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PREFACE TO THE SEVENTH EDITION

The general response to the fifth edition of the book was very encouraging. The authors feel that
their work has been amply rewarded and wish to express their deep sense of gratitude to the large
number of readers who have used it and in particular to those of them who have sent helpful suggestions
from time to time for the improvement of the book.

In the present edition, authors have made sincere efforts to make the book up-to-date. There are
many notable  features of this edition including Answers to very short answer questions, Answers
to short answer questions and solution of NCERT  Textbook exercises. Keeping in view the
growing demands of fast developing science and technology, a large number of practical problems
have been added to make the book practically oriented. It is hoped that these features will make the
book more useful to the students.

We are thankful to the Management Team and the Editorial Department of  S. Chand &
Company Pvt. Ltd., New Delhi for all help and support in the publication of this book.

Errors might have crept in despite utmost care to avoid them and authors shall be grateful if these
are pointed out alongwith other suggestions for the improvement of the book.

V.K. MEHTA
ROHIT MEHTA

(v)

Disclaimer : While the authors of this book have made every effort to avoid any mistake or omission and have used their
skill, expertise and knowledge to the best of their capacity to provide accurate and updated information. The authors and
S. Chand does not give any representation or warranty with respect to the accuracy or completeness of the contents of this
publication and are selling this publication on the condition and understanding that they shall not be made liable in any
manner whatsoever. S.Chand and the author expressly disclaim all and any liability/responsibility to any person, whether
a purchaser or reader of this publication or not, in respect of anything and everything forming part of the contents of this
publication. S. Chand shall not be responsible for any errors, omissions or damages arising out of the use of the information
contained in this publication.
Further, the appearance of the personal name, location, place and incidence, if any; in the illustrations used herein is purely
coincidental and work of imagination. Thus the same should in no manner be termed as defamatory to any individual.
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SYLLABUS
Class–XI

(vii)

Unit I: Physical World and Measurement (Periods 10)
Physics - scope and excitement; nature of physical laws; Physics, technology and society.
Need for measurement: Units of measurement; systems of units; SI units, fundamental and derived
units. Length, mass and time measurements; accuracy and precision of measuring instruments; errors
in measurement; significant figures.
Dimensions of physical quantities, dimensional analysis and its applications.

Unit II: Kinematics  (Periods 30)
Frame of reference, Motion in a straight line: Position-time graph, speed and velocity.
Elementary concepts of differentiation and intergration for describing motion.Uniform and nonuniform
motion, average speed and instantaneous velocity. Uniformly accelerated motion, velocitytime and
position-time graphs.
Relations for uniformly accelerated motion (graphical treatment).
Scalar and vector quantities; Position and displacement vectors, general vectors and their notations;
equality of vectors, multiplication of vectors by a real number; addition and subtraction of vectors.
Relative velocity.
Unit vector; Resolution of a vector in a plane - rectangular components. Scalar and Vector product
of vectors.
Motion in a plane. Cases of uniform velocity and uniform acceleration-projectile motion. Uniform
circular motion.

Unit III: Laws of Motion (Periods 16)
Intuitive concept of force. Inertia, Newton’s first law of motion; momentum and 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,
lubrication.
Dynamics of uniform circular motion: Centripetal force, examples of circular motion (vehicle on a
level circular road, vehicle on banked road).

Unit IV: Work, Energy and Power (Periods 16)
Work done by a constant force and a variable force; kinetic energy, work-energy theorem, power.
Notion of potential energy, potential energy of a spring, conservative forces: conservation of
mechanical energy (kinetic and potential energies); non-conservative forces: motion in a vertical
circle; elastic and inelastic collisions in one and two dimensions.

Unit V: Motion of System of Particles and Rigid Body (Periods 18)
Centre of mass of a two-particle system, momentum conservation and centre of mass motion.
Centre of mass of a rigid body; centre of mass of a uniform rod.
Moment of a force, torque, angular momentum, laws of conservation of angular momentum and is
applications.
Equilibrium of rigid bodies, rigid body rotation and equations of rotational motion, comparison of
linear and rotational motions.
Moment of inertia, radius of gyration. Values of moments of inertia, for simple geometrical objects
(no derivation). Statement of parallel and perpendicular axes theorems and their applications.
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(viii)

Unit VI: Gravitation (Periods 14)
Keplar’s laws of planetary motion. The universal law of gravitation.
Acceleration due to gravity and its variation with altitude and depth.
Gravitational potential energy and gravitational potential. Escape velocity. Orbital velocity of a
satellite. Geo-stationary satellites.

Unit VII: Properties of Bulk Matter (Periods 28)
Elastic behaviour, Stress-strain relationship, Hooke’s law, Young’s modulus, bulk modulus, shear
modulus of rigidity, Poisson’s ratio; elastic energy.
Pressure due to a fluid column; Pascal’s law and its applications (hydraulic lift and hydraulic brakes).
Effect of gravity on fluid pressure.
Viscosity, Stokes’ law, terminal velocity, Reynold’s number, streamline and turbulent flow, critical
velocity. Bernoulli’s theorem and its applications.
Surface energy and surface tension, angle of contact, excess of pressure accros a curved surface,
application of surface tension ideas to drops, bubbles and capillary rise.
Heat, temperature, Thermal expansion; thermal expansion of solids, liquids and gases, anomalous
expansion of water; specific heat capacity; Cp, Cv - calorimetry; change of state - latent heat capacity.
Heat transfer-conduction, convection and radiation, thermal conductivity, Newton’s law of cooling,
Qualitative ideas of Blackbody radiation , Wein’s displacement Law, Stefan’s law Green house
effect.

Unit VIII: Thermodynamics (Periods 12)
Thermal equilibrium and definition of temperature (zeroth law of thermodynamics). Heat, work and
internal energy. First law of thermodynamics. Isothermal and adiabatic processes.
Second law of thermodynamics: reversible and irreversible processes. Heat engine and refrigerator.

Unit IX: Behaviour of Perfect Gases and Kinetic Theory of Gases (Periods 8)
Equation of state of a perfect gas, work done in compressing a gas.
Kinetic theory of gases - assumptions, concept of pressure. Kinetic interpretation of temperature;
rms speed of gas molecules; degrees of freedom, law of equipartition of energy (statement only)
and application to specific heat capacities of gases; concept of mean free path, Avogadro’s number.
Unit X: Oscillations and Waves (Periods 28)

Periodic motion - time 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 (qualitative ideas only), resonance.
Wave motion. Transverse and longitudinal waves, speed of wave motion. 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.
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Thermal Radiation — Energy Distribution of Black Body Radiation — Wien’s
Displacement Law — Stefan’s Law — Kirchhoff’s Law — Newton’s Law of
Cooling — Sun — Comparison of Conduction, Convection and Radiation -
Competition Success Material

NCERT Textbook Exercises 999 – 1022
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UNIT IX
THERMODYNAMICS

23. THERMODYNAMICS 1025 – 1082
Thermodynamics — Laws of Thermodynamics at a Glance — Commonly used
Terms in Thermodynamics — P-V Diagram — Types of Thermodynamic Process
—  Work Done During Expansion — Non-Cyclic and Cyclic Processes — Work
Done in a Cyclic Process — Internal Energy of a Gas — First Law of
Thermodynamics — Applications of First Law of Thermodynamics — Isothermal
Process — Work Done During Isothermal Process — Adiabatic Process — Work
Done During Adiabatic Process — Isothermal and Adiabatic Process Compared
— Reversible and Irreversible Processes — Limitations of First Law of
Thermodynamics — Second Law of Thermodynamics — Entropy — Entropy and
Second Law of Thermodynamics - Principle of a Heat Engine — Heat and
Mechanical Work in Engines — The Carnot Cycle — Efficiency of Carnot Engine
— Carnot’s Theorem — Types of Heat Engines — Refrigerator — Competition
Success Material
NCERT Textbook Exercises 1083 – 1085

UNIT X
BEHAVIOUR OF PERFECT GAS AND

KINETIC THEORY

24. BEHAVIOUR OF PERFECT GAS AND KINETIC THEORY 1089 – 1133
Ideal Gas or Perfect Gas — Gas Laws — Boyle’s Law — Charles’ Law — Gay
Lussac’s Law (Pressure Law) — Perfect Gas Equation — Universal Gas Constant
— Kinetic Theory of Gases — Pressure Exerted by a Gas — Expression for
Pressure in Alternate Forms — Average Kinetic Energy of a Gas Molecule —
Kinetic-Theory Interpretation of Temperature — Mean Velocity of Gas Molecules
— Root Mean Square Velocity of Gas Molecules — Most Probable Velocity of
Gas Molecules — Derivation of Gas Laws from Kinetic Theory — Monoatomic,
Diatomic and Polyatomic Gases —  Degrees of Freedom — Law of Equipartition
of Energy — Molar Specific Heats of an Ideal Monoatomic Gas — Calculation
of Cp/Cv for Gases — Relation Between  and Degrees of Freedom — Mean Free
Path — Avogadro’s Number — The Mole — Significance of Avogadro’s Number
— Competition Success Material
NCERT Textbook Exercises 1134 – 1139

UNIT XI
OSCILLATIONS AND WAVES

25. OSCILLATIONS 1143 – 1206
Periodic and Oscillatory Motion — Simple Harmonic Motion (S.H.M.) — Periodic
Functions — Analysis of S.H.M. in terms of Uniform Circular Motion — General
Displacement Equation of S.H.M. — Characteristics of Simple Harmonic Motion
— Graphical Representation of S.H.M. — Total Energy in S.H.M. — Dynamics
of Simple Harmonic Motion — Typical Examples of S.H.M. — Oscillations of
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a Loaded Spring — Springs in Series and Parallel — Simple Pendulum —
Oscillations of a Liquid in a U-Tube — Oscillations of a Floated Cylinder —
Body Dropped in a Tunnel Along Earth Diameter — Undamped and Damped
Oscillations — Free, Forced and Resonant Oscillations — Demonstration of Free,
Forced and Resonant Vibrations — Coupled Oscillations — Competition Success
Material

26. WAVES 1207 – 1298
Types of Waves — Mechanical Waves — Types of Mechanical Waves —
Comparison of Transverse and Longitudinal Waves — Wave Terminology —
Relation between wave Velocity, Frequency and Wavelength — Characteristics of
Wave motion — Speed of Transverse Waves — Speed of Longitudinal Waves —
Sound Waves — Sound Waves in Air — Newton’s Formula for Velocity of Sound
— Laplace’s Correction — Factors Affecting Velocity of Sound in a Gas — Wave
Function — Periodic Wave Function — Harmonic Wave Function — Harmonic
Wave Function is Periodic in x and t — Equation of Simple Harmonic Travelling
Wave — Particle Velocity and Acceleration — Phase and Phase Difference —
Reflection of Waves — Superposition Principle — Behavior of Waves in a Medium
— Stationary Waves or Standing Waves — Types of Stationary Waves — Formation
of Stationary Waves (Graphical Method) — Characteristics of Stationary Waves
— Equation of a Stationary Wave — Standing Waves in a String Fixed at Both
Ends — Standing Waves in Air Columns — Standing Waves in a Pipe Closed at
One End — Standing Waves in an Open Pipe — Closed and Open Pipes Compared
— Beats — Formation of Beats — Mathematical Treatment of Beats — Uses of
the Phenomenon of Beats — Doppler Effect — Calculation of Apparent Frequecy
— Musical Sound and Noise — Characteristics of a Musical Sound — Intensity
and Intensity Level of Sound — Acoustics of Buildings — Sound Waves in a Hall
— Absorbing Power of a Surface — Reverberation — Standard Reverberation
Time — Methods of Reducing Reverberation Time — Factors Affecting acoustics
of Building — Competition Success Material

NCERT Textbook Exercises 1299 – 1320

INDEX 1321 – 1325
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