


Dr. H. P. Sharma

&

Yash Srivastava

By

Upkar Prakashan, AGRA-2



www.upkar.in

© Publishers

Publishers

UPKAR PRAKASHAN
(An ISO 9001 : 2000 Company)

2/11A, Swadeshi Bima Nagar, AGRA–282 002
Phone : 2530966, 2531101, 3208693/94
Fax : (0562) 4031570
E-mail : publisher@upkar.in

Website : www.upkar.in

Branch Office

4840/24, Govind Lane, Ansari Road,
Daryaganj, New Delhi–110 002

Phone : 23251844/66

● The publishers have taken all possible precautions in publishing this book, yet if any mistake has

crept in, the publishers shall not be responsible for the same.

● This book or any part thereof may not be reproduced in any form by Photographic, Mechanical, or

any other method, for any use, without written permission from the Publishers.

● Only the courts at Agra shall have the jurisdiction for any legal dispute.

ISBN : 978-81-7482-892-7

Price : Rs. 275·00

(Rs. Two Hundred Seventy Five Only)

Code No. 1595

Printed at : UPKAR PRAKASHAN (Printing Unit) Bye-pass, AGRA



CONTENTS

● Previous Year's Solved Paper

Unit 1 : Physics and Measurement……………………………………………………………..…… 3–12

Unit 2 : Kinematics……………………………………………………………….………………… 13–20

Unit 3 : Vector Analysis and Projectile Motion……………………………………..……………… 21–31

Unit 4 : Laws of Motion………………………………………………………………………..…… 32–42

Unit 5 : Work, Power and Energy……………………………………..…………………………… 43–59

Unit 6 : Rotational Motion and Moment of Inertia……………………………………….………… 60–79

Unit 7 : Gravitation and Satellites………………………………………………………………….. 80–98

Unit 8 : Elasticity…………………………………………………………………………………… 99–105

Unit 9 : Surface Tension, Viscosity and Flow of Fluids………………………….………………… 106–116

Unit 10 : Heat, Thermodynamics and Kinetics Theory of Gases…………………..………...……… 117–152

Unit 11 : Transference of Heat……………………………….……………………………………… 153–168

Unit 12 : Oscillations..………………………..……………………………………………………… 169–185

Unit 13 : Wave Motion………………………………………………….…………………………… 186–208

Unit 14 : Electrostatics…………………………………………………………………..…………… 209–240

Unit 15 : Current Electricity…………………………….…………………………………………… 241–265

Unit 16 : Magnetic Effect of Current………………………………………….……...……………… 266–294

Unit 17 : Magnetostatics………………………………………………………………...…………… 295–315

Unit 18 : Thermal and Chemical Effects of Current..…………………………...…………………… 316–327

Unit 19 : Electromagnetic Induction and Alternating Currents……………………….…...………… 328–360

Unit 20 : Electromagnetic Waves………………………………………………………….………… 361–367

Unit 21 : Ray Optics……………………………………………..…………………………...……… 368–405

Unit 22 : Wave Optics…………………………………………………………………..…………… 406–417

Unit 23 : Electron and Photons…………………………………………………………….………… 418–431

Unit 24 : Dual Nature of Matter and Radiation……………………………………………..…..…… 432–435

Unit 25 : Atoms, Molecules and Nuclei…………………………………...………………………… 436–455

Unit 26 : Solids and Semiconductors Devices : Crystal Structure…………………………………… 456–484

Unit 27 : Communication Systems………………………………………………..…….…………… 485–489

Experimental Skills……………………………………..…………………………………..…..…………… 490–496



SYLLABUS

      The syllabus contains two Sections-A and B. Section-A pertains to the Theory
Part having 80% weightage, while Section-B contains Practical Component
(Experimental Skills) having 20% weightage.

SECTION : A

UNIT-1

PHYSICS AND MEASUREMENT

Physics, technology and society, SI units,
Fundamental and derived units. Least count, accuracy and
precision of measuring instruments, Errors in
measurement, Significant figures. Dimensions of physical
quantities, dimensional analysis and its applications.

UNIT-2

KINEMATICS

Frame of reference. Motion in a straight line :
Position-time graph, speed and velocity. Uniform and
non-uniform motion, average speed and instantaneous
velocity uniformly accelerated motion, velocity-time,
position-time graphs, relations for uniformly accelerated
motion. Scalars and Vectors, Vector addition and
Subtraction, Zero Vector, Scalar and Vector products,
Unit Vector, Resolution of a Vector. Relative Velocity,
Motion in a plane, Projectile Motion, Uniform Circular
Motion.

UNIT-3

LAWS OF MOTION

Force and inertia, newton’s first Law of motion;
Momentum, Newton’s second law of motion; Impulse;
Newton’s third law of motion. Law of conservation of
linear momentum and its applications, Equilibrium of
concurrent forces.

Static and Kinetic friction, laws of friction, rolling
friction.

Dynamics of uniform circular motion : Centripetal
force and its applications.

UNIT-4

WORK, ENERGY AND POWER

Work done by a constant force and a variable force;
kinetic and potential energies, work energy theorem,
power. Potential energy of a spring, conservation of
mechanical energy, conservative and non-conservative
forces; Elastic and inelastic collisions in one and two
dimensions.

UNIT-5

ROTATIONAL MOTION

Centre of mass of a two-particle system, Centre of
mass of a rigid body; Basic concepts of rotational motion;
moment of a force, torque, angular momentum,
conservation of angular momentum and its applications;
moment of inertia, radius of gyration. Values of moments
of inertia for simple geometrical objects, parallel and
perpendicular axes theorems and their applications. Rigid
body rotation, equations of rotational motion.

UNIT-6

GRAVITATION

The universal law of gravitation. Acceleration due to
gravity and its variation with altitude and depth. Kepler’s
laws of planetary motion. Gravitational potential energy;
gravitational potential. Escape velocity. Orbital velocity
of a satellite. Geo-stationary satellites.

UNIT-7

PROPERTIES OF SOLIDS AND LIQUIDS

Elastic behaviour, Stress-strain relationship, Hooke’s
law, Young’s modulus, bulk modulus, modulus of
rigidity. Pressure due to a fluid column; Pascal’s law and
its applications. Viscosity, Stokes’ law, terminal velocity,
streamline and turbulent flow, Reynolds number.
Bernoulli’s principle and its applications. Surface energy
and surface tension, angle of contact, application of
surface tension-drops, bubbles and capillary rise. Heat,
temperature, thermal expansion; specific heat capacity,
calorimetry; change of state, latent heat. Heat transfer—
conduction, convection and radiation, Newton’s law of
cooling.

UNIT-8

THERMODYNAMICS

Thermal equilibrium, zeroth law of thermodynamics,
concept of temperature. Heat, work and internal energy.
First law of thermodynamics. Second law of
thermodynamics: reversible and irreversible processes.
Carnot engine and its efficiency.
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UNIT-9

KINETIC THEORY OF GASES

Equation of state of a perfect gas, work done on
compressing a gas. Kinetic theory of gases—
assumptions, concept of pressure. Kinetic energy and
temperature : rms speed of gas molecules; Degrees of
freedom, Law of equipartition of energy, applications to
specific heat capacities of gases; Mean free path,
Avogadro’s number.

UNIT-10

OSCILLATIONS AND WAVES

Periodic motion—period, frequency, displacement as
a function of time. Periodic functions. Simple harmonic
motion (S.H.M.) and its equation; phase; oscillations of a
spring—restoring force and force constant; energy in
S.H.M.—kinetic and potential energies; Simple
pendulum - derivation of expression for its time-period;
Free, forced and damped oscillations, resonance.

Wave motion. Longitudinal and transverse waves,
speed of a wave. Displacement relation for a progressive
wave. Principle of superposition of waves, reflection of
waves, Standing waves in strings and organ pipes,
fundamental mode and harmonics, Beats, Doppler effect
in sound

UNIT-11

ELECTROSTATICS

Electric charges : Conservation of charge, Coulomb’s
law—forces 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 a uniform electric field.

Electric flux, Gauss’s law and its applications to find
field due to infinitely long uniformly charged straight
wire, uniformly charged infinite plane sheet and
uniformly charged thin spherical shell. Electric potential
and its calculation for a point charge, electric dipole and
system of charges; Equipotential surfaces, Electrical
potential energy of a system of two point charges in an
electrostatic field.

Conductors and insulators, Dielectrics and electric
polarization, capacitor, 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-12

CURRENT ELECTRICITY

Electric current, Drift velocity, Ohm’s law, Electrical
resistance, Resistances of different materials, V-I
characteristics of ohmic and nonohmic conductors,
Electrical energy and power, Electrical resistivity, Colour
code for resistors; Series and parallel combinations of
resistors; Temperature dependence of resistance.

Electric cell and its internal resistance, potential
difference and emf of a cell, combination of cells in series

and in parallel. Kirchhoff’s laws and their applications.
Wheatstone bridge, Meter bridge. Potentiometer—
principle and its applications.

UNIT-13

MAGNETIC EFFECTS OF CURRENT AND
MAGNETISM

Biot-Savart law and its application to current
carrying circular loop. Ampere’s law and its applications
to infinitely long current carrying straight wire and
solenoid. 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. Bar magnet as an equivalent solenoid,
magnetic field lines; Earth’s magnetic field and magnetic
elements. Para-, dia- and ferro-magnetic substances.

Magnetic susceptibility and permeability, Hysteresis,
Electromagnets and permanent magnets.

UNIT-14

ELECTROMAGNETIC INDUCTION AND
ALTERNATING CURRENTS

Electromagnetic induction; Faraday’s law, induced
emf and current; Lenz’s law, Eddy currents. Self and
mutual inductance. Alternating currents, peak and rms
value of alternating current/voltage; reactance and
impedance; LCR series circuit, resonance; Quality factor,
power in AC circuits, wattless current. AC generator and
transformer.

UNIT-15

ELECTROMAGNETIC WAVES

Electromagnetic waves and their characteristics.
Transverse nature of electromagnetic waves.
Electromagnetic spectrum (radiowaves, microwaves,
infrared, visible, ultraviolet, X-rays, gamma rays).
Applications of e.m. waves.

UNIT-16

OPTICS

Reflection and refraction of light at plane and
spherical surfaces, mirror formula,         Total internal
reflection and its applications, Deviation and Dispersion
of light by a prism, Lens formula, Magnification, Power
of a Lens, Combination of thin lenses in contact,
Microscope and Astronomical Telescope (reflecting and
refracting) and their magnifying powers.

Wave optics : wavefront and Huygens’ principle,
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
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microscopes and astronomical telescopes, Polarisation,
plane polarized light; Brewster’s law, uses of plane
polarized light and Polaroids.

UNIT-17

DUAL NATURE OF MATTER AND RADIATION

Dual nature of radiation. Photoelectric effect, Hertz
and Lenard’s observations; Einstein’s photoelectric
equation; particle nature of light. Matter waves—wave
nature of particle, de Broglie relation. Davisson-Germer
experiment.

UNIT-18

ATOMS AND NUCLEI

Alpha-particle scattering experiment; Rutherford’s
model of atom; Bohr model, energy levels, hydrogen
spectrum. Composition and size of nucleus, atomic
masses, isotopes, isobars; isotones. 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 and fusion.

UNIT-19

ELECTRONIC DEVICES

Semiconductors;   semiconductor   diode   :   I-V
characteristics in forward and reverse bias; diode as a
rectifier; I-V characteristics of LED, photodiode, solar
cell and Zener diode; Zener diode as a voltage regulator.
Junction transistor, transistor action, characteristics of a
transistor; transistor as an amplifier (common emitter
configuration) and oscillator. Logic gates (OR, AND,
NOT, NAND and NOR). Transistor as a switch.

UNIT-20

COMMUNICATION SYSTEMS

Propagation of electromagnetic waves in the
atmosphere; Sky and space wave propagation, Need for
modulation, Amplitude and frequency modulation,
Bandwidth of signals, Bandwidth of transmission
medium, Basic elements of a communication system
(Block diagram only).

SECTION : B

UNIT-21

EXPERIMENTAL SKILLS

Familiarity with the basic approach and observations
of the experiments and activities :

1. Vernier callipers—its use to measure internal and
external diameter and depth of a vessel.

2. Screw gauge—its use to determine thickness/
diameter of thin sheet/wire.

3. Simple pendulum-dissipation of energy by plotting a
graph between square of amplitude and time.

4. Meter Scale-mass of a given object by principle of
moments.

5. Young’s modulus of elasticity of the material of a
metallic wire.

6. Surface tension of water by capillary rise and effect
of detergents.

7. Coefficient of viscosity of a given viscous liquid by
measuring terminal velocity of a given spherical
body.

8. Plotting a cooling curve for the relationship between
the temperature of a hot body and time.

9. Speed of sound in air at room temperature using a
resonance tube.

10. Specific heat capacity of a given (i) solid and
(ii) liquid by method of mixtures.

11. Resistivity of the material of a given wire using
meter bridge.

12. Resistance of a given wire using Ohm’s law.

13. Potentiometer –

(i) Comparison of emf of two primary cells.

(ii) Determination of internal resistance of a cell.

14. Resistance and figure of merit of a galvanometer by
half deflection method.

15. Focal length of :

(i) Convex mirror

(ii) Concave mirror, and

(iii) Convex lens

using parallax method.

16. Plot of angle of deviation  vs angle of incidence for a
triangular prism.

17. Refractive index of a glass slab using a travelling
microscope.

18. Characteristic curves of a p-n junction diode in
forward and reverse bias.

19. Characteristic curves of a Zener diode and finding
reverse break down voltage.

20. Characteristic curves of a transistor and finding
current gain and voltage gain.

21. Identification of Diode, LED, Transistor, IC,
Resistor, Capacitor from mixed collection of such
items.

22. Using multimeter to :

(i) Identify base of a transistor

(ii) Distinguish between n-p-n and p -n -p type
transistor

(iii) See the unidirectional flow of current in case of
a diode and an LED.

(iv) Check the correctness or otherwise of a given
electronic component (diode, transistor or IC).
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1. A rectangular loop has a

sliding connector PQ of

length l and resistance RΩ
and it is moving with a

speed v  as shown. The

set-up is placed in a

uniform magnetic field

going into the plane of the
paper. The three currents I1, I2 and I are—

(A) I1 = – I2 = 
Blv

R
 ,  I  =  

2Blv

R

(B) I1 = I2 = 
Blv

3R
 ,  I  =  

2Blv

3R

(C) I1  =  I2  =  I  =  
Blv

R

(D) I1  =  I2  =  
Blv

6R
 ,  I  =  

Blv

3R

2. Let C be the capacitance of a capacitor discharging
through a resistor R. Suppose t1 is the time taken for

the energy stored in the capacitor to reduce to half its
initial value and t2 is the time taken for the charge to

reduce to one-fourth its initial value. Then the ratio
t1/t2 will be—

(A) 1 (B)
1

2

(C)
1

4
(D) 2·8

Directions—(Q. 3–4) Contain Statement-1 and
Statement-2. Of the four choices given after the state-
ments, choose the one that best describes the two state-
ments.

3. Statement-1 : Two particles moving in the same

direction do not lose all their energy in a completely

inelastic collision.

Statement-2 : Principle of conservation of momen-

tum holds true for all kinds of collisions.

(A) Statement-1 is true, Statement-2 is true; State-
ment-2 is the correct explanation of Statement-1

(B) Statement-1 is true, Statement-2 is true; State-
ment-2 is not the correct explanation of State-
ment-1

(C) Statement-1 is false, Statement-2 is true

(D) Statement-1 is true, Statement-2 is false

4. Statement-1 : When ultraviolet light is incident on a
photocell, its stopping potential is V0 and the maxi-

mum kinetic energy of the photoelectrons is Kmax.

When the ultraviolet light is replaced by X-rays, both
V0 and Kmax increase.

Statement-2 : Photoelectrons are emitted with speeds
ranging from zero to a maximum value because of
the range of frequencies present in the incident light.

(A) Statement-1 is true, Statement-2 is true; State-
ment-2 is the correct explanation of Statement-1

(B) Statement-1 is true, Statement-2 is true; State-
ment-2 is not the correct explanation of State-
ment-1

(C) Statement-1 is false, Statement-2 is true

(D) Statement-1 is true, Statement-2 is false

5. A ball is made of a material of density p where poil <

p < pwater with poil and pwater representing the densi-

ties of oil and water, respectively. The oil and water
are immiscible. If the above ball is in equilibrium in
a mixture of this oil and water, which of the follow-
ing pictures represents its equilibrium position ?

(A)
water

oil

(B)

water

oil

(C)
water

oil

(D)

water

oil

6. A particle is moving with velocity 
→
v  = K (y

^
i  + x

^
j ),

where K is a constant. The general equation for its
path is—

(A) y = x2 + constant (B) y2 = x + constant

(C) xy = constant (D) y2 = x2 + constant

7. Two long parallel wires are at a distance 2d apart.
They carry steady equal currents flowing out of the
plane of the paper as shown. The variation of the
magnetic field B along the line XX′ is given by—

d d

X′X(A)

B

d d

X′X(B)

B
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