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PREFACE

 CBSE always believes in Global Trends of Educational Transformation. The CBSE 

curriculum gets its lead from National Curriculum Framework – 2005 and Right to Free and 

Compulsory Education Act – 2009. The aim of CBSE Curriculum is not just to let learners 

obtain basic knowledge but to make them life-long learners. CBSE always updates and 

reviews the syllabus to make it more relevant with educational transformation and in last few 

years the chapters and topics which CBSE has added are very interesting and increase 

practical knowledge.

 Oswaal Question Banks are designed to nurture individuality and thus enhance one's 

innate potentials which helps in increasing the self-study mode for students. This book 

strengthens knowledge and attitude related to subject. It is designed in such a way that students 

can set their own goals and can improve their problem solving and thinking skills.

 The journey of this book is never ending as this book is reviewed every year and 

new questions, previous year's examination questions, new HOTS or any change in 

syllabus is updated time to time. Also regular review and readers’ feedback increases the 

efficiency of this book gradually.

 Moreover every Question Bank strictly follows the latest syllabus and pattern, and 

contains more than sufficient questions and brief description of chapters, which help students in 

practicing and completing the syllabus. Questions incorporated in this Question Bank 

encompass all the ‘Typologies’ mentioned by CBSE namely Remembering, Understanding, 

Application, High Order Thinking Skills and Evaluation. Solutions for these have been checked 

twice and efforts have been made to align them closely to the Marking Scheme. Practically, this 

book provides students everything they need to learn and excel.

 At last we would like to thank our authors, editors, reviewers and specially students who 

regularly send us suggestions which helps in continuous improvement of this book and makes 

this book stand in the category of “One of the Best”. Wish you all Happy Learning.

   
         –Publisher
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Information in this section is sourced from various available sources. Though all efforts have been made to make 
sure it is trustworthy, Oswaal Books shall not be responsible for mistakes, if any.
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(7 Nov., 1888 - 21 Nov., 1970)
Indian Physicist

CV Raman

Sir Chandrashekhara Venkat Raman carried out ground breaking work in the field of light scattering,

which earned him 1930 Nobel Prize for Physics.  Raman matriculated at an age of 11. At 13, he won

a scholarship and joined the Presidency College, in Madras. At 15, he passed his B.A. exam and got

gold medals for Physics and for English. He passed his M.A. examination in 1907, at the age of 19.

Being so young, it would surprise even his teachers to believe that this inconspicuous child could be

a college student at all. He discovered that when light traverses a transparent material, some of the

deflected light changes in wavelength. This phenomenon was known as the Raman Scattering,

results from Raman Effect. In 1954 he was honoured with Bharat Ratna.

One day in 1903, Professor Eliot of Presidency College, Madras,
saw a little boy in his B.A. Class. Thinking that he might have strayed
into the room, the Professor asked, 
"Are you a student of the B.A. class?"
"Yes Sir," the boy answered.
"Your name?"
"C.V. Raman."

This little incident made the fourteen-year-old boy well known in the 
college. 



Time : 3  hrs.                                                                                                     Max. Marks : 70

No. of Periods Marks

Unit-I Electrostatics 22

Chapter-1 : Electric Charges and Fields

Chapter-2 : Electrostatic Potential and Capacitance 15

Unit-II Current Electricity 20

Chapter-3 : Current Electricity

Unit-III Magnetic Effects of Current and Magnetism 22

Chapter-4 : Moving Charges and Magnetism

Chapter-5 : Magnetism and Matter
16

Unit-IV Electromagnetic Induction and Alternating Currents 20

Chapter-6 : Electromagnetic Induction

Chapter-7 : Alternating Current

Unit-V Electromagnetic waves 04

Chapter-8 : Electromagnetic waves

Unit-VI Optics 25 17

Chapter-9 : Ray Optics and Optical Instruments

Chapter-10 : Wave Optics

Unit-VII Dual Nature of Radiation and Matter 08

Chapter-11 : Dual Nature of Radiation and Matter

Unit-VIII Atoms and Nuclei 14 10

Chapter-12 : Atoms

Chapter-13 : Nuclei

Unit-IX Electronic Devices 15

Chapter-14 : Semiconductor Electronics : Materials,

Devices and Simple Circuits 12

Unit-X Communication Systems 10

Chapter-15 : Communication Systems

 Total 160 70

Latest Syllabus for Academic Year 2017-18
Physics (Code no. 042)

Class XII

UNIT I : ELECTROSTATICS         (22 Periods) 

Chapter–1 : Electric Charges and Fields 
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 field lines, electric dipole, electric field due to a dipole, torque on a dipole in uniform electric 
fleld. 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).

Chapter–2 : Electrostatic Potential and Capacitance 
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 
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dipole in an electrostatic field. Conductors and insulators, free charges and bound charges inside a 
conductor. Dielectrics and electric polarisation, 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 

Chapter–3 : Current Electricity 

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 non-linear), 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

Chapter–4 : Moving Charges and Magnetism 

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 (only qualitative treatment), 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. 

Chapter–5 : Magnetism and Matter 

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 

Chapter–6 : Electromagnetic Induction 

Electromagnetic induction; Faraday's laws, induced EMF and current; Lenz's Law, Eddy currents. Self and 
mutual induction. 

Chapter–7 : Alternating Current 

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, power factor, 
wattless current. AC generator and transformer. 

UNIT V : ELECTROMAGNETIC WAVES       04 Periods 

Chapter–8 : Electromagnetic Waves 

Basic idea of displacement current, Electromagnetic waves, their characteristics, their Transverse nature 
(qualitative ideas only). Electromagnetic spectrum (radio waves, microwaves, infrared, visible, ultraviolet, 
X-rays, gamma rays) including elementary facts about their uses. 

UNIT VI : OPTICS          25 Periods 

Chapter–9 : Ray Optics and Optical Instruments 

Ray Optics : Reflection of light, spherical mirrors, mirror formula, refraction of light, total internal reflection 
and its applications, optical fibres, refraction at spherical surfaces, lenses, thin lens formula, lensmaker's 
formula, magnification, power of a lens, combination of thin lenses in contact, refraction and dispersion of 
light through a prism. Scattering of light - blue colour of sky and reddish apprearance of the sun at sunrise 
and sunset. Optical instruments: Microscopes and astronomical telescopes (reflecting and refracting) and 
their magnifying powers. 
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Chapter–10 : Wave Optics 

Wave optics : Wave front and Huygen's principle, reflection and refraction of plane wave at a plane surface 
using wave fronts. Proof of laws of reflection and refraction using Huygen's principle. Interference, Young's 
double slit experiment and expression for fringe width, coherent sources and sustained interference of light, 
diffraction due to a single slit, width of central maximum, resolving power of microscope and astronomical 
telescope, polarisation, plane polarised light, Brewster's law, uses of plane polarised light and Polaroids. 

UNIT VII : DUAL NATURE OF RADIATION AND MATTER    08 Periods 

Chapter–11 : Dual Nature of Radiation and Matter 

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 

Chapter–12 : Atoms 

Alpha-particle scattering experiment; Rutherford's model of atom; Bohr model, energy levels, hydrogen 
spectrum. 

Chapter–13 : Nuclei 

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 

Chapter–14 : Semiconductor Electronics: Materials, Devices and Simple Circuits 

Energy bands in conductors, semiconductors and insulators (qualitative ideas only) Semiconductor diode - 
I - V characteristics in forward and reverse bias, diode as a rectifier; Special purpose p-n 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 and 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

Chapter–15 : Communication Systems 

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. 

qq
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PHYSICS (Code no. 042)
CLASS - XII

QUESTION PAPER DESIGN (2017-18)
Time : 3 Hours Max. Marks : 70

S. 
No.

Typology
of

Questions

Very Short
Answer
(VSA)

(1 mark)

Short 
Answer-I

(SA-1)
(2 marks)

Short
Answer-II

(SA-II)
(3 marks)

Value 
based

question
(4 marks)

Long
Answer

(LA)
(5 marks)

Total
Marks

%
Weight-

age

1. Remembering : (Knowledge 
based Simple recall questions, 
to know specific facts, terms 
concepts, principles, or
theories, identify define, or
recite. informati on)

2 1 1 – – 7 10%

2. Understanding (Comprehe- 
nsion : To be familiar with 
meaning and to understand 
conceptually, interpret, 
compare, contrast, explain, 
paraphrase information)

– 2 4 – 1 21 30%

3. Application : (Use abstract 
information in concrete 
situation, to apply 
knowledge to new 
situations, use given content 
to interpret a situation, 
provide an example, or solve 
a problem)

– 2 4 – 1 21 30%

4. High Order Thinking Skills 
(Analysis & Synthesis : 
Classify, compare, contrast,
or differentiate between 

 organize and/or integrate
 unique pieces of information 
from a variety of sources) 

2 – 1 – 1 10 14%

5. Evaluation: (Appraise, judge, 
 and/or justify the value or 

worth of a decision or outcome, 
 or to predict outcomes based 
 on values)

1 – 2 1 – 11 16%

Total 5×1 = 5 5×2 = 10 12×3 = 36 1×4 = 4 3×5 = 15 70 (26) 100%

QUESTION WISE BREAK UP

Type of Question Mark per Question Total No. of Questions Total Marks

VSA 1 5 05

SA-I 2 5 10

SA-II 3 12 36

VBQ 4 1 04

LA 5 3 15

Total 26 70

 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. 

different pieces of information,
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SOLVED
PAPER

C.B.S.E.
2017

Class–XII
Delhi & Outside Delhi

PHYSICS
(Theory)

Time : 3 Hours Max. Marks : 70

General Instructions :
 (i) All questions are compulsory. There are 26 questions in all.
 (ii) This question paper has five sections : Section A, Section B, Section C, Section D, and Section E.
 (iii) Section A contains five questions of one mark each, Section B contains five questions of two marks each, Section C 

contains twelve questions of three marks each, Section D contains one value based question of four marks and Section E 
contains three questions of five marks each.

 (iv) There is no overall choice. However, an internal choice has been provided in one question of two marks, one question 
of three marks and all the three questions of five marks weightage. You have to attempt only one of the choices in such 
questions.

 (v) You may use the following values of physical constants wherever necessary :
   c = 3 × 108 m/s
   h = 6.63 × 10–34 Js
   e = 1.6 × 10–19 C
   µ0 = 4π × 10–7 T m A–1

   ε0 = 8.854 × 10–12 C2 N–1 m–2

   

1
4 0πε  

= 9 × 109 N m2 C–2

   Mass of electron = 9.1 × 10–31 kg
   Mass of neutron = 1.675 × 10–27 kg
   Mass of proton = 1.673 × 10–27 kg
   Avogadro's number = 6.023 × 1023 per gram mole
   Boltzmann constant = 1.38 × 10–23 JK–1

Delhi Set I Code No. 55/1/1

SECTION - A 
 1. Does the charge given to a metallic sphere depend on whether it is hollow or solid ? Give reason for your 

answer. 1
 2. A long straight current carrying wire passes normally through the centre of circular loop. If the current through 

the wire increases, will there be an induced emf in the loop ? Justify. 1
 3. At a place, the horizontal component of earth's magnetic field is B and angle of dip is 60°. What is the value of 

horizontal component of the earth's magnetic field at equator ? 1
 4. Name the junction diode whose I-V characteristics are drawn below : 1

I

V
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 5. How is the speed of em-waves in vacuum determined by the electric and magnetic fields ? 1

SECTION - B 
 6. How does Ampere-Maxwell law explain the flow of current through a capacitor when it is being charged by a 

battery ? Write the expression for the displacement current in terms of the rate of change of electric flux. 2
 7. Define the distance of closest approach. An a-particle of kinetic energy 'K' is bombarded on a thin gold foil. The 

distance of the closest approach is 'r'. What will be the distance of closest approach for an a-particle of double the 
kinetic energy ?  2

OR
  Write two important limitations of Rutherford nuclear model of the atom. 2
 8. Find out the wavelength of the electron orbiting in the ground state of hydrogen atom. 2
 9. Define the magnifying power of a compound microscope when the final image is formed at infinity. Why must 

both the objective and the eyepiece of a compound microscope has short focal lengths ? Explain. 2
 10. Which basic mode of communication is used in satellite communication ? What type of wave propagation is used 

in this mode ? Write, giving reason, the frequency range used in this mode of propagation.

SECTION - C 
 11. (i) Find the value of the phase difference between the current and the voltage in the series LCR circuit shown 

below. Which one leads in phase : current or voltage ?
  (ii) Without making any other change, find the value of the additional capacitor C1, to be connected in parallel 

with the capacitor C, in order to make the power factor of the circuit unity. 3

L = 100 mH

C = 2 µF
R = 400 �

V = V sin(1000 t + )0 �

 12. Write the two processes that take place in the formation of a p-n junction. Explain with the help of a diagram, the 
formation of depletion region and barrier potential in a p-n junction. 3

 13. (i) Obtain the expression for the cyclotron frequency.

  (ii) A deuteron and a proton are accelerated by the cyclotron. Can both be accelerated with the same oscillator 
frequency ? Give reason to justify your answer. 3

 14. (i) How does one explain the emission of electrons from a photosensitive surface with the help of Einstein's 
photoelectric equation ?

  (ii) The work function of the following metals is given : Na = 2.75 eV, K = 2.3 eV, Mo = 4.17 eV and Ni = 5.15 eV. 
Which of these metals will not cause photoelectric emission for radiation of wavelength 3300 Å from a laser 
source placed 1 m away from these metals ? What happens if the laser source is brought nearer and placed 50 
cm away ?  3

 15. A resistance of R draws current from a potentiometer. The potentiometer wire, AB, has a total resistance of R0. A 
voltage V is supplied to the potentiometer. Derive an expression for the voltage across R when the sliding contact 
is in the middle of potentiometer wire. 3

A B

R

R
0

V

 16. Define the term 'amplitude modulation'. Explain any two factors which justify the need for modulating a low 
frequency base-band signal. 3
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 17. (i) Find equivalent capacitance between A and B in the combination given below. Each capacitor is of 2 μF 

capacitance.

C1 C2 C3 C4 C5

A B
P R S T

  (ii) If a dc source of 7 V is connected across AB, how much charge is drawn from the source and what is energy 
stored in the network ?  3

 18. (i) Derive the expression for electric field at a point on the equatorial line of an electric dipole.
  (ii) Depict the orientation of the dipole in (i) stable, (ii) unstable equilibrium in a uniform electric field. 3
 19. (i) A radioactive nucleus 'A' undergoes a series of decays as given below :

A A1 A2 A3 A4
� � � �

   The mass number and atomic number of A2 are 176 and 71 respectively.
   Determine the mass and atomic numbers of A4 and A.
  (ii) Write the basic nuclear processes underlying b+ and b– decays. 3
 20. (i) A ray of light incident on face AB of an equilateral glass prism, shows minimum deviation of 30°. Calculate 

the speed of light through the prism.
A

B C

  (ii) Find the angle of incidence at face AB so that the emergent ray grazes along the face AC.  3
 21. For a CE-transistor amplifier, the audio signal voltage across the collector resistance of 2 kΩ is 2V. Given the 

current amplification factor of the transistor is 100, find the input signal voltage and base current, if the base 
resistance is 1 kΩ.

 22. Describe the working principle of a moving coil galvanometer. Why is it necessary to use (i) a radial magnetic field 
and (ii) a cylindrical soft iron core in a galvanometer ?

  Write the expression for current sensitivity of the galvanometer.
  Can a galvanometer as such be used for measuring the current ? Explain. 3

OR
  (a) Define the term 'self-inductance' and write its S.I. unit.
  (b) Obtain the expression for the mutual inductance of two long co-axial solenoids S1 and S2 wound one over the 

other, each of length L and radii r1 and r2 and n1 and n2 number of turns per unit length, when a current I is 
set up in the outer solenoid S2.   3

SECTION - D 
 23. Mrs. Rashmi Singh broke her reading glasses. When she went to the shopkeeper to order new spects, he suggested 

that she should get spectacles with plastic lenses instead of glass lenses. On getting the new spectacles, she found 
that the new ones were thicker that the earlier ones. She asked this question to the shopkeeper but he could not 
offer satisfactory explanation for this. At home, Mrs. Singh raised the same question to her daughter Anuja who 
explained why plastic lenses were thicker.

  (a) Write two qualities displayed each by Anuja and her mother.
  (b) How do you explain this fact using lens maker's formula ? 4

SECTION - E 
 24. (a) Draw a labelled diagram of AC generator. Derive the expression for the instantaneous value of the emf 

induced in the coil.
  (b) A circular coil of cross-sectional area 200 cm2 and 20 turns is rotated about the vertical diameter with angular 

speed of 50 rad s–1 in a uniform magnetic field of magnitude 3.0 × 10–2 T. Calculate the maximum value of the 
current in the coil.
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OR
  (a) Draw a labelled diagram of a step-up transformer. Obtain the ratio of secondary to primary voltage in terms 

of number of turns and currents in the two coils.
  (b) A power transmission line feeds input power at 2200 V to a step-down transformer with its primary windings 

having 3000 turns. Find the number of turns in the secondary to get the power output at 220 V.  5
 25. (a) Distinguish between unpolarized light and linearly polarized light. How does one get linearly polarised light 

with the help of a polaroid ?
  (b) A narrow beam of unpolarised light of intensity I0 is incident on a polaroid P1. The light transmitted by it is 

then incident on a second polaroid P2 with its pass axis making angle of 60° relative to the pass axis of P1. Find 
the intensity of the light transmitted by P2.

OR
  (a) Explain two features to distinguish between the interference pattern in Young's double slit experiment with 

the diffraction pattern obtained due to a single slit.
  (b) A monochromatic light of wavelength 500 nm is incident normally on a single slit of width 0.2 mm to produce 

a diffraction pattern. Find the angular width of the central maximum obtained on the screen.
   Estimate the number of fringes obtained in Young's double slit experiment with angular fringe width 0.5, 

which can be accommodated within the region of total angular spread of the central maximum due to single 
slit.   5

 26. (i) Derive an expression for drift velocity of electrons in a conductor. Hence deduce Ohm's law.
  (ii) A wire whose cross-sectional area is increasing linearly from its one end to the other, is connected across a 

battery of V volts. Which of the following quantities remain constant in the wire ?
   (a) drift speed  (b) current density
   (c) electric current  (d) electric field
   Justify your answer.

OR
  (i) State the two Kirchhoff's laws. Explain briefly how these rules are justified.
  (ii) The current is drawn from a cell of emf E and internal resistance r connected to the network of resistors each 

of resistance r as shown in the figure. Obtain the expression of (i) the current drawn from the cell and (ii) the 
power consumed in the network.  5

A B

E, r

C

Delhi Set II Code No. 55/1/2

SECTION - B 
 6. Find the wavelength of the electron orbiting in the first excited state in hydrogen atom. 2
 7. Distinguish between a transducer and a repeater. 2
 10. Why should the objective of a telescope have large focal length and large aperture ? Justify your answer.  2

SECTION - C 
 12. In the study of a photoelectric effect the graph between the stopping potential V and frequency n of the incident 

radiation on two different metals P and Q is shown below :  3

4 6

4

2

–2

P QV

(Volt)

v (× 10 ) Hz
14
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