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PREFACE TO THE SEVENTH EDITION

The general response to the sixth 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 haveused itand in particular to those ofthem 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. A notable
feature of this edition is the inclusion of Value Based Questions. These questions will not only create
general awareness among the students but will also help them to understand the theoretical and
practical aspects of physics. It is hoped that these features will make the book more useful to the
students.

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

Errors mighthave creptin 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

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 do 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 authors 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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CBSE SYLLABUS
CLASS Xl

UnitI: Electrostatics (Periods 25)

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 lines, electric field due to a point charge; electric
dipole, electric field due to a dipole at axial and equitorial position; 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 pointcharge, 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 polarisation, capacitors and capacitance, combination of capacitors in series
and in parallel, capacitance of a parallel plate capacitor with dielectric medium between
the plates, energy stored in a capacitor. Van de Graaff generator.

Unit [I: Current Electricity (Periods 22)

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 energyand power, electrical resistivityand conductivity.
Carbon resistors, colour code for carbon resistors; series and parallel combinations of
resistors; effect of temperature on resistance.

emf and potential difference of a cell, internal resistance 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 [II: Magnetic Effects of Current and Magnetism (Periods 25)

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 between two parallel current-carrying conductors-definition of ampere.
Forceon a current-carrying conductor in auniform magnetic field. Torque experienced by
acurrent loop in uniform magnetic field; moving coil galvanometer-its current sensitivity
and conversion to ammeter and voltmeter.

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

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 magnetas an equivalent solenoid, magnetic field
lines; Earth’s magnetic field and magnetic elements.
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Para-, dia- and ferro - magnetic substances, with examples. Electromagnets and factors
affecting their strengths. Permanent magnets.

Unit IV: Electromagnetic Induction and Alternating Currents (Periods 20)

Electromagnetic induction; Faraday’s law, induced emf and current; Lenz’s Law, Eddy
currents. Self and mutual inductance, displacement 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, wattless current.

AC generator and transformer.
Unit V:  Electromagnetic Waves (Periods 4)

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 (Periods 30)

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, rainbow.

Wave optics: wave front and Huygens’ principle, reflection and refraction of plane wave
at a plane surface using wave fronts. Proof of laws of reflection and refraction using
Huygens’ principle. Interference, coherent sources, Young’s double slit experiment and
expression for fringe width. Diffraction due to a single slit, width of central maximum.
Polarisation, plane polarised light; malus law, Brewster’s law, uses of plane polarised light
and Polaroids.

Optical instruments: Microscopes, astronomical telescopes (reflecting and refracting).
Magnifying powers and resolving power of microscopes and astronomical telescopes.

Unit VII : Dual Nature of Matter and Radiation (Periods 8)

Dual nature of radiation. Photoelectric effect, Experimental observation and their
sginificance, Hertzand Lenard’s observations; Einstein’s photoelectric equation-particle
nature of light.

Matter waves-wave nature of particles, de Broglie relation. Davisson-Germer experiment.

Unit VIII: Atoms & Nuclei (Periods 18)
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, nuclear reactor, nuclear fusion.
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Unit IX: Electronic Devices (Periods 18)

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

Unit X: Communication Systems (Periods 10)

Elements ofa communication system (block diagram only); bandwidth ofsignals (speech,
TV and digital data); bandwidth of transmission medium. Propagation of electromagnetic
waves in the atmosphere, sky and space wave propagation. Need for modulation.
Production and detection of an amplitude-modulated wave.
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Optics — Resolving Power of Optical Instruments — Resolving Power of
Microscope — Resolving Power of Telescope — Doppler Effect in Light —
Polarisation of Waves —Polarisation of Light — Representation of Unpolarised
(Ordinary) Light — Changing Ordinary Light into Polarised Light by Polaroid —
Detection of Polarised Light — Law of Malus — Polarisation of Light by
Reflection — Brewster’s Law — Polarisation of Light by Double Refraction —
Polarisation by  Scattering — Uses of Polaroids (or Polarised Light) —
Competion Success Material

NCERT Textbook Exercises 1161 - 1186

UNIT-VII
DUAL NATURE OF RADIATION AND MATTER

DUAL NATURE OF RADIATION AND MATTER 1189 — 1241

Electron Emission — Types of Electron Emission — Photoelectric Effect —
Experimental Study of Photoelectric Effect — Laws of Photoelectric Emission —
Failure of Wave Theory to Explain Photoelectric Effect — Einstein’s Explanation
of Photoelectric Effect — Einstein’s Photoelectric Equation — Various Forms of
Einstein’s Photoelectric Equation — An Important Relation — Important Graphs
for Photoelectric Effect — Particle Nature of Light — Photon Theory —
Photoelectric Cell — Applications of Photoelectric Cell — Dual Nature of Matter
— de-Broglie’s Hypothesis — Matter Waves are not Electromagnetic Waves —
de-Broglie Wavelength of an Electron — Experimental Demonstration of Wave
Nature of Electron — Probability Interpretation to Matter Waves — Macroscopic

and  Microscopic Bodies and de-Broglie Waves — Competition Success
Material
NCERT Textbook Exercises 1242 — 1256
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