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FOREWORD 

       

 Excellence and perfection has always been the hallmark of Kendriya Vidyalaya 

Sangathan in all its activities.  In academics, year after year, KVS has been showing improved 

performance in CBSE Examinations, thanks to the consistent and committed efforts of the loyal 

KVS employees, the teachers, Principals and officials collectively.  Every year begins with a 

new strategic academic planning, carefully calibrated to achieve the targeted results.  In line with 

the holistic plan of KVS, ZIET Mysore took the initiative to organize a 3-day Strategic Action 

Plan Workshop from 15
th

 to 17
th

 July, 2014, in the subjects of Physics, Chemistry, Mathematics, 

Biology and Economics to produce Support Materials for students as well as teachers so that the 

teaching and learning process is significantly strengthened and made effective and efficient. 

 For the purpose of the Workshop, each of the four Regions namely Bengaluru, Chennai, 

Ernakulam and Hyderabad was requested to sponsor two highly competent and resourceful 

Postgraduate Teachers in each of the above mentioned subjects.  Further, in order to guide and 

monitor their work, five Principals with the respective subject background were invited to 

function as Associate Course Directors: 

1. Mr. E. Krishna Murthy, K.V. NFC Nagar, (Mathematics) 

2. Mr. M. Krishna Mohan, KV CRPF Hyderabad(Economics) 

3. Mr. R. Sankar, KV No.2 Uppal, Hyderabad (Biology) 

4. Dr. (Mrs.) S. Nalayini, K.V. Kanjikode (Physics) 

5. Mr. T. Prabhudas, K.V. Malleswaram (Chemistry) 

In addition to the above, Mrs. V. Meenakshi, Assistant Commissioner, KVS, Regional 

Office, Ernakulam willingly agreed to support our endeavor in the capacity of the Course 

Director to oversee the workshop activities. 

The Workshop was aimed at creating such support materials that both the teachers and 

the students could rely upon them for complementing the efforts of each other to come out with 

flying colours in the CBSE Examinations.  Accordingly, it was decided that the components of 

the package for each subject would be  : 

(1) Chapter-wise concept Map. 



 

 

(2) Three levels of topic-wise questions. 

(3) Tips and Techniques for teaching/learning each chapter. 

(4) Students‟ common errors, un-attempted questions and their remediation. 

(5) Reviewed Support Materials of the previous year. 

In order to ensure that the participants come well-prepared for the Workshop, the 

topics/chapters were distributed among them well in advance.  During the Workshop the 

materials prepared by each participant were thoroughly reviewed by their co-participantS and 

necessary rectification of deficiencies was carried out then and there, followed by consolidation 

of all the materials into comprehensive study package. 

Since, so many brilliant minds have worked together in the making of this study package, 

it is hoped that every user- be it a teacher or a student – will find it extremely useful and get 

greatly benefitted by it. 

I am deeply indebted to the Course Director, Smt. V. Meenakshi, the Associate Course 

Directors viz., Mr. E. Krishna Murthy, Mr. M. Krishna Mohan, Mr. R. Sankar,  Dr.(Mrs.) S. 

Nalayani and Mr. T. Prabhudas and also all participants for their significant contribution for 

making the workshop highly successful, achieving the desired goal.  I am also greatly thankful to 

Mr. M. Reddenna, PGT [Geog](Course Coordinator) and Mr. V.L. Vernekar, Librarian and other 

staff members of ZIET Mysore for extending their valuable support for the success of the 

Workshop. 

 

( S. SELVARAJ ) 

DIRECTOR 

Mysore 

17.07.2014 

क्षा एव ंप्रलिक्षण संस्थान 

आचंलिक लिक्षा एवं प्रलिक्षण संस्थान 

आचंलिक लिक्षा एवं प्रलिक्षण संस्थान 

 

 



 

 

MESSAGE FROM THE COURSE DIRECTOR 

Three Day workshop on Strategic planning for achieving quality 
results in PHYSICS 

                

 KVS, Zonal Institute of Education and Training, Mysore organized 3 Day Workshop on 

‘Strategic Planning for Achieving Quality Results in Physics’ for Bangalore, Chennai, 

Hyderabad, & Ernakulum Regions from 15th July to 17th July 2014. 

The Sponsored Eight Post Graduate Teachers in Physics from four regions were allotted one / two 

topics from the syllabus of Class XII to prepare concrete and objective Action Plan under the heads: 

1. Concept mapping in VUE portal 2. Three levels of graded exercises3 

3.Value based questions 4. Error Analysis and remediation 

5.Tips and Techniques in Teaching   

   Learning   process 

6. Fine-tuning of study material supplied in  

    2013-14. 

 

As per the given templates and instructions, each member elaborately prepared the action plan under 

six heads and presented it for review and suggestions and accordingly the plan was strengthened and 

modified to prepare the package.  

The participants shared their rich and potential inputs in the forms of varied experiences, skills and 

techniques in dealing with different difficult concepts and content areas and contributed greatly to the 

collaborative learning and capacity building for teaching Mathematics with quality result in focus. 

I wish to place in record my sincere appreciation to the Associate Course Director   

Dr.(Mrs.) S Nalayini, Principal, K.V.Kanjikode, the Resource Persons, the Course Coordinator Mr. 

M .Reddenna, PGT (Geo)ZIET Mysore and the members of faculty for their wholehearted 

participation and contribution to this programme. 

 
I thank Mr. S Selvaraj, Director KVS, ZIET, Mysore for giving me an opportunity to be a part of this 

programme and contribute at my best to the noble cause of strengthening the School Education.  

My best wishes to all Post Graduate Teachers in Physics of Bangalore, Chennai, Ernakulum, 

Hyderabad Regions for very focused classroom transactions using this Resource Material (available  

at www.zietmysore.org) to bring in quality and quantity results in the Class XII  Board Examinations 

2015.                                               

  Mrs.V Meenakshi 

Assistant Commissioner 

Ernakulum Region 

“When you establish a destination by defining what you want, then take 

physical action by making choices that move you towards that 

destination, the possibility for success is limitless and arrival at the 

destination is inevitable.”                                                    

          ― Steve Maraboli 

 

http://www.zietmysore.org/


 

 

MESSAGE FROM THE ASSOCIATE COURSE DIRECTOR 

 

                               

It gives me immense pleasure to be part of the pioneering effort of Kendriya Vidyalaya 

Sangathan to bring together the best resource persons of the four regions of Chennai, Hyderabad, 

Bengaluru, and Ernakulum, in an effort to devise strategies to improve the quality of results in 

the subject of Physics. The workshop had a comprehensive agenda for three days covering the 

following: 

1. Concept mapping 

2. Value based questions 

3. 3 levels  of graded exercise 

4. Tips and techniques for each chapter for effective teaching and learning 

5. Fine tuning of the 2013-14 study material 

6. Error analysis and suggested remediation 

7. Analysis of unattended/partially attempted questions and remediation thereof 

 The Workshop will certainly make a difference to the quality of learning as the agenda 

was as much teacher centered as student centered. Its aim, which was to enrich the teachers‟ 

skills which in its turn will permeate down to the students, was well conceived and implemented 

as well. I am truly proud to have been part of this pioneering exercise of KVS through ZIET 

Mysore.  

 

          Dr. S Nalayini 

          (Associate Director) 

          Physics 

 

 

 

 

 

 

 

 

 

 



 

 

Workshop on Preparation of Strategic Action plan and Resource 

material in Maths/Physics/Chemistry/Biology/Economics 

Venue: ZIET, MYSORE                      15.07.14 to 17.07.14 

 

S. No Index 

1 TIME TABLE 

2 LIST OF RESOURCE PERSONS 

3 STRATEGIC ACTION PLAN TO ACHIEVE QUALITY RESULT 

4 FINE-TUNED STUDY MATERIAL 

5 VALUE BASED QUESTION BANK 

6 GRADED EXERCISE QUESTIONS (LEVEL I,II,III) 

7 ERROR ANALYSIS, REMEDIATION, UNATTENDED QUESTIONS IN EXAMS 

8 TIPS AND TECHNIQUES 

9 CONCEPT MAPPING 

 
 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

3 DAY WORKSHOP ON STRATEGIC PLANNING FOR ACHIEVING QUALITY RESULT IN 

 PHYSICS, MATHEMATICS, BIOLOGY, CHEMISTRY, & ECONOMICS 

15/7/14 TO 17/7/14 

TIME TABLE 

Date/Day Session-1 
(09.00-11.00AM) 

Session-2 
(11.15 -01.PM) 

Session-3 
(02.00-

03.30PM) 

Session-4 
(3.45-05.30PM) 

15/7/14 
Tuesday 

Inauguration Insight into 
VUE & 

concept 
mapping 

Presentation of 
Concept 
Mapping 

Strategic 
action plan 
to achieve 

quality result 

Review of 
study material 

Presentation of 
fine-tuned 
material 

16/7/14 
Wednesday 

Preparation of 
Value based 
Questions 

Preparation of 
3 levels of 
Question 

Papers 

Preparation of 
3 levels of 
Questions 

Preparation 
of 3 levels of 

Questions 

Presentation 
of 3-level 
Questions 

Error Analysis 
and 

remediation.un 
attempted 

questions in tests 
and 

examinations 

17/7/14 
Thursday 

Tips and 
techniques 

(chapter wise)in 
teaching learning 

process 

Presentation 
of tips and 
technique 

Subject wise 
specific Issues 

Consolidatio
n of Material 

Consolidation 
of Material 

Valedictory 
function 

   11.00-11.15 
Tea break 

1.00-2.00  
Lunch Break 

3.30.-3.45 
Tea Break 
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S. No 
Name of the Resource 

Person 
Address E-mail ID Mobile No 

1 E.N. KANNAN 
BEML NAGAR, 

KGF, BANGALORE 
kannaen2007@yahoo.com 8762208431 

2 
K.S.V. SOMESWARA 

RAO 

MEG & CENTRE, 

BANGALORE 
ksvsrao64@yahoo.com 9448708790 

3 V.V.S. KESAVA RAO 
GACHIBOWLI, 

HYDERABAD 
vvskr2007@gmail.com 9490221144 

4 S. KUMAR 
KV NO-1, 

KALPAKKAM 
soorareddyk@gmail.com 8015374237 

5 C.V. VARALAKSHMI 
AFS, AVADI, 

CHENNAI 
c.venkatavaralakshmi@gmail.com 9003080057 

6 B. SESHA SAI 
AFS, HAKIMPET, 

HYDERABAD 
seshasai2005@yahoo.com 9912384681 

7 
SUSMITHA MARY 

ROBBINS 

KALPETTA, 

ERNAKULAM 
ssmth.robbins@gmail.com 9495528585 

8 PRASANTH KUMAR M 
KELTRON NAGAR, 

ERNAKULAM 
mpknambiar@gmail.com 9400566365 
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STRATEGIES FOR ACHIEVING QUALITY RESULT 

1. It is often observed that the school and the teachers concentrate on the slow achievers and 

end up neglecting average and high achievers. To improve the performance index, the 

first and foremost thing is to take care of average and high achievers. It is easy to achieve 

higher PI by paying appropriate attention to the average and high achievers. In fact they 

have lot of potential to come up to the desired expectations. 

2. Give stress on frequently asked questions for slow achievers and concept based and 

application based questions for average and high achievers. 

3. Make teaching and learning process more effective by using relevant teaching aids. 

It does not matter how long you teach, but how effective you teach. 

4. Most of the questions that appear in Board Examination are from NCERT text book only. 

So suggest students to be thorough with NCERT text book. Teacher should follow the 

sequence of concepts given in the text book as per the revised syllabus 2014-2015. 

5. After completion of syllabus, a minimum of five to ten years of previous examination 

papers of Board are to be thoroughly practiced, so that students may gain confidence to 

face the examination. 

6.  Prepare atleast a minimum of 50 questions covering the entire syllabus highlighting 

important and frequently asked questions for late bloomers and make them prepare 5 

questions a day and write the answers. 

7. Conduct special classes for late bloomers, mediocre and high achievers separately. 

8. Maintain 4 separate quick revision lists, i.e. important formulae, diagrams/graphs, 

derivations and important definitions. 

9. Students should go through the quick revision lists as often as possible. 

10. Effective chapter wise revision must be taken up by conducting frequent class tests. 

11. Intense coaching just before Board examination will boost the confidence of the students. 

12. Instruct the students to finish answering the question paper at least 15 minutes before the 

scheduled close so that the unattended questions can be taken care. 

13. Conduct group study with peers of the same caliber just before the board exams. 

14. Conduct study camps in the school especially for late bloomers and average scorers 

highlighting the 4 quick revision lists. 
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PHYSICS (CODE 042) 

 

Senior Secondary stage of school education is a stage of transition from general 

education to discipline-based focus on curriculum. The present updated syllabus 

keeps in view the rigour and depth of disciplinary approaches well as the 

comprehension level of learners. Due care has also been taken that the syllabus is 

comparable to the international standards. Salient features of the syllabus include: 

o Emphasis on basic conceptual understanding of the content. 

o Emphasis on use of SI units, symbols, nomenclature of physical quantities 

and formulations as per international standards. 

o Providing logical sequencing of units of the subject matter and proper 

placement of concepts with their linkage for better learning. 

o Reducing the curriculum load by eliminating overlapping of 

concepts/content within the discipline and other disciplines. 

o Promotion of process-skills, problem-solving abilities and applications of 

Physics concepts. 

Besides, the syllabus also attempts to 

o Strengthen the concepts developed at the secondary stage to provide firm 

foundation for further learning in the subject. 

o Expose the learners to different processes used in Physics-related industrial 

and technological applications. 

o Develop process-skills and experimental, observational, manipulative, 

decision making and investigatory skills in the learners. 

o Promote problem solving abilities and creative thinking in learners. 

o Develop conceptual competence in the learners and make them realize and 

appreciate the interface of Physics with other disciplines. 

SYLLABUS FOR THE YEAR 2014-15 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Unit I: Electrostatics         22 Periods 

Electric Charges; Conservation of charge, Coulomb's law-force between two point 

charges, forces between multiple charges; superposition principle and continuous 

charge distribution. Electric field, electric field due to a point charge, electric field 

lines, electric dipole, electric field due to a dipole, torque on a dipole in uniform 

electric field. Electric flux, statement of Gauss's theorem and its applications to 

find field due to infinitely long straight wire, uniformly charged infinite plane sheet 

and uniformly charged thin spherical shell(field inside and outside).Electric 

potential, potential difference, electric potential due to a point charge, a dipole and 

system of charges; equipotential surfaces, electrical potential energy of a system of 

two point charges and of electric dipole in an electrostatic field. Conductors and 

insulators, free charges and bound charges inside a conductor. Dielectrics and 

electric polarization, capacitors and capacitance, combination of capacitors in 

series and in parallel, capacitance of a parallel plate capacitor with and without 

dielectric medium between the plates, energy stored in a capacitor. 

 

Unit II: Current Electricity        20 Periods 

Electric current, flow of electric charges in a metallic conductor, drift velocity, 

mobility and their relation with electric current; Ohm's law, electrical resistance, 

V-I characteristics (linear and nonlinear),electrical energy and power, electrical 

resistivity and conductivity. Carbon resistors, colour code for carbon resistors; 

series and parallel combinations of resistors; temperature dependence of resistance. 

Internal  resistance of a cell, potential difference and emf of a cell, combination of 

cells in series and in parallel. Kirchhoff's  laws and simple applications. 

Wheatstone bridge, metre bridge. Potentiometer - principle and its applications to 

measure potential difference and for comparing EMF of two cells; measurement of 

internal resistance of a cell. 

 

Unit III: Magnetic Effects of Current and Magnetism    22 Periods 

Concept of magnetic field, Oersted's experiment.Biot - Savart law and its 

application to current carrying circular loop. Ampere‟s law and its applications to 

infinitely long straight wire. Straight and toroidal  solenoids, force on a moving 

charge in uniform magnetic and electric fields. Cyclotron. Force on a current-

carrying conductor in a uniform magnetic field. Force between two parallel 

current-carrying conductors-definition of ampere. Torque experienced by a current 

loop in uniform magnetic field; moving coil galvanometer-its current sensitivity 

and conversion to ammeter and voltmeter. Current loop as a magnetic dipole and 

its magnetic dipole moment. Magnetic dipole moment of a revolving electron. 

Magnetic field intensity due to a magnetic dipole (bar magnet) along its axis and 

perpendicular to its axis. Torque on a magnetic dipole (bar magnet) in a uniform 



 

 

magnetic field; bar magnet as an equivalent solenoid, magnetic field lines; Earth's 

magnetic field and magnetic elements. Para-, dia- and ferro- magnetic substances, 

with examples. Electromagnets and factors affecting their strengths. Permanent 

magnets. 

 

Unit IV: Electromagnetic Induction and Alternating Currents   20 

Periods 

Electromagnetic induction; Faraday's laws, induced EMF and current; Lenz's Law, 

Eddy currents. Self and mutual induction. Alternating currents, peak and RMS 

value of alternating current/voltage; reactance and impedance;LC oscillations 

(qualitative treatment only), LCR series circuit, resonance; power in AC 

circuits,wattless current.AC generator and transformer. 

 

Unit V: Electromagnetic waves       04 Periods 

Need for displacement current, Electromagnetic waves and their characteristics 

(qualitative ideas only). Transverse nature of electromagnetic 

waves.Electromagnetic spectrum (radio waves, microwaves, infrared, visible, 

ultraviolet, X-rays, gamma rays) including elementary facts about their uses. 

 

Unit VI: Optics          25 Periods 

Reflection of light, spherical mirrors, mirror formula. Refraction of light, total 

internal reflectionand its applications, optical fibres, refraction at spherical 

surfaces, lenses, thin lens formula,lens maker‟s formula. Magnification, power of a 

lens, combination of thin lenses in contact,combination of a lens and a 

mirror.Refraction and dispersion of light through a prism.Scattering of light - blue 

colour of sky and reddish appearance of the sun at sunrise and sunset. 

 

Optical instruments:Microscopes and astronomical telescopes (reflecting and 

refracting) andtheir magnifying powers. 

 

Wave optics: Wave front and Huygens principle, reflection and refraction of plane 

wave at a planesurface using wave fronts. Proof of laws of reflection and refraction 

using Huygens principle.Interference, Young's double slit experiment and 

expression for fringe width, coherent sources andsustained interference of light. 

Diffraction due to a single slit, width of central maximum.Resolvingpower of 

microscopes and astronomical telescope. Polarisation, plane polarised light, 

Brewster'slaw, uses of plane polarised light and Polaroids. 

 

 

 



 

 

 

Unit VII: Dual Nature of Matter and Radiation     08 Periods 

Dual nature of radiation.Photoelectric effect, Hertz and Lenard's observations; 

Einstein's photoelectric equation-particle nature of light. Matter waves-wave nature 

of particles, de Broglie relation.Davisson-Germer experiment(experimental details 

should be omitted; only conclusion should be explained). 

Unit VIII: Atoms and Nuclei        14 Periods 

Alpha-particle scattering experiment; Rutherford's model of atom; Bohr model, 

energy levels, hydrogen spectrum. Composition and size of nucleus, Radioactivity, 

alpha, beta and gamma particles/rays and their properties; radioactive decay law. 

Mass-energy relation, mass defect; binding energy per nucleon and its variation 

with mass number; nuclear fission, nuclear fusion. 

Unit IX: Electronic Devices        15 Periods 

Energy bands in solids (Qualitative ideas only) conductor, insulator and 

semiconductor;semiconductor diode - I-V characteristics in forward and reverse 

bias, diode as a rectifier; Special purpose PN junction diodes ( LED, photodiode, 

solar cell, and Zener diode and their characteristics); Zener diode as a voltage 

regulator.Junction transistor, transistor action, characteristics of a transistor, 

transistor as an amplifier (common emitter configuration). Basic idea of analog 

and digital signals, Logic gates (OR, AND, NOT, NAND and NOR). 

Unit X: Communication Systems       10 Periods 

Elements of a communication system (block diagram only); bandwidth of signals 

(speech, TV and digital data); bandwidth of transmission medium. Propagation of 

electromagnetic waves in the atmosphere, sky and space wave propagation, 

Satellite communication. Need for modulation, Amplitude modulation and 

frequency modulation, advantages of frequency modulation over amplitude 

modulation. Basic ideas about internet, mobile telephony and global 

positioning system (GPS) 

PRACTICALS        (Total Periods 60) 

The record, to be submitted by the students, at the time of their annual 

examination, has to include: 

 

 

o Record of at least 15 Experiments [with a minimum of 6 from each section 

)to be performed by the students. 

o Record of at least 5 Activities [with a minimum of 2 each from section A 

and section B], to be demonstrated by the teachers. 

o The Report of the project, to be carried out by the students. 

 



 

 

 

 

 

 

 

 

 

 

 

 

SECTION–A 

Experiments 
1. To determine resistance per cm of a given wire by plotting a graph of potential 

difference versus current. 

2. To find resistance of a given wire using metre bridge and hence determine the 

resistivity (specific resistance) of its material 

3. To verify the laws of combination of resistances in series using a metre 

bridge. 

4. To verify the laws of combination of resistances in parallel using a metre 

bridge 

5. To compare the EMF of two given primary cells using potentiometer. 

6. To determine the internal resistance of given primary cell using potentiometer. 

7. To determine resistance of a galvanometer by half-deflection method and to find 

its figure of merit. 

8. To convert the given galvanometer (of known resistance and figure of 

merit) into an ammeter of desired range and to verify the same. 

9. To convert the given galvanometer (of known resistance and figure of 

merit) into an voltmeter of desired range and to verify the same. 

10. To find the frequency of AC mains with a sonometer. 

Activities (For the purpose of demonstration only) 

1. To measure the resistance and impedance of an inductor with or without iron 

core. 

2. To measure resistance, voltage (AC/DC), current (AC) and check continuity of a 

given circuit using multimeter. 

3. To assemble a household circuit comprising three bulbs, three (on/off) switches, 

a fuse and a power source. 

4. To assemble the components of a given electrical circuit. 

5. To study the variation in potential drop with length of a wire for a steady 

current. 

 



 

 

6. To draw the diagram of a given open circuit comprising at least a battery, 

resistor/rheostat, key, ammeter and voltmeter. Mark the components that are not 

connected in proper order and correct the circuit and also the circuit diagram. 

SECTION–B 

Experiments 

1. To find the value of v for different values of u in case of a concave mirror and to 

find the focal length. 

2. To find the focal length of a convex mirror, using a convex lens. 

3. To find the focal length of a convex lens by plotting graphs between u and v or 

between 1/u and 1/v. 

4. To find the focal length of a concave lens, using a convex lens. 

5. To determine angle of minimum deviation for a given prism by plotting a graph 

between angle of incidence and angle of deviation. 

6. To determine refractive index of a glass slab using a travelling microscope. 

7. To find refractive index of a liquid by using (i) concave mirror, (ii) convex lens 

and plane mirror. 

8. To draw the I-V characteristic curve of a p-n junction in forward bias and 

reverse bias. 

9. To draw the characteristic curve of a Zener diode and to determine its reverse 

break down voltage. 

10. To study the characteristic of a common - emitter npn or pnp transistor and to 

find out the values of current and voltage gains. 

Activities (For the purpose of demonstration only) 

1. To identify a diode, an LED, a transistor, an IC, a resistor and a capacitor from a 

mixed collection of such items. 

2. Use of multimeter to (i) identify base of transistor, (ii) distinguish between npn 

and pnp type transistors,(iii) see the unidirectional flow of current in case of a 

diode and an LED, (iv) check whether a givenelectronic component (e.g., diode, 

transistor or IC) is in Working order. 

3. To study effect of intensity of light (by varying distance of the source) on an 

LDR. 

4. To observe refraction and lateral deviation of a beam of light incident obliquely 

on a glass slab. 

5. To observe polarization of light using two Polaroids. 

6. To observe diffraction of light due to a thin slit. 

7. To study the nature and size of the image formed by a (i) convex lens, (ii) 

concave mirror, on a screen by using a candle and a screen (for different distances 

of the candle from the lens/mirror). 

8. To obtain a lens combination with the specified focal length by using two lenses 

from the given set of lenses. 



 

 

Suggested Investigatory Projects 

1. To study various factors on which the internal resistance/EMF of a cell depends. 

2. To study the variations, in current flowing, in a circuit containing an LDR, 

because of a variation.(a) In the power of the incandescent lamp, used to 

'illuminate' the LDR. (Keeping all the lamps at a fixed distance). (b) In the distance 

of an incandescent lamp (of fixed power) used to 'illuminate' the  LDR. 

3. To find the refractive indices of (a) water (b) oil (transparent) using a plane 

mirror, an equi-convex lens, (made from a glass of known refractive index) and an 

adjustable object needle. 

4. To design an appropriate logic gate combination for a given truth table. 

5. To investigate the relation between the ratio of (i) output and input voltage and 

(ii) number of turns in the secondary coil and primary coil of a self designed 

transformer. 

6. To investigate the dependence of the angle of deviation on the angle of 

incidence, using a hollow prism filled, one by one, with different transparent 

fluids. 

7. To estimate the charge induced on each one of the two identical Styrofoam (or 

pith) balls suspended in a vertical plane by making use of Coulomb's law. 

8. To set up a common base transistor circuit and to study its input and output 

characteristic and to calculate its current gain. 

9. To study the factor on which the self inductance of a coil depends by observing 

the effect of this coil,when put in series with a resistor/ (bulb) in a circuit fed up by 

an A.C. source of adjustable frequency. 

10. To construct a switch using a transistor and to draw the graph between the 

input and output voltage and mark the cut-off, saturation and active regions. 

11. To study the earth's magnetic field using a tangent galvanometer. 

 



 

 

 

1. Internal Choice: There is no overall choice in the paper. However, there is an 

internal choice in one question of 2 marks weightage, one question of 3 marks 

weightage and all the three questions of 5 marks weightage. 

2. The above template is only a sample. Suitable internal variations may be made 

for generating similar templates keeping the overall weightage to different form of 

questions and typology of questions same. 
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1. ELECTROSTATICS 

GIST 

 Electrostatics is the study of charges at rest. 

 The intrinsic property of fundamental particle of matter which give rise to 

electric force between objects is called charge. 

 Charging a body can be done by friction, induction and conduction. 

 Properties of charges: 

o Like charges repel and unlike charges attract. 

o Charges are additive in nature i.e., Q=∑   
 
    

o Charges are quantized. i.e., Q=  ±  ne  [n=1,2,3,… & e=1.602 X10
-19

 C] 

o Charge on a body is independent of velocity of the body. 

o Charge is conserved. 

 The sensitive device which is used to identify whether the body is charged or 

not is called electroscope. 

 Coulomb‟s law:  ⃗  
     

  
 ̂; 

k=
 

    
 = 8.988 x 10

9
 OR 9 x 10

9
 Nm

2
C

-2
 

  = absolute permittivity of free space.  

   = 8.855 x 10
-12

 OR 9 x 10
-12

C
2
N

-1
m

2
. 

 The charge is said to be one coulomb when it is separated from similar 

charge by one meter experiences a force of repulsion 9 x 10
9
 N. 

 The period of revolution of charge q1 of mass m about charge q2 along the 

circular path of radius r is T = √
         

    
 

 Principle of superposition:  ⃗      ∑   
⃗⃗⃗ 

   [Vector sum of individual forces]  

    1 31 2
12 132 2

12 13

1 1 ....
4 4

q qq q
r r

r r  

 
    

 Uniform Charge distribution:  

Linear charge distribution:   
  

  
    linear charge density Unit Cm

-1
] 

Surface charge distribution:   
  

  
    surface charge density Unit Cm

-2
] 

Volume charge distribution:   
  

  
    Volume charge density Unit Cm

-3
] 

 Force due to continuous charge distribution: 



 

 

F 

Q E 

1/r
2 

E 

 ⃗   
  

    
[∫

    

  

 

 ∫
    

  

 

 ∫
    

  

 

]  ̂ 

 

 The comparison of electrostatic and gravitational forces between electron 

and proton is 
  

  
 

   

     
= 2.27 x 10

39
. 

 

 

 

 

 

Note:   In the above triangle the quantity shown at the vertex, could be arrived by multiplying the 

quantities shown at the base, i.e. F=E X Q.   

Any one of the quantity shown at the base is given by the ratio of the quantities shown at vertex 

& the other quantity shown at the base, i.e. E=F/Q    or   Q= F/E. 

 Electric field: Force experienced by a unit positive charge.  It is a vector. SI 

unit is NC
-1

.
0oq

o

F
E Lt

q
  

 Field due to a point charge Q at r is ⃗⃗  
  

  
 ̂ 

 Principle of superposition:  ⃗⃗      ∑   
⃗⃗⃗⃗ 

   [vector sum of individual fields] 

 Electric field due to continuous charge distribution: 

 ⃗⃗   
 

    
[∫

    

  

 

 ∫
    

  

 

 ∫
    

  

 

]  ̂ 

 Dipole: Two equal and opposite charges separated by a small distance. 

 Dipole moment: Product of magnitude of either charge and distance of 

separation between them. It is a vector. SI unit: Cm,  ⃗= (Q) 2 ⃗ ; direction of  ⃗ is 

from negative charge to positive charge along the straight line joining both the 

charges. 

 Dipole in a uniform electric field experiences no net translating force but 

experiences a torque.  ⃗= ⃗   ⃗⃗   ⃗=| ⃗|| ⃗⃗|      ̂ 

 If = 0   stable equilibrium; If =        unstable equilibrium. 

 Electric field due to a short dipole  

E 

r
2
 



 

 

o at a point on the axial line:         
   ⃗

  
along  the direction of dipole moment 

o At a point on the equatorial line:      
  ⃗

  
opposite to the direction of dipole 

moment. 

 Properties of electric field lines: 

 Arbitrarily starts from +ve charge and end at –ve charge 

 Continuous, without any breaks, never form closed loops 

 Never intersect 

 Relative closeness of the field lines represents the magnitude of the field 

strength. 

 For a set of two like charges – lateral pressure in between 

 For a set of two unlike charges – longitudinal contraction in between. 

 Area vector: The vector quantity representing the area of a surface whose 

magnitude is equal to the magnitude of the area and direction is perpendicular to 

the surface. 

 Electric flux:  =  ⃗⃗ ⃗⃗⃗  ⃗⃗ =| ⃗⃗||  ⃗⃗ ⃗⃗⃗|     ; It is a scalar; SI unit: N m
2
C

-1
 or Vm.   

 Gauss‟ theorem in electrostatics:         ∮  ⃗⃗   ⃗⃗⃗⃗⃗
 

 
      

  
 

 

 Applications of Gauss‟ theorem for uniform charge distribution: 

Expression 

for 

Infinite 

Linear 

Infinite plane 

sheet 

Thin spherical shell 

Flux   

 

  

  
 

  

  
      

  
 

Magnitude of 

Field E 

 

     
 

 

  
 

 

      
[for points on/outside the shell] 

ZERO  [for points inside the shell] 

Charge 

density 
  

  

  
   

  

  
 

 

    
 



 

 

 Electrostatic Potential: Work done per unit positive Test charge to move it 

from infinity to that point in an electric field. It is a scalar. SI unit: J/C or V 

 V = W / qo 

Electric potential for a point charge:      
  

 
 

 The electrostatic potential at any point in an electric field is said to be one 

volt when one joule of work is done in bringing one unit charge from infinity to 

that point. 

 The electric field intensity at any point is the negative gradient of potential 

at that point.          .   ( ⃗)    ∫  ⃗⃗
 

 
   ⃗⃗⃗⃗⃗ 

 As E= - 
  

  
      If Vis constant, E 

 

 
and if E is constant, V   

 Electric field is conservative.  This means that the work done is 

independent of the path followed and the total work done in a closed path is zero. 

 Potential due to a system of charges: 1
i

i

i
n kq

rtotal
v   

 Potential due to a dipole at a point  

o on its axial line:         =  
 | ⃗|

  
 [or]

 | ⃗|

  
     

o on its equatorial line:   = 0  

 Potential difference           *
 

  
 

 

  
+ 

 Potential energy of two charges:  U = 
     

 
 

 Potential energy of a dipole :  U =   ⃗  ⃗⃗ = p E  [       -        

 Equipotential surfaces: The surfaces on which the potential is same 

everywhere. 

 Work done in moving a charge over an equipotential surface is zero. 



 

 

 No two equipotential surfaces intersect. 

 Electric field lines are always perpendicular to the equipotential surfaces. 

 The relative density of equipotential surface gives intensity of electric field 

in that region. 

 

 

 

 

 

 

 

 

 Electrostatics of conductors 

(i) Inside a conductor Electrostatic field is zero 

(ii) On the surface E is always Normal to the surface 

(iii) No excess charge resides inside the conductor  

(iv) Charge distribution on the surface is uniform if the surface is smooth 

(v) Electric field is zero in the cavity of hollow conductor and potential remains 

constant which is equal to that on the surface. 

 Capacitor: An arrangement of two conductors separated by a small distance 

without any electrical contact between them is called capacitor. 

 Capacitance: 
Q

C
V

  , Ratio of charge and potential difference.  Scalar. SI 

unit: farad [F]. The capacitance is said to be one farad when one coulomb of 

charge increases the potential difference between the plates by one volt. 

 Capacitance of a parallel plate capacitor:   
    

 
 



 

 

V 

Q 

 Capacitance of a parallel plate capacitor with a dielectric medium in 

between: 

 Cm = 
   

(    
 

 
)
 

 If t=0 =>C0 = 
   

( )
 

 If t=d =>C0 =k 
   

( )
 =>Cm = k C0 

 

 Combination of capacitors: 

Capacitors in series:
1

1 1n

i ic c

  Capacitors in parallel:
1

n

i

i

c c


  

 Energy stored in capacitors:
21 1 12

2 2 2

Q
U CV QV

C
    

 Area shaded in the graph = U   = 
 

 
   

 Energy density :   
 

 
   

 =
  

   
 

 The total energy in series and parallel combinations of capacitors is 

additive. 

 When two charged conductors are touched mutually and then separated 

the redistribution of charges on them is in the ratio of their capacitances. 

 Introducing dielectric slab between the plates of the charged capacitor 

with: 

Property Battery connected Battery disconnected 

Charge K Q0 Q0 

Potential  

difference 
V0 V0/K 

Electric  

field 
E0 E0/K 

Capacitance KC0 KC0 

Energy 

K times
 

 
   

 [Energy is 

supplied 

By battery] 

1/K times
 

 
   

 [Energy used 

for   

Polarization] 

 

  On connecting two charged capacitors: 

Cm 

Co k 



 

 

 Common Potential:   
         

     
 

 Loss of energy:     
 

 

     

     
(     )

  

 The dielectric is the substance which is essentially an insulator but 

behaves like a conductor in electrostatic situation. 

 The dielectric having atom or molecules whose negative charge centre is 

not coinciding with positive charge centre is called polar dielectric. They have 

permanent dipole moments in the order of 10
-30 

Cm. 

  The dielectric having atom or molecules whose negative charge centre is 

coinciding with positive charge centre is called non-polar dielectric. 

 The dipole moment developed in non-polar dielectric due to external 

electric field is called induced dipole moment. 

 The induced dipole moment per unit volume is called Polarisation Vector. 

The direction of polarisation vector is same as that of external electric filed. 

 The ratio of electrostatic force in free space to that in medium OR the 

ratio of electrostatic field in free space to that in medium OR the ratio of absolute 

permittivity of medium to that of free space is called relative permittivity or 

dielecric constant of the medium.       . 

 The ratio of polarisation to    times the electric field intensity is called 

electric susceptibility.    
 

   
. The dielectrics with constant   are called linear 

dielectrics. 

 The maximum external electric field the dielectric can withstand without 

dielectric beakdown is called dielectric strength. SI unit Vm
-1

. 

 The capacitance of a spherical conductor of radius R is C = 4    . 



 

 

CONCEPT MAP 

 

 

 

 

 

 



 

 

 

 

 

Charge and it’s impact 



 

 

CHARGES AND COULOMB’S LAW  

 QUESTIONS  

1. What is the work done in moving a test charge „q‟ through a distance of 1 

cm along the equatorial axis of an electric dipole? [ Hint : on equatorial  

line V=0 ] 

1 

2. Why in Millikan‟s Oil Drop experiment, the charge measured was always 

found to be of some discrete value and not any arbitrary value? 
1 

 Ans: Because charge is always quantized i.e., Q = n x e  

3. What is meant by electrostatic shielding? Ans: Electric filed inside a 

cavity is zero. 
1 

4. Why an electric dipole placed in a uniform electric field does not 

undergoes acceleration? 
1 

 Ans:  Because the net force on the dipole is zero.   Fnet = 0 as F=     

5. Why electric field lines 

(i) Can never intersect one another? 

(ii) Cannot form closed loops? 

1 

 Ans : Because 

(i) The direction of Electric field is tangential to field line at any 

given point. Hence at the point of intersection there will be two 

tangential directions for two lines. But Electric field is a vector 

quantity and it can have only one direction at a point. So 

intersection of field lines is not possible. 

(ii) Electric field lines always start from positive charge and end at 

negative charge. Hence they can not form closed loops. 

 

6. Show that at a point where the electric field intensity is zero, electric 

potential need not be zero. 
2 

 Ans: If E = 0               E=-dV/dr   

7. What is the electric flux through the surface S in Vacuum? 

 

 

 

 

 

2 

8. Write the expression for the electric field, charge density for a uniformly 

charged thin spherical shell. 
2 

 Ans:                
  

  
         ;   

 

    
  

 

9. 

 

 2 

+σ 
II 

-σ 
III I 



 

 

 

 

 

Write the expression for the electric field in the regions I, II, III shown in 

the above figure. 

Ans:  EI =EIII = 0       EII = ζ/ε0 

 

10. Two free protons are separated by a distance of 1 A
o
. if they are released, 

what is the kinetic energy of each proton when at infinite separation.[ Hint 

: at infinite distance      
  

     
] 

2 

11. How does the electric flux, electric field enclosing a given charge vary 

when the area enclosed by the charge is doubled? Ans: (a)  = constant      

(b) E is halved 

2 

12. The electric field in a certain region of space is   ⃗⃗  = 10
4 ̂    .  How 

much is the flux passing through an area „A‟ if it is a part of XY plane, XZ 

plane, YZ plane, making an angle 30
0 
with the axis? 

2 

  Ans: ΦXY =10A Vm  E ∆S COSθ [θ=0]               θXZ= θYZ = 0 Vm (θ 

=90
O
)  =10

4 
A cos30

 O
  Vm 

 

13. An electric dipole ±4µC is kept at co-ordinate points (1, 0, 4) are kept at 

(2,-1, 5), the electric field is given by  ⃗⃗  = 20  ̂ NC
-1

. Calculate the torque 

on the dipole. 

2 

 Ans:  Calculate first dipole moment using  ⃗ =q.2 ⃗ 

Then calculate torque using   ⃗   ⃗   ⃗⃗ and hence find | ⃗| =13.4 N  
 

14. Show diagrammatically the configuration of stable and unstable 

equilibrium of an electric dipole ( p ) placed in a uniform electric field  

( E ). 

2 

 Ans: 

 

 

 

 

Stable                         Unstable 

 

15. Plot a graph showing the variation of coulomb force 

F versus 
 

  
 where r is the distance between the two 

charges of each pair of charges: (1μC, 2μC) and  

(2μC, -3μC) Interpret the graphs obtained. 

[Hint : graph can be drawn  choosing –ve axis for 

force only] 

Ans: |  
⃗⃗⃗⃗⃗⃗ |  |  

⃗⃗⃗⃗⃗⃗ | 

2 

p  

E 

 

p  

E  

 

F 

1/r2 
A 

B 



 

 

16. A thin straight infinitely long conducting wire having charge density   is 

enclosed by a cylindrical surface of radius  r and length l, its axis 

coinciding with the length of the wire.  Find the expression for electric 

flux through the surface of the cylinder. 

2 

 Ans: Using Gauss‟s Law obtain:  Φ =
  

  
  

17. Calculate the force between two alpha particles kept at a distance of 

0.02mm in air. 
2 

 
Ans:          (         )

 

(      )
   

18. Explain the role of earthing in house hold wiring. 2 

 Ans: During short circuit, it provides an easy path or emergency way out 

for the charges flowing to the ground, preventing the accidents. 
 

19. What is the difference between charging by induction and charging by 

friction? 
2 

 * In frictional method, transfer of charges takes place from one object to 

the other. 

* During induction, redistribution of charges takes place within the 

conductor. 

 

20. Two electric charges 3μC, -4μC are placed at the two corners of an 

isosceles right angled triangle of side 1 m as shown in the figure.  What is 

the direction and magnitude of electric field at A due to the two charges? 

 

 

Ans: E=45×10
3
 NC

-1 

         θ=36.9° from line AB 

 

 

2 

21. A sensitive instrument is to be shifted from a strong electric field in its 

environment. Suggest a possible way. 

[ Hint : Electrostatic shielding ] 

2 

22. A charge +Q fixed on the Y axis at a distance of 1m from the origin and  

another charge +2Q is  fixed on the X axis at a distance of √2 m from the 

origin. A third charge – Q is placed at the origin. What is the angle at 

which it moves?                               
3 

Ans: Force due to both the changes are equal = KQ
2
& r  to each other so 

the resultant force will make 45
o
 with X-axis. 

23. Two charges 5µC, -3µC are separated by a distance of 40 cm in air. Find 

the location of a point on the line joining the two charges where the 

electric field is zero. 

3 

A 

1 m 3μC 

 

4μC 

 

B C 



 

 

ELECTRIC POTENTIAL 

Ans:    Solve for x from the equation:  k
      

  
   

      

(    ) 
 

24. Deduce Coulomb‟s law from Gauss‟ law. 

Ans: =E ⃗.S ⃗=Q/ε0            E×4πr
2
=Q/ε0 

         F=Eq0∴F=〖Qqo/(4πε0 r
2
 ) 

3 

25. State Gauss‟s law and use this law to derive the electric filed at a point 

from an infinitely long straight uniformly charged wire. 
3 

 
Ans:  Statement .

q
E ds


  Derivation  for  E = 

2 r




  

26. Three charges –q, Q and –q are placed at equal distances on a straight line. 

If the potential energy of system of these charges is zero, then what is the 

ratio of Q:q  [ Ans : 1:4 ] 

3 

   

1. Is it possible that the potential at a point is zero, while there is finite 

electric field intensity at that point? Give an example. 

1 

 Ans: Yes , Centre of a dipole  

2. Is it possible that the electric field  ⃗⃗  at a point is zero, while there is a 

finite electric potential at that point. Give an example. 

1 

 Ans:  Yes, Inside charged shell  

3. Can two equipotential surfaces intersect? Justify your answer. 1 

 Ans:  No.  Otherwise it would mean two directions for force at a point.  

4. Is potential gradient a vector or a scalar quantity? 1 

 Ans:  Scalar quantity  

5. Write the dimensional formula of „є0 „the permittivity of free space. 1 

 Ans:  [M
-1

L
-3

T
4
A

2
]  

6. An electric dipole is placed in an electric field due to a point charge. 

Will there be a force and torque on the dipole? 

1 

 Ans:  Yes, Both force and torque will act as the Electric Field is non 

uniform. 

 

7. Draw the graph showing the variation of electric potential with distance 

from the Centre of a uniformly charged shell. 

1 

Ans 

 

 

r 

V 

Distance 



 

 

8. Find the ratio of the electric field lines starting from a proton kept first 

in vacuum and then in a medium of dielectric constant 6.                       

1 

 Ans:  6 : 1  

9. Calculate the electric field from the equipotential surface shown below. 

 
 

1 

 
Ans:  2 V  [ , 2 , 1 ]

dv
E dv V dr m

dr


    

 

10. Sketch the electric field lines, when a positive charge is kept in the 

vicinity of an uncharged conducting plate.     

1 

 Ans  

11. Two charges are kept as shown. Find dipole moment. 1 

 Ans:  (0,0,2)-q ……………. +q(0,0,-2) 

   -15 µc              +15 µc 

 

12. Compare the electric flux in a cubical surface of side 10 cm and a 

spherical surface of radius 10 cm, when a change of 5µC is enclosed by 

them.    

1 

 Ans: Electric flux will be same in both the cases.  

13. Explain why the electric field inside a conductor placed in an external 

electric field is always zero. 

1 

 Ans: Charge lies on the surface of a conductor only  

14. Two identical metal plates are given positive charges Q1 and Q2, where 

Q1> Q2. Find the potential difference between them, if they are now 

2 

4m 

3 m 

2m 

2V 

vV 

4V 6V 

+q 

- -     -       -        -        -       

-  



 

 

brought together to form a parallel plate capacitor with capacitance   

 Ans: (Q1 – Q2)/2C  

15. 27 small drops of mercury having the same radius collage to form one 

big drop. Find the ratio of the capacitance of the big drop to small drop.  

2 

 Ans:  [3:1]  

16. A uniformly charged rod with linear charge density λ of length L is 

inserted into a hollow cubical structure of side ‟L‟ with constant 

velocity and moves out from the opposite face. Draw the graph between 

flux and time. 

2 

Ans 

 

 

17. Draw a graph showing the variation of potential with distance from the 

positive charge to negative charge of a dipole, by choosing the mid-

point of the dipole as the origin. 

2 

Ans 

 

2 

18. 

 
If  ⃗⃗ = 3 ̂ +4 ̂-5 ̂, calculate the electric flux through a surface of area 50 

units in z-x plane 

2 

 Ans:  200 unit  

19. Name the physical quantities whose SI units are Vm, Vm
-1

. Which of 

these are vectors? 

2 

 Ans:     Vm → electric flux, scalar ;  Vm
-1
→electric field, vector  

20. The spherical shell of a Van de Graff generator is to be charged to a 

potential of 2 million volt. Calculate the minimum radius the shell can 

have, if the dielectric strength of air is 0.8 kV/mm.   

2 

 Ans:  [2.5m]  

21. 

 

How will you connect seven capacitors of 2µf each to obtain an effective 

capacitance of 10/11 µf.  

2 

 Ans: 5 in parallel and 2 in series  

22. A proton moves with a speed of 7.45 x 10
5
m/s directly towards a free 2 

d 

 

 

time 

ø 

O 

V 



 

 

CAPACITORS 

1 What happens to the capacitance of a capacitor when a copper plate of 

thickness one third of the separation between the plates is introduced in 

the capacitor? 

2 

 Ans: 1.5 times Co  

2 A parallel plate capacitor is charged and the charging battery is then 2 

proton initially at rest. Find the distance of the closest approach for the 

two protons.      

 Ans: 5.56 x 10
-23

m  

23. Three point charges of 1C, 2C & 3C are placed at the corners of an 

equilateral triangle of side 1m. Calculate the work done to move these 

charges to the corners of a smaller equilateral triangle of sides 0.5m. 

  

2 

 Ans:  9.9 x 10
10

 J  

 

24. 

 

Suggest an arrangement of three point charges, +q,+q, -q separated by 

finite distance that has zero electric potential energy 

2 

 

 

 

25 A point charge Q is placed at point O as shown. Is the potential 

difference ( VA-VB) positive, negative or 

zero if Q is (i) positive    (ii) negative 

2 

   

26. Show that the potential of a charged spherical conductor, kept at the 

Centre of a charged hollow spherical conductor is always greater than 

that of the hollow spherical conductor, irrespective of the charge 

accumulated on it. 

3 

 Ans:  Va-Vb=(q/4πє) (1/r-1/R)(PRINCIPLE OF VAN DE-GRAFF 

GENERATOR IS DELETED.) 

 

 

1C 

2C 3C 



 

 

disconnected. What happens to the potential difference and the energy 

of the capacitor, if the plates are moved further apart using an 

insulating handle? 

 Ans:  Both Increases  

3 Find the equivalence capacitance between X and Y. 

  

2 

 Ans: 9 μf  

4 A pith ball of mass 0.2 g is hung by insulated thread between the plates 

of a capacitor of separation 8cm. Find the potential difference between 

the plates to cause the thread to incline at an angle 15
0
 with the vertical, 

if the charge in the pith ball is equal to 10
-7

C. 

2 

 Ans: 429 V  

5. Find the capacitance of arrangement of 4 plates of Area A at distance d 

in air as shown. 

 

2 

6. What is an equivalent capacitance of the arrangement the shown below 

 
If 6V cell is connected across AD. Calculate the potential difference 

between B&C. 

3 

7. A parallel plate capacitor is charged to a potential difference V by d.c. 

source and then disconnected. The distance between the plates is then 

halved. Explain with reason for the change in electric field, capacitance 

and energy of the capacitor. 

3 

 Ans: Use the formulae - Electric field  remains same, Capacitance 

doubled, Energy halved 

 

8. Derive an expression for capacitance of parallel plate capacitor, when a 3 

3 μf 

 

3 μf 

 

  3 μf 
Y 

X 



 

 

dielectric slab of dielectric constant k is partially introduced between 

the plates of the capacitor. 

9. A potential difference of 1200 V is established between two parallel 

plates of a capacitor. The plates of the capacitor are at a distance of 2 

cm apart. An electron is released from the negative plate, at the same 

instant, a proton is released from the +ve plate. 

(a)How do their (i) velocity (ii) Energy compare, when they strike the 

opposite plates. 

(b) How far from the positive plate will they pass each other?                          

3 

 Ans a. (i)42.84 (ii)equal         b. 2.7cm  

10. Draw a graph to show the variation of potential applied and charge 

stored in a capacitor. Derive the expression for energy stored in a 

parallel plate capacitor from the capacitor. 

3 

 

 

 

11. Find the capacitance of a system of three parallel plates each of area 

Am
2
 separated by d1 and d2 m respectively. The space between them is 

filled with dielectrics of relative dielectric constant є1 and є2.    

2 

12. Two parallel plate capacitors A and B having capacitance 1µF and 5 µF 

are charged separately to the same potential 100V. They are then 

connected such that +ve plate of A is connected to –ve plate of B. Find 

the charge on each capacitor and total loss of energy in the capacitors. 

3 

 Ans:  400µC, 500µC and 5/3 x 10J  

13. Calculate the capacitance of a system having five equally spaced plates, 

if the area of each plate is 0.02 m
2
 and the separation between the 

neighboring are 3 mm. in case (a) and (b)  

 

3 

 Ans: (Hint: Capacitance of a parallel plate capacitor εoA/d ) 

          1.18 x 10
-4

 μ F and           2.36 x 10 μ F 

 

14. Net capacitance of three identical capacitors in series is 1μf. What will 2 

V 

q 



 

 

be their net capacitance if connected in parallel? 

Find the ratio of energy stored in the two configurations, if they are 

both connected to the same source. 

 Ans:  9μf           1 : 9  

 15. Two parallel plate capacitors X and Y have the same area of plates 

and the same separation between them. X has air between the plates 

and Y contains a dielectric medium of εr=4. Calculate Capacitance of 

X and Y if equivalent capacitance of combination is 4 µF. 

(i) Potential Difference between the plates of X and Y 

(ii) What is the ration of electrostatic energy stored in X and Y 

[ Ans : 5 µF, 20 µF, 9.6 V, 2.4 V, 4:1 ]  

 

VALUE BASED QUESTIONS 

 

1. Saanvi has dry hair. A comb ran through her dry hair attract small 

bits of paper. She observes that Chinju with oily hair combs her hair; the 

comb could not attract small bits of paper. She consults her teacher for 

this and gets the answer. She then goes to the junior classes and shows 

this phenomenon as Physics Experiment to them. All the juniors feel 

very happy and tell her that they will also look for such interesting 

things in nature and try to find the answers .she succeeds in forming a 

Science Club in her school.  

 How can you explain the above experiment? 

 What according to you are the values displayed Saanvi?  

2. Sneha‟s mother who was illiterate was folding her synthetic 

saree. She saw a spark coming out of it .She got frightened and called 

Sneha. Sneha being a science student gave the reason behind it. After 

knowing the reason her mother calmed down.  

 What is the reason for the spark? 

 What value was displayed by Sneha? 

 

 

 



 

 

2. CURRENT ELECTRICITY 

GIST 

 Electric current is defined as the amount of charge flowing through any 

cross section of the conductor in unit time. The rate of flow of chrge through the 

conductor is called electric current.    I = Q/t. SI Unit Ampere (A). 

 The electric current flowing through the conductor is said to be one ampere 

when one coulomb charge flows through it in one second.  

 Current density |J| = I/A. 

 Ohm‟s law: The electric current passing through a conductor is directly 

proportional to the potential difference applied across it provided the physical 

conditions such as temperature, pressure etc., remain constant. V α I i.e. V = IR, 

Where R is the resistance of the conductor. Resistance R is the ratio of V & I 

 The device which opposes the flow of electric current through it is called 

resistor. Resistance is the characteristic property of the conductor which offers 

opposition for the flow of electric current. 

 Resistance R = ρl/A= ml/ne
2
τAwhere ρ is the resistivity of the material of the 

conductor- length and A area of cross section of the conductor. If l is increased n 

times, new resistance becomes n
2
R. If A is increased n times, new resistance 

becomes R
n2

1
. 

 Resistivity is the characteristic property of the material which is the 

resistance of the conductor of unit length and unit area of cross section. 

 Resistivity ρ = m/ne
2
τ, Where m, n, e are mass, number density and charge 

of electron respectively, η-relaxation time of electrons. ρ is independent of 

geometric dimensions. 

 Relaxation time is the average time interval between two successive 

collisions 

 Conductance of the material G =1/R and conductivity ζ=1/ρ 

 Drift velocity is the average velocity of all electrons in the conductor which 

drift in opposite direction to the applied electric field. Drift velocity Vd = (eE/m)η 

also I = neAvd 

 Mobility (μ) of a charge carrier is the ratio of its drift velocity to the applied 

electric field dV

E
   

 Effect of temperature on resistance: Resistance of a conductor increase with 

the increase of temperature of conductor (1 )T oR R T  , where α is the temperature 

coefficient of resistance of the conductor.  α is slightly positive for metal and 

conductor, negative for semiconductors and insulators and highly positive for 

alloys.  



 

 

 Combination of resistors: 1 2 ...series nR R R R   ,  
1 2

1 1 1 1
...

Parallel nR R R R
    

 Colour coding :  

Black Brown Red  OrangeYellowGreenBlue Violet Gray White 

0 1        2 3     4          5         6        7         8       9 

 Tolerance (i) Gold 5%        (ii) Silver 10% (iii) No Color 20% 

Example: if colour code of carbon resistor is Red Yellow and Orange with 

tolerance colour as silver, the resistance of the given resistor is (24×10
3
 ± 10%)Ω.  

 Cells: E.M.F of a cell is defined as the potential difference between its 

terminals in an open circuit. Terminal potential difference of a cell is defined as the 

potential difference between its ends in a closed circuit. 

 Internal resistance r of a cell is defined as the opposition offered by the cell 

to the flow of current.   r = R
V

E








1  where R is external resistances. 

 Grouping of  cells :  

i)  In series grouping   circuit, current is given by s

nE
I

R nr



, 

ii) In parallel grouping circuit, current is given by p

mE
I

r mR



 where n, m are 

number of cells in series and parallel connection respectively. 

 Kirchhoff‟s Rule: 

 i) Junction Rule:-The algebraic sum of currents at a junction in a network is 

zero. 0I   

ii) Loop rule:-The algebraic sum of potential differences and emfs of a closed 

loop in a network is zero V o  

 Wheatstone bridge is an arrangement of four resistors arranged in four arms 

of the bridge and is used to determine the unknown resistance in terms of other 

three resistances. For balanced Wheatstone Bridge,
P R

Q S
  

 Wheatstone bridge is most sensitive when the resistance in the four arms are 

of the same order 

 In the balanced condition of the bridge on interchanging the positions of 

galvanometer and battery if there is no effect on the balancing length of the bridge. 

 The principle of Metre Bridge: The resistance of the wire of uniform cross 

section and composition is directly proportional to its length.  



 

 

 Slide Wire Bridge or Metre Bridge is based on Wheatstone bridge and is 

used to measure unknown resistance. If unknown resistance S is in the right gap,
 R

l

l
s 







 


100  

 Potentiometer is considered as an ideal voltmeter of infinite resistance. 

 Principle of potentiometer: The potential drop across any portion of the wire 

of uniform cross section and uniform composition is proportional to the length of 

that portion of the wire provided steady current is maintained in it i.e. v α l 

 Smaller the potential gradient greater will be the sensitivity of potentiometer. 

 Potentiometer is used to (i) compare the e.m.f.s of two cells (ii) determine 

the internal resistance of a cell and (iii) measure small potential differences. 

 Expression for comparison of e.m.f of two cells by using potentiometer,

2

1

2

1

l

l





where 

21, ll are the balancing lengths of potentiometer wire for e.m.fs  1 and 

2 of two cells. 

 Expression for the determination of internal resistance of a cell is given by 

r= R
l

ll







 

2

21 , Where 1l is the balancing length of potentiometer wire corresponding to 

e.m.f of the   cell, 2l that of terminal potential difference of the cell when a 

resistance R is connected in series with the cell whose internal resistance is to be 

determined 

 Expression for determination of potential difference
L

rl

Rr
*




. Where L is 

the length of the potentiometer wire, l is balancing length, r is the resistance of 

potentiometer wire, R is the resistance included in the primary circuit. 

  Joule‟s law of heating states that the amount of heat produced in a 

conductor is proportional to (i) square of the current flowing through the 

conductor,(ii) resistance of the conductor and (iii) time for which the current is 

passed. Heat produced is given by the relation H=I
2
Rt 

 Electric power: It is defined as the rate at which work is done by the source 

in maintaining the current in electric circuit.  P =VI = I
2
R =V

2
/R. Power P is the 

product of V & I 

 Electrical energy: The total work done by the source in maintaining the 

current in an electrical circuit for a given time. Electrical energy = VIt = I
2
Rt 

=(V
2
/R)t = Pt 

 Commercial unit of energy 1KWh= 3.6×10
6
J 
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Flow of Charges 



 

 

QUESTIONS 

DRIFT VELOCITY, CURRENT, POTENTIAL DIFFERENCE, OHM’S 

LAW AND RESISTANCE  

1.  How does the drift velocity of electrons in a metallic conductor vary with 

increase in temperature? 

Ans. remains the same 

2.  Two different wires X and Y of same diameter but of different materials are 

joined in series and connected across a battery. If the number density of 

electrons in X is twice that of Y, find the ratio of drift velocity of electrons 

in the two wires. 

Ans: Vdx/Vdy = ny/nx = ½ 

3. A 4Ω non insulated wire is bent in the middle by 180
0
 and both the halves 

are twisted with each other. Find its new resistance?   

Ans: 1Ω 

4.  Can the terminal potential difference of a cell exceed its emf? Give reason 

for your answer. 

Ans:  Yes, during the charging of cell. 

5.  Two wires of equal length one of copper and the other of manganin have the 

same resistance. Which wire is thicker? 

Ans: Manganin. 

6.  The V-I graph for a conductor makes angle Ѳ with V- axis, what is the 

resistance of the conductor?  

Ans: R = Cot Ѳ     

 

 

7.  It is found that 10
20 

electrons pass from point X towards another point Y in 

0.1s. How much is the current& what is its direction?       

Ans: 160A; from Y to X 

8.  Two square metal plates A and B are of the same thickness and material. 

The side of B is twice that of side o fA. If the resistance of A and B are 

denoted by RA and RB, find RA/ RB.     

Ans: 1                 

I 

1. The V-I graph of two resistors in their series combination is 

shown. Which one of these graphs shows the series 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 



 

 

combinations of the other two? Give reason for your answer.   

Ans: 1       

10.  Plot a graph showing the variation of conductivity  with the temperature T 

in a metallic conductor.         

(Ans:   see fig1) 

                     R 

      

  

  T         D   

 Fig 1    fig2 

11.  Draw a graph to show the variation of resistance R of the metallic wire as a 

function of its diameter D keeping the other factor constant.   

(Ans:   see fig2) 

12.  Two conducting wires X and Y of same diameter but different materials are 

joined in series across a battery. If the number density of electrons in X is 

twice that in Y, find the ratio of drift velocity of electrons in the two wires.  

(Ans: I nvd i.e. Vdx/Vdy = ny/nx = ½) 

13  A pd of 30V is applied across a colour coded carbon resistor with rings of 

blue, black and yellow colours. What is the current to the resistor?  

Ans: R = 60 × 10
4
Ω , I= 5× 10

-5
A 

14.  A non-conducting ring of radius r has charge q distribute over it. What will 

be the equivalent current if it rotates with an angular velocity ω?  

Ans: I= q/t =  qω/2π. 

15. Two cells each of emf E and internal resistances r1 and r2 are connected in 

series to an external resistance R. Can a value of R be selected such that the 

potential difference of the first cell is 0. 

     Ans:      I   =    2Ɛ/(R + r1 + r2)           Potential diff. for first cell V1 = Ɛ – I r1 = 0 

                   Ɛ   =   (2 Ɛ r1)/R + r1 + r2            Solving these we get, R = r1 - r2 

16.  Why does Resistance increase in series combination and decrease in parallel 

combination 

Ans: Effective length increases in series combination (R α l).   

In parallel combination area of cross section increases (R α 1/A) 

17.  A piece of silver wire has a resistance of 1Ω. What will be the resistance of 

the constantan wire of one third of its length and one half of its diameter if 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 

(2) 



 

 

10Ω 

5Ω 

10Ω 

10Ω 10Ω 
10Ω 

+ 
- 

10V 

5Ω 
A 

10Ω 10Ω 10Ω 

A 

D 

B 

C 

10Ω 10Ω 10Ω 

10Ω 10Ω 

the specific resistance of the constantan wire is 30 times than that of the 

silver?  

Ans: 40Ω 

18.   Calculate the current shown by the ammeter in the circuit in fig 1  

  

 

 
 

 

Fig 1.       Fig 2. 

Ans: R = 2Ω and I = 5A  

19. The plot in fig 2 given above shows the variation of current I through the 

cross section of a wire over a time interval of 10s. Find the amount of charge 

that flows through the wire over this time period.    

Ans: Area under the I-t graph, q = 37.5C 

20.  Find the resistance between the points (i) A and B and (ii) A and C in the 

following network 

 

 

 

   

 

 

 

Ans: (i) RAB = 27.5Ω             (ii) RAC = 30Ω 

21.  Two wires of the same material having lengths in the ratio 1:2 and diameter 

2:3 are connected in series with an accumulator. Compute the ratio of p.d 

across the two wires 

Ans: R = ρl/A = 4ρl/πd
2
          RA/RB = 9/8         VA/VB = IARA/IBRB = 9/8 

      5 t(s)       10         0 

I(A) 

5 

(2) 

(2) 

(2) 

(2) 

(2) 



 

 

22.  4 cells of identical emf E1, internal resistance r are connected in series to a 

variable resistor. The following graph shows the variation of terminal 

voltage of the combination with the current output. 

(i)What is the emf of each cell used? 

(ii)For what current from the cells, does maximum power dissipation occur 

in the circuit? 

(iii)Calculate the internal resistance of each cell 

 

 
23. An infinite ladder network of resistances is constructed with 1Ω and 2Ω 

resistances shown. 

 

 

A 6V battery 

between A and B has 

negligible resistance. 

(i) Find the effective resistance between A and B.    

 

 

 

 

   
  

   
                                             

24.  The resistance of a tungsten filament at 150°C is 133Ω. What will be its 

resistance at 500
0
C?  The temperature coefficient of tungsten is 0.0045

0
C

-1
 at 

0
0
C.  

Ans: Use Rt = R0 (1+ α t)                R500 = 258Ω 

25.  The circuit shown in the diagram contains two identical lamps P and Q. 

What will happen to the brightness of the lamps, if the resistance Rh is 

increased? Give reason. 

Ans: 4E = 5.6          E = 1.4 V 
When I = 1A, V = 2.8/4 = 0.7V 
Internal resistance,     r= (E – V)/I = 0.7Ω 
The output power is maximum when internal 
resistance = external resistance = 4r.Imax = 4E/ 
(4r +4r) = 1A 

Ans : Since the circuit is infinitely 

long, its total resistance remains 

unaffected by removing one mesh 

from it. Let the effective resistance 

of the infinite network be R, the 

circuit will be 

Ans: Since the circuit is infinitely long, its total resistance remains unaffected by removing one 

mesh from it. Let the effective resistance of the infinite network be R, the circuit will be 

(3) 

(3) 

(3) 

(3)

) 

 (2) 



 

 

Ans: Brightness of P and Q decrease and increase respectively. 

 

26.  A battery has an emf E and internal resistance r. A variable resistance R is 

connected across the terminals of the battery. Find the value of R such that 

(a) the current in the circuit is maximum (b) the potential difference across 

the terminal is maximum. (c)Plot the graph between V and R 

Ans:  (a) I = Ɛ / (r + R)         

I = Imax when R =0            Imax = Ɛ /r 

(b)V = Ɛ R/(r + R)   = Ɛ /(r/R + 1)     

V = Vmax when r/R + 1= minimum, r/R = o, V= Ɛ  

    (c)         V 

     

 

II.  KIRCHHOFF’S RULE AND APPLICATIONS 

1.  Using Kirchhoff‟s laws, calculate I1, I2 

andI3 

 

Ans: I1 = 48/31A    I2 = 18/31A      I3 = 66/31A 

2.  In the circuit, find the current through the 4Ω 

resistor.    

 

 

Ans: I = 1A 

  

III. WHEATSTONE BRIDGE AND POTENTIOMETER 

1.   The emf of a cell used in the main circuit of the potentiometer should be 

more than the   potential difference to be measured. Why? 

2.  The resistance in the left gap of a metre bridge is 10Ω and the balance point 

is 45cm from the left end. Calculate the value of the unknown resistance.        

Ans S = 12.5Ω 

3.  How can we improve the sensitivity of a potentiometer?    (1) 

4.  Why is potentiometer preferred over a voltmeter     (1) 

5.  Write the principle of        (2) 

(i) a meter bridge.  

(3) 

(3) 

(1) 

(1) 

(3) 

R 

(3) 

(3)

) 

 (2) 



 

 

(ii) a potentiometer. 

6.  How does the balancing point of a Wheatstone bridge get affected  (2) 

i) Position of cell and Galvanometer are interchanged? 

ii) Position of the known and unknown resistances is interchanged? 

7.  Explain with a neat circuit diagram, how will you compare emf of two cells 

using a potentiometer? 

8.  With the help of a circuit diagram, describe the method of finding the 

internal resistance of the Primary Cell using a potentiometer.     (3) 

9.  With the help of a neat circuit diagram describe the method to determine the 

potential difference across the conductor using a potentiometer.  (3) 

 

 

10.  Calculate the current drawn from the battery in the given network. 

 

Ans: I = 2A 

 

 

 

 

11.  Find the value of X and current drawn from the battery of emf 6V of 

negligible internal resistance 

 

Ans: X = 6Ω and I = 1A 

 

 

12.  Find the value of the unknown resistance X and 

the current drawn by the circuit from the battery if no current flows through 

the galvanometer. Assume the resistance per unit length of the wire is 

0.01Ωcm
-1

. 

 

 

 Ans:  X = 3Ω 

 

13. In the circuit shown, AB is a resistance 

(3) 

(3) 

(3) 



 

 

wire of uniform cross – section in which a potential gradient of 0.01V cm
-1

 

exists. 

(a)If the galvanometer G shows zero 

deflection, what is the emf Ɛ1 of the 

cell used? 

(b)If the internal resistance of the 

driver cell increases on some account, 

how will it affect the balance point in the experiment? 

Ans: (a) PD VAB = 1.8 V (b) Balance pt. will shift towards B since V/l decreases. 

14. In a potentiometer circuit, a battery of negligible internal resistance is set up 

as shown to develop a constant potential gradient along the wire AB. Two 

cells of emfs Ɛ 1 and Ɛ 2 are connected in series as shown in the combination 

(1) and (2). The balance points are obtained respectively at 400cm and 

240cm from the point A. Find (i) Ɛ 1/ Ɛ 2 and (ii) balancing length for the cell 

Ɛ 1 only. 

  

 

Ans : Ɛ 1  +   Ɛ 2  α  400, Ɛ 1- Ɛ 2  α  

240,Solving     

Ɛ 1/ Ɛ 2 = 4,   Ɛ 1 α  l1,    

(Ɛ1  +   Ɛ 2)/ Ɛ 1=  400/l1 ,  l1 = 320cm 

 

 

 

15. A potentiometer wire of length 100cm having a resistance of 10Ω is 

connected in series with a resistance and cell of emf 2V of negligible internal 

resistance. A source emf of 10mV is balanced against a length of 40cm of 

potentiometer wire. What is the value of the 

external resistance? 

 

Ans: I = E/(R + 10) = (2/R + 10)    Resistance of 

40cmwire is 4Ω. At J,   (2/R +10) x 4 = 10 x 10
-3

  

R = 790Ω 

(3) 

(3) 

 



 

 

16. In the potentiometer circuit shown, the balance point is at X.  State with 

reason where the balance point will be shifted when 

(i)Resistance R is increased, keeping all parameters unchanged. 

(ii)Resistance S is increased keeping R constant. 

(iii)Cell P is replaced by another cell whose emf is lower than that of that 

cell Q. 

Ans: (i) As R is increased V/l will decrease hence X will shift towards B. 

         (ii)No effect (iii) Balance point is not found. 

17. A potentiometer wire has a length L and resistance R0. It is connected to a 

battery and a resistance combination as shown. Obtain an expression for the 

potential difference per unit length of the potentiometer wire. What is the 

maximum emf of a 

„test cell‟ for which one 

can get a balance point 

on this potentiometer 

wire? What precautions 

should one take while 

connecting this test cell to the circuit?   

Ans: Total resistance of potentiometer wire R = R0 + RS/(R+S) 

Current in the circuit I = E/ (R0 + (RS/R+S)) 

Total potential difference across AB     V = I R0 = E R0/ (R0 + (RS/R+S)) 

Therefore, PD per unit length is    V/L = E R0/L (R0 + (RS/R+S)) 

Max emf of a test cell should be less than V. 

Precaution:  Positive terminal of the test cell must be connected to positive 

terminal of the battery. 

18. The variation of potential difference V with length l in case of two 

potentiometers X and Y as shown. Which one of these will 

you prefer for comparing emfs of two cells and why? 

 

Ans : The potentiometer Y is preferred, as it has low 

potential gradient (V/l)   

 

19.  Two cells of emfs Ɛ1 and Ɛ2 (Ɛ1> Ɛ2) are 

connected as shown in figure When a potentiometer 

is connected between A and B, the balancing length 

E = 10mV 
(3) 

(3) 

(3) 

(3) 



 

 

of the potentiometer wire is 300cm. On connecting the same potentiometer 

between A and C, the balancing length is 100cm. Calculate the ratio of Ɛ1 and 

Ɛ2. 

Ans: Ɛ1 α 300, Ɛ 1 – Ɛ 2 α 100, Ɛ1/Ɛ2 = 3/2 

IV. ELECTRIC ENERGY AND POWER 

1.  What is the largest voltage you can safely put across a resistor marked 98Ω - 

0.5W? 

2.   Which lamp has greater resistance (i) 60W and (ii) 100W when connected to 

the same supply? 

Ans: R = V
2
/P,         R α 1/P,   60 lamp has more resistance 

3.  Nichrome and Cu wires of the same length and same diameter are connected 

in series in an electric circuit. In which wire will the heat be produced at a 

higher rate? Give reason. 

 Ans: P = I
2
R            P α R Heat produced is higher in Nichrome wire. 

4. An electric bulb rated for 500W at 100V is used in circuit having a 200V 

supply. Calculate the resistance R that must be put in series with the bulb, so 

that the bulb delivers 500W. 

Ans:   Resistance of bulb=V
2
/P = 20Ω, I = 5A, for the same power dissipation, 

current should be 5A when the bulb is connected to a 200V supply. The safe 

resistance R‟ = V‟/I = 40Ω. Therefore, 20Ω resistor should be connected in series. 

5.  Two bulbs are marked 220V-100W and 220V-50W. They are connected in 

series to 220V mains. Find the ratio of heat generated in them. 

Ans: H1/H2 = I
2
R1 /I

2
R2 = R1/ R2= ½  

6. Can a 30W, 6V bulb be connected supply of 120V? If not what will have to 

be done for it? 

Ans: Resistance of bulb R= V
2
/P = 36/30 = 1.2Ω     Current capacity of the bulb I = 

P/V = 5A 

 A resistance R‟ to be added in series with the bulb to have current of 5 A, I = V‟/R 

+ R‟ =5, R‟ = 22.8Ω 
VALUE BASED QUESTIONS: 

1. Father and a son returned home completely drenched due to heavy rain.Father 

advised his son not touch any electrical units with wet hands for he may get a 

shock; In spite of this, on immediately entering the house, the son switches on 

the light (supply voltage is 220 V) and gets a severe shock;     He was fortunate 

not to get electrocuted. Father, who is a Biologist, told that when the skin is dry, 

resistance of a human body is 10
5 
Ω; and when the skin is wet the body 

resistance is 1500 Ω.  

What is the lesson learnt by you? 

Calculate the current that flow through 

(1) 

(1) 

(2) 

(2) 

(3) 

(2) 



 

 

(I) a wet body and  

(II) a dry body.  

When will we have serious consequences dry skin or wet skin? Why? 

(Ans: to obey elders; b) Using, I = V/R (i) 147 mA; (ii) 2.2 mA.; c) wet skin – with 

147mA, when the current flows, the result is fatal) 

2. Based on the previous knowledge learnt in the class,two students of class XII( 

A and B) were asked to conduct an experiment in the laboratory using a meter 

bridge-one is made of Nichrome and the other one is made of Copper, of same 

length and same diameter of constant potential difference. The student A could 

not give explanation for not achieving the result whereas student B, could get 

the result and was also able to explain.  

What made student B to perform successfully?  

Give the formula to calculate the rate of heat production.  

(ANS: a) student B had concentrated in the class room teaching and also had 

studied again to remember what was taught; b) Refer NCERT Text book) 

3. An old woman who had suffered from a heart stroke was taken to the hospital 

by her grandson who is in class XII. The grandson has studied in Physics that, 

to save a person who is suffering from a heart stroke, regular beating of the 

heart is to be restored by delivering a jolt to the heart using a defibrillator, 

whose capacity is 70 microfarad and charged to a potential of 5000V and 

energy stored in 875J; 200J of energy is passed through a person‟s body in a 

pulse lasting 2 milliseconds. The old woman gets panicked and refuses to be 

treated by defibrillator. Her grandson then explains to her the process that 

would be adopted by medical staff and how the result of that would bring her 

back to normalcy. The woman was then treated and was back to normal 

What according to you, are the values displayed by the grandson?  

How much power is delivered to the body to save a person‟s life from heart 

attack? 

(ANS: (a)Presence of mind, Knowledge of subject, Concern for his grandmother, 

Empathy, Helping and caring;  (b) Power = energy / time; = 200/2 x 10
-3

 = 

100KW) 

4. On our return from an excursion trip in our school, I noticed a bird sitting on a 

high voltage electric wire. I curiously noticed the bird and found to my surprise 

that the bird flew off after sometime without any electrical shock. This incident 

made me think of another incident that took place near my house last week 

where, a boy, who climbed to take a kite, got severe jolt of electric current. I 



 

 

immediately approached my school Physics teacher for an explanation. My 

teacher explained the effect of electrical current which I told my mother that 

evening. 

What are the values associated with the above incident?  

What would be the explanation given by the Physics teacher?  

(ANS: a) observation, eagerness to learn; b) both the legs of the bird are at same 

voltage and hence no current passes; to receive a shock there must be a 

potential difference between one part of the body and another; if a person hangs 

from a high voltage wire without touching anything else, he can be quite safe 

and would not feel shock) 

5. Mrs Vasundhara left her car headlights on while parking. The car would not 

start when she returned. Seeing her struggle, Mohit went to her help. Not 

knowing much about cars, he ran and brought a mechanic Raju from a garage 

nearby. Raju realized that the battery had got discharged as the headlight   had 

been left on for a long time. He brought another battery and connected its 

terminals to the terminals of the car battery to get the engine started. Once the 

engine was running, he disconnected this second battery. This is known as 

“JUMP STARTING”. Mrs. Vasundharathanked both Mohit and Raju for 

helping her.  

 

(a)What values did Mohit have?  

(b) A storage battery of emf 8.0 volts and internal resistance 0.5 ohm is being 

charged by a 120 volt DC supply using a series resistor of 15.5 ohms. What is 

the terminal voltage of the battery during charging? What is the purpose of 

having a series resistor in the charging circuit? 

ANS:    a) Helpful, aware of his weakness, decision making ability 

b). I= E/(R+r)  =(120 – 8.00) / (15.5 +0 .5)   = 7 Amp. 

Terminal voltage V= E + Ir  =  8.00 + 7 x 0.5   = 11.5 volt. 

The series resistor limits the current drawn from the external source . In its absence  

the current will be dangerously high. 

6. Rahul and Rohit bought an electric iron. They had a 2 pin plug. Rahul was keen 

to start using the new iron with the 2 pin plug. However, Rohit insisted that they 

buy a 3 pin plug before using it. Rahul got angry. Rohit patiently explained the 

importance of using a 3 pin plug and the earthing wire. He said that if the 

metallic body of the iron came in contact with the live wire at 220 volts, they 



 

 

would get an electric shock. If earthed, the current would go to the earth and the 

potential of the metallic body would not rise. The iron would then be safe to 

use. Hearing Rohit, Rahul calmed down and agreed.  

(a) What values did Rahul and Rohit have?  

(b) Which has greater resistance – 1 K watt electric heater or 100 watt electric 

bulb, both marked 220 volts?  

ANS:  (a)  Rahul is enthusiastic and flexible, Rohit is patient, knowledgeable, 

assertive  

(b)     R =  V
2
  /  P        

 R  α  1 / P      Hence 100W bulb has greater resistance. 

 

3.MAGNETIC EFFECTS OF CURRENT AND MAGNETISM 

GIST 

 Magnetic field: The region around a magnet or current carrying conductor 

with in which it influences other magnets or magnetic material. SI unit of magnetic 

field intensity is Tesla (T). 

 Biot-Savart Law: dB =μ0 IdlSinθ/4πr
2
 where μ0=4π x 10

-7
 Tm/A. [Direction 

of dB can be found by using Maxwell‟s Right hand thumb rule.] 

 Applications:  

Magnetic field at the centre of a current carrying circular coil is B= μ0I/2a.  

Magnetic field at a point on the axis of current carrying coil isB= μ0Nia
2
/2(a

2
+x

2
)

3/2    

(N=no. of turns in the coil) 

 Ampere‟s circuital law: It states that the line integral of magnetic field 

around any closed path in free space is μ0 times the total current passing through 

the area of loop.∮  ⃗⃗   ⃗⃗⃗⃗        . 

 Applications:  

Magnetic field due to straight infinitely long current carrying straight conductor. 

B= μ0 I/2πr.  

Magnetic field due to a straight solenoid carrying current B= μ0n I. n= no. of turns 

per unit length. B= μ0N I / L.  

Magnetic field due to toroidal solenoid carrying current.B= μ0N I / 2πr. N= Total 

no. of turns. 

 Force on a moving charge [Lorentz Force]: In magnetic field magnetic 

Lorentz force ⃗   ( ⃗⃗    ⃗⃗). The direction of Force is given by Fleming‟s left hand 

rule. In magnetic and electric field Lorentz force  ⃗     ⃗⃗  ( ⃗    ⃗⃗) . 
 One Tesla is the intensity of magnetic field in which one coulomb of charge 

moving perpendicular to the field with one m/s experiences a force of one Newton. 



 

 

 Motion of a charge in Perpendicular magnetic field F=qvBSinθ. If θ=90
o
 

then F=qvB (circular path).For parallel or antiparallel to magnetic field then 

F=qvBSin0 (or) qvBSin180=0(Straight-line path). If 0<θ<90 , the path is helix.      

v Cosθ is responsible for linear motion, v Sinθ is responsible for circular motion. 

Hence trajectory is a helical path. When a charged particle enters in to the 

magnetic field with some angle θ to it, the radius of circular path followed by it is 

            , and the pitch of the helical path is              

 Cyclotron: The device which is used accelerate the charged particles based 

on the principle of Lorentz force is called Cyclotron. 

 Principle: The charged particle accelerates in uniform electric field and 

follows circular path in uniform magnetic field. 

 An ion can acquire sufficiently large energy with a low ac voltage making it 

to cross the same electric field repeatedly under a strong magnetic field. 

 Cyclotron frequency or magnetic resonance frequencyν=qB/2πm, 

T=2πm/Bq; ω=Bq/m 

 Maximum velocity and maximum kinetic energy of charged particle 

Vm=Bqrm/m 

 Em=B
2
q

2
rm

2 
/ 2m. 

 Force on a current carrying conductor in uniform ⃗   (   ⃗⃗ ⃗⃗     ⃗⃗). l=length of 

conductor.  

 Direction of force can be found out using Fleming‟s left hand rule. 

 Force per unit length between parallel infinitely long current carrying 

straight conductors.               . If currents are in same direction the wires 

will attract each other.If currents are in opposite directions they will repel each 

other. 

 One Ampere: The electric current flowing through a conductor is said to be 

one ampere when it is separated by one meter from similar conductor carrying 

same amount of current in the same direction experiences a repulsive force of 

2x10
-7

 N per meter length. 

 Torque experienced by a current loop in a uniform B.η = NIBA Sinθ. 

 ⃗   ⃗⃗⃗  ⃗⃗Where M is the magnetic dipole moment =NIA 

 Moving coil galvanometer: It is a sensitive instrument used for detecting 

small electric currents. 

 Principle: A current carrying coil placed in a magnetic fieldexperiences 

torque.I αθ and I = K θ where K= NAB / C 

 Current sensitivity, I s= θ / I=NBA/K       

 Voltagesensitivity, Vs= θ /V=NBA/KR       



 

 

 Changing N changes the Current sensitivity but Voltage Sensitivity does not 

change as R also changes in the same way and N/R remains constant. 

 The amount of electric current per deflection in the galvanometer is called 

its figure of merit. G = I / α = k/NBA 

 Conversion of galvanometer into ammeter: A small resistance S is connected 

in parallel to the galvanometer coil. S=IgG/( I - I g); RA=GS/(G+S) 

 Conversion of galvanometer into a voltmeter: A high resistance R is 

connected in series with the galvanometer coil.R=( V/Ig ) –G; Rv=G+R 

 Magnetic dipole moment of a revolving electron   M = 
2

evr
. M=n(eh/4πme) 

 The magnetic dipole moment of the revolving electron in its first orbit of the 

hydrogen atom is called Bohr Magneton. Bohr Maneton = eh/4πme = 9,27 x 10
-24

 

Am
2
. 

 The ratio of orbital magnetic moment and the angular moment of revolving 

electron is called gyromagnetic ratio. M/L = e/2me = 8.8 x 10
10

 C/kg. 

 Properties of bar magnet: Magnetic poles exist in pairs. Like poles repel and 

unlike poles attract.  

It aligns in the direction of geographic north and south when suspended freely.  

It attracts other magnets and magnet like materials. 

 Properties of magnetic lines of force:  

They emerge out of North Pole and directed towards South Pole.  

They never cross each other.  

They form closed loops.  

They pass through conductors.  

They contract lengthwise and expand sidewise.  

Their relative density gives the intensity of magnetic field in that region.  

They emerge out normal to the surface. 

 Magnetic field due to a short bar magnet: At any point on its axial line: 

        
  

  

  

  
. At any point on its equatorial line:      

  

  

 

  
. 

 Torque on a bar magnet placed in uniform external magnetic field:  

          ⃗   ⃗⃗⃗    ⃗⃗ . 

 Potential energy stored in bar magnet placed in uniform external magnetic 

field:      ⃗⃗⃗  ⃗⃗      (           ). 

 Gauss‟s law in magnetism:     ∮  ⃗⃗    ⃗⃗⃗⃗⃗   . 

 Elements of earth‟s magnetic field: Magnetic declination (θ); Dip (δ); 

Horizontal component of earth‟s magnetic field (BH). BH = B cos δ; BV = B sin δ. 

 Magnetic flux density, Bo = µo / A; SI unit wb / m
2
.  

 Magnetizing field intensity, H = Bo / µo; SI unit A/m. 



 

 

 Intensity of magnetization, I = m/V (magnetic dipole moment per unit 

volume); SI unit A/m. 

The relation among these three physical quantities is B = µo(H + I) 

 Magnetic permeability, µ = B/H; SI unit wb/m/A 

 Magnetic susceptibility,     
 

 
; It is a dimensionless physical quantity. 

Relation between relative permeability and magnetic susceptibility is      
  . 

 Properties of magnetic substances 

DIA PARA FERRO 

1.  Diamagnetic 

substances are those 

substances which are 

feebly repelled by a 

magnet. 
Eg. Antimony, Bismuth, 

Copper, Gold, Silver, 

Quartz, Mercury, Alcohol, 

water, Hydrogen, Air, 

Argon, etc. 

Paramagnetic substances 

are those substances 

which are feebly attracted 

by a magnet. 

Eg. Aluminium, 

Chromium, Alkali and 

Alkaline earth metals, 

Platinum, Oxygen, etc. 

Ferromagnetic substances 

are those substances 

which are strongly 

attracted by a magnet. 

Eg. Iron, Cobalt, Nickel, 

Gadolinium, Dysprosium, 

etc. 

2. When placed in 

magnetic field, the lines 

of force tend to avoid the 

substance. 

 

The lines of force prefer 

to pass through the 

substance rather than air. 

 

The lines of force tend to 

crowd into the specimen. 

 

3. When placed in non-

uniform magnetic field, it 

moves from stronger to 

weaker field (feeble 

repulsion). 

When placed in non-

uniform magnetic field, it 

moves from weaker to 

stronger field (feeble 

attraction). 

When placed in non-

uniform magnetic field, it 

moves from weaker to 

stronger field (strong 

attraction). 



 

 

4.  When a diamagnetic 

rod is freely suspended in 

a uniform magnetic field, 

it aligns itself in a 

direction perpendicular to 

the field. 

 

When a paramagnetic rod 

is freely suspended in a 

uniform magnetic field, it 

aligns itself in a direction 

parallel to the field. 

 

When a paramagnetic rod 

is freely suspended in a 

uniform magnetic field, it 

aligns itself in a direction 

parallel to the field very 

quickly. 

 

5. If diamagnetic liquid 

taken in a watch glass is 

placed in uniform 

magnetic field, it collects 

away from the centre 

when the magnetic poles 

are closer and collects at 

the centre when the 

magnetic poles are 

farther. 

 

If paramagnetic liquid 

taken in a watch glass is 

placed in uniform 

magnetic field, it collects 

at the centre when the 

magnetic poles are closer 

and collects away from 

the centre when the 

magnetic poles are 

farther. 

 

If ferromagnetic liquid 

taken in a watch glass is 

placed in uniform 

magnetic field, it collects 

at the centre when the 

magnetic poles are closer 

and collects away from 

the centre when the 

magnetic poles are 

farther.

 

6.  Induced Dipole 

Moment (M) is a small  – 

ve value. 

 

 

Induced Dipole Moment 

(M) is a  small + ve value. 

Induced Dipole Moment 

(M) is a  large + ve value. 

 

7.  Intensity of 

Magnetisation (I) has a 

small – ve value. 

Intensity of 

Magnetisation (I) has a 

small + ve value. 

Intensity of 

Magnetisation (I) has a 

large + ve value. 

8.  Intensity of 

Magnetisation (I) has a 

small – ve value. 

Intensity of 

Magnetisation (I) has a 

small + ve value. 

Intensity of 

Magnetisation (I) has a 

large + ve value. 

9.  Magnetic permeability 

μ is always less than 

unity. 

Magnetic permeability μ 

is more than unity. 

Magnetic permeability μ 

is large i.e. much more 

than unity. 



 

 

10.  Magnetic 

susceptibility    has a 

small – ve value. 

Magnetic susceptibility 

   has a small + ve 

value. 

Magnetic susceptibility 

   has a large + ve value. 

11. They do not obey 

Curie‟s Law. i.e. their 

properties do not change 

with temperature. 

 

They obey Curie‟s Law. 

They lose their magnetic 

properties with rise in 

temperature. 

       

Where C is curie‟s 

constant. 

They obey Curie‟s Law. 

At a certain temperature 

called Curie Point, they 

lose ferromagnetic 

properties and behave 

like paramagnetic 

substances. 

 

 Hysteresis: The phenomenon of lagging of magnetic flux density behind the 

magnetizing field intensity of a ferromagnetic substance is called Hysteresis. 

 The magnetic flux density remained in the ferromagnetic substance even 

after removing the magnetizing field intensity is called Retentivity. 

 The magnetizing field intensity required to reduce the residual magnetism in 

ferromagnetic substance to zero is called coercivity.  
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QUESTIONS 

 MAGNETIC FORCE 

1 In a certain arrangement, a proton does not get deflected while passing through 

a magnetic field region. State the condition under which it is possible.                                                                                                                         

1 

Ans: v is parallel or antiparallel to B 

2 An electron beam is moving vertically upwards. If it passes through a 

magnetic field directed from South to North in a horizontal plane, in what 

direction will the beam be deflected?        1                                                                                                                                                                                                                                                           

Ans:-Towards geographical East in the horizontal plane 

3 What is the work done by the magnetic force on a charged particle moving 

perpendicular to the magnetic field? 1                                                                                                                     

Ans: Zero 

4 A wire of length 0.04m carrying a current of 12 A is placed inside a solenoid, 

making an angle of 30
0 

with its axis. The field due to the solenoid is 0.25 T. 

Find the force on the wire.                                                            

Ans; 0.06N2 

5 A circular loop of radius 0.1 m carries a current of 1A and is placed in a 

uniform magnetic field of 0.5T. The magnetic field is perpendicular to the 

plane of the loop. What is the force experienced by the loop? 2                                                    

Ans: The magnetic dipole does not experience any force in a uniform magnetic 

field.Hence, the current carrying loop (dipole) does not experience any net 

force. 

6 A proton, alpha particle and deuteron are moving in circular paths with same 

kinetic energies in the same magnetic fields. Find the ratio of their radii and 

time periods.       

Ans: Rp: Rα : Rd =1:1:√2                                                                                     2 

        Tp: Tα : Td =1:2:2         

7 An electron moving with Kinetic Energy 25 keV moves perpendicular to a 

uniform magnetic field of 0.2 mT. Calculate the time period of rotation of 

electron in the magnetic field.                 2                                                                                                 

Ans: T = 1.79 x 10
-7

 S 

8 A charged particle of mass „m‟ charge „q‟ moving at a uniform velocity „v‟ 

enters a uniform magnetic field „B‟ normal to the field direction. Deduce an 

expression for Kinetic Energy of the particle. Why does the Kinetic Energy of 

the charged particle not change when moving through the magnetic field? 3  

9 An electron is revolving around the nucleus of an atom in an orbit of radius 

0.53 Å. Calculate the equivalent magnetic moment, if the frequency of 

revolution of the electron is 6.8 x 10 
9
 MHz.                                                                                                                                                                                                   

Ans: pm = 9.6 x 10 
-24

 A m
2             

3      



 

 

  

BIOT-SAVART LAW AND ITS APPLICATIONS 

1 A current is set up in a long copper pipe. What is the magnetic field inside the 

pipe?                                

Ans: Zero1 

2 A wire placed along north south direction carries a current of 5 A from South 

to North. Find the magnetic field due to a 1 cm piece of wire at a point 200 cm 

North East from the piece.               2                                                                                                                                                                                                                   

Ans: 8.8 x 10 
-10

 T, acting vertically downwards.  

3 How will the magnetic filed intensity at the centre of a circular coil carrying 

current change if the current through the coil is doubled and the radius of the 

coil is halved.                                             2 

Ans: B = μ0n x 2I / 2 x (R/2) = 4B 

4  A circular coil of 500 turns has a radius of 2 m, and carries a current of 2 A. 

What is the magnetic field at a point on the axis of the coil at a distance equal 

to radius of the coil from the center?   2                                                                                                              

Ans: B = 1. 11 x 10 
-4

 T 

5 The strength of magnetic induction at the center of a current carrying circular 

coil is B1 and at a point on its axis at a distance equal to its radius from the 

center is B2. Find B1/B2.                      2                                                                               

Ans: 2 √2 

6  A current is flowing in a circular coil of radius „r‟ and magnetic field at its 

center is B0. At what distance from the center on the axis of the coil, the 

magnetic field will be B0/8?                            2                                                                                                                                     

Ans: x = √3r 

7 A straight wire of length 
 

 
  , is bent into a circular shape. if the wire were to 

carry a current of 5 A, calculate the magnetic field due to it, before bending, at 

a point 0.01 times the radius of the circle formed from it. Also calculate the 

magnetic field at the center of the circular loop formed, for the same value of 

current.                                                                            3                            

Ans: B1 = 4 x 10 
-4

 T, B 2 = 1.256 x 10 
-5

 T 

8 Two insulated wires perpendicular to each other in the same plane carry equal 

currents as shown in figure. Is there a region where the magnetic field is zero? 

If so, where is the region? If not, explain why the field is not zero?    3 

 

  I 
   

  I 

 



 

 

9 What is the net magnetic field at point 0 for the current distribution shown 

here? 

 

 

  

 

 
Ans:   (µ0 I / 2r)=(µoi/π r)3 

 

 AMPERE’S CIRCUITAL LAW AND APPLICATIONS 

1 A long straight solid metal wire of radius „R‟ carries a current „I‟, uniformly 

distributed over its circular cross section. Find the magnetic field at a distance 

„r‟ from the axis of the wire (a) inside and (b) outside the wire                                                                                                                                

Ans;   (a) µ0µrIr/2πR
2
              (b) µ02I/ 4πr2         

2 A solenoid is 1m long and 3 cm in mean diameter. It has 5 layers of windings 

of 800 turns each and carries a current of 5 A. Find Magnetic Field Induction 

at the center of the solenoid.             2                                                                                                                 

Ans: 2.5 x 10 
-2

 T, parallel to the axis of the solenoid. 

3 Find the value of magnetic field inside a hollow straight current carrying 

conductor at a distance r from axis of the loop.                  2 

 
Ans  B=0 

  

FORCE BETWEEN TWO PARALLEL CURRENTS, TORQUE ON A 

CURRENT LOOP, MOVING COIL GALVANOMETER 

1  A rectangular loop of size 25 cm x 10 cm carrying a current of 15A is placed 2 

cm away from a long, straight conductor carrying a current of 25 A. What is 



 

 

the direction and magnitude of the net Force acting on the loop?  

 Ans: F =7.8175 x 10
-4 

N 

2 A long straight conductor PQ , carrying a current of 60 A, is fixed horizontally. 

Another long conductor XY is kept parallel to PQ at a distance of 4 mm, in air. 

Conductor XY is free to move and carries a current „I‟ . Calculate the 

magnitude and direction of current „I‟ for which the magnetic repulsion just 

balances the weight of the conductor XY.                                                     2                                                        

Ans: I = 32. 67 A, The current in XY must flow opposite to that in PQ, because 

only then the force will be repulsive. 

3 A circular coil of 200 turns, radius 5 cm carries a current of 2.5 A. It is 

suspended vertically in a uniform horizontal magnetic field of 0.25 T, with the 

plane of the coil making an angle of 60
0
 with the field lines. Calculate the 

magnitude of the torque that must be applied on it to prevent it from turning. 

Ans: 0.49Nm2                                                                         

4 A Galvanometer of resistance 3663 ohm gives full scale deflection for a certain 

current Ig.Calculate the value of the resistance of the shunt which when joined 

to the galvanometer coil will result in 1/34 of the total current passing through 

the galvanometer. Also find the total resistance of the Galvanometer and shunt. 

Ans: 111 ohm, 107.7 A. 

  

MAGNETISM AND MATTER 

 BAR MAGNET 

1 A short bar magnet has magnetic moment of 50 A m
2
. Calculate the magnetic 

field intensity at a distance of 0.2 m from its centre on (1) its axial line (2) its 

equitorial line.                                                                                                                                                                      

Ans: B1 = 1.25 x 10 
-3

 T , B2 = 0.625 x 10 
-3

 T. 

2 Calculate the torque acting on a magnet of length 20 cm and pole strength 2 x 

10 
-5

 Am, placed in the earth‟s magnetic field of flux density 2 x 10 
-5

 T, when 

(a) magnet is parallel to the field (b) magnet is perpendicular to the field.                                                                     

Ans: (a) Zero   (b) 0.8 x 10 
-10

 Nm 

  

MAGNETISM AND GAUSS LAW 

1 What is the significance of  Gauss‟s law in magnetism?                                                                      

Ans: Magnetic  monopoles do not exist.   



 

 

  

THE EARTH’S MAGNETISM 
1 How the value of angle of dip varies on moving from equator to Poles?                                                 

2 A compass needle in a horizontal plane is taken to geographic north / south 

poles. In what direction does the needle align?                                                                                                             

3 The horizontal component of earth‟s magnetic field is 0.2 G and total magnetic 

field is 0.4 G. Find the angle of Dip.                                                                                                                                

Ans: 60. 25
0
 

4 A long straight horizontal table carries a current of 2.5 A in the direction 10
0
 

south of west to 10 
0
 north of east. The ,magnetic meridian of the place 

happens to be 10 
0
 west of the geographic meridian. The earth‟s magnetic field 

at the locations 0.33G and the angle of dip is zero. Ignoring the thickness of 

the cable, locate the line of neutral points.                                                                                                                

Ans: r = 1.5 cm ( BH = B cos δ, BH = µ0 I/ 2πr)                                                                                         

5 The vertical component of earth‟s magnetic field at a place is √3 times the 

horizontal component. What is the value of angle of dip at this place?                                                             

Ans: 60
0 

6 A ship is sailing due west according to mariner‟s compass. If the declination of 

the place is 15
0
east, what is the true direction of the ship?                                                                                           

Ans: 75
0
 west of north.  

  

IMPORTANT TERMS IN MAGNETISM 

1 A magnetising field of 1600 A/m produces a magnetic flux of 2.4 x 10 
-5

 Wb in 

a bar of iron of cross section 0.2 cm
2
. Calculate permeability and susceptibility 

of the bar.  

Ans: Permeability = 7.5 x 10
-4

 T A 
-1

 m, Susceptibility =596.1                                                             

2 The maximum value of permeability of µ-metal is 0.126 Tm/A. Find the 

maximum relative permeability and susceptibility.                                                

Ans: 10
5
 each.                                                                                                                                                                                                              

 

 

 

MAGNETIC PROPERTIES OF MATERIALS 

1 The susceptibility of magnesium at 300K is 1.2 x 10
5
. At what temperature will 

the susceptibility be equal to 1.44 x 10
-5

 .                                                                                                                                                                                             

Ans: 250 K  

2 An iron bar magnet is heated to 1000
0
C and then cooled in a magnetic field 

free space. Will it retain its magnetism?                                                                                                                                  

3 What is the net magnetic moment of an atom of a diamagnetic material?                                      

Ans : Zero 

4 Which materials have negative value of magnetic susceptibility?                                                       



 

 

Ans : Diamagnetic materials. 

5 Why permanent magnets are made of steel while the core of the transformer is 

made of soft iron?                                                                                                                                                                                   

6 An iron rod of volume 10
-4 

m
3
 and relative permeability 1000 is placed inside a 

long solenoid wound with 5 turns/cm. If a current of 0.5A is passed through 

the solenoid , find the magnetic moment of the rod.                                                                                                                                      

7 The susceptibility of a magntic mateial is 0.9853. Identify the type of the 

magnetic material.Draw the modification of the field pattern on keeping a 

piece of this material in a uniform magnetic field.                                                                                                                                                                                                                                                

Ans : paramagnetic 

8 Two similar bars, made from two different materials P and Q are placed one by 

one in a non uniform magnetic field. It is observed that (a) the bar P tends to 

move from the weak to the strong field region. (b) the bar Q tends to move 

from the strong to the weak field region. What is the nature of the magnetic 

materials used for making these two bars?                                                                                                                                                                                                                                                                        
 

VALUE BASED QUESTIONS: 
 

1. Sandeep‟s mother had put lot of clothes for washing in the washing machine, 

but the machine did not start and an indicator was showing that the lid did not 

close. Sandeep seeing his mother disturbed thought that he would close the lid by 

force but realized that the mechanism was different. It was a magnetic system. He 

went to the shop and got a small magnetic door closer and put it on the lid. The 

machine started working. His mother was happy that Sandeep helped her to save 

Rs.500/- also.  

• What was the value developed by Sandeep?  

• What values did his mother impart to Sandeep?  

 

2. Tushar was using a galvanometer in the practical class. Unfortunately it fell 

from his hand and broke. He was upset, some of his friends advised him not to tell 

the teacher but Tushar decided to tell his teacher. Teacher listened to him patiently 

and on knowing that the act was not intentional, but just an accident, did not scold 

him and used the opportunity to show the internal structure of galvanometer to the 

whole class.  

(i) What are the values displayed by Tushar.  

(ii) Explain the principle, Construction and working of moving coil 

galvanometer. 



 

 

 

3. Two girls Pooja and Ritu were very good observers and performed in the 

school function using their cassette player. One day when they were performing, 

tape got stuck up and the music stopped. But Pooja was determined not to let down 

the performance so she sang the song instead of dancing and Ritu completed the 

dance.  

• What were the values displayed by Pooja and Ritu?  

• What kind of Ferro magnetic material is using for coating magnetic tapes used in 

cassette players or building memories stories in modern computers?  

 

4. ELECTROMAGNETIC INDUCTION AND ALTERNATING 

CURRENTS 

GIST 

 The phenomenon of production of induced emf in a conductor when electric 

flux linked with that changes is called electromagnetic induction. 

 Magnetic flux through a surface of area A placed in a uniform magnetic field 

B is defined as ΦB =  ⃗⃗  ⃗ = BA Cosθ where θ is the angle between B and A. 

 Magnetic flux is a scalar quantity and its SI unit is weber (Wb).  

 Faraday‟s laws of induction:  

First Law: When magnetic flux linked with the conductor changes, induced emf 

produces across it. 

Second Law: The magnitude of the induced e.m.f in a circuit is equal to the rate of 

change of magnitude flux linked with that circuit.ε 
   

  
 

 Lenz law:The direction of induced current or the polarity of the induced 

e.m.f is in such a way that it opposes the cause that produces it. (The negative sign 

in Faraday‟s law indicates this fact.)ε  
   

  
. Lenz law obeys the principle of 

energy conservation. 

 The induced current in a closed loop can be produced by changing the (i) 

magnitude of B (ii) area A of the loop (iii) its orientation in magnetic field. 

 The direction of induced current is obtained from Fleming‟s right hand rule. 

 When a metal rod of length l is placed normal to a uniform magnetic field B 

and moved with a velocity v perpendicular to the field, the induced e.m.f is called 

motional e.m.f. It produces across the ends of the rod. ε  = Blv.If „R‟ is the 

resistance of the metal rod, the induced current is given by I=Blv/R, the force 

acting on the conductor in the presence of magnetic field (due to drift of charge) is 

given by F =B
2
l
2
v / R. The power required to move the conductor with a constant 



 

 

speed is given by P= B
2
l
2
v

2
/R. 

 The induced currents produced on the surface of a thick conductor when 

magnetic flux linked with that changes are called eddy currents.  

 The phenomenon of production of induced emf in a coil itself when electric 

current passing through that changes is called self induction. Self Inductance is the 

ratio of the flux linkage to current.   
 

 
. 

 When a current in a coil changes it induces a back e.m.f in the same coil. 

The self induced e.m.f is given by ε    
  

  
where L is the self-inductance of the 

coil. It is a measure of inertia of the coil against the change of current through it. 

Its S.I unit is henry (H). 

 The inductance is said to be one Henry when an emf of one volt induces in a 

coil for unit rate of change of electric current through it. 

 The changing current in a coil can induce an e.m.f in a nearby coil. This 

relation, ε      
   

  
, shows that Mutual inductance of coil 1 with respect to coil 

2 (M12) is due to change of current in coil 2. (M12 =M21). 

 The self-inductance of a long solenoid is given by L = µ0n
2
Al where A is the 

area of cross-section   of the solenoid, l is its length and n is the number of turns 

per unit length. 

 The mutual inductance of two co-axial coils is given by M12 = M21 = µ0 

n1n2Al where n1& n2 are the number of turns per unit length of coils 1 & 2. A is the 

area of cross-section and l is the length of the solenoids. 

 Energy stored in an inductor in the form of magnetic field is 2

max

1

2
BU Li  

and  Magnetic energy density 
0

2

2B

B
U


  

 The electric current whose magnitude changes continuously and direction 

changes periodically is called alternating current (AC). I = Io Sin ωt. 

 The root mean square value of a.c. may be defined as that value of steady 

current which would generate the same amount of heat in a given resistance in a 

given time as is done by the a.c. when passed through the same resistance during 

the same time. Irms = I0/√2 = 0.707i0 . Similarly, vrms = v0/√2 = 0.707v0. 

 The rotating vectors which represent the varying quantities are called 

phasors. The diagram in which the AC voltage and AC currents are represented as 

phasors is called phasor diagram. 

 The opposition offered by resistor is called resistance (R). The non-resistive 

opposition offered by a device is called reactance (X). The combination of 

reactance and resistance is called impedance (Z). 



 

 

 An alternating voltage ε=ε0Sinωt, applied to a resistor R drives a current I = 

I0Sinωt in the resistor, I0 = ε0 /R where ε0& I0 are the peak values of voltage and 

current. (also represented by Vm & Im)     

 For an AC emf ε = εm Sin ωt applied to a resistor, current and voltage are in 

phase. 

 In case of an a.c. circuit having pure inductance current lags behind e.m.f by 

a phase angle 90°. ε = εm Sin ωt and i = im Sin (ωt-π/2). Im = εm/XL; XL = ωL is 

called inductive reactance. 

 In case of an a.c. circuit having pure capacitance, current leads e.m.f by a 

phase angle of 90°. ε = εmSinωt and I= ImSin(ωt+π/2) where Im = εm/XC and XC = 

1/ωC is called capacitive reactance. 

 In case of an a.c. circuit having R, L and C, the total or effective resistance 

of the circuit is called impedance (Z).  

 Z = εm / Im = 2

LC

2 )X-(X +R . tanΦ = c LX X

R


,where θ is the phase difference 

between current and voltage. ε = εmSinωt, I= ImSin(ωt+Φ). 

 

 Average power loss over a complete cycle in an LCR circuit is P = 

εrmsIrmsCosΦ 

 In a purely resistive circuit Φ = 0; P = VRMSIRMS.  

 In a purely inductive circuit Φ = π/2; P = 0.     

 In a purely capacitive circuit Φ = π/2; P = 0. 

 The electric current in an AC circuit is said to be wattless current when 

average power dissipated or consumed is zero. 

 In an LCR circuit, the circuit admits maximum current if XC = XL, so that Z 

= R and resonant frequency    
 

√  
      

 

  √  
. 

 The device which converts mechanical energy in to AC electrical energy by 

virtue of electromagnetic induction is called AC Generator. 

 Rotation of rectangular coil in a magnetic field causes change in flux (Φ = 

NBACosωt). Change in flux induces e.m.f in the coil which is given by ε= -dΦ/dt 



 

 

= NBAωSinωt. ε = ε0Sinωt. Current induced in the coil I = ε/R = ε0Sinωt/R = 

I0Sinωt 

 The device which converts an AC voltage of one value to another is called 

Transformer. For an ideal transformer, 
ps s

p p s

iE N
K

E N i
   .  

 In an ideal transformer, εPIP = εSIS.  i.e 

 If NS>NP; εS>εP& IS<IP – step up.         If NP>NS; εP>εS & IP<IS – step down. 

 Losses in transformer: Copper losses; Iron losses, Flux losses; Hysteresis 

losses; Humming losses. 

 When a charged capacitor is allowed to discharge through an inductor, 

electrical oscillations of constant amplitude and frequency are produced, which is 

called LC oscillations. The charge on capacitor q satisfies the equation of SHM 

 
2

2

1
0

d q
q

LCdt
  . 
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EMI  and application 



 

 

 

 



 

 

QUESTIONS 

 

 
MAGNETIC FLUX, INDUCED E.M.F.  

1 Two concentric circular coils are perpendicular to each other. Coil I 

carries a current i. If this current is changed, will this induce a current in 

the coil II?    

 

 

 

 

 

   

 

[No- Field due to one coil is parallel to the plane of the second coil. So                                                                                                    

flux does not change.]  

1 

2  A closed loop of wire is being moved with constant velocity without 

changing its orientation inside a uniform magnetic field. Will this induce 

a current in the loop? 

 [Ans: No there is no change in ΦB]   

1 

3 A cylindrical bar magnet is kept along the axis of a circular coil and near 

it as shown in the fig. Will there be any induced current at the terminals 

of the coil when the magnet is rotated a) about its own axis b) about an 

axis perpendicular to the length of the magnet? 

 

 

NS NS 

 

  

 

                Fig (i)                                                      Fig(ii) 

 

Ans Fig. (i) No e.m.f will be induced, as these is no change in flux. 

Fig (ii) Yes, Φ changes continuously. So e.m.f is induced in the coil.                                                                                                    

1 

4  A conducting wire is kept along the N→S direction and is allowed to 1 

II 

I 



 

 

fall freely. Will an e.m.f be induced in the wire? 

(Yes) 

5 A conducting wire is kept along the E→W direction and is allowed to 

fall freely. Will an e.m.f be induced in the wire? 

(Yes)                 

1 

6 A vertical magnetic pole falls down through the plane of magnetic 

meridian. Will any e.m.f be induced between its ends?  

Ans: No, because the pole intercepts neither Bv or BH 

1 

7 A wheel with a certain number of spokes is rotated in a plane normal to 

earth‟s magnetic field so that an emf is induced between the axle and rim 

of the wheel, keeping all other things same,   number of spokes is 

changed. How is the e.m.f affected?    

 (Hint: Number of spokes does not affect the net emf) 

1 

8 What are eddy currents? 1 

9 Explain any two applications of eddy current. 2 

10 The magnetic flux linked with a coil passing perpendicular to the plane 

of the coil changes with   time Φ = 4t
2 
+ 2t + 3, where “t” is the time in 

seconds.   What is magnitude of e.m.f induced at t = 1 second?                                                                 

Ans: (e = dΦ/dt =  24 2 3
d

t t
dt

  ,e = 8t +2     If    t = 1s      e= 10V) 

3 

11  A wheel fitted with spokes of radius „r‟ is rotating at a frequency of n 

revolutions   per second in a plane perpendicular to magnetic field B 

Tesla. What is the e.m.f induced between the axle and rim of the wheel 

[2] 

Φ = BA 

e = d(BA)/dt= B dA/dt, dA/dt= Πr
2
x n 

e = B. Πr
2
n 

3 

12  Two coils P and S are arranged as shown in the figure.    

 (i) What will be the direction of induced current in S when the switch is 

closed? 

(ii) What will be the direction of induced current in S when the switch is 

opened?       

 

2 

S 

P 



 

 

Ans: (i) anticlockwise   (ii) clockwise 

13  A conducting circular loop is placed in a uniform magnetic field B = 

0.020T with its plane perpendicular to the field. Somehow, the radius of 

the loop starts shrinking at a constant rate of 1mm/s. Find the induced 

current in the loop at an instant when the radius is 2cm.                             

Ans. (Ф= Πr
2
B    d Ф/dt = 2ΠrB dr/dt               e= 25μV 

2 

14  A 12V battery is connected to a 6Ω; 10 H coil through a switch drives a 

constant current in the circuit. The switch is suddenly opened. Assuming 

that it took 1ms to open the switch calculate the average e.m.f induced 

across the coil.                                                                        

Ans. (I initial=2A    I final= 0      =-Ldi/dt  =   20000V)    

2 

15 A coil of mean area 500 cm
2
 having 1000 turns is held perpendicular to a 

uniform magnetic field of 0.4 G. The coil is turned through 180 
o 

  in 

1/10 seconds. Calculate the average induced e.m.f.                                                                  

Ans. (0.04 V)         

2 

16  A conducting rod of length l with one end pivoted is rotated with a 

uniform angular speed ω in a Vertical plane normal to uniform magnetic 

field B. Deduce an expression for e.m.f induced in this rod.    

2 

17  Two identical co-axial coils carry equal currents. What will happen to 

the current in each loop if the loops approach each other?  (2) 

 

Ans. (Acc to Lenz‟s law current in each coil will decrease) 

2 

18  Obtain the direction of induced current and e.m.f when the conductor 

AB is moved at right angles to a stationary magnetic field (i) in the 

upward direction (ii) in the downward direction.  (i)  B to A    (ii)  A to 

B) 

2 



 

 

 
 

19  A fan blade of length 0.5 m rotates perpendicular to a magnetic field of 

5x10 
-5 

T. If the e.m.f   induced between the centre and the end of the 

blade is 10 
-2 

V .Find the rate of rotation.           

  Ans. (e=B dA/dt ; dt= 1/n ; n=254.7 rev/s) 

3 

20 The figure  shows a square loop having 100 turns an area of 2.5x10 
-3  

m
2 
 

and a resistance of 100Ώ . The  magnetic field has a magnitude of B= 0.4 

T. Find the work done in pulling the loop out of the field  slowly and 

uniformly in 1 second.                    

              P           Q                              R 

*    *   *   *   *   *   *                       

              *   *   *    *    *    *                

*   *  *     *   *    *  * 

Also draw graph showing the variation of power delivered when the loop 

is moved from P to Q to R.     (1x 10
-6

J) 

3 

21 Two coils have a mutual inductance of 0.005H. The current changes in 

the first coil according to the equation I= I0 Sin ωt where   I0 =10A and 

ω=100∏ rad/s. Calculate the maximum value of e.m.f in the second coil.                                                                                             

(5 π volts) 

3 

22 

 

 

 

 

 

 

 

 

A long rectangular conducting loop of width L mass  m and resistance R 

is placed partly above and partly below the dotted line with the lower 

edge parallel to it. With what velocity it should continue to fall without 

any acceleration?  

 

*  *  *  *  *  *  *  *  *                                                                              

     

*  *  *  * *  *  *  *  * 

-*--*--*----------*---*----   
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24 

(mg = B
2
l
2
v/r ;  v=mgr/ B

2
l
2
 ) 

A loop of wire is placed in a magnetic field   B =0.2i .Find the flux 

through the loop if area vector is A = (3i + 6j+2k)m
2
. 

 Ans:0.6wb 

A conducting loop is held above a current carrying wire PQ as shown in 

fig. What will be the direction of the induced current in the loop if the 

current in the wire PQ is constantly increased? 

Ans:clockwise 

 

 

 

                                                                              P Q 

                                                                              

 

3 
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 INDUCTANCE  

1 Two conducting circular loops of radii R1 and R2 are placed in the same 

plane with their centres coinciding. Find the mutual inductance between 

them assuming R2<< R1. 

 (M=µ0 πR2
2  

/2R1)                

2 

2  Prove that the total inductance of two coils connected in parallel is 

1 2

1 1 1

TL L L
   

2 

3 Two circular loops are placed with their centres at fixed distance apart. 

How would you orient the loops to have (i) maximum   (ii) minimum 

Mutual inductance?    

2 

4  A coil of wire of certain radius has 600 turns and inductance of 108mH. 

What will be the inductance of another similar coil with 500 turns?                                                            

(75mH) 

2 

5 Obtain the mutual inductance of a pair of coaxial circular coils kept 

separated by a distance as shown in fig:- 

 

2 

R 
r 



 

 

  

ALTERNATING CURRENT - RMS CURRENT AND 

VOLTAGE 

 

1 Find the RMS value of A.C shown in the figure. 

  

 

 

1 

2 The instantaneous value of e.m.f is given by ε= 300sin 314t. What is the 

peak value and rms value of emf? 

Ans:-  0=300 units  rms=212.1 units                     

1 

3 Why a 220 V AC is considered to be more dangerous than 220 V DC? 

Ans: peak value of AC is more than rms value which is equal to 311V. 

1 

4 An AC current flows through a circuit consisting of different elements 

connected in series.  

(i) Is the applied instantaneous voltages equal to the algebraic sum 

of instantaneous voltages across the series elements of the circuit?   

(ii) Is it true for rms voltages?    

 Ans: (i) yes (ii) no       

1 

5 A capacitor blocks DC. Why?        

Ans: XC=1/(2πfC ),  for D.C  f=0, therefore Xc=∞ 

1 

6 What is the phase relationship between e.m.f across L and C in a series 

LCR circuit connected to an A.C source?       

Ans:-The phase difference between VL and VC=180
0           

 

1 

7 Two alternating currents are given by I1=I0Sinωt and I2= I0Sin(ωt+π/3).  

Will the rms valueofI1 & I2be equal or different?      

Ans: The rms value will be equal.                    

1 

8 An alternating current is given by i=i1Cosωt+i2Sinωt. Find the rms 2 



 

 

Z 

current in the circuit.  (2) 

Ans:√
(  

    
 )

 
 

9 An alternating current having a peak value of 14A is used to heat a 

metal wire. What is the value of steady current which can produce the 

same heating effect as produced by AC? Why?   Ans: irms=10A  

2 

10 If a constant current of 2.8A exists in a resistor, what is the rms value of 

current? Why?  (2) 

Ans: 2.8A          

2 

11 Sketch a graph showing the variation of impedance of LCR circuit with 

the frequency of applied voltage.    

 

         

  

 

1 

12 If resistance R in circuit „a‟ 

be decreased, what will be 

the direction of induced 

current in the circuit „b‟. 

  

2 

Ans: Clockwise 

 AC CIRCUITS  

1 What is meant by wattless current?   1 

2 Define: Q factor in LCR series circuit 1 

3 Why is choke coil preferred over resistor to reduce a.c? 1 

4 How do R, XL and XC get affected when the frequency of applied AC is 

doubled?    

Ans:    a) R remains unaffected 

            b) XL=2πfL, so doubled 

            c) XC=1/2πfC, so halved          

3 

5 For circuits for transporting electric power, a low power factor implies 

large power loss in transmission line. Why?      (2) 

2 

ω ωr 



 

 

  Ans:  rms

rms

P
i

V Cos
  

6 In an AC circuit there is no power consumption in an ideal inductor. 

Why?    

Ans:  P= Vrms Irms Cos π/2 =0  

2 

7 An LCR series circuit is connected to an AC source. Which of its 

components dissipates power?  

L or C or R? Justify your answer.       

Ans: Resistance, Power in L and C = 0                      

2 

8 An electric lamp connected in series with a capacitor and an AC source is 

glowing with certain brightness. How does the brightness of the lamp 

change on reducing the capacitance? 

Ans: Brightness decreases. (As C decreases, XC increases. Hence Z 

increases and I decreases.) 

2 

9 The power factor of an AC circuit is lagging by a factor 0.5.  What does it 

mean?   (2) 

Ans: CosФ=0.5, ie, Ф =60
0
.  This implies that the current lags behind 

applied voltage by a phase angle of 60
0 

2 

10  The peak value of an AC is 5A and its frequency is 60Hz. Find its rms 

value. How long will the current take to reach the peak value starting 

from zero? 

Ans: Irms= 3.5A .  Time period T=(1/60)s . The current takes one fourth of 

the time period to reach the peak value starting from zero.    t =T/4 

=(1/240)s. 

2 

11 The voltage and current in a series AC circuit are given by V= V0 Cosωt  

&   I= I0 Sinωt. What is the power dissipated in the circuit?   

Ans:- I=I0Sinωt  &  V=V0Sin(ωt+π/2),  since V leads current by a phase 

angle  π/2, it is an inductive circuit .  So, P=0      

2 

12 When an AC source is connected to a capacitor with a dielectric slab 

between its plates, will the rms current increase or decrease or remain 

constant?       

Ans: The capacitance increases, decreasing the reactance Xc . Therefore 

the rms current increases.       

2 

13 Can peak voltage across an inductor be greater than the peak voltage 

supplied to an LCR?   

Ans: Yes, at the time of break of a circuit, a large back e.m.f is set up 

across the circuit.    

2 

14 Write any two differences between impedance and reactance.   2 

15 A 100 Ω resistor is connected to 220V, 50 cycles per seconds. What is (i) 2 



 

 

peak potential difference (ii) average potential difference and (iii) rms 

current?  

Ans.  o=311.08V,    m =197.9V,  Iv= 2.2 A 

16 Define and derive the root mean square value of a.c voltage  3 

 RESONANCE  in  LCR Circuits  

1 An inductor of inductance 100mH is connected in series with a 

resistance, a variable capacitance and an AC source of frequency 2 kHz. 

What should be the value of the capacitance so that maximum current 

may be drawn into the circuit?         

Ans: 1/ωC=ωL ;  C=1/ω
2
L=63nF.                                                                                  

2 

2 In the circuit shown below R represents an electric bulb. If the frequency 

of the supply is doubled, how the values of C and L should be changed so 

that the glow in the bulb remains unchanged?  

 

 
Hint:        XL=2πfL                   XC=1/2πfC 

2 

3 Draw phasor diagram for an LCR circuit for the cases (i) the voltage 

across the capacitor is greater than that across the inductor (ii) voltage 

across inductor is greater than that across the capacitor. 

2 

4 Does current in AC circuit lag, lead or remain in phase with voltage of 

frequency υ applied to a series LCR circuit when (i) υ = υ r 

(ii) υ< υ r   (iii) υ > υ r, where υ r resonant frequency? 

1 

5 11kw of electric power can be transmitted to a distant station at (i) 220V 

and (ii) 22kV.  Which of the two modes of transmission should be 

preferred and why?    

2 

6 In an AC circuit V and I are given by V=100Sin100t volts and I= 100 

Sin(100t+π/3)mA respectively. What is the power dissipated in the 

circuit?         

Ans: V0=100V        I0=100A        Ф= π/3   P=Vrms Irms Cos Ф=2500W                    

2 

7 The potential across a generator is 125V when it is suppling10A. When it 

supplies 30A, the potential is 120V. What is the resistance of the 

armature and induced e.m.f?        

Ans: E=127.5V                                                                                                                

2 

8 In an LCR circuit the potential difference between terminals of 3 



 

 

inductance 60V, between terminals of capacitor 40V and between the 

terminals of resistor is 40V. Find the supply voltage.   (3) 

Ans:  In series LCR circuit voltage across capacitor and inductor are in 

opposite phase, so net voltage across the combination of L and C 

becomes 60-30=30V.  Total voltage across R and L = 50V                                                       

9 The natural frequency of an LC circuit is 1,25,000 Hz. Then the capacitor 

C is replaced by another capacitor with a dielectric medium k, which 

decreases the frequency by 25 KHz. What is the value of k?          

Ans: υ1=1/2π√LC     υ2=1/2π√kLC     k=( υ1/ υ 2)
2
=(1.25)

2
=1.56. 

3 

10 Obtain the resonant frequency and Q factor of a series LCR circuit with   

L= 3H,   C= 27µF and     R= 7.4 Ώ.  Write two different ways to improve 

quality factor of a series LCR circuit     

Ans: Q=45,ω0=111rad/s                                             

3 

11 An A.C source of voltage V= Vm Sinωt is connected one-by-one to three 

circuit elements    

X, Y and Z. It is observed that the current flowing in them                                                                       

i. is in phase with applied voltage for X 

ii. Lags applied voltage in phase by π /2 for elements Y. 

iii. Leads the applied voltage in phase by π /2 for element Z. 

     Identify the three circuit elements.       

5 

 TRANSFORMER 

 

 

1 Why is the core of a transformer laminated?                              1 

2 Why can‟t a transformer be used to step up dc voltages?                1 

3 The graph below shows the variation of I with t. If it is given to the 

primary of a transformer, what is the nature of induced e.m.f in the 

secondary?        

 

(Hint: emf has constant positive value in the first part and a constant 

negative value in the second part) 

The turn ratio of a transformer is 10. What is the e.m.f in the secondary if 

3 

I 

t 



 

 

2V is supplied to primary?        

A transformer has an efficiency of 80% It works at 4kW and 100V. If the 

secondary voltage is240V find the primary current.                        

Ans: (40 A )                         

4 When a voltage of 120V is given to the primary of a transformer the 

current in the primary is 1.85mA. Find the voltage across the secondary 

when it gives a current of 150mA. The efficiency of the transformer is 

95%                                       

Ans: (1406V) 

3 

 GENERATOR  

1 If the speed of rotation of armature is increased twice how would it affect 

the (a) maximum e.m.f produced (b) frequency of the e.m.f?                             

      (e=NBAω ;f=ω/2Π) 

1 

2 A coil of area 0.2m
2 

and 100 turns rotating at 50 revolutions per second 

with the axis perpendicular to the field. If the maximum e.m.f is 7kV 

determine the magnitude of magnetic field.         

  (1.1 Tesla)      

2 

3 An ac generator consists of a coil of 50 turns and an area of 2.5m
2
 rotating 

at an angular speed of 60 rad/s in a uniform magnetic field of B= 0.3T 

between two fixed pole pieces. The resistance of the circuit including that 

of the coil is 500Ώ      

(i) What is the maximum current drawn from the generator?         

(ii)What is the flux through the coil when current is zero?    

(iii)What is the flux when current is maximum?            

(4.5A, 375Wb, zero)      

        

3 

VALUE BASED QUESTIONS 

1. Lakshmi, Ritu and Kajal lived in a resettlement colony where they observed 

most houses stole power from transmission lines using hooks. They had learnt in 

school about fire caused due to electric short circuit. They decided to make people 

aware of the risks involved and also the importance of paying their electricity bills. 

They got all their friends and responsible elders together and with the help of the 

electricity board, succeeded in changing the situation.  

• What values did Lakshmi, Ritu and Kajal have?  

• A low voltage supply from which one needs high currents must have a very low 

internal resistance, why?  

• A high tension supply of say 6 KV must have a very large internal resistance. 

Why?  

 



 

 

2. Rahul and Rohit bought an electric iron. They had a 2 pin plug. Rahul was 

keen to start using the new iron with the 2 pin plug. However, Rohit insisted that 

they buy a 3 pin plug before using it. Rahul got angry. Rohit patiently explained 

the importance of using a 3 pin plug and the earthing wire. He said that if the 

metallic body of the iron came in contact with the live wire at 220 volts, they 

would get an electric shock. If earthed, the current would go to the earth and the 

potential of the metallic body would not rise. The iron would then be safe to use. 

Hearing Rohit, Rahul calmed down and agreed.  

• What values did Rahul and Rohit have?  

• Which has greater resistance – 1 K watt electric heater or 100 watt electric bulb, 

both marked 220 volts?  

 

3. Sachin had gone to meet his grandfather who was staying in a village. In the 

evening, they were both watching TV, when suddenly the lights went off. 

Grandfather told Sachin that the fuse must have blown up as all their neighbors had 

electricity. Luckily Sachin knew how to change a fuse. His grandfather was happy 

and told him that if he had been alone, he would have had to spend the night in the 

dark without a fan. Sachin felt and made up his mind to replace the fuse with a 

circuit breaker which uses a solenoid with a core so that his grandfather would not 

have any problems in future.  

• What values did Sachin have?  

• The main power supply of a house is through a 5 ampere fuse. How many 100 

watt bulbs can be used in the house simultaneously at 220 volts?  

 

4.  Raman switched on the radio set to listen to his favourite music. But he 

found the reception was not clear. Apart from that, there was overlapping of 

signals. He had to adjust the tuner in the set to hear crisp and clear music. 

a. What are the components of the tuner in the radio set? Which component 

is changed to adjust the tuner? 

b. Why is the tuner adjusted? 

c. What value can be associated with the phenomenon involved in the 

adjustment of the tuner? 

 

5.  When Arunima walked through a metal detector installed at a temple, she 

heard a beep. When she went back home, she asked her father about the metal 

detector and its working. Her father explained the working of metal detector in 

detail and also the necessity of installing such detectors in places where people 

visit in huge numbers. 

a. What are the basic components of a detector? 

b. What is the phenomenon involved? 



 

 

c. Name the social value associated with the phenomenon? 

 

6. Charu‟s father got her a new scooter. She was very happy to drive the 

scooter. One day she observed that there is a speedometer in the scooter, which 

gives the instantaneous speed of the scooter. Charu   asked her father as to how the 

speedometer able to measure the speed. Her father knew nothing about the 

mechanism of measurement of speed. He went to the scooter agency to understand 

the same. The manager of scooter agency called a scooter mechanic who explained 

the working of speedometer. Charu‟s father explained came home and explained 

everything to her. Charu thanked her father for taking interest in her curiosity 

a)What according to you, are the values displayed by Charu‟s father? 

b)Explain the working of speedometer. 

 

7. A school proposed to organize a science exhibition. Teacher assigned a 

project to Ravita to demonstrate the induced e,m.f due to change in magnetic flux.  

Ravita told her friend savita that she would be unable to complete the project as her 

mother is not feeling well. Savita told Ravita that she would help her to complete 

the project .Ravita completed her project of flying disc with the help of  Savita 

.The magnitude flux in the experimental setup changes from  

6x 10
-3 

wb to 3x10
-2

wb in 0.01s.Now answer the following question:  

i)what values are displayed  by Savita?  

Ii)What is the induced e.m.f in the disc? 

 

ELECTRO MAGNETIC WAVES 

GIST 

 Conduction current and displacement current together have the property of 

continuity.Conduction current & displacement current are precisely the same. 

 Conduction current arises due to flow of electrons in the conductor.  

Displacement current arises due to electric flux changing with time. 

 Displacement current:      ∫
   

  
 

 

 Maxwell‟s equations: 

Gauss‟s Law in Electrostatics: ∮  ⃗⃗   ⃗⃗⃗⃗⃗=
 

  
 

Gauss‟s Law in Magnetism: ∮  ⃗⃗   ⃗⃗⃗⃗⃗=0   

Faraday‟s -Lenz law of electromagnetic induction: ∮  ⃗⃗    ⃗⃗⃗⃗ =  
 

  
∮  ⃗⃗    ⃗⃗⃗⃗⃗ 

Ampere‟s – Maxwell law: ∮  ⃗⃗    ⃗⃗⃗⃗  =0 I + 0 0

   

  
 

 



 

 

 Electromagnetic Wave:-The variation of electric and magnetic fields, 

perpendicular to each other, producing electromagnetic disturbance in space at 

right angles to each other, which have properties of waves and propagate through 

free space without any materialistic medium is called electromagnetic wave. 

 

 Properties of electromagnetic waves: 

E M Waves are transverse in nature. 

They are produced by oscillating or accelerating charged particles. 

They do not require any medium for their propagation. 

They obey principle of superposition. 

They show polarization effect. 

Electric field is only responsible for optical effects of EM waves. 

The amplitude of electric & magnetic fields are related by 
 

 
   

In free space they travel with the speed    
 

√    
. 

The energy of E M Wave is equally divided between electric and magnetic 

field vectors. 

EM waves also carry energy, momentum and information. 

 

 Electromagnetic Spectrum: The orderly arrangement of electro 

magnetic radiation according to its frequency or wavelength is called 

electromagnetic spectrum. 

 

ELECTRO MAGNETIC SPECTRUM, ITS PRODUCTION, DETECTION 

AND USES IN GENERAL 

Type 

Wave length 

Range 

Frequency 

Range 

Production Detection Uses 

Radio 

 

 

 

>0.1m 

10
9
 to 10

5
Hz 

 

 

Rapid acceleration / 

deceleration of 

electrons in aerials 

Receiver‟s 

aerials 

 

 

 

Radio, TV 

Communication 

 

 

 

Micro-

wave 

 

0.1mm 

10
11

 to10
9
 Hz 

 

 

Klystron valve or 

magnetron valve 

 

Point contact 

diodes 

 

 

Radar, TV communication 



 

 

 

Infrared 

 

 

 

1mm to 

700nm 

10
11

 to10
14

 Hz 

 

Vibration of atom 

or molecules 

Thermopiles, 

Bolometer 

Infrared 

Photographic 

Film 

Green House effect, 

looking through haze, fog 

and mist, Ariel mapping. 

 

 

Light 

 

700nm to 

400nm 

8x10
14

 Hz 

 

 

Electron in an atom 

during transition 

 

Eye, Photocell, 

Photographic 

Film 

 

Photography, 

Illuminations, Emit & 

reflect by the objects. 

 

 

Ultra- 

violet 

 

 

 

 

400nm to 1nm 

5x10
14

 to 

8x10
14 

 

 

 

Inner Shell electron 

in atom moving 

from one energy 

level to a lower 

energy level 

 

Photocell & 

photographic 

film 

 

 

 

Preservation of food 

items, Detection of 

invisible writing, finger 

print in forensic 

laboratory. Determination 

of Structure of molecules 

& atoms. 

 

 

X-rays 

1nm to 10
-3

nm 

10
16

 to 10
21

 

Hz 

X-ray tube or inner 

shell Electrons 

 

Photographic 

film, Geiger 

tube, ionization 

chamber. 

Study of crystal structure 

& atom, fracture of bones. 

 

 

 

Gamma 

ray 

<10
-3

nm 

10
18

 to 10
22

 

Hz 

Radioactive decay 

of the nucleus 

 

Photographic 

film, Geiger 

tube, ionization 

chamber 

Nuclear reaction & 

structure of atoms & 

Nuclei. 

To destroy cancer cells. 
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Electromagnetic Waves 



 

 

 

QUESTIONS

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

VALUE BASED QUESTIONS 

 

1. A fluorescent tube seller boasts of the quality of his fittings. He offers 

cheaper fittings with beautiful choke fitted on it. The customer installs it and finds 

the tube working fine but giving strong humming sound . He and his wife found 

the hum to be tolerable but their young children said that it is too high to be 

tolerated. What do you think about the cause of hum? Comment on the character of 

the seller. 

2.  Clinical microscopes are used to diagnose diseases based on blood and 

urine samples. Mr. Bajaj does not believe in such tests. He prefers to go to doctors 

who diagnose on the basis of pulse check only.  He fell ill and his temperature 

persisted for more than a month. Anurag a student of class twelfth resides  near Mr. 

Bajaj house, convinced Mr. Bajaj and got his examination conducted. How X ray 

are produced? What are the values exhibited by  Anurag? 

3.  Sushma‟s mother suffers from cancer of third stage. She has been advised a 

therapy in which cancerous growth will be burnt by atomic radiations. She is told 

that her beautiful hair will fall in  this therapy and she is liable to become bald. 

Sushma‟s mother refuses the therapy which is otherwise must for her. Sushma 

talked to her mother explaining the need of the therapy and could convince her. 

What are the values exhibited by Sushma? Which electromagnetic radiation is used 

in cancer treatment? 

 

 

 

 

 

 

 

 



 

 

6. OPTICS 

RAY OPTICS 

GIST 

 Laws of reflection:  

1. The incident ray, normal and reflected ray all lie in the same plane. 

2. The angle of incidence is always equal to angle of reflection. 

 New Cartesian sign convention for spherical mirrors: 

1. All the distance measurements are done from pole of the mirror and height 

measurements are from the principal axis. 

2. The distances measured in the direction of incident ray are positive and in 

opposite direction of incident ray are negative. 

3. The heights measured upwards from principal axis are positive and downwards 

negative. 

 The relation between focal length and radius of curvature of spherical mirror 

is f = R/2 

 Mirror formula 
fuv

111
 ,  where u is the object distance, v is the image 

distance and  f is the focal length. 

 Linear magnification is ratio of the size of the image to the size of the 

object.Magnification 
uf

f

f

vf

u

v
m





  . If m >1 then the image is magnified. 

If m<1 then the image is diminished. If m=1 then the image is of the same size of 

the object. If m is positive then the image is virtual and erect. If m is negative then 

the image is real and inverted. 

 The phenomenon of bending of light at the interface of two media when it 

enters from one medium to another is called refraction of light. 

 Laws of Refraction: 

1. The incident ray, normal and refracted ray all lie in the same plane. 

2. The ratio of sine of angle of incidence and sine of angle of refraction is constant 

for a given pair of media.  

 Snell‟s law of refraction:  The ratio of sine of angle of incidence and sine of 

angle of refraction is the refractive index of refracting medium with respect to the 

incident medium. 2

1sin

nSini

r n
  

 The ratio of speed of light in free space to that in medium is called absolute 

refractive index of that medium. 
c

n
v

  

 If the absolute refractive index medium 1 is greater than that of medium 2 

then medium 1 is said to be optically denser medium and medium 2 is said to be 



 

 

optically rarer medium.  

 The ratio of absolute refractive index of one medium to that of another is 

called relative refractive index of both the media. 

 Principle of reversibility: The relative refractive index of medium 2 w.r.t. 

medium 1 is reciprocal to the relative refractive index of medium 1 w.r.t. medium 

2. 

 An object under water ( any medium ) appears to be raised due to refraction 

when observed inclined 
Re  

 

al depth
n

apparent depth
 and Shift in the position (apparent) of object is   X = t { 1 – 1/n) 

where t is the actual depth of the medium. 

 The Phenomenon of reflection of light completely in to the denser medium 

without refraction in to rarer medium is called Total Internal Reflection. 

 Conditions for TIR:  

1. The light must propagate from optically denser medium to optically rarer 

medium. 

2. The angle of incidence in the denser medium must be greater than critical angle 

of incidence for the given pair of media. 

 When a ray of light travels from denser to rarer medium and if the angle of 

incidence is greater than critical angle, the ray of light is reflected back to the 

denser medium. This phenomenon is called Total internal reflection. 
D

R

n

n
SinC   

 Applications: Brilliance of diamond, totally reflecting prisms, Mirage, 

Looming, Optical Fibre. 

 Refraction through spherical surfaces:  When light falls on a convex 

refracting surface, it bends and the relation between U, V and R is given by   

2 1 2 1n n n n

V u R


  .  



 

 

 Lens maker‟s formula or thin lens formula is given by 2 1

1 1 2

1 1 1n n

f n R R

  
   
  

. 

  For Convex Lens R1 +ve ;R2 –ve    Concave lens R1-ve; R2 +ve.  

 When two lenses are kept in contact the equivalent focal length is given by

 

 
21

21

PP& 
111

P
ffF

  

 Combination of lenses help to  

1)Increase the magnification of the image 

2) Increase the sharpness of the final image by reducing the defects of images 

formed by a singe lens. 

3) Make the image erect  w.r.t  the object 

4) Increase the field of view 

 The lens formula is given by 
fuv

111
 . 

 When light passes through a 

glass prism it undergoes refraction. 

The expression for refractive 



 

 

index is  
2

2

mA D
Sin

n
A

Sin

 
 
 
 
 
 

. As the angle of incidence increases, the angle of 

deviation decreases, reaches a minimum value and then increases. This minimum 

value is called angle of minimum deviation “Dm”. 

 The phenomenon of splitting up of polychromatic light in to its constituent 

colours is called Dispersion of light. 

 Cause of dispersion: According to Cauchy‟s formula, the refractive index 

(n) of a material depends upon wavelength (λ) and is given by: 

 µ =a + b/λ
2
 + c/λ

4
, where a, b, c are constants. 

 Scattering of light takes place when size of the particle is very small when 

compared to the wavelength of light. Intensity of scattered light is 
4

1
I


 

 The following properties or phenomena can be explained by scattering.               

(i) 1. Sky is blue. 

(ii) 2. Sun is reddish at the time of sunrise and sunset 

(iii) 3. Infra-red photography used in foggy days. 

(iv) 4. Orange colour of black Box 

(v) 5. Yellow light used in vehicles on foggy days. 

6. Red light used in signals. 

 

COMPOUND MICROSCOPE 

 

 

 

 



 

 

 
 

 
 

 
 

 
Astronomical Telescope: (Image formed at infinity –

Normal Adjustment)

I

Image at 

infinity

•
Fe

α
α

Fo

Objective

Eyepiece

fo fe

Po Pe

Eye

β

fo + fe = L

Focal length of the objective is much greater than that of the eyepiece.

Aperture of the objective is also large to allow more light to pass through it.

 

Angular magnification or Magnifying power of a telescope in normal 

adjustment 

 

 
 



 

 

Newtonian Telescope: (Reflecting Type)

Concave Mirror

Plane Mirror

Eyepiece

Eye

Light 

from star

M =
fo

fe

Magnifying Power:

 
Cassegrain telescope refer from NCERT / refer Page no 83 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



 

 

WAVE OPTICS 

 
 

 

 

 

 



 

 

 

 
INTERFERENCEOF WAVES 

 
Path difference=yd/D--------------(1)  

Condition for constructive interference ,  path difference =nλ 

Yd/D=nλ               y=nλD/d------------------(2) 

Y1=λD/d              y2=2λD/d                 Fringe width β= y2_y1 

                β=λD/d 

Condition for destructive interference,path difference=(2n-1)λ/2 

 Yd/D =(2n-1)λ/2        y1=λD/2d                    y2=3 λD/2d                     

Fringe width β= y2_y1β=λD/d 

 

 



 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

DIFFRACTION OF LIGHT AT A SINGLE SLIT ; 

Width of Central Maximum:

O

0  

1   

2  

3  

4  

5  

6  

7  

8  

9 

10 

11 

12

P1

N

A

B λ

θ1

θ1

θ1

λ/2

•
•
•
•
•
•
•
•
•
•
•
•
•

•

•

Slit

Screen

Plane 

Wavefront

Bright

Dark

D

d
y1

y1 = D λ / d

Since the Central Maximum is 

spread on either side of O, the 

width is

β0 = 2D λ / d

 
 

For n
th

 secondary minimum, path difference      dsin ϴn=nλ     

           sin ϴn=nλ/d                                      ϴn=nλ/d                                       

For n
th

 secondary maximum path difference dsin ϴn=(2n-1)λ/2         

 sin ϴn=(2n-1)λ/2d        ϴn=(2n-1)λ/2d 

 

 

 

 

POLARISATION OF LIGHT WAVES : 

Malus’ Law: 

When a beam of plane polarised light is incident on an analyser, the intensity I 

of light transmitted from the analyser varies directly as the square of the 

cosine of the angle θ between the planes of transmission of analyser and 

polariser. 

 



 

 

 
Polarisation by Reflection and Brewster’s Law: 

 

 

 

 

 

 

 

 

 

 

 

 

Resolving power of microscope 

Resolving power of microscope is the ability of the microscope to show as separate 

images of two point objects lying close to each other. 

Resolving power=2nsinϴ/λ 

nsinϴ is called numerical aperture of the microscope.                                   

Resolving power of telescope 

Resolving power of telescope is its ability to show distinctly the images of 

two distant objects lying close by. 

Resolving power =D/1.22λ              D is the diameter of the objective 

(2) 



 

 

 

 

 

 

 



 

 

 QUESTIONS 
1. One half of the reflecting surface of a concave mirror is   coated with 

black paint. How will the image be affected?                                                          

Brightness decreases   

 

2 Why a concave mirror is preferred   for shaving?       

Enlarged  VIRTUAL                                                      

 

3 Mirrors in search lights are parabolic and not spherical. Why?                                           

 Produce intense parallel beam) eliminating spherical aberration 

 

4 Using the mirror formula show that a virtual image is obtained when an 

object is placed in between the principal focus and pole of the concave 

mirror.                                 
1 1 1 1 1

  u<f   is  +vev
v u f u f
     ) 

 

5 Using the mirror formula show that for a concave mirror, when the object 

is placed at the centre of curvature, the image is formed at the centre of 

curvature.                                                      

 

6 Find the position of an object, which when placed in front of a concave 

mirror of focal length 20cm, produces a virtual image which is twice the 

size of the object.                            

Ans. 10cm  

 

7 Plot a graph between 1/u and 1/v for a concave mirror. What does the 

slope of the graph yield? 

Ans. Straight line, slope =u/v=1/m  

 

 

8 
REFRACTION AND LENSES 

Which of the following properties of light: Velocity, wavelength and 

frequency, changes during the phenomenon (i) reflection (ii) refraction                                  

   

Ans. (i) No change (ii) velocity, wavelength change) 

 

9 A convex lens is combined with a concave lens. Draw a ray diagram to 

show the image formed by the combination, for an object placed in 

between f and 2f of the convex lens.  Compare the Power of the convex 

and concave lenses so that the image formed is real.                        

Ans: f of convex lens must be less than f of concave lens to produce real 

image. So power of Convex greater than that of concave) 

 

10 Derive a relation between the focal length and radius of curvature of a 

Plano convex lens made of glass.  Compare the relation with that of a 

concave mirror. What can you conclude? Justify your answer. 

Ans. (f=2R) both are same. But applicable always in mirrors, but for 

lenses only in specific cases, the relation can be applied.) 

 



 

 

11 In the given figure an object is placed at O in a medium (n2>n1). Draw a 

ray diagram for the image formation and hence deduce a relation between 

u, v and R      

1 2 1 2n n n n

v u R


   

 

12 Show that a concave lens always produces a virtual image, irrespective of 

the position of the object. 

Ans. 
        

    -ve. that is virtual

uf
v But u is ve and f is ve for concave lens

u f

Hence v is always

  
  

 

13 Sun glasses are made up of curved surfaces. But the power of the sun 

glass is zero. Why?   

Ans. It is convex concave combination of same powers. So net power 

zero 

 

 

14 

A convex lens is differentiated to n regions with different refractive 

indices. How many images will be formed by the lens?                                                                                         

Ans. n images but less sharp 

 

15 A convex lens has focal length f in air. What happens to the focal length 

of the lens, if it is immersed in (i) water (n=4/3) (ii) a medium whose 

refractive index is twice that of glass.   

Ans. 4f, -f 

 

16 Calculate the critical angle for glass air surface, if a ray falling on the 

surface from air, suffers a deviation of 15
0
 when the angle of incidence is 

40
0
. 

Find n by Snell‟s law and then find c=41.14
0
   

 

17 Two thin lenses when in contact produce a net power of +10D. If they 

are at 0.25m apart, the net power falls to +6 D. Find the focal lengths of 

the two lenses                                       

Ans. 0.125m, 0.5m) 

 

18 A glass prism has an angle of minimum deviation D in air. What happens 

to the value of D if the prism is immersed in water? Ans. Decreases 

 

 

19 Draw a ray diagram for the pat followed by the ray of light passing 

through a glass prism immersed in a liquid with refractive index greater 

than glass.                               

  

  

 

Three rays of light red (R) green (G) and blue (B) are incident on the 

 



 

 

surface of a right angled prism as shown in figure. The refractive indices 

for the material of the prism for red green and blue are 1.39, 1.43 and 

1.47 respectively. Trace the path of the rays through the prism. How will 

the situation change if the rays were falling normally on one of the faces 

of an equilateral prism?    

 
(Hint   Calculate the critical angle for each and if the angle of incidence 

on the surface AC is greater, then TIR will take place.) 

20 Show that the angle of deviation for a small angled prism is directly 

proportional to the refractive index of the material of the prism. One of 

the glass Prisms used in Fresnel‟s biprism experiment has refractive 

index 1.5. Find the angle of minimum deviation if the angle of the prism 

is 3
0
.             (3) 

(D= (n-1) A, 1.5
0
) 

 

21 . In the given diagram, a ray of light undergoes total internal reflection at 

the point C which is on the interface of two different media A and B with 

refractive indices1.7 and 1.5 respectively.  What is the minimum value of 

angle of incidence? Can you expect the ray of light to undergo total 

internal reflection when it falls at C at the same angle of incidence while 

entering from B to A. Justify your answer? 

  

Ans. Use 00.88  C=61.7r

d

n
SinC and

n
    so i=61.8

0
   no for TIR ray of light 

must travel from denser to rarer from B to A) 

 

22 The velocity of light in flint glass for wavelengths 400nm and 700nm are  

n1=1.7 

n2=1.5 

C 

A 

B 



 

 

OPTICAL INSTRUMENTS 

MICROSCOPE AND TELESCOPE 

1. You are given following three lenses. Which two lenses will you use as 

an eyepiece and as an objective to construct an astronomical telescope? 

Lens Power (P) Aperture (A) 

L1 3D 8 cm 

L2 6D 1 cm 

L3 10D 1 cm 

 

Ans- The objective of an astronomical telescope should have the 

maximum diameter and its eyepiece should have maximum power. 

Hence, L1 could be used as an objective and L3 could be used as 

eyepiece.   

2 

2. Draw a ray diagram of a reflecting type telescope. State two advantages 

of this telescope over a refracting telescope. 

2 

3. Draw a ray diagram of an astronomical telescope in the normal 

adjustment position, state two drawbacks of this type of telescope. 

2 

4. Draw a ray diagram of a compound microscope. Write the expression 

for its magnifying power. 

2 

1.80x10
8
m/s and 1.86x10

8
 m/s respectively. Find the minimum angle of 

deviation of an equilateral prism made of flint glass for the given 

wavelengths. 

 (For 400nm D=52
0
 and for 700nm D=48

0
) 

23 In the given diagram a point object is kept at the Focus F of the convex 

lens.   The ray of light from the lens falls on the surfaces AB and BC of a 

right angled glass prism of refractive index 1.5 at an angle 42
0
.Where 

will be the final image formed? Draw a ray diagram to show the position 

of the final image formed. What change do you expect in your answer if 

the prism is replaced by a plane mirror?  

 
C=41.8

0
   Ans- at F itself, no change       

 

F 

A 

B 

C 



 

 

5. The magnifying power of an astronomical telescope in the normal 

adjustment position is 100. The distance between the objective and the 

eyepiece is 101 cm. Calculate the focal lengths of the objective and of 

the eye-piece. 

2 

6. How does the „resolving power‟ of an astronomical telescope get 

affected on (i) Increasing the aperture of the objective lens? (ii) 

Increasing the wavelength of the light used? 

2 

7. What are the two ways of adjusting the position of the eyepiece while 

observing the 

Final image in a compound microscope? Which of these is usually 

preferred and why? 

Obtain an expression for the magnifying power of a compound 

microscope. Hence explain why (i) we prefer both the „objective‟ and 

the „eye-piece‟ to have small focal length? and (ii) we regard the „length‟ 

of the microscope tube to be nearly equal to be separation between the 

focal points of its objective and its eye-piece?  Calculate the 

magnification obtained by a compound microscope having an objective 

of focal length 1.5cm and an eyepiece of focal length 2.5 cm and a tube 

length of 30. 

5 

8. What are the two main considerations that have to be kept in mind while 

designing the „objective‟ of an astronomical telescope?  

Obtain an expression for the angular magnifying power and the length of 

the tube of an astronomical telescope in its „normal adjustment‟ position.  

An astronomical telescope having an „objective‟ of focal length 2m and 

an eyepiece of focal length 1cm is used to observe a pair of stars with an 

actual angular separation of 0.75. What would be their observed angular 

separation as seen through the telescope? 

Hint- observed angular separation = 0.75‟ ×200 = 150‟  

5 

9. Cassegranian telescope uses two mirrors as shown in Fig.  Sucha 

telescope is built with the mirrors20 mm apart. If the radius of curvature 

of the large mirror is 220mmand the small mirror is 140mm, where will 

the final image of an object at infinity be? The following figure shows a 

Cassegranian telescope consisting of a concave mirro rand a convex 

mirror. 

 

 

 



 

 

 

Distance between the objective mirror and the secondary mirror, d = 20 

mm 

Radius of curvature of the objective mirror, R1=220 mm 

Hence, focal length of the objective mirror,  

Radius of curvature of the secondary mirror, R1=140 mm 

 

Hence, focal length of the secondary mirror,  

The image of an object placed at infinity, formed by the objective 

mirror, will act as a virtual object for the secondary mirror. 

Hence, the virtual object distance for the secondary mirror,  

 
Applying the mirror formula for the secondary mirror ,we can calculate 

image distance(v)as:  

 

Hence, the final image will be formed315 mm away from the secondary 

mirror. 

  5 

DEFECTS OF VISION 

   

1. A myopic person has been using spectacles of power −1.0 dioptre for 

distant vision. During old age he also needs to use separate reading glass 

of power + 2.0 dioptres. Explain what might have happened. 

Ans – The power of the spectacles used by the myopic person, P = −1.0 

D 

Focal length of the spectacles,  

Hence, the far point of the person is 100 cm. He might have a normal 

 



 

 

 

 

near point of 25 cm. When he uses the spectacles, the objects placed at 

infinity produce virtual images at 100 cm. He uses the ability of 

accommodation of the eye-lens to see the objects placed between 100 cm 

and 25 cm. 

During old age, the person uses reading glasses of 

(power, P=100/50) 

The ability of accommodation is lost in old age. This defect is called 

presbyopia. As a result, he is unable to see clearly the objects placed at 

25 cm. 

  5 

   

Huygens Principle 

1. Draw a diagram to show the refraction of a plane wave front incident on 

a convex lens and hence draw the refracted wave front. 

1 

2. What type of wave front will emerge from a (i) point source, and (ii) 

distance light source? 

1 

3. Define the term wave front? Using Huygens‟s construction draw a 

figure showing the propagation of a plane wave reflecting at the 

interface of the two media. Show that the angle of incidence is equal to 

the angle of reflection. 

3 

4. Define the term „wavefront‟. Draw the wavefront and corresponding 

rays in the case of a (i) diverging spherical wave (ii) plane wave. Using 

Huygens‟s construction of a wavefront, explain the refraction of a plane 

wavefront at a plane surface and hence deduce Snell‟s law. 

3 

Interference 

1. How does the angular separation of interference fringes change, in 

Young‟s experiment, when the distance between the slits is increased? 

Ans-when separation between slits (d) is increased, fringe width β 

decreases. 

1 

2. How the angular separation of interference fringes in young‟s double 

slit experiment change when the distance of separation between the 

slits and the screen is doubled? 

Ans-No effect (or the angular separation remains the same) 

1 

*3. In double-slit experiment using light of wavelength 600 nm, the 

angular width of a fringe formed on a distant screen is 0.1º.Whatis the 

spacing between the two slits? 

Ans- The spacing between the slits is  

2 



 

 

 

 

*4. If the path difference produced due to interference of light coming out 

of two slits for yellow colour of light at a point on the screen be 3λ/2, 

what will be the colour of the fringe at that point? Give reasons. 

Ans. The given path difference satisfies the condition for the minimum 

of intensity for yellow light, Hence when yellow light is used, a dark 

fringe will be formed at the given point. If white light is used, all 

components of white light except the yellow one would be present at 

that point. 

2 

5. State two conditions to obtain sustained interference of light. In 

Young‟s double slit experiment, using light of wavelength 400 nm, 

interference fringes of width „X‟ are obtained. The wavelength of light 

is increased to 600 nm and the separation between the slits is halved.   

In order to maintain same fringe with, by what distance the screen is to 

be moved? Find the ration of the distance of the screen in the above 

two cases.  

Ans-Ratio-3:1 

3 

6. Two narrow slits are illuminated by a single monochromatic source. 

Name the pattern obtained on the screen. One of the slits is now 

completely covered. What is the name of the pattern now obtained on 

the screen? Draw intensity pattern obtained in the two cases. Also write 

two differences between the patterns obtained in the above two cases. 

3 

*7. In Young‟s double-slit experiment a monochromatic light of 

wavelength λ, is used. The intensity of light at a point on the screen 

where path difference is λ is estimated as K units. What is the intensity 

of light at a point where path difference is λ /3? 

Ans-K/4 

3 

*8. A beam of light consisting of two wavelengths,650 nm and 520 nm, is 

used to obtain interference fringes in a Young‟s double-slit 

experiment.(a)Find the distance of the third bright fringe on the screen 

from the central maximum for wavelength 650 nm.(b)What is the least 

distance from the central maximum where the bright fringes due to 

both the wavelengths coincide? 

Ans-a) 

3 



 

 

b)   

 

  3 

*9 A narrow monochromatic beam of light of intensity I is incident a glass 

plate. Another identical glass plate is kept close to the first one and 

parallel to it. Each plate reflects 25% of the incident light and transmits 

the reaming. Calculate the ratio of minimum and maximum intensity in 

the interference pattern formed by the two beams obtained after 

reflection from each plate. 

Ans. Let I be the intensity of beam I incident on first glass plate. Each 

plate reflects 25% of light incident on it and transmits 75%. 

Therefore, 

I1 =I; and I2 = 25/100I = I/4;I3 =75/100 I = 3/4I;I4 = 25/100 I3 = 1⁄4 x 

3⁄4 I = 3/16 I 

I5= 7/100 I4= 3⁄4 x 3/16 I = 9/64 I 

Amplitude ratio of beams 2 and 5 is R = √ I2/I5 = √I/4 x 64/91 = 4/3 

Imin/ Imax = [r-1/r+1]2 = [4/3-1 / 4/3+1]2 = 1/49 = 1:49 

3 

*10 In a two slit experiment with monochromatic light, fringes are obtained 

on a screen placed at some distance D from the slits. If the screen is 

moved 5 x 10
-2

 m towards the slits, the charge in fringe width is 3 x 10 
-5

 m. If the distance between the slit is 10
-3

 m. Calculate the wavelength 

of the light used. 

Ans. The fringe width in the two cases will be β = Dλ/d; β „= D‟λ/d 

β - β‟ = (D-D‟)λ/d; or wavelength λ = (β - β‟ )d / (D-D‟) But D-D‟ = 5 

x 10
-2

 m 

 β - β‟ = 3 x 10
-5 

m , d= 10
-3
m;λ = 3 x 10

-5
 x 10

-3
 / 5 x 10

-2
 = 6 x 10

-7
m= 

6000A 

 

11. Two Sources of Intensity I and 4I are used in an interference 

experiment. Find the intensity at points where the waves from two 

sources superimpose with a phase difference (i) zero (ii) π/2 (iii) π. 

 



 

 

Ans-The resultant intensity at a point where phase difference is Φ is  I R 

= I1 +I2+2√I1I2 Cos Φ 

As I1 =I and I2 = 4I therefore I R = I +4I+2√1.4I Cos Φ = 5I +4I cos Φ 

(i) when Φ =0 , I R = 5I +4I cos 0 = 9 I;(ii) when Φ =π/2 , I R = 5I +4I 

cos π/2 = 5 I 

(iii) when Φ =π , I R = 5I +4I cos π = I 

12. What are coherent sources of light? Two slits in Young‟s double slit 

experiment are illuminated by two different sodium lamps emitting 

light of the same wavelength. Why is no interference pattern observed? 

(b) Obtain the condition for getting dark and bright fringes in Young‟s 

experiment. Hence write the expression for the fringe width. 

(c) If S is the size of the source and its distance from the plane of the 

two slits, what should be the criterion for the interference fringes to be 

seen? 

Ans-c)     

5 

13. What are coherent sources? Why are coherent sources required to 

produce interference of light? Give an example of interference of light 

in everyday life. In Young‟s double slit experiment, the two slits are 

0.03 cm apart and the screen is placed at a distance of 1.5 m away from 

the slits. The distance between the central bright fringe and fourth 

bright fringe is 1 cm. Calculate the wavelength of light used. 

Ans-(Numerical part) 

 

 

 

5 

14. What is interference of light? Write two essential conditions for 

sustained interference pattern to be produced on the screen.  Draw a 

graph showing the variation of intensity versus the position on the 

screen in Young‟s experiment when (a) both the slits are opened and 

(b) one of the slit is closed. What is the effect on the interference 

pattern in Young‟s double slit experiment when:  (i) Screen is moved 

closer to the plane of slits? (ii)Separation between two slits is 

increased. Explain your answer in each case. 

5 

Diffraction 

   

*1. Why a coloured spectrum is seen, when we look through a muslin cloth 

and not in other clothes? 
2 



 

 

Ans. Muslin cloth is made of very fine threads and as such fine slits are 

formed. White light passing through these silts gets diffracted giving rise 

to colored spectrum. The central maximum is white while the secondary 

maxima are coloured. This is because the positions of secondary maxima 

(except central maximum) depend on the wavelength of light. In a coarse 

cloth, the slits formed between the threads are wider and the diffraction is 

not so pronounced. Hence no such spectrum is seen. 

 

 2. A parallel beam of light of wavelength 600 nm is incident normally on a 

slit of width „a‟. If the distance between the slits and the screen is 0.8 m 

and the distance of 2nd order maximum from the centre of the screen is 15 

mm, calculate the width of the slit. 

Ans-Difference between interference and diffraction: Interference is due to 

superposition of two distinct waves coming from two coherent sources. 

Diffraction is due to superposition of the secondary wavelets generated 

from different parts of the same wavefront. 

Numerical: Here, λ = 600 nm = 600 × 10−19 = 6 × 10−7 m 

D = 0.8 m, x = 15 mm = 1.5 × 10−3 m,n = 2, a = ?  

 

2 

   

3. Why light ways do not diffracted around buildings, while radio waves 

diffract easily? 

Ans- For diffraction to take place the wave length should be of the order of 

the size of the obstacle. The radio waves (particularly short radio waves) 

have wave length of the order of the size of the building and other 

obstacles coming in their way and hence they easily get diffracted. Since 

wavelength of the light waves is very small, they are not diffracted by the 

buildings. 

2 

4. Draw the diagram showing intensity distribution of light on the screen for 

diffraction of light at a single slit. How is the width of central maxima 

affected on increasing the (i) Wavelength of light used (ii) width of the 

slit? What happens to the width of the central maxima if the whole 

apparatus is immersed in water and why? 

3 

5. State the condition under which the phenomenon of diffraction of light 

takes place. Derive an expression for the width of central maximum due to 

diffraction of light at a single slit. A slit of width „a‟ is illuminated by a 

5 



 

 

monochromatic light of wavelength 700 nm at normal incidence. Calculate 

the value of „a‟ for position of 

    *  (i) first minimum at an angle of diffraction of 30° 

(iii) first maximum at an angle of diffraction of 30° 

Ans-i)  

 

 ii)  

Polarisation 

1. At what angle of incidence should a light beam strike a glass slab of 

refractive index √3, such that the reflected and the refracted rays are 

perpendicular to each other? 

Ans-i=60
0
 

1 

  2 

2. What is an unpolarized light? Explain with the help of suitable ray 

diagram how an unpolarized light can be polarized by reflection from a 

transparent medium. Write the expression for Brewster angle in terms of 

the refractive index of denser medium. 

3 

3. The critical angle between a given transparent medium and air is denoted 

by ic,  A ray of light in air medium enters this transparent medium at an 

angle of incidence equal to the polarizing angle(ip). Deduce a relation for 

the angle of refraction (rp) in terms of ic. 

3 

4 

 

 

What is meant by „polarization‟ of a wave? How does this phenomenon 

help us to decide whether a given wave is transverse or longitudinal in 

nature? 

5 

QUESTIONS (HOTS) 

VERY SHORT ANSWER QUESTIONS (1 MARK) 

1. Air bubble is formed inside water. Does it act as converging lens or a 

diverging lens?                1 

Ans : [Diverging lens] 

2. A water tank is 4 meter deep. A candle flame is kept 6 meter above the level. 

µ for water is 4 3 . Where will the image of the candle be formed?.   Ans : 

[6m below the water level]                        1 

 

 



 

 

SHORTANSWER QUESTIONS (2 MARKS) 

1. Water is poured into a concave mirror of radius of curvature „R‟ up to a 

height h as shown in figure 1. What should be the value of x so that the 

image of object „O‟ is formed on itself?          2 

Fig 1      Fig 2 

2. A point source S is placed midway between two concave mirrors having 

equal focal length f  as shown in Figure 2. Find the value of d for which only 

one image is formed.                                 2 

 

3. A thin double convex lens of focal length f is broken into two equals halves 

at the axis. The two halves are combined as shown in figure. What is the 

focal length of combination in (ii) and (iii). 

           2 

 

 

 

4. How much water should be filled 

in a container 21cm in height, so that it appears half filled when viewed from 

the top of the container  4 3a


  ? 2  

5. A ray PQ incident on the refracting face BA is refracted in the prism BAC as 

shown in figure and emerges from the other refracting face AC as RS such 

that AQ= AR. If the angle, of prism A= 60  and µ of material of prism is 3  

then find angle  .     2 



 

 

Hint : This a case of min .deviation 60    

 

 

 

 

 

SHORT ANSWER QUESTIONS (3 MARKS) 

1. A converging beam of light is intercepted by a slab of thickness t  and 

refractive index µ. By what distance will the convergence point be shifted? 

Illustrate the answer.                            3 

 
2. In double slit experiment SS2 is greater than SS1 by 0.25 . calculate the path 

difference between two interfering beam from S1 and S2 for maxima on the 

point P as shown in Figure.      3 

 

 

 

 

 

 

 

VALUE BASED QUESTIONS 

 

1. Ravi is using yellow light in a single silt diffraction experiment with silt 

width of 0.6 mm. The teacher has replaces yellow light by x-rays. Now he is 

not able to observe the diffraction pattern. He feels sad. Again the teacher 

replaces x-rays by yellow light and the diffraction pattern appears again. The 

teacher now explains the facts about the diffraction and  

• Which value is displayed by the teacher ? 

• Give the necessary condition for the diffraction.  

 

1
1X t



 
  
 



 

 

2. Aditya participated in a group discussion in his school on “Human eye and 

its defects” in the evening he noticed that his father is reading a book by 

placing it at a distance of 50 cm or more from his eye. He advised him for 

his eye check-up.  

• Suggest the focal length/power of the reading spectacle for him, so 

that he may easily read the book placed at 25 cm from eye.  

• Name the value displayed by Aditya.  

3. Vinod was watching a program on the topic MOON on the Discovery 

channel. He came to know from the observations recorded from the surface 

of Moon that the sky appears dark from there. He got surprised and wanted 

to know the reason behind it. He discussed it with his friends, and they had 

the reasons as  

1. Phenomenon of refraction of light 2.Phenomenon of scattering of light 

and explained the topic to him in detail.  

(i) Name the value that was displayed by Vinod  

(ii ) what values were displayed by his friends  

 

  



 

 

7. DUAL NATURE OF MATTER & RADIATION 

GIST 

 The elementary particle in an atom having negative charge of magnitude 1.6 

x 10
-19

 C and mass of 9.1 x 10
-19

 kg is called electron. 

 There are four types of electron emission, namely, Thermionic Emission, 

Photoelectric Emission, Field Emission and secondary emission. 

 The minimum energy required by an electron to escape from the metal 

surface is called work function. 

 Work function is conveniently expressed in electron volts ( e V ).  

 One electron volt is the energy gained or lost by an electron while passing 

through a potential difference of one volt. 

 The phenomenon of emission of electrons from metal surface when suitable 

high frequency radiation incidents on it is called photoelectric effect. The electrons 

thus emitted are called photo electrons. 

 The electric current in the circuit constituting the photo electrons is called 

photoelectric current. It depends on the intensity of incident radiation, potential 

difference applied between the two electrodes and the nature of the material. 

 The minimum negative voltage required to stop completely the photo 

electric current is called stopping potential. 

 The frequency of incident radiation below which no photo electric effect 

takes place is called threshold frequency. 

 Laws of photoelectric effect: 

1. The photoelectric emission is an instantaneous process. 

2. For a given metal and frequency of radiation the photoelectric current is directly 

proportional to the intensity of incident radiation. 

3. For a given metal if the frequency of incident radiation below its threshold 

frequency then no photoelectric effect takes place. 

4. The maximum kinetic energy of photo electron is directly proportional to the 

frequency of incident radiation and independent of its intensity. 

EXPERIMENTAL STUDY OF PHOTOELECTRIC EFFECT 

 

 

 



 

 

The stopping potential Vo depends on i) The frequency of incident light and ii) the 

nature of emitter material. For a given frequency of incident light, the stopping 

potential is independent of its intensity. eVo =(1/2)m 2

max maxv K  

 The light propagates in the form of wave and interacts with matter in the 

form of discrete packets of energy called quantum of energy. One quantum of light 

radiation is called PHOTON. 

 A photon travels with the speed of light 

 Frequency of photon does not change as it travels from one medium to 

another but wavelength changes as speed changes. 

 The rest mass of photon is zero as the photon can not exist in rest. 

 Energy of photon E = hν = hc/λ 

 Momemntum of photon is p = mc = hν/c = h/λ 

 The equivalent mass of photon is m = E/c
2
 = hν/c

2
. 

 Einstein‟s photo electric equation: Kmax = hν – θ0  or eV0 = hν - θ0 where 

θ0is the work function of metal. 

 Radiation has dual nature: wave and particle. The wave nature is revealed in 

phenomenon like interference, diffraction and polarization. The particle nature is 

revealed by the phenomenon photo electric effect.  

 By symmetry, matter also should have dual nature: wave and particle. The 

waves associated with the moving material particle are called matter waves or 

De Broglie waves.   

 The De Broglie wave length (λ) associated with the moving particle is 

related to its moment p as:  λ =h/p = h/mv.  

 An equation for the De Broglie wavelength of an electron accelerated 

through a potential V. 

 Consider an electron with mass „m‟ and charge „e‟ accelerated from rest 

through a potential V. 

K = eV 

 K = 1/2mv
2 
= p

2
/2m 

P
2 
= 2mK 

P = √ mK = √ meV 

λ = h/ √ meV 

Substituting numerical values of h, m and e 

λ = (1.227 √ ) nm. 

 



 

 

CONCEPT MAP 

 
 

 

  



 

 

QUESTIONS 

 ELECTRON EMISSION, PHOTO ELECTRIC EFFECT 

1 If the intensity of incident radiation in a photoelectric experiment is doubled 

what, happens to kinetic energy of emitted photo electrons?                1                                                                      

2 Calculate the frequency associated with photon of energy 3.3 x 10 
-10

 J? 

Ans: ν = 5 x 10 
23

Hz.        1                                     

3  What is the momentum of a photon of energy 1 MeV? 1 

Energy E = 1 MeV = 1.6 x 10 
-13

J, p = E/c= 5.33x 10
-22

 Kgm/s 

4 What happens to the velocity of emitted electrons when the wave length of 

incident light is decreased?                                           1 

5 If the frequency of incident radiation in a photocell is increased, does it 

affect the stopping potential?  If so how?                                                                          

1 

6  On what factor does the energy carried by a quantum of light depend?         

1 

7 The threshold wave length for photoelectric emission from a given surface is 

5200Ǻ. Will photo electric emission takes place, if an ultra violet radiation 

of one watt power is incident on it?           1 

8 Name the element with highest work function and also the element with 

lowest work function. 

Highest work function – Platinum ( 5.65eV ) 

Lowest work function – Caesium ( 2.14eV  )                                                 2 

9 Calculate the work function of a metal in eV if its threshold wavelength is 

6800Å. 

Ans: Work function = hc / λ0 = 1.825eV.                                                         

2 

10 Work function of aluminium is 4.2eV. If two photons each of energy 2.5eV 

are incident on its surface, will   the emission of electrons take place?   2                                                      

11 A source of light is placed at a distance of 50cm from a photocell and the cut 

off potential is found to be V0. If the distance between the light source and 

the cell is made 20cm, what will be the new cut off potential? 

Ans: Stopping potential is still Vo.                                                                  2 

  

 EINSTEIN’S PHOTO ELECTRIC EQUATION :ENERGY 

QUANTUM OF RADIATION 

12 Which of the two photons is more energetic: red light or violet light?    1 

13 What will be the stopping potential when a photon of 25eV is incident of 

metal surface of work function 6eV?    Ans : 19 volt                                   1                                                                                                                                                                                                                                                                      

14 Why is alkali metal surfaces better suited as photosensitive surfaces? 1                                                                                                    

15 Blue light can eject electrons from a photo-sensitive surface while orange 



 

 

light can not. Will violet and red light eject electrons from the same surface? 

16 Two metals A & B have work functions 4eV & 10eV respectively. In which 

case the threshold wave length is higher?                                                    1 

  

17 A radio transmitter at a frequency of 880 kHz and a power of 10kW. Find 

the number of photons emitted per second.                                                   2 

Ans: n = energy emitted per second/energy of one photon = 1.716 x 10
31

.                                                  

18 A parallel beam of light is incident normally on a plane surface absorbing 

40% of the light and reflecting the rest. If the incident beam carries 10W of 

power, find the force exerted by it on the surface.                                      2 

Ans : 5.33 x 10
-8

 N                                                                                                             

19 No photoelectrons are emitted from a surface, if the radiation is above 5000 

Ǻ.  With an unknown wavelength, the stopping potential is 3V. Find the 

wave length.                                                           3 

Ans : 2262Ǻ                                                                                                                           

20 Illuminating the surface of a certain metal alternately with light of wave 

lengths 0.35μm and 0.54μm, it was found that the corresponding maximum 

velocities of photoelectrons have a ratio 2. Find the work function of that 

metal.                                                                                                             3 

Ans: 5.64eV                                                                                                                            

21 A beam of light consists of four wavelengths 4000Ǻ, 4800Ǻ, 6000Ǻ & 

7000Ǻ, each of intensity 1.5mW/m
2
. The beam falls normally on an area 10

-

4
m

2
 of a clean metallic surface of work function 1.9eV.Assuming no loss of 

kinetic energy, calculate the number of photoelectrons emitted per second.   

Ans :E1 = 3.1eV, E2 = 2.58eV, E3 = 2.06eV, E4 = 1.77eV                              3 

Only the first three wave lengths can emit photo electrons. 

Number of photo electrons emitted per second = IA ( 1/E1+1/E2+1/E3 ) 

                                                                          = 1.12 x 10
12

. 

( Hint – convert eV into joule before substitution )                                                                      

22 In an experiment on photo electric emission , following observations were 

made; 

( i ) wave length of incident light = 1.98 x 10
-7

m 

( ii ) stopping potential = 2.5 V. 

Find  ( a ) kinetic energy of photo electrons with maximum speed 

( b ) work function & ( c ) threshold frequency                                          3 

Ans;  ( a ) Kmax = 2.5eV  ( b ) work function = 3.76eV  

( c ) threshold frequency = 9.1x 10
14

Hz                                                                                

 WAVE NATURE OF MATTER 

1  What is the de Broglie wavelength (in Å) associated with an electron 

accelerated through a potential of 100 V?1 



 

 

Ans: λ = 1.227 A 
o                                                                                                                                                                   

 

2  Matter waves associated with electrons could be verified by crystal 

diffraction experiments .Why?1 

Ans: The wave length of the matter waves associated with electrons has 

wave lengths comparable to the spacing between the atomic planes of their 

crystals.                                                1 

3 How do matter waves differ from light waves as regards to the velocity of 

the particle and the wave? 1 

Ans: In case of matter waves, the wave velocity is different from the particle 

velocity. But in case of light, particle velocity and wave velocity are same. 

4 An electron and an alpha particle have same kinetic energy. Which of these 

particles has the shortest de- Broglie wavelength? 1 

Ans: Alpha particle 

5 The de Broglie wavelength of an electron is 1 A
0
. Find the velocity of the 

electron.                             1 

Ans: 7.3 x 10 
6
 m/s 

6 Find the ratio of wavelength of a 10 k eV photon to that of a 10 keV 

electron. 

Ans: 10 ( Hint: λphoton = 1.24 A
0
,   λelectron = 0.1227 A

0
 )                                 2 

7 A proton and an alpha particle are accelerated through the same potential 

difference. Find the ratio of the wavelengths associated with the two. 2 

Ans: (Hint λ = h/ √2meV), λp : λα  = 2 √2 : 1 

8 Why macroscopic objects in our daily life do not show wave like properties?  

OR 

Why wave nature of particles is significant in the sub-atomic domain only? 2 

Macroscopic objects in our daily life do not show wave like properties 

because the wave length associated with them is very small and beyond the 

scope of any measurement. 

In the sub- atomic world, masses of the particles are extremely small leading 

to a wave length that is measurable.                                                                                                        

9 Show that Bohr's second postulate 'the electron revolves around the nucleus 

only in certain fixed orbits without radiating energy can be explained on the 

basis of de Broglie hypothesis of wave nature of electron. 2 

Ans. The de Broglie wavelength  for electron in orbit mvr = nh/ 2π 

 This is Bohr's second postulate. As complete de-Broglie wavelength 

may be in certain fixed orbits, non-radiating electrons can be only in 

certain fixed orbits.  



 

 

10 The de-Broglie wavelength associated with an electron accelerated through   

a potential difference V is . What will be the de-Broglie wavelength when 

the accelerating p.d. is increased to 4V?2 

 

 

 

11 Determine the accelerating potential required for an electron to have a de-

Broglie wavelength of 1 Å.                                                                              2 

Ans: V = 150.6 V 

12 An electron, an alpha particle and a proton have the same kinetic energy, 

which one of these particles has (i) the shortest and (ii) the largest, de- 

Broglie wavelength?                                              2              

Ans: 
1

 =    
2 mk

h

mE
   

13 The two lines A and B shown in the graph plot the de-Broglie wavelength λ 

as function of 1/ √V (V is the accelerating potential) for two particles having 

the same charge. Which of the two represents the particle of heavier mass?     

                                                                                    

2 

 

 

 

Ans: Slope of the graph is h/√2me. 

 Slope of A is smaller, so A represents heavier 

particle.  

14 

 

 

 

15 

 

 

 

 

 

 

 

 

Find the ratio of de-Broglie wavelength of molecules of Hydrogen and 

Helium which are at temperatures 27
0
C and 127

0
C respectively. 3 

Ans: de- Broglie wavelength is given by λH2  /λ He = √(m He T He/m HT H = 

√(8/3). 

An electron microscope uses electrons accelerated by a voltage of 

50Kv.Determinethede-Broglie wavelength associated with the electrons. If 

the other factors [such as numerical aperture etc., are taken to be  roughly the 

same,how does the resolving power of an electron microscope be compared 

with that of an optical microscope  which uses yellow light? 

Ans:V=50Kw m=9.11x10-
31

kg  

KE of an electron =50Ev 

Hint λ = h/ √    =5.5x10-
12 
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Wavelength of yellow light =5.9x10
-7

m 
                                         

                                     
 

  

   
       

thus the resolving power of an electron microscope isabout 10  times greater 

than of the optical microscope 

Two beams one of red light and the other of blue light of the same intensity 

are incident on a metallic surface to emit photoelectrons  which one of the 

two beams emits electrons of greater kinetic energy ? 

Ans: Blue light because it has more frequency 

Red light however bright cannot emit  electrons from a clean zinc surface but 

even weak UV radiations can do so why? 

B. X rays of wavelength λ fall on a photosensitive surface assuming that the 

work functions of the surface can be neglected prove that debroglie 

wavelength of electrons emitted will be √       

Ans :Frequency of UV is more than the threshold frequency of zinc surface 

be 

B]1/2mv
2
=h√ ,p

2
/2m=hc/λ, p=√        

     λ1=h/p=h/√        

     λ1=√        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

VALUE BASED QUESTIONS 

 

1. Rahim, a class XI student of KV, visited his uncle and hears the 

burglar alarm on opening the entrance door; his aunt welcomes him. He goes 

upstairs and asks his uncle who is a Physics Lecturer, about the principle 

working of a burglar alarm. He discusses this with his class mates and 

decides to present a program on „Burglar Alarm‟ in the morning assembly. 

 a) How will you define the inquisitiveness of Rahim?  

 b) State the laws of photoelectric emission 

(ANS: curiosity to learn, interest in the subject, sharing knowledge; b) Refer 

NCERT book) 

 

2. In an experiment of photoelectric effect, Nita plotted graphs for 

different observation between photo electric current and anode potential but 

her friend Kamini has to help her in plotting the correct graph. Neeta 

Thanked Kamini for timely help.  

a) What value was displayed were Kamini and Neeta.  

b)  Draw the correct graph between I and V  

ANS: a) sharing and caring  

b) Refer NCERT 

 

3. A function was arranged at  the auditorium having a capacity l of 500 

students. When entry started students entered in groups and counting  

became a great problem. Then science students took the responsibility at the 

gate. All the students entered the hall one by one. This helped to maintain the 

discipline and counting became easy with the help of a device used by  these 

students 

a]What values are displaced by science students? 

b] Name the device used and the princciple on which it works? 

 

Ans a]    Knowledge and sense of responsibility. 

 b]Photo cell connected to a digital counter. Photo electric effect. 

 

 

 

 

 

 

  

 

 

 



 

 

 

 

8. ATOMS & NUCLEI 

 

GIST 

 

Thomson‟s model of atom- Every atom 

consists of charged sphere in which 

electrons are embedded like seeds in 

water melon. 

 

 

Its drawbacks: couldn‟t explain large 

angle scattering & the origin of spectral 

series. 

 

Rutherford‟s model of atom- i) Every 

atom consists of a tiny central core, 

called the atomic nucleus, in which the 

entire positive charge and almost entire 

mass of the atom are concentrated. 

 

ii) The size of nucleus is of the order of 

10
-15

, which is very small as compared to 

the size of the atom which is of the order 

of 10
-10

m. 

 

iii) The atomic nucleus is surrounded by 

certain number of electrons. As atom on 

the whole is electrically neutral, the total 

negative charge of electrons surrounding 

the nucleus is equal to total positive 

charge on the nucleus. 

 

iv) These electrons revolve around the 

nucleus in various circular orbits as do 

the planets around the sun. The 

centripetal force required by electron for 

revolution is provided by the electrostatic 

force of attraction between the electrons 

and the nucleus. 

 

 

Limitations: couldn‟t explain the 

stability of the nucleus & the emission 

of line spectra of fixed frequencies. 

 



 

 

Distance of closest approach of the alpha 

particle in the α particle scattering 

experiment 

 

r0=2kZe
2
 

        (½)mv
2
 

 

 

Impact parameter of the alpha particle 
b=kZe

2
cotθ/2 

        (½)mv
2
 

Bohr‟s model of atom 

Limitations-applicable only for 

hydrogen like atoms & couldn‟t 

explain the splitting of spectral lines. 

(not consider electro static force among 

the electrons) 

 

Orbit radius of the electron around the 

nucleus 

 

r=e
2
/4πЄ0mv

2
, v=2πke

2
/nh,  

  
    

       
Type equation here. 

Energy of the electron in the nth orbit of 

hydrogen atom 

 

En= -me
4
/8Є0

2
n

2
h

2
 = -13.6/n

2
 eV 

E=-2.18*10
-18

 J / n
2
 

Angular momentum of electron in any 

orbit is integral multiple of h/2π 

 

L = mvr = nh/2π, n=1,2,3,… 

 

Wave number  ν 

 

1/λ = R(1/n1
2
 – 1/n2

2
)  

 

  R=1.097 * 10
+7

m
-1

 



 

 

 
Atomic Number (Z) No of protons in a nucleus 

Mass Number (A) 

Number of neutrons 

No. of nucleons(protons + neutrons) in 

a nucleus 

A-Z 

Nuclear radius 
R=R0 A

1/3 

 

Nuclear density 
Ρ= 3m/4πR0

3 

 

Isotopes 
Same Z & different A 

Ex, 
1
H2,

1
H3,

1
H1, & C

12
,C

14
,C

16
 

Isobars 
Same A & different Z 

[ 18Ar
40

,20Co
40

] & (1H
3
, 2H

3
) 

Isotones 

 

Same no. of neutrons  

Mass of neutrons – 1H
3
, 2He

4
 

Mas defect     ∆m 
Total Mass of nucleons – mass of 

nucleus 

Binding energy  Eb 

E=     m x c
2    

(    m= mass of reactants 

– mass of products) 

1 a.m.u.= 931.5 Mev 

Radioactive decay law 
dN/dt=-λN 

-dW/dt= R= Activity, unit Bq. 

No: of nuclei remaining  un-decayed  at 

any instant of time 

N =N0e
-λt     

         OR 

N=N0( ½)
n
 , n = t/t1/2 



 

 

 

Half life 
t1/2=0.693 

          λ 

Mean life η= 1/λ 

3 types of radiations Alpha,beta,gamma 

Nuclear fission 

Splitting of a heavy nucleus into lighter 

elements.This process is made use of in 

Nuclear reactor & Atom bomb 

Nuclear fusion 

Fusing of lighter nuclei to form a heavy 

nucleus.This process takes place in  

Stars & Hydrogen bomb. 

Controlled Thermonuclear Fusion 

In a fusion reactor-high particle density 

is requiredhigh plasma temperature of 

10
9
Ka long confinement time is 

required 
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Nuclear energy 

uclear Energy 



 

 

QUESTIONS 

ALPHA PARTICLE SCATTERING 

1. What is the distance of closest approach when a 5MeV proton approaches a gold 

nucleus (Z=79) (1) 

Ans    r0=
4

1

2

2

F

Ze
  = 2.3 x 10

-14
m. 

2. Which has greater ionizing power: alpha or beta particle?                               (1) 

BOHR’S ATOMIC MODEL 

1. In Bohr‟s theory of model of a Hydrogen atom, name the physical quantity 

which equals to an integral multiple of h/2∏?     (1) 

Ans: Angular momentum 

2. What is the relation between „n‟ & radius „r‟ of the orbit of electron in a 

Hydrogen atom according to Bohr‟s theory?    (1) 

Ans:  r α n
2
 

3. What is Bohr‟s quantization condition?      (1) 

*4. For an electron in the second orbit of hydrogen, what is the moment of linear 

momentum as per the Bohr‟s model?      (2) 

Ans: L=2(h/2∏) =h/∏ (moment of linear momentum is angular momentum) 

5. Calculate the ratio of energies of photons produced due to transition of electron 

of hydrogen atoms from 2
nd

 level to 1
st
 and highest level to second level.E2-1 = RH 

c[ 1/n1
2
 – 1/n

2
] = ¾ RH c 

E∞ - E1 = RH c(1/2
2
 – 1/∞) = RH c / 4                                                                    (3) 

 

SPECTRAL SERIES         

*1. What is the shortest wavelength present in the Paschen series of hydrogen 

spectrum?   (2) 

Ans: n1=3, n2=infinity, λ=9/R=8204Ǻ  

2. Calculate the frequency of the photon which can excite an electron to -3.4 eV 

from -13.6 eV.            Ans: 2.5x10
15

Hz      

 (2) 

3. The wavelength of the first member of Balmer series in the hydrogen spectrum 

is 6563Å.Calculate the wavelength of the first member of Lyman series in the 

same spectrum.  

Ans: 1215.4Å  (2) 

4.  The ground state energy of hydrogen atom is -13.6eV.What is the K.E & P.E of 

the electron in this state?        (2) 

Ans: K.E=-E=13.6 eV, P.E=-2K.E=-27.2 eV 

*5. Find the ratio of maximum wavelength of Lyman series in hydrogen spectrum 

to the maximum wavelength in Paschen Series?    (2) 



 

 

Ans:  7:108 

*6. The energy levels of an atom are as shown below. a) Which of them will result 

in the transition of a photon of wavelength 275 nm?  b) Which transition 

corresponds to the emission of radiation maximum wavelength?  

            (3) 

0eV       A 

-2eV           B         C          

        -4.5eV 

         D 

                -10eV 

Ans: E=hc/λ=4.5eV, transition B        Eα1/λ, transition A 

*7. The spectrum of a star in the visible & the ultraviolet region was observed and 

the wavelength of some of the lines that could be identified were found to be 

824Å,970Å,1120Å,2504Å,5173Å &6100Å.Which of these lines cannot belong to 

hydrogen spectrum?         (3) 

Ans: 970Å 

            (3) 

9. What is the energy possessed by an ē for n= ? 

Ans   E=0           (1) 

10. Calculate the ratio of wavelength of photon emitted due to transition of 

electrons of hydrogen atom from 

i) Second permitted level to first level 

ii) Highest permitted level to second level       (3) 

11. The radius of inner most electron orbit of H2 atom is 5.3 x 10
-11

m. What are 

radii for n=2, 3, 4?  Ans: rn = n
2
r1(3)                                  

COMPOSITION OF NUCLEUS 

1. What is the relation between the radius of the atom & the mass number?(1) 

Ans: size α A
1/3 

 

2. What is the ratio of the nuclear densities of two nuclei having mass numbers in 

the ratio 1:4? 

Ans: 1:1                                    (1) 

3. How many electrons, protons & neutrons are there in an element of atomic 

number (Z) 11& mass number (A) 24? 

Hint:      ne = np =11, nn = (A – Z) = 24 -11 = 13 

4. Select the pairs of isotopes & isotones from the following:   (2) 

i.
   13

C6            ii.
14

N7             iii.
30

P15iv.
31

P15 

Ans: isotopes-iii &iv  ,isotones-i& ii 

5. By what factor must the mass number change for the nuclear radius to become 

twice?
1

33 2 2or timeA         (2)
 



 

 

NUCLEAR FORCE & BINDING ENERGY.  

1. What is the nuclear force? Mention any two important properties of it. (2) 

2.  Obtain the binding energy of the nuclei 
56

Fe26 & 
209

Bi83 in  MeV  from the 

following data: mH=1.007825amu,mn=1.008665amu, m(
56

Fe26)=55.934939amu, 

m(
209

 Bi 83)=208.980388amu, 1amu=931.5MeV 

3. Which nucleus has the highest binding energy per nucleon?   (3) 

Ans: Fe →492.26MeV,8.79MeV/A    Bi →1640.3MeV,7.85 MeVHence
56

Fe26 

4. From the given data, write the nuclear reaction for α decay of 238
92

U and hence 

calculate the energy released. 
.92

238U = 238.050794u 4
2

He = 4.00260u 234
90

Th = 

234.04363u           (3) 

5Binding  Energy of 8O
16 &

17C
35 

one 127.35 Mev and 289.3 Mev respectively. 

Which of the two nuclei is more stable stability & BE/N?    (2)
 

       

RADIOACTIVITY 

1. How is a  particle different from an electron?     (1) 

2. Draw graph between no. of nuclei un-decayed with time for a radioactive 

substance            (1) 

3. Among the alpha, beta & gamma radiations, which are the one affected by a 

magnetic field?          (1) 

Ans: alpha & beta 

4. Why do α particles have high ionizing power?     (1) 

Ans: because of their large mass & large nuclear cross section 

5. Write the relationship between the half life & the average life of a radioactive 

substance.            (1) 

Ans: T =1.44t1/2 

6. If 70% of a given radioactive sample is left un-decayed after 20 days, what is the 

% of original sample will get decayed in 60 days?     (2) 

7. How does the neutron to proton ratio affected during (i) decay ii) α decay(2) 

8. A radioactive sample having N nuclei has activity R. Write an expression for its 

half life in terms of R & N.        (2) 

Ans: R=Nλ, t1/2=0.693/λ =0.693N/R 

9. Tritium has a half life of 12.5 years against beta decay. What fraction of a 

sample of pure tritium will remain un-decayed after 25 years?   (2) 

Ans: N0/4 

10. What percentage of a given mass of a radioactive substance will be left un-

decayed after 5 half-life periods?       (2) 

Ans: N/N0 =1/2
n
 =1/32 =3.125% 

11. A radioactive nucleus „A‟ decays as given below: 

   β           γ 



 

 

   A A1 A2 

 If the mass number & atomic number of A1 are 180 & 73 respectively, find the 

mass number & atomic number of A & A2      (2) 

Ans:  A—180 & 72, A2—176 & 71 

12. Two nuclei P & Q have equal no: of atoms at t=0.Their half lives are 3 & 9 

hours respectively. Compare the rates of disintegration after 18 hours from the 

start.            (2) 

Ans:  3:16 

*13. Two radioactive materials X1& X2 have decay constants 10λ & λ respectively. 

If initially they have the same no: of nuclei, find the time after which the ratio of 

the nuclei of X1 to that of X2 will be 1/e? Ans: N=N0e
-λt
, t=1/9λ   (3) 

*14. One gram of radium is reduced by 2.1mg in 5 years by decay. Calculate the 

half-life of Uranium. 

Ans: 1672 years          (3) 

*16.  At a given instant there are 25% un-decayed radioactive nuclei in a sample. 

After 10 seconds the number of un-decayed nuclei reduces to 12.5 %.calculate the 

i) mean life of the nuclei ii) the time in which the number of the un-decayed nuclei 

will further reduce to 6.25 % of the reduced number. 

Ans: t1/2=10s, λ=.0693/s, τ=1/λ=14.43s, N=1/16(N0/8) →t=4x10=40s  (3) 

17. Half lives of two substances A and B are 20 min and 40 min respectively.  

Initially the sample had equal no of nuclei.  Find the ratio of the remaining no: of 

nuclei of A and B after 80 min.   

Ans:   1:4           (3) 

   

NUCLEAR REACTIONS 

1. Why heavy water is often used in a nuclear reactor as a moderator?  (1) 

2. Why is neutron very effective as a bombarding particle in a nuclear reaction?(1) 

Ans: Being neutral it won’t experience any electrostatic force of attraction or 

repulsion. 

3. Why is the control rods made of cadmium?     (1) 

Ans: They have a very high affinity on neutrons. 

4. Name the phenomenon by which the energy is produced in stars.  (1) 

Ans: Uncontrolled Nuclear fusion 

5. Name the physical quantities that remain conserved in a nuclear reaction?(1) 

6. What is neutron multiplication factor? For what value of this, a nuclear reactor is 

said to be critical? Ans: K=1            (2) 

7. 4 nuclei of an element fuse together to form a heavier nucleus .If the process is 

accompanied by release of energy, which of the two: the parent or the daughter 

nuclei would have higher binding energy per nucleon. Justify your answer. (2) 



 

 

8. If 200MeV energy is released in the fission of single nucleus of    
   , how much 

fission must occur to produce a power of 1 kW.     (3) 

 

VALUE BASED QUESTIONS 

 

1.  Medha‟s grandfather was reading article is newspaper. He read that after so 

many years of atomic bombing is Hiroshima or Nagasaki, Japan National census 

indicated that children born even now are genetically deformed. His grandfather 

was not able to understand the reason behind it. He asked his Granddaughter 

Medha who is studying in class XII science. Medha sat with her grandfather and 

showed him pictures from some books and explained the harmful effects of 

radiations.  

(i) What are the values/ skills utilized by Kajal to make her grandfather understand 

the reason of genetically deformity?  

(ii) Name the nuclear reactions that occurred is atom bomb.  

 

2. Muthuswami a resident of Kundakulam was all set to leave everything and 

shift to another place in view of the decision of Govt. to start nuclear thermal 

power plant at Kundakulam. His granddaughter Prachi, a science student, was 

really upset on the ignorant decision of her grandfather. She could finally convince 

him not to shift, since adequate safety measures to avoid any nuclear mishap have 

already been taken by the Govt. before starting nuclear thermal plants.  

• What is the value displayed by Prachi in convincing her grandfather  

• What is the principle behind working of nuclear reactor 

• What are the main components of nuclear reactor 

 

3. Ruchi‟s uncle who was a kabadiwalah was getting weak day by day. His nails 

were getting blue, he stated losing his hair. This happened immediately after he 

purchased a big container of heavy mass from Delhi University Chemistry 

Department. Doctors advised him hospitalization and suspected he has been 

exposed to radiation. His uncle didn‟t know much about radiations but Ruchi 

immediately convinced her uncle to get admitted and start treatment.  

(i) What according to you are the values utilized by Rama to convince her uncle to 

get admitted in hospital  

(ii)Name the radioactive radiations emitted from a radioactive element 

 

4. Shyam saw his younger brother wondering with a question which deals with 

emission of light from a vapour lamp. He was anxious to know how different 

colors were being emitted by different light. He also saw mercury and sodium 

vapour lamps in the physics lab and was curious to know what is inside the lamps. 



 

 

On seeing his anxiety to know more about it , Shyam explained about absorption of 

energy and reemission of photons in the visible region. He also advised him not to 

touch or break any items in the lab for the thirst of knowledge.  

a)What is the moral you derive from Shyam?  

b)Which series in the hydrogen spectrum is in the visible region?  

 

5. Mr. Raju a daily wages worker got affected by cancer. On knowing about it all 

his coworkers started avoiding him, fearing that it was contagious. Mr. Raju felt 

very depressed. Mr. Rahul a close friend immediately took Mr. Raju to a 

radiologist who examined him and said it was the beginning stage of cancer and it 

can be easily cured and he also certified that it is not a communicable disease.  

 (i) What moral values did Mr. Rahul  exhibit ? 

(ii) A radioactive substance „X‟ has a half life of 140 days. Initially it is 8g. 

Calculate the time for this substance „X‟ when it reduces to 1 g. 

 

 

 

 

  



 

 

 

9. ELECTRONIC DEVICES 

GIST 

 In metals, the conduction band and valence band partly overlap each other 

and there is no forbidden energy gap. 

 In insulators, the conduction band is empty and valence band is completely 

filled and forbidden gap is quite large = 6 eV. No electron from valence band can 

cross over to conduction band at room temperature, even if electric field is applied. 

Hence there is no conductivity of the insulators. 

 In semiconductors, the conduction band is empty and valence band is totally 

filled. But the forbidden gap between conduction band and valence band is quite 

small, which is about 1 eV. No electron from valence band can cross over to 

conduction band. Therefore, the semiconductor behaves as insulator. At room 

temperature, some electrons in the valence band acquire thermal energy, greater 

than energy gap of 1 eV and jump over to the conduction band where they are free 

to move under the influence of even a small electric field. Due to which, the 

semiconductor acquires small conductivity at room temperature 

  

Metals                                 Insulators                                 Semiconductors 

 

 

 

 

Distinction between Intrinsic and Extrinsic Semiconductor 

Intrinsic Extrinsic 

1 It is pure semiconducting 

material and no impurity 

atoms are added to it 

1 It is prepared by doping a small quantity 

of impurity atoms to the pure 

semiconducting material. 

2 Examples are crystalline 

forms of pure silicon and 

germanium. 

2 Examples are silicon and germanium 

crystals with impurity atoms of  arsenic, 

antimony, phosphorous etc. or indium, 

boron, aluminum etc. 

3 The number of free electron in 

conduction band and the 

number of holes in valence 

band is exactly equal and very 

3 The number of free electrons and holes 

is never equal. There is excess of 

electrons in n-type semiconductors and 

excess of holes in p-type 



 

 

small indeed. semiconductors. 

4 Its electrical conductivity is 

low 

4 Its electrical conductivity is high. 

5 Its electrical conductivity is a 

function of temperature alone. 

5 Its electrical conductivity depends upon 

the temperature as well as on the 

quantity of impurity atoms doped in the 

structure. 

Distinction between n-type and p-type semiconductors 

n-type semiconductors p-type semiconductors 

1 It is an extrinsic 

semiconductors which is 

obtained by doping the 

impurity atoms of Vth group 

of periodic table to the pure 

germanium or silicon 

semiconductor. 

1 It is an intrinsic semiconductors which 

is obtained by doping the impurity 

atoms of III group of periodic table to 

the pure germanium or silicon 

semiconductor. 

2 The impurity atoms added, 

provide extra electrons in the 

structure, and are called donor 

atoms. 

2 The impurity atoms added, create 

vacancies of electrons (i.e. holes) in the 

structure and are called acceptor atoms. 

3 The electrons are majority 

carriers and holes are minority 

carriers. 

3 The holes are majority carriers and 

electrons are minority carriers. 

4 The electron density (ne) is 

much greater than the hole 

density (nh)i.e. ne>>(nh) 

4 The hole density (ne) is much greater 

than the electron density (nh)i.e. nh>> ne 

5 The donor energy level is 

close to the conduction band 

and far away from valence 

band. 

5 The acceptor energy level is close to 

valence band and is far away from the 

conduction band. 

6 The Fermi energy level lies in 

between the donor energy 

level and conduction band. 

6 The Fermi energy level lies in between 

the acceptor energy level and valence 

band. 

P-n junction diode 

Two important processes occur during the formation of p-n junction diffusion and 

drift. The motion of majority charge carriers give rise to diffusion current. 

Due to the space charge on n-side junction and negative space charge region on p-

side the electric field is set up and potential barrier develops at the junction Due to 



 

 

electric field e- on p-side moves to n and holes from n-side to p-side which is 

called drift current. 

In equilibrium state, there is no current across p-n junction and potential barrier 

across p-n junction has maximum value. 

The width of the depletion region and magnitude of barrier potential depends on 

the nature of semiconductor and doping concentration on two sides of p-n junction. 

Forward Bias 

P-n junction is FB when p-type connected to the +ve of battery and n-type 

connected to –ve battery 

Potential barrier is reduced and width of depletion layer decreases. 

Reverse Bias 

P-n junction in RB p-type connected to the –ve battery and n-type connected to 

+ve 

Resistance of p-n junction is high to the flow of current. 

 
 

 

 

 

 

 

 0  

 Rrectification 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LED PHOTODIODE SOLARCELL 

  
 

Forward biased Reverse biased No external baising,It 

generates emf when 

solar radiation falls on it.  

Recombination of 

electrons and holes  take 

place at the junction and 

emits e m radiations 

Energy is supplied by 

light to take an electron 

from valence band to 

conduction band. 

Generation of emf by 

solar cells is due to three 

basic process generation 

of e-h pair,separation 

and collection 

It is used in Burglar 

alarm, remote control  

It is used in photo 

detectors in 

communication 

It is used in 

satellites,space vechicles 

calculators. 



 

 

 

 

 

• There are two types of transistor – NPN & PNP 

 
• Applications of transistor 

(1)    Transistor as a switch (2) Transistor as an amplifier (3) Transistor as an 

oscillator 

 

 

 

Transistor-Amplifier_ An 

amplifier is a device which is used for increasing the amplitude of variation of 

alternating voltage or current or power,thus it produces an enlarged version of the 

input signal. 

For Circuit diagram refer NCERT diagram 

 
 

 



 

 

 

Digital Electronics –Logic Gates 

• The three basic Logic Gates are  

 

(1)  OR Gate:  OUTPUT Y= A + B   

 (2) AND Gate:  OUTPUT Y=A.B 

 (3) NOT GATE:  OUTPUT  Y=Y‟ 

 

 

 

COMBINATION OF GATES 

(1)   NOR GATE: OUT PUT Y =     ̅̅ ̅̅ ̅̅ ̅̅  

(2)   NAND GATE:  OUT PUT Y=     ̅̅ ̅̅ ̅̅  
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Semiconductor and electronic devices 



 

 

QUESTIONS 

SEMICONDUCTORS 

1. What is the order of energy gap in an intrinsic semiconductor?  (1) 

2. How does the energy gap vary in a semiconductor when doped with penta -

valent element?       (1) 

3. How does the conductivity change with temperature in semiconductor?(1) 

4. What type of semiconductor we get when: Ge is doped with Indium? Si is doped 

with Bismuth?          (1) 

5. In a semiconductor concentration of electron is 8 x 10
13

cm
-3

 and holes 5 x 10
12

 

cm
-2

 : is it P or    N type semiconductor?      (1) 

6. Draw energy gap diagram of a P Type semiconductor?                            (1) 

7. What is Fermi energy level?                                                                           (1) 

8. Energy gap of a conductor, semiconductor, insulator are E1, E2, E3 respectively. 

Arrange them in increasing order.        (1)  

9. Name the factor that determines the element as a conductor or semiconductor?                    

  (1) 

10. Why semiconductors are opaque to visible light but transparent to infrared 

radiations?                    (2) 

Ans: The photons of infrared radiation have smaller energies, so they fail to excite 

the electrons in the valence band. Hence infrared radiations pass through the 

semiconductors as such; i.e. a semiconductor is transparent to infrared radiation 

11. The ratio of number of free electrons to holes ne/nh for two different materials 

A and B are 1 and <1 respectively. Name the type of semiconductor to which A 

and B belongs.                                         (2) 

Ans: If ne/nh =1 . Hence A is intrinsic semiconductor. If ne/nh<1 , ne<nh hence B is 

P-type. 

12. Differentiate the electrical conductivity of both types of extrinsic 

semiconductors in terms of the energy band picture.               (2)

 
P-N JUNCTION DIODE 

1. How does the width of depletion layer change, in reverse bias of a p-n junction 

diode?           (1) 



 

 

2. Draw VI characteristic graph for a Zener diode?           (1)  

3. In a given diagram, is the diode reverse (or) forward biased?              (1) 

 

 

Ans: Reverse biased. 

4. Why Photo diode usually operated at reverse bias?           (2) 

5. State the factor which controls wave length and intensity of light emitted by 

LED.              (2) 

Ans: (i) Nature of semi-conductor  

         (ii) Forward Current 

6. With the help of a diagram show the biasing of light emitting diode. Give two 

advantages over conventional incandescent Lamp.            (2)  

Ans: Mono chromatic, Consume less power. 

8. Draw a circuit diagram to show, how is a photo diode biased?            (2)   

9. Pure SI at 300K have equal electron and holes concentration 1.5 x 10
16

 per m
3
. 

Doping by   Indium increases hole concentration to 4.5 x 10
22

 per m
3
. Calculate 

new electron concentration. 

Ans: nenh = ni
2
           (2) 

10. What is an ideal diode? Draw its output wave form. 

11. In the following diagram, identify the diodes which are in forward biased and 

which are in reversed biased. 

 

 

  

 

 

 

 

 

 

 

 

 

+10V 

2 

-10V 

R 

0V 

3 

-5V 

-12V 

4 

1 +5V 

0V 

+5V 



 

 

12. A semiconductor has equal electron and hole concentrations of 6x10
8
/m

3
. On 

doping with a certain impurity, the electron concentration increases to 9x10
12

/ m
3
.           

          (2) 

(i) Identify the new semiconductor obtained after doping. 

(ii) Calculate the new hole concentrations. 

Ans: (i) n-type semiconductor. 

        (ii) nenh=ni 
2 
=> nh=6x10

8 
x6x10

8 
=   4x10

4 
perm

2 

 

13. Determine the current through resistance “R” in each circuit. Diodes D1 and 

D2 are identical and ideal.  

2 

 

 

 

 

 

Ans: In circuit (i) Both D1 and D2 are forward biased hence both will conduct 

current and resistance of each diode is “0”.Therefore I = 3/15 = 0.2 A 

(i) Diode D1 is forward bias and D2 is reverse bias, therefore resistance 

of diode D1 is “0” and resistance of D2 is infinite. Hence D1 will 

conduct and D2 do not conduct. No current flows in the circuit. 

 

14.   From the given graph identify the knee voltage and breakdown voltage.  

Explain?           (2) 

 

 

 

 

 

 

 

15. Germanium and silicon 

junction diodes are connected in 

parallel. A resistance R, a 12 V 

battery, a milli ammeter (mA) 

and Key(K) is closed, a current 

began to flow in the circuit. 

What will be the maximum 



 

 

reading of voltmeter connected across the resistance R?       (2) 

 

Ans: The potential barrier of germanium junction diode is 0.3v and silicon is 0.7V, 

both are forward biased. Therefore for conduction the minimum potential 

difference across junction diode is 0.3V.Max.reading of voltmeter connected 

across R=12-0.3=11.7V. 

16. A Zener diode has a contact potential of .8Vin the absence of biasing .It 

undergoes breakdown for an electricfield of 10V/m at the depletion region of p-n 

junction.If the width of the depletion region is 2.4µm?What should be the reverse 

biased potential for the Zener breakdown to occur?                  2 

*18. A germanium diode is preferred to a silicon one for rectifying small voltages. 

Explain why?              (2) 

Ans: Because the energy gap for Ge (Eg = 0.7 ev) is smaller than the energy gap 

for Si (Eg = 1.1eV) or barrier potential for Ge<Si.  

19. On the basis of energy band diagrams, distinguish between metals, insulators 

and semiconductors.          (3)  

SPECIAL DEVICES 

*1. A photodiode is fabricated from a semiconductor with a band gap of 2.8eV.can 

it Can it detect a wavelength of 600nm?Justify?                   (2) 

Ans: Energy corresponding to wavelength 600 nm is 

E=hc/  =   6.6x10
-34

 x 3x10
8
 joule = 0.2eV. 

                             600x10
-9 

It cannot detect because E<Eg 

2. Which special type of diode acts as voltage regulator? Give the symbol.  Draw 

its V-I characteristics.          (3)                  

TRANSISTORS 

1. How does the dc current gain of a transistor change, when the width of the base 

region is increased?          (1) 

*2. In only one of the circuits given below, the lamp “L” glows. Identify the 

circuit? Give reason for your answer?                                                          

 (2) 

 

 

 

 

 



 

 

Ans: In fig (i) emitter –base junction has no source of emf. Therefore Ic =0, bulb 

will not glow. In fig (ii) emitter – base junction is forward biased; therefore lamp 

“L” will glow. 

(iii) emitter – base junction is received biased so the bulb will not glow. 

*3. Why do we prefer NPN transistor to PNP for faster action?         (2) 

Ans: For faster action NPN Transistor is used. In an NPN transistor, current 

conduction is mainly by free electron, whereas in PNP type transistor, it is mainly 

holes. Mobility of electrons is greater than that of holes. 

4. In which mode, the cut off, active or saturation, the transistor is used as a 

switch? Why?           (2) 

  Ans: Cut off & saturation  (deleted for March 2015)                                              

5. In NPN transistor circuit, the collector current is 5mA. If 95% of the electrons 

emitted reach the collector region, what is the base current?   (2) 

Here, 

Ic=95% of Ie   =   (95 / 100 ) Ie 

Ie = (100 / 95) × 5 mA = 5.26mA, 

 Ie=Ic+ Ib 

Ib  = 0.25 mA 

6. A student has to study the input and output characteristics of a n-p-n silicon 

transistor in the common emitter configuration. What kind of a circuit arrangement 

should she use for this purpose?  Draw the typical shape of input characteristics 

likely to be obtained by that student.    

(Ans: Fig 14.29, pg 493 & 494 NCERT-Part-2 physics                                                                             

7. Which of input and output circuits of a transistor has a higher resistance and 

why?          (3) 

Ans: The output circuit of a transistor has a higher resistance. Hint: The ratio of 

resistance of output circuit (r0) is 10
4
 times that of input circuit ie       ro =10

4
ri; 

*8. In the circuit diagram given below, a volt meter is connected across a lamp. 

What changes would occur at lamp “L” and voltmeter “V”, when the resistor R is 

reduced? Give reason for your answer.       (3) 

 

Ans: In the given circuit, emitter –base junction of N-P-N   transistor   is forward 



 

 

biased. 

 When “R” decreases, IE increases. Because IC = IE – I B. Therefore IC will also 

increase. Hence bulb will glow with more brightness and voltmeter reading will 

increase. 

9. The base current of a transistor is 105 µA and collector current is 2.05 mA.  (3) 

a) Determine the value of   , Ie , and  α 

b) A change of 27 µA in the base current produces a change of 0.65 mA in the 

collector current. Find  a.c.   
Ib = 105 × 10 

-

6
A  

Ic = 2.05 × 10 
-

3
A  

 = Ic / Ib 

= 19.5   

Also, 

=  2.155 × 10 
-

3
 

  

Ie = Ib + 

Ic A  

α = Ic / Ie = 0.95   

Ib = 27µA = 27 × 10 
-6

  
A   


ac

 = Ic / Ib  =  24.1   

10. Under what conditions an amplifier can be converted in to an oscillator? Draw 

a suitable diagram     of an oscillator.                                                             (3) 

Hint: 1. when feedback is positive. 2. When feedback factor k is equal to l /Av. 

(deleted for March 2015)                                              

11. Explain through a labeled circuit diagram, working of a transistor, as an 

amplifier in common emitter configuration. Obtain the expression for current gain, 

voltage gain and power gain.                 (3) 

12. Draw a circuit diagram to study the input and output characteristic of an NPN 

transistor in common emitter configuration. Draw the graphs for input and output 

characteristics.                              (3) 

13. Define trans conductance of a transistor.  (2) 



 

 

Ans: gm = ∆IC/∆VB 

14. How does the collector current change in junction transistor if the base region 

has larger width? 

Ans: Current decreases.                                                                                     (2) 

15. The input of common emitter amplifier is 2KΏ. Current gain is 20. If the load 

resistances is    

 5KΏ. Calculate voltage gain trans conductance.                                           

(3) 

Ans: gm = β / RI, Av = β RL/RI 

16. Define input, output resistance, current amplification factor, voltage 

amplification factor, for  common emitter configuration of transistor.    (3) 

17. A change 0.2 mA in base current, causes a change of 5mA in collector current 

in a common emitter amplifier.  

(i) Find A.C current gain of Transistor.  

(ii) If input resistance 2KΏ and voltage gain is 75. Calculate load resistance used in 

circuit. 

β AC current gain = β ∆Ic / ∆ Ib                                                                      (3) 

19. In a transistor the base current is changed by 20μA. This results in a change of 

0.02V in base emitter voltage and a change of 2mA in collector current.       

(i) Find input resistance,         (3) 

(ii) Trans conductance. 

20. With the help of circuit diagram explain the action of a transistor.  (3) 

21. Draw the circuit diagram to study the characteristic of N-P-N transistor in 

common emitter configuration. Sketch input – output characteristic for the 

configuration. Explain current gain, voltage gain.                           (3) 

22. Draw the transfer characteristics of a transistor in common emitter 

configuration. Explain briefly the meaning of the term active region and cut off 

region in this characteristic.            (3) 

23. Explain with the help of a circuit diagram the working of N-P-N transistor as a 

common emitter amplifier. Draw input and output wave form.           (3) 

24. Draw a labeled circuit diagram of common emitter amplifier using P-N-P 

transistor. Define voltage gain and write expression. Explain how the input and 

output voltage are out of phase 180
o
 for common emitter transistor amplifier.  

          (3) 

25. The output characteristic of transistor is shown. 

(i) Find current amplification 



 

 

(ii) Output Resistance 

 

Ic (mA) 

 

 

 

 

 

 

 

 

 

 

 

 

  0.5      1.0    1.5      2.0       2.5       3.0       3.5       4.0  VCE (V) 

LOGIC GATES 

*1. Modern technology use poly silicon instead of metal to form the gate. Why?

            (1) 

Ans: Poly silicon has high conductivity compared to metal. 

2. Identify the logic gate; Give its truth table and output wave form?    (1) 

 

Ans: NAND GATE. 

*3. Draw the logic circuit and   the output wave form   for given output Y=0, 0, 1, 

1                                

 (2) 

 

Ans: The output of the AND gate is Y = A.B consequently the input of the OR 

gate are A and A.B . Then the final Y = A + A.B 

 

10μA 

20μA 

30μA 

40μA 

50μA 

60μA 

10mA 



 

 

Input for AND 

gate Output of Input of output of 

  AND gate OR gate OR gate 

A B Y= A.B A Y Y = A + Y 

0 0 0 0 0 0 

0 1 0 0 0 0 

1 0 0 1 0 1 

1 1 1  1 1 

*4. Construct the truth table for the Boolean equation Y=(A+B).C and represent by 

logic circuit.             (2) 

C 

Y 

 

A  

B   

Ans: The output of OR gate is A+B. Consequently, the inputs of AND gate are 

A+B & C Hence the Boolean equation for the given circuit is Y=(A+B).C 

 

 

 

 

 

 

 

 

 

 

5. 

Construct AND gate using NAND GATE and give its truth table?   (2) 

Ans: AND Gate using NAND GATE:- 

 

 

 



 

 

A B Y= A.B 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

6. Identify which basic gate OR, AND and NOT is represented by the circuits in 

the dotted lines boxes 1,2 and 3. Give the truth table for the entire circuit for all 

possible values of A and B?              (3) 

 

 

Ans: The dotted line box 1 represents a NOT gate. The dotted line box 2 

represents an OR gate. Here we use de Morgan‟s theorem. The dotted line 3 

represents AND gate. 

7. Two input waveforms A and B shown in figure (a) and (b) are applied to an 

AND gate. Write the output       (3) 

 

 

Time 1 2 3 4 5 6 

interval       

Input A 0 1 1 0 0 1 

Input B 0 0 1 1 0 0 

Output 0 0 1 0 0 0 

Y = A.B       

Input waveform 

 

 

 



 

 

8. A circuit symbol of a logic gate and two input wave forms A and B are shown. 

a) Name the logic gate  

b) Give the output wave form  

 

A 

 

B 

 

  a. Name the logic gate 

b. Give the output wave form                                                          

 (3) 

Ans: Current amplifier =  ∆Ic / ∆ Ib = 9.5 – 2.5 / 50 x 10 
-6 

 

1. Identify the Logic gate. 

 A 

 

 B 

Y =  A B  

2. Identify the Logic gate 

        OR 

 A 

 (A+B) 

                B 

 

 AND 

 A.B 

 

 NAND 

 

Ans: Y = (A+B) AB 

 

 



 

 

3. Identify the gate: 

 

 A A B  

 

 Y 

B 

Ans: AND Gate 

VALUE BASED QUESTIONS 

 

1.   Ritu‟s grandparents were planning to go for a long trip to Kashi from their 

home town Nagpur. Ritu‟s father asked the grandparents to take one mobile phone 

with them. But the grandparents denied it telling that they were practiced to live 

without it. Now Ritu took much effort to convince the grandparents and finally 

they agreed. What are the values exhibited by ritu?The circuits in mobile phones 

essentially contain transistors. If two transistor amplifiers of voltage gain 20 and 5 

are cascaded in series, find the voltage gain of the combination.  

 

2. Ritu‟s relatives planned to have DJ programme till midnight for her 

brother‟s marriage. Hearing this Ritu opposes the plan and tells that latenight 

programme  will disturb the sleep of neighbouring people. The relatives got 

convinced. Here what are the social values exhibited by her. 

The amplifier systems used in DJ programme uses transistor amplifier in common 

emitter configuration. Calculate the collector current and emitter current if the base 

current is 50 μA and current gain is 4. 

 

3. Two students namely Ranjan and Praveen was asked to take up a project on 

efficient lighting  for road ways, cycle paths and bus lanes. They found LED IS 

THE BEST source for the above said reasons. They collected the information from 

various sources and submitted the project  about its working, advantages and its 

applications by presenting with a good working model.   

               a) By seeing these two students, what kind of qualities you want adopt 

from them. 

               b) Explain LED with neat diagram and draw its symbol. 

              (ANS: a) Initiative, curiosity, punctuality, obedience & b) Refer NCERT 

text book) 

 

4. I went out for shopping with my mother; during purchase of vegetables I 

noticed that the Vendor used a digital weighing machine. On another shop, I 



 

 

noticed the vendor was using an ordinary weighing machine. So I used to go to the 

shop with digital machine. I remembered having studied about Logic Gates where, 

digital   codes are used.  

a) What do you mean by Logic Gate? Mention the basic universal gates. 

b) What is the value, in your opinion, that I created by the above incident. 

(ANS: a)  –Refer NCERT Text book;  

c) concentration and observation in the class room, retaining capacity, co-

relating of what was taught with the real life incident) 

 

5. Arun and Naveen  studying in KENDRIYA VIDYALAYA  watched the 

film “Swadesh” together getting inspiration from the film,they  realized the need of 

the hour for the conservation of energy. Together they decided to do something for 

the nation. With the help of their school teachers and principal they arranged an 

exhibition to depict the various renewable sources of energy and the applications 

of it.  

a) What values must have highlighted so that the youngsters are motivated? 

b) Explain the working of a solar cell with a neat diagram. 

(ANS: a) Need to conserve energy with the motto of sustainable development in 

fulfilling the needs of the present generation without compromising the need of the 

future generation, taking an initiative, bringing awareness among the students and 

the society.   (b) Refer NCERT text book) 

 

6.Suraj was aware of the government policy regarding the supply of solar panels  at 

subsidised rates.During summer vacations ,when he reached his village to stay with 

his grandparents for a fortnight,this idea struck him and persuaded his grandfather 

to apply for solar panels. a. ) What are the values observed in Suraj? B.) Expain the 

principle of working of solar cells 

ANS: a.)progressive mentality,well versed with current affairs.  B.)Refer  the 

NCERT text book. 

 

7.Biju was learning about LED in his electronic class.He decided to make an LED 

torch as a project. His instructor appreciated his efforts .He gifted this torch to his 

grandmother. A.)What are the values observed in Biju?  B.)Why is LED better 

than normal torch bulb? 

ANS: a.)Sharp,enthusiastic,applies the newly learnt knowledge for a beneficial 

cause,care for elders.  B.)Refer  the NCERT text book. 

 

 

 



 

 

10. COMMUNICATION SYSTEMS 

GIST  

1. COMMUNICATION 

The sending and receiving of message from one place to another is called 

communication. Two important forms of communication systems are (i) Analog 

and (ii) digital. 

In analog communication the signal is continuous while in digital communication 

the signal is discrete. 

2. THREE BASIC ELEMENTS OF COMMUNICATION 

(i) Transmitter (ii) Communication channel (iii) Receiver 

3. MODULATION 

The superposition of (audio frequency) message signal (20 Hz-20 kHz) over (high 

frequency) carrier wave (≈ 1MHz) is called modulation. 

4. NEED FOR MODULATION: 

* Size of antenna h= λ/4 so, for high frequency. Height will be large which is 

impossible.  

* Effective power radiated by an antenna P α 
2

1


 

* Mixing up of signals from different transmitters.  

 

5. TYPES OF MODULATION 

There are two broad types of modulation: (i) Continuous wave modulation  

(ii) Pulse modulation. 

1. Continuous wave modulation is of three types: 

(i) Amplitude modulation (AM): In amplitude modulation, the amplitude of 

carrier wave varies in accordance with instantaneous voltage of information (or 

message) signal. 

(ii) Frequency modulation (FM): In frequency modulation the frequency of 

carrier wave is varied in accordance with instantaneous voltage of information 

signal. 

(iii) Phase modulation (PM): In phase modulation, the phase of carrier 

wave is varied in accordance with the information signal. 

 

 

 

 

 

 

 

 



 

 

6. Amplitude modulation  

 
 

7. SPACE COMMUNICATION 

Space communication uses free space between transmitter and receiver. 

Space communication is via: 

(i) ground waves (ii) space waves (iii) sky waves 

 
8. GROUND OR SURFACE WAVE PROPAGATION is a mode of wave 

propagation  in which the ground has a strong influence on the propagation  of 

signal wave from  the transmitting antenna to receiving antenna .In this 

propagation ,the signal waves glides over the surface of earth, Ground waves are 

heavily absorbed by earth and not suitable for long range communication. Ground 

wave propagation can be sustained only at low frequencies (500 kHz-1500 kHz). 

 

9. SKY WAVE PROPAGATION is a mode of wave propagation in which the 

radiowave emitted from the transmitter antenna reach the receiving antenna after 

reflection by ionosphere. Sky wave propagation is possible because of reflection of 

carrier signals from ionosphere or satellite. 

 

10. SPACE WAVE PROPAGATION higher than 30MHz is that mode of wave 

propagation in which the radiowaves emitted from the transmitter antenna reach 

the receiving antenna through space. These radiowaves are called space waves. It 



 

 

is also called line of sight communication. Space wave is suitable for UHF/VHF 

regions. 

Band width of the signal 

Type of signal Band width 

Speech 2800 Hz 

Music 20 KHz 

Video 42 MHz 

Video & Audio 

(T.V) 

6.0 MHz 

 

11. COVERING RANGE OF T.V. TRANSMITTING TOWER is d=√2Reh, 

where h is height of tower and Re radius ofearth. T.V. waves are frequency 

modulated waves. VHF T.V. waves range from 47 to 230 MHz and UHF T.V. 

waves have range from 470 to 960 MHz. 

Maximum line of sight distance dm =√2RhT + √2RhR. 

 

12. MAXIMUM USABLE FREQUENCY 

It is that highest frequency of radio waves which when sent at some angle towards 

the ionosphere, gets reflected from that and returns to the earth. 

13. SATELLITE COMMUNICATION 

The communication satellite is used for reflecting sky waves without any 

disturbance. Its height is 35800 km above earth‟s surface. To cover entire globe of 

earth simultaneously 3-satellites are employed. 

 

II.  IMPORTANT FORMULAE 

1. Marconi antenna is grounded, and its length = λ/4, where λ is wavelength of the 

waves transmitted. It is called quarter wave antenna. 

2. Hertz antenna is not grounded, and its length = λ/2. It is called half wave 

antenna. 

3. Side band frequencies in AM wave are υSB = υc ± υmwhere υm is frequency of 

modulating (audio) signal. 

4.  Modulation index,       ma = Em / Ec 

  Modulation index,       ma=  Emax – Emin / Emax + Emin 

6. Coverage range (d) for a given height (h) of antenna 

    d = √2hR where R = radius of earth. 

    d = √2Rhr + √2RhR, where hT , hR are the heights of transmitter and receiver 

antennas. 

7. Population covered = population density x area covered. 

8. Number of channels, 

  N = Total band width of channels / Band width per channel  



 

 

 

III. Communication System – Block Diagrams 

1)  

 
2) 

 

3)  

 

4)  

 
5) 



 

 

 
CONCEPT MAP 

 

 

 

 

 

 

 

 

 

 

 

QUESTIONS 

ELEMENTS OF COMMUNICATION SYSTEMS 

1. Mention the functions of the transponder?     (1) 

Ans:  A device fitted on the satellite which receives the signal and retransmits it 

after amplification. 

2. What should be the length of dipole antenna for a carrier wave of 5 x 10
8 

Hz?

 (1) 

Ans: L = λ\2 = c\v x 2 = 3 x 10
8 
/ 5 x 10

8 
x 2 = 0.3m. 

3. *A device X can convert one form of energy into another. Another device Y can 

be regarded as a combination of a transmitter and a receiver. Name the devices X 

and Y. (1) 

(a) Transducer          (b) Repeater  

4. Name the two basic modes of communication. Which of these modes is used for 

telephonic communication?                                                                           (2) 

HINT: 



 

 

Two basic modes of transmission are (i) Point-to-point and (ii) broad cast mode.      

Point-to-point mode is used for Telephonic communication. 

Differentiate an analog signal and a digital signal. How can an analog signal 

converted into a digital signal?  

(2) 

 (2) 

Hint:   X= IF STAGE, Y = Amplifier 

7.* Complete the following block diagram depicting the essential elements of a 

basic     

communication system.  (3) 

 
  

ANS:TRANSMITTER, MEDIUM AND RECIEVER 

 

8.Calculate the length of a half wave dipole antenna at  (3) 

 (a) 1 MHz       (b) 100 MHz       (c) 1000MHz 

What conclusion you draw from the results? 

Hint: Length of dipole antenna, L = λ/ 2   

(a) 150m (b) 1.5m (c) 15 cm 

 

 

II. PROPAGATION OF EM WAVES 

1. Name the types of communication that uses carrier waves having frequencies in 

the range  

     10
12 

to 10
16 

Hz. 

Ans. Optical communication   (1) 

2. Write the expression for band width in FM.                                        (1) 

Ans. width = 2 times frequency of modulating signal  

3. What is attenuation?        (1) 

4. What is the role of band pass filter in modulation circuit?   (1) 

Ans.If filters out low and high frequencies and only allow band of frequencies (wc 

– wm) to  (wc+wm) 

5. Distinguish between analog and digital communication.   (1) 

 



 

 

6. State the facts by which the range of transmission of signals by a TV tower can 

be increased? 

Ans. by increasing height of transmitting antenna    (1) 

by increasing height of receiving antenna 

7. What % of AM wave power is carried by side bands for m=1?  (1) 

8. Why moon cannot be used as a communicate satellite?  (1) 

9. Explain why medium waves are better parries of signals than radio waves?(1) 

Hint:  Uni-directional propagation. 

10. What is the requirement of transmitting microwaves from one to another on the 

earth? 

Ans: The transmitting and receiving antennas must be in line of sight.  (1) 

11. Name the type of radio waves propagation involved when TV signals broadcast 

by a tall antenna are intercepted directly by the receiver antenna.(1) 

12. Why sky waves are not used for the transmission of TV signals?    (1) 

13. A TV tower has a height of 300m. What is the maximum distance upto which 

this TV transmission can be received? 

Ans:  d = √2Rh = √ 2 x 6400 x 1000 x 300 = 62km                   (1) 

14. How does the effective power radiated by an antenna vary with wavelength?    

         (1) 

15.*Why ground wave propagation is not suitable for high frequency? (OR)Why is   

ground wave propagation restricted to frequency up to 1500 kHz? (1) 

 Hint: It is because radio waves having frequency greater than 1500MHz are 

strongly absorbed by the ground. 

16.*Why are signals not significantly absorbed by ionosphere in satellite 

communication? 

Hint: It is because satellite communication employs HF carrier i.e. microwaves (1) 

17. How many geostationary satellites are required to provide communication link 

over the entire globe and how should they be parked?   (1) 

18.* Why is the orbit of a remote sensing satellite called sun synchronous? (1) 

Hint:  it is because when ever such a satellites passes over a particular area of the 

Earth, the position of the sun with respect to that area remains the same. 

19. At a particular place at a distance of 10km from a transmission station a person 

can receive signals but not able to receive signals at 100km, suggest a method how 

he can receive signal at 11 km By using antenna.   (1) 

20. The tuned circuit of oscillator in a single AM transmitter employs 50 uH coil 

and 1nF capacitor. The oscillator output is modulated by audio frequency up to 

10KHz. Determine the range of AM wave.      (2) 



 

 

Hint:  υc = 1/2π√LC ;  USF = υc + υm   ;  LSF = υc – υm 

21. The TV transmission tower at a particular station has a height of 160 m. What 

is the Coverage range?         (2) 

22. What is the population covered by the transmission, if the average Population 

density around the tower is 1200km
-2

?      (2) Hint: 

d = √2Rh=√2×6.4×10
3
 ×160×10

-3
 =45km       Range 2d=2×45=90km 

 Population covered=area × population density=1200×6359= 763020            

23. A transmitting antenna at the top of tower has a height of 36m and the height of 

the receiving antenna is 49m. What is the maximum distance between them, for the 

satisfactory communication in the LOS mode? (Radius of the earth =6400km).  

    (2) 

Hint. Using d= √2Rht + √2Rhr we get   =46.5km  

24. Derive an expression for covering range of TV transmission tower   (2) 

25. * What is space wave propagation? Which two communication methods make 

use of this mode of propagation? If the sum of the heights of transmitting and 

receiving  antennae  in line of sight of communication is fixed at h, show that the 

range is maximum when  the two antennae have a height h/2 each. (3)                                             

Ans: Satellite communication and line of sight (LOS) communication make use of 

space waves. Here    d1=√2Rh2     and d2= √2Rh2 

For maximum range, 

  Dm=√2Rh1 + √2Rh2 

  where dm =d1 + d2= d 

  Given  h1 + h2 = h 

Let h1 = x then h2 = h-x 

Then dm = √2Rx + √2R(h-x) , 

d dm /dx = √R/2x - √R/2(h-x) = 0 

i.e., 1/2x = 1/2(h-x) i.e., x = h/2 

=> h1 = h2 = h/2. 

26. * A ground receiver station is receiving signals at (i) 5 MHz and (ii) 100 MHz, 

transmitted from a ground transmitter at a height of 300 m located at a distance of 

100km. Identify whether the signals are coming via space wave or sky wave 

propagation or satellite transponder. Radius of earth = 6400 km; Maximum 

electron density in ionosphere, Nmax = 10
12

m
-3                            

(3) 

Solution: 

 Maximum coverage range of transmitting antenna, d = √2Reh 



 

 

Therefore d = √2 x 6400 x 10
3
 x 300 = 6.2 x 10

4 

The receiving station (situated at 100 km) is out of coverage range of transmitting 

antenna, so space wave communication is not possible, in both cases  (i) and (ii) 

The critical frequency (or maximum frequency) of ionospheric  propagation is    fc 

= 9(Nmax)
1/2

 =  9 x √10
12

= 9 x 10
6
 Hz = 9 MHz Signal (i) of 5MHz (< 9 MHz) is 

coming via ionosphere mode or sky wave propagation, while signal (ii) of 100MHz 

is coming via satellite mode. 

27. * By what percentage will the transmission range of a TV tower be affected 

when the height of the tower is increased by 21%.   ?                  (3)                                          

Solution: 
Transmission range of TV tower = d = √2hR If the height is increased by 21%, 

new height  

h‟ = h + 21\100h = 1.21h 

If d‟ is the new average range, then d‟/d =√h‟ / √h = 1.1% increase in range Δd\ d x 

100% = (d‟ – d \ d) x 100% = (d‟/ d -1) x100% = (1.1 – 1) x 100% = 10% 

      

MODULATION 

1. What type of modulation is used for commercial broadcast of voice signal?(1) 

2. *Over modulation result in distortion of the signal in amplitude modulation. 

Why?(1) 

Ans:  When carrier wave is over modulated (i.e. ma>1), the modulated wave will be 

absent at negative peak of modulating signal. This results in distortion of the signal.            

3.*An AM wave contains more power than the carrier wave. Why?  (1) 

Ans: An AM wave contains three components, the carrier components and the two 

side band components (LSB and USB). It therefore contains more power than the 

carrier wave. 

4.* Why is frequency modulation better than amplitude modulation?    (1) 

5.* What would be the modulation index for an amplitude modulated wave for 

which the maximum amplitude is „a‟ while the minimum amplitude is „b‟? (2) 

Ans. Modulation index,  am = Em/Ec                  … (1) 

Maximum amplitude of modulated wave a=Ec + Em     .....(2) 

Minimum amplitude of modulated wave b = Ec - Em  …(3) 

From (2) and (3),  Ec = a+b/2,  Em = a-b/2 

From (1), modulation index,  am = Em/Ec = (a-b)/2 / (a+b)/2 = a-b/ a+b 



 

 

6. A carrier wave of peak voltage 20 V is used to transmit a message signal. What 

should be the peak voltage of the modulating signal, in order to have a modulation 

index of 80% ?  (2) 

Hint:              Modulation index,       ma = Em / Ec 

                       Em =ma x Ec   = 0.80 x 20 V = 16 V 

7. A message signal of frequency 10 kHz and peak value of 8 volts is used to 

modulate a carrier of frequency 1MHz and peak voltage of 20 volts. Calculate:  (i) 

Modulation index   

(ii) The side bands produced.       (2) 

Solution: (i) Modulation index, ma = Em / Ec = 8/20 = 0.4 

(ii) Side bands frequencies = fc ± fm  

Thus the side bands are at 1010KHz and 990 kHz. 

8.An amplitude modulation diode detector, the output circuit consists of resistance 

R = 1kΩ and capacitance C = 10pf. It is desired to detect a carrier signal of 100 

kHz by it. Explain whether it is a good detector or not? If not what value of 

capacitance would you suggest?                                        (3)         

Solution: The satisfactory condition for demodulation is that reactance at carrier 

frequency must be       

much less than R. 

                    Reactance = 1 / ώC = 1 / 2πfCC = 1/ 2 x 3.14 x 100 x 10
3
 x 10 x 10

-12
 

                                       = 1.59 x 105 Ω = 159 kΩ  

 This is much greater than the given resistance, so it is not a good detector. For 

detection, the condition is   1 / 2πfCC << R   = C >> 1 / 1.59 x 10
-9 

fared or C >> 

1.59 nF. 

Thus for proper detection the capacitance of output circuit must be much greater 

than 1.59 nF. The suitable capacitance is 1µF. 

  



 

 

VALUE BASED QUESTIONS 

 

1. Sara & her mother went to purchase a colour TV set. Her mother got confused 

with so many features and functions of electronic appliances. Sara explained 

about the digital and analog signals to her. Then her mother asked about the flat 

screen. Sara told her that there are two main kinds of flat screen technology. 

She also told her mother that the cathode ray tubes used in olden days consume 

more electricity than a flat screen. Finally her mother purchased a colour TV 

with flat screen. 

a. What are the values we can find in Sara? 

b. A carrier wave of peak voltage 12V is used to transmit a message 

signal.What should be the peak value of the modulating signal in order to 

have a modulation index of 75%? 

2. Vikas was interested to know about satellite videophone. Then he decided to 

meet his friend Samir.Then Samir explained to  him that Satellite Videophone 

has a radio link ,not   into the local telecom or cell phone network as used by 

mobile phones ,but direct to a satellite orbiting in space.The transmitter-receiver 

is situated in a laptop–sized case.A headset contains the camera to record the 

view ,the microphone for sound and a display screen and headphones ,either for 

what is being recorded,or to relay video and sound sent through the satellite link 

to the wearer. 

a.)What are the values noticed in samir? 

b.)A transmitting antenna at the top of a tower is 125 m high and the height of the 

receiving antenna is 20m .What is the maximum distance between them for 

satisfactory communication in the LOS mode? 

3. Raj had no proper knowledge about point-to-point  and broadcast 

communication modes.His friend Sam explained to him the difference between 

these two types of communication.Sam convinced  him with the examples of 

telephony for point-to-point mode and radio & television for the broadcast mode. 

a.)What are the values displayed by Sam? 

b.)A message signal of frequency 10kHzand of peak voltage 10V is used to 

modulate a frequency of 1 MHz and of peak voltage 20V. Determine  

i.)modulation index  ii.)Frequency of the side band produced? 

 

 



 

 

 

 

FREQUENTLY ASKED QUESTIONS 

UNIT I 

ELECTROSTATICS 

2 MARKS 

1) Force of attraction between two point charges placed at a distance of„d‟ is 

„F‟. What distance apart they are kept in the same medium, so that, the force 

between them is „F/3‟?     

2) Define electric field intensity. Write its S I unit. Write the magnitude and 

direction of electric field intensity due electric dipole of length 2a at the 

midpoint of the line joining the two charges.  

3) Define electric field intensity. Write its S.I unit. Write the magnitude and 

direction of electric field intensity due to an electric dipole of length2a at the 

midpoint of the line joining the two charges.   

4) Sketch the electric lines of force due to point charges q > 0, q < 0 and for 

uniform field. 

5) Define electric flux. Give its S.I unit and dimensional formula. 

6) Two point charges 4μc and -2μc are separated by a distance of 1 m in air. At 

what point on the line joining the charges is the electric potential zero? 

7) Depict the equipotential surfaces for a system of two identical positive point 

charges placed at distance d apart. 

8) Deduce the expression for the potential energy of a system of two point 

charges   q1 and q2   brought from infinity to that points r1 and r2.  
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9) Derive an expression for electric field intensity at a point on the axial line 

and on the equatorial line of an electric pole.  

10) Derive an expression for torque acting on an electric dipole in a uniform 

electric filed.                                                    

11) Derive an expression for total work done in rotating an electric dipole 

through an angle „θ‟ in uniform electric field. 

12)  A sphere „S1‟ of radius „r1‟ encloses a charge „Q‟. If there is another 

concentric sphere S2 of the radius r2 (r2 > r1) and there be no additional      

charges between S1 and S2, find the ratio of electric flux                   through 

S1 and S2. 

13) State Gauss‟s Theorem in electrostatics. Using this theorem, find the electric 

field strength due to an infinite plane sheet of charge.  

14) State Gauss' theorem. Apply this theorem to obtain the expression for the 

electric field intensity at a point due to an infinitely long, thin, uniformly 

charged straight wire. 



 

 

15) . Using Gauss‟s theorem, show mathematically that for any point outside the 

shell, the field due to a uniformly charged thin spherical shell is the same as 

if the entire charge of the shell is concentrated at the centre. Why do you 

expect the electric field inside the shell to be zero according to this theorem?  

16)  Deduce an expression for the electric potential due to an electric dipole at 

any point on its axis. Mention one contrasting feature of electric of a dipole 

at a point as compared to that due to single charge. 

17) Define dielectric constant in terms of the capacitance of a capacitor.                                                        
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18) Give the principle and working of a Van de Graff generator. With the help of 

a labelled diagram, describe its construction and working. How is the 

leakage of charge minimised from the generator?  

19)  Briefly explain the principle of a capacitor. Derive an expression for the 

capacitance of a parallel plate capacitor, whose plates are  separated by a 

dielectric medium. 

20)  Derive an expression for the energy stored in a parallel plate capacitor with 

air between the plates. How does the stored energy change if air is replaced 

by a medium of dielectric constant „K‟? ; Also show that the energy density 

of a capacitor is.   

21) A parallel-plate capacitor is charged to a potential difference V by a dc 

source. The capacitor is then disconnected from the source. If the distance 

between the plates is doubled, state with reason how the following change 

       (i) electric field between the plates 

       (ii) capacitance, and 

                   (iii) energy stored in the capacitor 

22)  Explain the underlying principle of working of a parallel plate capacitor. If 

two similar plates, each of area „A‟ having surface charge densities „+ ζ‟ & 

„-ζ‟ are separated by a distance „d‟ in air, write expressions for (i) the 

electric field at points between the two plates, (ii) the potential difference 

between the plates & (iii) the capacity of the capacitor so formed 

23) A parallel plate capacitor is charged by a battery and the battery remains 

connected, a dielectric slab is inserted in the space between the plates. 

Explain what changes if any , occur in the values of  

      (I) potential difference between the plates  

      (II) electric field between the plates  

      (III) energy stored in the capacitor. 

 

 

 

 



 

 

UNIT II 

CURRENT ELECTRICITY 

2 MARKS 

1. Two wires „A‟ & „B‟ are of the same metal and of the same length. Their 

areas of cross-section are in the ratio of 2:1. if the same potential difference is 

applied across each wire in turn, what will be the ratio of the currents flowing 

in „A‟ & „B‟?       

2. Explain, with the help of a graph, the variation of conductivity with 

temperature for a metallic conductor.  

3. Draw V-I graph for ohmic and non-ohmic materials. Give one example for 

each.                                            

4. Explain how does the resistivity of a conductor depend upon (i) number 

density „n‟ of free electrons, & (ii) relaxation time„t‟.   

5. Define the term „temperature coefficient of resistivity‟. Write its SI unit. Plot a 

graph showing the variation of resistivity of copper with temperature. 

6. A cell of emf (E) and internal resistance (r) is connected across a 

variable external resistance (R) Plot graphs to show variation of (i) E 

with R (ii) terminal p.d. of the cell (V) with R. 

7. Explain how electron mobility changes from a good conductor  

           (i) when temperature of the conductor is decreased at constant 

potential difference and (ii) applied potential difference is doubled 

at constant temperature.                                                                 

8. Write the mathematical relation between mobility and drift velocity of charge 

carriers in a conductor. Name the mobile charge carriers responsible for 

conduction of electric current in: (i) an electrolyte, & (ii) an ionised gas.    

9. Define drift velocity. Establish a relation between current & drift velocity.  

10. Define the term current density of a metallic conductor. Deduce the relation 

connecting current density „J‟ & the conductivity „ζ‟ of the conductor when 

an electric field „E‟ is applied to it.  

11. Why do we prefer potentiometer to compare the e.m.f of cells than the 

voltmeter. Why? 

12. State Kirchhoff‟s rules of current distribution in an electric network. 

13. The variation of potential difference “V‟ with length „l‟ in the case of two 
potentiometers „X‟ & „Y‟ is as shown in figure. Which one of these two will  

you prefer for comparing „emf‟s of two cells and why?  

   X 

     V 

 

 Y 

l 
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14. Draw a circuit diagram using a metre bridge and write the necessary 

mathematical relation used to determine the value of an unknown resistance. 

Why cannot such an arrangement be used for measuring very low resistance?       

15. With the help of a circuit diagram, explain in brief the use of a potentiometer 

for comparison of „emf‟s of two cells. 

16. Prove that the current density of a metallic conductor is directly proportional 

to the drift speed of electrons. 

17. A number of identical cells, n, each of emf E, internal resistance r connected     

in series are charged by a d.c. source of emf E′, using a resistor R. 

(i) Draw the circuit arrangement. 

(ii) Deduce the expressions for (a) the charging current and (b) the 

potential difference across the combination of the cells. 

18. Derive the principle of wheatstone bridge using Kirchoff‟s law. 
19. State Kirchhoff‟s rules of current distribution in an electrical network. 
 Using these rules determine the value of the current I1 in the electric circuit 

given below. 

  
20. Write the mathematical relation for the resistivity of material in terms of   

relaxation time, number density and mass and charge of charge carriers in 

it.Explain, using this relation, why the resistivity of a metal increases and that 

of semi-conductor decreases with rise in temperature. 

21. Calculate the value of the resistance R in the circuit shown in the figure so 

that the current in the  circuit is 0·2 A. What would be the potential difference 

between points A and B? 

  

 

 

 

 

 

 

 

 

 



 

 

 

UNIT III 

MAGNETIC EFFECTS OF CURRENT AND MAGNETISM 

2 MARKS 

1. A circular coil of radius „R‟ carries a current „I‟. Write the expression for the 

magnetic field due to this coil at its centre. Find out the direction of the 

magnetic field.    

2. Write the expression for the force on the charge moving in a magnetic field. 

Use this expression to define the SI unit of magnetic field. 

3. Define magnetic susceptibility of a material. Name two elements, one having 

positive susceptibility and the other having negative susceptibility. What does 

negative susceptibility signify?  

4. Define the term magnetic dipole moment of a current loop. Write the 

expression for the magnetic moment when an electron revolves at a speed 

around an orbit of radius in hydrogen atom..    

5. Explain with the help of a diagram the term „magnetic declination‟ at a given 

place.       

6. Define the term „angle of dip‟. What is the value of the angle of dip at the 

magnetic equator? What does it mean?   

7. Two wires of equal lengths are bend in the form of two loops. One of the loop 

is square shaped where as the other loop is circular. These are suspended in a 

uniform magnetic field and the same current is passed through them. Which 

loop will experience greater torque? Give reasons.        

8. Explain why steel is preferred for making permanent magnets while soft iron 

is preferred for making electromagnets. 

9. Draw diagram to show behavior of magnetic field lines near a bar of 

1)copper2)aluminum and3)mercury cooled at a very low temperature(4.2K)    

10. How will the magnetic field intensity at the centre of the circular coil carrying 

current will change, if the current through the coil is doubled and radius of the 

coil is halved? 

11. What do you mean by current sensitivity of a moving coil galvanometer? On 

what factors does it depend? 

12. Derive an expression for the force experienced by a current carrying straight 

conductor placed in a magnetic field. Under what condition is this force 

maximum?                                                             
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13. Obtain the force per unit length experienced by two parallel conductors of 

infinite length carrying current in the same direction. Hence define one 

ampere. 



 

 

14. A) If Ҳ -stands for the magnetic susceptibility of a given material, identify the 

class of materials for which (a) -1 ≥ Ҳ < 0, and (b) 0 < Ҳ < έ [έ is a small 

positive number]. Write the range of relative magnetic permeability of these 

materials.  

B) Draw the pattern of the magnetic field lines when these materials are 

placed on a strong magnetic field.    

15. Derive an expression for the force acting on a current carrying conductor in a 

magnetic field. Under what conditions this force is maximum and minimum? 

    

16. Define the term magnetic moment of current loop. Derive the expression for 

the magnetic moment when an electron revolves at a speed „v‟ around an orbit 

of radius r in hydrogen atom.Also calculate the value of Bohr‟smagnetic 

moment.   

17. With the help of diagram explain how a galvanometer can be converted into 

an ammeter and a voltmeter. 

18. To increase the current sensitivity of a moving coil galvanometer by 50%, its 

resistance is increased so that the new resistance becomes twice its initial 

resistance. By what factor does its voltage sensitivity change?     
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19. Write an expression for force experienced by a charged particle moving in a 

uniform magnetic field? With the help of labeled diagram, explain principle 

and working of a cyclotron. Show that cyclotron frequency does not depend 

upon the speed of particles. Write its two limitations. 

20. State Ampere‟s Circuital Law. Derive an expression for the magnetic field at a 

point due to straight current carrying conductor. 

21. Derive an expression for the magnetic field at a point along the axis of an air 

cored solenoid using a Ampere‟s circuital law.. 

22. Derive an expression for torque acting on a rectangular current carrying loop 

kept in a uniform magnetic field B. Indicate the direction of torque acting on 

the loop. 

23. With neat diagram, describe the   principle, construction and working of a 

moving coil galvanometer. Explain the importance of radial field.        

24. State Biot Savart Law. Use this law to obtain a formula for magnetic field at 

the centre of a circular loop of radius R ,number of turns N carrying current I. 

Sketch the magnetic field lines for a current loop clearly indicating the 

direction of the field. 

25. Distinguish the magnetic properties of dia, para- and ferro-magnetic 

substances interms of (i) susceptibility, (ii) magnetic permeability and (iii) 

coercivity. Give one example of each of these materials.Draw the field lines 



 

 

due to an external magnetic field near a (i) diamagnetic,(ii)  paramagnetic 

substance. 

 

UNIT IV 

ELECTROMAGNETIC INDUCTION & 

ALTERNATING CURRENT 

2 MARKS 

1. How does the self-inductance of an air core coil change, when (i) the number 

of turns in the coils is decreased & (ii) an iron rod is introduced in the coil.  

2. What is the effect on the mutual inductance between the pair of coil when  

 (i) the distance between the coils is increased?(ii)  the number of turns in each 

coil is decreased? Justify your answer in each case. 

3. State Lenz‟s law. Show that it is in accordance with the law of conservation of 

energy.     

4. The closed loop PQRS is moving into a uniform magnetic field acting at right 

angles to the plane of the paper as shown. State the direction of the induced 

current in the loop.       

 

                                            x   x   x   x   x 

                                                    P                        Q 

                                            x   x   x   x   x 

 

                                            x   x   x   x   x 

 

                                            x   x   x   x   x 
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                                                   S                          R 

                                            x   x   x   x   x 

 

5. Define mutual inductance and give its S.I. unit.Write two factors on which the 

mutual-inductance between a pair of coil depends.   

6. What is the power dissipated in an ac circuit in which voltage & current are 

given by V = 230 sin (ωt + π/2) and I = 10 sin ωt?      

7. The instantaneous current & voltage of an ac circuit are given by:              

                                 i = 10 sin 314t ampere, & V = 50 sin 314t volt. 

 What is the power dissipation in the circuit?   

8. The coils in certain galvanometers have fixed core made of a non-magnetic 

material. Why does the oscillating coil come to rest so quickly in such a core? 



 

 

9. What are eddy currents. How are these produced? in what sense are eddy 

currents considered undesirable in a transformer and how are these reduced in 

such a device? 

10.   Prove that average power consumed over a complete cycle of ac through an 

ideal inductor is zero. 

11.  Prove that an ideal capacitor in an ac circuit does not dissipate power. 

12. Distinguish resistance, reactance and impedance.   

13. What is an induced emf? Write Faraday‟s law of electromagnetic induction 

Express it mathematically. 

14. Two identical loops, one of copper and the other of aluminum, are rotated 

with the same angular speed in the same magnetic field. Compare (i) the 

induced emf and (ii) the current produced in the two coils. Justify your 

answer. 
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15. Derive an expression for: (i) induced emf & (ii) induced current when, a 

conductor of length is moved into a uniform velocity v normal to a uniform 

magnetic field B. Assume resistance of conductor to be R. 

16. Derive an expression for average power consumed over a complete cycle of ac 

through an LCR circuit. 

17. Define mutual inductance and give its SI unit. Derive an expression for the 

mutual inductance of two long coaxial solenoids of same length wound over 

the other. 

18. . Define self-inductance and give its S. I. Unit. Derive an expression for self- 

inductance of a long, air-cored solenoid of length l, radius r, and having N 

number of turns 
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19. Explain the term 'capacitive reactance'. Show graphically the variation of 

capacitive reactance with frequency of the applied alternating voltage.An a.c. 

voltage E=E0sinωt  is applied across a pure capacitor of capacitance C. Show 

mathematically that the current flowing through it leads the applied voltage by 

a phase angle of π/2.   . 

20. Explain the term 'inductive reactance'. Show graphically the variation of 

inductive reactance with frequency of the applied alternating voltage. 

An a.c. voltage E=E0 sinωt is applied across a pure inductor of inductance L. 

Show mathematically that the current flowing through it lags behind 

theapplied voltage by a phase angle of π/2.  

21. An AC source of voltage V = Vm sin ωt is applied across a series LCR circuit. 

Draw the phasor diagrams for this circuit, when: 

a) Capacitive impedance exceeds the inductive impedance AND 

b) Inductive impedance exceeds capacitive impedance.       



 

 

22. A  coil of inductance „L‟, a capacitor of capacitance „C‟, & a resistor of  

resistance „R‟ are all put in series with an alternating source of emf E = E0 sin 

ωt. Write expressions for a) total impedance of circuit, and    (b) frequency of 

source emf for which circuit will show resonance.     

23. A circular coil of N-turns & radius „R‟ is kept normal to a magnetic field, 

given by: B = B0 cos ωt. Deduce an expression for the emf induced in this 

coil. State the rule which helps to detect the direction of induced current.  

24. Discuss a series resonant circuit. Derive an expression for resonant frequency 

and show a graphical variation between current and angular frequency of 

applied ac. Define quality factor and derive an expression for it. 

25. Explain with help of a labelled diagram the principle, construction and 

working of a transformer. Mention the various energy losses in a transformer? 

Explain the role of transformer in long distance transmission of power ? 

26. With the help of a neat diagram, explain the principle construction and 

working of an a.c generator. 

 

UNIT V 

ELECTROMAGNETIC WAVES 

2 MARKS 

1. A plane monochromatic light wave lies in the visible region. It is represented 

by sinusoidal variation with time by the following components of electric 

field:  

EX = 0, EY = 4 sin [2π/λ (x – vt)], Ez = 0 

Where, v = 5 x 10
14

 Hz and λ is the wave length of light. 

(i) What is the direction of propagation of the wave? 

(ii) What is its amplitude? And  

(iii) Compute the components of magnetic field. 

2. Give two characteristics of electromagnetic waves. Write the expression for 

the velocity of electromagnetic waves in terms of permittivity and magnetic 

permeability of free space.  

3. Find wavelength of electromagnetic waves of frequency 5 x 10
19

 Hz in free 

space. Give its two applications.  

4. Name the characteristics of e. m. waves that: (i) increases, & (ii) remains 

constant in e. m. spectrum as one moves from radiowave region towards 

ultraviolet region.  
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5. Which constituent radiation of electromagnetic spectrum is used: (i) in radar? 

(ii) To photograph internal parts of human body? & (iii) for taking 

photographs of the sky during night and foggy condition? Give one reason for 

your answer in each case.  



 

 

6. Write any four characteristics of e. m. waves. Give two uses of: (i) Radio 

waves & (ii) Microwaves.  

7. Name the following constituent radiations of e. m. spectrum which, (i) 

produce intense heating effect? (ii) is absorbed by the ozone layer, &(iii) is 

used for studying crystal structure.  

8. Experimental observations have shown: (i) that X-rays travel in vacuum with 

a speed of 3 x 10
8 

m s
-1

, & (ii) the phenomenon of diffraction and can be 

polarized.  What conclusion is drawn about the nature of X-rays from each of 

these observations?  

9. Why are infrared radiations referred to as heat waves? Name the radiations 

which are next to these radiations in e. m. spectrum having: (i) shorter 

wavelength, & (ii) longer wavelength.  

10. The oscillating magnetic field in a plane electromagnetic wave is given by:                          

         By = 8 x 10
-6

 sin [2 x 10
11

 t + 300 π x] T 

(i) Calculate the wavelength of the electromagnetic wave & 

(ii) Write down the expression for oscillating electric filed.  

11. Identify the following electromagnetic radiation as per the wavelengths given 

below:   

(a)10
-3

nm,  

(b)10
-3

m, 

(c)1nm;                                                                                             

Write one application of each. 

12.  Name the constituent radiation of electromagnetic spectrum which  

(a) is used in satellite communication. 

(b) is used for studying crystal structure. 

(c) is similar to the radiations emitted during decay of radioactive nuclei. 

(d) has its wavelength range between 390 nm and 770 nm. 

(e) is absorbed from sunlight by ozone layer. 

(f) produces intense heating effect. 

13. What is meant by the transverse nature of electromagnetic waves? 

Drawdiagram showing the propagation of the an electromagnetic wave along 

X direction, indicating clearly the directions of oscillating electric and 

magnetic fields associated with it. 

 

 

 

 

 

 

 



 

 

UNIT VI 

OPTICS 

2 MARKS 

1. What is the geometrical shape of the wavefront when a plane wave passes 

through a convex lens? 

2. What is total internal reflection? Under what condition does it take place. 

3. A convex lens made up of a material of refractive index n1, is immersed in a 

medium of refractive index n2. Trace the path of a parallel beam of light 

passing through the lens when: (i) (i) n1> n2, (ii) n1 = n2, & (iii) n1< n2..Explain 

your answer.    

4. A concave lens made of material of refractive index n1 is kept in a medium of 

refractive index n2. A parallel beam of light is incident on the lens. Complete 

the path of rays of light emerging from the concave lens if: (i) n1> n2, (ii) n1 = 

n2, & (iii) n1< n2.     

5. Draw a ray diagram to show how an image is formed by a compound 

microscope. ?  

6. A microscope is foucssed on a dot at the bottom of a beaker. Some oil is 

poured into the beaker to a height of „y‟ cm & it is found necessary to raise 

microscope through a vertical distance of „x‟ cm to bring the dot again into 

focus. Express refractive index of oil in terms of „x‟ & „y‟.   

7. How does the (i) magnifying power & (ii) resolving power of a telescope 

change on increasing the diameter of its objective? Give reasons for your 

answer.     

8. How will magnifying power of a “refracting type astronomical telescope” be 

affecting on increasing for its eye piece: (i) the focal length, & (ii) the 

aperture. Justify your answer.   

9. Draw a labelled ray diagram showing the formation of image of a distant 

object using an astronomical telescope in the „normal adjustment position‟ 

10. Draw a labelled ray diagram showing the formation of image of a distant 

object using an astronomical telescope in the near point adjustment.   

11. Draw a ray diagram to illustrate image formation by a Cassegrain  type 

reflecting telescope. 

12. Explain with reason, how the resolving power of an astronomical telescope 

will change when (i) frequency of the incident light on objective lens is 

increased (ii) the focal length of the objective lens is increased & (iii) aperture 

of the objective lens is halved.  

13. Draw a graph to show variation of angle of deviation „D‟ with that of angle of 

incidence „i‟ for a monochromatic ray of light passing through a glass prism 

of reflecting angle „A‟.  
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14. Derive lens/mirror formula in  case of a convex/concave mirror. 

15. Stating the assumptions and sign conventions, derive expression for lens 

maker‟s formula. 

16. A right-angled crown glass prism with critical angle 41
○
 is placed before an 

object, „PQ‟ in two positions as shown in the figures (i) & (ii). Trace the paths 

of the rays from „P‟ & „Q‟ passing through the prisms in the two cases.  

    

 

     
 

17. (a) Draw a labelled ray diagram to show the formation of an image by a 

compound microscope. Write the expression for its magnifying power. 

18. (b) Define resolving power of a compound microscope.  

How does the resolving power of a compound microscope change, when (i) 

refractive index of the medium between the object and the objective lens 

increases and (ii) Wavelength of the radiation used is increased?  

19. Define the term wave front? Using Huygen‟s construction draw a figure  

showing the propagation of a plane wave reflecting at the interface  

of the two media. Show that the angle of incidence is equal to the  

angle of reflection. 

20. Define the term „wavefront‟. Draw the wavefront and corresponding  

rays in the case of a (i) diverging spherical wave (ii) plane wave. 

Using Huygen‟s construction of a wavefront, explain the refraction of  

a plane wavefront at a plane surface and hence deduce Snell‟s law. 

21. What is meant by „interference of light‟? Write any two conditions necessary 

for obtaining well-defined and sustained interference pattern of light.  

   

22. What is the effect on the interference fringes in a Young‟s double slit 

experiment due to each of the following operations? Give reason for your 

answer: (i) Separation between two slits is increased & (ii) monochromatic 

source is replaced by a source of white light.  



 

 

23. Draw the curve depicting variation of intensity in the interference pattern in 

Young‟s double slit experiment. State conditions for obtaining sustained 

interference pattern of light.   

24. In a single slit diffraction pattern, how is angular width of central bright 

maximum changed when (i) the slit width is decreased, (ii) the distance 

between the slit and the screen is increased, & (iii) light of smaller wavelength 

is used? Justify your answers.  

25. Why is diffraction of sound waves easier to observe than diffraction of light 

waves? What two main changes in diffraction pattern of a single slit will you 

observe when the monochromatic source of light is replaced by a source of 

white light?  

26.  In a single slit diffraction experiment, if the width of the slit is doubled, how 

does the (i) intensity of light and (ii) width of the central maximum change? 

Give reason for your answer.  

27. What is wavefront? What is the geometrical shape of a wavefront emerging 

from a convex lens when point source is placed at the focus? 

28. What is wavefront? Distinguish between a plane wavefront and a spherical 

wavefront. Explain with the help of a diagram, the refraction of a plane 

wavefront at a plane surface using Huygens‟s construction.   

29.  Using Huygens‟s principle show that for parallel beam incident on a 

reflecting surface the angle of reflection is equal to the angle of incidence. 

30. Distinguish between unpolarised and plane polarised light. An unpolarised 

light is incident on the boundary between two transparent media. State the 

condition when the reflected wave is totally plane polarised. Find out the 

expression for the angle of incidence in this case. 

31. The following data was recorded for values of object distance and the 

corresponding values of image distance in the experiment on study of real 

image formation by a convex lens of power +5D. One of the observations is 

incorrect. Identify the observation and give reason for your choice.  

S. No. 1 2 3 4 5 6 

Object distance (cm) 25 30 35 45 50 55 

Image distance (cm) 97 6 37 35 32 30 
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32. (i) Derive the mirror formula which gives the relation between f, v and u. 

What  is the corresponding formula for a thin lens? (ii) Calculate the distance 

d, so that a real image of an object at O, 15cm in  front of a convex lens of 

focal length 10cm be formed at the same point O. The radius of curvature of 

the mirror is 20cm. Will the image be inverted or 

erect? 

 



 

 

   

33. A spherical surface of radius of curvature „R‟ separates a rarer and a denser 

medium as shown in the figure. 

 Complete the path of the incident ray of light, showing the formation of    

real image. Hence derive the relation connecting object distance „u‟,  

image distance „v‟ radius of curvature „R‟ and the refractive indices „n1‟ & 

„n2‟ of the media. 

 Briefly explain how the focal length of a convex lens changes with  

Increase in wavelength of incident light.   

34.  State the assumptions and sign conventions in deriving the Lens maker‟s 

formula and also derive an expression for it. 

35. Derive an expression for thin lens formula. 

36. (a) In Young‟s double slit experiment, deduce the conditions for: (i) 

constructive and (ii) destructive interference at a point on the screen. Draw a 

graph showing variation of the resultant intensity in the interference pattern 

against position „x‟ on the screen.  

(b) Compare and contrast the pattern which is seen with two coherently 

illuminated narrow slits in Young‟s experiment with that seen for a coherently 

illuminated single slit producing diffraction.  

37. State Huygens principle.  Using the geometrical construction of secondary 

wavelets, explain the refraction of a plane wavefront incident at a plane 

surface. Hence verify Snell‟s law of refraction. Illustrate with the help of 

diagrams the action of: (i) convex lens and (ii) concave mirror on a plane 

wavefront incident on it.  

38. What is interference of light? Write two essential conditions for sustained 

interference pattern to be produced on the screen.  Draw a graph showing the 

variation of intensity versus the position on the screen in Young‟s experiment 

when (a) both the slits are opened and (b) one of the slit is closed. What is the 

effect on the interference pattern in Young‟s double slit experiment when:  (i) 

Screen is moved closer to the plane of slits? (ii)Separation between two slits is 

increased. Explain your answer in each case. 

39. What are coherent sources of light? Two slits in Young‟s double slit 

experiment are illuminated by two different sodium lamps emitting light of 

the same wavelength. Why is no interference pattern observed? 

(b) Obtain the condition for getting dark and bright fringes in Young‟s 

experiment. Hence write the expression for the fringe width. 

(c) If S is the size of the source and its distance from the plane of the two slits, 

what should be the criterion for the interference fringes to be seen? 



 

 

40. What do we understand by „polarization of wave‟? How does this 

phenomenon help us to decide whether a given wave is transverse or 

longitudinal in nature? 

41. Light from an ordinary source (say, a sodium lamp) is passed through a 

Polaroid sheet „P1‟. The transmitted light is then made to pass through a 

second Polaroid sheet P2 which can be rotated so that the angle θ between the 

two Polaroid sheets varies from 0
●
to 90

●
. Show graphically the variation of 

intensity of light, transmitted by P1& P2 as a function of the angle θ. Take the 

incident beam intensity a I0. Why does the light from a clear blue portion of 

the sky, show a rise and fall of intensity when viewed through a Polaroid 

which is rotated?  

42. (a) Draw a ray diagram to show the refraction of light through a glass prism. 

Hence obtain the relation for the angle of deviation in terms of the angle of 

incidence, angle of emergence and the angle of the prism. (b) A right angled 

isosceles glass prism is made from glass of refractive index When a 

monochromatic yellow coloured light beam is incident on a given 

photosensitive surface, photoelectrons are not ejected, while the same surface 

gives photoelectrons when exposed to green coloured monochromatic beam. 

What will happen if the surface is exposed to: (i) red coloured, 

monochromatic beam of light? Justify your answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

UNIT VII 

DUAL NATURE OF MATTER 

2 MARKS 

1. When a monochromatic yellow coloured light beam is incident on a given 

photosensitive surface, photoelectrons are not ejected, while the same surface 

gives photoelectrons when exposed to green coloured monochromatic beam. 

What will happen if the surface is exposed to: (i) red coloured, 

monochromatic beam of light? Justify your answer. 

2. What is meant by work function of a metal? How does the value of work 

function influence the kinetic energy of electrons liberated during 

photoelectric emission? 

3. Define the terms: (i) work function, (ii) threshold frequency & (iii) stopping 

potential with reference of photoelectric effect. 

4. The work function of lithium is 2.3 eV. What does it mean? What is the 

relation between the work function „ωo‟ and threshold wavelength „λo‟ of a 

metal?  

5. Red light, however bright, cannot cause emission of electrons from a clean 

zinc surface. But, even weak ultraviolet radiations can do so. Why?  

6. An electron and a proton have same kinetic energy. Which of the two has a 

greater wavelength? Explain.  

7. Define the term threshold frequency & work function in relation to 

photoelectric effect. 

8. An electron and a proton are moving in the same direction and possess same 

kinetic energy. Find the ratio of de-Broglie wavelengths associated with these 

particles. 

9. In the photoelectric effect experiment, the graph between the stopping 

potential „V‟ and frequency „v‟ of the incident radiation on two different metal 

plates P and Q are shown in the figure. (i) Which of the two metal plates, P & 

Q has greater value of work function? &    (ii) What does the slope of the line 

depict? 

 
 

 



 

 

3 MARKS 

10. What is photoelectric effect? Write Einstein‟s photoelectric equation and use 

it to explain:   (i) independence of maximum energy of emitted photoelectrons 

from the intensity of incident light. (ii) Existence of a threshold frequency for 

the emission of photoelectrons. 

11. Draw the variation of maximum kinetic energy of emitted electrons with 

frequency of the incident radiation on a photosensitive surface. On the graph 

drawn, what do the following indicate: (i) slope of the graph & (ii) intercept 

on the energy axis. 

12. Obtain Einstein‟s photoelectric equation. Explain how it enables us to 
understand the (i) linear dependence of the maximum kinetic energy of the 

emitted electrons, on the frequency of the incident radiation & (ii) existence of 

a threshold frequency for a given photo emitter. 

13. Given below is the graph between frequency (v) of the incident light and 

maximum kinetic energy (E) of emitted photoelectrons. Find the values of: (i) 

threshold frequency and (ii) work function from the graph. 

 
 

14. Sketch a graph between frequency of incident radiations and stopping 

potential for a given photosensitive materials. What information can be 

obtained from the value of intercept on the potential axis? A source of light of 

frequency greater that the threshold frequency is replaced at a distance of 1 m 

from the cathode of a photo cell. The stopping potential is found to be V. If 

the distance of the light source from the cathode is reduced, explain giving 

reason, what change you will observe in the (I0 photoelectric current & (ii) 

stopping potential.  

15. Explain the laws of photoelectric emission on the basis of Einstein‟s 

photoelectric equation. Write one feature of the photoelectric effect which 

cannot be explained on the basis of wave theory of light. 

16. Draw graphs showing the variation of photoelectric current with anode 

potential of a photocell for (i) the same frequency but different intensities I1> 

I2> I3 of incident radiation, & (ii) the same intensity but different frequencies 



 

 

v1> v2> v3 of incident radiation. Explain why the saturation current is 

independent of the anode potential? 

 

UNIT VIII 

ATOMS & NUCLEI 

2 MARKS 

1. Define disintegration constant and mean life of a radioactive substance. Give 

the unit of each. 

2. What is impact parameter? What is the value of impact parameter for a head 

on collision? The sequence of the stepwise decays of radioactive nucleus is: 

   α                    β                 α   α       

D        D1                 D2                D3                 D4. 

If the nucleon number and atomic number for D2 are respectively 176 & 71, 

what are the corresponding values for D and D4 nuclei? Justify your answer. 

3. Draw a diagram to show the variation of binding energy per nucleon with 

mass number for different nuclei. Explain with the help of this plot the release 

of energy in the processes of nuclear fission and fusion? 

4. The value of ground state energy of hydrogen atom is: -13.6 eV; (i) What does 

the negative sign signify? & (ii) How much energy is required to take an 

electron in this atom from the ground state to the first excited state? 

5.  Give one point of difference between „nuclear fission‟ & „nuclear fusion‟. 

Will neutron to proto ratio increase or decrease in a nucleus when: (i) an 

electron, (ii) a positron is emitted? 

6. Sketch the graph showing the variation of potential energy of a pair of 

nucleons as a function of their separation. Write three characteristic properties 

of nuclear force which distinguish it from the electrostatic force. 

7. State two characteristics of nuclear force. Why does the binding energy per 

nucleon decrease with increase in mass number for heavy nuclei like 
235

U? 

8. State the condition for controlled chain reaction to occur in a nuclear reactor. 

Heavy water is often used as a moderator in thermal nuclear reactors. Give 

reason. 

9. Define activity of a substance. State its S.I unit. Derive an expression for 

activity of a substance. 

10. Define average or mean value of a radioactive substance, and derive an 

expression for it.  

3 MARKS 

11. State the basic postulates of Bohr‟s atomic model & derive an expression for 

the energy of an electron in any orbit of hydrogen atom.  

12. Derive an expression for the radius of stationary orbit. Prove that the various 

stationary orbits are not equally spaced.  



 

 

13. Derive mathematical expressions for: (i) kinetic energy, & (ii) potential 

energy of an electron revolving in an orbit of radius „r‟; how does the potential 

energy change with increase in principal quantum number (n) for the electron 

and why?  

14. Define the decay constant for a radioactive sample. Which of the following 

radiations α, β, & λ rays are: (i) similar to X-rays? (ii) easily absorbed by 

matter?  & (iii) similar in nature to cathode rays?  

15.  Define the terms: half life period and decay constant of a radioactive sample. 

Derive the relation between these terms. 

16. In Rutherford‟s scattering experiment, mention two important conclusions 

which can be drawn by studying the scattering of α particles by an atom. Draw 

the schematic arrangement of Geiger and Marsden experiment showing the 

scattering of α particle by a thin foil of gold. How does one get the 

information regarding the size of the nucleus in this experiment? 

17. Sketch the energy level diagram for hydrogen atom. Mark the transitions 

corresponding to Lyman and Balmer series. 

18. Prove that the instantaneous rate of change of the activity of a radioactive 

substance is inversely proportional to the square of its half life.           (3) 

 

UNIT IX 

ELECTRONIC DEVICES 

2 MARKS 

1. How is a p-type semiconductor formed? Name the majority carriers in it. 

Draw the energy band diagram of a p-type semiconductor. 

2. How is an n-type semiconductor formed? Name the majority carriers in it. 

Draw the energy band diagram of a n-type semiconductor. 

3. With the help of a diagram, show the biasing of a light emitting diode (LED). 

Give its two advantages over conventional incandescent lamps. 

4. Draw a circuit diagram to show how a photodiode is biased. Draw its 

characteristic curves for two different illumination intensities. 

5. Give the logic symbol for an AND gate. Draw the output wave form for input 

wave forms for this gate. 

3 MARKS 

6. What is rectification? How can a diode valve be used as half wave rectifier 

and full wave rectifier? 

7. Explain how the depletion layer and the barrier potential are formed in a p-n 

junction diode. 

8. Draw a circuit diagram for use of NPN transistor as an amplifier in 

common emitter configuration. The input resistance of a transistor is 

On changing its base current by , the collector current 



 

 

increases by 2 m A. If a load resistance of is used in the circuit, 

calculate (i) the current gain & (ii) voltage gain of the amplifier 

9. The output of an AND gate is connected to both the inputs of a NAND gate. 

Draw the logic circuit of this combination of gates and write its truth table. 

 

10. What is a Zener diode? How it is symbolically represented? With the help of a 

circuit diagram, explain the use of Zener diode as a voltage stabilizer. 

 

11. With the help of a suitable diagram, explain the formation of depletion region 

in a p-n junction. How does its width change when the junction is: (i) forward 

biased? & (ii) reverse biased? 

5 MARKS 

12.   With the help of a circuit diagram explain the working of a transistor as an 

oscillator. 

13. Explain briefly with the help of a circuit diagram how V-I characteristics of a 

p-n junction diode are obtained in: (i) forward bias & (ii) reverse bias. 

14.  Explain the function of base region of a transistor. Why this region is made 

thin and lightly doped? Draw a circuit diagram to study the input and the 

output characteristics of n-p-n transistor in a common emitter (CE) 

configuration.  Show these characteristics graphically. Explain how current 

amplification factor of the transistor is calculated using output characteristics. 

15. Draw the energy bands of p-type and n-type semiconductors. Explain with a 

circuit diagram the working of a full wave rectifier. 

16. Explain with the help of a circuit diagram the use of an n-p-n transistor as an 

amplifier in common emitter configuration. Draw the input and output wave 

forms of the signal. Write the expression for its voltage gain. 

17. What is an n-p-n transistor? How does it differ from p-n-p transistor? Give 

their symbols. Explain transistor action.  

18. Explain the working of   transistor as a switch. Draw transfer characteristic 

curve by showing 1) Cutoff region 2) Active region and 3) Saturation region. 

UNIT X 

COMMUNICATION SYSTEMS 

2 MARKS 

1. Draw a block diagram of communication system. 

2. Distinguish between point to point and broadcast communication modes. Give 

one example of each.  

3. Explain the following terms. 

a) Ground waves b) Space waves and c) sky waves. 

4. What does the term LOS communication mean? Name the types of waves that 

are used for this communication. Give typical examples, with the help of a 



 

 

suitable figure, of communication systems that use space wave mode 

propagation. 

5. Write the function of 1) Transducer and 2) repeater in the context of 

communication system. 

6. What is modulation? Explain the need of modulating a low frequency 

information signal. 

7.  We do not choose to transmit an audio signal by just directly converting it to 

an E.M wave of the same frequency. Give two reasons for the same. 

8.  Explain briefly with the help of diagrams the terms (i) amplitude modulation 

and (ii) Frequency modulation. Which of these (i) gives better quality 

transmission?  (ii) Has a larger coverage    

9.  Why is short wave bands used for long distance transmission of signals? 

10.  Optical and radio telescope are built on the ground but x-ray astronomy is 

possible only from satellite? 

11. Draw a block diagram for a transmitter and a receiver of AM wave.    

3 MARKS 

12. Define the term modulation index for an AM wave. What would be the 

modulation index for an AM wave for which the maximum amplitude is „a‟ 

and the minimum amplitude is b‟ 

13. A TV tower has a height „h‟. Derive an expression for maximum distance up 

to which the signal can be received from the earth. 

14. What is meant by the term modulation? Explain with the help of a block 

diagram, how the process of modulation is carried out in AM broadcasts? 

15.  What is meant by „production‟ of a modulated carrier wave? Describe briefly 

the essential steps with block diagram production. 

16. What is meant by „detection‟ of a modulated carrier wave? Describe briefly 

the essential steps with block diagram detection. 

 

SAMPLE QUESTION PAPER 

(AS PER NEW PATTERN-MARCH 2015) 
 

MAX.MARKS- 70 TIME- 3 HOURS 

General Instructions : 

(i) All questions are compulsory. 

(ii) Question numbers 1 to 5 are very short answer type questions, carrying one mark each. 

(iii) Question numbers 6 to 10 are short answer type questions, carrying two marks each. 

(iv) Question numbers 11 to 22 are also short answer type questions, carrying three marks 

each. 

(v) Question number 23 is value based question, carrying 4 marks. 



 

 

(vi) Question numbers 24 to 26 are long answer type questions, carrying five marks each. 

(vii) Use of calculators is not permitted. However, you may use log tables, if necessary. 

(viii) You may use the following values of physical constants wherever necessary 

c = 3 x 10
8
 m/s 

h = 6.6 x 10
-34

Js 

e = 1.6 x 10
-19 

C 

μo = 4π x 10
-7

 Tm/A 

Mass of neutron mn = 1.6 x 10
-27

 kg 

Boltzmann,s constant  k = 1.38 x 10
-23

 J/K 

Avagadro’s number NA = 6.023 x 10
23

/mole 

1) Draw the graph between electric field strength and distance from the centre of 

the hollow conducting charged sphere.  

2) The electric current passing through a wire in the direction from Q to P is 

decreasing. What is the direction of  induced current in the metallic loop kept 

above the wire as shown in the figure? 

    

3) Which among X-rays, sound waves and radio waves can be polarized? 

4) What is photodiode? Draw its symbol. 

5) In a photoelectric effect experiment, the following graphs were obtained 

between the photoelectric current   and the applied voltage. Name the characteristic 

of the incident radiation that was kept constant in this experiment. 



 

 

 

6) Two capacitors of capacitances 3μF and 6μF are charged to potentials of 2V and 

5V respectively. These two charged capacitors are connected in series. Find the 

potential across each of the two capacitors now? 

7) Length of a given conductor is increased to 3 times by stretching it. What is its 

effect on drift velocity and resistivity? 

(Assume potential difference across the conductor is kept constant). 

8) What is potential gradient? Write its unit also. Write its expression in terms of 

specific resistance of the wire.  

                                                                       (OR) 

     Draw the graphs showing variation of resistivity with temperature for metals 

and silicon. 

9) State Biot –Savart‟s law. Using it, write the expression for the magnetic field at 

the centre of the circular current carrying coil of radius „a‟. 

10) A circular copper disc, 10cm in radius rotates at 20π rad/s about an axis 

through its centre and perpendicular to the disc. A uniform magnetic field of 0.2 T 

acts perpendicular to the plane of the disc. 

           (i) Calculate the potential difference developed between the axis of the disc 

and the rim.   

          (ii) What is the induced current if the resistance of the disc is 2 ohm. 



 

 

11) The threshold frequency for a certain metal is 3.3 x 10
14

 Hz. If light of 

frequency 8.2 x 10
14

 Hz is incident on the surface of the metal. Find (i) work 

function (ii) maximum K.E of photoelectron ejected,(iii) threshold frequency.   

12) (i) If the base region of a transistor is made large as compared to the usual 

transistor, how does it affect (a) collector current (b) current gain?(ii)Write the 

biasing conditions for a transistor. 

13) A set of 4 cells each of emf 2V and internal resistance 1 ohm are connected 

across an external load of 10 ohms with 2 rows, 2 cells in each branch. Calculate 

the current in each branch and the potential difference across 10 ohms. 

14) What is the force on a wire of length 2 cm placed inside a solenoid near its 

centre (a) making an angle of 60
o
 with the axis (b) parallel to the axis                   

(c) perpendicular to the axis? The wire carries a current of 1A and the magnetic 

field inside the solenoid is 0.4T.     

15) Compare the any three properties of ferro, para and dia magnetic substances.  

16) A 100V,50Hz source is connected  to a series combination of an inductance of  

100mH and resistance 20  ohms. Calculate the magnitude and phase of current.                                                   

(Or) 

A 25μF capacitor,0.1H inductor and 25 ohms resistor are connected in series with 

an ac source whose emf is given  by E = 310 Sin (314t) 

Calculate (a) frequency of the ac power supply? 

                    (b) Impedance. 

                    (c)Peak current in the circuit. 

17) Explain various series of spectral lines Hydrogen atom and draw energy level 

diagram. 

18) Using the data given below, state which of the two given lenses will you prefer 

to construct the best     possible     

      (i) Telescope (ii) Microscope. Also indicate which of the selected lenses is to 

be used as objective and   as eyepiece in each case. 



 

 

 

 Lens    Power(P)    Aparture(A) 

 L1    6D 1 cm 

 L2      3 D 8 cm 

 L3      10 D 1 cm 

19)A star converts all its hydrogen to helium achieving 100% helium composition. 

It then converts helium to carbon via the reaction 

   2He
4
+  2He

4
  +   2He

4   
  ---------→   6C

12
   +  7.27 MeV 

The mass of the star is 5 x 10
12

 kg and it generates energy at the rate of 5 x10
30

 W. 

Calculate (i) Total number  of nuclear reactions, (ii) Total energy released 

 And  (iii) How long will it take to convert all the helium to carbon at this rate. 

20) Explain the following (a) ground wave communication (b) Sky wave 

communication and (c) space wave communication. 

21)  Define polarization of light .State and prove Brewster‟s law. 

22)  What is the power dissipated in the pure inductor circuit & derive the equation 

for energy stored in an inductor?. 

23) In the famous conversation, Rakesh Sharma, the first Indian Astronaut in 

space, was asked by the then Prime Minister Indira Gandhi as to how India looked 

from space. To which he replied „Sare Jahan Se Achcha‟ (better than the whole 

world).Answer the following questions based on above passage: 

a. Which scientific mode of communication enabled The Prime Minister 

to speak to the Astronaut? 

b. Name the scientific values displayed in this anecdote. 

c. Which values are being reflected in the reply given by the astronaut? 

24) Write the principle of a capacitor? Deduce the expression for the 

capacitance of a PPC and hence derive the expression for the energy 

stored in a capacitor. 

  (Or) 

a) State Gauss‟s theorem in electrostatics. 



 

 

b) Obtain expression  for electric field  at a point which is at a perpendicular 

distance „r‟ from a plane infinite sheet of charge with uniform charge 

density. 

25)   a)State Huygen‟s principle. 

b) Describe the single slit diffraction experiment and obtain the expression for 

fringe width.              (Or) 

a) Derive the relation between the focal length of a convex lens in terms of the 

radii of curvature of the two surfaces and refractive index of its material. 

Write the sign conventions and two assumptions used in the derivation of the 

relation.  

b) A convex lens of focal length 40 cm and a concave lens of focal length -25 

cm are kept in contact with each other. What is the value of power of this 

combination?      

26) a) With the help of a labeled diagram, explain  how n-p-n transistor is used  as 

an amplifier in CE configuration. Explain how the input and output in this case are 

out of phase. 

        b)A transistor operated in CE configuration at Vc=2V such that change  in 

base current from 100μA to 200  μA produces change in the collector current from  

9mA to 16.5mA.Calculate the current gain.                   OR 

a) Explain the working of n-p-n transistor as an oscillator with the help of a 

labeled diagram. 

b) Sketch the output waveform for the following inputs A and B obtained from 

NAND gate. 

 



 

 

      

MARKING SCHEME 

 

QUESTION 

NO. 

EXPECTED ANSWER / VALUE POINTS MARKS 

1 

 

1  

2 Anticlockwise 1 

3 X-rays , radio waves ½ +½  

4 Definition , symbol  ½ +½  

5 Frequency of incident ray 1 

6 Charge in Q1 = 6µC and on Q2 = 30 µC 

Total charge = 24 µC 

In series the charge on each capacitor is same.  

So, the charge on each capacitor = 24 µC 

Potential difference on C1 = 8/3 V and on C2 = 8/3 V 

½ 

½ 

½ 

½ 

7 Drift velocity  became 1/27 time the initial drift velocity 

No change in the resistivity 

1 

1 

8 Definition , V/m 

Expression 

OR 

Graph for metals 

Graph for Silicon 

1 

1 

 

1 

1 

9 Statement 

Expression B=µo I/2a 

1 

1 

10 Emf = ½ Bl
2
 = 6.29 x 10

-2
 V 

Current = 3.15 x 10
-2

A 

1 

1 

11 Work function = 1.36 eV 

Energy of incident photon = 3.38 eV 

Kinetic energy of photoelectrons = 2.02 Ev 

1 

1 

1 



 

 

12 A thin transistor base  will have less majority carrier and this 

gives more current in the collector circuit , explanation 

3 

13 Say n is the number of cells in reverse order, emf of each cell 

=  

Then  total emf  = (12 – 2n) 

Current  3 = [(12 – 2n ) + 2]/ R 

              2 = [(12 – 2n ) – 2] / R 

Solving these equations we get n = 1 

½ 

1 

1 

 

1/2 

14 B1 = µ0 I (sin 1 + sin 2) / 4 R      

 
R = OD = BD/tan60 

B = 4.6 x 10
-4

 T 

3 

15  Any three differences 

 

3 

16 V=100V       f=50Hz    L=100mH      R=20  

Z =  37.24 ohm 

I =  Vrms / Z = 2.68 A 

 = tan 
-1

(L/R) = 57.5
o 
 

OR 

Frequency = 50 Hz 

Impedance Z = (R
2
 + (XL – Xc))

1/2
 = 98.1 ohm 

Peak current=310/98.1 =3.1A 

1 

 

1 

1 

 

1 

1 

1 

17 Explanation of spectral series 

Energy level diagram 

2 

1 

18 For telescope, objective lens = L2 and eye lens = L3, reason 

For microscope, objective lens = L1 and eye lens = L2, Reason 

1 ½ 

1 ½  

19 Total No of nuclear reaction 

Total energy released 

Time = total energy / power 

1 ½ 

1 

½  

20                     Space wave communication 

Values in the anecdote 

Values in the reply 

1 

1 ½ 

1 ½ 

21 Definition 1 



 

 

Statement 

Proof 

1 

1 

22 Zero 

Energy stored in the inductor = ½ LI
2
 

1 

2 

23 Space wave communication 

Curiosity and excitement 

Values in the reply 

1 

1  

1 

24 Principle of capacitor 

Expression for capacitance 

Expression for energy stored in a PPC 

OR 

Gauss theorem statement 

Diagram of plane sheet 

Derivation of expression  

 

1 

2 

2 

 

 

1 

1 

3 

 

25 Huygen‟s Principle 

Single slit diffraction diagram 

Derivation of Expression for fring width β = λ D/a 

OR 

Diagram 

Derivation 1/f = (µ - 1) (1/R1 – 1/R2) 

P = P1 + P2 

P = 2.5 – 4 = -1.5D 

1 

1 

3 

 

1 

2 

2 

26   Circuit diagram CE amplifier 

Working  

In put and out put waveform 

Current gain = 75 

OR 

Circuit diagram of oscillator 

Working of oscillator 

Out put wave form 

1 

2 

1 

1 

 

1 

2 

2 
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ELECTROSTATICS 

1. An elderly woman went alone to the Registrar‟s office to disburse her property. When she 

enquired in the office she was asked to get a Xerox copy of the document which works under 

electrostatic induction. The Xerox shop was far away and across the road. She took the help 

of the passer-by and got her Xerox done. 

a. What values did the passer-by have? 

b. How does a neutral body get charged by electrostatic induction? 

Ans:  a. Helping, sharing, respect for elderly people. 

b. For a body to get positively charged, a negatively charged body has to be 

brought close to the neutral body which after earthing gets charged uniformly. 

2. Ram and Shyam went to the trade fair. They were busy in a crowded corner. Balloons were 

sold. A child was seen troubling his parent and crying for something. On seeing this, Ram 

went to the child and said that he would perform a trick with balloons. Ram took two 

balloons and Shyam helped him to inflate and tie. When the balloons were rubbed with the 

sweater he was wearing, they were attracted. When taken nearer to wall, the balloons got 

stuck. The child enjoyed and stopped crying. 

a. Give two values of Ram and Shyam. 

b. How did the balloons get attracted? Will they repel also? 

Ans: a. Presence of mind and knowledge of static electricity. 

b. When balloons were rubbed with woollen sweater, it becomes negatively charged. 

When taken nearer the wall, positive charges are induced by electrostatic induction on 

that part of the wall, so gets attracted. ie, when the bodies are similar charged they 

repel. 

3. Arun had to repaint his car when he was reminded by the car company for his regular car 

service. He told them to do spray painting of mountain dew colour. The company also replied 

that they usually perform spray painting only as wastage is minimized and even painting is  

achieved. 

a. What values did the car service company have? 

b. If spray painting is done by electrostatic induction, how is even painting achieved? 

Ans: a. Customer care, commitment, concern and truthfulness 

b. Droplets of paint are charged particles which get attracted to any metallic objects by     

electrostatic forces. 

4. In Akash‟s classroom the fan above the teacher was running very slowly. Due to which his 

teacher was sweating and was restless and tired. All his classmates wanted to rectify this. 

They called for an electrician who came and changed the capacitor only after which the fan 

started running fast. 

a. What values did Akash and his classmates have? 

b. What energy is stored in the capacitor and where? 

Ans: a. Team work, concern, respect to teacher and responsibility 

    b. Electrical energy in the dielectric of the capacitor. 

5. Aswin asked his Physics teacher why are voltmeter, galvanometer and ammeter kept in a 

cavity inspite of its outer covering being made of an insulator 

a. What values did Aswin have? 

b. Explain Faraday‟s cage or electrostatic shielding 

      Ans: a. inquisitiveness, to improve his knowledge in Physics, willingness to gain knowledge 

c. These sensitive instruments should not be disturbed by external electric field. 



 

 

6. Vijay was preparing an electronic project for science exhibition. He required a capacitance of 

2µF having a capacity to operate under 1 kV potential. He went to a shop to purchase it. 

Shopkeeper was having only 1µF capacitors of 400 V rating. Vijay calculated minimum 

number of capacitors of 1 µF so that he could arrange them to form a capacitor of 2µF value. 

(a) What values do you judge in Vijay? 

(b) Show the calculations done by Vijay 

Ans:  a. Scientific attitude and hard working nature 

  b. No of capacitors in series n = 1000/4=2.5 rounded off to 3. 

  For m such rows equivalent capacitance = 

62
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nm

n

m

 

 Total no. Of capacitors = 3x6 = 18 

7. During a thunderstorm Rohan and his friends were in the middle of a jungle. His friends were 

standing under a tree. Rohan advised them not to stand there. Rather he suggested they 

should move back to the bus. He explained them that they are safe inside the bus due to 

electrostatic shielding. 

(a) What are the values exhibited by Rohan ? 

(b) What is electrostatic shielding? 

Ans:  a.  Scientific temper and care and concern 

  b. explanation of electrostatic shielding. 

 

 

CURRENT ELECTRICITY 
1. That night Vaikunth was preparing for his physics exam. Suddenly the light in his room went 

off and he could not continue his studies. His cousin brother Vasu who had come to visit him 

was quick to react. Vasu using the torch (an android application) installed in his mobile 

phone found that the fuse had blown out. He checked the wiring and located a short circuit. 

He rectified it and put a fuse wire. The light came to life again. Vaikuth heaved a sigh of 

relief, thanked Vasu and continued his studies. 

a. What are the values projected by Vaikunth and Vasu? (Any two) 

b. What is an electric fuse? What characteristics you would prefer for a fuse wire? 

 Ans: a. Vaikunth: acknowledging the help from others with gratitude. 

Vasu: awareness of the technology, helping tendency, practical knowledge of the subject. 

b.  An electric fuse is a wire used as a safety device which melts when current exceeds the 

limit. Low melting point, high resistivity. 

2. Kumaran wanted to pay electricity bill that day. He realized that the consumption shown by 

the meter was unbelievably low. He thought that the meter must have been faulty. He wanted 

to check the meter. But unfortunately he did not have any idea as to how to do this. There 

came his friend Subhash to help him. He told Kumaran to run only the electric heater rated 

1kW, 220 V in his house for some time keeping other appliances switched off. He also 

calculated the power consumed in kilowatt hour and compared the value with the meter. 

Kumaran was happy and thanked Subhash for his timely help and the knowledge. 

a. What are the values displayed by the friends? 

b. Express kWh in joules. Find the resistance of the heater. 

Ans:  a. Honesty, sharing of knowledge, willingness to help 

 b. 1kWh= 3.6x106 J. , R = V2 /P= 48.4Ω 



 

 

3. Raghav lives in an area where birds in large groups play around producing pleasing humming 

sounds. One day he notices that the high power lines soon after a strong wind have come too 

close which may prove fatal for the birds that would sit on them and flutter their wings for 

some reason or other. He complained to the authorities and the lines were set at the proper 

distance once again 

a. What are the values possessed by Raghav and the authorities?( any two) 

b. What is the danger that could happen to the innocent birds in Raghav‟s view? 

c. How did distancing the lines solve the problem? 

Ans:  a. Raghav: affection towards birds, taking appropriate action, Authorities: duty conscious 

 b. The bird may get electrocuted; avoid sparking as shown in the diagrams below. 

4. Supraja was doing an experiment (Comparison of emfs ) using potentiometer in Physics lab. 

She could not take the readings because the galvanometer showed same side deflection. She 

checked the circuit and the connections were correct. Her friend Manasa who was doing her 

experiment nearby came to help Supraja. Manasa increased the voltage of the eliminator (by 

turning the knob) supplying current to the potentiometer. Supraja tried the experiment again 

and got the readings. She thanked Manasa for her help. 

a. What are the values displayed by both Supraja and Manasa? 

b. State any one reason why the galvanometer showed same side deflection. 

c. Distinguish between emf and terminal pd. 

Ans:  a. Sharing of knowledge, caring for and helping others 

 b. The emf of the driving cell should be greater than the emf of the experimental cells 

 c. The potential difference between the terminals of a cell when the cell is in the open 

circuit and  

` the potential difference between the terminals of a cell when the cell is in the closed 

circuit 

5. Ramaniamma was a childless widow. She ran her life only by the pension for the Senior 

citizens from the Government. When she switches of one bulb in her house all the other 

appliances get switched off. She could not even spend for an electrician. Sujatha living 

nearby decided to do something about this. She referred to Physics books and learnt that the 

series combination for the household connection should be the reason. She called an 

electrician and had the circuit changed to parallel combination. The problem was solved and 

Ramaniamma was happy. She thanked Sujatha for her help to solve the problem. 

a. What are the values possessed by Sujatha? 

b. Why for household a parallel combination used? What are its advantages. 

Ans:     a. care for elderly people, empathy, willingness to gain knowledge 

b.  same voltage for all appliances, even if one appliance is not working the others can 

work. 

Rakesh purchased cells for his transistor. He felt that cells are not working properly. He 

wanted to check their e.m.f. So, he took the cell to the physics lab and with the help of 

potentiometer found their e.m.f. To his surprise e.m.f. was less than the value claimed 

by the manufacturer. He lodged the complaint with consumer forum and received the 

deserving response. 

(a) What values are displayed by Rakesh ? 

(b) What do you think why Rakesh used potentiometer instead of voltmeter to find out 

e.m.f. of the cell ? For more precise measurement the potential gradient of the 

potentiometer should be high or low ? 



 

 

Ans:  a. Responsibility and timely action 

  b. Potentiometer draws no current from the cell. Low potential gradient. 

7.   Laxmi and her mother went to the market to purchase some household articles. Laxmi‟s 

mother was     

going to purchase 100 W electric bulb. Laxmi advised her to purchase CFL. She told her 

mother that it  will consume less amount of power and will save electricity. 

(a) What qualities do you notice in Laxmi ? 

(b) A 100 W bulb and a 500 W bulb are joined in parallel to the mains. Which bulb will draw 

more 

current ? 

Ans:  a. Energy saving, concern for society 

  b. 500 W,      

RIP

R

V
P

2

2




 

 
 

MAGNETIC EFFECTS OF ELECTRIC CURRENT AND MAGNETISM 

1. MrNarasimhan a 65 year old person often complained of neck pain. One day his grandson 

Avinash, suggested that magnetic therapy is very effective in reducing such pains. He said 

that the permanent magnet/electromagnet, used in the device will help to produce Joule‟s 

heating effects in the blood stream, which helps the blood flow better. He immediately 

contacted his friend in Chennai, who was running Magnetic Therapy Clinic. Mr. Narasimhan 

felt better. 

a. What two values did Avinash exhibit towards his grandfather? Mention any two 

Ans. Responsible behavior, concern and awareness 

b. What is the SI unit of magnetic induction and define it? 

Ans. Tesla (defn) 

2. Ms  Udaya joined a PG course in Nanotechnology lab in IIT Chennai. The first day, when she 

went to the lab, she met Mr. Antonio, the lab assistant.He greeted her and advised her not to 

touch the wires which were suspended from the roof at every part of the lab as they were from 

high voltage lines. He also told her not to bring any of the two wires closer to each other during 

any experimental applications. He helped her in understandingabout the precautions that has to 

be taken in the lab. 

a. What value did Mr. Antonio exhibit towards Ms. Udaya? Mention any two 

(Responsible behavior, sensitivity, concern for others and alerting the people) 

b. Why two high voltage power transmission lines should not be close to eachother? 

(Hint: like currents attract) 

C.Give an expression for the magnetic force that acts between the wires? 

3. In the birthday party of Bharat, a class 7student, his parents gave big slinky to all his friends as 

return gifts. The next day, during the physics class Mr Mohan, the teacher explained them about 

the production of magnetic fields using current carrying coil and also said that they can make 

permanent magnets, using such coils by passing high currents through them. That night Sumanth, 

a friend of Bharat, asked his father about the 

coils, and their shape. His father asked him to bring the slinky, that his friend gave and explained 

the uses of toroid and solenoid.  

a. What value did Sumanth‟s father exhibit towards his son? 



 

 

(Responsibility, makes his child to understand the concepts and to generateinterest in the 

subjects) 

b. What is the difference in the fields produced by the solenoid and Toroid? 

The magnetic field lines in a toroid is concentric circles whereas in solenoidit is straight 

within the turns. 

4. Ms Nita chander found that her son could not hear properly. Mother took her to the specialist 

who prescribed hearing aid for her son. Hearing aids consist of electromagnets in the 

loudspeakers used in the device. 

a. What two values does Ms Nita exhibit towards her son and students? Mention any two 

(caring attitude, sensitive towards society, concern for others 

c. What is an electromagnet? In what way its hysteresis curve is different from that used for 

permanent magnets? 

Ans. Electromagnet- temporary magnet.Hysteresis curve has small area, small coercivity, 

small retentivity. 

5. MsSumathy wife of Mr.Varadan complained about the non availability of gas cylinders and 

explained to him to look out for alternate methods for cooking. Mr.Varadan bought an induction 

stove to overcome the fuel problem. The next day Sumathy used her copper bottom cooker and 

kept it on the induction stove. But even after using it for half an hour she found that the cooker 

was not hot and food not cooked. As she was not aware of themethod to use the induction stove, 

she asked her elder daughter Dhanya, studying first year engineering about it. She told her, that 

some vessels cannot be used on this stove. She took the instruction manual and explained to her 

mother, that the stove works on magnetic induction, and copper being a dia magnetic material, 

will not respond to it. 

a. What values did Mr.varadan and Dhanya exhibit towards Ms.Sumathy? Mention any 

two 

(Awareness, concern for conservation of energy and fossil fuels, sharing the knowledge) 

b. Give few examples of diamagnetic materials and explain how their susceptibility 

varies with temperature? 

Ans.Susceptibility is independent of temperature as they have no permanent dipoles. 

6. Bala and Rama class X students were assigned a project based on magnetism. In their project 

work, they had calculated the value of earth‟s magnetic field. When they submitted their project 

for verification. MrSantosh, their physics teacher, corrected the mistakes. He also suggested few 

books which could be of use to them. 

a. .What values did Mr.Santosh exhibit towards his students? Mention any two 

(Honesty, helpfulness, responsible behaviour towards students, concern for the student to create 

interest in the subject) 

b. .Mention the three magnetic elements required to calculate the value of earth‟s magnetic field. 

Ans. Magnetic declination, magnetic inclination and horizontal component of earth‟s magnetic 

field. 

7.MrSairam the chief development officer, in southern railway went on an official tour to attend 

a seminar on fast moving trains. He met his friend Ontosaki in Tokyo after he finished his 

seminar there. His friend explained to Sairam, how Japanese people are concentrating on energy 

conservation and saving of fossil fuels using Maglev trains. Mr sairam travelled from Tokyo to 

Osaka in maglev train and found that sound is less, traveliing is smooth and understood in what 

way we are lagging behind Japanese in mass transporting systems. This works on the principle of 

Meissner‟s effect 



 

 

a. What values did Mr sairam found from Ontosaki? Mention any two. 

(Awareness about new technology, concern for energy conservation, decrease  

of noise pollution and air pollution i.e, concern for environment) 

b.  What is Meissner‟s effect?  

Ans. When a superconductor is cooled in a magnetic field below its critical temperature the 

magnetic field lines are expelled showing diamagnetic property. This is called Meissner effect. 

8.MsLavanya a house wife aged 42 years complained of stomach ache one day. Her husband Mr 

Srinivas took her to a nearby hospital. The doctor observed her and found something wrong near 

her liver and suspected malignancy. There after checking her MRI scan, a team of doctors 

advised her to go through Carbon radio therapy which is very safe. They said using cyclotron, 

high speed ions can be generated that directly attack thecancerous tissues and destroy them. 

a.  What values did Mr Srinivas and the doctor have exhibited? Mention any two. 

Ans. concern for others, helpfulness, presence of mind, responsible citizen 

b. What are the roles played by Electric field and magnetic field in Cyclotron?  

Ans. The charged particles are accelerated by the electric field with the magnetic field bringing 

them again and again to the electric field that is the region between the „Dee‟. 

9.Mrs. Gupta family was fast asleep during Night. They had no clue that there living room has 

caught fire due to a short circuit. Suddenly they heard sound of alarm and woke up. They were 

surprised to see that the sound was coming from the model of fire alarm prepared by their son. 

They were all happy that a small science model has saved their life 

(i) Give the values displayed by the parents and son. 

(ii) Name the device use in the model. 

Ans: (i) Knowledge, Scientific thinking 

(ii) photo cell 

 

10. Mrs Thakur left her car headlights on while parking. The car would not start when she 

returned. Seeing her struggle, Mohit went to her help. Not knowing much about cars, he ran and 

brought a mechanic Raju from a garage nearby. Raju realized that the battery had got discharged 

as the headlight had been left on for a long time. He brought another battery and connected its 

terminals to the terminals of the car battery to get the engine started. Once the engine was 

running, he disconnected this second battery. This is known as “JUMP STARTING”. Mrs. 

Thakur thanked both Mohit and Raju for helping her. 

(i)What values did Mohit have?  

(ii) A storage battery of emf 8.0 volts and internal resistance 0.5 ohm is being charged by a 120 

volt DC supply using a series resistor of 15.5 ohms. What is the terminal voltage of the battery 

during charging? What is the purpose of having a series resistor in the charging circuit? 

Ans: (i)Helpful, aware of his weakness, decision making ability. 
ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENTS 

 

1. Krishnan a retired science teacher was walking with his grandson Munna by the side of a 

paddy field. Munna noticed power grids carrying thick wires. He was curious to know what the 

structure was and what the wires were for. So he asked his grandfather about it. He also wanted 

to know if the tower could be removed so that there would be more space for 

crops. Krishnan explained in detail about the tower and the need for the wires. 

QUESTIONS: 



 

 

a) Why is the voltage stepped up for long distance transmission? 

b) What are the values exhibited by Krishnan and Munna? 

ANSWERS: 

a) Less power loss 

b) Concern for saving energy and greenery. 

2. Nita switched on the radio set to listen to her favourite music but found the reception was not 

clear. Also there was overlapping of signals. So she adjusted the tuner in the set till she heard the 

music clear. 

QUESTIONS: 

a) What are the components of tuning circuit in a radio? 

b) Name the phenomenon involved here? 

c) What value can be associated with this? 

ANSWERS: 

a) By adjusting the tuner, she would have changed the capacitance value and adjusted the 

frequency. 

b) Resonance. 

c) Harmony. By being in harmony with nature, life would be beautiful and easy for the future 

generation. 

3. Anand on entering his apartment, switched on the tube light, but it did not work. So he called 

the electrician. The electrician inspected the tube light and suggested a replacement of the choke. 

On replacing the choke Anand found the tube light working. 

QUESTIONS: 

a) What is the function of a choke? 

b) Identify the value exhibited here. 

ANSWERS: 

a) To reduce the current in the circuit without any heat loss. 

b) Concern for conserving energy. 

4. Monica had come from Singapore on a holiday to her grandmother‟s place. She had heard a 

lot about Tirupathi temple and so she went to Tirupathi with her grandmother. She walked 

through a metal detector and heard a beep sound as she walked through it. When 

she went back to Singapore she asked her father about the metal detector and its working. Her 

father explained the working in detail and also the need for installing metal detectors in places 

where people visited in huge numbers. 

QUESTIONS: 

a) Name the components present in the detector . 

b) What is the phenomenon involved? 

c) What value can be attached with this? 

ANSWERS: 

a) An inductor and a capacitor. 

b) Resonance. 

c) Concern for social security and curiosity. 

5. During the Physics period, the teacher had started with alternating current. She recalled the 

concepts of AC and DC. She also asked the students to draw the graphs of AC/DC in their 

notebook. Ramaa did the work. But Leena was not able to draw. She struggled but Ramaa helped 

her in the completion of the graph. 

Questions: 



 

 

i. What values were displayed by Ramaa? 

Sharing the knowledge, helping nature. 

ii. Draw graphically AC & DC 

iii. Why do we prefer AC to DC? 

Less loss of power in AC. 

6. A visit to science exhibition was arranged for class XII. They saw the process of 

electroplating. The students exhibited the electro plating with the help of DC source. 

Immediately students raised the doubt, “Why don‟t we use AC instead of DC?” The teacher in 

charge explained and cleared their doubts. 

Questions: 

i) What values were displayed by these students?  

Curiosity, critical thinking and understanding 

ii) Why should we use dc instead of ac? 

Because in AC, direction of current changes periodically whereas the electrodes are with fixed 

polarities. 

7. Subhash wanted to see the work of a transformer. He bought a transformer from a shop. He 

connected the primary to an AC supply. At that time an aluminum ring in his hand falls into the 

core of the transformer. Without noticing that he switched on the power 

supply. The aluminum ring flew up into the air. He became panic. His father, an electrical 

engineer in EB explained the reason.  

Questions: 

i. What value does he exhibit? 

Curiosity, awareness. 

ii. Bring out the reason for the above activity. 

Induced current in the aluminum ring acts in the opposite direction to those in Coil and so 

magnetic field of the ring repels the magnetic field due to the coil.As a result of it the ring shoots 

up in air. 

8. Raj is in XII standard. His Physics teacher demonstrated an experiment to explain Faraday‟s 

laws of electromagnetic induction. Raj interrupted her lecture and asked “Is there any possibility 

of induced emf due to earth‟s magnetism”? The teacher was stunned for a moment and gave this 

question for group discussion. Finally the students came out with correct answer. 

Questions: 

i. Write the values that you learnt from this incident. 

Team spirit ,curiosity, scientific aptitude. 

ii. What can be reason for Raj‟s question? 

When the wire in N-S direction is dropped freely, none of the components of earth‟s magnetic 

field is intercepted.  So no induced emf is produced. When the Wire is dropped freely in E-W 

direction horizontal component of earth‟s magnetic field isintercepted. So emf is induced in the 

coil.  

 

9. Lakshika used to go to her school on bicycle. She studied electromagnetic induction in her 

physics class. An idea occurred to her. She attached a small dynamo and an LED with the axel of 

the cycle.(2) 

This way during the ride she used to enjoy the glowing of LED. 



 

 

(a) What values do you think is inculcated in Lakshika after understanding physics ? 

(b) What is the principle on which dynamo is based ? Does this device obey principle of 

conservation of energy. 

Ans. (a) Capability to use the understanding of a concept for innovation, scientific temper, ability 

to correlate. 

(b) Dynamo is based on the principle of electromagnetic induction.It converts mechanical energy 

into electrical energy. Yes, it obeys the principle of conservation of energy. 

10. Mr. Dixit purchased heater marked with 80V – 800 W. He wanted to operate it on 100V – 

50Hz a.c. 

supply. He calculated inductance of the choke required for operating that heater. 

(a) Specify the nature of Mr. Dixit. 

(b) How Mr. Dixit could have calculated the value of inductance ? Explain. 

Ans. a) He seems to be a techno friendly having confidence and knowledge of electrical gadgets. 

ELECTROMAGNETIC WAVES 

1. Clinical microscopes are used to diagnose diseases based on blood and urine samples. Mr. 

Bajaj does not believe in such tests. He prefers to go to doctors who diagnose on the basis 

of pulse check only.  He fell ill and his temperature persisted for more than a month. 

Anurag a student of class twelfth resides near Mr. Bajaj house, convinced Mr. Bajaj and 

got his examination conducted. How X ray is produced? What are the values exhibited by 

Anurag? 

Ans.X-rays are produced by accelerated charged particles. 

             Values; Caring nature, sympathy, general awareness. 

2. Sushma‟s mother suffers from cancer of third stage. She has been advised a therapy in 

which cancerous growth will be burnt by atomic radiations. She is told that her beautiful 

hair will fall in this therapy and she is liable to become bald. Sushma‟s mother refuses the 

therapy which is otherwise must for her. Sushma talked to her mother explaining the need 

of the therapy and could convince her. What are the values exhibited by Sushma? Which 

electromagnetic radiation is used in cancer treatment? 

Ans; Sympathy, caring nature, ability to react to situations. 

 Radition used; Gamma radiation.    

3.  As water nowadays is more contaminated Ritesh‟s father decided to install a water 

 purifier. When the technician installed the purifier, Ritesh asked him whether it is capable 

 of killing the bacteria and other germs also apart from suspended particles.The technician 



 

 

 replied that they are killed by a radiation which is emitted from one of the compartments 

 and explained the whole process of purification. 

 a) What kind of quality is shown by Ritesh? 

 b) What radiation does the technician refer to? Mention two more applications of such a 

 radiation. 

 Ans: UVRadition. Also used in crack detection, forensic lab for detection of finger prints, 

 in sterilization of surgical instruments. 

4.  Pramila was gifted with a box like oven on her birthday and she began to cook food 

 extremely fast. Her son Ramu got surprised by the speed with which the food items 

 getting cooked and he enquired about the working of the device as her mother is an 

 engineer. Then his mother explained the importance of a particular type of radiation 

 employed in the system and the principle behind it. 

 a) What was the quality exhibited by Ramu. 

 Ans; Curiosity, Scientific temper 

 b) What kind of radiation does Pramila refer to and mention one more application of that 

 radiation? 

 Ans:  Microwaves. Also used in radar operations and in Communication. 

OPTICS 
1. Ravi is using yellow light in a single silt diffraction experiment with silt width of 0.6 mm. 

The teacher has replaces yellow light by x-rays. Now he is not able to observe the 

diffraction pattern. He feels sad. Again the teacher replaces x-rays by yellow light and the 

diffraction pattern appears again. The teacher now explains the facts about the diffraction 

and  

• Which value is displayed by the teacher? 

• Give the necessary condition for the diffraction.  

     Ans: Inculcating scientific temper and curiosity among students, increasing understanding 

 levels of students. 

                Condition: The wavelength of light must be comparable with the size of the slit  

 

2. Aditya participated in a group discussion in his school on “Human eye and its defects” .In 

the evening he noticed that his father is reading a book by placing it at a distance of 50 

cm or more from his eye. He advised him for his eye check-up.  

• Suggest the focal length/power of the reading spectacle for him, so that he may 

easily read the book placed at 25 cm from eye. 

• Name the value displayed by Aditya. 



 

 

 Ans: Determining „focal length  using lens formula and finding power „P‟ 

Ans: caring nature, Sympathy 

3. Vinod was watching a program on the topic MOON on the Discovery channel. He came to 

know from the observations recorded from the surface of Moon that the sky appears dark 

from there. He got surprised and wanted to know the reason behind it. He discussed it with 

his friends, and they explained the reason behind it. 

             a) Name the value that was displayed by Vinod and his friends. 

            Ans. Vinod : Curiosity, Scientific temper. 

                     Friends: helping nature 

 b) State the reason why sky appears dark from the moon. 

                          Ans: No atmosphere hence no scattering. 

        4) Ramesh and Arwind were playing near a river. The river appeared shallow to them 

 .Hence they decided to have fun by playing in the river water. Ramesh‟s friend Madan 

 happened to pass through. He noticed the intention of the children .Immediately he 

 instructed them not to indulge in adventure and explained them that the river was much 

 deeper than it appeared. This way he avoided a mishappening. 

       a) What qualities do Madan displayed. 

            Ans: Caring nature, Social responsibility. 

        b) With the help of a ray diagram explain why water appeared less deep? 

             Ans: Correct diagram showing real depth and apparent depth. 

       5) Balan was very much fascinated towards astronomy that he decided to make a telescope 

 He carefully studied about the construction of telescope and prepared his own model and 

 presented his ideas in a science seminar and got first prize. 

       a) What qualities do Balan posses? 

          Ans: Scientific temper, curiosity, in depth understanding of the concept. 

        b) What kind of telescope he might have made and draw ray diagram for the same 

         Ans: Astronomical telescope, Ray diagram. 

 6) A teacher has given three lenses 0.5D, 4.0D and 10.0D to a student. He is not sure as  

       to which lens would be used for constructing a good astronomical telescope. So he 

 consulted his seniors and the teacher and construct a telescope. Later he showed the 

 telescope to the junior classes and explained about the choice of lenses. 

      (a) What value has he shown by doing these? 

      (b) Which lenses are used as objective and which one is an eye piece? 

 Ans: a) Curiosity, Scientific temper. 

         b)Objective-0.5D    eyepiece -10D 

 7) . A child is observing a thin film such as a layer of oil on water show beautiful colours 

 when illuminated by white light. He feels happy and surprised to see this. His teacher 

 explains him the reason behind it. The child then gives an example spreading of kerosene 

 oil on water to prevent malaria and dengue. 



 

 

         (a) What value was displayed by his teacher? 

          (b) Name the phenomenon involved. 

         Ans: (a) Curiosity, Scientific temper. 

                  (b) Interference of light. 

 8) Ramu while doing the experiment for determination of focal length of a convex lens 

 ,suddenly dropped the lens and it got broken into to two halves along its axis .Then Ramu 

 asked  the teacher whether even the broken piece will form the image, the teacher 

 answered in the affirmative and showed the image also. 

         a) What qualities are exhibited by Ramu? 

         Ans: Curiosity, Scientific temper. 

         b) What will be the nature of the image formed? 

            Ans: Same size, Less intensity. 

  9). Suman and Arti are friends, both studying in class 12
th 

.Suman is a science student 

 and Arti is a arts student .both of them go to market to purchase sun glasses. Arti feels 

 that any colored glasses with fancy look are good enough. Suman tells her to look for UV 

 protection glasses, Polaroid glasses and photo-sensitive glasses. 

 Read the following passage and answer the following questions: 

 (a) What are UV protection glasses, Polaroid glasses and photo sensitive glasses? 

 (b) What values are displayed by Suman? 

 Ans. (a) UV protection glasses are those which filter ultra violet rays they are harmful to 

 our eyes. Polaroid glasses help in reducing the glare. Photo sensitive glasses get darker in 

 strong day light. They protect our eyes from strong sunlight especially at noon. 

 (b) Suman has displayed concern for her friends. She has put to use the knowledge she 

 acquired in her science. Mugging up things for examination is of no use. What we are 

 taught in the class room must be used in practice. 

 10) During summer vacation Radha and Rani decided to go for a 3 D FILM. They have 

 heard about this film through their friends. They were asked buy special glasses to view 

 the film. Before they go for a movie, they approached their Physics teacher to know 

 about these glasses. Physics teacher explained when two polarizer‟s are  kept  

 perpendicular to each other(crossed polarizer‟s) the left eye sees only the image from the 

 left end of the projector and the right eye sees only the image from the right lens. The two 

 images have the approximate perspectives that the left and right eyes would see in reality 

 the brain combine the images to produce a realistic 3-D effect. 



 

 

a) What qualities do these girls possess? 

b) What do you mean by Polarization? 

c) Mention the other applications of polarization. 

ANS:  a) Curiosity to learn, approaching the teacher to learn new things, 

inquisitiveness 

 b)Refer NCERT text book) & c) Sun glasses, LCD,CD players. 

 

DUAL NATURE OF RADIATION AND MATTER 

1. A function  was organized in the village hall with 500 sitting arrangement. When people 

started entering in groups the counting became difficult. The village head asked Rahul and 

his friends to take the responsibility at the gate. The boys took the responsibility and people 

started entering one by one . The disciplined entering of the people helped in easy counting 

with the help of a scientific device given by the village head to boys. 

(a) What values  are shown by the boys? 

(b) Name the scientific device which is based on application of photoelectric effect 

(c) What is the principle of such scientific device? 

Sol (a) The values shown  by boys are : 

  (1) High  degree  of general awareness 

  (ii) Sense of responsibility 

 (b) Photocell 

 (c) A person approaching a door way may interrupt a light beam which is incident on 

a photocell. The abrupt change in photocurrent records every interruptions of the light 

beam caused by a person passing across the beam. In this way it helps count the person 

entering the hall provided they enter the hall one by one. 

2. Rohit  one day thought if radiation has a dual (wave particle) nature, might not the particle of 

nature ( the electrons, protons etc,) exhibit wave like character. So he consulted his physics 

teacher for its answer, who explained the facts properly. 

 (a) What are the values displayed by Rohit? 

 (b) According to your point of view how teacher explained such thing properly? 

 (c) Why is de – Broglie wave associated with the moving football not visible? 

Sol (a)  The values displayed by Rohit are : 

  (i) Curiosity 

  (ii) Creativity 



 

 

(b) The moving particles of matter display wave like properties under suitable 

conditions. Because nature is symmetrical and that the two basic physical entities matter 

and energy must have symmetrical character. If radiation shows dual aspects so should 

matter. 

(c) The de-Broglie wave length associated with moving  football is of extremely short 

wavelength. Thus, it cannot be detected. 
m

1


 

3. Meena thought that there are materials which absorb photons of shorter wavelength and emit 

photons of longer wavelength. But can there be stable substances which absorb photons of 

larger wavelength and emit light of shorter wavelength? She got confused and could not find 

its answer. Then she requested her friend Seema to explain her. The first case, energy given 

out is less than the energy supplied. But in the second case the material has to supply the 

energy  as the emitted photons has more energy  which cannot happen for stable substances. 

 (a)  What values do you notice in Meena? 

 (b) Consider a metal exposed to light of wavelength 600 nm. The maximum energy 

of the electrons doubles when light of wave length 400 nm is used. Find the work 

function in eV 

Sol (a)  The values noticed in Meena are  

  (i)  High degree of general awareness 

  (ii) Concern  for her  friend 

  (iii) Helping and caring nature 

 (b) Maximum energy = hv   - Ф0 

   1230    - Ф0  =  1     1230    - Ф0   

   600      2     400 

    

        =    1230    - 2Ф0    =          1230    - Ф0 =   1230     = 1.02 eV 

     300   400        1200 

4. Surya had knowledge that energy and momentum of an electron are related to frequency and 

wavelength of the associated matter (de- Broglie) wave by the relations E  = hv, 


h
P             

But when he heard from his friend Srikanth that value of λ is physically significant but the 

value of  frequency has no physical significance. Srikanth explained it clearly.He said , 

according to de Broglie a particle behaves as a wave but it is now established that a particle 



 

 

cannot be equivalent to a single wave,but it is equivalent to a group of waves  or a wave 

packet. 

 

As 


h
P    , so in the discussion of matter waves a wave packet is significant and hence only 

wavelength  λ,  is significant. As a single wave is insignificant, so phase velocity (velocity of 

a single wave, V = v λ ) is insignificant and thus, frequency v is also insignificant. 

 (a)  What are the values shown by Srikanth? 

 (b)  Calculate the (i) momentum and (ii) de Broglie wavelength of the electrons 

accelerated through a potential difference of 56 V 

Sol (a) The values shown by Srikant are ; 

  (I) High degree of general awareness 

  (ii) High order of thinking skills 

  (iii) Concern for his friend 

  (iv) Helping and caring nature 

 

 (b) Mass of electron,   m  =  9.1   x  10 
-31

kg 

  (a)                  Momentum,    p    =   √ 2mEk     =      √ 2meV    

          = √2 x 9.1 x 10
-31

 x 1.6  x 10 
-19

  x56   

          = 4.04 x 10 
-24

 kg   ms
-1

 

 

  (b)       de Broglie wavelength 

 

   λ    =   h    =  6.63 x 10 
-34

   =   .64 x 10 
-10

  m  =  0.164 nm 

              p         4.04 x 10 
-24

 

5. It is seen that gases are insulators at ordinary pressures and start conducting at very low 

pressures. Sunny was interested to know the reason behind it. So he requested his friend 

Amit to explain the concept behind it properly . Amit explained that at low pressure ions are 

far away, so they have possibility to reach their respective electrodes and constitute the 

current, but at ordinary pressure ions collide frequently and recombine with the opposite 

charged ions. 

 (a) What values are displayed by Amit ? 

 (b) An electron is accelerated through a potential difference of 100 V. What is the de 

Broglie wavelength associated with it? To which part of the electromagnetic spectrum 

does this value  of wavelength correspond? 

Sol (a) The values displayed by Amit are : 

  (i) High degree of general awareness 

  (ii) Concern for his friend 

  (iii) Helping  and caring nature. 

 (b)        de Broglie wavelength 

 

               λ = h   =                 h                  =                     6.63 x 10 
-34

 

           p                   √ 2meV               √2 x 9.1 x 10
-31

 x 1.6  x 10 
-19

  x 100   

 

               =     1.227   x 10 
-10

 m  =  1.227 Å 

  This wavelength corresponds to X ray spectrum 



 

 

6. Shyam knows that red light has greater intensity and so it is much bright but in case of 

photoelectric emission it cannot produce the emission of electrons from a clean zinc surface 

while even weak ultra violet radiation can do so. He could not know specific cause of such 

thing. Then he went to his friend Kumar for its specific explanation. Kumar explained him 

that the photoemission of electron does not depend on the intensity while it depends on the 

frequency and  the energy of photon of incident light. The energy of photon of red light is 

less than the work function of zinc, so red light cannot emit photoelectrons. Similarly, the 

energy of photon of ultraviolet light is greater than the work function of zinc, so ultraviolet 

light can emit photoelectrons. 

 (a)  What values are noticed in Kumar? 

 (b) The work functions of lithium and copper are 2.3 eV and 4 eV respectively. 

Which of these metals are useful for the photoelectric cell working  with visible light? 

Explain 

Sol (a)  The values noticed in Kumar are : 

  (i)  High degree of general awareness 

  (ii) Concern for his friend 

  (iii) Helping and caring nature 

 

 (b) The threshold wavelength,     λ0  =   hc  

                W0 

 For lithium,      λ0   =   12375      Å       =    5380  Å 

                2.3 

 For copper       λ0   =   12375      Å       =    3094 Å 

                4 

The wavelength 5380 Å lies in visible region, thus lithium will be useful for photoelectric 

cell. 

 

7. Smitha wanted to give a gift to her cousin a burglar alarm. But she did not know about its 

working principle and its significance. She discussed it with her friend Shruthi. Shruthi 

explained her that in burglar alarm, ultraviolet light is continuously made to fall on a  

photocell installed at the doorway. A person entering the door interrupts the beam falling on 

the photocell. The abrupt change in photocurrent is used to start an electric bell ringing. 

 (a)  What are the values shown by Shruthi? 

 (b) An electron and a photon each have a wavelength of 1.00 nm. Find (i) their 

momenta  (ii) the energy of the photon, and (iii) the kinetic energy of electron 

Sol (a) The values shown by Shruthi are : 

  (i) High order general awareness 

  (ii) Able to convince someone 

  (iii) Helping and caring nature 

 (b) Given    λ   =   1.00 nm = 1.00 x 10
 -9 

 m 

  (i) Momentum of electron   -   momentum of photon 

   

hc       =   6.63 x 10
 -34

    =    6.63  x  10 
-25

  kgm /s  

    λ    1.00 x 10 
-9

 

 (ii) Energy of photon, 

 



 

 

  E  =   hc       =  pc =  6.63 x 10
 -25

 x 3 x 10
 -8

    =    1.989  x  10 
-16

 J  

            λ     

         = 1.989  x  10 
-16

     eV  =  1.24 x 10 
3
 eV  =   1.24 keV 

   1.6 x 10 
-19

 

 (iii)  Kinetic energy of electron, 

 

  K  =  p
2
     =    ( 6.63 x 10 

-25
 )

2
     =    2.413 x 10 

-19
  J 

          2m          2.9.1 x 10 
-31

 

      =  2. 413 x 10 
-19

  eV    =   1.51  eV 

           1.6 x 10 
-19

 

 

ATOMS AND NUCLEI 
 

1. Kala‟s uncle who was a kabadiwalah was getting weak day by day. His nails were 

getting blue, he stated losing his hair. This happened immediately after he purchased a 

big container of heavy mass from Delhi University Chemistry Department. Doctors 

advised him hospitalization and suspected he has been exposed to radiation. His uncle 

didn‟t know much about radiations but Kala immediately convinced her uncle to get 

admitted and start treatment. 
 
         (i) What according to you are the values utilized by Devi to convince 

her uncle to get admitted in hospital 
 

(ii)Name the radioactive radiations emitted from a radioactive element. 

 
    Ans :  Caring nature and sympathy 
             Gamma radiation. 
 

2. Selvi‟s grandfather was reading article is newspaper. He read that after so many 

years of atomic bombing is Hiroshima or Nagasaki, Japan National census indicated 

that children born even now are genetically deformed. His grandfather was not able to 

understand the reason behind it. He asked his Granddaughter Selvi who is studying 

in class XII science. Selvi sat with her grandfather and showed him pictures from 

some books and explained the harmful effects of radiations. 

(i) What are the values/ skills utilized by Selvi to make her 

grandfather understand the reason for genetical deformity? 
 

(ii) Name the nuclear reactions that occurred is atom bomb. 
               Ans : Better understanding of the subject and helping nature.  
                         Nuclear fission reaction 

3. Kannan a resident of Kundakulam was all set to leave everything and shift to another 

place in view of the decision of Govt. to start nuclear thermal power plant at 

Kundakulam. His granddaughter  Prachi,  a  science  student,  was  really  upset  on  the  

ignorant  decision of  her grandfather. She could finally convince him not to shift, since 

adequate safety measures to avoid any nuclear mishap have already been taken by the 



 

 

Govt. before starting nuclear thermal plants. 
 

• What is the value displayed by Prachi in convincing her grandfather 
 

• What is the principle behind working of  nuclear reactor 
 

• What are the main components of nuclear reactor 
 

• Why is heavy water used as moderator? 

 Ans :(i) Awareness, social responsibility  

         (ii) Controlled chain reaction  

        (iii)Nuclear Fuel, Moderator, Control rods, Coolant, Shielding  

      (iv) Neutrons produced during fission get slowed if they collide with a nucleus of same 

 mass. As ordinary water   contains hydrogen atoms so it can be used as a moderator. But 

 it absorb neutron at a fast rate. To overcome this difficulty, Heavy waters is used as a 

 moderator which has negligible cross sections for neutron absorption  

 

4. Rahu  and Rohan got a golden opportunity to attend a 3 days camp at IGCAR, Kalpakam. 

Rohu  was excited about this camp, but Rohan was little disturbed about the camp. When 

Rahu asked about Rohan‟s concern, he expressed his fear about the absorption of harmful 

radiations emitted from the reactor by them. Immediately Rahu explained about the 

safety measures taken at the reactor site. Rohan was convinced with his reply and  started 

preparing for his camp. 

 a)What moral would you derive from Rahu?  

 b) The fission properties of Pu
239 

are very similar to those of U
235

. The average energy 

 released/fission is 180 MeV. How much energy, in MeV, is released if all the atoms in 

 1Kg of pure Pu undergo fission? 

 

 Ans: a) Care for his friend and positive attitude towards technology. 

5. A farmer in a village was worried about the poor yield of the soil. Kannan , during his 

visit to his native place happened to meet this farmer and suggested him to use a 

phosphate fertilizer incorporated with Radio Phosphorous. He also explained that 

Phosphorous will be taken by the plant for its growth and radio phosphorous will increase 

the yield. The farmer thanked him for his valuable suggestion.  a) Suggest the moral 

value that you derive out of Kannan, 

 b) A radioactive isotope has a half life of T years. How long will it take, the activity to 

 reduce to i) 3.125% ii)1% of its original value? 

 Ans:a) Concern for the society/locality., awareness, presence of mind. 

6.  Raman  and Nikhil are arguing about the estimation of age of specimen by any scientific 



 

 

 method. Raman said that there is no way of finding the age of a specimen scientifically. 

 But Nikhil argued that there should be one method to find the age of specimen, but he is 

 not aware of that method. Sekar, who is witnessing this argument, convinced them not to 

 proceed with the argument. He said that the age of the specimen can be estimated by 

 noting the drop in the activity of carbon C
14

 , when the organism is dead. Listening to the 

 explanation given by Sekar, both of them were convinced and also felt happy as they 

 have learnt a new concept. 

 a)What moral value do you observe in Sekar? 

 b) Obtain the amount of Co
60

 necessary to provide a radioactive source of 8mCi strength. 

 The half life of Co
60

 is 5.3 years. 

 Ans : a) Readiness to teach his juniors, concern of juniors towards learning. 

 

7. a) Sekar saw his younger brother wondering with a question which deals with emission of 

light from a vapour lamp. He was anxious to know how different colors were being 

emitted by different light. He also saw mercury and sodium vapour lamps in the physics 

lab and was curious to know what is inside the lamps. On seeing his anxiety to know 

more about it Sekar explained about absorption of energy and reemission of photons in 

the visible region. He also advised him not to touch or break any items in the lab for the 

thirst of knowledge. 

 a) What is the moral you derive from Sekar? 

 Ans: Concern for his brother/ care about the school property. 

 b) Which series in the hydrogen spectrum is in the visible region? 

 Ans. Balmer. 

8. Mr. Rana a daily wages worker got affected by cancer. On knowing about it all his 

coworkers started avoiding him, fearing that it was contagious. Mr.Rana felt very 

depressed. Mr. Rana a close friend immediately took Mr.Rana to a radiologist who 

examined him and said it was the beginning stage of cancer and it can be easily cured and 

he also certified that it is not a communicable disease. 

  (i) What moral values did Mr. Rana exhibit ? 

 Ans. Positive attitude, encouraging nature, timely help, creating awareness. 



 

 

 (ii) A radioactive substance „X‟ has a half life of 140 days. Initially it is 8g. Calculate the 

 time for this substance „X‟ when it reduces to 1 g. 

 Ans. N / No = (1/2)n 

 = (1/8)n 

 = (1/2) 3 

 Therefore n= 3 

 T = 3 x 140 

 = 420 days 

9. Rutherford and his team performed the Gold foil experiment that provided a new insight 

into the structure of an atom. Their findings were not recognized by the scientific 

community in that period of time. Still this did not deter them from making further path 

breaking discoveries in the field of Physics. 

 (i)What were the qualities that can be imbibed by us from Rutherford and his team? 

 Ans :Ability to remain undaunted even if others do not recognize the validity of research, 

 to forge ahead with what we believe is the truth inspite of opposition. 

 (ii)What were the conclusions of the gold foil experiment? Draw the graph showing the 

 relationship between the number of alpha particles scattered and the angle of scattering. 

10. Eight year old Johnson and his father were waiting to board a bus at the bus stop on a hot 

scorching summer day. Johnson was feeling faint with thirst and the heat. His anxious 

father asked the nearby person for water. On seeing this, a tender coconut vendor gave a 

tender coconut to Johnson who drank it and felt better. Both father and son thanked the 

coconut vendor who refused to take money. 

 (i)What are the qualities that you would associate with coconut vendor? 

 Ans: warm hearted, caring for fellowmen, resourcefulness. 

 (ii )Name the nuclear reaction taking place in the sun. (Nuclear fusion reaction) 

11. Mohini‟s mother was gaining weight and her body was becoming bulky. She was also 

experiencing more than normal hunger. Mohini was worried about this. She talked to her 

friends who suggested her to take her mother to a doctor. Mohini‟s mother was not 

willing to go to doctor. Mohini told her friends about this. One day Mohini‟s friends 

came to Mohini‟s house and persuaded her mother to go to doctor. Doctor administered a 

radioisotope of Iodine and diagnosed the problem. Mohini‟s mother was prescribed 



 

 

appropriate medicines. a) What according to you, are the values displayed by Mohini and 

her friends?  b) Give some information about the radioisotope of iodine? 

 Ans : Concern sympathy  for her brother. 

SEMI CONDUCTOR DEVICES 

1. Ajay observed that there is fluctuation in D c power supply and he made a circuit by 

using one special semi conductor and regulated the power supply. What values he has 

shown and name the semiconductor and draw the circuit diagram for regulating power 

supply. 

 Ans:Rising to the occasion, finding solutions to the existing problems. 

Zener diode is used to regulate the power supply. 

 

 

 

2. when power supply in the home is stopped at night 8 pm Sita immediately switched the 

light of her mobile phone and could find the sufficient light to see the things. What values 

that she has shown. What kind of diode is there with the cell phone and what are the 

advantages of it over incandescent bulb? 

 Ans: Sita has shown presence of mind, application of knowledge. 

 Light Emitting Diodes are used  

 Advantages 1) low operational voltages and less power consumption. 

 2) Fast action and no warm up time required 

 3) Long time and rugged life. 

3. A physics teacher explained that electronic components work with D C. Albert ,a student 

of his class observed that cell phone is charged by connecting charger to A C in his home. 

Next day he asked the teacher about the same. 

 What values the student has shown? 

 How the conflict would have been resolved by the teacher. 

 Ans: Albert has applicative mind, curious to learn, reasoning ability.         The cell phone 

 charger has the rectifier which converts A C to DC. 



 

 

4. Father prepared to purchase a LCD TV but his son after studying the semiconductors, 

could convince his father to purchase an LED TV? 

 What values the son has shown? Also write any two points where LED is better than 

 LCD TV?    

 Ans: Application of learning content in day to day life, convincing skills. 

 LED TV consumes less power and gives more picture clarity than LCD TV. 

5. After reading an article on the generations of computers Abhay asked his teacher how it 

is possible to reduce the size of the computer so less and much efficient? 

 What values the student has shown? 

 What component made the computer size so small and what are its advantages and 

 limitations? 

 Ans: Connect outer experience with class room learning, eager to find the reasons for 

 things happening around. 

 Integrated chips could make the size of Computer so small. 

6. Teacher said that it is difficult to install the electric polls in the hilly stations as the 

surface is not flat. Then a student asked the teacher how the people are able to maintain 

their lives in night. The teacher while explaining took the name of an optoelectronic 

device. 

 What values the student has shown? 

 Name the device that has used to clarify the doubt asked by the student? 

 Ans:Thinking about other‟s needs, interested to know the alternate ways and means. 

 Solar cells 

7. Raghu‟s grand father has shown one radio that he purchased with his first salary in 1960, 

which is bigger than the present portable T V. 

 Next day Raghu asked his teacher what made the size of the radio so big and how it is 

 possible to make palm size radios now. 

 What values that Raghu has shown? Write the correct answer for his doubt. 

 Ans: Raghu was eager to know and curious to learn. 

 Transistor and IC have made these changes to enable to make palm size radios. 



 

 

8. After attending the class of semiconductors especially silicon,Rohit asked the teacher is 

there any relation between this semiconductor silicon and silicon valley? 

 What values Rohit has shown and what do you think about the relation between Silicon 

 Valley and silicon. 

 Ans: Enthusiastic and love for learning knowledge and able to connect the outside 

 knowledge to the class room content. 

` Silicon Valley is famous for producing Silicon chips and large business activities take 

 place due to this production. 

9. A gardener wanted an alarm to make sound when the airtemperature is less than 0
0
 and 

more than 30
0
 and he told the same to his son, an electrical engineer. His son prepared as 

per his father‟s requirement. 

 What values the son has shown? 

 How he could design to meet the required needs and what logic gates he must have used? 

 Ans: Son is very caring and attends to the needs of old people. 

 The logic gate was OR gate 

10. Grand mother of Harish expressed her worry about the theft of valuable articles in 

home.Harish mad a burglar‟s alarm and shown his grand mother and explain the function 

of it?Grand mother appreciated the efforts of harish. 

 What value harish has shown? 

 What logic gate has he used in the device? 

 Ans: Harish is very caring towards old people and respect and attends the needs of old 

 people. 

 The logic gate used is AND gate. 

11. Ram was excited to know about the function of traffic signals .His father has prepared a 

board and explained the working of traffic signals? 

 What values the father has shown? 

 What components he must have used to show the working of traffic lights?  

 Ans: Father is very caring and affectionate towards his son. 

He must have used LEDs and other simple electronic components.                                      



 

 

COMMUNICATION  SYSTEMS 

 

1. During a class discussion regarding the bandwidth of transmission medium, group A was 

of the opinion that message signals could be transmitted at any bandwidth. They were not 

aware of the transmission media to be used. Group B gave information about the 

commonly used transmission media while group C informed about the government 

procedures to be followed. 

 (a)What was the information given by group B and group C? 

    (b)What values do you observe in this class discussion? 

    Ans: Team Work, Togetherness, Awareness. 

2. Two students of class 12 were interested in doing a project on „transmitting signals of 

different frequencies‟. They completed their project without any help but found that (i) 

the transmission is attenuated and (ii) the various information signals transmitted at low 

frequencies got mixed up. 

 (a)Identify the solution for the problem 

 (b)What values can we learn from those students? 

 Ans: Eagerness / Curiosity to learn more and scientific attitude. 

3. A TV tower has a height of 70m with an average population density around the tower as 

1000 per km
-2.

 In about 5 years the CITY LIMIT the place doubled and the residents were 

not able to get the broadcast clearly. Niharika, a student, identified the problem and 

notified the Government saying that the height of the tower should be increased to double 

its coverage. 

 (a) By how much should the height of the tower be increased? 

 (b) What values would you appreciate in Niharika? 

 Ans : Awareness, Concern for public and Helping the society / being helpful to the 

 society, initiative. 

4. Raman went to the market to purchase a T.V. set. He got confused with so many features 

and functions of electronic appliances. He took the help of his friend Raman, a science 

student. Shankar explained him about the communication system, digital and analogue 

signals. This knowledge proved of great help to Raman in purchasing a colour T.V. 

 (a) What type of nature Sankar has? 

 (b) What do you mean by the term communication? Which types of signals are better? 



 

 

 Ans : (a) Sandeep is friendly, helping and well aware having a vast knowledge of subject. 

        (b) Truthful, intact and speedy transfer of knowledge or data from one place to other is 

 called Communication. Digital signals are better. These are disturbance free, clear and 

 sharp. 

5. Chitra was watching her favorite TV serial suddenly the picture started shaking on TV 

screen. She asked her brother to check the dish antenna. Her brother found no problem in 

dish. Chitra noticed the same problem in TV picture again after some time. At the same 

time she heard the sound of low flying air craft passing over their house. She asked her 

brother again. He explained the cause of shaking picture on TV screen when air craft 

passes over head.  

 (a) Name the values used by Chitra‟s brother?  

 (b) Why the picture on the TV screen was shaking when air craft was passing over head?  

 Ans : (i) Critical thinking and problem solving  

 (ii) Low lying air crafts reflect TV signals. Due to interference between direct signal 

 received by antenna and reflected signal the picture on TV shakes 

6. One day Ravi has observed that the radio in his uncle‟ house was tuned.  But two 

programmes were coming at a time.  Then he opened the radio set and he adjusted the 

coil properly again it was closed by Rahul.  Mention a) scientific value exhibited by Ravi.  

B) What is the property which he changed and how was it corrected? 

 Ans :(a) Critical thinking and awareness of subject 

7. One morning during school assembly the S U P W teacher who looks after the 

microphone arrangement was absent.  Principal felt inconvenient without microphone to 

run assembly program.  Then a boy of class XII came up on the assembly and he set right 

the microphone by rotating the knob of the amplifier.  Then it started to function properly 

and loudly.  (a) Mention one problem that might have caused to the amplifier 

(b) Write the values of the student shown in the above situation? 

Ans : (a)Mismatch of resistance of the amplifier with output 

        : (b) Critical thinking and problem solving 



 

 

8. Television is theater at home.  A TV is a basically a receiver which can be tuned to 

transmitter of our choice.  Younger generation says that T V has merits for the society but 

elders do not agree to it.   

           Assuming yourself to be young and then old list two reasons favouring each concept. 

          Ans : Young- It is the useful tool to gain knowledge through news media 

            Old : Children tend to over utilize the entertainment component. 

9. Kannan lives in a house which is located just beside of a hill in outskirts of the town.  He 

is very interested to listen the music especially of Ghantasala.  Recently he purchased a 

radio set but unluckily he is not able to listen the music. Then a student named Sushil 

who resides in the neighborhood adjusted by putting one long wire over a wall could 

succeed the music to listen. 

             (a)Explain what may be the reason for not being received the signal initially? 

 (b) What is the scientific attitude shown by the student in solving the above problem? 

 Ans: (a) Problem in the receiving part. 

     (b)Awareness and Curiosity 

        

10. Rekha is a late riser. Her grandfather observes that she remains awake late night listening 

to radio on mobile is also a receiver.   Where you have to listen and not to observe 

anything.  Thus you‟re capable of doing other things simultaneously.  Rekha does not 

ignore her works.  But her grandfather blames the FM radio which has made her late 

riser.  What is FM? Why is her grandfather worried? 

           Ans: Frequency Modulation 

           He fears distraction of concentration level. 
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LEVEL –1 

1. How many electrons will have a total charge of 1 coulomb? 

2. Find the electric field intensity due to a charge of 5  10
-8

 C at a point 50 cm from it in vacuum 

3. An electric charge of 2  c experience an electric force of 3.2  10
-3

 N when kept at a point in  vacuum.  

What is the electric field intensity at that point? 

4. An electric dipole consists of two charges of magnitude 1  c.  They are placed 3 cm apart in a uniform 

electric field of 100 N C-1 acting at right angles to the axis of dipole.  Calculate 

a. dipole moment of electric dipole   

b. electric force acting on either charge 

c. Torque acting on dipole  

5. An electric dipole is held at an angle of 30
o
 with respect to a uniform electric filed of 2  10

4
  NC

-1
 

experiencing a torque of 18  10
-25

 Nm.  Calculate the dipole moment of the dipole 

6. Electric potential at a point is 200 Volt.  How much work will be down in bringing an  particle from 

infinity to that point (Charge on an  - particle is 3.2  10
-19

 C) 

7. Find the potential at a point 30 cm from a point charge of 2  10
-8

 C in vacuum 

8. An electric field at a point due to a point charge is 20 N / C  and the electric potential at that point is 10 

J / C.  Calculate the distance of the point from the charge and also the magnitude of the charge. 

9. A Cube of side b has a charge q at each of its eight vertices.  Determine the potential and electric field 

due to these array at the centre of the cube. 

10. A uniformly charged conducting sphere of 2.4 m diameter has a surface charge density of 80.0  C. m
-

2
.  Find (a) The charge on the sphere and (b) total electric flux leaving the surface of sphere. 

11. What is the area of the plate of a 2 F parallel plate capacitor with plate separation of 0.5 cm?  Why does 

ordinary capacitor have capacitance of order of microfarads? 

12. A 4  F capacitor is connected in parallel with a 8  F capacitor.  The combination is charged at 300 

volt.  Calculate (i) the total charge on the combination (ii) the total energy stored in the combination 

13. The plates of a parallel plate capacitor have an area of 90 cm
2
 each and are separated by 2.5 mm.  (a) 

Find the capacitance of capacitor (b) If the capacitor is charged by connecting it to a 400 V supply, how 

much energy is stored by the capacitor? (c) Calculate the energy stored per unit volume of the capacitor 

14. Two parallel plate capacitors of 20  F and 30  F are charged to 30 V and 20 V respectively.  If the 

plates of these capacitors with same type of charge are connected together.  Find 

a. The common potential of the capacitor 

b. Charges on the capacitor at common potential  

c. Loss of energy in the process 

15. An infinite line charge producer a field of 9  10
4
 N / C at a distance of 2 cm.  Calculate the charge 

density.          

 

 



 

 

ELECTROSTATICS 

 QUESTIONS FOR PRACTICE 

1. oulomb’s law in vector form:         1 

                   1            q1 q 2      

            F    =     r 

          4             r
2
  

2. In a medium the force of attraction between two point charges, distance d apart is F.  What distance 

apart should these be kept in the same medium so that the force between them become (a) 5 F   (b) 

F   ?        5 

 Ans:- F   1   

         d
2 

   (a) For the force to become 5 F, the separation of must become d root     5 

 

   (b)  For the force to become F / 5, the separation d must become d /     5  

3. Sketch the electric lines of force for (a) 5 C   (b)  10 C 

 

 

 

 

  

  Less lines of force   More lines of Force 

4. What is the relation between EA, EB & EC. 

 

 

 

 

       EA  > EB  > EC 



 

 

5. If a point charge +q, is taken first from A to C and then from C to B of a circle drawn with another 

point  charge + q as centre, then along which path more work will be done? 

 

 

 

 WD will be same, as the distance is same. 

6. An uncharged insulated conductor A is brought near a charged insulated conductor B.  What 

happens to charge and potential of B? 

 Potential decreases but charge remains small as both are insulated. 

7. A and B are two conducting spheres of same radius, A being solid and B hollow.  Both are charged to 

the same potential.  What will be the relation between the charges on the two spheres? 

 As charges resides on the surface of the conductors,  both the spheres contains same 

 amount of charges. 

8. A conductor with a cavity in it is given a charge Q.  What will be the total charge on the surface of 

this conductor if another conductor carrying charge q is placed in the cavity without touching the 

cavity> 

 

 

 

 The charges get added up i.e., q + Q is the charge. 

9. A capacitor of capacitance c has distance between plate is d.  A very thin wire mesh is placed as 

shown in figure.  Calculate new capacitance. 

 

 

 

 

 

 



 

 

2 MARKS & 3 MARKS 

1. A point charge ‘q’ is placed at O as shown.  Is VA – VB positive, negative or zero, if ‘q’ is a (i) positive 

(ii) negative charge? 

 O     A    B 

 q 

2. An electric dipole is free to move in a uniform electric field.  Explain its motion when it is placed (1) 

parallel to the field and (ii) perpendicular to the field     (1) 

 F1   F2                         E 

 

 +q                - q  

      Either it may be stable or unstable equilibrium.  Also, there is no torque or translatory  force. 

       (2) 

 +q F1 

 

 

 E 

 F2 

              - q  

  The dipole will experience a torque.  As EF is uniform, there is no translatory force. 

3. Two capacitors of equal capacitance, when connected in series, have a net capacitance of C, and 

when connected in parallel have a capacitance of C2.  What will be the value of C1 / C2. 

4.  

 

         Find the resultant capacitance 

 



 

 

5. A spherical Gaussian surface encloses a charge of 17.7 X 10 – 8 C.  (i) Calculate the electric flux 

passing through the Gaussian Surface.  (ii) If the radius of the Gaussian surface is doubled, how 

much flux would pass through the surface? 

    

6. Two point charges q and 2q are kept at a distance d apart from each other in air.  A third charge Q is 

to be kept along the same line in such a way that the net force acting on q and 2q is zero. Calculate 

the position of charge Q in terms of q and d. 

 

 

 d 

 x1 x2 

 q Q 2q 

         

7. Show that the force on each plate of a parallel plate capacitor has a magnitude equal to (1/2) QE, 

where Q is the charge on the capacitor and E is the magnitude of EF between the plates.  Explain the 

origin of the factor ½.   

8. Calculate capacitance of capacitor as shown below. 

 

 

 

9. Derive the expression for ‘Energy Density’  in a parallel plate capacitor. 

10. Derive Energy stored in series combination of capacitors. 

11. Derive the Energy stored in parallel combination of capacitors.  

12. Discuss the concept of common potential (Sharing of charges) in combination of capacitors. 

13. Derive the relation for the   loss of energy while sharing of charges when two capacitors are 

connected in parallel. 

14. Derive the relation between e  and r 

15. The diagram shows the arrangement of plates of a parallel plate capacitor.  Find the resultant 

capacitance of this arrangement.  

 

 



 

 

16. What is the equivalent capacitance of the system of parallel plates? 

 

 

 

 

 

  

17. What is the equivalent capacitance of the system of plates shown below? 

 

 

 

  

 

 

18. Capacitors P, Q and R have each a capacitance C.  A battery can charge the capacitor P to a potential 

difference V.  If after charging P, the battery is disconnected from it and the charged capacitor P is 

connected in following separate instances to Q and R (i) to Q in parallel and (ii) to R in series, then 

what will be potential difference between the plates of P in the two instances. 

 

 

  

More Questions 

1. State Gauss‟ theorem. Using it, find the strength of electric field at a distance r from the 

center of a conducting sphere of radius R carrying charge Q, where (i) r < R and (ii) r > R. 

2. Define dielectric constant in terms of the capacitance of a capacitor? On what factor does the 

capacitance of a parallel plate capacitor with dielectric depend? 

3. State Gauss‟ Theorem in electrostatics? Using this theorem define an expression for the field 

intensity due to an infinite plane sheet of charge density ζ C/m
2
? 



 

 

4. Find an expression for the electric field strength at a distant point situated along the 

equatorial line of an electric dipole. 

5. What is equipotential surface? Show that electric field is always perpendicular to the 

equipotential surface. 

6. Define 'electric line of force' and give its two important properties. 

7. Derive an expression for the total energy stored in a parallel plate capacitor and related to the 

electric field. 

8. Define “intensity of electric field” at a point. At what points in the electric dipole field 

intensity is parallel to the line joining the charges. 

9. State the principle of quantization of electric charges. 

10. Define dipole moment. What is its unit in SI system? 

11. Two electric lines never cross each other why? 

12. What is the direction and magnitude of the electric field at the midpoint of an electric dipole 

made of length 2a? 

13. Derive the expression for the energy density of a charged parallel plate capacitor. 

14. . Show that work done in carrying electric charge on an equipotential surface is zero. 

15. A spherical Gaussian surface encloses a charge of 8.85 × 10
-10

C. 

         (i) Calculate the electric flux passing through the surface. 

         (ii) How would the flux change if the radius of the Gaussian surface is doubled and 

 why? 

16. Can two equi-potential surfaces intersect each other? Give reasons. 

17. A 500 μC charge is at the centre of a square of side 10 cm. Find the work done in moving a 

charge of 10 μC between two diagonally opposite points on the square. 

18. A 12 pF capacitor is connected to a 50V battery. How much electrostatic energy is stored in the 

capacitor? 

19. Define capacitance and write its SI unit. 

20. Explain the principle of capacitor 

21. Derive an expression for capacitance of a parallel plate capacitor with vacuum as medium 

between the plates. 

22. Derive expression for equivalent capacitance when three C1, C2 and C3 are connected in (i) 

Series     (ii) parallel 

23. Calculate equivalent capacitance between A and B in the given fig if C1 = 6μF, C2 = 3μF and 

C3 = 2μF. 



 

 

 
24. Three capacitors of capacitances 2 pF, 3 pF and 4 pF are connected in parallel. 

   (a) What is the total capacitance of the combination? 

(b) Determine the charge on each capacitor if the combination is connected to a 100 V 

supply. 

25. Three capacitors each of capacitance 9 pF are connected in series. 

         (a) What is the total capacitance of the combination? 

(b) What is the potential difference across each capacitor if the combination is connected to 

a 120 V supply? 

26. Sketch electric lines of force due to (i) isolated positive change (ie q>0) and (ii) isolated 

negative charge ( ie q<0) 

27. Draw equipotential surfaces for an isolated point charge 

28. An electric dipole with dipole moment 4 × 10
−9

 C m is aligned at 30° with the direction of a 

uniform electric field of magnitude 5 × 10
4
N C

−1
. Calculate the magnitude of the torque acting 

on the dipole. 

   

LEVEL-2 

1 MARK QUESTIONS 

01 In a parallel plate capacitor the capacitance increases from 4 μF to 80 μF on introducing a 

dielectric slab of thickness equal to plate separation. Calculate the dielectric constant of the 

medium. 

02 Force between two point electric charges kept at a distance d apart in air is F. If these charges 

are kept at the same distance in water, how does the force between them change? 

03 In a medium, the force of attraction between two point electric charges, distance d apart, is F. 

What distance apart should these be kept in the same medium so that the force between them 

becomes 3F?  

04 Name & define the physical quantity whose S I unit is C/V. 



 

 

05 What is the amount of work done in moving a 100nC charge between two points 5cm apart 

on an equipotential surface?  

2 MARK QUESTIONS 

01 At a point in the electric field of a point charge, the intensity of the field is 32 N/C and 

electric potential is 16 J/C respectively. What is the distance of the point from the point 

charge? 2 

02 Calculate the electric flux through a spherical surface of radius 10 cm enclosing a negative 

charge of 8.854 μC. What happens to the flux when the radius of the surface is doubled?     

03 Two capacitors 6 μF and 2 μF are connected in series with a battery. The voltage across  6 μF 

capacitor is 2V. Compute the total battery voltage. 

04 A parallel plate capacitor with air between the plates has a capacitance of 8 μF. The 

separation between the plates is now reduced by half and the space between them is filled 

with a medium of dielectric constant 5. Calculate the value of the capacitance in the second 

case. 

05   O    P           Q  

  

  A point charge `q‟ is placed at `O‟ as shown in the figure. Is VP - VQ positive or negative 

when (i)  q > 0   and (ii) q < 0? Justify your answer. 

06 Define electric field intensity. Write its S I unit. Write the magnitude and direction of electric 

field intensity due to an electric dipole of length 2a at the midpoint of the line joining the two 

charges. 

07 A parallel plate capacitor is to be designed with a voltage rating 1kV using a material of 

dielectric constant 3 and dielectric strength of about 10
7
 Vm

-1
 For safety we would like the 

field never exceed say, 10% of the dipole strength. What minimum area of the plates is 

required to have a capacitance of 50pF? 

08 A 4 μF capacitor is charged by a 200V supply. The supply is then disconnected and the 

charged capacitor is connected to another uncharged  2 μF capacitor. How much electrostatic 

energy of the first capacitor is lost in the process of attaining the steady situation? 

09 Two fixed point charges +4e and +e units are separated by a distance `a‟. Where should a 

third positive point charge be placed for it to be in equilibrium?  

10 Obtain the energy, in joules and in electron volts, acquired by an electron beam when 

accelerated through a potential difference of 2000V.  



 

 

11 An electric dipole is held at an angle θ with a uniform electric field. What is the torque acting 

on it? Explain what happens to the dipole on being released.  

12 What is capacitance? State its SI unit. Define it.      

13 Two identical point charges `Q‟ are kept at a distance `r‟ from each other. A third point 

charge is placed on the line joining the two charges such that all the three charges are in 

equilibrium. What is the magnitude, sign and position of the third charge?   

14 Draw lines of force to represent a uniform electric field. List the properties of electric field 

lines.          

15 Derive an expression for the work done in rotating an electric dipole through an angle θ in a 

uniform electric field.    

16 The electric field at a point due to a point charge is 20N/C and electric potential at the point 

is 10J/C. Calculate the distance of the point from the point charge and the magnitude of the 

charge. 

17 Two point electric charges of unknown magnitude and sign are placed at a distance d apart. 

The electric field intensity is zero at a point, not between the charges but on the line joining 

them. Write two essential conditions for this to happen. 

18 Two point charges `q‟ and `2q‟ are kept at a distance `r‟ from each other in air.  A third 

point charge Q is to be placed on the line joining the two charges such that the net force 

acting on q and 2q is zero.  What is the magnitude, sign and position of the third charge 

in terms of q and r ? 

19 An infinite plane sheet of charge density 10
-8

 Cm
-2

 is held in air. In this situation how far 

apart are two equipotential surfaces, whose p d is 5V? 

20 An electric dipole of length 2cm is placed with its axis making an angle of 60
o
 to a uniform 

electric field of 10
5
N/C. If it experiences a torque of 8√3 Nm, calculate; 

 a)  magnitude of the charge on the dipole 

 b)  potential energy of the dipole. 

21 What orientation of an electric dipole in a uniform electric field corresponds to its (i)stable 

and (ii) unstable equilibrium? Explain. 

22 Two capacitors 3 μF and 6 μF are charged to potentials 2 V and 5 V respectively. These two 

charged capacitors are connected in parallel. Find the charge across each of the two 

capacitors now. 



 

 

23 S1 and S2 are two hollow spheres enclosing charges 2Q and Q respectively as shown in figure 

 (i)  What is the ratio of electric flux through S1 and S2 

  (ii) How will the electric flux through S2 change if a  medium of dielectric constant 5 is 

introduced in the space inside S2 in place of air?       

 

 

       S2 

           

 

 

 

24 Two point charges 4  μC and -2 μC are separated by a distance of 1m in air. Calculate at what 

point on the line joining the two charges is the electric potential zero? 

25 Keeping the voltage of the charging source constant, what would be the percentage change in 

the energy stored in a parallel plate capacitor, if the distance between the plates were to be 

reduced by 10%? 

3 MARK QUESTIONS 

26 Derive an expression for the energy stored in a charged parallel plate capacitor. What 

happens to this energy when the capacitor is made to discharge by connecting the two plates 

using a conducting wire? 

27 An electric dipole of length 8 cm, when placed with its axis making an angle of 60
o
 with a 

uniform electric field experiences a torque of 8√3 Nm. Calculate the   (i)  magnitude of the  

electric field  and   (ii) the potential energy of the dipole, if the dipole has  charges + 4 nC. 

28 Two identical plane metallic plates A and B are kept parallel to each other in air, separated 

by a distance of 1 cm between them. A is given a positive potential of 10 V and the outer 

surface of B is earthed.   

 i)  What is the magnitude and direction of the uniform electric field between the two plates? 

 ii) What is the work done in moving a charge of 20 μC from A to B? 

29 Derive an equation for the effective capacity of a series combination of three capacitors. 

30 Three hollow concentric spheres A, B and C having radii a, b and c respectively (a<b<c) 

have uniform surface charge densities +ζ, -ζ and +ζ respectively. Compute the electric 

potential at the surface of the spheres.   

2Q 

S1 

Q 



 

 

31 A point charge of +2 μC is kept fixed at a point O. another point charge of +4 μC is brought 

from a far off point to a point distant 50cm from O. Calculate the potential energy of the 

system of the two charges. 

 Another point charge of +1 μC is brought to a point distant 100 cm from each of the above 

charges (assumed to be kept fixed ). What is the work done in doing so?     

32 Derive an expression for the electric field intensity at any point along the perpendicular 

bisector of an electric dipole. 

33 11 A 20 μF capacitor is charged by a 30 V d c supply and then connected across an 

uncharged 50  μF capacitor. Calculate the final potential difference across the combination 

and the initial and final energies. How will you account for the difference in energy 

34 Use Gauss‟s theorem to find the electric field at a point near a charged infinitely long thin 

conducting wire. 

35 State Coulomb‟s law. Write its mathematical form. Define one coulomb.   

36 For a parallel plate capacitor prove that the total energy stored is ½ CV
2
 and hence derive the 

expression for its energy density. 

37 How does the total energy stored in a parallel plate capacitor with air as the dielectric 

medium change when a dielectric medium of dielectric constant   is introduced between the 

plates?  

38 A capacitor is charged from a battery. Assuming that the capacitor is disconnected from the 

charging battery, explain how; 

 a) the capacitance,  b) p. d. across the plates and  c) energy stored in the capacitor change, 

when a medium of dielectric constant `k‟ is introduced between the plates. 

39 A capacitor is charged from a battery. Assuming that the capacitor remains connected to the 

charging battery, explain how; 

 a) the capacitance,  b) p. d. across the plates and  c) energy stored in the capacitor change, 

when a medium of dielectric constant `k‟ is introduced between the plates.      

  

40 Two point charges +4μC and -2 μC are separated by a distance of 1m in air. At what point on 

the line joining the two charges is the electric potential zero?   

41 Two point charges +4μC and -2 μC are separated by a distance of 1m in air. At what point on 

the line joining the two charges is the electric field zero?   

42 A 600 pF capacitor is charged by a 200V supply. It is then disconnected from the supply and 

is connected to another uncharged 600 pF capacitor. How much electrostatic energy is lost in 

this process?     

43 A point charge of +2 μC is kept fixed at the origin. Another point charge of +4 μC is brought 

from a far off point to a point distant 50 cm from the origin. Calculate the electrostatic 

potential energy of this two charge system. 

 Another charge of+1 μC is brought to a point distant 100 cm from each of these two charges 

(assumed to be kept fixed). What is the work done?   

44 An electric dipole of moment p is placed in a uniform electric field of intensity, E. Write the 

expression for the torque η experienced by the dipole. Identify two pairs of perpendicular 

vectors in the expression.  

 Show diagrammatically, the orientation of the dipole in the field for which the torque is; (i) 

maximum, (ii) half the maximum value and (iii) zero. 



 

 

45 A charge Q located at a point r is in equilibrium under the combined electric field of three 

charges q1,q2, q3. If the charges q1, q2 are located at points r1 and r2 and respectively, find the 

direction of the force on Q, due to q3 in terms of q1,q2, r1, r2 and r3    

46 Explain the underlying principle of working of a parallel plate capacitor. 

 If two similar plane plates, each of area A having surface charge densities + ζ and – ζ are 

separated by a distance d in air, write the expressions for : i) the electric field at points 

between the plates ii) potential difference between the plates and  iii) the capacitance of the 

capacitor so formed. 

47. When two capacitors are connected in series, the effective capacitance is 2.4μF  and when 

connected in parallel, the effective capacitance is 10μF. Calculate the individual 

capacitances. 

5 MARK QUESTIONS 

48 State the theorem which relates the enclosed charge, inside a closed surface, with the electric 

flux through it. Use this theorem to obtain the electric field due to a uniformly charged thin 

spherical shell at an (i) outside point (ii) inside point. 

 An electric charge of 8.85 x 10
-13

 C is placed at the centre of a sphere of radius 1m. What is 

the total electric flux linked with the sphere? How will the electric flux change if another 

equal and dissimilar charge is introduced at a distance of  

  (i) 0.5m from the centre, (ii) 1.5m from the centre? 

49 State Gauss‟s theorem in electrostatics. Using this theorem, derive an expression for the 

electric field intensity due to a charged metallic spherical shell. Write the special cases. Draw 

the graph showing the variation of the field with distance from the centre of the conductor. 

50 Define Capacity. Name the factors on which the capacity of a parallel plate capacitor 

depends.  

 Derive the expression for the capacity of a parallel plate capacitor with a dielectric slab 

between the plates. 

  A parallel plate capacitor has a capacity of 100 μF with air in between the plates. What 

happens to the capacity when the plates are introduced in a medium of dielectric constant 80 

without changing the plate separation?   

51 Explain the effect of introducing a dielectric slab between the plates of a parallel plate 

capacitor on its capacitance. Derive an expression for its capacitance with a dielectric as the 

medium between the plates. 

52 With the help of a neat labelled diagram explain the principle, construction and working of a 

Van de Graff Generator. 

53 Show mathematically that the electric field intensity due to a short dipole at a distance `d‟ 

along its axis is twice the intensity at the same distance along the equatorial axis.    

54 Obtain an expression for the capacitance of a parallel plate (air)capacitor. 

  The given figure shows a network of five capacitors connected to a 100V supply. Calculate 

the total charge and energy stored in the network. 

     



 

 

MORE QUESTIONS  

1. Draw two equipotential due to a point charge. (ii) What is the amount of work done in 

moving a 100nC charge between two points 5cm apart on an equipotential surface? 

2. If C1 = 3pF and C2 = 2pF, calculate the equivalent capacitance of the given network 

between points A & B? 

                            
3. An electric dipole is held in uniform electric field. 

(i) Show that net force acting on it is zero. 

(ii)  The dipole is aligned parallel to the field. Find the work done in rotating it through 

180
0
. 

4. (a) Using Gauss‟ law derive the expression for electric field intensity at a point outside a                           

        uniformly charged spherical cell. 

 (b) Three charges +2μC, -3μC and -3μC are kept at three vertices A, B and C of an 

equilateral triangle of side 20cm as shown in the figure. Find the charge to be placed at 

mid point M of BC so that charge at A remains in equilibrium.            

        A +2 µC 

                                         

                                                                          

                                         B=-3 µC                M            C -3 µC  

  

5. Define equipotential surfaces and draw the equipotential surfaces for uniformly 

increasing electric field along +yaxis. 

6. State Coulombs law for electrostatics. Two fixed charges +4q and +q are separated by a 

distance `a`. Where should the third point charge be placed on the line joining two 

charges so that the third point charge is in equilibrium? 

7. Why does the electric field inside a dielectric decrease when it is placed in an external 

electric field? 

8. A parallel plate capacitor with air between the plates has a capacitance of 8 pF. What will 

be the capacitance if the distance between the plates be reduced by half and the space 

between them is filled with a substance of dielectric constant K = 6 ? 



 

 

9. Two charges q and -2q are placed at points A and B on a line XY. State whether the 

points at which (i) E =0 (ii) V=0 will be located (a) to the left of A (b) between A and B?  

(c) To the right of B? Justify  your answer
 

10. Using Gauss‟ theorem obtain an expression for the electric field intensity at a distance r 

from an infinitely long line of charge with  uniform linear charge density λ Cm
-1 

11. An electric dipole of dipole moment p is placed in a uniform electric field E. Write the 

expression for the potential energy of the dipole in the field. Show diagrammatically the 

orientation of the dipole in the field for which the potential energy is   -                                                                                                                                                               

(i) minimum  (ii) maximum (iii) Half the maximum (iv) Zero 

12. Sketch the equi -potential surfaces due to a line charge. 

13. A parallel plate capacitor of plate area A and separation d is charged to a potential V. 

The battery is then disconnected and a dielectric slab of thickness d and dielectric 

constant 

K is inserted in the capacitor. What change if any, will take place in 

(a) Charge on the plates. 

(b) Voltage across the capacitor. 

(c) Electric field between the plates. 

(d) Capacitance of the capacitor.  

(e) Energy stored.  Justify your answer in each case. 

14. On the basis of Gauss‟ theorem prove that, for a point outside a charged spherical shell it 

behaves as a point charge. 

15. Draw the graph between electric field strength and distance from the centre of the hollow 

conducting charged sphere.  

16. Two capacitors of capacitances 3μF and 6μF, are charged to potentials of 2V and 5V 

respectively. These two charged capacitors are connected in series. Find the potential 

across each of the two capacitors now? 

17. P&Q are two conducting spheres of the same radii, P being solid and Q hollow. Both are 

charged to the same potential. What will be the relation between the charges on the two 

spheres? 

18. What is the angle between the directions of electric field at any point on the 1) axial line 

2) equatorial line of the dipole? 

19. How does the force between the two charges vary when(a) The system is immersed in a 

medium. (b) When the distance between them is halved? 

20. How does the electric flux, electric field enclosing a given charge vary when the area 

enclosed by the charge is doubled? 

21. Write the expression for electric flux for a uniform (a)  Linear charge distribution? (b) 

Areal charge distribution? 

22. Show that at a point where the electric field intensity is zero, electric potential need not 

be zero. 

23. Show diagrammatically the stable and unstable equilibrium of an electric dipole placed in 

a uniform electric field 

24. Derive the expression for the potential due to a dipole. Find the ratio of potential along 

the equatorial and axial line of a dipole. 



 

 

25. Derive an expression for the potential energy of a system of two electric charges in an 

external electric field. 

26. Define electric flux. Write its mathematical form. A spherical rubber balloon carries a 

charge that is uniformly distributed over its surface. As the balloon is blown up and 

increased in size. How does the total electric flux coming out the surface change? Give 

reason 

27. In a parallel plate capacitor the capacitance increases from 4Μf to 80μF, on introducing a 

dielectric medium between the plates. What is the dielectric constant of the medium? 

28. An electric dipole of length 4 cm, when placed with its axis making an angle of 60° with a 

uniform electric field, experiences a torque of Nm. Calculate the  magnitude of the 

electric field  if the dipole has charges of ± 8 μC 

29. A thin conducting spherical shell of radius R has charge Q spread uniformly over its 

surface. Draw a graph of electric field E(r) with distance r from the centre of the shell for 0 

≤ r ≤ ∞. 

30. Three identical capacitors C1, C2 and C3 of capacitance 6 μF each are connected to a 12 V 

battery as shown. 

 

Find  (i) charge on each capacitor  

  (ii) equivalent capacitance of the network 

31. A 10 μF capacitor is charged by a 30 V d.c. supply and then connected across an un-

charged 50 μF capacitor. Calculate (i) the final potential difference across the 

combination, and (ii) the initial and final energies. How will you account for the 

difference in energy? 

32. In the given network C1 =200pF and C2 = 100pF. Calculate (i) equivalent capacitance of 

the network and (ii) energy stored in the network of capacitors   

 

33. Find the total energy stored in the capacitors in the given network. 



 

 

                               

34. The equivalent capacitance of the combination between A and B in the given figure is 4μF. 

                                 

(i) Calculate capacitance of the capacitor C. 

(ii) Calculate charge on each capacitor if a 12 V battery is connected across terminals A 

and B. 

(iii) What will be the potential drop across each capacitor? 

 

LEVEL-3 

1. An electric dipole of dipole moment 20x10
-6

 Cm is enclosed by a closed surface. What is the 

net electric flux coming out of the surface? 

2.      a.   Derive the formula for the capacitance of a parallel plate capacitor having a dielectric       

           slab of thickness „t’ the plates. 

b.  A point charge q is placed at O as shown in the figure. Is VA-VB positive or negative    

       when,                                                                              O             A                    B 

          i) q > 0      and      ii) q < 0                                    q             

3. Four charges are arranged at corners of a square ABCD of side “d” as shown                

                                          A (+q)               B (-q) 

                    

                                                   q0                                                       

                                         

                                           D (-q)                C (+q) 

Find the work done to put together this arrangement. If a charge q0 is brought at its centre 

keeping the four charges at the corners, how much extra work is needed to do this? 

 

 



 

 

4. The given graph shows the variation of charge q versus potential difference V for capacitance 

C1 and C2. The two capacitors have the same plate separation, but the plate area of C2 is 

double that of C1. Which of the lines in the graph correspond to C1 and C2 and why ?  

        

 

 

 

 

 

 

5. Two point charges are placed at a distance r in air exert a force F on each other. At what 

distance will these charges experience the same force F in a medium of dielectric constant K? 

6. Two circular metal plates each of radius 10cm are kept parallel 10 each other  at distance of 

1mm. 

i) If radius of each plate is increased by factor 2 and their distance of separation decrease to 

half its initial value, calculate the ratio of capacitance in the two cases? 

ii) Suggest one possible method by which capacitance in the 2
nd

 case can be increased by n 

times. 

7. Define electric potential at a point. Show that electric field at a point is equal to the negative 

of the potential gradient at that point. 

 
The electric potential „V‟ as a function of distance X is as shown. Construct a 

corresponding graph of the electric field strength E. 

8. The electric field component in figure are Ex =  x
1/2 

, Ey=Ez =0; in which  = 800 

N/Cm
1/2

.calculate : 

(a) The flux through the cube and 

(b) The charge within the cube .Assume that a = 0.1 m 

   Y- axis 

 

                          0.1m 

          

        O          A                   B             X- axis 

          Z axis 

V 

q B 

A 



 

 

9. What will be the electric field intensity at the center of a uniformly charged circular wire of 

linear charge density λ? 

10. A small metal ball is suspended in a uniform electric field with the help of an insulated 

thread. If high energy X-rays falls on the ball in which direction will the ball be deflected? 

11. Name the physical quantity where the SI unit is Vm, Vm
-1

. Which of these are vectors? 

12. The following data was obtained for the dependence of the magnitude of electric field, with 

distance, from a reference point 0, within the charge distribution in the shaded region 

 

Fixed Point A B C A
ꞌ 

B
ꞌ
 C

ꞌ
 

Magnitude 

of electric 

field 

E E/8 E/27 E/2 E/16 E/64 

(i) Identify the charge distribution and justify your answer. 

(ii) If the potential due to this charge distribution has a value V at the point A, what is its value at 

point A? 
 

13. Calculate the capacitance between A & B if the area of each plate is A  and   distance 

between successive plates is „d‟.        

 

 

 

 

14. Determine the electrostatic potential energy of a system containing 2 charges 7µc and -2 µc  

separated by a distance of 18cm. How much work is required to separate the two charges 

infinitely away from each other? 

A 

B 

C B A 

                     A’ 

                     B’ 

  C’ 



 

 

15. An isolated air capacitor of capacitance C0 is charged to a potential V0. Now if a dielectric 

slab of dielectric slab of dielectric constant K is inserted between its plates completely filling 

the space between the plates, then how do the following change, when the battery is 

disconnected (i) capacitance (ii) potential difference (iii) energy stored by the capacitor. 

16. A conducting stab of thickness „t‟ is introduced without touching between the plates of a 

parallel plate capacitor separated by a distance d (t<d). Derive an expression for the 

capacitance of a capacitor? 

17. An air capacitor is given a charge of 2 mC raising its potential to 200 V. If on inserting a 

dielectric medium, its potential falls to 50 V, what is the dielectric constant of the medium? 

18. In a Van de Graaff type generator a spherical metal shell is to be a 15 × 10
6
 V electrode. The 

dielectric strength of the gas surrounding the electrode is 5 × 10
7
 Vm

−1
. What is the 

minimum radius of the spherical shell required? 

19. Calculate the p.d across each capacitor in the given fig 

                      

20. Is the capacitance of a capacitor proportional to the charge Q ? Sketch a graph to show how 

the capacitance C of a capacitor varies with the charge given to it. 

CURRENT ELECTRICITY 

LEVEL 1 

1) State Ohm‟s  law 

2) Define resistance.  What are the factors on which the resistance of conductor depend on? 

3) What are the factors on which the drift  velocity  of electrons in a metal depends? 

4) Define electrical resistance of a material. 

 Defined as the resistance offered by a block of that material of unit length and unit area 

of cross-section. 

5) Name two physical conditions on which the resistivity of a material depends. 

6) What is the effect of rise in the temperature on the electrical conductivity of (a) metals (b) 

Semi conductor  (c) Electrolytes? 

7) Why is alloy manganin used to make standard resistance? 

8) A wire of resistivity   is stretched to double of its length .  What is new resistivity? 

 Remains the same because it is a property of material. 

9) Why is a Potentiometer preferred to measure the emf of a cell over a Voltmeter? 

 As Potentiometer does not draw any current we prefer potentiometer to measure emf.  

More over we are taking ready only on null deflection ie. Without drawing current. 

10) What is the emf of following battery if the emf of each cell is 2 V 



 

 

 

  

 

  A B 

 

11) Find equivalent resistance? 

 

 

 

  A  B 

                       R                        R                       R 

 

12)       Why is a Voltmeter always connected  parallel with a circuit element across which 

voltage is to be measured? 

13) If the length of a wire doubled, what will happen to the drift speed of electrons in the 

wire? 

14) How does the drift velocity of electrons in a metallic conductor vary with increase in 

temperature? 

15) A Carbon resistor is marked in coloured bands of red, black, orange and Silver.  What is 

the resistance tolerance value of the resistor 

16) A cell of emf 2V and internal resistance 0.1 is connected to a 3.9  external resistance.  

What will be Pd across the terminals of the cell? 

 V = E – I r    I = E                                             2V        0.1Ω 

 V= 2 – 0.5X0.1       r +R 

 V=2-0.05     

         I = 2   =0.5                                    3.9Ω 

        4  V = 1.95 Volts 

17) Which has greater resistance (i) milliammeter or (ii) ammeter 

18) Which has greater resistance (i) millivoltmeter or (ii) Voltmeter? 

19) How can we increase the sensitivity of a Potentiometer? 

20) What do you mean by end error in a meter bridge? 

21)      What is the average velocity of free electrons in a conductor in the absence of an external 

electric field? 

22) Under what conditions will the terminal potential Pd of a cell (i) greater (ii) lesser that its 

emf. 

  

 

QUESTIONS FOR PRACTICE 

 

1.Derive the  relation between Drift Velocity & Current. 

2. Derive Ohm‟s law in terms of material constant or expression for resistivity in terms of 

material constant. 

3.  What are non ohmic material.Explain. 

4.  Explain the Temperature dependence of Resistivity in caser of conductors, insulators and 

semiconductors . 

 5. Why are Manganin and Constantan used to prepare standard resistance? 



 

 

 6.  Why does Nichrome is preferred to prepare heating element. 

 7. Explain Meissner Effect:- 

 8. Obtain the relation for the combination of  resistances in Series: - 

 9..  Obtain the relation for the combination of  resistances in parallel: -  

10.  Write the differences  between emf and Terminal potential 

11. Write the factors on which the  Internal resistance of the cell  depends. 

12.  Derive the relation for the internal resistance of a cell in terms emf and terminal potential 

difference. 

13.  Obtain the equivalent emf of cells grouped in series and in parallel. 

14.  State the  Kirchhoff‟s Laws: 

 15. Obtain the balanced condition in Wheatstone Bridge: 

16. Explain the experimental method for determining the  Temperature  of the given resistor  

using Wheatstone bridge.  

17.   Explain the experimental method for determining the  unknown resistance by using metre 

bridge and hence find its resistivity. 

18.  State and explain the „Principle of Potentiometer‟. 

19.  Explain the experimental method for determining  Potential difference of a primary cell 

using potentiometer. 

20.  Compare the  emf‟s of two primary cells using potentiometer. 

21. Explain  Joules law of Heating 

22. What is Electric Power. Write its S.I units. 

 

LEVEL -3 

01 How does the conductivity of a semiconductor depend on temperature? Give reason.   

02 Draw a graph representing the variation of resistivity of mercury with temperature at low 

temperatures.             

03 If the temperature of a good conductor increases, how does the relaxation time of electrons 

in it change?            

04 Explain how does the resistivity of a conductor depend upon (i) number density `n‟ of 

electrons and (ii) relaxation time `η‟.           

05 Explain with the help of a graph, the variation of conductivity with temperature for a 

metallic conductor.            

06 In a part of the  circuit  shown   in the figure the  rate of  heat  dissipation in the 4 Ω resistor 

is 100 J/s. calculate the heat dissipated in the 3 Ω resistor in 10 s. 

 

        4 Ω         2 Ω 

 

            3 Ω       

07 A heater coil is rated 100W, 200V. It is cut into two identical parts. Both parts are then 

connected together in parallel, to the same source of 200V. Calculate the energy liberated 

per second in the new combination.         

 

08 The V-I graph for two resistors and their series       I     A             B 

  combination are shown in the adjoining figure.                   C 

  Which one of these graph represents the series  

  combination of the other two?  



 

 

 Give reasons for your answer. 

9 Draw the circuit diagram of a metre bridge and explain its use to find the resistance of a 

conductor. State the formula used.          

10 Under what condition is the heat produced in an electric circuit is   (i) directly proportional  

and (ii) inversely proportional to resistance of the circuit?      

11 Three identical cells of e m f 2V and unknown internal resistance are connected in parallel. 

This combination is connected to a 5 ohm resistor. If the terminal voltage across the cells is 

1.5 V, what is the internal resistance of each cell?         

12 State Kirchoff‟s laws in electric circuits. Use the laws to derive the balancing condition of a 

Wheatstone‟s bridge.             

13 Are the path of electrons straight lines between two successive collisions in a conductor 

(with positive ions of the metal) (i)  in the absence of electric field and (ii) in the presence 

of electric field? Establish the relationship between the current flowing through a 

conductor, the drift velocity of electrons and the number density of free electrons in it. 

Hence obtain the relation between current density and drift velocity.      

14 A storage battery of e m f 8V and internal resistance 1 Ω, is being charged by a 120V d.c. 

source, using a 15Ω resistor in series in the circuit. Calculate: 

 (i) the current in the circuit. 

 (ii) terminal voltage across the battery during charging and 

 (iii) chemical energy stored in the battery in 5 minutes.       

15 Write the principle and theory of a potentiometer. 

 With a neat circuit diagram explain the use of a potentiometer for comparing the e m f of 

two primary cells. 

 Write the advantages of a potentiometer over a voltmeter as a voltage measuring device.   

16 State Ohm‟s law and define the term resistance. What are the factors on which the 

resistance of a conductor depends? 

 Define the following: (i) resistivity  (ii) one ampere.  What are the characteristic features 

of a fuse wire?  

 Two metallic wires of same material and same length but different cross sectional areas are 

joined together  (i) in series and (ii) in parallel, to a source of e m f. In which of the two 

wires will the drift velocity of electron be more and why? Support your answer with proper 

equations.              

17 A heater coil is rated 100W, 200V. It is cut into two identical parts. Both parts are then 

connected together in parallel, to the same source of 200V. Calculate the energy liberated 

per second in the new combination.         

18 A voltmeter of resistance RV is connected across a resistor R which is to be measured. An 

ammeter of resistance RA is in series with this combination. The arrangement is then 

connected across a battery and the ratio of the readings in the meters give a value R
/
 for R. 

Show that R and R
/
 are related as 1/R  =  1/R

/
  -  1/RV.      

19 Two bulbs one of 200W, 220V and the other of 100W, 220V are connected in series and 

the combination is connected across a 220V supply. With the support of relevant equations 

and calculations, state which bulb would glow brighter.      

20 Two cells of e m f 1.5V and 2V and internal resistance 1ohm and 2ohm respectively are 

connected in parallel to pass a current in the same direction through an external resistance 

of 5ohm.   

 a) Draw a circuit diagram. 



 

 

   b) Using Kirchoff‟s laws, calculate the current through each branch of the circuit 

and potential difference across the 5ohm resistor.      

21 Establish the relation between current and drift velocity.      

22 The potential difference across the terminals of a battery of e m f 12V and internal 

resistance 2 ohm drops to 10V when it is connected to a resistor. Calculate the value of the 

resistance.  

23 A series battery of lead accumulators of e m f 2V and internal resistance of 0.5 Ω is 

charged by a 100 V d c supply. What series resistance should be used in the charging 

circuit in order to limit the current to 8A? Using the required resistor, obtain i) the power 

supplied by the d. c. source and ii)the power dissipated as heat.     

24 Name the two factors on which the resistivity of a given material depends. A carbon 

resistor has a value of 62 kΩ with a tolerance of 5%. Give the colour code for this resistor.  

25 Draw a circuit diagram of a metre bridge to determine the unknown resistance of a resistor. 

Obtain the balance condition for a metre bridge. Why are the connections between the 

resistors in a metre bridge made of thick copper strips?      

26 Find the shift in the balance point of a metre bridge, when the two resistors in the two gaps, 

are interchanged. Take the values of the two resistors as R and S.     

27 A cell, of e m f 4V and internal resistance 0.5 Ω, is connected across a load of resistance (i) 

7.5 Ω and (ii) 11.5 Ω. Calculate (i) the ratio of the differences in the e m f of the cell and 

the potential drop across the load and (ii) the ratio of the currents in the two cases.  

28 A carbon resistor is marked in green, red and orange bands. What is the approximate 

resistance of the resistor?       1 

29 A carbon resistor is marked in red, yellow and orange bands. What is the approximate 

resistance of the resistor?        

30 A carbon resistor is marked in red, green and orange bands. What is the approximate 

resistance of the resistor? 

 

MAGNETIC EFFECTS OF CIURRENT AND MAGNETISM 

 

LEVEL - I 

 

1. Define the SI unit of current. 

2. State Biot- Savart Law. 

3. What is the value of Magnetic Permeability of Free space? 

4. Name the rule by which the direction of magnetic field of a circular coil is explained and 

state it also. 

5. What is the nature of the magnetic field due to a current flowing in a very 

long straight thin wire? 

6. What is the nature of the magnetic field at the centre of a circular loop 

carrying current? Draw the diagram of it. 

7. Define the unit of magnetic field in terms of magnetic force exerted in a current 

carrying conductor of length l. 

8. The equation  )B x v( q  F


  involves three vectors F


, v


 and B


.   What is the 

angle between F


and v


, F


 and B


? 

9. Does a magnetic field exert a force on a still charge? 



 

 

10. Does a magnetic field exert a force on an electron moving parallel to the direction of 

the magnetic field? 

11. Derive an expression for magnetic field on a point on the axial line of circular coil.  

12. State and prove Ampere‟s Circuital law. 

13. Obtain an expression for the magnetic field due to a solenoid carrying the current.  

14. What is the nature of the magnetic field due to a solenoid carrying current? 

15. Obtain an expression for the magnetic field due to a toroid carrying the current.  

16. What is the nature of the magnetic field due to a toroid carrying current? 

 

17. An electron is not deflected in passing through a certain region of space. Can we be sure 

that there is no magnetic field in that region? 

18. What is the nature of the force between two conductors carrying currents in the opposite 

direction separated by a distance r?  

19. Obtain an expression for torque experienced by a current carrying conductor placed in 

uniform magnetic field. 

20. Explain the principle, construction and working of moving coil galvanometer. 

21. Define Current sensitivity and voltage sensitivity.  

22. Write the factors on which current sensitivity of galvanometer depends. 

23. What is a radial field in Moving coil galvanometer? 

24. Equal currents I, I are flowing through two infinitely long parallel wires. What will be the 

magnetic field at a point midway, when the currents are flowing in the same direction? 

25. State two properties of the material of the wire used for suspension of the coil in a 

moving coil galvanometer. 

26. How a galvanometer is connected to (a) ammeter and (b) Voltmeter. 

27. If a particle of charge q is projected into a magnetic field with an angle, what is the 

trajectory of it? 

28. Write the limitations of Cyclotron. 

29. Explain the principle, construction and working of Cyclotron. 

30. An alpha particle and a proton are moving in the plane of the paper in a region where 

there is uniform magnetic field B directed normal to the plane of paper. If two particles 

have equal linear momenta, what will be the ratio of the radii of their trajectories in the 

field? 

31. A galvanometer of resistance 15 gives a full scale deflection for a current of 2mA. 

Calculate the shunt resistance needed to convert it into an ammeter of range 0-5A. 

32. Derive an expression for Force per unit length due to two straight current carrying wires 

.Hence define Ampere. 

33. Using Biot-Savart law, derive an expression for the Magnetic field due to a current 

carrying circular loop at its centre. 

34. Using Biot-Savart law, derive an expression for the Magnetic field due to a current 

carrying circular loop at its centre. 

35. State Ampere‟s circuital law. Using it, derive an expression for the magnetic field due to 

a straight long current carrying wire 

36. What is Bohr‟s magneton? Derive an expression for the magnetic moment associated 

with a revolving electron. 

37. Discuss the construction, working and theory of cyclotron. State its limitations. 



 

 

38. Explain with the help of a labeled diagram, the underlying principle, construction and 

working of a moving coil galvanometer .How its sensitivity can be increased. What is the 

use of radial magnetic field? 

39. State the properties of magnetic lines of force. 

40. Compare the magnetic field lines of a bar magnet and solenoid. 

41. Write three magnetic elements of earth. What is the cause of earth magnetism? 

42. State Tangent law. 

43. How does angle of dip change from pole to equator. 

44. Write the properties of the material used in making (a) an electromagnet (b) soft iron. 

45. Define neutral points. Write the positions of the neutral points when North Pole of the 

magnet is placed along (a) North geographical axis and (b) south geographical axis. 

46. An iron bar magnet is heated to 1000°C and then cooled in a magnetic Yield free space. 

Will it retain magnetism? 

47. If toroid uses zinc for its core, will the field in the core be greater or lesser than when the 

core is empty? 

48. Find dip when horizontal and vertical component of magnetic field are equal? 

49. What happens when a diamagnetic substance is placed in varying field? 

50. Name any three 

(a) Paramagnetic materials 

(b) Ferromagnetic material 

(c) Diamagnetic material 

 

LEVEL-II: 

01. Can a magnetic field independent of time change the velocity of a charged 

particle?   What about its K.E.? 

02. .How will an electron move in a homogeneous magnetic field if the velocity of 

the electron at the initial moment is perpendicular to the force lines of the field ? 

03. The net charge in a current carrying conductor is zero; even then it experiences 

force in a magnetic field. Why? 

04. An electron is deflected in a given field. How will you detect whether the given 

field is a uniform magnetic field or a uniform electric field? 

05. How will an electron move in a homogeneous magnetic field if the velocity of the 

electron at the initial moment forms an angle  with the force lines of the field? 

06. In a certain arrangement, a proton does not get deflected while passing through a 

magnetic field region. State the condition under which it is possible.        

07.     What is the work done by the magnetic force on a charged particle moving 

perpendicular to the magnetic field?         

08. A wire of length 0.04m carrying a current of 12 A is placed inside a solenoid, 

making an angle of 30
0 

with its axis. The field due to the solenoid is 0.25 T. Find 

the force on the wire.                                                                                                                                                                   

09. A circular loop of radius 0.1 m carries a current of 1A and is placed in a uniform 

magnetic field of 0.5T. The magnetic field is perpendicular to the plane of the loop. 

What is the force experienced by the loop? 

10. A proton, alpha particle and deuteron are moving in circular paths with same kinetic 

energies in the same magnetic fields. Find the ratio of their radii and time periods.       



 

 

11. How will the magnetic field intensity at the centre of a circular coil carrying 

current change if the current through the coil is doubled and the radius of the coil is 

halved.   

12. Two similar bars, made from two different materials P and Q are placed one by one 

in a non uniform magnetic field. It is observed that (a) the bar P tends to move 

from the weak to the strong field region. (b) the bar Q tends to move from the 

strong to the weak field region. What is the nature of the magnetic materials used 

for making these two bars? 

13. An electron travelling west to east enters a chamber having a uniform electrostatic 

field in north to south direction. Specify the direction in which a uniform magnetic 

field should be set up to prevent the electron from deflecting from its straight line 

path. 

14. Establish the relation between magnetic permeability and Magnetic susceptibility. 

15. Angle of dip at a place is 30degrees. If the vertical component of earth‟s magnetic 

field at that place is 0.163 X 10
-4

T. Calculate the horizontal component. 

 

LEVEL-III 

 

1. An electron beam is moving vertically upwards. If it passes through a magnetic 

field directed from South to North in a horizontal plane, in what direction will the 

beam be deflected?                                                                                                                   

2. A current is set up in a long copper pipe. What is the magnetic field inside the 

pipe?           

3. A wire placed along north south direction carries a current of 5 A from South to 

North. Find the magnetic field due to a 1 cm piece of wire at a point 200 cm north 

East from the piece.                                  

4. A circular coil of 200 turns, radius 5 cm carries a current of 2.5 A. It is suspended 

vertically in a uniform horizontal magnetic field of 0.25 T, with the plane of the 

coil making an angle of 60
0
 with the field lines. Calculate the magnitude of the 

torque that must be applied on it to prevent it from turning.                                                                                                                                               

5. A long straight conductor PQ , carrying a current of 60 A, is fixed horizontally. 

Another long conductor XY is kept parallel to PQ at a distance of 4 mm, in air. 

Conductor XY is free to move and carries a current „I‟ . Calculate the magnitude 

and direction of current „I‟ for which the magnetic repulsion just balances the 

weight of the conductor XY.                                                      

6. A Ferromagnetic displaying a hysteresis loop acts as a device for storing memory. 

Explain how? 

7. The hysteresis loop of a soft iron piece has a much smaller area than that of a steel 

piece. If the materials are given repeated cycles of magnetisation which piece will 

dissipate greater heat energy? 

8. An unmagnetised ferromagnetic substance is 

magnetised. Given Figure shows the B-H curve. 

Identify the stage of saturation, reversible region 

and irreversible region. 

 



 

 

9. Why are electromagnets made of soft iron? 

10. Permanent magnets are made of steel while core of a transformer is made of soft 

iron. Why? 

11. Why is large area of hysteresis loop not a disadvantage for steel used for 

making permanent magnets? 

12. Why is diamagnetism independent of temperature? 

13. Among steel, soft iron and silicon steel, which is suitable for?Making 

permanent magnets and why? 

14. Establish relationship between magnetic inclination and horizontal component of 

Earth‟s magnetic field at a place with the help of a diagram. 

15. Suppose you have two bars of identical dimensions, one made of paramagnetic and 

the other diamagnetic substance. If you place the bars along a uniform magnetic 

field. Show diagrammatically what modification in the field would take each case? 

16. Classify material on the basis of their behavior in a magnetic field . Under which 

category does iron come? How does the magnetic property of iron change with 

increase of temperature? 

17.  

ELECTRO MAGNETIC INDUCTION AND AC 
 

                                                                           LEVEL -I  

 

1. The instantaneous current from an ac source is I = 5 sin 314 t . What is the rms value of 

current ? 

2. Define self inductance . Write down the expression for it for a long solenoid of length  l with 

number of turns N 

3. Distinguish between the terms reactance and impedance of an ac circuit . Prove that an ideal 

capacitor connected to an ac source does not consume any power  

4. The instantaneous emf of an ac source is given by E =300  sin 314 t .What is the rms value of 

emf ? 

5. Prove that an ideal resistance connected to an ac source dissipates power = Veff
2
 / R 

6. If a rate of change of current 2 A/s induces an emf of 10 mV in a solenoid , what is the self 

inductance             of the solenoid ? 

7. What type of materials are used for making permanent magnets ? 

8. Prove that an ideal inductor connected to an ac source does not dissipate any power  

9. Give the phase difference between the applied ac voltage and the current in an LCR circuit at 

resonance . 

10. Mathematically prove that average value of alternating current over one complete cycle is 

zero  

11. Distinguish between average value and rms value of an alternating current . A 60 V-10 W 

electric lamp                is to  be run on 100 V - 60 Hz mains .  

a. calculate the inductance of choke coil required  

b. If a resistor is to be used in place of choke coil to achieve the same result , calculate 

its value  

12. Draw the graph showing the variation of reactance of    a )a capacitor , and   b) an inductor 

with the frequency  

13. Prove that an ideal inductor does not dissipate power in an ac circuit .  



 

 

14. A sinusoidal voltage V = 200 sin 314 t is applied to a resistor of 10   resistance . Calculate  

a. rms value of the voltage   b) rms value of the current   c) power dissipated as heat in 

watts 

15.  How does the self inductance of a coil change when   

One) the number of turns in the coil is decreased  

Two) an iron rod is introduced into it ?    Justify your answer in each case  

16.  Why does the acceleration of the magnet falling through a long solenoid decrease ? 

17.  How are eddy currents produced ?Give two applications of eddy currents  

18.  What is the power factor of an LCR series circuit at resonance ? 

19.  A rectangular coil of N turns , area A is held in a uniform magnetic field B . If the coil is 

rotated at a steady angular speed  , deduce an expression for the induced emf in the coil at 

any instant of time  

20.  Define mutual induction . state two factors on which the mutual inductance between a 

pair of coils depends 

21.  Draw the curve showing the variation of inductive reactance and capacitive reactance 

with applied frequency of an ac source . 

 22.  A capacitor , resistor of 5  , and an inductor of 50 mH are in series with an ac source 

marked 100 V , 50 Hz . It is found that the voltage is in phase with current . Calculate the 

capacitance of the capacitor and the impedance of the circuit  

23.  State  Lenz's law . A square loop of wire PQRS  is moved at a constant speed from a 

uniform  magnetic field  acting normal to  the plane of the paper as shown in the figure . 

State with reason , the direction in which the induced  current flows in the loop  

 

24.  A 28 turn coil with average diameter of 0.02 m is placed perpendicular to a magnetic 

field of 8000 T . If the magnetic field changes to 3000 T in 4s , What is the magnitude of the 

induced emf ? 

25.    A student connects a long air core coil of manganin wire to a 100 V d.c source and 

records a current of 1.5A When the same coil is connected across 100 V, 50 Hz a.c source , 

the current reduces to 1.0 A .  

 a. Give reason for this observation  b) Calculate the value of the reactance of the 

 coil . 

26.    Which device will you use to step up a.c voltage . Can we use the same device to step 

up d.c ? 

27.    A wheel  with 40 metallic  spokes  each 0.5 m long  is rotated with an angular speed 

of 10 radian/s in a plane normal to the  earth's magnetic field . If the magnitude of the field is  

0.4 x 10
-4

 T , calculate the emf  induced between the axle and rim of the wheel . 

28.    Calculate the capacitance of the capacitor  , which when connected in series with an 

inductor of inductance 4 henry will cause the circuit to resonate  at 50 Hz  

29.Derive  an expression for the impedance of the an ac circuit  for an inductor and a resistor 

in series . 
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30.      A 15 F capacitor has a  capacitive reactance  of 12 Ω . What is the frequency of the 

source ? If  the frequency  of the source is doubled , what will be the capacitive reactance ? 

31.   Establish the relationship between peak value and rms value of  alternating current . 

32.    A 0.3 H inductor , 60 F capacitor  and a 50 Ω resistor are connected in series  with a 

120 V , 60 Hz supply Calculate the   (i) impedance of the circuit  (ii) current flowing in the 

circuit  

33.    Prove mathematically that the average value  of alternating current over  one 

complete cycle is zero . 

34.  With the help of a labelled diagram , explain the construction , principle and working of   

a step down transformer  Why is the core laminated  

35.   When 200 V dc is applied across a coil , a current of 2 a flows through it . When 200 

V ac of  50 Hz is applied to  the same coil , only 1 A flows . calculate the resistance , the 

impedance and the inductance of the coil . 

36.  When a capacitor is added  in series to an LR series circuit the alternating current 

flowing in the circuit increases . Give reason Explain with the help of a labelled diagram , the 

principle , construction and working of   an ac generator . 

37.  Calculate the  current flowing through a solenoid  of self inductance 30 mH  in which 

a magnetic flux of 15 mWb is linked . 

38.   Show that the work done in maintaining a steady current i0 in an inductor L is  ½ Li0
2
 

39.  What is self inductance of a coil , in which magnetic flux of 40 mWb is produced 

when 2 A current flows through it ? 

40.  What is meant by resonance in LCR circuit  ? State the essential conditions for resonance 

. A 50 mH inductor, a capacitor of capacitance 20 F  and a 10 ohm resistor are connected in 

series across 220 V ac source of variable frequency . calculate (i) the resonant frequency of the 

circuit (ii) current amplitude at resonance and (iii) maximum power dissipation  

41.  When a current of 3 A flows through a primary coil , a magnetic flux of 30 mWb is 

linked with the secondary coil . What is the mutual inductance between the pair of coils  

42.  A coil when connected across a 10 V  d.c source draws a current of 2 A . When it is 

connected across a 10 V - 50 Hz a.c supply , the same coil draws a current of 1 A . Explain 

why it draws lesser current in the second case . hence determine the self inductance of the 

coil  

43.  Name the SI unit of magnetic flux and show that it equals volt -second . Give three 

possible ways of producing an induced emf in a coil giving an example in each case . A 

copper loop and an aluminium loop , identical in shape and size , are removed from identical 

magnetic fields , from identical positions , in equal time intervals .Compare the induced emf 

and currents produced in the two loops . 

44.  Explain the nature of variation in magnetic flux as represented by the graph in first 

case  

45.        Distinguish between the terms resistance and impedance of an a.c circuit . A 

capacitor C  and a resistor R are connected in series in an a.c circuit . Deduce by drawing 

phasor diagram , a mathematical expression for the impedance of this circuit . How will this 

impedance be affected when the frequency of the applied signal is decreased and why ? 

46.  An inductor L , a capacitor C  and a resistor R are connected in series in an a.c circuit 

. deduce with the help of a suitable phasor diagram , a mathematical expression for 



 

 

impedance of this circuit .What is meant by resonance of this circuit ? Prove that this circuit 

exhibits resonance at a frequency given by 
LC2

1
 

47.  What is meant by root  mean square value or effective value of a.c ?  Derive a relation 

between the it and its peak value . 

                          

LEVEL-II 

 

1. Show that Lenz's law is in accordance with the law of conservation of energy  

2.  A capacitor , a resistor and a 40 mH inductor are connected in series to an ac source of 

frequency 60 Hz . Calculate the capacitance of the capacitor, if the current is in phase with 

the voltage   

3. Distinguish between reactance and impedance . When a series combination of a coil of 

inductance L and a  

resistor of R is connected across a 12 V , 50 Hz supply a current of 0.5 A flows through 

the circuit . The current differs in phase from the applied voltage by /3 radian . Calculate 

the value of L and R 

4. The electric current in a wire in the direction from B to A is decreasing. What is the direction 

of induced current  in the loop kept above the wire as shown in figure ? 

 

5. An ideal inductor is in turn put across 220 V , 50 Hz and 220 V , 100 Hz supplies . Will the 

current flowing through it in the two cases be the same or different ? 

6. When a capacitor is connected in series with a series LR circuit , the alternating current 

flowing in the circuit increases . Explain why ? 

7. An a.c generator has a coil of N turns each of area A , rotating with angular velocity   in a 

uniform magnetic field B 

a) What is the maximum emf between its slip rings ? 

 b)What is the flux associated with the coil when the emf across it is zero  

8. How does the mutual inductance of a pair of coils change when 

a) the distance between the coils is increased  b) the number of turns in each coil is 

increased Justify your answer in each case  

9.  A capacitor of capacitance 100 F and a coil of resistance 50  and inductance 0.5 H are 

connected in series with a 110 V, 50 Hz source . Calculate the rms value of the current in the 

circuit  

10 .  A series combination of L = 5.0 H , C  = 80 F and R = 40  is connected across a 

variable frequency 230 V main  source . Calculate  

       (i)the frequency in radians per second of the source which drives the circuit in 

 resonance  

(ii)  The impedance of the circuit and the amplitude of the current at resonant 

frequency  

(iii ) rms value of potential drop across the inductor at resonant frequency  



 

 

 

11.   Distinguish between reactance and impedance . 

When a series combination of inductance and resistance are connected with a 10 V, 50 

Hz ac source , a current of 1 A flows in the circuit . The voltage leads the current by a 

phase angle of /3 radian . Calculate the value of resistance and inductance  

12.   For an ac circuit , distinguish between  resistance   and impedance . An iron - cored  

inductor  and a bulb are connected  in series  to an ac source . Explain with reason , how 

the brightness  of the bulb change in the following situations  

              a) Iron core is removed  from the inductor  

b) The number of turns  of the inductor is  doubled  

c) If a capacitor is  included in series  with the circuit such that  XC  = 2 XL   

12.   An ac circuit having an inductor and a resistor in series draws a power of 560 W from 

an ac source marked  

210 V  60 Hz . If the power factor of the circuit is 0.8 , calculate  

(i) the impedance of the circuit  (ii) the inductance of the inductor used  

13.   Which is the best method of reducing current in an ac circuit and why ? 

14.  Calculate the r.m.s value of the current in an a.c circuit containing a capacitor of 

40F and a resistor of 10  in series . The power supply in the circuit is rated as 230 V , 50 

Hz . 

15.   An alternating current of 1.5 mA and angular frequency 100 rad/sec flows through a 

10 k resistor and 

a 0.05 F capacitor in series . Calculate the value r.m.s voltage across the capacitor and the 

impedance of the circuit . 

16.   An electric lamp which runs at 80 V d.c , consumes 10 A current . The lamp is 

connected to a 100 V , 50 Hz a.c source . Calculate the inductance of the choke required . 

17.   Why does the acceleration of a  bar magnet decrease , while falling through a 

solenoid connected to a closed circuit ? 

18.   An arc lamp operates at 80 V , 10 A . Suggest a method to use it with a  240 V dc 

source . calculate the value of the electric component required for this purpose . 

19.   A series LCR circuit consists of a resistance of 10 Ω , a capacitor of reactance 60 Ω  and 

an inductor coil .  

20.   The circuit is found to resonate when put across 300 V , 100 Hz supply . calculate  

 i) the inductance of the coil  (ii) current in the circuit at resonance  

21.   If the speed of rotation of the armature of a generator is increased , how would it 

affect (i) the maximum emf produced and  (ii) the frequency of emf  

22.  In a series  LCR circuit , the voltages across an inductor , capacitor   and resistor are 40 V 

, 20 V and 20 V respectively . What is the total voltage operative across the combination  

23.   A capacitor , a resistance  of 20 Ω and  an inductor of  30 mH are connected in series to 

an ac source 110 V  , 60 Hz . calculate the capacitance of the capacitor if the current is in phase 

with the voltage  

24.   A rectangular  loop of wire KLMN is moved with a velocity 'v' right angles to a uniform 

magnetic field 'B' as shown in figure .  

a) What is the magnitude of current induced in the loop ? 

 b)Will there be any work done on the loop ? Give reason for your answer  

 



 

 

26.  An a.c generator has a coil of N turns each of area A , rotating with angular velocity 

  in a uniform magnetic field B 

 a) What is the maximum emf between its slip rings ? 

  b)What is the flux associated with the coil when the emf across it is zero ? 

                            

                                                LEVEL - 3  

 

1. The Magnetic Flux through a coil perpendicular to its plane and directed into the paper is 

varying according to the relation:  = 5t
2 + 

10t+5 mWeber. Calculate the E.M.F. induced in 

the loop at t = 5 seconds.  

2. A uniform magnetic field B exists in a cylindrical region of radius r = 10 cm. A uniform wire 

of length 80 cm and resistance R =  4 is bent into a square frame and is placed with one 

side along the diameter of the cylindrical region. If the magnetic field increases at a constant 

rate of 0.01 T/sec, find current induced in the frame. 

3. A long solenoid with 15 turns per cm has a small loop of area 2.0 cm
2
 placed inside, normal 

to the axis of the solenoid. If the current carried by the solenoid changes steadily from 2A to 

4A in 0.1 sec, what is the induced voltage in the loop, while the current is changing? 

4.(a) A toroidal solenoid with an air core has an average radius of 15 cm, area of cross section 

2 cm
2
 and 1200 turns. Obtain the self-inductance of the solenoid. 

   (b) A second coil of 300 turns is wound closely on the toroid above if current in the primary 

coil is increased from 0 to 2.0A in 0.05 sec. Obtain E.M.F. induced in the second coil.     

5. The network shown below is a part of a complete circuit. What is the potential difference VB 

– VA, when the current I is 5A and is decreasing at a rate of 10
-3

 A/s? 

6.  (a)  The peak voltage of an A.C. supply is 300 V. What is its   r.m.s. voltage? 

    (b)  The r.m.s. value of current in an A.C. circuit is 10A. What is its peak current? 

7. A coil of inductance 0.5 H and resistance 100  is connected to a 240V, 50Hz A.C. supply. 

a. What is the maximum current in the coil? 

b. What is the time lag between the voltage maximum and the current maximum? 

8. A resistor of 12Ω, a capacitor of reactance 14Ω and a pure inductor of inductance 0.1H are 

joined in series and placed across a 200V, 50 Hz A.C. supply. Calculate (i) current in the 

circuit, (ii) phase angle between current and voltage. Take π = 3. 

9. 11kW of electric power can be transmitted to distant station at (i)220V or (ii)22000V. 

Which of the two modes of transmission should be preferred and why? 

10.  The output voltage of an ideal transformer, connected to a 240V A.C. Mains is 24V. 

When this transformer is used to light a bulb with a rating 24V - 24W, Calculate the 

current in the primary coil of the circuit.   

11.  At a hydroelectric powerplant, the water pressure head is at a height of 300m and the 

water flow available is 100m
3
/s. If the turbine generator efficiency is 60%, estimate the 

electric power available from the plant. 

12. A 100F capacitor in series with a 40  resistance is connected to a 110 v, 60 Hz supply 

(a) What is the maximum current in the circuit? 

(b) What is the time log between current maximum and voltage maximum? 

13. A coil of inductance 0.4 mH is connected to a capacitor of capacitance 400pF. To what 

wavelength is this circuit tuned? 

14.  A series LCR circuit with L = 0.12 H , C = 480 nF , R = 23 is connected to a 230 V 

 variable frequency supply. 



 

 

a) What is the source frequency for which current amplitude is maximum? 

b) What is the source frequency for which avg power absorbed by the circuit is maximum? 

Obtain the value of this max power. 

c) What is the Q factor of  the given circuit? 

15. A series LCR circuit is connected to an a.c. source of 220V-50HZ.if the readings of 

voltmeters across resistor, capacitor and inductor are 65V,415V,204V and r=100.calculate 

i) current in the circuit 

ii) value of L&C 

iii) capacitance required to produce resonance with the given inductor L. 

16.  A resistor of 12 , a capacitor of reactance 14  and an inductor of reactance 30  are 

joined in series and placed across a 230V-50Hz supply. 

Calculate i) current in circuit 

                ii) phase angle between current and voltage and 

iii) power factor 

17. An inductor coil stores 32J of magnetic field energy and dissipates energy as heat at the 

rate of 320W when a current of 4A is passes through it. Find the time constant of the 

circuit when the coil is joined across an ideal battery. 

18.     When an alternating voltage of 220 V is applied across a device X , a current of 0.5 A 

flows through the  

circuit and is in phase with the applied voltage  . When the same voltage is applied across 

another device Y , the same current again flows through the circuit but it leads the 

applied voltage by /2 radians .  

One) name the devices X and Y  

Two) calculate the current flowing in the circuit when same voltage is applied 

across the series combination of X and Y  

19. A radio frequency choke  is air cored coil whereas an audio frequency choke is iron cored . 

Give reason. 

20.   An electric lamp connected in series with a variable capacitor and an ac source is glowing 

with some brightness . How will the brightness change on increasing the value of capacitance 

and why? 

ELECTRO MAGNETIC WAVES 
 

LEVEL –1 

1) State Ampere‟s Circuital law and give its mathematical form.(2) 

2) What is the inconsistency which Maxwell observed in Ampere‟s Circuital law?(2) 

3) What is Displacement current? Explain.(2) 

4) Write Maxwell‟s equations and explain the existence of EM waves.(3) 

5) Explain how EM waves are produced?(2) 

6)  Write the properties of EM waves.(3) 

7) Define the term electromagnetic spectrum and mention its components? (2) 

8)What are the components of the invisible parts of electromagnetic spectrum?(2) 

9) Write wavelength ranges of following electromagnetic radiations 

      (a) Radio waves (b) micro waves (c) ultraviolet(uv) radiation (d) visible light (e) infrared 

radiation  (f) X – rays and (g) gamma rays.                                                                         (3) 

(10)   Mention any one use of the following radiations. 

         (a) Radio waves (b) micro waves (c) ultraviolet(uv) radiation (d) infrared radiations 



 

 

      (f) X – rays and (g) gamma rays. (3) 

11) Write frequency ranges of following electromagnetic radiations 

      (a) radio waves (b) micro waves (c) ultraviolet(uv) radiation (d) visible light (e) infrared 

radiation (f) x – rays and (g) gamma rays.                                                                          (3) 

12) Arrange the following em waves in increasing order of their frequency 

         Gamma rays, UV rays, visible radiation, IR radiation                                                     (2) 

 

LEVEL -2 

1) Draw the diagram of electromagnetic plane polarized electromagnetic wave travelling in the 

forward direction and mark the directions of electric and magnetic field vectors and also the 

direction of propagation of the wave.(3) 

2) What is the relation between the magnitudes of electric field and magnetic field in an em 

wave?  Define the term radiation pressure and explain with an example.(3) 

3) The amplitude of magnetic field part of a harmonic em wave in vacuum is Bo=510nT.What is 

the amplitude of electric field part of the wave? 

4) Electric field vector is along the X direction and Magnetic field vector is along Y direction 

.What do you say about the direction of propagation of the wave?(1) 

5) Identify the type of em wave associated with the following  

     a) used to take photograph under foggy conditions   b)radiation  emitted during welding 

       c) emitted during radioactive decay (3) 

6) Identify the type of e.m wave associated with the following wavelength/frequency ranges. 

 a) 0.1 to 1m     b) 10
14

Hz   c) 1
0
 A to 100

0
 A                               (3) 

7) Name the em radiation is in electric ovens and mention its other uses.(3) 

8) What physical quantity is same for gamma rays of wavelength 10
-13

m and  red light of 

wavelength 6800A
0
   (1) 

9) What are the physical quantities a) that remain constant b) increase and c) decease as one 

moves from Gamma rays to Radio waves in an em spectrum.(3) 

10) What does an em wave consist of? On what factors does the velocity of em wave depend?(3) 

11) Why did Maxwell introduce the concept of displacement current? Explain.(2) 

12) How does a Microwave oven work? (2) 

13) What type of em radiation is used in the following? 

        a) Resource mapping of the earth  b) TV transmission   c) Radar systems for aircraft 

navigation. d) used in water purifiers to kill germs  (2) 

14) A radio can tune into any station 7.5MHz to 12MHz band.What is the corresponding 

wavelength band?(2) 

15) Scientists predict a „Nuclear winter „if there is a global nuclear war which may have a 

devastating effect on earth.What might be the basis of this prediction?                             (2) 

16) Optical and radio telescopes are built on the ground but X-Ray astronomy is possible only 

from satellite orbiting the earth.Why?(2) 

 

                                                                  LEVEL – 3 

(1) The electric field of a plane electromagnetic wave in vacuum is represented by Ex=0, Ez=0  

and  Ey=0.7cos[2∏x10
8
(t-x/c)]                                                                                           (3) 

      a) What is the direction of propagation of em wave? 

        b) Determine the wavelength of the wave. 

        c) Compute the component of associated magnetic field. 



 

 

 2) A plane em wave is travelling along the X – direction has a wavelength of 3mm .The 

variation in the electric field occurs in the Y direction with the amplitude of 66V/m .What is the 

equation for the variation of electric and magnetic fields as a function of x and t.                (3) 

3) Show that the energy of em wave is equally divided between electric and magnetic fields.  (3) 

4) An em wave of frequency n=3MHz passes from vacuum into a dielectric medium with 

permittivity ԑ=4.What will happen to its frequency and wavelength?                               (2) 

5) What might be the frequency of em wave which is best suited to observe a particle of size 

3x10
-4

m?(2) 

6) Suppose the electric field amplitude of em wave is E0=150N/C and its frequency 

n=70MHz.Find the expression for electric and magnetic field vectors.                            (3) 

7) An ammeter is connected with a battery , switch and capacitor .When switch is put on, explain 

your observations.                                  

OPTICS 
 

LEVEL –1 

 

 

1. Draw a ray diagram to show the formation of image of an object placed between f and 2f 

of a thin convex lens. Deduce the relation between the object distance, the image distance 

and the focal length of the lens under this condition     

2. By stating sign conventions and assumptions, derive the relation between u, v and f in 

case of a concave mirror?Derive an expression for the refractive index of the prism in 

terms of angle of prism and angle of minimum deviation                                                                                                                          

3.  How does the focal length of the lens change when red light is replaced by blue light?          

4. How is a wave front different from a ray? Draw the geometrical shape of the wave fronts 

when (i) light diverges from a point source (ii) light emerges out of the convex lens when 

a point source is placed at its focus.                                                                                                                                                       

5.  Show with a ray diagram, how an image is produced in total reflecting prism?                          

6. State Huygens‟s principle.             

7. What are coherent sources? Why are coherent sources required to produce interference of 

light?   

8. What is interference of light? Using Young‟s double slit experiments deduce the 

conditions for (i) constructive and (ii) destructive interference at a point on the screen.                                            

9.  Draw the diagram showing intensity distribution of light on the screen for the 

interference of light in Young‟s double slit experiment.       

10.  Draw labeled ray diagram of compound microscope.                               

11. Write the expression for magnifying power and resolving power of i) microscope ii) 

telescope   

12.  Draw a labeled diagram of telescope when the image is formed at the least distance of 

distinct vision? Hence derive the expression for its magnifying power?                

13.  State Brewster law? Using this law prove that, at the polarizing angle of incidence, the 

 reflected and transmitted rays are perpendicular to each other?    

14. State any two essential conditions for observing sustained interference of light.     

15. Explain the phenomenon of diffraction of light at a single slit, to show the formation of 

 diffraction fringes. Show graphically the variation of the Intensity, with angle, in this 

 single slit diffraction pattern.   



 

 

16. A convex lens made up of refractive index n1 is kept in a medium of refractive index n2. 

 Parallel rays of light are incident on the lens. Complete the path of rays of light emerging 

 from the convex lens if 

 (1) n1> n2                       (2) n1 = n2  (3) n1<n2               

17. Give reasons for the following in one word or sentence:                                                       

 (a) Sky appears blue during day time as seen from the earth. 

 (b) A rainbow is never observed from the surface of moon. 

 (c) Sunset and sunrise are abrupt as seen from moon. 

18. Derive the expression for the fringe width in young‟s double slit experiment.                      

19. How does the fringe width in the interference pattern change, when the Whole apparatus 

 is immersed of refractive index 4/3?                                                                                                               

20. State any two differences between interference and diffraction.                                      

21. When a monochromatic light travels from one medium to another, why its wavelength 

 changes but frequency remains the same.         

22. Why does bluish colour predominate in a clear sky.                                                                     

23. No interference pattern is detected when two coherent sources are infinitely close to each 

 other     

24. State the essential condition for diffraction of light to take place.                                             

25. What is the shape of wave front on earth for sunlight                                                      

26. What type of lens is an air bubble inside water?                                                                        

27. Define magnifying power of a telescope. Write its expression.                                                 

28. What is power of a lens? State its unit.                     

29. Draw a ray diagrams for the following:       

a. Image formed by concave mirror when the object is placed between centre of 

curvature and principle focus 

b. Image formed by convex mirror when the object is placed at a distance. 

c. Image formed by convex lens when the object is placed beyond 2F 

d. Image formed by concave lens when the object is placed at certain distance 

e. Lens maker‟s formula 

f. Image formed by convex spherical refracting surface when the object is placed in 

rarer medium 

g. Simple microscope – image is formed at least distance of distinct vision 

h. Compound microscope – image is formed at least distance of distinct vision and 

at infinity 

i. Astronomical telescope - image is formed at least distance of distinct vision and at 

infinity. 

j. Reflecting telescope 

k. Young‟s double slit experiment – for fringe width derivation 

l. Interference pattern – for constructive and destructive interference. 

m. Diffraction through a single slit. 

n. Brewster‟s law  

o. Verification of reflection and refraction of light using Huygen‟s principle. 

p. Graph on interference – distance, diffraction – angle, law of malus 

q. Refraction through prism and its graph 

 

 



 

 

LEVEL-2 
 

1 Mark Question 

1) Give the ratio of velocities of light rays of wavelengths 4000 Å and 8000 Å in vacuum.  

2) What is the principle of reversibility of light? 

3) Define critical angle for total internal reflections 

4) Define power of a lens. 

5) Why dose sky appear blue? 

6) What should be the position of an object relative to a convex lens so that it behaves like a 

magnifying lens? 

7) For which colour in visible region, the refractive index of glass is maximum? 

8) Define refractive index of a medium in terms of wavelength of light. 

9)   State the factors on which the refractive index of a medium depends. 

10) Do the frequency and wavelength change when light passes from a rarer to a denser 

medium and vice-versa? 

11) For the same angle of incidence, the angles of refraction in three different media A,B, and 

C are 15 , 20 and 30 respectively . In which medium will the velocity of light be 

minimum? 

12) Does critical angle depend on colour of light? 

13) What is the value of critical angle for a material of refractive index 2? 

14) If 
a
ng=3/2 and 

a
nw=4/3, then what will be the value of 

w
ng? 

15) What type of a lens is an air-bubble inside water? 

16) A convex lens is held in water what change, if any, do you expect in its focal length? 

17) A equiconvex lens of focal length 15cm is cut into two equal halves as shown in fig. 

What is the focal length of each half? 

18) Name the factors on which the angle of deviation produced by a prism depends. 

19) A lens immersed in a transparent liquid is not visible. Under what condition can it 

happen? 

20) An object is first seen in red light through a simple microscope. In which case is the 

magnifying power bigger? 

21) Write the expression for linear magnification produced by a convex lens and a concave 

lens. 

22) A ray of light is incident normally on the glass slab. What will be the angle of refraction? 

23) State the expression for magnifying power of a simple microscope. 

24) Can a microscope function as a telescope by inverting it? 

25) What is the effect of increasing the diameter of the objective of a telescope on its (i) 

magnifying power (ii) resolving power? 

26) How can we increase the resolving power of a microscope? 

27) What is the use of inverting lens in an astronomical telescope? 

Short Answer Type Questions 

2Marks Each 

1. Why does a ray of light having oblique incidence deviate towards the normal as it passes 

from air to glass? Explain. 

2. What is the twinkling effect of a star due to? 

3. A microscope is focused on a dot at the bottom of a beaker. Some oil is poured into the 

beaker to a height of y cm and it is found necessary to raise the microscope through a 



 

 

vertical distance of x cm to bring the dot again into the focus. Express refractive index of 

oil in terms of x and y. 

4. The Sun near horizon appears flattened at Sunset and Sunrise.  Why? 

5. Why does the rising Sun appear bigger? 

6. Mention two important applications of the optic fibers. 

7. A lens whose radii of curvature are different is forming the image of an object placed on 

its axis. If the lens is reversed, will the position of the image change? Explain. 

8. A ray of light after refraction through a concave lens becomes parallel to the principal 

axis. Explain with a ray diagram when this can happen. 

9. A convex lens (ng=1.5) behave as a converging lens when dipped in water   (nw=1.33) 

whereas it behaves as a divergent lens when dipped in carbon disulphide (ne=1.65). Why? 

 

  

SHORT ANSWER TYPE QUESTIONS 

3 Marks Each 

 

1) Define „critical angle of incidence‟ .Establish relationship between the critical angle of 

incidence and speed of light in the two media. 

2) What is an optical fibre? On what principle does it work? Explain by drawing a ray 

diagram how optical fibres transmit signals without any significant absorption. 

3) A concave lens made of a material of refractive index n1 is kept in a medium of refractive 

index n2. A parallel beam of light incident on the lens. Complete the   path of the rays of 

light from the concave lens if (a) n1 > n2 (b) n1 = n2 (c) n1 < n2.  

4) A ray of light passes through an equilateral glass prism, such that angle of incidence is 

equal to the angle of emergence. If the angle of emergence is ¾ times the angle of prism. 

Calculate the refractive index of the glass prism. 

5)        Draw a ray diagram to show the formation of the image of an object placed between f and 

2f of a thin concave lens. Deduce the relation between the object distance, the image 

distance and the focal length of the lens under this condition. 

6) Draw ray diagrams to show how a right angled isosceles prism can be used  

(i) To deviate a ray of light through  90 

(ii) To deviate a ray of light through 180 

 Also name the instrument in such prisms used. 

7) Deduce lens maker‟s formula for a thin biconvex lens. 
8) If a ray of light undergoing refraction through a combination of three media,                                            

show that 
1
n2 x 

2
n3 x 

3
n1 = 1. 

9) With the help of a ray diagram, explain the construction and working of a Newtonian 

reflecting telescope. Write the formula for its magnifying power. 

10) A tank is filled with water to a height of 12.5cm. The apparent depth of a needle lying at 

the bottom of full tank is measured by a microscope to be 9.4cm. What is the refractive 

index of water? If water is replaced by a liquid of refractive index 1.63 up to the same 

height, by what distance would the microscope have to be moved to focus the needle 

again? 

11) A converging lens has a focal length of 20cm in air. It is made of a material of refractive 

index 1.6. If the lens is immersed in a liquid of refractive index 1.3. What will be the new 

focal length of the lens?  



 

 

12) Draw a neat and labeled ray diagram of an astronomical telescope when the image is 

formed at the least distance of distinct vision . State the expression for its magnifying 

power. 

 

 

  

Long-Answer Questions 

5 MARKS EACH 

 

1) You are given two convex lenses of focal length 80mm &800mm. Which one will you 

use as an objective & which one as eye piece for constricting an astronomical telescope? 

Trace the course of ray through the two lenses to show the formation of images of a 

distant object in normal adjustment. Derive an expression for the magnifying power of 

the telescope. 

2) Draw a neat & labeled ray diagram showing the formation of image in a compound 

microscope. Derive an expression for its magnifying power. How can its magnifying 

power be increased?   

    Magnifying power can be increased by taking lenses of small focal length. 

WAVE - OPTICS 

1) Sound waves are not electromagnetic in nature. What is the evidence?   

2) What is plane polarized light?             

3) The polarizing angle of a medium is 60
0
 what is the refractive index of the medium? 

4) What is a Polaroid?    

5) The phase difference between two waves reaching a point is /2 what is the resultant 

amplitude if the individual amplitudes are 3mm and 4mm?                                                         

6) A young‟s slit set up is immersed completely in water without any other change. 

 What happens to the fringe width?    

7) A plane wave front is incident normally on a convex lens sketch the refracted wave front. 

8) What happens to the frequency when light travels from one medium to another?             

9)  A soap bubble or oil on water shows beautiful colour in sunlight. Why? 

10) Give one basic difference between interference and diffraction. 

11) When light travels from a rarer to a denser medium it loses some speed. Does the 

reduction in speed imply a reduction in the energy carried by the light wave?             

12) Define wave front 

13) When a low flying aircraft passes overhead we sometimes notice slight shakening of the 

picture on our TV screen. Why? 

 

2 marks Question. 

 

1) What are coherent sources? Can two different bulbs similar in all respects act as coherent 

sources? 

2) State and explain Huygens principle. Name the type of wave front that corresponds to a 

beam of light (i) coming from a very far off source (ii) diverging radically from a  point.  

3) Determine the angular separation between central maximum and first order maximum of 

the diffraction pattern due to single slit of width 0.25 mm when light of wavelength 5890 

A
0
 is incident on it normally on it. 



 

 

4) What is meant by polarizing angle (or) Brewster angle? 

5) Give two examples of commonly used devise which makes use of polaroids. 

 

3 Marks Question 

 

1) Deduce the law of reflection on the basis of Huygens‟s principle.  

2)  Mention the basic condition for-permanent interference of light waves. 

3)  Derive the expression for fringe width in young‟s double slit experiment. 

4) Derive an expression for the angular width of the central maximum of the diffraction 

pattern produced by a single slit illuminated with monochromatic light. 

5)    Define polarizing angle. Derive the relation between polarizing angle and refractive index of 

the medium. 

 

LEVEL – 3 

REFLECTION AT A SPHERICAL SURFACE: 

1. If you look into a shiny spoon, you see an inverted image on one side and an upright 

image on the other side. Why? Could you see upright image on both sides?                                  

2. A moth flies towards a concave mirror. Does its image become larger or smaller as it 

approaches the mirror‟s focal point? What kind of image is it? What happens when the 

moth is at the focal point?                                                                                             

REFRACTION AT A PLANE SURFACE: 

3. For the same angle of incidence, the angles of refraction in three media A,B and C are 

15
0
, 25

0
and 35

0
 respectively. In which medium would the velocity of light be minimum?             

4. In the H.G.Wells novel, THE INVISIBLE MAN, a person becomes invisible by altering 

his index of refraction to match that of air. If the invisible man could actually do this, 

would he be able to see? Explain.                                                                                          

5. The length of a wave in water diminishes µ times, µ being the refractive index of water. 

Does this mean that a diver cannot see surrounding objects in their natural colours?                 

6. The covered print is not visible from any of the four sides of a glass cube placed on a 

book. Explain what happens by a simple diagram. (for air to glass, when i = 90
0
 , r = 42

0
)           

REFRACTION AT SPHERICAL SURFACES AND LENSES: 

7. A man wishing to get a picture of a zebra photographed a white donkey after fitting a 

glass with black streaks on the objective of his camera. What will be on the photograph?               

8. Why do the sunglasses (goggles) which have curved surfaces, not have any power?             

9. A concave mirror and a convex lens are held in water. What change, if any, do you 

expect to find in the focal length of either?                                                                 

10. A virtual image, we always say, cannot be caught on a screen. Yet when we „see‟ a 

virtual image, we are obviously bringing it on to the „screen‟ (i.e., the retina) of our eye. 

Is there a contradiction?                                                                                     

11. A convex lens made of a variety of glass of high dispersive power has a focal length of 

15 cm. A parallel beam of white light is incident on one side of the lens and a screen is 

placed on the other side. Describe the chromatic aberration of the lens i.e, describe the 

colours on the spot focused on the screen as the screen is moved away from the lens.         

   



 

 

OPTICAL INSTRUMENTS: 

12. What is the minimum distance between two points that you are able to resolve from a 

distance of 100 m, if you have normal visual acuity? Could you recognize a familiar face 

100 m away?    

13. The angle subtended at the eye by an object is equal to the angle subtended at the eye by 

the virtual image produced by a magnifying glass. In what sense then does a magnifying 

glass provide angular magnification?         

14. If your near point distance is N, how close can you stand to a mirror and still be able to 

focus on your image?           

15. Magnifying power of a simple microscope is inversely proportional to the focal length of 

the lens. What then stops us from using a convex lens of smaller and smaller focal length 

and achieving greater and greater magnifying power?      

16. Four double convex lenses, with the following specifications are available: 

lens Focal length aperture 

A 100 cm 10 cm 

B 100 cm 5 cm 

C 10 cm 2 cm 

D 5 cm 2 cm 

 

    Which two of the given four lenses should be selected as the objective and eyepiece to  

    construct an astronomical telescope and why? What will be the magnifying power and       

normal length of the telescope so constructed?       

17. Which of the four lenses (Q.No.16) should be selected as objective and eyepiece of a 

compound microscope and why? How can the magnifying power of such a microscope 

be increased? 

18. Which of two main considerations are kept in mind while designing the objective of an 

astronomical telescope?          

19. The Mt. Palomar telescope is used to observe Moon, 3.8 × 10
8
 m away. The objective has 

a focal length of 17 m and the eyepiece has a focal length of 17 cm. find the minimum 

distance between object points on the moon that are just barely resolved by an eye 

looking through the telescope. Assume that the resolution is limited by the eye‟s acuity 

and that the minimum angle of resolution is 5.0 × 10
4

 rad.      

20. Two convex lenses A and B of an astronomical telescope having focal length 5 cm and 

20 cm respectively, are arranged as shown in fig.      

 (3m) 

 A B 

 

 

 

 15cm 

(i) Which one of the two lenses you will select to use as the objective lens and 

why? 



 

 

(ii) What will be the change in the distance between the lenses to have the 

telescope in normal adjustment? 

(iii) Calculate the magnifying power of the telescope in the normal adjustment 

position. 

21. How does diffraction limit the resolving power of an optical instrument?   

WAVE OPTICS: 

22. The speed of light in still water is c/µ, where µ is the refractive index of water. What is 

the speed of light in a stream of water flowing at a steady of speed of „v‟ relative to the 

observer? 

23. Fig shows an experimental set up similar to Young‟s double slit experiment to observe 

interference of light. Here, SS2 – SS1 = /4. Write the condition of (i) constructive (ii) 

destructive interference at any point P in terms of path difference,  = S2P – S1P. Does 

the central fringe observed in the above set lie above or below O? Give reason in support 

of your answer.    

 P 

                                                                                S1  

  

 

 

24. White light is used to illuminate two slits in Young‟s double-slit experiment. The 

separation between the slits is „b‟, and the screen is at a distance d(>>b) from the slits. At 

a point on the screen directly in front of one of the slits, which wavelengths are missing?           

25. Suppose a sheet of glass is placed in front of one of the slits in a Young‟s double slit 
experiment. If the thickness of the glass is such that the light reaching the two slits is 180

0
 

out of phase, how does this affect the interference pattern?                                           

26. You want to check the time while wearing your Polaroid sunglasses. If you hold your 

forearm horizontally, you can read the time easily. If you hold your forearm vertically, 

however, so that you are looking at your watch sideways, you notice that the display is 

black. Explain.  

27. The electromagnetic waves we pick up on our radios are typically polarized. In contrast, 

the indoor light we see every day is typically unpolarised. Explain.     

28. Modern day 3-D movies are produced by projecting two different images onto the screen, 

with polarization directions that are 90
0 

relative to one another. Viewers must wear 

headsets with polarizing filters to experience the 3-D effect. Explain how this works.  

29. While you drive through a city or mountain areas, the quality of your radio reception 

varies sharply from place to place, with stations seeming to fade out and reappear. Could 

diffraction be a cause of this? Which of the following bands would you expect to be least 

affected by it: 

(a) 162 MHz    (b) (88-108 MHz)    (c) (525-1610 KHz)    

30. Light from sodium lamp is passed through two Polaroid sheets P1 and P2 kept one after 

the other. Keeping P1 fixed, P2 is rotated so that its pass-axis can be at different angles  

with respect to the pass-axis of P1. An experimentalist records the following data for the 

intensity of light coming out of P2 as a function of. 

S 

S2 

O 



 

 

s.no. (angle between the pass-axis of two 

polaroids) 

I (intensity of light coming out of 

P2) 

1. 0
0
 I0/2 

2. 30
0
 (3/8)I0 

3. 45
0
 (1/22)I0 

4. 60
0
 I0/8 

5. 90
0
 0 

 

Here I0= intensity of beam falling on P1. 

One of these observations is not in agreement with the expected theoretical variation of I. 

Identify the observation and write the correct expression.    

 

DUAL NATURE OF MATTER AND RADIATION 

LEVEL -1 

1. Write down the relation between wavelength and momentum of a photon. 

2. What happens to the wavelength of a photon after it collides with an   electron? 

3. Write Einstein‟s photoelectric equation.     

4. Define the threshold wavelength for photoelectric effect.  

     5. What is the stopping potential in photoelectric effect? 

     6. What is de-Broglie wave length? 

     7. What is the de-Broglie wavelength of an electron accelerated through a Potential difference 

 of V volts. 

     8. Show graphically how stopping potential for the given photosensitive surface varies with 

 frequency of incident radiation. 

     9. If „h‟ is Planck‟s constant, find the momentum of a photon of wavelength 0.01A
0
. 

    10. State and explain the laws of photoelectric emission.  

    11.Derive the relation for deBroglie wavelength. 

    12. Explain the experimental demonstration to explain photo electric effect..Hence explain 

 Stopping potential. 

    13. What is the momentum of energy 1MeV? 

    14. How many photons are effective in the emission 1 photoelectron? 

    15. Draw the graphs showing the variation of photoelectric current with potential for varying    

 intensities and hence explain the effect of intensity of incident radiation on photoelectric 

 current. 

     16. Plot a graph showing the variation of stopping potential with frequency of incident 

 radiation and hence obtain the Planck‟s constant. 

 

                                                           LEVEL-2 

 

1. If  the wavelength of the EM radiation is doubled, what will happen to the energy of the 

photons. 

2. Does the „stopping potential‟ in the photoelectric emission depend upon a) the intensity 

of the incident radiation. 

b) the frequency of the incident radiation 



 

 

3. An electron is accelerated through a potential difference of 300V.What is its energy in 

electron volt? 

4. What is the rest mass of a photon? 

5. What is the momentum p of a photon from UV light of wavelength 332nm. 

6. How many electron volt make one Joule. 

7. How will the photoelectric current change on decreasing the wavelength of incident 

radiation for a given photosensitive material. 

8. The stopping potential in an experiment on photoelectric effect is 1.5V.What is the 

maximum kinetic energy of the photoelectrons emitted. 

9. It is difficult to eject out an electron from copper than sodium. Which of the two metal 

has greater work function and has greater threshold wavelength. 

10.    de-Broglie wavelength associated with an electron accelerated through a potential 

difference V is λ. What will be its wavelength when the accelerating potential is 

increased to 4V.   

11. .Sketch the graphs showing the variation of stopping potential Vs with frequency of the 

incident radiations for two photosensitive materials A and B having threshold frequencies 

γ0> γ0‟ 

(i)Which of the two metals A or B has higher work function. 

(ii)What information do you get from the slopes of the graph 

(iii)What is the value of intercept of graph A 

      12.A photon and an electron have the same deBroglie wavelength. Which has greater total 

 energy? Explain. 

       13.Show that deBroglie hypothesis of matter wave supports the Bohr‟s concept of stationary 

 orbit. 

       14.Work function of Sodium is 2.3eV.Does Sodium show Photoelectric emission for orange 

 light(λ=6800 A
0
) 

                                                                 

LEVEL-3 

 

1. Two beams, one of red light and other of blue light, of the same intensity is incident on a 

metallic surface to emit photo electrons. Which one of the two beams emit electrons of 

greater frequency. 

A. Blue emits electrons of greater kinetic energy because its frequency is greater than 

that of red light. 

2. The most probable kinetic energy of thermal neutrons at a temperature of T Kelvin, may 

be taken as equal to kT, where k is Boltzmann constant. Taking the mass of a neutron and 

its associated de-Broglie wavelength as m and λB respectively, state the dependence of λB  

and m on T. 

A. λB =h/p=(
 

√   
)  

 

√    
      ∴ λBα 

 

√  
 

      3. The maximum kinetic energy of photoelectrons emitted from a surface,     

            when a photon of energy 6eV fall on it is 4eV.What is the stopping       

             potential in volt for the fastest electrons. 

A. Stopping potential V0=
    

 
 

   

 
                                  



 

 

      4. The wavelength λ of a photon and the de- Broglie wavelength of an electron have the same 

value. Show that the energy of the photon is   
    

 
  times the kinetic energy of electron, where 

m,c, and h have their usual meaning. 

A. K.E of electron,      
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      Energy of a photon    
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5. An X ray operates at 10KV.What is the ratio of X-ray wavelength to that of de-Broglie 

wavelength. 

A.   For X-rays                            
  

 
            

  

  
 

For de-Broglie wavelength     
 

 
             √       

 

   
 

  
 

 

√    
 

                              
 

  
 

(
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√    

 
 √  

√  
  

     √  (       )

√(         )    
                                

6.If the frequency of the incident light on a metal surface is doubled, will the kinetic energy 

of the photoelectrons be doubled? Give reasons. 

A. hν = E1+W0     and      2hν =E2+W0 

On dividing     
      

     
       

Or E2 =2E1 +WO 

The kinetic energy of the photoelectrons is increased more than double on doubling 

the frequency of incident radiation. 

7. Show that the wavelength of the EM radiation is equal to the de-Broglie wavelength of its 

quantum (photon). 

A. For a photon     λ 
 

 
   , 

     For EM radiation of ν frequency and λ
‟
 wavelength, 

             λ
‟  

=
 

 
  , momentum, p =

 

 
 

  

 
     or p=

  

   
   , 

            or    λ
‟  

=
 

 
   

The wavelength of EM radiation is same as the de-Broglie wavelength of the photon. 

8. A particle of a mass M at rest decays into two particles of masses m1 and m2  having 

nonzero velocities. What is the ratio of the de-Broglie     

           Wavelengths of the two particles? 

A. By conservation of linear momentum 

m1v1 +m2v2 =Mx0,        or          m1v1=-m2v2, 

or m1v1=m2v2,        or     p1=p2   (only magnitude) 

or    
  

  
 

  

  
=1 

9. The de-Broglie wavelength of a particle of kinetic energy K is λ. What would be the 

wavelength of the particle, if its kinetic energy were K/4.  



 

 

A.         
 

√   
 ,   when kinetic energy is K/4, 

           
 

√  (
 

 
)

 
  

√   
     

  10. Xrays of wavelength 0.82 A
0
 fall on a metal plate. Find the wavelength associated with 

photoelectrons emitted. Neglect the work function of the metal. Given h=6.634*10
-34

Js 

(Ans.0.099 A
0)

 

 

LEVEL - 1  

 

1. Name the experiment which is associated with the discovery of atomic nucleus. 

2. What will be the ratio of radii of two nuclei with mass numbers A1 & A2?  

3. What is binding energy?   

4. Name some important characteristics of nuclear forces.   

5. What is the atomic & mass numbers of element „X‟?    

 0n
1
  +80Hg 

198
                X +1H

1
 

6. Define radioactive decay constant. 

7. What is half life of a radioactive substance?     

8. What is average life of a radioactive substance?    

9. How is the half life of a radioactive substance related to its average life?  

10. Why do we use neutrons for causing nuclear reactions?    

11. Name the SI unit of radioactivity.      

12. Plot the graph between the binding energy per nucleon  & the mass number . Hence explain 

nuclear fission & fusion based on this graph. 

13. What is radioactivity? Draw the radioactive decay curve.    

14. What is the SI unit of decay rate?     

15. Establish the relationship between decay constant &half life of a radioactive substance.  

16. Explain the origin of spectral lines. Obtain an expression for Rydberg‟s constant & write its    

      value.            

17. Draw energy level diagram for hydrogen atom.  

18. State the limitations of the Bohr‟s theory.    

19. Draw a labeled diagram of experimental setup of Rutherford 's alpha particle scattering 

experiment. Write two important inferences drawn from this experiment. 

20. What is the nuclear force? Mention any two important properties of it. 

21. If 70% of a given radioactive sample is left un-decayed after 20 days, what is the % of 

original sample will get decayed in 60 days? 

22. 4 nuclei of an element fuse together to form a heavier nucleus .If the process is accompanied 

by release of energy, which of the two: the parent or the daughter nuclei would have higher 

binding energy per nucleon. Justify your answer. 

 

 

 

 

 

 

 

 



 

 

LEVEL -2 

1.The sequence of stepwise decays of a radioactive nucleus is     

     
 If the nucleon number and atomic number for D2 are 176 and 71 respectively, what are 

the corresponding values of D and D3 ? Justify your answer in each case.   

2. The half life of a radioactive substance is 30 s.Calculate i.)Decay constant.  ii.)Time taken by 

the sample to become one-fourth of its initial value.  

3. A neutron is absorbed by a nucleus with the subsequent emission of an alpha particle. 

(i) Write the corresponding nuclear reaction. 

(ii) Calculate the energy released, in MeV, in this reaction       

 

 

4. In the series of radioactive disintegration of first an alpha-particle and then a beta-particle 

is emitted. What is the atomic number and mass number of the new nucleus formed by these 

successive disintegrations?      

5. A nucleus undergoes to give the nucleus Write down the 

equation. Calculate the kinetic energy of the electron emitted, assuming the mass of as 

22.994466 u and that of as 22.989770 u. Rest mass of the electron may be ignored.  

6. State the radioactive disintegration law & deduce exponential law from it. 

7. Deduce expression for mean life.  

 

LEVEL - 3 

1. The graph shows how the activity of a sample of radon-220 changes with time. Use the graph 

to determine its half-life. Calculate the value of decay constant of radon-220.  

  
2. Thehalf life of a radioactive substance is 4 hours.   

a.) In how much time will 7/8
th

 of the material decay?  B.)Tritium has a half life of 12.5 years 

against the beta decay. What fraction of the sample of tritium will remain un-decayed in 25 

years?            



 

 

3. Explain how radioactive nuclei can emit even though atomic nuclei do not 

contain these particles. Hence explain why the mass number of a radioactive nuclide does not 

change during Use the basic law of radioactive decay, to show that radioactive nuclei 

follow an exponential decay law. Hence obtain a formula, for the half-life of a radioactive 

nuclide, in terms of its disintegration constant.       

4.For scattering by an inverse square field (such as that produced by a charged nucleus in 

Rutherford‟s model)the relation between the impact parameter „b‟ & the scattering angle „θ‟ is 

given by  b=(Ze
2
cotθ/2) / (2πε0mv

2
): 

 a.)What is the scattering angle for b=0? 

 b.)For a given impact parameter „b‟, does the angle of deflection increase or decrease 

with the increase of energy? 

 c.)What is the impact parameter at which scattering angle is 90
0
 for Z= 79 and initial 

energy = 10MeV 

 d.)Why is it that the mass of the nucleus does not enter the formula above, but its charge 

does? 

 e.)For a given energy of the projectile, does the scattering angle increase or decrease with 

the decrease in impact parameter?   

5. A muon is a particle that has the same charge as an electron but is 200 times heavier than it. 

If we had an atom in which the muon revolves around a proton instead of an electron, what 

would be the magnetic moment of the muon in the ground state of such an atom? 

6. In a hydrogen atom, electron moves from second excited state to first excited state then from 

first excited state to ground state. Find ratio of wavelength obtained. 

7. An electron in hydrogen atom makes transition from an excited state of energy 0.85eV to its 

ground state. Find out energy of photon emitted in this transition. 

8. According to the classical electromagnetic theory, calculate the initial frequency of the light 

emitted by the electron revolving around a proton in hydrogen atom. Given: The velocity of 

electron moving around a proton in hydrogen atom in an orbit of radius                       5.3 X 

10
-11

 m   is 2.2 X 10
-06

 ms
-1

. 

9. In the Rutherford‟s nuclear model of the atom, the nucleus (radius about 10
-15

m) is analogous 

to the sun about which the electron moves in orbit (radius about 10
-10

m) like the earth orbits 

around the sun. If the dimensions of the solar system had the same proportion as those of the 

atoms would the earth be closer to or farther away from the sun than actually it is? The radius 

of earth‟s orbit is about 1.5 X 10
11

m. The radius of the sun is taken as   7 X 10
8
m. 

10.  A 10 kg satellite circles earth once every 2h in an orbit having a radius of 8000 km. 

Assuming that Bohr‟s angular momentum postulates applies to satellite just as it does to an 

electron in the hydrogen atom .Find the Quantum number of the orbit of the satellite. 

  

SEMICONDUCTOR DEVICES 
LEVEL – 1 

1. What is the net charge on p-type semi conductors?   

2. What is the net charge on an n-type semi conductor?   

3. Write the full form of LCD?        

4. Write the difference between intrinsic and an extrinsic semi conductor? Name the process 

in which the intrinsic semiconductor can be converted to an extrinsic semi conductor?  

5. How n-type semiconductors and p-type semiconductors are formed?   

        



 

 

6. Write two important processes in the formation of p-n junction diode?   

7. State which factor controls the wave length of an LED?  

8. Name the impurity, which when added to pure Si to produce n-type semiconductor  

9. How the depletion layer is formed? What is the order of the thickness of it?   

10. What do you understand by forward and reverse biasing of a diode.    

11. What is the advantage of semiconductors over diode valves?  12) Write the full forms of 

CRT and LCD?     

12. Give two examples for elemental semiconductors 

13. Give two examples of compound semiconductors.                                    

14. Draw the schematic diagram for energy band gaps for metals, insulators and     

 semiconductors.  

15. Draw the symbols of p-n junction diode.     

16. what are photo diodes? Why they are used in reverse biased? What are the applications of  

it? Draw I-V charecterestic curves for it? 18) explain the fabrication & functioning of 

LEDs and write the applications and advantages?       

17. explain the fabrication & functioning of Solar cells and write the applications and 

advantages?Why GaAs are considered for the fabrication of solar cells?Why I-V 

charecterestic curves are drawn in IVquadrants for Solar cells.    

18. What are transistors?What are the three elements of transistor?What are the types of 

transistors?     

19. Draw the symbols ,truth tables and realization of OR,AND and NOT gates.  

20. what are ICs ? Write the advantages and limitations of ICs.  

21. Write the differences between the analogue and digital signals. 

22. Which naturally occurring lead compound acts as detector in radio receiver?                                                                                                              

23. What are energy bands and how they are formed?                 

24. How metals act as conductors?           

25. At what temperature the conduction band is completely empty inSi.  

26. What do you  mean by energy band gap?                    

27. What is the unique property that Semiconductor show and conductors do not show? 

28. What is doping?           

29. Penta valent dopant is called donor impurity and trivalent dopant is called acceptor 

dopant .Why?      

30. What is the dominating current in Forward bias and in Reverse bias? In forward bias 

diffusion current is larger than that of drift current and in reverse bias the drift current 

dominates 

31. What are the orders of diffusion and drift current in a p-n junction diode                                                                                                             

32. What is breakdown voltage of a p-n junction diode?   

33. What property of diode allows it to uses it as rectifier.  

34. Why in rectifiers step down transformers are used?   

35. Is it compulsory to use Centre-tap transformer in full wave rectifier?           

36. What is use of the filters in rectifier circuits?    

37. Who was the inventor of ZENER diode                                         

38. What are the criteria for selecting the material for solar cell?  

39. How GaAs is better choice than Si for fabricating a solar cell in spite of its higher band 

gap?               

40. Why do not we select PbS whose band gap is 0.4 eV.                 



 

 

41. Why it is enough to draw only one line in input characteristic curves and many in output 

characteristic curves?                       

42. Amplifier is not a power generating device. Then how the output is amplified?  

                                           

LEVEL –2 

 

1. C,Si Ge have the same lattice structures. Why C an insulator but why Si and Ge are 

intrinsic semi conductors?    

2. Draw the schematic diagrams for n-type and p type semiconductor?   

3. Can we join p-type and n-type slabs to form p-n junction diode?  

4. What do you understand by forward and reverse bias? Draw the           diagrams and also 

draw the model graphs.      

5. How the zener diode acts as voltage stabilizer?   

6. Describe the action of transistor and draw the input and output charecterstic curves? 

7. Explain the active region,cut off region and saturation region with respect to the 

charecterestic curves of transistor?   

8. What is an amplifier?In which region of the transistor is operated as amplifier? Explain 

the working of  npn transistor as an amplifier under common emitter mode? Why npn is 

prferred over pnp transistor?How in C-E mode the gains are high when compared to   C-

B mode?derive the expression for current,voltage and power gains. Explain the phase 

reversal in c-e configuration.      

9. which is the universal gate and why it is so called?                        

10. Can we interchange the emitter and collector in atransistor?                         

11. Why a transistor can not be used as rectifier?                              

12. Draw the circuit diagram fo realising the NOT gate?  

13. Show that α =β/(1+β) where α =Ic/Ie and β=Ic/Ib  
14. Derive the expression for the conductivity of p-n junction diode and what is the effect of 

temperature on the conductivity of p-n junction diode?     

15. In half-wave rectification, what is the output frequency if the input frequency is 50 Hz. 

What is the output frequency of a full-wave rectifier for the same input frequency? 

16. Two semiconductor materials X and Y shown in the figure are made by doping 

germanium crystal with indium and arsenic. The two are joined as shown in fig. 
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a) Will the junction be forward biased or reverse biased? 

b) Sketch V-I graph for this arrangement.     

17. Draw the out put wave form for the given input wave form for a NOT gate?  

 
 

 

 

 

 

 

LEVEL -3 

Q.1. When the voltage drop across a p-n junction diode is increase from 0.65 v to 0.70 v, the 

change in the diode current is 5mA. What is the dynamic resistance of the diode? 

Ans : Dynamic resistance =  change in voltage / change in current          

 

  = (0.70- 0.65)/5x10-3 

     =     0.05/ 5 x 10-3 

=  10 

Q.2. In the figure shown, find out the current passing through RL and Zener diode : 

 
Ans : Here,      V2 = 5V 

Voltage drop across R = Input voltage – V2 

   = 10 – 5 = 5v 

I2= 5/100 

     = 5x10
-2

 A 

Here, I  = I2 + IL                   I2  =  I - IL 

   

   = (6.25-5) 10
-2

 

   

  = 1.25 x 10
-2

A. 

 

Q.3. A common emitter transistor has current gain of 100. If emitter current is 8.08 m A, find 

the base and collector current. 

Ans: Here, β = 100   Ie = 8.08 mA   β = Ic/Ib    We get Ic =  βIB = 100 IB   

 Using, Ie =Ib + Ic 

 We get Ie =   101 Ib 

Or,  Ib    = Ie/101= 0.08mA 

                 

 Therefore Ic = 100 x 0.08 = 8mA. 

Q4 Write the truth table for the following combination of gates. 



 

 

 

 

 

 

            

            

             

 

 

 

 

 

 

 

Q5) An a.c power supply of 230V is supplied to a half wave rectifier circuit through a 

transformer of turn ratio 10: 1.Find the out put d.c voltage Assume the diode is an ideal 

diode.        Q6) The resistance of the p-n junction diode increases when it is 

reverse biased. Explain? 

Q7) why silicon devices are preferred to germanium devices?Silicon devices have higher break 

down voltages than that of germanium diodes    ( 1.5 times) 

Q8) In a transistor, reverse bias is very high as compared to the forward bias. Why?In a 

transistor, charge carriers move from emitter to collector through the base. The reverse bias on 

collector is made quite high so that it may exert a large attractive force on the charge carriers to 

enter the collector region. These moving carriers in the collector constitute a collector current. 

Q9) The out put of an unregulated d. c power supply needs to be regulated. Name the device that 

can be used for this purpose and draw the relevant circuit diagram.The device is ZENER 

diode.Ref 14.22 of NCERT TEXT BOOK.  

Q10) Zener diodes have higher dopant densities as compared to ordinary p-n junction diodes. 

How does it affect the width of the depletion layer and the electric field of the potential 

barrier?The Depletion region is very thin in the order of micro meter and the electric field is very 

high 5X10
6
 V/m 

Q11)  Determine the current through resistance “R” in each circuit. Diodes D1 and D2 are 

identical and ideal.  

  

Ans: In circuit (i) Both D1 and D2 are forward biased hence both will conduct current and 

resistance of each diode is “0”.Therefore               I = 3/15 = 0.2 A  



 

 

(iii) Diode D1 is forward bias and D2 is reverse bias, therefore resistance of diode D1 is “0” and 

resistance of D2 is infinite. Hence D1 will conduct and D2 do not conduct. No current flows in 

the circuit.  

Q12) In a transistor the base current is changed by 20μa. This results in a change of 0.02V in 

base emitter voltage and a change of 2ma in collector current.  

(i) Find input resistance,  

(ii)Transconductance. 

Input resistance = change in voltage/change in current‟ 

Amplification factor µ =rpXgm 

Q13)  A semiconductor has equal electron and hole concentrations of 6x108/m3. On doping 

with a certain impurity, the electron concentration increases to 9x1012/ m3. (ii) Calculate the 

new hole concentrations.  

Ans: (i) n-type semiconductor.  

(ii) (ne)( nh) =ni 
2
 => nh=6x108 x6x108 = 4x104 perm

2
 

Q14)  In only one of the circuits given below, the lamp “L” glows. Identify the circuit? Give 

reason for your answer?  

 
Ans: In fig (i) emitter –base junction has no source of emf. Therefore Ic =0, bulb will not glow. 

In fig (ii) emitter – base junction is forward biased; therefore lamp “L” will glow.  

(iii) Emitter – base junction is received biased so the bulb will not glow.  

Q15)   

 
Ans: 100 Hz 

Q16) A logic gate is obtained by applying output of OR gate to a not gate .Name the gate so 

formed .Write the symbol and truth table of it? 

NOR gate. 

Q17) A p-n photo diode is fabricated from a semiconductor with a band gap of 2.8 eV.Can it 

detect a wave length of 600 nm. 

E =h ᵧ =2.8 eV but ᵧ=c/λ so we can calculate wave length and tell whether it detects or not.  

Q 18) We have valence electrons and conduction electrons in a semi conductor. Do we have also 

valence holes and conduction holes in a semi conductor? 

In a semiconductor the valance band is the highest filled band and then conduction band. For the 

conduction in a semiconductor electron jumps from the valance band to conduction band and left 



 

 

a vacancy called hole.However,energy states in conduction band are of higher energy and Pauli‟s 

exclusion principle do not allow them to fall back in the valance band.Therfore we do not have 

holes in conduction band. 

Q19) draw the output form for NAND gate for the given input?  

 

 

 

 

 

 

 
 

 

LEVEL – I 

1. Give two applications of geostationary satellite? 

2. Why is it necessary to use satellite for the long distance T V transmission? 

3. Name the process of superimposing signal frequency on the carrier wave. 

4. Which wavelengths are reflected by the ionosphere? 

5. What is the necessasity for  modulation? 

6. Define modulation? 

7. Name the type of the radio wave of frequency 300 MHz to 3000 MHz? 

8. Draw the diagram of AM modulated wave? 

9. Write the block diagram of communication system? 

10. What are called ground waves? 

11. What is meant by demodulation? 

12. What is meant by noise? 

13. What is a carrier wave? 

14. Why ground wave propagation is not suitable for high frequency? 

15. What should be the length of dipole antenna for a carrier wave of frequency 6 x 10
8
 

Hz? 

16. Name the band to which the electromagnetic waves of frequency 120MHz belong. 

17. What should be the length of dipole antenna for a carrier wave of frequency 3 x 10
8
 

Hz? 

18. What is the purpose of modulating a signal in transmission? 

19. What is sky wave propagation? 

20. What is meant by term „modulation‟? Draw a block diagram of a simple modulator 

for obtaining an AM signal. 
 

 

 

 



 

 

LEVEL-2 

1. Name the device which is fitted in the satellite to receive signals from the earth stations?, 

2. Why are the transmission signals using ground waves restricted up to a frequency of 1500 

kHz? 

3. Write the block diagram of detector for AM signal?   

4.  What is meant by amplification? 

5.  What is meant by base band signal? Describe briefly with the help of a block diagram 

the arrangement for the transmission and reception of the message signal.  

6. Explain briefly with the help of diagrams, the terms: (i) amplitude modulation, (ii) 

frequency modulation. Which of these (a) gives better quality transmission, (b) has a 

larger coverage? 

7. What is meant by the term 'modulation'? Explain with the help of a block diagram, how 

the process of modulation is carried out in radio broadcasts.  

8. What is an 'analog signal' and a 'digital signal'? 

9.  What should be the length of the dipole antenna for a carrier wave of Frequency 3 X 1O
8
 

Hz? 

10. Explain the types of communication systems according to the mode of the transmission. 

11. What is the wavelength of TV station which transmits on 500MHz? 

12. Define the term „Transducer‟ for a communication system. 

13. “A  Radar using wavelength 5cm and having an antenna disc of a diameter 10m has an 

angular resolution smaller than 0.01 radian”. Is this statement correct? 

14. Why sky waves are not used in the transmission of TV signals? 

15. “Greater the height of a TV transmitting antenna, greater is its coverage”. Comment 

16. What do you mean by the following? a) ground waves b) sky waves 

17. Write four important applications of remote sensing? 

18. A carrier wave of 200V amplitude is modulated by a 40V, I kHz sine wave signal. 

Calculate the modulation factor? 

19. Why ground wave propagation is not suitable for high frequency? 

20. What do you mean by “base band signals”? 

21. What do you mean by noise in communication? 

22. What is Modulator? 

23.  By what percentage will the transmission range of a TV tower be affected when the 

height of the tower is increased by 21%? 

24. Why do we need a higher bandwidth for transmission of music compared to that for 

commercial telephone communication? 

25. Why high frequency carrier waves are employed for transmission of signals? 

26. Write two factors justifying the need of modulation for the transmission of a signal? 

27. Write the function of 1) transducer 2) repeater in the context of communication system? 

28. State the two main reasons explaining the need of modulation for transmission of audio 

signal? 

29. Name any two types of transmission media that are commonly used for transmission of 

signals. Write the range of frequencies of signals for which these transmission media are 

used? 

30. What is the range of frequencies used in satellite communication? What is common 

between these waves and light waves? 

31. Why is communication using‟ line of sight mode‟ limited to frequencies above 40 MHz? 



 

 

32. What does the term LOS communication mean? Name the types of waves that are used 

for this communication. Which of the two heights of transmitting antenna and height of 

receiving antenna can effect range over which this mode of communication remains 

effective? 

33.  Distinguish between „Point to point‟ and „broad cast‟ communication modes. Give one 

example of each? 

34. 1) Define Modulation index    2) Why is the amplitude of modulating signal kept less 

than the amplitude of carrier wave? 

35. A carrier wave of peak voltage 12 V is used to transmit a message signal. Calculate the 

peak voltage of the modulating signal in order to have a modulation index of 75%? 

36. On a particular day, the maximum frequency reflected from the ionosphere is 10 MHz. 

On another day, it was found to decrease to 8 MHz. Calculate the ratio of maximum 

electron densities of the ionosphere on the two days? 

37. What is a digital signal? Explain the function of modem in data communication? Write 

two advantages of digital communication? 

38. Explain the function of a repeater in a communication system? 

39. A transmitting antenna at the top of a tower has a height 32 meters and the height of the 

receiving antenna is 50 meters. What is the maximum distance between them for 

satisfactory communication in line of sight mode?  

40. In the given block diagram of a receiver, identify the boxes labeled as X and Y and write 

their functions. 

 
 

41. a) What is space wave propagation? Give two examples of communication system which 

use space wave mode. b) A TV tower is 80 meter tall. Calculate the maximum distance 

up to which the signal transmitted from the tower can be received? 

42. Which mode of propagation is used by short wave broad cast services having frequency 

range from a few MHz to 30 MHz? Explain diagrammatically how long distance 

communication can be achieved by this mode. Why is there an upper limit to frequency 

of waves used in this mode? 

43. What is space wave propagation? Which two communication methods make use of this 

mode of propagation? If the sum of the heights of transmitting and receiving antenna in 

line of sight of communication is fixed at H, show that the range is maximum when the 

two antennas have a height H/2 each. 

44. What is ground wave communication? At what factor does the maximum range of 

propagation in this mode depends? 



 

 

45. Draw schematic diagrams showing the 1) Ground wave 2) Sky wave and 3) Space wave 

propagation modes for em waves. Write the frequency range for each of the following 1) 

standard AM broad cast 2) TV 3) Satellite communication. 

46. Explain briefly the following terms used in communication system 1) Transducer 2) 

Repeater 3) Amplification. 

47. Write short notes on (a) Internet, (b) Mobile telegraphy and (c) Global positioning   

system(GPS). 

 

LEVEL-3 

1. a) A TV tower has height of 80 meters. Find the radius of the circle within which the 

transmission can be observed, if the radius of the earth is 6400 km? b) How much 

population is covered by the TV broad cast if the average population density around the 

tower is 800 per km
2
? 

2. A TV tower has a height of 500 meters at a given place. Calculate its coverage range, if 

the radius of the earth is 6400 km? 

3. Which mode of wave propagation is suitable for TV broad cast and satellite 

communication and why? Draw a suitable diagram depicting this mode of propagation of 

the wave.  

4. Write briefly any two factors which demonstrate the need for modulating a signal. Draw 

a suitable diagram to show amplitude modulation using a sinusoidal signal as the 

modulating signal.  

5. a) Draw a schematic diagram describing the three modes of propagation of em waves in 

the atmosphere? Indicate clearly which one of these 1) achieving long distance 

communication by ionosphere reflection and 2) is used for line of sight (LOS) as well as 

satellite communication. b) Write an expression for the maximum LOS distance dm 

between the two antennas having heights H1 and H2 above the earth‟s surface.  

6. a) The RMS value of carrier voltage is 100 V. After amplitude modulation the RMS 

value becomes 110 V. Find the modulation index? b) A message signal of 12 kHz and 

peak voltage 20 V is used to modulate a carrier wave of frequency 12 MHz and peak 

voltage 30 V. Calculate the 1) modulation index and 2) side band frequencies? 

7. What should be the length of the dipole antenna for a carrier wave of Frequency 3 X 1O
8
 

Hz? 

8. Give reasons for the following:  

a. Long distance radio broadcasts use short-wave bands. 

b. The small ozone layer on top of the stratosphere is crucial for human survival.  

c. Satellites are used for long distance TV transmission. Consider an optical 

communication system operating at nm. Suppose, only 1% of the optical 

source frequency is the available channel band-width for optical 

communication. How many channels can be accommodated for transmit ting  

i. audio-signals requiring a band-width of 8 kHz, 

ii. Video TV signals requiring an approximate band-width of 4.5 MHz? 

Support your answer with suitable calculations. 

9. The height of a T.V. tower at a place is 400 m. Calculate 

a. the maximum range up to which signals can be received from time tower and 

b. Area covered by the transmission. (Radius of the Earth 6400 km) . 

10. Why moon cannot be as communication satellite? Give any two reasons. 



 

 

11.  Why sky waves are not used in the transmission of T V signal? 

      8. A schematic arrangement for transmitting a message signal (20 Hz to 20 kHz) is given 

 below: Give two Drawbacks from which this arrangement suffers.  

    
12. Draw the waveforms for the (i) Input AM wave at A (ii)output, B, of the rectifier and 

(iii)output signal, C, of the envelope detector. 

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

COMMON MISTAKES (UNITWISE) COMMITTED BY THE STUDENTS  IN 

PHYSICS OF CLASS XII & THEIR REMEDIES 

 

UNIT Probable Errors Remedy 

1.ELECTROSTATICS 

Confusion between Electric 

field intensity & Electric 

Potential due to electric dipole 

Read the question properly before 

attempting. 

Method for finding the 

directions of Electric field. 

 

Direction motion of positive charges or 

decreasing direction of electric 

potential 

Effect of dielectric in 

capacitors 
Proper polarity for dielectric slab  

Variation of charge, potential, 

energy, field, capacitance etc 

on connected and 

disconnected with battery 

condition 

While connected p.d is constant and 

while disconnected charge is constant. 

Numeric Problems based on 

combination of capacitors 

3 ways of solving networks-1. Solve 

from one end of the circuit if possible. 

2. re-draw the circuit in a simpler way 

3. Apply wheatstone‟s principle if 

applicable 

Area Vector concept in Gauss 

Theorem. 

 

Area vector is always perpendicular to 

the surface. 

2.CURRENT 

ELECTRICITY 

Factors affecting the 

resistance of a resistor, 

difference between resistance 

and specific resistance etc. 

Correct relations of factors affecting 

specific resistance and resistance has to 

be explained with examples 

Circuit diagram and 

numericals (Wheatstone 

Wheatstone‟s bridge-use „Z‟ technique 

for balancing condition 



 

 

Bridge , Meter Bridge , 

Potentiometer ) 

Meter bridge – ratio of resistances 

should be taken parallel 

All positive terminals should be 

connected at the same point. 

Comparison of drift velocities 

in series and parallel 

combination 

Use appropriate relation for vd (for 

series I=neAvd and for parallel vd= 

eEɽ/m) 

Kirchhoff‟s rules-sign 

convention 

Potential rise is positive and fall is 

negative conventionally 

3.MAGNETIC 

EFFECT OF 

CURRENT & 

MAGNETISM 

Direction of magnetic field  
Using thumb rule for finding direction 

of magnetic field. 

Relation between current and 

voltage sensitivity 

In numerical the usage of  „increased 

by‟ and „ increased to‟ must be 

distinguished. 

Dependence of susceptibility 

and temperature 

Should draw in proper quadrant – for 

dia in fourth quadrant and for para and 

ferro in first quadrant. 

4.E.M.I. & A.C 

Applications of Lenz‟ Law 

Current should be marked in such a 

way to oppose the increase or decrease 

of flux. 

Confusion in Instantaneous, 

Peak & r m s. value of AC 

current / voltage. 

If not specified, the current or voltage 

marked (or voltage with frequency) 

should be considered as r.m.s. 

AC through pure inductor & 

capacitor phase difference 

between voltage & current 

Voltages across different elements 

should be added vectorially only. 

Numerical Problems based on 

LCR series circuit (condition 

of resonance), power  factor 

 

Conversion of units into SI and proper 

calculation should be done. 

5.E.M.WAVES Confusion in direction of 

propagation of wave and 

From phase term, direction of 

propagation of wave is obtained and 



 

 

directions of magnetic and 

electric fields.  

from the unit vector, direction of fields 

can be obtained. 

Electromagnetic spectrum in 

the order of increasing or 

decreasing wavelength or 

frequency 

Either the order of frequency or the 

wavelength should be remembered 

from which the other can be calculated. 

 

 

 

 

 

6.OPTICS 

Directions for ray diagrams 

Arrow marks should be shown in ray 

diagrams to represent the direction of 

the ray of light 

Numerical Problem based on 

lens/Mirror formula.  

 

Proper sign convention should be used. 

Resolving power; magnifying 

power of optical instruments. 

Dependence of various factors should 

be related with equations of resolving 

power & magnifying power. 

Differences between 

Interference and Diffraction 

Differences should be learnt with the 

help of graphs or patterns. 

 

7.DUAL NATURE OF 

MATTER AND 

RADIATION 

Explanation of laws of Photo 

Electric Effect using Einstein 

equation    

 

Graphical treatment should be 

explained with different factors and 

drawing the conclusions 

Graph between potential and 

frequency 
Calculation of slope of the graph 

 

 

 

8.Atoms and Nuclei 

Explanation of Binding 

Energy curve & numerical 

problems based on B.E. per 

nucleus  

 

Correct labeling of the graph between 

B.E. per nucleon and Mass Number. 

Inferences from the graph. 

 

 

Radioactive Decay law 

 

Practicing the numerical based on 

Half-life and Activity. 

 



 

 

 

 

 

 

 

9.SOLID & SEMI 

CONDUCTOR 

DEVICES 

 

Energy level diagram for 

Extrinsic & intrinsic  

semiconductors 

 

Labeling of acceptor and donor level in 

the energy band diagrams. 

Biasing of P-N Junction diode 

, Transistor 

 

Circuit diagrams should be drawn with 

correct polarities. 

Applications of Logic gates. 

 

Understanding the relation between 

Input and output waveforms for 

different logic gates.  

 

 

 

10.PRINCIPLES OF 

COMMUNICATION 

 

Block diagram 
Proper practice of block diagrams. 

Wave shape of analog and 

digital signals 

 

Distinguishing analogue and digital 

signal and pulsated digital carrier 

wave. 

Wave forms of AM and FM  
Variation of Amplitude or  frequency 

of carrier wave with amplitude of 

message signal. 

 

GENERAL COMMON ERRORS COMMITTED BY THE STUDENTS  

1. After solving the numerical problems, not writing the SI-Units of the Physical Quantities. 

2. Before attempting the Numerical, not converting all the given Physical Quantities into SI-

Units. 

3. Not writing the answers to the point. 

4. Not showing ray direction in ray-diagrams & current direction in circuit diagrams. 

5. Clearly not showing the Polarized & un-polarized Light. 

6. Not aware of drawing a resistance, inductor & capacitor in circuit diagrams. 

7. Not writing the name of Physical Quantities used in the formula. 

8. Deriving the formulae without the support of labeled diagrams. 

 



 

 

TYPES OF THE QUESTIONS UNATTEMPTED BY THE STUDENTS IN PHYSICS 

HINT: The students do not attempt the questions in the areas mentioned below due to following 

observed reasons: 

1. Not reading the complete question paper properly in the given 15 minutes  before 

commencement of the examination. 

2. Not properly planning the answers and time in the given 15 minutes reading time. 

3. Not attempting all the parts of the given questions, if it contains more than two parts. 

4. Not properly reading and understanding the question before attempting it. 

5. Trying to answer the difficult question in the beginning and spending unnecessary time 

on it to arrive at the answer. 

ELECTROSTATICS 

1. Question on a parallel plate capacitor: Variation of charge, potential, energy and electric 

field when it is connected or disconnected to a battery. 

2.  Graphical relation between electric field and distance r from the centre of spherically 

symmetric charge distribution. 

CURRENT ELECTRICITY 

1. Problems on metre bridge and Potentiometer. 

2. Problems based on the different combination of cells. 

3. Problems on Current density, mobility. 

 

MAGNETIC EFFECTS OF CURRENT AND MAGNETISM 

1. Nature and properties of the material in terms of Hysteresis in making the soft iron and 

electromagnet. 

2. Interpretation of Hysteresis curve for various applications. 

3. Qualitative treatment in explaining the trajectory of the charged particle in uniform 

magnetic field. 

4. Limitations of Cyclotron. 

 

ELCTROMAGNETIC INDUCTION AND A.C. CIRCUITS 

 

1. Questions on direction of Induced current 

2. When and how to use Fleming‟s Left Hand Rule and Fleming‟s Right Hand Rule. 

3. Problems on Motional emf 

4. Problems on long distance power transmission. 

ELECTROMAGNETIC WAVES AND OPTICS 



 

 

1. Problems on Displacement current 

2. Problems on combinations of Lens 

3. Problems on Optical instruments, when the image is obtained at (a) Least distance of 

distinct vision and (ii) Normal adjustment. 

 

DUAL NATURE OF RADIATION AND MATTER 

 

1. Problems on photo-electric effect equation. 

2. Graphical interpretation of the graph between potential and frequency to calculate 

Plank‟s constant. 

3. Interpretation of Photoelectric effect in terms of frequency and wavelength. 

ATOMS AND NUCLEI 

1. Problems on Impact parameter and distance of closest approach. 

2. Problems on mean life in radioactivity. 

3. Units in radioactivity. 

4. Questions on energy release in Nuclear fission and Nuclear fusion. 

SOLIDS AND SEMI-CONDUCTOR DEVICES 

1. Problems on Common emitter configuration. 

2. Problems on Diodes 

3. Questions on the properties of the materials used in Solar Cell, LED and Photo diode. 

4. Advantages of common emitter configuration over common base configuration 

COMMUNICATION SYSTEMS 

1. Problems on Modulation Index, USB and LSB. 
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TIPS AND TECHNIQUES FOR TEACHERS 

 

1. Take periodical class tests and monitor the progress through peer teaching, group discussion 

and seminars. 

2. Prepare a time table atleast three months before for revising the syllabus. 

3. Students should be advised to solve additional exercises in the text and monitor the progress. 

4. Give them thorough revision in all the graphical analysis. Give sufficient revision in graphs 

& diagrams 

5. Make them practice writing answers point-wise to score more during the exam as given by 

CBSE guidelines. 

6. Help them to improve their speed in answering papers by trying to complete them within the 

time frame. 

7. Study Material prepared by the teachers, reference book and advanced study material should 

be provided to them. 

8. Extra Assignment and High Standard question on CBSE pattern should be given to the 

students 

9. Regular counseling and motivating the students. 

10. Remedial classes should be conducted. 

11. Continuous motivation and encouragement and continuous guidance of subject expert must 

be given to students and take them into your confidence 

 
TIPS AND TECHNIQUES FOR STUDENTS 

1. Try to build a sort of reasoning from your understanding of the subject.  

2. Read thoroughly and note down the points from NCERT text book. Practice solved examples 

and solve exercise questions. Practice and solve the Exemplar problems also. 

3. Do more practice of those areas which you find difficult and spend more time for that part. 

4. Practice 10 question papers of previous years examinations of CBSE in time bound manner. 

5. Practice all graphs, circuits and ray diagrams thoroughly. 

6. Some special practice set prepared by the teachers should be practiced by students 

continuously. After evaluation, students should be note the mistakes made by them and 

correct them. 

7. Students should be made aware about the word limit for answering the questions. 

8. Concentrate on preparation and not on examination. 

9. Concentrate on those areas of subject which you can easily understand 

10. Concentrate more on value based questions which are comparatively easy to score marks. 

 

 

 

 

 

 

INDEX 
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