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Preface 

 

The book “NEET /AIIMS Physics” is intended to serve the students preparing for 

competitive exam at undergraduate level for various medical entrance exams. It  is also 

meant for various other entrance level exams with Physics as one subject.The chapters of 

the book cover the revised and latest syllabi of most of the medical entrance exams. The 

book contains simple, clear and logical presentation of the subject with large number of 

diagrams and illustrations. The basic concepts and derivations are included in a simple and 

easy manner so that students are able to understand it easily. 

Every question mentioned in the book has a well explained solution in very easy language. 

Numerical questions carry a step by step solution along with all basic formulas mentioned, 

this is the unique part of the book. 

Inspite of best efforts of the authors, it is possible that some unintentional errors and 

misprints might have come.Any suggestions from readers for the improvement of the book 

will be highly welcomed by the author. We hope the book will serve all aspirants with 

Physics preparation.  

All the best. 
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Syllabus for NEET / AIIMS 

1. Electrostatics:Electric charges and their conservation. 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 a 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 diploes 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, Van de 

Graaff generator 

2. Current Electricity• Electric current, flow of electric charges in a metallic conductor, drift velocity and mobility, 

and their relation with electric current; Ohm’s law, electrical resistance, V-I characteristics (liner 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 applications to measure potential 

difference, and for comparing emf of two cells; measurement of internal resistance of a cell. 

3. Magnetic Effects of Current 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. 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 a magnetic field; moving coil galvanometer-

its current sensitivity and conversion to ammeter andvoltmeter. • 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. • Electromagnetic and factors affecting their 

strengths. Permanent magnets. 

4. 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; LC oscillations (qualitative treatment only), LCR series circuit, 

resonance; power in AC circuits, wattles current. • AC generator and transformer.  

5. Electromagnetic Waves• 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 

6. Optics•Ray OpticsReflection 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, 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 the sky and reddish appearance of the sun at sunrise and sunset. • Optical 
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instruments: Human eye, image formation and accommodation, correction of eye defects (myopia and hypermetropia) using 

lenses. • Microscopes and astronomical telescopes (reflecting and refracting) and their magnifying powers. • 

7. Wave optics: Wavefront and Huygens’ principle, reflection and refraction of plane wave at a plane surface using wavefronts. 

• Proof of laws of reflection and refraction using Huygens’ principle. • Interference, Young’s double hole 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 microscopes and astronomicaltelescopes. Polarisation, plane polarized light; 

Brewster’s law, uses of plane polarized light and Polaroids.  

8. Dual Nature of Matter and 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).  

9. Atoms and Nuclei• Alpha- particle scattering experiments; 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 decay law. Mass-energy relation, mass defect; binding energy per nucleon and 

its variation with mass number, nuclear fission and fusion. 

10.Electronic Devices• Energy bands in solids (qualitative ideas only), conductors, insulators and 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. 
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NEET  EXAM A PREVIEW 

For any student who wants to pursue their career in MBBS or BDS it  is mandatory to qualify for the NEET (National Eligibilty 

cum Entrance Test)exam. The NEET exam is conducted by the National Testing Agency of India (NTA) the purpose behind 

conducting this exam is, the deserving candidates get their seats in the top medical colleges of the country. The student wishing 

to appear for NEET  needto understand the NEET Exam Pattern .  

 NEET-UG Exam Eligibility Criteria 

• NEET is mandatory for Indian/Overseas candidates for admission to a medical University in India. 

• Age Limit: General- 17 to 25 years (on or before 31st December of the same year) SC/ST/OBC/PWD – 17 to 

30 years 

• All India Quota seats: Foreign nationals and Overseas Citizen of India (OCI), NRIs, Person of Indian Origin 

(PIO) is entitled to the reservation under 15% All India Quota seats. J & K candidates are not eligible for 15% 

All India Quota seats. 

• Qualification: The candidate who is appearing or has appeared in the 12th may apply for NEET. Their 

admission is confirmed only after clearing the 12th exam. 

o -Passed B.Sc. with any two of the Physics, Chemistry, Biology (Botany, Zoology)/Bio-technology 

from an Indian University. 

o -Passed the first year of the University's three years' degree course in PCB 

• Number of Attempts – Candidates can attempt NEET as many times as they wish until they attain the maximum 

age limit. 

NTA NEET Exam Pattern  

 The entire question paper is divided into three major divisions namely physics, chemistry, and biology. There are a total of 

180 multiple-choice questions. The students are given 180 minutes to solve the entire question paper. 45 questions are allotted 

to the physics section and chemistry section individually and 90 questions are kept for the biology section.The students are 

advised to prepare the entire syllabus properly so that they do not require skipping any of the questions appearing in the exam. 

The NEET exam covers the entire NCERT curriculum of both the 11th and the 12th classes. The questions are related to the 

topics of physics, chemistry, and biology of the 11th and 12th classes. The exam is conducted in an offline manner in pen and 

paper mode. The duration of the exam is of 3 hours. 

NEET Marking Scheme  

For every correct answer of the candidate 4 marks will be allotted and for every incorrect answer one mark will be deducted, 

the student should keep in mind that there is clear negative marking in the exam.The aspirants should understand the marking 

scheme before appearing for the NEET exam so that they don’t commit any mistake while attempting the question paper. 

• There will be negative marking in the neet question paper, 4 marks will be given for every correct answer and 1 

mark will be deducted for every incorrect answer. 

• As per NTA NEET  Exam pattern, no marks will be deducted in case the student doesn’t attempt the question 

• Once the student has answered the question in the OMR sheet it is not possible to change the answer 

• The student should not mark multiple answers as it will lead to negative marking 

 
Subject                    Questions      Marks 

1 Physics 45 180 

2 Chemistry 45 180 

4 Zoology 45 180 

3 Botany 45 180 

https://www.nta.ac.in/
https://en.wikipedia.org/wiki/List_of_medical_colleges_in_India
https://www.etoosindia.com/examinfo/neet/2016/syllabus.do
https://www.etoosindia.com/examinfo/neet/neet-physics-study-material.do
https://www.etoosindia.com/examinfo/neet/neet-chemistry-study-material.do
https://www.etoosindia.com/examinfo/neet/neet-biology-study-material.do
https://www.etoosindia.com/examinfo/neet/about.do
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Total 180 720 

How to Calculate the NEET 2022 Score After the Exam 

The students can get to know their NEET score after the NEET answer key is out. The student can take the help of 

the below-mentioned formula to know about their score: 

NEET Score = (Correct answers X 4) – (Incorrect answers X 1) 

Minimum marks required for each category 

• 50% - General 

• 40% - SC/ST/OBC 

NTA NEET  Registration Process 

Candidates are required to apply online on www.ntaneet.nic.in. After login, fill your name, e-mail id, gender, 

mobile no., and academic details. Upload the supporting documents as mentioned below. 

Documents required to apply for NEET. 

The scanned copies of the following documents are required to be submitted along with the online application 

form- 

NATIONALITY List of Documents Required 

Indian Nationals Aadhaar Number 

 Election Identity Card 

 Ration Card Number 

 Passport Number 

 Bank Account Number 

NRIs Passport Number 

 Aadhar Number 

OCI/PIO Passport Number 

 

NOTE : Students are requested to check the latest updates from NTA site and also as mentioned in  

registration form, above given information is per the previous year patterns. 
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1. Electrostatics 

Electric charges and their conservation. 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 a 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 diploes 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, 

Van de Graaff generator 

Electric charges and their conservation: Electric charge (Q) is the physical   property of matter that 

causes it to experience a force when placed in an electromagnetic field. There are two types of 

electric charges; positive and negative (commonly carried by protons and electrons respectively). 

In SI system the unit of charge  is coulomb (C). 

Q =  It 

charge =  electric current x time 

Note : Electric charge is additive , and the total amount of charge in an isolated system remains constant. 

Also charge on any body is an integral multiple of e (charge of an electron= 1.6 x 10-19C)  

Q = ne   where n = 1, 2 ,3 ,……  

Coulomb’s law-force between two point charges: From Coulomb’s law  

Two point charges attract or repel each other with a force which is directly proportional to the product of 

charges(q1,q2) and inversely proportional to the square of distance between them (r 

). 

                   𝐅 = 𝐤
𝐪𝟏𝐪𝟐

𝐫𝟐  

where k is a proportionality constant. 

If charges (q1, q2)  are placed in vacuum or air , then  

 

𝑭 =  
𝟏

𝟒𝝅𝜺𝟎

𝒒𝟏𝒒𝟐

𝒓𝟐
 

where      
𝟏

𝟒𝝅𝜺𝟎
= 9 𝑥 109𝑁𝑚2/𝐶2 

In terms of dielectric constant K ,F = 
𝟏

𝟒𝝅𝜺𝟎𝑲

𝒒𝟏𝒒𝟐

𝒓𝟐
 

Superposition principle: states that the total force acting on a given charge due to number of charges 

is the vector sum of the individual forces acting on that charge due to all the charges. 

Fnet = F1 + F2 + F3 +   …….. 

Electric field: The space surrounding  an electric charge  q   in   whichanothercharge  experiences  an 

electrostatic force (F) of attraction or repulsion is  called electric field (E ) of the charge.    
 

𝑬 =  
𝑭

𝒒
 

unit is newton/coulomb. 
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Electric field due to a point charge:isdefinedasthe force experienced by a unit positive charge is placed 

at a particular point.  E is a vector quantity and is in the direction of the force and along the direction in 

which the test charge +q tends to move.  
 

 

𝑬 =  
𝟏

𝟒𝝅𝜺𝟎

𝒒

𝒓𝟐
 

For n point charges q1, q2, q3, …., intensity of electric field produced will be at a particular point say P is  

E = E1 + E2 + E3 + …………. 

Electric Field Lines:  (i) Electric lines of force start from a positive charge and   end end on a negative  

charge . 

(ii) No two lines of force intersect each other . 

(iii) Electric lines of force do not pass through a conductor. 

Electric dipole: An electric dipole is a system formed by two 

equal and opposite points charges placed at a short distance 

apart. 

p = 2ql 

    It is a vector quantity pointing from    the negative to the 

positive charge. 

Torque (Couple)  on a dipole in a uniform electric field: 

When an electric dipole is placed in a uniform electric field a   couple acts 

on the dipole. This couple tends to align the  dipole in the direction of the 

field. This is called the restoring couple or torque. 

𝝉 = pE sinθ 

Work done in rotating an Electric Dipole in an Electric field  

W = pE(1 – cosθ) 

(i) If dipole is rotated through 900 from a direction of the field then, 

W = pE 

(ii) If dipole is related through 1800 from direction of field then work done is  

W = 2pE. 

(iii) Potential energy of an electric dipole in an electric field is  

U = -pEcosθ. = - p.E 

Electric flux: 

Electric flux(ϕ) linked with a surface of area (A)  in an electric field is defined 

as the surface integral of the electric field over that surface.  

𝝓 = ∫𝑬. 𝒅𝑨  

  Gauss Theorem: statesthat  the electric flux ϕ through any closed surface is 

equal to 1/ε0times the net chargeQ enclosed by the surface.   

𝝓 = ∫𝑬. 𝒅𝑨 =  
𝑸

𝜺𝟎
 

where   ε0 is permittivity of free space.    
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Electric field due to infinitely long straight wire:For a uniformly charged (say 

positive) wire of infinite length having a constant linear charge density (that is , charge 

per unit length ) λ  culomb/ meter.For a point P distance r from wire the electric field 

intensity is given by  

𝑬 = 
𝝀

𝟐𝝅𝜺𝟎𝒓
 

For a positively charged wire the dirction of E is radialy outwards. 

Electric field due to uniformly charged infinite plane sheet: (Non conducting) 

For a thin non conducting plane plate of charge infinite in extent and having 

a surface charge density(charge per unit area σ) , electric field at point P 

distance r from plate is given by 

𝑬 =  
𝝈

𝟐𝜺𝟎
 

 

 

Electric field due to uniformly charged thin spherical shell (field inside and outside)  :For an isolated 

and non conducting sphere of radius R , is 

Carrying a uniformly distributed charge ±q electric field (E) outside the sphere i 

given by 𝑬 = 
𝟏

𝟒𝝅𝜺𝟎

𝒒

𝒓𝟐( r> R) 

For inside the sphere , with  charge density ρ , electric field is given by  

𝑬 = 
𝝆

𝜺𝟎

𝒓

𝟑
    (r <R ) 

The graph shows the variation of the field for a sphere of radius R with distance. 

Electric Potential:The electric potential (V) at a point in an electric field is the 

ratio of the work done (W) in bringing a test charge (q0 ) from infinity to that point 

to the magnitude of the test charge . 

𝑽 = 
𝑾

𝒒𝟎
 

Unit is volts. 

Electric potential due to a point charge:  

For a charge of +q coulomb situated at point O , point P distance (r) from O 

, the electric potential is given by  

𝑽 =  
𝟏

𝟒𝝅𝜺𝟎

𝒒

𝒓
 volts 

Potential due to a group of point charges: Potential is a scalar quantity, dq 

is a differential elemnt of charge distribution and r is distance from the point at which V is to be calculated 

then  

𝑽 =  
𝟏

𝟒𝝅𝜺𝟎
∫

𝒅𝒒

𝒓
 

Potential due to an Electric Dipole:  For an electric dipole placed placed in a medium of dielectric 

constant K, potential at point distance r from the dipole is given by 

𝑽 = 
𝟏

𝟒𝝅𝜺𝟎

𝒑

𝒓𝟐
 

where p is electric dipole moment. The electric potential at an equatorial point 

of a dipole is zero. 



NEET- AIIMS PHYSICS VOLUME 2 by Dr. Divya Ghildyal 

14 
 

Potential Gradient:The electric field intensity at a point in an electric field in a given direction is equal 

to the negative potential gradient. 

𝑬 =  −
𝒅𝑽

𝒅𝒙
 

The quantity dV/ dx is the rate of change of potential with distance and is known as potential gradient. 

Note: Negative sign  signifies that the potential decreases in the direction of electric field. 

Trajectory of electron in an electric field is parabolic. 

Equipotential Surfaces: Any surface over which the potential is same 

everywhere is known as equipotential surface. No work is done in 

moving a charge between two points in equipotential surface.No two 

equipotential surfaces can intersect each  other.    

Electric potential energy: The electric potential energy of a system 

of charges is the work that has been done in bringing those charges 

from infinity to near each other to form the system. 

𝑼 = 
𝟏

𝟒𝝅𝜺𝟎

𝒒𝟏𝒒𝟐

𝒓
 

𝑼 = ∫𝑽𝒅𝑸 

Potential energy of a uniformly charged spherical shell:Electrostatic potential energy of a sphere of 

radius R , with total charge Q is  

𝑼 = 
𝑸𝟐

𝟖𝝅𝜺𝟎𝑹
 

The energy stored per unit volume is called energy density. 

𝑼 = 
𝟏

𝟐
𝜺𝟎𝑬

𝟐  

Conductors and Insulators 

Conductors Insulators 

Reistivity is very low Resistivity is high 

Weak covalent bond Strong covalent bond 

Positive temperature 

coefficient  

Negative temperature 

coefficient 

Allows electric current or 

any energy to pass 

through it  

Does not allow electric 

curerent or any energy to 

pass through 

A free charge is not bound to the nucleus and can have any energy from zero.  A bound charge, on the 

other hand, is bound to the nucleus and can have only quantized energies. The energy possessed by it is 

both potential and kinetic in nature with potential energy being greater always.When an electric field is 

applied to a capacitor, the dielectric material  become polarized, such that the negative charges in the 

material orient themselves toward the positive electrode and the positive charges shift toward the negative  

electrode. 

Conductors:The electrical capacitance of a conductor is a measure of of its ability to hold electric  

charge. 
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Capapcitance of an isolated spherical conductor of radius a is given by  

C = 4πε0a farad 
 

Potential energy of a charged conductor: When a conductor of capacitance C is 

given a charge q and V volt , then , energy U obtained in joule is  

𝑼 = 
𝟏

𝟐
𝑪𝑽𝟐 

Capacitance : 

Capacitance(C)  of a conductor is defined as the ratio of the charge (q)  given 

to the rise in the potential(V) of the conductor. 

𝑪 =  
𝒒

𝑽
 

SI unit of capacitance is farad (F). 

Capacitance of a capacitor with dielectric material (K) between the two plates separated atdistance d  

apart is 𝑪 =  
𝑲𝜺𝟎 𝑨

𝒅
𝒇𝒂𝒓𝒂𝒅 

C = KC0 
Capacitance of a Parallel plate with Dielectric slab between plates 

 For a parallel plate capapcitor having plate charge q , plate area A and plate 

separation d, a slab of dielectric material with dielectric constant K  and thickness t is 

introduced between the plates then capacitance (C ) is given by  

𝑪 = 
𝜺𝟎𝑨

𝒅 − 𝒕 + 
𝒕

𝑲

 

If several slabs of dielectric constants K1, K2, K3 ,………….and respective   thickness 

t1,t2,t3,……….be placed between two plates then,  

 

𝑪 = 
𝜺𝟎𝑨

𝒕𝟏

𝑲𝟏
+

𝒕𝟐

𝑲𝟐
+ 

𝒕𝟑

𝑲𝟑
+ ⋯………… .

 

Capacitance of Spherical Capacitor:This capacitor is formed of two hollow metallic spheres with radius 

a and b ,    the capacity of same is given by  

𝑪 = 𝟒𝝅𝜺𝟎𝑲(
𝒂𝒃

𝒃−𝒂
)     farad 

If there is vacuum or air between the two spheres then   K = 1. 

𝑪 = 𝟒𝝅𝜺𝟎(
𝒂𝒃

𝒃−𝒂
)      farad 

 

 

 

 

 

Combination of Capacitors: There are two main methods of combining capacitors : in series and in 

parallel. 

In series:  For series combination of capacitors the equivalent 

capacitance is given by 

𝟏

𝑪
=  

𝟏

𝑪𝟏
+

𝟏

𝑪𝟐
+ 

𝟏

𝑪𝟑
+ ⋯(𝒔𝒆𝒓𝒊𝒆𝒔) 

In parallel :For parallel combination of capacitors the equivalent capacitance  is given by 
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C = C1 + C2 + C3 +…..(parallel) 

 

Energy Density in the Electric Field between the plates of a Charged parallel Plate Capacitor: The 

energy per unit volume, or the energy density u is given by  

𝒖 =  
𝟏

𝟐
𝜺𝟎𝑬

𝟐joule/meter2 

If the space between the plates is filled with some medium of dielectric constant K, then the energy 

density is  

𝒖 =  
𝟏

𝟐
𝑲𝜺𝟎𝑬

𝟐joule/meter2 

Van de Graaff generator: 

A Van de Graaff generator is an electrostatic generator.  It uses a moving belt that accumulates 

charge on a hollow metal structure. This structure has a design of a globe, placed on the top of 

a column that is insulating in nature.Hence, it creates a very high electric potential of the order 

of a few million volts.  This results in a very large electric field. This electric field is used to 

accelerate charged particles. 

 

Multiple Choice Questions: 

1. Two electrons are separated by a distance of 1A0. What is the coulomb force between them 

(a) 2.3 x 10-8N      (b) 4.6 x 10-8N     (c) 1.5 x 10-8N    (d) none of these 

2. Number of electrons in one coulomb of charge will be [AIIMS 1999, WB-JEE 2009] 

(a) 5.46 x 1029   (b) 6.25 x 1018     (c) 1.6 x 10-19    (d) 9 x 1011 

3. Two charges placed in air repel each oter by a force of 10-4N . When oil is introduced between 

the charges the force becomes 2.5 x 10-5N. The dielectric constant of oil is [MPPET 2003] 

(a)        2.5              (b)  0.25            (c ) 2           (d) 4 

4.  A charge q is placed at the centre of the line joining two equal charges Q. The system of the 

three charges will be in equilibrium, if q is equal to [AIEEE 2002, NEET(Karnataka ) 2013] 

(a) -Q/2               (b) -Q/ 4               (c )  +Q/4                     (d)  +Q/2 

5.  Suppose the charge of a proton and an electron differ slightly. One of them is-e, the other is  

( e + Δe) . If the net of electrostatic force and gravitational force between two hydrogen atoms  

placed at a distance d (much greater than atomic size apart is zero, then Δe is of the order of [Given  

mass of hydrogen mh = 1.67 x 10-27kg]  [NEET 2017] 

(a)  10-20C                (b) 10-23C                 (c) 10-37C              (d) 10-47C 

6. A point charge +q is placed at a distance d from an isolated conducting plane. The field at a point  

P on the other side of the plane is [NCERT Exemplar] 

(a)  Directed perpendicular to the plane and away from the plane 

(b) directed perpendicular to the plane but towards the plane. 

(c ) Directed radially away from the point charge. 

(d) Directed radially towards the point charge. 

7. On rotating a point charge having a charge q around a charge Q in a circle of radius r , the work  

done will be[AIIMS1997, Kerala PMT 2011] 

(a) q x 2πr             (b)  
𝑞 𝑥 2𝜋𝑄

𝑟
               (c)  zero    (d)  

𝑄

2 0𝑟
 

8. What is not true for equipotential surface for uniform electric field[AFMC 2006]  

  (a) Equipotential surface is flat 

 (b) equipotential surface is spherical 

https://www.toppr.com/guides/chemistry/materials-metals-and-non-metals/metals-and-non-metals/
https://www.toppr.com/guides/geography/globe-latitudes-and-longitudes/longitudes/
https://www.toppr.com/guides/physics/electric-charges-and-fields/electric-field/
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 (c) electric lines are perpendicular to equipotential surface 

(d) work done is zero 

9. An electron is moving in a circular path under the influence of a transverse magnetic field of  

3.57 x10-2T. If the value of e/m is 1.76 x 1011 C/kg, the frequency of revolution of elctronics[NEET 2016] 

(a) 62.8MHz      (b)  6.28MHz       (c) 1GHz     (d) 100MHz 

10. An electron falls from rest through a vertical distance h in a uniform and   vertically upward directed 

electric field E. The direction of electrical field is now reversed, keeping its magnitude the same. A proton 

is allowed to fall from rest in it through the same vertical distance h. The time of fall of the electron in 

comparison to the time of fall of the proton is [NEET 2018] 

  (a) smaller  (b)  5 times greater   (c ) 10 times greater   (d) equal  

11. An electric dipole of moment p is placed normal to the line of force of    electric intensity E, then the 

work done in deflecting it through an angle of 1800is  [NEET (K) 2013] 

(a) pE (b) +2pE             (c) -2pE                  (d) zero 

12.The electric flux through the surface [NCERT Exemplar] 

(a) in fig.(iv) is largest 

 (b) in fig. (iii) is largest  

 (c) in fig. (ii) is same as Fig.(iii) but is smaller than Fig.(iv) 

(d) is the same for all the figures. 

 

13. An electric charge q is placed at the centre of a cube of side a. The electric flux on one of its faces will 

be [AIIMS 2001, J & K CET 2012] 

        (a) 
𝑞

6 0
(b) 

𝑞

0𝑎2(c )  
𝑞

4𝜋 0𝑎2                    (d) 
𝑞

0
 

14.A capacitor is charged by a battery. The battery is removed and another identical uncharged capacitor 

is connected in parallel. The total electrostatic energy of resulting system [NEET 2017] 

(a) increase by a factor of 4. 

(b) decreses by a factor of 2 

(c) remains the same  

(d) increases by a factor of 2. 

15. In the circuit shown in the figure, the potential difference across the 4.5𝛍F capacitor is [AIIMS 2010]  

(a)8/3 volts       (b) 4 volts      (c ) 6volts       (d) 8 volts 

 

 

 

16.A parallel plate capacitor is made by stacking n equally spaced plates connected alternately. If the 

capacitance between any two plates is C then the resultant capacitance is [AIIMS 2007] 

       (a) C       (b) nC                (c) (n – 1) C                      (d) (n + 1) C 

17.  A  capacitor of 2𝛍F is charged as shown in the diagram. When the switch S is turned to position 2, 

the percentage of its stored energy dissipated is [NEET 2016] 

 

    (a) 0%         (b)  20%     (c ) 75%     (d)  80% 

 

 

 

18.  Two capacitors C1 and C2 are charged to 120V and 200V respectively. It is found that by connecting 

them together the potential on each one can be made zero. Then [JEE Mains 2013] 

(a) 5C1 = 3C2(b) 3C1 = 5C2 

(c) 3C1 + 5C2 = 0              (d) 9C1 = 4C2 
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19. A spherical conductor of radius 10cm has a charge of 3.2 x 10-7C , distributed uniformly . What is the 

magnitude of electric field at a point 15cm from the centre of the sphere [NEET 2020] 

(given
𝟏

𝟒𝝅𝜺𝟎
= 9 𝑥 109𝑁𝑚2/𝐶2) 

   (a)   1.28 x 104 N/C             (b)     1.28 x 105 N/C     

  (c)   1.28 x 106 N/C              (d)     1.28 x 107 N/C 

20. In a certain region of space with volume 0.2m3 , the electric potential is found to be 5V throughout . 

The magnitude of electric field in this region is [NEET 2020] 

(a) zero                  (b) 0.5 N/C                (c) 1N/C             (d)  5N/C 

ANSWERS 

1a 2b 3d 4b 5c 

6a 7c 8b 9c 10a 

11d 12d 13a 14b 15d 

16c 17d 18c 19b 20a 

 

Solutions (Electrostatics) 

A1(a) Coulombs Force F = 𝒌
𝒒𝟏𝒒𝟐

𝒓𝟐  

Putting the values  k = 9 x 109, q1= q2 = 1.6 x 10-19C, (charge on electron), r = 1A0 = 10-10m 

F = 9 𝑥 109 1.6 𝑥 10−19𝑥 1.6 𝑥10−19

(10−10)2
 = 2.3 x 10-8N 

A2(b) Since , q = ne , where n is number of electrons, e is charge 

𝒏 =
𝒒

𝒆
 

Putting the values we get q = 1C, e = 1.6 x 10-19C , 

𝑛 =
1

1.6 𝑥 10−19
= 6.25 𝑥1018 

A3(d)In terms of dielectric constant K , F = 
1

4𝜋 0𝐾

𝑞1𝑞2

𝑟2  

 Hence 
𝐹1

𝐹2
=

𝐾2

𝐾1
 

𝐾2 =
𝐹1

𝐹2
𝐾1 

Putting the numerical values we get K1 = 1(for air) 

𝐾2 = 
10−4

2.5𝑥10−5
= 4 

A4(b)For equilibrium at B the total forces acting at B must be zero.  

FA + FC = 0 

𝐾𝑄2

(2𝑥)2
= −

𝐾𝑄𝑞

𝑥2
 

q = -Q/4. 

A5(c )Net charge q = q1 + q2 

Given q1 = -e, q2 = e + Δe 

Net charge = -e + e + Δe = Δe 
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Electrostatic Force F = 𝑘
𝑞1𝑞2

𝑟2   = 𝑘
𝛥𝑒𝛥𝑒

𝑑2  

Gravitational Force = 𝐺
𝑚𝑚

𝑑2  

At equilibrium  

𝑘𝛥𝑒2

𝑑2
= 

𝐺𝑚2

𝑑2
 

Putting the numerical values of G = 6.67 x 10-11Nm2/kg2, k = 9x109Jper kelvin. We get 

𝑒2 ≈
6.67𝑥10−11𝑥(1.67𝑥10−27) 2

9𝑥109
 

e ≈ 10-37 

A6(a) For a positive charge (+q) placed at a distance d from the isolated conducting plane, negative charge 

is developed on the surface of the plane directed towards the charge and on opposite side of the plane 

equal positive charge is developed. Since, direction of electric field is directed from positive charge 

towards negative charge, field at point P o the other side of the plane is directed to the plane and away 

from it. 

A7(c ) Work done = Force . Displacement = F.d = Fdcosθ 

Since displacement is perpendicular θ = 900 , cos θ = cos900 = 0 

Hence, work done is zero. 

A8(b) Equipoitential surfaces can have any shape, hence option (b) is untrue.Rest of the options hold true 

for equpotentialsurfaces.Equipotential surface has constant value at all points on the surface.Since, 

potential at all points is constant wok done is zero.(W = pΔV). 

A9(c)  Frequency of revolution is given by  

𝜈 =  
𝐵𝑞

2𝜋𝑚
 

Where B is magnetic field , q is charge , m is mass of electron. Putting the values from given question we 

get 

𝑞

𝑚
= 1.76 𝑥

10−2𝐶

𝑘𝑔
,     𝐵 = 3.57 𝑥 10−2𝑇 

𝜈 =  
3.57𝑥10−2𝑥1.76𝑥1011

2𝜋
= 1𝑥109𝐻𝑧 = 1𝐺𝐻𝑧 

A10(a)From equation  s = ut + 1/2at2 

 

ℎ =  0 + 
1

2
 (
𝑞𝐸

𝑚
)𝑡2 
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𝑡 =  √
2ℎ𝑚

𝑞𝐸
 

 t α √m 

which shows that time is proportional to mass. Since, mass of proton is heavier than electron , hence 

electron takes less time. 

A11(d) Work done W = pE cos (θ2 – θ1) 

θ1 = 900 

                         θ2 = 900 + 1800 

W = pE (cos900 – cos2700) 

W = pE (0 – 0) = 0 

A12(d)  Electric flux through a surface doesn’t depend on the shape, size or area of the surface, it only 

depends on the number of charges enclosed by the   surface.    

ϕ  =
𝑞

0
 (gauss law),  in all given figures single positive charge is there, hence all the figures have  same 

electric flux. 

A13 (a) From gauss theorem  𝝓 = ∫𝑬. 𝒅𝑨 =  
𝒒

𝜺𝟎
 

A cube has 6 faces, total flux through all the faces is ϕ’ = 6ϕ 

hence, 6ϕ  =
𝑞

0
 

ϕ  =
𝑞

6 0
 

A14 (b) Total charge is Q. 

            Initial energy Ui = 
1

2

𝑄2

𝐶
 

            When capacitors are connected in parallel , resultant capacity is  

                   C = C1 + C2 = C + C = 2C 

           Final energy Uf = 
1

2

𝑄2

2𝐶
 

Uf = 
𝑈𝑖

2
 

A15(d) Charge in the circuit will remain conserved , also Q = CV. 

In the given circuit the 3𝛍F and 6𝛍F  capaciors are connected in parallel,  

  Hence combined resistance is C = C1 + C2 + C3 +…..(parallel) 

         C = 3𝛍F + 6𝛍F = 9𝛍F 

Now this 9 𝛍F capacitor is connected in series with 4.5 𝛍F capacitor , hence combined resistance is  
𝟏

𝑪
=  

𝟏

𝑪𝟏
+

𝟏

𝑪𝟐
+ 

𝟏

𝑪𝟑
+ ⋯(𝒔𝒆𝒓𝒊𝒆𝒔) 

1

𝐶
=  

1

4.5
+ 

1

9
 =  

1

3
 

      C = 3𝛍F 

      Q = 3 x 12 = 36 C  

Hence , potential across 4.5𝛍F is equal to  

𝑉 =  
𝑄

𝐶
 =  

36

4.5
= 8𝑉𝑜𝑙𝑡𝑠 

A16(c) Two plates make one capacitor hence n plates will make (n – 1) capacitors . 
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When plates are stacked   alternately it will result in parallel  

combination.Equivalent capacitance for parallel combination is given by  

C = C1 + C2 + C3 +…..(parallel) 

For (n – 1) capacitors we have resultant capacitance = (n – 1) C 

A17(d) Energy (E) stored in capacitor (C) is given by 

𝐸 =  
1

2
𝐶𝑉2 

When switch is conneted to 1, then initial energy is (C1 = 2𝛍F) 

𝐸1 = 
1

2
 2 𝜇𝐹 𝑉2= V2 

When switch is connected to 2, then  energy loss  is  

𝐸 =  
𝐶1𝐶2

2(𝐶1 + 𝐶2)
𝑉2 

Given C1 = 2𝛍F,  C2 = 8 𝛍F 

                   E2 = 
2 𝑥 8

2(2+8)
𝑉2 

                    E2 = 
4

5
𝑉2= 0.8V2 

Percentage change = 0.8 x 100 = 80%. 

A18(c )Combined potential is given by 

𝑉 = 
𝐶1𝑉1 + 𝐶2𝑉2

𝐶1 + 𝐶2
 

      When potential is zero V =  0, which means net charge is zero.Σq = 0 

Since , q = CV   

Therefore numerator of above expression equates to zero. 

Given V1 = 120V , V2 = 200V  

         C1 120 + C2 200 = 0  

           3C1 + 5C2 = 0               

A19(b)  The electric field is given by  

𝑬 = 
𝟏

𝟒𝝅𝜺𝟎

𝒒

𝒓𝟐
 

               Given q = 3.2 x 10-7C , r = 15cm = 15 x 10-2 m 

  Putting this value in equation above we get 

𝑬 =  𝟗 𝒙 𝟏𝟎𝟗
𝟑. 𝟐 𝒙 𝟏𝟎−𝟕

(𝟏𝟓 𝒙 𝟏𝟎−𝟐)𝟐
 

𝑬 =  
𝟐𝟖.𝟖 𝒙 𝟏𝟎𝟐

𝟐𝟐𝟓 𝒙 𝟏𝟎−𝟒 = 1.28 x 105N/C 

A20(a)   Since, E = −
𝒅𝑽

𝒅𝒙
 

Given V (electric potential is a constant) , rate of change of constant is zero. 

Hence  E = 0 (zero) 
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2. Current Electricity 

 Electric current, flow of electric charges in a metallic conductor, drift velocity and mobility, and their relation with electric 

current; Ohm’s law, electrical resistance, V-I characteristics (liner 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 applications to measure potential difference, and for comparing emf of two cells; measurement of internal resistance of a 

cell. 

Electric Current:If in an electric circuit an amount of charge q flows in t seconds then the electric 

current (i)  in the circuit is given by   

i = q / t 

                                 1 ampere = 6.25 x 1018 electrons per second 

Flow of electric charges in a mettalicsemiconductor:If the electrons (e )  are passing in t seconds 

through a point in a metal , the total charge (q) passed in t seconds through that point is given by  

q = ne 

where e is the electronic charge (e = 1.6 x 10-19 coulomb). 

𝒊 =  
𝒒

𝒕
=  

𝒏𝒆

𝒕
 

Drift velocity and mobility: The strength of electric current in a conductor is measured by the 

magnitude of electric charge flowing per second through a cross section of the conductor.The relation 

between drift velocity (vd)and electric current (i) is given by  

i= neAvd 

where n is number of electrons per unit volume ,A is area of cross section. 

Current densityj = nevd
 

Electric Resistance:The ratio of potential difference (V) to the current (i) is called electric resistance of 

the conductor.R = V/i 

SI unit of resistance is ohm (Ω) . 

Electric Conductance : The reciprocal of resistance is called electrical conductivity or electrical 

conductance (σ). 

SI unit is mho or ohm-1. 

Ohms Law :If there is no change in the physical state of a conductor such as temperature , then  

the ratio of the potential difference (V)  applied at its ends and the current flowing through it is a 

 constant. 

                                               V/i = constant 

Specific Resistance (or Resistivity) :When current flows in a conductor , the ratio of the intensity of the 

electric field E at any point within the conductor and the current density (j) at that poin is called specific 

resistance or resistivity of the conductor. (ρ) 

For a wire of length l , area of cross section A and resistance R , specific resistance is given by 

𝝆 = 𝑹(
𝑨

𝒍
) 

Specific resistance is the characteristic property of the material of the conductor. 

SI unit is ohm-meter. 

If the free electron density in wire be n and ebe the electronic charge, m  the mass of electron , τ the 

relaxation time then  
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𝝆 =  
𝒎

𝒏𝒆𝟐𝝉
 

Temperature dependence of resistance: 

If the resistance of a wire at 00C be R0 and at t0C be R, then Rt is obtained by  

Rt = R0(1 + αt) 

where α is temperature coefficient of resistance of material of wire. 

Resistivity of Alloys: increases with rise in temperature. 

Resistivity of semiconductors: decreases with rise in semiconductors. 

Resistivity of Electrolytes: decreases with rise in temperature. 

A linear V-I characteristic denotes constant resistance. The V-I curve will be a straight line passing 

through the origin.  An electronic component tends to exhibit linear characteristic only in a particular 

region. example, a diode. 

 

 For non-linear characteristic as the resistance is not constant throughout. It will be a function of 

voltage (V) and current (i). The graph is not a straight line and hence it is called non-linear V-I 

characteristics.example liquid electrolytes, vacuum tubes. 

Electrical Energy and Power:If an energy dissipation of W joules produces H calories of heat , then 

𝑯 = 
𝑾

𝑱
 

where J is the mechanical equivalent of heat (J = 4.2 joule/calorie ). 

𝑯 = 
𝑽𝒊𝒕

𝑱
=  

𝒊𝟐

𝑱
𝑹𝒕 =  

𝑽𝟐

𝑹𝑱
𝒕 

Electrical    Power:The  rate at which electric energy is dissipated into other forms of energy is called 

electric power P. 

𝑷 = 
𝑾

𝒕
 

𝑷 =  𝒊𝟐𝑹 =  
𝑽𝟐

𝑹
 

SI  unit  of power is watt.(W) 

1kW    =  103 W 

1MW = 106 W   

𝟏𝒌𝑾 − 𝒉 = 𝟑. 𝟔 𝒙 𝟏𝟎𝟔𝑾 − 𝒔 = 𝟑. 𝟔 𝒙 𝟏𝟎𝟔𝑱 

Carbon resistors, Colour code for Carbon Resistors:  
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Carbon resitors are made in different physical sizes with power dissipation limits  from 1 watt to 1/8watt. 

The resistance value and tolerance can be determined from standard colour code. 

EASY WAY TO MEMORISE 

B.B.ROY GREAT BRITAIN VERY GOOD WIFE 

[Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Grey, White] 

The letters in bold are for the respective colours . 

 
Electric cell: is a device that maintains a continuos flow of charge in a circuit.The work doneby the cell  

In forcing unit positive charge to flow in the whole circuit is called the electromotive force. 

𝑬 =  
𝑾

𝒒
 

When V1, V2, V3, …. Are the energies consumed in different parts of the circuit when unit charge flows 

through them , then 

E = V1 + V2 + V3+  ….. 

When a cell is giving current, then the potential difference V across its plates is less than its emf E by ir. 

V = E –ir 

Note: emf (E ) is the characteristic of each cell and its value remains for the cell , while the terminal 

potential difference (V) goes on decreasing on taking more and more current from the cell. 

Internal Resistance of cell is given by  

𝒓 = 𝑹(
𝑬

𝑽
− 𝟏) 

Current in the circuit:The current in the resistance R is 

 

𝒊 =  
𝑬

𝑹 + 𝒓
 

Combination of cells in series and in parallel 

When n cells are connected in series in which the emf of each cell is E and internal resistance is r then, 

current in the circuit is given by 

𝒊 =  
𝒏𝑬

𝒏𝒓 + 𝑹
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In parallel: the current in external circuit is given by 

 

𝒊 =  
𝒏𝑬

𝒓 + 𝒏𝑹
 

       When n cells are in parallel then,  

𝒊 =

𝑬𝟏

𝒓𝟏
+

𝑬𝟐

𝒓𝟐
+

𝑬𝟑

𝒓𝟑
+

𝑬𝟒

𝒓𝟒
+

𝑬𝟓

𝒓𝟓
+ ⋯ . .

𝟏 + 𝑹(
𝟏

𝒓𝟏
+

𝟏

𝒓𝟐
+

𝟏

𝒓𝟑
+ ⋯ . . )

 

Mixed Grouping: 

 

In this combination a certain number of cells are connected in various series and all such series are then 

connected mutually in parallel, combined resistance is given by  

𝑹 =  
𝒏𝒓

𝒎
 

Series and Parallel Combinations of Resistors 

In series combination, the equivalent resistance of the resitances connected in series is equal to the sum 

of those resitances 

𝑹 = 𝑹𝟏 + 𝑹𝟐 + 𝑹𝟑 + ⋯ .. 
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In parallel: The reciprocal of the equivalent resistance of the resistances connectedin parallel is equal to 

the sum of the reciprocals of those resitances. 

 

𝟏

𝑹
=  

𝟏

𝑹𝟏
+ 

𝟏

𝑹𝟐
+ 

𝟏

𝑹𝟑
+ ………… 

Kirchhoff’s first law or JuntionRule:In an electric circuit the algebraic sum of the currents meeting 

at any junction in the circuit is zero.  

 

Σi = 0 

Kirchhoff’s Second Law or Mesh (Loop) Rule:In any closed mesh of a circuit the algebraic sum of the 

products of the current and the resistance in each part of the mesh is equal to the algebraic sum of the 

emf’s in that mesh. 

ΣiR =Σ E 

 

 

  Kirchhoff’s second law is simply a statement of the law of conservation of energy. 

Wheatstone bridge: 
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A Wheatstone bridge is an electrical circuit used to measure an unknown electrical resistance by balancing 

two legs of a bridge circuit, one leg of which includes the unknown component. The primary benefit of 

the circuit is its ability to provide extremely accurate measurements. It works on the principle of null 

deflection, i.e. the ratio of their resistances are equal and no current flows through the circuit. The bridge is 

said to be in a balanced condition when no current flows through the galvanometer. 

𝑷

𝑸
=  

𝑹

𝑺
 

If the ratio of resitances P and Q and the resistance R are known then the unknown resistance S can be 

calculated. 

Metre bridge: It is an electrical apparatus that helps in determining the value of unknown resistance of a 

metal coil. Complete step by step answer: It works on the principle of the Wheatstone bridge. 

 

𝑺 = 𝑹(
𝟏𝟎𝟎 − 𝒍

𝒍
) 

where R is resistance taken in resistance box and l is length measured. 

Potentiometer:Itis an accurate instrument for measuring the emf of a cell or the potential difference  

 

 

between two points of an electric circuit. 

Uses: Comparison of the emfs of two cells: 
𝑬𝟏

𝑬𝟐
= 

𝒍𝟏
𝒍𝟐

 

Potentiometer is equivalent to an ideal voltmeter of infinite resistance. 

Measurement of Internal resistance of a Primary cell: 

𝒓 = 𝑹(
𝒍𝟏
𝒍𝟐

− 𝟏) 

Multiple Choice Questions 

1. In a conductor, if 3000 coulomb of charge enters and 3000 coulomb of charge exits in time 10 

minutes, then the current is[Odisha JEE 2011] 

(a) 5 ampere     (b) 10 ampere 

(c) 2.5 ampere                (d) Zero  
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2. A current of 1 mA is flowing through a copper wire. How many electrons will pass a given point 

in one second [𝑒 = 1.6 × 10−19𝐶𝑜𝑢𝑙𝑜𝑚𝑏][RPMT 200,MPPMT2002, RPMT 1999, 

AMU(Med) 2000] 

(a) 6.25 × 1019    (b) 6.25 × 1015 

(c) 6.25 × 1031    (d) 6.25 × 108 

3. Consider a current carrying wire (current I ) in the shape of a circle[NCERT Exemplar] 

(a) Source of emf    (b) Electric field produced by charges accumulated 

on the surface of wire 

(c) The charges just behind a given segment of wire which push them just the right way by 

repulsion 

(d) The charges ahead 

4. The resistance of a wire is 20 ohm. It is so stretched that the length becomes three times, then the 

new resistance of the wire will be[NEET 2013] 

(a) 6.67 ohm     (b) 60.0 ohm 

(c) 120 ohm     (d) 180.0 ohm  

5. A wire of resistance R is elongated n-fold to make a new uniform wire. The resistance of new 

wire [NEET 2017] 

(a) nR      (b) n2R 

(c) 2nR     (d) 2n2R 

6. A metal rod of length 10cm and a rectangular cross – section of 1𝑐𝑚 ×
1

2
𝑐𝑚 is connected to a 

battery across opposite faces. The resistance will be[NCERT Exemplar] 

(a) Maximum when the battery is connected across 1𝑐𝑚 ×
1

2
𝑐𝑚 faces. 

(b) Maximum when the battery is connected across 10𝑐𝑚 × 1𝑐𝑚 faces. 

(c) Maximum when the battery is connected across 10𝑐𝑚 ×
1

2
𝑐𝑚 faces. 

(d) Same irrespective of the three faces. 

7. When a piece of aluminium wire of finite length is drawn through a series of dies to reduce its 

diameter to half its original value, its resistance will become[CBSE PMT 2002] 

(a) Two times     (b) Four times 

(c) Eight times     (d) Sixteen times 

8. The temperature coeffiecient of resistance for a wire is 0.00125/𝑜𝐶. At 300K its resistance is 1 

ohm. The temperature at which the resistance becomes 2 ohm is[KCET 2009] 

(a) 1154 K      (b) 1100 K 

(c) 1400 K      (d) 1127 K 

9. Three resistors each of 2 ohm are connected together in a triangular shape. The resistance 

between any two vertices will be[DCE 2004] 

(a) 4/3 ohm     (b) 

(c) 3 ohm     (d) 6 ohm 

10. Two rods are joined end to end, as shown. Both have a cross-sectional area of 0.01 cm2. Each is 

1 meter long. One rod is of copper with a resistivity of 1.7 × 10−6ohm-centimeter, the other is of 

iron with a resistivity of 10−5 ohm-centimeter. How much voltage is required to produce a 

current of 1 ampere in the rods[NEET (Karnataka) 2013] 
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(a) 0.00145 V     (b) 0.0145 V 

(c) 1.7 × 10−66 𝑉    (d) 0.117 V 

11. The effective resistance between points A and B is[BHU 2001, 05] 

 

(a) 10 Ω     (b) 20 Ω 

(c) 40Ω     (d) None of the above  

12. A current of 2 A flows in a system of conductors as shown. The potential difference (𝑉𝐴 − 𝑉𝐵) 

will be [Odisha JEE 2011,Odisha JEE 2012] 

 

(a) +2 V     (b) +1 V 

(c) -1 V     (d) -2 V 

13. The current in the given circuit is 

 

 

a) 8.31 A     (b) 6.82 A 

(c) 4.92 A     (d) 2 A 

14.  A battery of emf 10 V and internal resistance 3 is connected to a resistor as shown in the figure. 

If the current in the circuit is 0.5 A, then the resistance of the resistor will be[NEET 2013] 
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(a) 19 Ω     (b) 17 Ω 

(c) 10  Ω     (d) 12 Ω 

15.  A Set of ‘n’ equal resistors, of value ‘R’ each, are connected in series to a battery of emf ‘E’ and 

internal resistance ‘R’. The current drawn is 1. Now the ‘r’ resistors are connected in parallel to 

the same battery. Then the current drawn from battery becomes 10.1. The value of ‘n’ is[NEET 

2018] 

(a) 10      (b) 11 

(c) 20      (d) 9 

16. A carbon resistor (47 ± 4.7)𝑘Ω is to be marked with rings of different colours for its 

identification. The colour code sequence will be[NEET 2018] 

(a) Violet-Yellow-Orange-Silver 

(b) Yellow-Violet- Orange-Silver 

(c) Yellow-Green-Violet-Gold 

(d) Green-Orange-Violet-Gold 

17. Kirchhoff’s first law ie. ∑ 𝑖 = 0 at a junction is based on the law of conservation of[J & K CET 

2008] 

(a) Charge     (b) Energy 

(c) Momentum    (d) Angular momentum 

18. A 50V battery is connected across a 10 ohm resistor. The current is 4.5 ampere. The internal 

resistance of the battery is[Pb. PMT 2001] 

(a) Zero     (b) 0.5ohm 

(c) 1.1 ohm     (d) 5.0 ohm 

19. An energy source will supply a constant current into the load if its internal resistance is[AIEEE 

2005] 

(a) Zero  

(b) Non-zero but less than the resistance of the load 

(c) Equal to the resistance of the load 

(d) Very large as compared to the load resistance 

20. Two cells of equale.m.f and of internal resistance r1 and r2(r1 >r2)are connected in series. On 

connecting this combination to an external resistance R, it is observed that the potential difference 

across the first cell becomes zero. The value of R will be[CBSE PMT 2006] 

(a) r1+ r2     (b) r1 – r2 

(c) 
𝑟1+𝑟2

2
     (d) 

𝑟1−𝑟2

2
 

21. A battery consists of a variable number ‘n’ of identical cells (having internal resistance ‘r’ each) 

which are connected in series. The terminals of the battery are short-circuited and the current I is 

measured. Which of the graphs shows the correct relationship between I and n[NEET 2018] 

 

 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

31 
 

 

22. The resistances of the four arms P, Q, R and S in a Wheatstone’s bridge are 10 ohm, 30 ohm, 

30ohm are 90 ohm, respectively. The e.m.f. and internal resistance of cell are 7 volt and 5 

ohmrespectively. If the galvanometer resistance is 50 ohm, the current drawn from the cell will 

be[NEET 2013] 

(a) 2.0 A     (b) 1.0 A 

(c) 0.2 A     (d) 0.1 A 

23. A resistance R is to be measured using a meter bridge, student chooses the standard resistance S to  

be 100. He finds the null point at l1 = 2.9cm. He is told to attempt to improve the accuracy.Which 

of the following is a useful way[NCERT Exemplar] 

(a) He should measure l1more accurately 

(b) He should changes S to 1000 and repeat the experiment 

(c) He should changes S to 3 and repeat the experiment 

(d) He should given up hope of a more accurate measurement with a meter bridge 

24. A galvanometer can be converted into an ammeter by connecting[PMT 2009] 

(a) Low resistance in series 

(b) High resistance in parallel 

(c) Low resistance in parallel 

(d) High resistance in series 

25. The resistance of 1 A ammeter is 0.018. To convert it into 10 A ammeter, the shunt resistance 

required will be[AIIMS 2007] 

(a) 0.18     (b) 0.0018 

(c) 0.002     (d) 0.12 

26. The resistance of a galvanometer is 25 ohm and it requires 50 A for full deflection. The value of 

the shunt resistance requited to convert it into an ammeter of 5 ampis[Odisha 2009] 

(a) 2.5×100–4ohm    (b) 1.25×10–3ohm 

(c) 0.05 ohm     (d) 2.5 ohm 

27. A galvanometer can be used as a voltmeter by connecting a [J & K CET 2008] 

(a) High resistance in series 

(b) Low resistance in series 

(c) High resistance in parallel 

(d) Low resistance in parallel 

28. The resistance of an ideal voltmeter is[CPMT 2000] 

(a) Zero     (b) Very low 

(c) Very large     (d) Infinite 
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29. Two cells of emfs approximately 5V and 10V are to the accurately compared using a 

potentionmeter of length 400 cm[NCERT Exemplar] 

(a) The battery that runs the potentiometer should have voltage of 8V 

(b) The battery of potentiometer can have a voltage of 15V and R adjusted so that the potential 

drop across the wire slightly exceeds 10V 

(c) The first portion of 50 cm of wire itself should have a potential drop of 10V 

(d) Potentiometer is usually used for comparing resistance and not voltages 

30. A potentiometer wire is 100 cm long and a constant potential difference is maintained across it. 

Two cells are connected in series first to support one another and then in opposite direction. The 

balance points are obtained at 50 cm and 10 cm from the positive end of the wire in the two cases. 

The ratio of emf’s is[NEET (Phase -1) 2016] 

(a) 5 : 1     (b) 5 : 4 

(c) 3 : 4     (d) 3 : 2 

31. A potentiometer is an accurate and versatile device to make electrical measurements of E.M.F. 

because the method involves[NEET 2017] 

(a) Cells 

(b) Potential gradients 

(c) A condition of no current flow through the galvanometer 

(d) A combination of cells, galvanometer and resistance 

32. If R1 and R2 are respectively the filament resistance of a 200 watt bulb and 100 watt bulb designed 

to operate on the same voltage, then[Kerala PET 2007] 

(a) R1is two times R2    (b) R2 is two times R1 

(c) R2 is four times R1    (d) R1is four timesR2 

33. A electric bulb is rated 220 volt and 100 watt. Power consumed by it when operated on 110 volt 

is[AIIMS 2002, AIEEE 2003] 

(a) 500 watt     (b) 75 watt 

(c) 90 watt     (d) 25 watt 

34. If a 30 V, 90 W bulb is to be worked on a 120 V line, a resistance of how ohms should be connected 

in series with the bulb[Odisha JEE 2011] 

(a) 10 ohm     (b) 20 ohm 

(c) 30 ohm     (d) 40 ohm 

35. Ten identical cells connected in series are needed to heat a wire of length one meter and radius ‘r’ 

by 10 C in time ‘t’. How many cells wil be required to heat the wire of length two meter of the 

same radius by the same temperature in time ‘t’ is [NEET (Karnataka) 2013] 

(a) 20      (b) 30 

(c) 40      (d) 10 

36. A wire when connected to 220V mains supply has power dissipation P1. Now the wire is cut into 

two equal pieces which are connected in parallel to the same supply. Power dissipation in this case 

is P2. Then P2 : P1 is[AIEEE 2002, AFMC 2004] 

(a) 1      (b) 4 

(c) 2      (d) 3 

37. For ensuring dissipation of same energy in all three resistors (R1, R2, R3) connected as shown in 

figure, their values must be related as[AIIMS 2005] 
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(a) R1= R2 = R3     

(b) R2 = R3 and R1 = 4R2 

(c) R2 = R3 and R1 = 
1

4
R2       

(d) R1= R2 + R3 

38. Two heater wires of equal length are first connected in series and then in parallel. The ratio of heat 

produced in the two cases is[BHU 2004, Pb. PET 2004] 

(a) 2 : 1     (b) 1 : 2 

(c) 4 : 1     (d) 1 : 4 

39. A resistor R1 dissipates power P when connected to a certain generator. If the resistor R2 is put in 

series with R1, the power dissipated by R1[MNR 1998] 

(a) Decreases     (b) Increases 

(c) Remains the same 

(d) Any of the above depending upon the relative values of R1 and R2 

40. A filament bulb (500 W, 100 V) is to be used in a 230 V main supply. When a resistance R is 

connected in series, it works perfectly and the bulb consumes 500 W. The value of R is[NEET 

(Phase –II) 2016] 

(a) 13     (b) 230 

(c) 46     (d) 26 

41. The charge flowing through a resistance R varies with time t as Q = at – bt2, where aandbare 

positive constants. The total heat produced in R is[NEET (Phase – I) 2016] 

(a)
𝑎3𝑅

6𝑏
      (b) 

𝑎3𝑅

3𝑏
 

(c) 
𝑎3𝑅

2𝑏
      (d) 

𝑎3𝑅

𝑏
 

Assertion and Reason 

          Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

1. Assertion : In a simple battery circuit the point of lowest potential is positive terminal  

                                      of the battery 

Reason : The current flows towards the point of the higher potential as it flows in  

                                     such a circuit from the negative to the positive terminal. 

2. Assertion : There is no current in the metals in the absence of electric field. 

Reason : Motion of free electrons is random. 

3. Assertion : The possibility of an electric bulb fusing is higher at the time of switching  

                                         ON and OFF 

Reason : Inductive effects produce a surge at the time of swtich ON and OFF 

4. Assertion : An electric bulb becomes dim, when and electric heater in parallel circuit is  

                                     swtiched 
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Reason : Dimness decreases after sometime. 

ANSWERS 

Multiple Choice Questions 

1a 2b 3b 4d 5b 6a 

7d 8d 9a 10d 11a 12b 

13d 14b 15a 16b 17a 18c 

19a 20b 21a 22c 23c 24c 

25c 26a 27a 28d 29b 30d 

31c 32b 33d 34c 35a 36b 

37c 38d 39a 40d 41a  

Assertion And Reason 

1d 2b 3a 4a   

 

SOLUTIONS 

Current Electricity 

1. (a)  We know that charge (q) = current(i) x time (t)  

Given q = 3000C, t =,10minutes = 10 x60 seconds = 600seconds 

Putting these values in the given equation we get 

 current =
3000

10×60
= 5𝐴 

2. (b) For 1st second 

q = I × t = 1mC 

 No. of electron =
𝑞

𝑒
=

1×10−3

1.6×10−19 = 6.25 × 1015 

3. (b) Current per unit area (taken normal to the current), I/A, is called current density and is 

denoted by j. 

The SI units of the current density are A/m2. The current density is also directed along E and is 

also a vector and the relationship is given by 

j = SE 

The j changes due to electric field produced by charges accumulated on the surface of wire. 

4. (d) In stretching of wire R ℓ2 

⇒
𝑅1

𝑅2
= (

ℓ1

ℓ2
)
3

= (
ℓ

3ℓ
)
2

⇒ 𝑅2 = 9𝑅1 

 = 9 × 20 = 180 

 Trick: 

𝑅 =
 ℓ

𝐴
=

ℓ2

𝐴ℓ
=

ℓ2

𝑣𝑜𝑙𝑢𝑚𝑒
 

 R ℓ2 

5. (b) For stretching wire 

R ℓ2 

∴
𝑅

𝑅
=

𝑛2𝑙2

𝑙2
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 R = n2R 

6. (a) The resistance of wire is given by 𝑅 = 
1

𝐴
 

For greater value of R,l must be higher and A should be lower and it is possible only 

when the battery is connected across 1𝑐𝑚 × (
1

2
) 𝑐𝑚 (area of cross – section A). 

7. (d) 𝑅 =
 ℓ

𝐴
=

 ℓ𝐴

𝐴2
=

 × 𝑣𝑜𝑙𝑢𝑚𝑒

𝐴2
 

Volume = constant = Area x length 

𝑅 
1

𝐴2
    𝑖. 𝑒.  𝑅 

1

𝑟4
 , 𝑟 → radius 

𝑅1

𝑅2
= (

𝑟2
𝑟1

)
4


𝑅1

𝑅2
= (

𝑟

2

𝑟
)

4

=
1

16
 

 R2 = 16R1 

8. (d)  = 0.00125/C 
𝑅1

𝑅2
=

1 + 𝛼𝑡1
1 + 𝛼𝑡2


1

2
=

1 + 0.00125 × 27

1 + 0.00125 × 𝑡
 

 1 + 0.00125t = 2 + 0.00125 × 54 

𝑡 =
0.00125 × 54 + 1

0.00125
= 854C 

 t(K) = 854 + 273 = 1127K. 

9. (a) 

 

 𝑅𝐴𝐵 =
4×2

6
=

4

3
 

10. (d) 𝑅𝑒𝑞 = 𝑅1 + 𝑅2 =
1ℓ

𝐴
=

2ℓ

𝐴
 

=
1

0.01 × 10−4
× (1.7 × 10−6 + 10 × 10−6) × 10−2 

= 0.117 

𝐼 =
𝑉

𝑅𝑒𝑞
1 =

𝑉

11.7 × 10−2
= 0.117Volt 

11. (a) Since equivalent cicuit turns to circuit containing two arms with 20 ohm resistances 

connected in parallel. 

Equivalent circuit in parallel becomes 

 

 

 

1

𝑅
=

1

𝑅1
+

1

𝑅2
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𝑅𝑒𝑞 =
20 × 20

40
= 10 

12. (b) Current through each arm DAC and DBC = 1A 

VD– VA = 2 and VD – VB = 3  VA – VB = +1V 

13. (d) 𝑅𝑒𝑞 =
3×12

15
=

12

5
 

𝐼 =
4.8 × 5

12
= 2𝐴 

14. (b) 𝐼 =
10

3+𝑅
⇒ 0.5 =

10

3+𝑅
⇒ 𝑅 = 17 

15. (a) 1 =
𝐸

𝑛𝑅+𝑅
 

10𝐼 =
𝐸

𝑅

𝑛
+ 𝑅

=
𝑛𝐸

𝑅 + 𝑛𝑅
 

From (i) and (ii) 

𝑛
𝐸

𝑅 + 𝑛𝑅
= 10 (

𝐸

𝑛𝑅 + 𝑅
) 

n = 10 

16. (b) R = (47 ± 4.7) × 103 

R = 47 × 103±10% 

As per colour code, 3 – Orange, 4 – Yellow, 7 – Violet, 10% - Silver. 

17. (a) The law is based on the conservation of charge where the charge (measured in coulombs) 

is the product of the current (in amperes) and the time (in seconds). If the net charge in a region 

is constant, the current law will hold on the boundaries of the region. 

18. (c) 𝐼 =
𝐸

𝑅+𝑟
⇒ 4.5 =

50

10+𝑟
⇒ 45 + 4.5𝑟 = 50 

𝑟 =
5

4.5
= 1.1 

19. (a) For constant current to load 

𝐼 =  
𝐸

𝑅
= 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  

This expression is valid when internal resistance iszero. 

20. (b) 𝑖 =
2𝐸

𝑟1+𝑅+𝑟2
 

V = E – ir 

𝑉 = 𝐸 −
2𝐸𝑟1

𝑟1 + 𝑟2 + 𝑅
 

0 =
𝐸𝑟1 + 𝐸𝑟2 + 𝐸𝑅 − 2𝐸𝑟1

𝑟1 + 𝑟2 + 𝑅
 

E(r2 + R – r1) = 0 

R = r1– r2 

21. (a) 𝐼 =
𝑛𝐸

𝑛𝑟
=

𝐸

𝑟
= constant,   

                      As is clear from equation I is independent of n hence constant straight  line plot. 
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22. (c) Balanced bridge 

𝑅𝑒𝑞 =
40 × 120

40 + 120
 

=
40 × 120

40 + 120
= 30 

Current 𝐼 =
7

30 + 5
=

1

5
= 0.2𝐴 

23. (c) The percentage error in R can be minimized by adjusting the balance point near the middle of the 

bridge, i.e., when I1 is close to 50cm. This requires a suitable choice of S. 

𝑆𝑖𝑛𝑐𝑒,
𝑅

𝑆
=

𝑅𝑙1
𝑅(100 − 𝑙1)

=
𝑙1

100 − 𝑙1
 

Since here, R : S :: 2.9 : 97.1 imply that the S is nearly 33 times to that of R. In order to make this 

ratio 1:1, it is necessary to reduce the value of S nearly 
1

33
times i.e., nearly 3. 

24. (c) To convert a galvanometer into an ammeter a low value resistance called shunt is to be connected 

in parallel to it. 

 

25. (c) 𝑆 = (
𝐼𝑔

𝐼−𝐼𝑔
) × 𝑅𝐺 =

1×0.018

10−1
= 2 × 10−3 = 0.002 

26. (a) 𝑆 = (
𝐼𝑔

𝐼−𝐼𝑔
) × 𝑅𝐺 = (

50×10−6

5−50×10−6) 25 = 0.25𝑚 = 2.5 × 10−4 

27. (a) To convert a galvanometer into a voltmeter a high resistance is to be connected in series with it. 

 
28. (d) Resistance of ideal voltmeter is infinite while that of ammeter is zero.A voltmeter is connected in 

parallel so that it draws minimum current from circuit. 

29. (b) In a potentiometer experiment, the emf of a cell can be measured, if the potential drop along the 

potentiometer wire is more than the emf of the cell to be determined. Here, values of emfs of two cells 

are given as 5V and 10V, therefore, the potential drop along the potentiometer wire must be more than 

10 V. 
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30. (d) 
𝐸1+𝐸2

𝐸1−𝐸2
=

50

10
 

⇒
2𝐸1

2𝐸2
=

50 + 10

50 − 10
⇒

𝐸1

𝐸2
=

3

2
 

31. (c) Potentiometer is more accurate because it doesn’t draw any current at the balance point. 

                A potentiometer is an accurate and versatile device to make electrical measurements of emf  

                Since, the method involves a condition of no current flow through the galvanometer, the  

                device can be used to measure potential difference, internal resistance of a cell and compare  

                 emf's of two sources 

 

32. (b) Since, 𝑃 =
𝑉2

𝑅
, as 𝑉 = constant 

𝑃
1

𝑅
,          


𝑃1

𝑃2
=

𝑅2

𝑅1
⇒

𝑅2

𝑅1
=

200

100
 

R2 = 2R1 

33. (d) 𝑅 =
(220)2

100
= 484 

𝑖 =
110

484
  ;   𝑃 = 𝑖2𝑅 =

(110)2 × 484

(484)2
=

110 × 110

484
= 25 𝑤𝑎𝑡𝑡 

34. (c) 𝑖 =
90

30
= 3𝐴 ; 𝑅𝑏 =

(30)2

100
=

30×30

90
= 10 

𝑖 =
120

10 + 𝑅
⇒ 3 =

120

10 + 𝑅
⇒ 𝑅 = 30 

35. (a) Since, Heat (H) = (
𝑉2

𝑅
)t and H = msT 

(10𝐸)2𝑡

𝑅
= 𝑚𝑠𝑇 

Now,
(𝑛𝐸)2𝑡

2𝑅
= (2𝑚)𝑠𝑇 

𝑛2𝐸2𝑡

2𝑅
=

2 × 102𝐸2𝑡

𝑅
⇒ 𝑛 = 20 

36. (b) 𝑃1 =
(220)2

𝑅1
 ;  𝑅2 =

𝑅

4
 

𝑃2 =
(220)2

𝑅/4
 ;  

𝑃2

𝑃1
= 4 

37. (c) Since, Voltage across R2 and R3 are same 

 R2= R3 

𝑖2𝑅1 = 𝑖1
2𝑅2 

𝑖2𝑅1 = (
𝑅3

𝑅2 + 𝑅3
𝑖)

2

𝑅2 
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𝑅1 =
𝑅2

4
 

38. (d) For V = constant 

𝐻
1

𝑅
⇒

𝐻1

𝐻2
=

𝑅2

𝑅1
=

𝑅

2

2𝑅
=

1

4
 

39. (a) When resistance R is connected to a generator power dissipated is  

        𝑃 =
𝑉2

𝑅
           ----------------(1) 

When another resistor is connected in series then total resistance R = R1 + R2 

 Power dissipated P =  
V2

R1+R2
 ---------------------(2) 

As is clear from equation (1) and (2) when resitance increases (R = R1 + R2) power decreases. 

40.  (d) From the given circuit 

 

 
Power (P) = Voltage (V) x current (i) 

𝐼 =  
𝑃

𝑉
 = 

500

100
= 5𝐴 

Resistance of bulb 𝑅𝐵 =
𝑉2

𝑃
 

Putting V = 100V, P = 500W 

R = (100)2/500 = 20Ω 

V = 230V – 100V = 130V  

V = IR 

 V = 130V, I = 5A 

R = 130/5 = 26Ω 

 

41.  (a) Q = at – bt2 

i = a – 2bt (for i = 0 t= 
𝑎

2𝑏
) 

From joule’s law of heating dH = i2Rdt 

𝐻 = ∫(2 − 2𝑏𝑡)2𝑅𝑑𝑡

𝑎

2𝑏

0

 

𝐻 =
(𝑎 − 2𝑏𝑡)3𝑅

−3 × 2𝑏
|
0

𝑎

2𝑏

=
𝑎3𝑅

6𝑏
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   ASSERTION AND REASON 

1. (d)  The positive terminal is the point of highest potential and the negative terminal is the point of 

lowest potential. Also. the electronic current flow is the flow of electrons from the point of higher 

potential is +ve terminal and current flow from higher to lower potential. Hence both assertion and reason 

are false. 

2. (b)Electrons move in all directions haphazardly in metals. When an electric field  is applied, 

each free electron acquires a drift velcity. There, is a net flow of charge, which consitutes 

current. In the absence of electric field this is impossible and hence, there is no current. 

Hence both assertion and reason are true but reason is not the correct explanation of 

assertion. 

3. (a)The possibility of an electric bulb fusing is higher at the time of switching on and 

off because of the coiling in the bulb which acts as inductor produce a large current at that 

time which generates more heat and melting of the coil wire. Hence, both assertion and 

reason are true and reason is correct explanation of assertion. 

4. (a) The electric power of a heater is more than that of a bulb 

Since, 𝑃 =  
𝑉2

𝑅
  (where V is voltage , R is resistance). 

the resistance of heater is less than that of the electric bulb. When a heater connected in 

parallel to the bulb is switched on, it draws more current due to its lesser resistance, 

consequently, the current through the bulb decreases and so it becomes dim.When the 

heater coil becomes sufficiently hot, its current. Consequently, the current through the 

electric bulb recovers. Hence, dimness of the bulb decreases. 
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3. Magnetic Effects of Current and Magnetism 

Magnetic Effects of Current 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. 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 a magnetic field; moving coil galvanometer-its current sensitivity and conversion to ammeter 

andvoltmeter. • 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. • Electromagnetic and 

factors affecting their strengths. Permanent magnets 

Concept of Magnetic field: The region near a magnet where a magnetic needle experiences a torque and 

rests in a definite direction.is called magnetic field. Oersted Experiment proved that moving charges 

produce magnetic field in the surrounding space. 

 

The curved lines are known as magnetic lines of force. The lines of force in a magnetic field are those 

imaginary lines which continuously represent the direction of the magnetic field. The tangent drawn at 

any point on a line of force shows the direction of magnetic field at that point. 

• Lines of force emanate from north pole and enter south pole. 

• Two lines of foce never intersect each other. 

• Where field is stronger lines of force are close. 

Magnetic Flux: is a measure of the number of magnetic lines of force passing through some surface held in 

the magnetic field. 

𝝓𝑩 = ∫𝑩.𝒅𝑨 

Lorentz Force:When a charged particle moves in a magnetic field, it experiences a force. This force is 

called Lorentz force, direction of this force is perpendicular to the direction of magnetic field., as well as 

to the direction of motion of the particle. For a particle carrying a charge +q is moving with velocity v in 

and right angles  to a magnetic field B, then the magnitude of Lorentz force is given by  

𝑭 = 𝒒𝒗𝑩𝒔𝒊𝒏𝜽 

Note :If θ = 0, then F = 0 , if the charged particle moves parallel to the magnetic field it 

does not experience any force. 
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Motion of Charged Particel in a Uniform Magnetic Field:A positively charged particle (+q) enters a 

uniform magnetic field B at point O moving with velocity v perpendicular to the field.The particle moves 

on a circular path with constant speed v and the magnetic force F will provide it the necessary centripetal 

force. If m be the mass of the particle and r the radius of its path, then the magnitude of the centripetal 

force will be mv2 / r, hence  

 

 

 

 

 

The radius of circular path is given by  

 

If K is kinetic energy of the particle then (K = ½ mv2) 

 

Time period of particle is given by 

 

and frequency of particle n = 1/T   is given by  

 

Force on current carrying conductor: Force on current carrying conductor of length L carrying current 

i , placed in magnetic field strength B is given by 
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F = iBLsinθ 

Biot-Savart law: 

Magnitude of the magnetic field ΔB generated at a point P 

due to a small element Δl of current carrying conductor is 

given by  

 

 

 

Where 𝛍0/4π  is proportionality constant.𝛍0ispermeabilty of free space. 

Ampere’s law and its applications to infinitely long straight wire, straight and toroidal solenoids. 

Ampere’s Law: states that 'the line integral of a magnetic field intensity along a closed path is equal to 

the current distribution passing through that loop'. 

∫B.dl = 𝛍0I 

Where ∫B.dlis line integral of B along a closed path.I is current. 

Magnetic field due to long straight current carrying wire:The magnetic lines of force near a linear 

current carrying conductor are concentric circles around the conductor in a plane perpendicular to the 

conductor. 

 

 

 

 

Magnetic field at the centre of a circular current carrying coil:A wire is bent in the form of a 

circular loop of radius a meterand it carries a current of iampere.Magnetic field at ceentre of loop is 

given by  
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If the wire be in the form of a coil of N turns then  

 

Magnetic field on the axis of a current carrying circular loop: The magnitude of the magnetic field 

on the axis of a current carrying circular loop at a point distance x meter is given by  

 

Toroidal solenoids: A solenoid bend into the form of a ring is calledtoroidalsolenoid.For n being the 

number of turns of wire per unit length , I current the magnetic field is give by 

 

B = 𝛍0 nI 

 

Note: magnetic field exists only in tubular area bound by coil, does not exist in the 

area outside and inside the coil. 

 

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

It is an electrically powered machine which produces a beam of charged particles that is used for medical, 

industrial and research processes.  A cyclotron accelerates charged particles in a spiral path, which allows 

for a much longer acceleration path than a straight line accelerator. 

Cyclotron Frequency: The time taken by ion of charge q of mass m to describe semicirculr path is given 

by  

 

Cyclotron frequency ν = 1/T  
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Maximum kinetic energy gained by charged particle  

 
Cylotron frequency is also known as magnetic resonance frequency. 

Force between two parallel current-carrying conductors-

definition of ampere 

The force per meter length between two current carrying 

parallel wires separated by a distance r apart is given by  

 

If the direction of currents in two parrel wires are same, the wires attract each other and if the direction of 

currents are opposite the wires repel each other. 

1 ampere is the current which when flowing in each of two infinitely long parallel conductors one meter 

apart in vacuum produces between them a force of exactly 2x 10-7 newton per metere of length. 

Torque experienced by a current loop in a magnetic field; moving coil galvanometer-its current 

sensitivity and conversion to ammeter and voltmeter 

A rectangular current carrying coil having N turns and area A is placed in 

a uniform field B, in such a way that normal to the coil makes an angle of 

θ with the direction of B  

Torque   τ = NBIA sinθ 
τ   is maximum when θ = 0. 

Work Done  

When coil is rotated through an angle θ from its equilibrium position , then work done is  

W = MB (1 – cosθ) 

Maximum when θ = 1800.Wmax = 2MB 

Potential energy U = - MBcosθ = M.B 

Moving Coil Galvanometer 

A moving coil galvanometer works on the principle that a current-

carrying coil placed in a magnetic field, experiences a torque. The coil springs along 

with the radial field ensure the deflection to be proportional to the strength of the 

current. 

τ = NBiA 

 a reestorng torque is set up in the suspension fibre. If ϕ is angle of twist the restoring 

force is  

τmax= C ϕ 
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where C is the torsional constant. 

At equilibrium  

NBiA = Cϕ 

i= Kϕ 

   where K = C / NBA is the galvanometer constant. 

Current Sensitivity : is defined as the deflection produced in the galvanometer per unit current flowing 

through it. 

 

Voltage sensitivity: Defined as the deflection produced in the galvanometerper unit applied to it. 

 

Shunt: A galvanometer is used in electrical circuits to detect current and in experiments to determine the 

null point.To save the galvanometer from these possible damages a thick wire or a strip of copper is 

connected in parallelwith its coil, it is called shunt. 

Ammeter: An ammeter is an instrument used to measure currents in electrical circuits directly in 

ampere.(A).The resistance of the ammeter is very small compared to other resistances in the circuit. 

Conversion of Galvanometer into Ammeter:An ammeter is made by connecting a low resistance S in 

parallel with a pivoted type moving coil galvanometer G. 

 

 

 

 

 

Conversion of Galvanometer into Voltmeter: A voltmeter is made by connecting a resistor of high 

resistance R in series with a pivoted type moving ciol galvanometer G. 

 

 

 

 

 

Current loop as a magnetic dipole and its magnetic dipole moment: A current carrying circular coil 

behaves as a bar magnet whose magnetic moment is  
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M = NiA 
Where N = number of turns in the coil, i = current through the coil , A = area of the coil. 

Lorentz Force: If a particle is carrying a charge q is moving in space where both electric(E) and magnetic field 

(B) are present then the force on particle is given by  

𝑭 = 𝒒𝑬 + 𝒒𝒗 𝒙 𝑩 
This is called Lorentz force. 

Torque on a Bar Magnet in a Magnetic field: Magnetic Moment 

When magnetic dipole moment is pm then torque is given by  

τ = pmBsinθ 
Potential Energy of a magnet in a magnetic field : 

U = -pmBcosθ 

Magnetic Dipole(Bar Magnet): A magnetic dipoleconsists of two unlike poles of equal strengths 

separated by a small distance. 

Magnetic dipole moment pm is given by  

pm = m x 2l 

where m is the magnitude of magnetic pole strength and magnetic length 2l of magnet. 

Magnetic field Intensity due to magnetic dipole (Bar Magnet) 

End on position: 

 

 

Broadside on Position: 

 

 

 

 

 

 

Earths Magnetic field: Earth behaves as if a powerful magnet is placed within it, the south pole of the 

magnet being towards the earths north pole and the north pole towards the earth south pole. 

Angle of Declination: At any place the acute angle between the magnetic meridian and the geographical 

meridian is called the angle of declanation. 

Angle of Dip : The angle of dip at a place is the angle between the direction of earths magnetic field and 

the horizontal in th magnetic meridian at that place. 

Horizontal Component of Earths Magnetic Field (BH): 

Horizontal Component BH = Bcosϕ 

Verical component BV = Bsinϕ 
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Total magnetic field𝑩 = √𝑩𝑯 
𝟐  +  𝑩𝒗

𝟐 

tanδ = 
𝑩𝒚

𝑩𝑯
 

At equator δ = 0, BH = B, Bv = 0. 

At poles δ = 900 , BH = 0, BV = B. 

Magnetic field : Space around a magnetic pole or magnet or current carrying wire within its effect can be 

experienced is defined as magnetic field. 

Magnetic Flux : The number of magnetic lines passing normally through a surface is defined as magnetic 

flux (ϕ). SI unit is weber. 

Magnetic Permeabilty : It is degree or extent to which magnetic lines can enter a 

substance.Relativepermeabilty 

𝝁𝒓 = 
𝒇𝒍𝒖𝒙 𝒅𝒆𝒏𝒔𝒊𝒕𝒚 𝒊𝒏 𝒎𝒂𝒕𝒆𝒓𝒊𝒂𝒍

𝒇𝒍𝒖𝒙 𝒅𝒆𝒏𝒔𝒊𝒕𝒚 𝒊𝒏 𝒗𝒂𝒄𝒖𝒖𝒎
 

Diamagnetic Materials 

Materials 

Paramagnetic Magnetic 

Materials 

Ferromagnetic Magnetic 

Materials 

Cause orbital motion of 

electrons 

Cause spin motion of 

electrons 

Cause formation of domains 

susceptibility low and 

negative 

susceptibility low but 

positive 

susceptibility  positive but 

high 

Relative permeabilty less 

than 1 

Relative 

permeabiltygreater  than 1 

Relative permeabilty much 

greater  than 1 

Repelled in an external 

magnetic field 

Feebly attracted in an 

external magnetic field 

Strongly attracted in an 

external magnetic field 

examples: Cu, Ag, Au examples : Al, Mn, Pt examples: Fe, Co, Ni 

A hysteresis loop (also known as a hysteresis curve) is a four-quadrant graph that shows the relationship 

between the induced magnetic flux density B and the magnetizing force H. It is also referred to as the B-

H loop.The area of hysteresis loop for soft iron is much smaller than for steel so energy loss per unit 

volume per cycle or soft iron is smaller than steel. The retentivity of soft iron is greater than that of steel. 

The coercivity of steel is much larger than that of soft iron. 
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Electromagnets are made of coils of wire with electricity passing through them. Moving charges create 

magnetic fields, so when the coils of wire in an electromagnet have an electric current passing through 

them, the coils behave like a magnet. 

 Factors that affect the strength of electromagnets are the nature of the core material,  

• strength of the current passing through the core,  

• the number of turns of wire on the core  

• the shape and size of the core 

The main advantage of an electromagnet over a permanent magnet is that the magnetic field can be 

quickly changed by controlling the amount of electric current in the winding. However, unlike 

a permanent magnet that needs no power, an electromagnet requires a continuous supply of current to 

maintain the magnetic field. 

Magnetic Effects of Current 

1. Biot-Savart law indicates that the moving electrons (velocity v) produce a magnetic field B such 

that[ NCERT Exemplar] 

(a) B is perpendicular to v 

(b) B is parallel to v 

(c) It obeys inverse cube law 

(d) It is along the ling joining the electron and point of observation 

2. If a long hollow copper pipe carries a direct current, the magnetic field associated with the 

current will be[JIPMER 2002] 

(a) Only inside the pipe 

(b) Only outside the pipe 

(c) Neither inside nor outside the pipe 

(d) Both inside and outside the pipe 

3.A long straight wire of radius ‘a’ carries a steady current i. The current is uniformly distributed across 

its cross section. The ratio of the magnetic field at 
𝑎

2  
and   2𝑎  is[AIIMS 2008, NEET(Phase -1) 2016] 

(a) ¼     (b) 4 

(c) 1     (d) ½ 

4.The current is uniformly distributed over its cross-section. The ratio of the magnetic fields 𝐵 and 𝐵, at 

radial distance 
𝑎

2
 and 2a respectively, from the axis of wire[NEET (Phase – 1) 2016] 

(a) 
1

4
     (b) 

1

2
 

(c) 1     (d) 4  

5.A circular coil of radius R carries an electric current. The magnetic field due to the coil at a point on 

the axis of the coil located at a distance r from the centre of the coil, such that r>>R, varies as[AIIMS 

2004] 

(a) 
1

𝑟
     (b) 

1

𝑟3/2 

(c) 
1

𝑟2     (d) 
1

𝑟3 

6.Magnetic field intensity at the centre of coil of 50 turns, radius 0.5m and carrying a current of 

2𝐴  is[RPMT 2005, VITEEE 2006] 

(a) 0.5 × 10−5𝑇   (b) 1.25 × 10−4𝑇 

(c) 3 × 10−5𝑇    (d) 4 × 10−5𝑇 

7. A closely wound flat circular coil of 25 turns of wire has diameter of 10 cm and carries a current of 4 

ampere. Determine the flux density at the centre of a coil[AIIMS 2001] 
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(a) 1.679 × 10−5𝑡𝑒𝑠𝑙𝑎  (b) 2.028 × 10−4𝑡𝑒𝑠𝑙𝑎 

(c) 1.257 × 10−3𝑡𝑒𝑠𝑙𝑎  (d)1.512 × 10−6 𝑡𝑒𝑠𝑙𝑎 

8. A length L of wire carries a steady current I. It is bent first to form a circular plane coil of one turn. 

The same length is now bent more sharply to give a double loop of smaller radius. The magnetic field at 

the centre caused by the same current is [NCERT, AIIMS, MP PMT] 

(a) A quarter of its first value 

(b) Unaltered 

(c) Four times of its first value 

(d) A half of its first value 

9.Two concentric coils each of radius equal to 2𝜋 cm are placed at right angles to each other. 3 𝐴 and 

4 𝐴 are the currents flowing in each coil respectively. The magnetic induction in 𝑊𝑏/𝑚2 at the centre of 

the coils will be(𝜇0 = 4𝜋 × 10−7𝑊𝑏/𝐴𝑚)[AIEEE 2005] 

(a) 12 × 10−5      (b) 10−5 

(c) 5 × 10−5      (d) 7 × 10−5 

10.A toroid of n turns, mean radius 𝑅 and cross-sectional radius a carries current 𝐼. It is placed on a 

horizontal table taken as xy-plane. Its magnetic moment 𝑚[NCERT Exemplar] 

(a) Is non-zero and points in the 𝑧-direction by symmetry 

(b) Points along the axis of the toroid (𝑚 = 𝑚∅) 

(c) Is zero, otherwise there would be field falling as  
1

𝑟3 at large distances outside the toroid 

(d) Is pointing radially outwards 

11.Consider the two idealized system (i) a parallel plate capacitor with large plates and small separation 

and (ii) a long solenoid of length 𝐿 >> 𝑅, radius of cross-section. In (i) E is ideally treated as a constant 

between plates and zero outside. In (ii) magnetic field is constant inside the solenoid and zero outside. 

These idealized assumption, however, contradict fundamental laws as below[NCERT Exemplar] 

(a) Case (i) contradicts Gauss law for electrostatic fields 

(b) Case (ii) contradicts Gauss law for magnetic field 

(c) Case (i) agrees with ∮𝐸. 𝑑𝑙 = 0 

(d) Case (ii) contradicts ∮𝐻. 𝑑𝑙 = 𝐼𝑒𝑛 

12.An arrangement of three parallel straight wires placed perpendicular to plane of paper carrying same 

current ‘I’ along the same direction is shown in figure. Magnitude of force per unit length on the middle 

wire ‘B’ is given by[NEET 2017] 

 

(a) 
𝜇0𝑖

2

2𝜋𝑑
                   (b) 

2𝜇0𝑖
2

 

(c) 
√2𝜇0𝑖

2

𝜋𝑑
     (d) 

𝜇0𝑖
2

√2𝜋𝑑
 

13.A uniform electric field and a uniform magnetic field are produced, pointing in the same 

direction. If an electron is projected with its velocity pointing in the same direction[CBSE PMT 

(Pre.) 2011] 

(a) The electron will turn to its right 

(b) The electron will turn to its left 

(c) The electron velocity will increase in magnitude 

(d) The electron velocity will decrease in magnitude 
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14. When a proton is released from rest in a room, it starts with an initial acceleration 𝑎0 towards 

west. When it is projected towards north with a speed 𝑣0 it moves with an initial acceleration 

3𝑎0 towards west. The electric and magnetic fields in the room are[NEET 2013] 

(a) 
𝑚𝑎0

𝑒
𝑒𝑎𝑠𝑡,

3𝑚𝑎0

𝑒𝑣0
𝑑𝑜𝑤𝑛   (b) 

𝑚𝑎0

𝑒
𝑤𝑒𝑠𝑡,

2𝑚𝑎0

𝑒𝑣0
𝑢𝑝 

(𝑐 ) 𝑤𝑒𝑠𝑡,
2𝑚𝑎0

𝑒𝑣0
𝑑𝑜𝑤𝑛   (d) 

𝑚𝑎0

𝑒
𝑒𝑎𝑠𝑡,

3𝑚𝑎0

𝑒𝑣0
𝑢𝑝 

15.An 𝛼 particle and a proton travel with same velocity in a magnetic field perpendicular to the 

direction of their velocities. Find the ratio of the radii of their circular path[K2012] 

(a) 4 : 1     (b) 1 : 4 

(c) 2 : 1     (d) 1 : 2 

16. A long straight wire carries a certain current and produces a magnetic field 

2 × 10−4 𝑊𝑒𝑏𝑒𝑟

𝑚2 at  perpendicular distance of 5 cm from the wire. An electron situated at 5 cm from 

the wire moves with a velocity 107𝑚/𝑠 towards the wire along perpendicular to it. The force 

experienced by the electron will be (Charge on electron 1.6 × 10−19𝐶)[NEET(Karnataka)2013] 

(a) 3.2 N     (b) 3.2 × 10−16𝑁 

(c) 1.6 × 10−16𝑁    (d) Zero 

17. In a cyclotron, a charged particle[NCERT Exemplar] 

(a) Undergoes acceleration all the time 

(b) Speeds up between the dees because of the magnetic field 

(c) Speeds up in a dee 

(d) Slows down within a dee and speeds up between dees. 

18.A proton moving with a velocity 2.5 × 107𝑚/𝑠, entrs a magnetic field of intensity 2.5T making 

an angle 30𝑜 with the magnetic field. The force on the proton is[Pb. PMT 2004] 

(a) 3 × 10−12𝑁    (b) 5 × 10−12𝑁 

(c) 6 × 10−12𝑁    (d) 9 × 10−12𝑁 

19.When a charged particle moving with velocity is subjected to a magnetic field of induction, the 

force on it is non-zero. This implies that[CBSE PMT 2006, AFMC 2006] 

(a) Angles between �⃗�  and �⃗� can have any value other than zero and 180𝑜 

(b) Angles between �⃗�  and �⃗�  is either zero or 180𝑜 

(c) Angles between �⃗�  and �⃗�  is necessarily 90𝑜 

(d) Angles between �⃗�  and �⃗�  can have any value other than 90𝑜 

20. An electron is projected with uniform velocity along the axis of a current carrying long solenoid. 

Which of the following is true[NCERT Exemplar] 

(a) The electron will be accelerated along the axis 

(b) The electron path will be circular about the axis 

(c) The electron will experience a force at 45𝑜 to the axis and hence execute a helical path 

(d) The electron will continue to move with uniform velocity along the axis of the solenoid 

21. A charged particle (charge q) is moving in a circle of radius R with uniform speed 𝑣. The 

associated magnetic moment 𝜇 is given by [CBSE PMT 2007, AIIMS 2007] 

(a) 
𝑞𝑣𝑅

2
      (b) 𝑞𝑣𝑅2 

(c) 
𝑞𝑣𝑅2

2
     (d) 𝑞𝑣𝑅 

22. An electron is moving in a circular path under the influence of a transverse magnetic field 

of 3.57 × 10−2𝑇. If the value of 𝑒/𝑚 is 1.76 × 1011𝐶/𝑘𝑔, the frequency of revolution of the 

electron is[NEET(Phase – II) 2016] 

(a) 6.82 MHz     (b) 1 GHz 
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(c) 100 MHz     (d) 62.8 MHz 

23. A rectangular loop carrying a current 𝑖 is situated near a long straight wire such that the wire is 

parallel to the one of the sides of the loop and is in the plane of the loop. If a steady current 𝐼 is 

established in wire as shown in figure, the loop will[MP PET 2012] 

(a) Rotate about an axis parallel to the wire 

(b) Move away from the wire or towards right 

(c) Move towards the wire 

(d) Remain stationary 

24. Two thin long parallel wires separated by a distance b are carrying a current 𝑖 amp each. The 

magnitude of the force per unit length exerted by one wire on the other is[MP PMT 2012] 

(a) 
𝜇0𝑖

2

𝑏2
     (b) 

𝜇0𝑖
2

2𝜋𝑏
 

(c) 
𝜇0𝑖

2𝜋𝑏
      (d) 

𝜇0𝑖

2𝜋𝑏2 

25. Two thin, long, parallel wires, separated by a distance ‘𝑑’ carry a current of ‘I’ A in the same 

direction. They will[DCE 2009] 

(a) Attract each other with a force of 𝜇0𝑖
2/(2𝜋𝑑2) 

(b) Repel each other with a force of 𝜇0𝑖
2/(2𝜋𝑑2) 

(c) Attract each other with a force of 𝜇0𝑖
2/(2𝜋𝑑) 

(d) Repel each other with a force of 𝜇0𝑖
2/(2𝜋𝑑) 

26. A square loop 𝐴𝐵𝐶𝐷 carrying a current 𝐼, is placed near and coplanar with a long straight 

conductor 𝑋𝑌 carrying a current 𝐼, the net force on the loop will be[NEET (Phase – 1) 2016] 

(a) 
𝜇0𝐼𝑖

2𝜋
     (b) 

2𝜇0𝐼𝑖𝐿

3𝜋
 

(c) 
𝜇0𝐼𝑖𝐿

2𝜋
    (d) 

2𝜇0𝐼𝑖𝐿

3𝜋
 

27. A conducting circular loop of radius r carries a constant current 𝑖. It is placed in a uniform 

magnetic field �⃗� , such that �⃗� , is perpendicular to the plane of the loop. The magnetic force 

acting on the loop is[MP PMT 2012] 

(a) 𝑖𝑟�⃗�     (b) 2𝜋𝑟𝑖�⃗�  

(c) Zero    (d) 𝜋𝑟𝑖�⃗�  

28. A straight wire of length 0.5 metre and carrying a current of 1.2 ampere is placed in a uniform 

magnetic field of induction 2 tesla. The magnetic field is perpendicular to the length of the wire. 

The force on the wire is[WB JEE 2012, RPET 2003] 

(a) 2.4 𝑁    (b) 1.2 𝑁 

(c) 3.0 𝑁    (d) 2.0 𝑁 

29. The magnetic moment of a current (i) carrying circular coil of radius (𝑅) and number of turns 

(𝑛) varies as[AIIMS 2004] 

(a) 1/𝑟2    (b) 1/𝑟 

(c) 𝑟     (d) 𝑟2 

30. A current carrying circular loop of radius 𝑅 is placed in the 𝑥 − 𝑦 plane with centre at the origin. 

Half of the loop with 𝑥 > 0 is now bent so that it now lies in the 𝑦 − 𝑧 plane. 

(a) The magnitude of magnetic moment now diminishes[NCERT Exemplar] 

(b) The magnetic moment does not change 

(c) The magnitude of 𝐵 at (0,0, 𝑧), 𝑧 > 𝑅 increase 

(d) The magnitude of 𝐵 at (0,0, 𝑧), 𝑧 ≫ 𝑅 is unchanged 
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31. A bar magnet of magnetic moment 𝑀 is placed at right angles to a magnetic induction 𝐵. If a 

force 𝐹 is experienced by each pole of the magnet, the length of the magnet will 

be[NEET(Karnataka) 2013] 

(a) 𝑀𝐵/𝐹    (b) 𝐵𝐹/𝑀 

(c) 𝑀𝐹/𝐵    (d) 𝐹/𝑀𝐵 

32. A current loop in a magnetic field[NEET 2013] 

(a) Can be in equilibrium in two orientations, one stable while the other is unstable 

(b) Experiences a torque whether the field is uniform or non uniform in all orientations. 

(c) Can be in equilibrium in one orientation 

(d) Can be in equilibrium in two orientations, both the equilibrium states are unstable 

33. A circular current loop of magnetic moment 𝑀 is in an arbitrary orientation in an external magnetic 

field 𝐵. The work done to rotate the loop by 30𝑜 about an axis perpendicular to its plane is[NCERT 

Exemplar] 

(a) 𝑀𝐵    (b) √3
𝑀𝐵

2
 

(c) 
𝑀𝐵

2
    (d) Zero 

34. A metallic rod of mass per unit length 0.5𝑘𝑔𝑚−1 is lying horizontally on a smooth inclined plane 

which makes an angle of 30𝑜 with the horizontal. The rod is not allowed to slide down by flowing 

a current through it when a magnetic field on induction 0.25T is acting on it in the vertical 

direction. The current flowing in the rod to keep is stationary is[NEET 2018] 

(a) 7.14𝐴    (b) 5.98𝐴 

(c) 14.76𝐴    (d) 11.32𝐴 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

1. Assertion :    Cyclotron does not accelerate electron. 

Reason:   Mass of electron is very small.[AIIMS] 

2. Assertion:  Cyclotron is a device which is used to accelerate the positive ion. 

Reason :Cyclotron frequency depends upon the velocity.[AIIMS] 

3. Assertion :The magnetic field produced by a current carrying solenoid is  

                    independent of its length and cross-sectional area. 

Reason:   The magnetic field inside the solenoid is uniform.     [AIIMS 2008] 

4.   Assertion::Torque on the coil is the maximum, which coil is suspended in a radial  

                                 magnetic field. 

             Reason:     The torque tends to rotate the coil on its own axis.[AIIMS 2010]  

5. Assertion :Magnetic Resonance Imaging (MRI) is useful diagnostic tool for  

                           producing image various parts of human body. 

Reason :   Protons of various tissues of the human body play a role in MRI. [AIIMS 2006] 
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ANSWERS 

Magnetic Effect of Current 

1a 2b 3a 4c 5d 6b 

7c 8c 9c 10c 11b 12d 

13d 14c 15c 16b 17a 18b 

19a 20a 21a 22b 23c 24b 

25c 26d 27c 28b 29d 30a 

31a 32d 33d 34d   

Assertion & Reasoning 

1a 2c 3b 4b 5b  

SOLUTIONS  

1. (a) In Biot-Savart’s law, magnetic field B i dl × r and idl due of flow of electron is in 

opposite direction of v and by direction of cross product of two vectors,B⊥v. 

2. (b) 𝐼𝐼𝑛𝑠𝑖𝑑𝑒 = 0,        𝐵𝐼𝑛𝑠𝑖𝑑𝑒 = 0     [As B. dl⃗⃗  ⃗ = 𝜇0𝐼]Only Outside. 

3. (c) 𝐵1 =
𝜇0𝑖𝑟

2𝜋𝑎2 , 0 < 𝑟 < 𝑎  

𝐵2 =
𝜇0𝐼

2𝜋𝑟
;  𝑟 > 𝑎 

𝐵1

𝐵2
=

𝜇0𝐼(𝑎/2)

2𝜋𝑎2

𝜇0𝐼/2𝜋 × 2𝑎
=

1

2𝑎
×

2𝑎

1
= 1 

4. (c) For points inside the wire 

𝐵 =
𝜇0𝐼𝑟

2𝜋𝑅2
(𝑟 ≤ 𝑅) 

For points outside the wire 

𝐵 =
𝜇0𝐼

2𝜋𝑟
(𝑟 ≥ 𝑅) 

According to the question 

B

B
=

𝜇0𝐼(𝑎/2)

2𝜋𝑎2

𝜇0𝐼(

2𝜋(2𝑎)

= 1: 1 

5. (d) 𝐵𝑎𝑥𝑖𝑠 =
𝜇0

4𝜋
 .

2𝜋𝑁𝐼𝑅2

𝑟3 ; 𝑟 ≫ 𝑅 

R→ Radius of loop 

r→ distance from the centre 
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𝐵𝑎𝑥𝑖𝑠
1

𝑟3
 

6. (b) 𝐵 =
𝜇0𝐼𝑁

2𝑟
=

4𝜋×10−7×2×50

2×0.5
= 1.25 × 10−4𝑇 

7. (c) 𝐵 =
𝜇0𝑛𝐼

2𝑟
=

4𝜋×10−7×25×4

2×
0.1

2

= 1.256 × 10−3𝑇 

8. (c) Magnetic field at the centre - 

𝐵 =
𝑁𝜇0𝐼

2𝑅
 

  Case-I :N1= 1, 2R = L 𝑅 =
𝐿

2𝜋
 

𝐵1 =
𝜇0𝐼

2. (𝐿/2𝜋)
 

Case-II :N2 = 2, 2 × 2R = L 𝑅 =
𝐿

4𝜋
 

𝐵2 =
2𝜇0𝐼

2(𝐿/4𝜋)
 

𝐵1

𝐵2
=

𝜇0𝐼

2 × (𝐿/2𝜋)
 .
2 ×

𝐿

4𝜋

2𝜇0𝐼
=

1

4
 

  B2 = 4B1. 

9. (c) 𝐵𝑃 =
𝜇0𝐼2

2𝑅
 

=
4𝜋 × 10−7 × 4

2 × 0.02𝜋
= 4 × 10−5𝑊𝑏/𝑚2 

𝐵𝑄 =
𝜇0𝐼1
2𝑅

 

=
4𝜋 × 10−7 × 3

2 × 0.02𝜋
= 3 × 10−5𝑊𝑏/𝑚2 

∴ 𝐵 = √𝐵𝑃
2 + 𝐵𝑄

2 

= √(4 × 10−5)2 + (3 × 10−5)2 = 5 × 10−5𝑊𝑏/𝑚2 

10. (c)In case of toroid, the magnetic field is only confined inside the body of toroid in the form of 

concentric magnetic lines of force and there is no magnetic field outside the body of toroid. This 

is because the loop encloses no current. Thus, the magnetic moment of toroid is zero.Ingeneral, if 

we take r as a large distance outside the toroid, then𝑚 
1

𝑟3. But this case is not possible here. 

11. (b)As Gauss law states for ∮ 𝐸. 𝑑𝑠 =
𝑞

0𝑠
 electrostatic field. 

It does not contradict for electrostatic fields as the electric field lines do not form continuous  

closed path. According to Gauss law in magnetic field, 

∮ 𝐸. 𝑑𝑠 = 0

𝑠

 

It contradicts for magnetic field, because there is a magnetic field inside the solenoid  
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and no field outside the solenoid carrying current but the magnetic field lines from the  

closed path. 

12. (d) So find = √2𝐹 

√2𝜇0𝐼
2

2𝜋𝑑
=

µ0𝑖
2

√2𝜋𝑑
 

13. (d) If 𝑣  parallel to �⃗�  ;  𝐹 𝐵 = 0 

And e moves in opposite direction of �⃗�  hence velocity decreases. 

14. (c) Initially 𝑎0 =
𝑒𝐸

𝑚
(west) ⇒ 𝐸 =

𝑚𝑎0

𝑒
(west) 

When projected towards north 

𝑒𝑣0𝐵 + 𝑒𝐸

𝑚
= 3𝑎0 

⇒  𝑒𝑣0𝐵 + 𝑒𝐸 = 3𝑎0𝑚 

𝑒𝑣0𝐵 = 3𝑚𝑎0 − 𝑒𝐸 = 2𝑚𝑎0 

𝐵 =
2𝑚𝑎0

𝑒𝑣0
.         (Vertically downward direction) 

15. (c) 𝑟 =
𝑚𝑣

𝑞𝐵
⇒ 𝑟

𝑚

𝑞
 

𝑟𝛼
𝑟𝑞

= (
𝑚𝛼

𝑚𝑝
) (

𝑞𝑝

𝑞𝛼
) 

⇒ 
𝑟𝛼
𝑟𝑝

= (
4𝑚

𝑚
)(

𝑒

2𝑒
)   ⇒  

𝑟𝛼
𝑟𝑝

= 2: 1 

16. (b) 𝐹 = 𝑞𝑣𝐵 = 1.6 × 10−19 × 107 × 2 × 10−4 = 3.2 × 10−16𝑁 

17. (a) The charged particle undergoes acceleration as 

(i) Speeds up between the dees because of the oscillating electric field and 

(ii) Speed remains the same inside the dees because of the magnetic field but direction 

changes continuously. 

18. (b) 𝐹 = 𝑞𝑣𝐵 sin θ (Lorentz force) 

= 1.6 × 10−19 × 2.5 × 107 × 2.5 ×
1

2
= 5 × 10−12𝑁 

19. (a) Any value other than 0 or 180. 

20. (d) By magnetic Lorentz force electron is projected with uniform velocity along the axis of a 

current carrying long solenoid F = evB sin 0 = 0( = 0) as magnetic field and velocity are parallel. 

The electron will continue to move with uniform velocity along the axis of the solenoid. 

21. (a) 𝜇 = 𝐼𝐴 ;         as 𝐼 =
𝑒𝜔

2𝜋
=

𝑒𝑣

𝑅(2𝜋)
 

A = πR2 

∴  𝜇 =
𝑒𝑣

2𝜋𝑅
. 𝜋𝑅2 =

𝑒𝑣𝑅

2
or

𝑞𝑣𝑅

2
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22. (b) 𝑅 =
𝑚𝑣

𝑞𝐵
 ,  =

𝑣

𝑅
=

𝑞𝐵

𝑚
 

𝑓 =


2𝜋
=

1

2𝜋
 .
𝑞𝐵

𝑚
 

=
1.76 × 1011 × 3.57 × 10−2

(2 × 3.14)
= 109𝐻𝑧.= 1𝐺𝐻𝑧. 

23. (c) Since, F1>F2 

As𝑟1 < 𝑟2, [𝐹 =
𝜇0𝐼1𝐼2
2𝜋𝑟

] 

The loop will move towards the wire. 

24. (b) 
𝐹

𝑙
=

𝑢0𝑖2

2𝜋𝑏
 (refer text)  

25. (c) 𝐹 =
𝑢0𝑖2

2𝜋𝑑
 [Attractive] 

 

26. (d) F = F1–F2 

=
𝜇0𝐼

2𝜋 (
𝐿

2
)
 . (𝑖𝐿) −

𝜇0𝐼

2𝜋 (
3𝐿

2
)
(𝑖𝐿) =

2𝜇0𝑖𝐼

3𝜋
 

27. (c) As field is uniform, then net force is zero. 

28. (b) F = I lB= 1.2 × 0.5 × 2 = 1.2N. 

29. (d) Since, �⃗⃗� = 𝑁𝐼𝐴 ⇒ 𝑚 = 𝑁𝐼 𝜋𝑟2 

𝑚 𝑟2 

30. (a) The direction of magnetic moment of circular loop of radius R placed in the x-y plane is 

along z-direction and given by M = I(r2), when half of the loop with x> 0 is now bent so that it 

now lies in the y-z plane, the magnitudes of magnetic moment of each semicircular loop of radius 

R lie in the x-y plane and the y-z plane is M=I(r2) and the direction of magnetic moments are 

along z-direction and x-direction respectively. Their resultant 

𝑀𝑛𝑒𝑡 = √𝑀
2 + 𝑀

2 = √2 𝑀 = √2 𝐼(𝜋𝑟2)/4 

So, Mnet<M or M diminishes. 

31. (a) 𝜏 = 𝑀𝐵 = 𝐹 × 𝑙 ⇒ 𝑙 =
𝑀𝐵

𝐹
 (by definition) 

32. (d) 𝜏 = �⃗⃗� × �⃗� = 𝑚𝐵 sin θ 

𝑈 = �⃗⃗� . �⃗� = −𝑚𝐵 cos θ 

  When = 0;  = 0 and Umin = –mB→stable equilibrium 

  When  = 180;  = 0 and Umax = –mB→unstable equilibrium. 

33. (d)The rotation of the loop by 30 about an axis perpendicular to its plane make no change in the 

angle made by axis of the loop with the direction of magnetic field, therefore, the work done to 

rotate the loop is zero. 

34. (d) iℓB cos = mg sin  

𝑖 =
𝑚𝑔

ℓ𝐵
tan 𝜃 = (

𝑚

ℓ
)
𝑔 tan 𝜃

𝐵
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𝑖 = 0.5 ×
9.8

0.25
×

1

√3
= 11.3𝑎𝑚𝑝. 

ASSERTION AND REASON 

1. (a) Cyclotron is suitable for accelerating heavy particles like protons, -particles etc, and not 

for electrons because of low mass. Because electrons acquire very high velocities very near to 

velocity of light, appreciable variation in their mass occurs.Hence, both assertion and reason are 

true and reason is correct explanation of assertion. 

2. (c) Cyclotron is utilized to accelerate the positive ion. 

Cyclotron frequency is given by 𝒗 =
𝑩𝒆

𝟐𝝅𝒎
.(B is magnetic field, m is mass) 

It means cyclotron frequency doesn’t depend upon velocity. Therefore, assertion is true 

and reason is false. 

3. (b) The magnetic field due to solenoid having n number of turns/metre and carrying I is 

𝐵 =
𝜇0𝑛𝐼

2
(cos 𝛼 − cos 𝛽) 

4. (b) The torque on the coil in a magnetic field is given by  = nIBA cos  

For radial field, the coil is set with its plane parallel to the direction of the magnetic field 

B, then  = 0o and cos  = 1 

  Torque = nIBA(1) = nIBA[maximum]. 

5. (b) Magnetic resonance imaging is a medical imaging technique used in radiology to form 

pictures of the anatomy and the physiological processes of the body. MRI scanners use strong 

magnetic fields, magnetic field gradients, and radio waves to generate images of the organs in the 

body MRI(Magnetic Resonance Imaging) uses resonance of magnetic field due to spin of hydrogen 

nucleus with external magnetic field.Hence both assertion and reason are  true but reason is not 

the correct explanation of assertion. 

Magnetism 

1. If a magnet is hanged with its magnetic axis then it stops in [AFMC 2003] 
(a) Magnetic meridian   (b) Geometric meridian 

(c) Copper     (d) None of these 

2. For protecting a sensitive equipment from the external magnetic field, it should be [MP PET 2009] 

(a) Placed inside an aluminium case. 

(b) Placed inside an iron case. 

(c) Wrapped with insulation around it when passing current through it. 

(d) Surrounded with fine copper sheet 

3. A magnet of magnetic moment M and pole strength m is divided in two equal parts, then magnetic 

moment of each part will be[MH CET(Med.) 2001, MP PMT 2002] 

(a) M      (b) M / 2 

(c) M / 4      (d) 2M 

4. Unit of magnetic flux density (or magnetic induction) is[MH CET 2004] 

(a) Tesla      (b) Weber/metre2 

(c) Newton/ampere-metre  (d) All of the above 

5. The magnetic induction in air at a distance d from an isolated point pole of strength m unit will be 

[J & K CET 2005] 
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(a) 
𝑚

𝑑
      (b) 

𝑚

𝑑2 

(c) md      (d) md2 

6. A small bar magnet has a magnetic moment 1.2 A-m2. The magnetic field at a distance 0.1 m on 

its axis will be: (0 = 4π × 10–7T-m/A) [GUJCET 2014] 

(a) 1.2×10–4T     (b) 2.4 × 10–4T 

(c) 2.4× 104T     (d) 1.2×10–4T 

7. A magnetic needle is kept in a non uniform magnetic field. It is experiences [AMU(Med) 2010] 

(a) A force and a torque  

(b) A force but not a torque  

(c) A torque but not a force  

(d) Neither a torque nor a force 

       8.  A magnetic needle lying parallel to a magnetic field requires W units of work to turn it  

through 60. The torque required to maintain the needle in this position will be[Kerala PET  

2011, WB-JEE 2012]   

             (a)√3 𝑊       (b) W 

(c) 
√3 𝑊

2
       (d) 2W 

9. If a bar magnet of magnetic moment M is freely suspended in a uniform magnetic field of strength 

B, the work done in rotating the magnet through an angle is[BCECE 2006] 

(a) MB(1 – sinθ)      (b) MB sinθ 

(c) MBcosθ      (d) MB(1 – cosθ) 

10. A 250 turn rectangular coil of length 2.1 cm and width 1.25 cm carries a current of 82 A are 

subjected to a magnetic field of strength 0.85T. Work done for rotating the coil by 180° against 

the torque is [NEET 2017] 

(a) 9.1J       (b) 4.55J 

(c) 2.3J       (d) 1.15J 

11. A bar magnet is hung by a thin cotton thread in a uniform horizontal magnetic field and is in 

equilibrium state. The energy required to rotate it by 60 is W. Now the torque required to keep 

the magnetic in this new position is [NEET (Phase – II) 2016] 

(a) 
√3 𝑊

2
       (b) 

2𝑊

√3
 

(c) 
𝑊

√3
       (d) √3 𝑊 

12. At magnetic poles of earth, angle of dip is [Pb. PET 2002] 

(a) Zero       (b)  45° 

(c) 90°       (d)  180° 

13. At a certain place the horizontal component of earth's magnetic field is √3timesthe vertical 

component. The angle dip at that place is [GUJCET 2015] 

(a) 60°       (b) 45° 

(c) 90°       (d) 30° 

14. The magnetic field of the earth can be modelled by that of a point dipole placed at the centre of 

the earth. The dipole axis makes an angle of 11.3° with the axis of the earth. At Mumbai , 

declination is nearly zero, Then [NCERT Exemplar] 

(a) The declination varies between 11.3°W to 11.3°E 

(b) The least declination is 0°  

(c) The plane defined by dipole axis and the earth axis passes through Greenwich  

(d) Declination averaged over the earth must be always negative 

15. If 1 and 2be the apparent angles of dip observed in two vertical planes at right angles to each 

other, then the true angle of dip is given by[NEET 2017] 
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(a) cot2 = cot21+cot22 

(b) tan2 = tan21+ tan22 

(c) cot2 = cot21– cot22 

(d)  tan2 = tan21– tan22 

16. The time period of oscillation of a freely suspended bar magnet with usual notation is given by 

[KCET 2015] 

(a) 𝑇 = 2π√
𝐼

𝑀𝐵𝐻
    (b) 𝑇 = 2π√

𝑀𝐵𝐻

𝐼
 

(c) 𝑇 = √
𝐼

𝑀𝐵𝐻
    (d) 𝑇 = 2π√

𝐵𝐻

𝑀𝐼
 

17. The time period of a freely suspended magnet is 4 seconds. If it is broken in length into two equal 

parts and one part is suspended in the same way, then it's time period will be[AIIMS 2010] 

(a) 4 sec     (b) 2 sec  

(c) 0.5sec     (d) 0.25 sec 

18. The magnetic susceptibility is negative for [NEET(Phase – 1) 2016] 

(a) Diamagnetic material only  

(b) Paramagnetic material only  

(c) Ferromagnetic material only  

(d) Paramagnetic and ferromagnetic materials 

19. A diamagnetic material in magnetic field moves[CBSE PMT 2003] 

(a) From weaker to the stronger parts of the field  

(b) Perpendicular to the field  

(c) From stronger to the weaker parts of the field  

(d) In none of the above directions 

20. A Paramagnetic sample shows a net magnetization 8 Am–1 when placed in an external magnetic 

field of 0.6T at a temperature of 4K. When the same sample is placed in external magnetic field of 

0.2 T at a temperature of 16K, the magnetisation will be [NCERT Exemplar] 

(a) 
32

3
𝐴𝑚−1     (b) 

2

3
𝐴𝑚−1 

(c) 6 Am–1      (d) 2.4 Am–1 

21. Which of the following is most suitable for the core of electromagnets[CBSE PMT 1990] 

(a) Soft iron     (b) Steel  

(c) Copper–nickel alloy     (d) Air 

22. In a permanent magnet at room temperature [NCERT Exemplar] 

(a) Movement moment of each molecule is zero 

(b) The individual molecules have non–zero magnetic moment which are all perfectly aligned  

(c) Domains are partially aligned 

(d) Domains are all perfectly aligned 

23. Curie temperature is the temperature above which [CBSE PMT 2008] 

(a) A paramagnetic material becomes ferromagnetic 

(b) A ferromagnetic material become paramagnetic  

(c) A paramagnetic material becomes diamagnetic 

(d) A ferromagnetic material becomes diamagnetic 

24. When a ferromagnetic material is heated to temperature above Curie temperature, the material[MP 

PMT 2013] 

(a) Is permanently magnetized  

(b) Remains ferromagnetic 

(c) Behaves like a diamagnetic material 

(d) Behaves like a paramagnetic material 
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25. For diamagnetic materials, magnetic susceptibility is [NEET (Phase – 1) 2016] 

(a) Small and negative 

(b) Small and positive 

(c) Large and negative 

(d) Large and positive 

26. A thin diamagnetic rod is placed vertically between the poles of an electromagnetic. When the 

current in the electromagnet is switched on, then the diamagnetic rod is pushed up, the horizontal 

magnetic field. Hence the rod gains gravitational potential energy. The work required  to do this 

comes from [NEET 2018] 

(a) The current source  

(b) The magnetic field 

(c) The lattice structure of the material of the rod 

(d) The induced electric field due to the changing magnetic field 

Assertion & Reason 
Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

1. Assertion : If a compass needle be kept at magnetic north pole of the earth, the  

                    compass needle  may stay in any direction. 

             Reason : Dip needle will stay vertical at the north pole of the earth.[AIIMS 2008] 

2. Assertion : Diamagnetic materials can exhibit magnetism. 

             Reason : Diamagnetic material have permanent magnetic dipole moment.[AIIMS 2006] 

3. Assertion : A paramagnetic sample displays greater magnetization (for the same magnetising 

field) when cooled  

              Reason : The magnetisation does not depend on the temperature.[AIIMS 2010] 

4. Assertion:We cannot think of magnetic field configuration with three poles. 

Reason : A bar magnet does exist a torque on itself due to its own field.[AIIMS 2002]  

ANSWERS 

Magnetism 

1a 
2b 3b 4d 5b 6b 

7a 
8a 9d 10a 11d 12c 

13d 
14a 15a 16a 17b 18a 

19c 
20b 21a 22c 23b 24d 

25a 
26d     

Assertion & Reason 
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1d 
2c 3c 4d   

Solution  

1. (a) If a magnet is hanged with its magnetic axis then it stops in magnetic meridian. 

The magnetic meridian is a line joining the magnetic north pole with the magnetic south pole inside 

the earth. This is the horizontal component of the magnetic force lines along the surface of the earth. The 

magnetic meridian is parallel with the earth's magnetic lines of force. 

2. (b) Iron is a ferromagnetic substance, so there are no magnetic lines of force inside it. So to protect 

the sensitive equipment from external magnetic field, it should be placed inside an iron can. 

3. (b) M = m(L), (From definition of magnetic moment) 

After M’ = m(
𝐿

2
) =

𝑀

2
 

4. (d) The SI unit of magnetic flux is the Weber (Wb). A flux density of one Wb/m2 (one Weber per 

square metre) is one Tesla (T). 

5. (b) Magnetic Induction is defined asthe property by which an ordinary piece of iron acquires 

magnetic properties temporarily due to the presence of another magnet close to it,  

The magnetic induction in air at a distance d from an isolated pole of strength m is given by 

𝐵 =
𝑚

𝑑2 in C.G.S. system. 

6. (b) 𝐵𝑎 =
𝜇0

4𝜋
×

2𝑀

𝑑3 = 10−7 ×
2×1.2

(0.1)3
= 2.4 × 10−4𝑇 

7. (a) It will experience both force and torque.Due to unequal forces acting on the poles it 

experiences torque. 

8. (a) W = MB(cosθ2 – cosθ1) 

                    W = -MB(cos60 – cos0) = MB/2 

                 MB = 2W 

            Torque = MBsin600 = 2W sin600 

                = 2W x √3/2 = √3W 

9. (d) W = –MB (cos f – cos i) = MB(1 – cos ) 

10. (a)   

Work done 

= 2MB 

= 2 × 250 × 82 × 10–6 × 2.1 × 1.25 × 10–4 × 0.85 

= 9.14 × 10–6J. = 90µJ.  (10-6µJ = 1J) 

11.   (d)  = PE sin 60 (torque) 

W =PE(1 – cos 60) 

From (i) and (ii) 

𝜏

𝑊
=

√3

2
1

2

𝜏 = 𝑊√3 

12.   (c ) The dip needle rests vertically at the magnetic poles so that the angle of dip is 900 at the 

magnetic poles of the earth. 

13.  (d) 𝐵𝐻 = √3𝐵𝑣 (where Bh = horizontal component , Bv = vertical component) 
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 tan 𝛿 =  
𝐵𝑣

𝐵𝐻
=

1

√3
 δ = 30° 

14. (a) For earth’s magnetism, the magnetic field lines of the earth resemble that of a hypothetical 

magnetic dipole located at the centre of the earth.The axis of the dipole does not coincide with the 

axis of rotation of the earth but is  tilted by approximately 11.3 with respect to the later. This 

results into two situations as given in the figure ahead.Hence the declination varies between 

11.3W to 11.3E. 

 

15. (a) 𝑡𝑎𝑛𝜃1 =
𝑡𝑎𝑛𝜃

𝑐𝑜𝑠𝛼
 

 

𝑡𝑎𝑛𝜃2 =
𝑡𝑎𝑛𝜃

cos (90 − 𝛼)
=  

𝑡𝑎𝑛𝜃

𝑠𝑖𝑛𝛼
 

 

Using sin2α + cos2α = 1 

cot2θ2 + cot2θ1= cot2θ 

16. (a) 𝑇 = 2π√
𝐼

𝑀𝐵
 (refer text) 

17. (b) 

𝑇 = 2π√
𝐼

𝑀𝐵
 ; 

𝑇1

𝑇2
= √

𝐵2

𝐵1
= √

2𝐵

𝐵
= √2 

⇒ 𝑇2 =
𝑇1

√2
=

2

√2
= √2sec 

as𝑇1 =
1

𝑓1
=

1

30
× 60 = 2 sec 

18. (a) Magnetic susceptibility is a measure of how much a material will become magnetized in an 

applied magnetic field. It is negative only for diamagnetic material and positive for paramagnetic 

material. 

19. (c ) When diamagnetic material is placed in a non-uniform magnetic field, it tends to move from 

stronger to the weaker part of the magnetic field.  Diamagnetic materials possess strong 

magnetism and get magnetised in opposite direction. It will try to reduce the magnetic field in the 

direction of magnetising field , this is the reason  why it shifts towards the region in which 

magnetising field is weaker. 

20. (b)     realtion between magnetic field induction, temperature and magnetisation. 

𝑖. 𝑒. ,    𝐼(magnetisation)
𝐵(magnetic field inducation)

𝑡(temperature in kelvin)
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⇒
𝐼2
𝐼1

=
𝐵2

𝐵1
×

𝑡1
𝑡2

 

Let us suppose, here   I1 = 8 Am–1 

     B1= 0.6 T, t1 = 4 K 

     B2 = 0.2 T, t2 = 16 K 

     I2 = ? 

⇒
0.2

0.6
×

4

16
=

𝐼2
8

 

⇒ 𝐼2 = 8 ×
1

12
=

2

3
𝐴𝑚−1 

21. (a) Following properties of soft iron make it suitable to be used as core of electromagnet . 

Its Initial permeability is high that is magnetization will be large even if the field is small.and its  

Retentivity is low. Hence, Soft iron is selected for making the core of an electromagnet because 

the core is used in a     solenoid for the production of the strongest magnetism. 

22. (c )  

 

 
A permanent magnet will retain ferromagnetic property which possesses dipole moment at room 

temperature. Because of which domains will be partially aligned due to thermal  agitation. 

23. (b)   Temperature at which certain magnetic materials undergo a sharp change in their magnetic 

properties is known as Curie temperature . Hence, ferromagnetic material becomes 

paramagnetic material. 

 

24. (d)   When a ferromagnetic substance is heated above the Curie point, its domain gets disturbed 

a little bit, and hence the direction of the domains no longer remains aligned towards the magnetic 

field resulting in decreased attraction. When a ferromagnetic material in heated above its curie 

temperature then it behaves like paramagnetic material 
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25. (a)  Diamagnetic materials have no net magnetic moment without the presence of an external 

applied magnetic field (H).Therefore, diamagnetic materials have a small negative magnetic 

susceptibility (χ) and a permeability that is slightly lower than that of vacuum (μ0). 

26. (d). When the current in the electromagnet is switched on, then the diamagnetic rod is pushed up, 

out of the horizontal magnetic field. Hence the rod gains gravitational potential energy. Energy of 

current source will be converted to potential energy of the rod source 

 

Asseration and Reason 

1. (d)The earth has only vertical component of its magnetic field at the magnetic poles. Since compass 

needle is only free to rotate in horizontal plane where H = 0, hence the compass needle may stay 

in any direction. The dip needle rotates in a vertical plane and angle of dip at poles is 90∘. Hence, 

it will stand vertical. 

2. (c)Diamagnetic materials, when placed in magnetic field are oppositely magnetised. 

3. (c)A paramagnetic sample displays greater magnetization when cooled, this is because at lower 

temperature, the tendency to disrupt the aligment of dipoles (due to magnetising field) decreases 

on account of reduced random thermal motion 

4. (d) The bar magnet does not exert a torque on itself in its own magnetic field . 

Torque = MxB 

Since magnetic field B is due to the magnetic moment M the value of cross product will be zero. 

Also, it is well known that magnetic poles exist in pairs, but theoretically one can visualize three 

poles formed by placing the north poles of the two magnets in contact and the south poles separated 

by a distance.  
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4. Electromagnetic Induction and Alternating 

Currents 

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

circuits, wattles current. • AC generator and transformer\ 

Electromagnetic Induction: When the magnetic lines of force or magnetic flux passing through a circuit 

changes an emf is produced in the circuit.If the circuit is closed a current flows throughit.The emf and 

current so produced are called induced emf and induced current and last only while the magnetic flux is 

changing. This phenomenon is known as electromagnetic induction. 

Faraday’s Laws of Electromagnetic Induction: 

First Law: When the magnetic flux through a circuit is changing an induced emf is set up in the circuit 

whose magnitude is equal to the negative rate of change of magneticflux. 

If isΔϕ the change in magnetic flux in time interval Δt , then the emf induced in the circuit is given by  

𝒆 = − 
𝜟𝝓

𝜟𝒕
 

If the circuit is atightly wound coil of n turns , then then emf will be induced in each turn and the emfs of 

all the turns will be added up , and induced emf in the whole coil will be  

𝒆 = −𝑵 
𝜟𝝓

𝜟𝒕
 

Second Law: The direction of the induced emf or the current in any circuit is such as to oppose the cause 

that produces it. This is also known as Len’s law. 

Induced Current : If a coil is closed and total resistance of its circuit is R, then the induced current in the 

circuit is  

𝒊 =  
𝒆

𝑹
=  

𝑵

𝑹

𝜟𝝓

𝜟𝒕
 

The charge flowing through the circuit in time interval Δt is given by  

𝒒 =  
𝑵

𝑹
𝜟𝝓 =  

𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒖𝒓𝒏𝒔 𝒙 𝒄𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒎𝒂𝒈𝒏𝒆𝒕𝒊𝒄 𝒇𝒍𝒖𝒙

𝒓𝒆𝒔𝒊𝒔𝒕𝒂𝒏𝒄𝒆
 

Motion of a straight conductor in a Uniform Magnetic Field:Induced Potential Difference 

  The induced potential difference between the ends of the rod is given  by 

V = Bvl 

 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

67 
 

 

 

 

 

 

Where B is in weber/meter2, v in meter/second and l in meter then V will be in volts. 

Eddy currents are currents which circulate in conductors like swirling eddies in a stream. They are 

induced by changing magnetic fields and flow in closed loops, perpendicular to the plane of the magnetic 

field.  Like any current flowing through a conductor, an eddy current will produce its own magnetic field. 

Self Induction: The phenomenon of electromagnetic induction in which on changing the current in a coil 

, an opposing indced emf is set up in that very coil is called self induction. 

Coefficient of self induction of a coil is equal to the number of flux linkages with the coil when unit 

current is flowing through the coil. 

𝑳 =  −
𝒆

𝜟𝒊/𝜟𝒕
 

SI unit is Henry. 

Self inductance of a Long Solenoid :Taking a long air cored solenoid of length l and area of cross 

section A , having N closely wound turns, then 

𝑳 =  
𝝁𝑵𝟐𝑨

𝒍
 

Mutual Inductance: If we place two coils near each other and pass electric current in one of them , or 

change the current already passing through it or stops the current then an emf is induced in the second coil  

This phenomena of electromagnetic induction is called mutual induction.The first coil is called primary 

coil and the second is called secondary coil. 

Coefficient of mutual induction of two coils is equal to the number of magnetic flux linkages in one coil 

when unit current flows in the other. 

𝑴 = 
𝑵𝝓

𝒊
 

Also if e is the emf andΔi the current flow in time Δt then  

𝑴 = −
𝒆

𝜟𝒊/𝜟𝒕
 

SI unit of coefficient of mutual inductance is henry (H). 

Mutual Inductance of two Coaxial Solenoids: 

For a long air cored solenoid P(primary) of length l and 

area of cross section A having N1 turns let a shorter 

secondary coil S having N2 turns be wound closely over 

the central portion of the primary P. For n1 to be the 

number of turns per unit length in the primary  
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M = 𝛍0n1N2A 

Coefficient of Coupling: The coefficient of coupling K of two coils is a measure of the coupling of the 

coil and is given by  

𝑲 = √𝑴/𝑳𝟏𝑳𝟐  

where L1 and L2 are coefficients of self induction and M the coefficient of mutual induction of the two 

coils. K is always less than 1. 

Inductances in series  

When two coils of inductances L1 and L2 are connected in series and a current I is passed through them, 

and M is mutual inductance between them and flux linking each coil due to the current in itself is in the 

same direction as the flux due to the current in the other coil then, 

L = L1 + L2 + 2M 

When the coils are so placed that the flux linking eah coil due to its own current is opposite in direction 

to the flux due to the current in the other then,  

L = L1 + L2 -2M 

Inductances in Parallel: Let two coils L1 and L2 are connected in parallel between two points and if 

there is mutual inductance M between the coils then 

𝑳 =  
𝑳𝟏𝑳𝟐 − 𝑴𝟐

𝑳𝟏 + 𝑳𝟐 ± 𝟐𝑴
 

Growth and decay of current in an Inductance -Resitance (L-R) dc circuit: 

For a circuit containing a resitanceless coil of self inductance L 

and a non inductive resistance R connected to a battery of 

constant emf E through a two way switch S, the current in such a 

circuit grows at the rate depending upon the values of L and R in 

the circuit given by  

𝒊 =  𝒊𝟎(𝟏 − 𝒆−(
𝑹

𝑳
)𝒕) 

This is Helmholtz equation for the growth of current in LR circuit .The inductive time constant of an LR 

circuit is the time in which the current grows from zero to 0.632 of its steady value. 

Decay of Current: When switch is thrown over to b the battery is cut off the LR circuit is again closed 

and the current in the circuit decays. 

 

𝒊 =  𝒊𝟎𝒆
−(

𝑹

𝑳
)𝒕

 

The inductive time constant of an LR circuit is defined as the time in which the current decays from 

maximum to 0.368 of the maximum value. 
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Work(W)  required to build up current form zero to steady maximum value i0 is stored as potential 

energy U   

𝑼 = 
𝟏

𝟐
𝑳𝒊𝟎

𝟐  

Energy stored in a charged capacitor is given by 

𝑼 = 
𝟏

𝟐
𝑪𝑽𝟐 = 

𝟏

𝟐

𝒒𝟐

𝑪
=  

𝟏

𝟐
𝒒𝑽 

LC Oscillations: When a charged capacitor is allowed to discharge through a resistanceless inductor, 

electrical oscillations of constant amplitude are produced in the circuit.These are called LC oscillations. 

 

The discharge of the capacitor is oscillatory and simple harmonic. 

The period of oscillation is given by  

𝑻 = 𝟐𝝅√𝑳𝑪 

and frequency of discharge (oscillanation) is  

𝒇 =  
𝟏

𝑻
=

𝟏

𝟐𝝅√𝑳𝑪
 

Alternating currents, peak and rms value of alternating current/ voltage; reactance and 

impedance 

An alternating current is one whose magnitude changes continuously with time between zero and a 

maximum value and whose direction reverses periodically.Simplist alternating current is one which 

varies with time simple harmonically.It is represented as  

i= iosinωt 

The emf (or voltage ) whose magnitude changes continuously with time between zero and a mximum 

value and whose direction reverses periodically is known as alternating emf(or voltage). 

The instantaneous value of alternating emf may be  

E = Eosinωt 

Amplitude: The maximum value of current in either direction is called the peak value or the amplitude 

of the current.It is reperented by io. 

Periodic Time: The time taken by the alternating current to complete one cycle of variation is called the 

periodic time of the current. 

Frequency: The number of cycles completed by an alternating current in one second is called the 

frequency of the current.  

𝒇 =  
𝟏

𝑻
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Mean value of Alternating current: An alternating current flows during one half cycle in one direction 

and during the other half cycle in the opposite direction, hence for one complete cycle the mean value of 

alternating current is zero. 

𝒊𝒎 = 
𝟏

𝑻/𝟐
∫ 𝒊𝒅𝒕

𝑻/𝟐

𝟎

 

Note: The mean (or average ) value of a.c. for half cycle (t = 0 to t = T/2) is 0.637times or 63.7% of the 

peak value. 

Root mean square value of Alternating Current is defined as the square root of the average of i2 

during a complete cycle , where I is the instantaneous value of the alternating current. 

𝒊𝒓𝒎𝒔 = √𝒊𝟐 = 
𝒊𝟎

√𝟐
= 𝟎. 𝟕𝟎𝟕𝒊𝟎  

𝑬𝒓𝒎𝒔 = 
𝑬𝟎

√𝟐
 

Different types of a.c. circuits 

Circuit containing Resistance only : 

 

In a pure resitorthe current is always in phase with the applied emf. 

i=iosinωt 

 

Circuit containing Inductance OnlyIn a pure inductor current lags behind the emf by a phase angle of 

π/2 or 900. 

i = i0sin(ωt – π/2) 

Inductive ReactanceXL = ωL= 2πfL 
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Circuit containing Capacitance only: the current leads the emf by a phase angle of π/2. 

𝑿𝒄 = 
𝟏

𝝎𝑪
= 

𝟏

𝟐𝝅𝒇𝑪
 

Circuit containing Inductance and Resistance in Series(LR circuit) 

𝒁 =  √𝑹𝟐 + (𝝎𝑳)𝟐 

𝒕𝒂𝒏𝝓 =  
𝝎𝑳

𝑹
 

Circuit containing Capacitance and Resitance in series(C-R circuit) 

𝒁 =  √𝑹𝟐 + (
𝟏

𝝎𝑪
)𝟐  

tanϕ = 
𝟏

𝝎𝑪𝑹
 

Circuit containing Inductance  Capacitanceand Resistance in series (LCR circuit) 

𝒁 =  √𝑹𝟐 + (𝝎𝑳 −
𝟏

𝝎𝑪
)𝟐 

tanϕ= 
𝝎𝑳− 

𝟏

𝝎𝑪

𝑹
 

(i) When ωL> 1/ωC , emf leads the current. 

(ii) WhenωL< 1/ωC , emf lags behind current. 

(iii) When ωL= 1/ωC, emf and current are in phase. 

(iv) At resonance 𝜔 =
1

√𝐿𝐶
. 

Quality (Q) factor of LCR circuit :The Q factor of an LCR circuit is a dimensionless quantity which 

describes quantitatively the sharpness of resonance of the circuit. 

𝑸 = 
𝟏

𝑹
√

𝑳

𝑪
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Power in a.c. circuit: The rate of dissipation of energy in an electrical circuit is called the power. 

P = Erms x irms x cosϕ 

Wattless Current: If the resistance in an ac circuit is zero , although current flows in the circuit , yet the 

average power remains zero, that is there is no energy dissipation in the circuit. The current in such a 

circuit is known as wattless current. 

P = Erms x irms x cos900 = 0 

Transformers: A transformer is a device based on the principle of mutual induction, which is used for 

converting large alternating current at low voltage into small current at high voltage and vice versa. 

If iP,iS is currents across primar and secondary respectively and VP , Vs voltage across primary and 

secondary respectively then transformation ratio is given by  

𝒊𝑷
𝒊𝒔

=
𝑽𝒔

𝑽𝒑
= 𝒓 

Energy losses in transformer : 

• Eddy current losses 

• Copper losses 

• Flux losses 

 

Multiple Choice Questions 

Electromagnetic Induction 

1. The magnetic flux linked with a coil, webers, is given by the equation  =3t2+4t+9. Then the 

magnitude of induced e.m.f. at t=2 second will be [AIEEE 2006] 

(a) 2 volt                (b) 4 volt 

(c)  8 volt                  (d) 16 volt 

2. A coil of residence 400is placed in a magnetic field. If the magnetic flux (wb)linked with the coil 

varies with time t (sec) as =50t2+4.the current in the coil at t=2 sec is [CBSE PMT(Pre.)2012] 

(a) 0.5A                  (b) 0.1 A 

(c) 2A                       (d) 1A 

3. A rectangular coil of 20 turns and area of cross-section 25 sqcm has a resistance of 100 ohm. If a 

magnetic field which is perpendicular to the plane of the coil changes at the rate of 1000 teslaper 

second, the current in the coil is [DPMT 2004] 

(a) 1.0ampere    (b) 50ampere 

(c) 0.5ampere    (d) 5.0 ampere 

4. A coil has area of 0.05m2 and it has 800 turns. It is placed perpendicularly in a magnetic field of 

strength 4×10–5Wb/ m2, it is rotated through 90 in 0.1 sec. The average e.m.f. induced in the coil 

is[CPMT 2001, AIIMS, EAMCET 2003] 

(a) 0.056V           (b) 0.046V 

(c) 0.026V             (d) 0.016 V 

5. A cylindrical bar magnet is rotated about its axis. A wire is connected from the axis and is made to 

touch the cylindrical surface through a contact. Then,[NCERT Exemplar] 

(a) A direct current flows in the ammeter A 
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(b) No current flows through the ammeter A 

(c) An alternating sinusoidal current flows through the ammeter A with a time period 𝑇 =
2𝜋


 

(d)  A time varying non-sinusoidal current flows through the ammeter A 

6. Lenz's law is consequences of the law of conservation of [Odisha JEE 2011, WB-JEE 2008, MP 

PET 2009] 

(a) Charge          (b) Momentum  

(c) Mass   (d) Energy 

7. A copper rings is held horizontally and a barmagnet is dropped through the ring with its length along 

the axis of the rings. The acceleration of the falling magnet while it is passing through the ring is 

[RPMT 2006, KCET 2001] 

(a) Equal to that due to gravity 

(b) Less than that due to gravity 

(c)  More then that due to gravity  

(d) Depends on the diameter of the ring andthe length of the magnet 

8. An electron moves along the line AB, which lies in the same plane as a circular loop conducting wires 

as shown in the diagram. What will be the direction of current induced if any, the loop[AIIMS 2001, 

Similar KCET 2009] 

 

 
(a) No current will be induced  

(b) The current will be clockwise 

(c) The current will be anticlockwise  

(d) The current will change direction as the electron passes by. 

9. A uniform magnetic field is restricted within a region of radius r. The magnetic field changes with 

time at a rate
𝑑�⃗� 

𝑑𝑡
. Loop 1 of radius R>r encloses the region r and loop 2 of radius R is outside the region 

of magnetic field as shown in the figure below. Then the e.m.f generated is [NEET (Phase- II) 2016] 

(a) 
𝑑�⃗� 

𝑑𝑡
𝜋𝑟2in loop 1 zero in loop 2s. 

(b) Zero in loop 1 and zero in loop 2 

(c) =
𝑑�⃗� 

𝑑𝑡
𝜋𝑟2in loop and 1 and −

𝑑�⃗� 

𝑑𝑡
𝜋𝑟2 in loop 2 

(d) −
𝑑�⃗� 

𝑑𝑡
𝜋𝑅2in loop and 1 and zero in loop 2 

10. A long solenoid of diameter 0.1 m has 2×104 turn per meter. At the centre of solenoid,a coil of 100 

turns and radius 0.01 m is placed with its axis coinciding with the  solenoid reduce at a constant rate 

to 0A from 4A in 0.05s. If the resistance of the coil is 10π², the total charge flowing through the coil 

during this time is [NEET 2017] 

(a) 32πC    (b) 16C 

(c) 32C    (d) 16πC 

11. A 10 metre wire kept in east-west direction is falling with velocity 5 m/sec perpendicular to the field 

0.3 × 10–4Wb/m2 The induced e.m.f across the terminal will be[MP PET 2000, AIEE 2011, Pb. PET 

2003] 

(a) 0.15V    (b) 1.5mV 

(c) 1.5V    (d) 15.0V 
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12. A conducting ring of radius 1 meter is placed in an uniform magnetic field B of 0.01telsa oscillating 

with frequency 100Hz with its plane at right angles to B. What will be the induced electric field[AIIMS 

2005] 

(a) πvolt/m      (b) 2 volt/m 

(c) 10 volt/m   (d) 62 volt/m 

13. A metal conductor of length 1m rotates vertically about one of its ends at angular velocity 5 radiansper 

second. If the horizontal component of earth's magnetic field is 0.2 × 10–4T, then the e.m.f.developed 

between the two ends of the conductor is[Kerala PET 2011, AIEEE 2004] 

(a) 5mV    (b) 5×10–4V 

(c) 50mV    (d) 50V 

14. When the number of turns in a coil doubled without any change in the length of the coil, its self 

inductance becomes [MP PMT 2001, Pb. PET 2000] 

(a) Four times           (b) Doubled 

(c) Halved                  (d) Unchanged 

15. In circular coil, when no. of turns is doubled and resistance become 
1

4
th of initial, then inductance 

becomes[AIEEE 2002] 

(a) 4 times                     (b) 2 times 

(c) 8 times                      (d) No change 

16. The current passing through a choke coil of 5 henry is decreasing at the rate of 2 ampere/sec. The 

e.m.f developing across the coil is [DPMT 2002, AIIMS] 

(a) 10V    (b)  –10V 

(c) 2.5V    (d)  –2.5V 

17. A 50mH coil carries a current of 2 ampere. The energy stored in joules is [Odisha JEE 2009, Kerala 

(Engg.) 2001,Odisha JEE 2011] 

(a) 1                       (b) 0.1 

(c) 0.05               (d) 0.5 

18. A coil of resistance 10and an inductance 5H is connected to a 100 Volt battery. Then energy stored 

in the coil is [MP PMT 2003, CPMT 2002] 

(a) 125erg    (b) 125J 

(c) 250erg    (d) 250J 

19. A long solenoid has 1000 turns. When a current of 4A flows through it, the magnetic flux linked with 

each turn of the the solenoid is 4×10–3Wb. The self inductance of the solenoid is [NEET (Phase-I) 

2016] 

(a) 4H     (b) 3H 

(c) 2H     (d)  1H 

20. Figureshows a circuit that contains three identical resistors with resistance R = 9.0each, two identical 

inductor with inductance L = 2.0mH each and an ideal battery with emf = 18V. 

 

 
 

 The current 'i' through the battery just after the switch closed is [NEET 2017] 

(a) 2 mA     (b) 0.2A 

(c) 2A     (d) 0 ampere 
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TRANSFORMER 

 

21. The primary winding of a transformer has 100 turns and its secondary winding has 200 turns. The 

primary is connected to an ac supply of 120 V and the current flowing init is 10 A. The voltage and 

the current in the secondary are [DPMT 2004, NEET (Karnataka) 2013] 

(a) 240 V, 5A            (b)  240V, 10A  

(c) 60V, 20V              (d) 120V, 20A 

22. The primary and secondary coils of a transformer have 50 and 1500 turns respectively. If the magnetic 

flux  linked with the primary coil is given by =o+ 4t, where is in webers, t time in second and o 

is a constant, the output voltage across the secondary coil is [AIIMS, CBSE PMT] 

(a) 90volts     (b) 120 volts  

(c) 220volts     (d) 30 volts 

23. The core of a transformer is laminated so that [Kerala PET 2011, CBSE PMT 2006] 

(a) Ratio of voltage in the primary and secondary may be increased. 

(b) Rusting of the core may be stoppered. 

(c) Energy loses due to currents may be reduced. 

(d)  Change in flux is increased 

24. An emf is produced in a coil which is not connected to an external voltage source. These can be due 

to. 

(a) The coil being in a time varying magnetic field. 

(b) The coil moving in a time varying magnetic field. 

(c) The coil moving in a constant magnetic field. 

(d) All the above 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

1. Assertion: Faraday's law are consequence of conservation of energy. 

      Reason: in a purely resistive ac current the current lags behind the e.m.f in phase. 

2. Assertion: only a change in magnetic flux will maintain and induced current in the coil  

    Reason: The presence of large magnetic flux through a coil maintains a current in the coil if the 

circuit is continuous. 

3. Assertion: In electric circuits, wires carrying currents in opposite directions are often twisted 

together. 

    Reason: If the wires are not twisted together, the combination of the wires forms a current loop, the 

magnetic field generated by the loop might affect adjacent circuits or components. 

4. Assertion: A transformer cannot work on dc supply. 

    Reason: dc changes neither in magnitude nor in direction. 
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ANSWERS 

Electromagnetic Induction 

1d 2a 3c 4d 5d 6b 

7b 8d 9a 10c 11b 12b 

13d 14a 15a 16a 17b 18d 

19d 20c 21a 22b 23c 24d 

Assertion & Reason 

1c 2c 3c 4a   

Solution 

Electromagnetic Induction 

1. (d)  = 3t2 + 4t+ 9 

     Emf is rate of change of flux from faradays Laws 

 |𝑒| =
𝑑

𝑑𝑡
= 6𝑡 + 4 

 |𝑒|𝑡=2 = 12 + 4 = 16𝑣𝑜𝑙𝑡. 
2. (a)  = 50 t2 + 4 

 ⇒   |𝑒| =
𝑑

𝑑𝑡
= 100𝑡 

 𝑡 = 2,   |𝑒| = 200 

 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐼 =
𝑒

𝑅
=

200

400
= 0.5 𝐴. 

3. (c) 
𝑑𝐵

𝑑𝑡
= 1000 𝑇/𝑠𝑒𝑐 

 |𝑒| = 𝑁
𝑑

𝑑𝑡
= 𝑁𝐴

𝑑𝐵

𝑑𝑡
= 20 × 25 × 10−4 × 1000 = 50 

 𝐼 =
𝑒

𝑅
=

50

100
= 0.5 𝐴. 

4. (d) |𝑒| =
𝑁∆

∆𝑡
=

800×4×10−5×0.05

0.1
= 0.016 𝑉. 

5. (b) When the cylindrical bar magnet is rotated about its axis, there is no change in flux linked with the 

circuit. Hence, from |𝑒| =
𝑑

𝑑𝑡
 no current flows through the ammeter A, as variation is zero. 

6. (d) The energy of the field increases with the magnitude of the field. Lenz'slawinfers that there is an 

opposite field created due to increase or decrease of magnetic flux around a conductor so as to hold 

the law of conservationof energy. Lenz's law is based upon the law of conservation of energy. Lenz 

law states that the induced current always tends to oppose the cause which produce it. So in order 

to do work against opposing force we have to put extra effort. This extra work leads to periodic change 

in magnetic flux hence more current is induce 

7. (b) When the magnet falls , the flux through the ring changes . 

𝑒 =
𝑑

𝑑𝑡
 

From Lens law a current is induced in the ring which opposes the change in flux. This induced current 

induces a magnetic field which interacts with the falling magnet and decreases the acceleration due to 

gravity. 
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8. (d) As electron moves from left to right , the flux linked with loop first increases then decreases as 

the electron passes by , Hence, induced current in the loop will be variable first clockwise then 

anticlockwise depending on the direction of passing electron. 

 

9. (a) 𝑒 =
𝑑

𝑑𝑡
= −

𝑑

𝑑𝑡
{𝜋𝑟2𝐵} = −𝜋𝑟2 𝑑𝐵

𝑑𝑡
in loop 1 and zero in loop 2. 

10. (c) 𝑞 =
∆

𝑅
=

𝜇0𝑛(𝑖−0)𝑁𝐴

𝑅
 

 N = Number of loops in coil 

 A = Area of coil having radius 0.01 m 

 n = Number of turns per unit length of solenoid 

 𝑄 =
4𝜋×10−7×2×104×4×100×𝜋×10−4

10𝜋2  

 = 32 C. 

11. (b) e = Blv = 0.3 × 10–4 × 10 × 5 = 1.5 mV. 

12. (b) From Faradays law of electromagnetic induction  

           𝑒 =  −
𝑑𝛷

𝑑𝑡
 

Flux induced = 2BAcosΦ 

Given θ = 0 , t = 1/100 s 

ΔΦ= 2 x 0.01x πx 1x 200 x cosθ 

Putting values in equation above 

e = 4π volt 

circumference of circle 2πr  

Induced electric field E is  ( r is 1 ) 

𝐸 =  
𝑒

2𝜋𝑟
=  

4𝜋

2𝜋𝑟
= 2𝑉/𝑚 

13. (d) 𝑒 =
1

2
𝐵𝑟2 =

1

2
× 0.1 × 2𝜋 × 10 × (0.1)2 

14. (a) LN2→ four times. 

15. (a) LN2. 

16. (a) |𝑒| = 𝐿
𝑑𝑖

𝑑𝑡
= 5 × 2 = 10𝑉. 

17. (b) 𝐸 =
1

2
𝐿𝑖2 =

1

2
× 50 × 10−3 × (2)2 = 0.1 𝐽. 

18. (d) 𝑈 =
1

2
𝐿𝑖2 =

1

2
× 5 × (

100

10
)
2

=
1

2
× 5 × 100 = 250 𝐽. 

19. (d) Flux linked with each turn = 4 × 10–3Wb 

  Total flux linked = 1000[4 × 10–3] Wb 

 total = 4 Li = 4  L = 1H. 

20. (c) Equivalent circuit just after closing use switch is 

 𝑖 = 1

𝑅𝑒𝑞
= 2

(𝑅/2)
=

2 1

𝑅
=

2×18

9
= 4𝐴. 
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21. (a) 
𝑉𝑆

𝑉𝑃
=

𝑁𝑆

𝑁𝑃
⇒

𝑉𝑆

120
=

200

100
⇒ 𝑉𝑆 = 240 𝑉𝑜𝑙𝑡 

22. (b) 𝑁𝑃 = 50,𝑁𝑆 = 1500 

 
𝑃

= 
𝑂

+ 4𝑡 ⇒ 𝑒𝑃 = |−
𝑑

𝑑𝑡
| = 4𝑉𝑜𝑙𝑡 

 ∴  
𝑁𝑃

𝑁𝑆
=

𝑒𝑃

𝑒𝑆
⇒ 𝑒𝑆 = 4 ×

1500

50
= 120𝑉𝑜𝑙𝑡. 

23. (c) The iron core of a transformer is laminated with the thin sheet; the laminated iron core prevents 

the formation of eddy currents across the core and thus reduces the loss of energy. 

24. (d)The magnetic flux ɸlinked with the isolated coil changes when the coil being in a time varying 

magnetic field, the coil moving in a constant magnetic field or in time varying magnetic field 

𝑒 =
𝑑

𝑑𝑡
 

Assertion and Reason 

1. (c) According to Faraday's law, the conversion of mechanical energy into electrical energy is in 

accordance with the law of conservation of energy. It is also clearly known that in pure resistance, the 

emf is in phase with the current. 

2. (c) Presence of magnetic flux cannot produce current. 

3. (c) If the wires are twice together, they can be formed as a single wire carrying currents in opposite 

directions.In this pattern, in wires no magnetic field is induced which does not affect adjacent circuits. 

4. (a) Transformer works on ac only, ac changes in magnitude as well as in direction. 

Alternating Current 

1. In circuit, the value of the alternating current is measured by hot wire ammeter as 10 ampere. Its peak 

value will be[RPMT 2006, CPMT 2003] 

(a) 10 A               (b) 20 A 

(c) 14.14 A          (d) 7.07 A 

2. The output of a step-down transformer is measured to be 24 V when connected to a 12W light bulb. 

The value of the peak value current is [NCERT Exemplar] 

(a) 1/√2𝐴    (b) √2𝐴 

(c) 2 A                           (d) 2√2𝐴 

3. In an ac circuit, V and I are given by  

𝑉 = 100 sin(100 𝑡) 𝑣𝑜𝑙𝑡𝑠,   𝐼 = 100 sin (100𝑡 +
𝜋

3
)𝑚𝐴. 

The power dissipation in current is [CBSE PMT(Mains) 2012, RPET] 

(a) 104watt    (b) 10 watt  

(c) 2.5 watt    (d) 5 watt 

4. If a current I given by 𝐼0 𝑠𝑖𝑛 ( 𝑡 −
𝜋

2
)flows in an ac circuit across which an ac potential of E = E0 sin 

t  has been applied, then the power consumption P in the circuit will be [AIEEE 2007, MP PET 

2012] 
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(a) 𝑃 =
𝐸0𝐼0

√2
    (b) 𝑃 = √2𝐸0𝐼0 

 (c) 𝑃 =
𝐸0𝐼0

2
    (d) P = 0 

5. A small signal voltage V(t) = V0 sin  tis applied across an ideal capacitor C[NEET (Phase -1) 2016] 

(a) Current I(t), lags voltage V(t) by 90° 

(b) Over a full cycle the capacitor C does not consume any energy from the voltage source  

(c) Current I(t) is in phase with voltage V(t)  

(d) Current I(t) leads voltage V(t) by 180° 

6. A 100 resistance and a capacitor of 100 reactance are connected in series across a 220 V source. 

When the capacitor is 50% charged, the peak value of the displacement current is [NEET (Phase – 

II) 2016] 

(a) 11√2𝐴    (b) 2.2𝐴 

 (c) 11𝐴    (d) 4.4A 

7. An AC ammeter is used to measure current in a circuit. When a given direct current passes through 

the circuit, the AC ammeter reads 3A. When another alternating current passes through the circuit, the 

AC ammeter reads a 4A. Then the reading of this ammeter, if DC and AC flow through the circuit 

simultaneously, is [AIIMS 2010] 

(a) 3 A    (b) 4 A 

(c) 7 A    (d) 5A 

8. When a voltage measuring device is connected to AC mains, the metre shows the steady input voltage 

of 220V. This means [NCERT Exemplar] 

(a) Input voltage cannot be AC voltage, but a DC voltage  

(b) Maximum input voltage is 220V 

(c)  The meter reads not V but < V2> and is calibrated to read √< 𝑉2 > 

(d) The pointer of the meter is stuck by some mechanical defect 

9. If the rms current in 50HzAC circuit is 5A, the value of the current 1/300s after its value become zero 

is [NCERT Exemplar] 

(a) 5√2𝐴    (b) 5√3/2𝐴 

 (c) 5/6 A    (d) 5/√2𝐴 

10. In an ac circuit the reactance of a coil is √3 times its resistance, the phase difference between the 

voltage across the coil to the current through the coil will be[CBSE PMT(Pre.) 2011] 

(a) π / 3                    (b) π/ 2 

(c)  π/ 4                     (d) π/6 

11. In a pure inductive circuit or in an ac circuit containing inductance only, the current[J & K CET 2006] 

(a) Leads the e.m.f. by 90° 

(b) Lags behind the e.m.f. by 90° 

(c)  Sometimes leads and sometime lags behind the e.m.f. 

(d) Is the phase with the e.m.f. 

12. A coil of self-induction L is connected in series with a bulb B and AC source. Brightness of the bulb 

decrease when [NEET 2013] 

(a) An iron rod is inserted in the coil 

(b) Frequency of the AC source is decreased 

(c) Number of turns in the coil is reduced 

(d) A capacitance of reactance Xc = XL is included in the same circuit 
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13. An alternating current generator has an internal resistance Rg and an internal reactance Xg. It is used 

to supply power to a passive load consisting of a resistance Rg and a reactance XL. For maximum power 

to be delivered from the generator to load, the value of XL is equal to [NCERT Exemplar] 

(a) Zero                  (b) Xg 

(c) –Xg     (d) Rg 

14. An alternating voltage E = 200√2 sin (100t) is connected to a 1 microfarad capacitor through an ac 

ammeter. The reading of the ammeter of the shall be [CBSE PMT (Pre.) 2011, UPSEAT] 

(a) 10mA    (b) 20mA 

(c) 40mA    (d) 80mA 

15. The average power dissipation in a pure capacitance in ac circuit is [Similar Kerala PMT 2009] 

(a) 
1

2
𝐶𝑉2     (b) CV2 

(c) 
1

4
𝐶𝑉2     (d) Zero 

16. An alternating current of frequency ‘f’ is flowing in a circuit connecting a resistance R and a choke L 

series. The impedance of this circuit is [AIIMS 2000, RPET 2001, Pb. PET 2004] 

(a) R + 2πfL    (b) √𝑅2 + 4𝜋2𝑓2𝐿2 

(c) √𝑅2 + 𝐿2    (d) 𝑅2 + 2𝜋𝑓𝐿 

17. An inductor of reactance 1Ω and a resistor of 2Ω are connected in series to the terminal of a 6 V (rms) 

AC source. The power dissipated in the circuit is [NCERT Exemplar] 

(a) 8W    (b) 12W 

(c) 14.4W    (d) 18W 

18. In an LCR series ac circuit, the voltage across each of the components, L, C and R is 50V. The voltage 

across the LC combination will be[Kerala PET 2009] 

(a) 50V    (b) 50√2𝑉 

(c) 100V    (d) 0V(zero) 

19. To reduce the resonant frequency in an L–C–R series circuit with a generator[NCERT Exemplar] 

(a) The generator frequency should be reduced 

(b) Another capacitor should be e added in parallel to the first 

(c) The icon core of the indicator should be removed 

(d) Dielectric in the capacitor should be removed 

20. An inductor 20mH, a capacitor 50 µF and a resistor 40Ω are connected in series across a source of 

emfV = 10sin340t. The power loss in A.C. circuit is[NEET (Phase - 1) 2016] 

(a) 0.51 W    (b) 0.67 W 

(c) 0.76 W    (d) 0.89 W 

21. The power factor of LCR circuit at resonance is [Kerala PET 2012, RPET] 

(a) 0.707                    (b) 1 

(c)   Zero                      (d) 0.5 

22. A transmitter transmit at a wavelength of 300 m. A condenser of capacitance 2.4µF is being used. The 

value of the inductance for the resonant circuit is approximately[AIIMS 2010] 

(a) 10–4H    (b) 10–6H 

(c)  10–8H    (d) 10–10H 

23. Which of the following combination should be selected for a better tuning of L–C–R circuit used for 

communication[NCERT Exemplar,NEET(Phase – II) 2016] 

(a) R = 20Ω, L=1.5 H, C=35μF 

(b) R = 25Ω, L = 2.5 H, C = 45μF 

(c) R = 15Ω, L = 3.5H, C = 30μF 

(d) R = 25Ω, L = 1.5H, C = 45μF 
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24. A capacitor of capacitance 1μF is charged to potential of 1V. It is connected in parallel to an inductor 

of inductance 10–3H. The maximum current that will flow in the circuit has the value[AIIMS 2010] 

(a) √1000 𝑚𝐴    (b) 1A 

(c) 1 mA    (d) 1000mA 

25. The potential differential across the resistance, capacitance and inductance are 80V, 40V and 100V 

respectively in an L-C-R circuit. The power factor of the circuit is  

(a) 1.0                         (b) 0.4  

(c) 0.5                         (d) 0.8 

26. The magnetic potential energy stored in a certain induction is 25mJ, When the current in the induction 

is 60mA. This induction is of inductance 

(a) 0.138 H    (b) 138.88 H 

(c) 1.389 H    (d) 13.89 H 

27. An inductor 20mH, a capacitor 100μF and a resistor 50Ω are connected in series across a source of 

emf, V = 10sin 314t. The power loss in the circuit is  

(a) 0.79 W   (b) 0.43 W 

(c)  2.74 W   (d) 1.13 W 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

1. Assertion: In series LCR circuit resonance can take place. 

       Reason:  Resonance take place if inductance and capacitive reactance are equal and opposite. 

2. Assertion: for an electric lamp connected in series with a variable capacitor and ac source, its 

brightness increase with increase capacitance. 

        Reason: Capacitive reactance decreases with increases in capacitance of capacitor. 

ANSWERS 

Alternating Current 

1c 2a 3c 4d 5d 6b 

7d 8c 9b 10a 11a 12d 

13b 14a 15a 16b 17c 18a 

19d 20d 21a    

Assertion & Reason 

1a 2a     

 

Solutions 

Alternating Current 

1. (c) 𝐼𝑟𝑚𝑠 = 10𝐴 

 𝐼𝑝𝑒𝑎𝑘 = 𝐼0 = √2𝐼𝑟𝑚𝑠 = 10 × √2 

 𝐼0 = 14.14𝐴. 
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2. (a) Secondary voltage Vs = 24 V 

 Power associated with secondary coil Ps = 12W 

 𝐼𝑠 =
𝑃𝑠

𝑉𝑠
=

12

24
 

 =
1

2
𝐴 = 0.5𝐴 

 Peak value of the current in the secondary coil 

 𝐼0 = 𝐼𝑠√2 

 = (0.5)(1.414) = 0.707 =
1

√2
𝐴. 

3. (c) 𝑃 = 𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 𝑐𝑜𝑠 =
100

√2
 .

100

√2
𝑐𝑜𝑠 (

𝜋

3
) × (10−3) 

 =
104

2
×

1

2
× 10−3 = 2.5 𝑤𝑎𝑡𝑡. 

4. (d) Since,  =
𝜋

2
 

 𝑃 = 𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 𝑐𝑜𝑠 = 0. 

5. (b) As power (P) = VI cos  

 𝐴𝑠  =
𝜋

2
 ; 𝑃 = 0. 

6. (b) 𝑍 = √𝑅2 + 𝑋𝐶
2 = √(100)2 + (100)2 = 100√2 

 𝐼𝑚𝑎𝑥 =
𝑉𝑚𝑎𝑥

𝑍
=

220√2

100√2
= 2.2. 

7. (d) Total heat produced per second 

 I2R = (3)2R + 42R 

 I = 5A. 

8. (c) The voltmeter connected to AC mains reads mean value (<V2>) and is calibrated in such a way 

that it gives value of √< 𝑉2 >, which is multiplied by form factor to give rms value. 

9. (b) Sinusoidal current i = ipsinωt 

Putting numerical values we get  

= (irms √2)sin(2πx50x1/300) = 5√3/2A 

10. (a) 𝑡𝑎𝑛ɸ =
𝑋𝐿

𝑅
= 

√3𝑅

𝑅
 

ɸ= √3= 
𝜋

3
 

11. (b)  In a purely inductive AC circuit the current will be out-of-phase by a full 90o to the supply 

voltage. As such, the total reactive power consumed by the coil will be equal to zero as any 

consumed power is cancelled out by the generated self-induced emf power 

12. (a) When,  the iron rod is inserted, the magnetic field inside the coil magnetizes the iron increasing 

the magnetic field inside it. Hence. the inductance of the coil increases. Therefore, the inductive 

reactance of the coil increases. As a result, a larger fraction of the applied AC voltage appears 

across the lnductor, leaving less voltage across the bulb. Therefore' the brightness of the light bulb 

decreases. 
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13. (b) XL = L= 2 fL(answer 16) 

 𝑍 = √𝑅2 + 𝑋𝐶
2 = √𝑅2 + 4𝜋2𝑓2𝐿2. 

14. (c) Given, XL = 1, R = 2 

 Erms = 6 V, Pav= ? 

 Average power dissipated in the circuit 

 Pav =ErmsIrmscos 

 𝐼𝑟𝑚𝑠 =
𝐼0

√2
=

𝐸𝑟𝑚𝑠

𝑍
 

12. (d)Total voltage across the LC combination 

 VL–VC = 0. 

13. (b) We know that resonant frequency in an L-C-R circuit is given by 

 𝑉0 =
1

2𝜋√𝐿𝐶
 

 Now to reduce V0 either we can increase L or we can increase C. 

 To increase capacitance, we must connect another capacitor parallel to the first. 

14. (a) 𝑋𝐶 =
1

𝐶
=

1

340×50×10−6 = 58.8 

 𝑋𝐿 = 𝐿 = 340 × 20 × 10−3 = 6.8 

 𝑍 = √𝑅2 + (𝑋𝐶 − 𝑋𝐿)2 

 = √402 + (58.8 − 6.8)2 = √4304 

 𝑃 = 𝑖𝑟𝑚𝑠
2 𝑅 = (

𝑉𝑟𝑚𝑠

𝑍
)
2

𝑅 

 = (
10/√2

√4304
)
2

× 40 =
50×40

4304
= 0.47𝑊 = 0.50𝑊 

15. (a) At resonance ; = 0 

 Power factor = cos  = 1. 

16. (b)  = 300 m 

 𝑓 =
𝐶


=

3×108

300
106𝐻𝑧 
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 Now, 𝑓 =
1

2𝜋√𝐿𝐶
 

 𝐿𝐶 =
1

4𝜋2×𝑓2 

 𝐿 =
1

4𝜋2×(106)2×2.4×10−6 

 L = 10–8H 

17. (c) Option with highest quality factor should be chosen as most appropriate answer 

 𝑄 =
1

𝑅
√

𝐿

𝐶
. 

18. (a) 𝑖0 = 𝑞0 = 𝐶𝑉.
1

√𝐿𝐶
 

 = 1 × 10−6 × 1.
1

√10−3×10−6
= √1000 𝑚𝐴. 

19. (d) Power factor =
𝑅

𝑍
=

𝑖𝑅

𝑖𝑍
=

80

√(80)2+(60)2
=

80

100
= 0.8. 

20. (d) 𝑃𝐸 =
1

2
𝐿𝐼2 

 25 × 10−3 =
1

2
𝐿(60 × 10−3)2 

 L = 13.89 H. 

21. (a) V0 = 10 V,  = 314 rad/s 

 P = Vrmsirms cos  

 = 𝑉𝑟𝑚𝑠 (
𝑉𝑟𝑚𝑠

𝑍
) (

𝑅

𝑍
) =

(𝑉𝑟𝑚𝑠)
2𝑅

𝑍2  

 𝑋𝐿 = 𝐿 = (314)(20 × 10−3) = 6.280 

 𝑋𝐶 =
1

𝐶
=

1

314×100×10−6 = 31.84 

 R = 50 

 𝑍 =  √(𝑋𝐶 − 𝑋𝐿)2 + 𝑅2 

 = √(31.84 − 6.28)2 + (50)2 = 56 

 ⇒ 𝑃 =
(
10


)
2
×50

(56)2
= 0.79 𝑊. 

Assertion and Reason 

1. (a) XL = XC     

In LCR series circuits, resonance occurs when the value of inductive and capacitive reactances 

have equal magnitude but have a phase difference of 180°. Thus, they cancel each other. This is 

known as the resonance frequency of a series LCR circuit. 
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2(a)Capacitive reactance𝑋𝐶 =
1

𝐶
. When capacitance (C) increases, the capacitive reactance decreases. 

Due to decrease in its values, the current in the circuit wil increase (𝐼 =
𝐸

√𝑅2+𝑋𝐶
2
) and hence brightness 

of source (or electric lamp) will 
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5.Electromagnetic Waves 

Electromagnetic Waves• 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 

Need For Displacement Current: A current in a conductor produces a magnetic field. The quantitiative 

relationship between the current and magnetic field is given by Amperes circuital law, which states that 

the line integral of the magnetic field B around any closed loop is equal to 𝛍0 times the net current I 

flowing through the area enclosed by the loop. 

∫𝐵. 𝑑𝑙 =  𝜇0 𝑖  

Here 𝛍0 is the permeability constant and i is the conduction current through any surface bounded by a 

closed loop C around which the line integral is taken.The current corresponding to the changing electric 

field is called displacement current. 

Maxwell formulated the basic laws of electricity and magnetism in the  form of four fundamental 

equations known as Maxwells equations. 

In the absence of any dielectric or magnetic field material the four Maxwells equations are stated in 

integral form as below: 

∫𝑬. 𝒅𝑨 =  
𝒒

𝜺𝟎
    (Gauss law of Electrostatics) 

∫𝑩. 𝒅𝑨 = 𝟎 (Gauss law of Magnetostatics) 

∫𝑬. 𝒅𝒍 =  −
𝒅𝝓

𝒅𝒕
 (Faradays Law of Elecromagntic Induction) 

∫𝑩. 𝒅𝒍 =  𝝁𝟎(𝒊 + 𝜺𝟎
𝒅𝝓

𝒅𝒕
)(Amperes Circuital law Modified) 

Note : The term 𝛍0ε0
𝑑𝜙

𝑑𝑡
  in Amperes law is the displacement current. 

The four Maxwells equations give complete description of all electromagnetic radiations. 

Electromagnetic Waves and their Characteristics:Variation in electric and magnetic fields leads to a 

wave consisting of fluctuating electric and magnetic fields perpendicular to each other and also 

perpendicular to the direction of propagation of the wave.Such waves which  propagate in space even 

without any material medium are called electromagnetic waves. 
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Electromagnetic Spectrum: 

 

Properties of Electromagnetic Waves: 

• Electromagnetic waves are propagated by oscillating electric fields and magnetic field oscillation 

at right angles to each other. 

• These waves travel with speed 3×108ms−1 in vacuum. 

• They are not deflected by electric or magnetic field. 

• They can show interference or diffraction. 

• They are transverse waves. 

Electromagnetic waves travel with speed of light in free space. In terms of permeability of free space  =𝛍0  , 

permittivity of free space = ε0   , the velocity of light is given by  

𝒗 =  
𝟏

√𝝁𝟎𝜺𝟎

 

Putting the mathematical value we get 𝛍0 = 4π x 10-7NA-2  , ε0 = 8.85 x 10-12C2N-1m-2 

𝑣 =  
1

√(4𝜋𝑥10−7)(8.85 𝑥 10−12)
= 3 𝑥 108𝑚/𝑠 

The ratio of the magnitudes of electric (E) and magnetic fields (B) equals the speed of light in free 

space. 

𝒄 =  
𝑬

𝑩
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Energy Density in Electromagnetic Waves: 

The energy density (energy per unit volume) in an electric field E in vacuum is 
1

2
휀0𝐸

2, and that in 

magnetic field B is 
1

2

𝐵2

𝜇0
. Hence, energy density associated with an electromagnetic wave is  

𝒖 =  
𝟏

𝟐
𝜺𝟎𝑬

𝟐 +
𝟏

𝟐

𝑩𝟐

𝝁𝟎
 

Energy Transport in Electromagnetic Waves: The Poynting Vector 

The rate of energy flow per unit area in an electromagnetic wave is described by a vector S, called the 

Poynting Vector and is defined as  

𝑺 =  
𝟏

𝝁𝟎
(𝑬 𝒙 𝑩) 

The SI unit of S is watt/meter2(Wm-2) and its direction at any point gives the direction of energy 

transport at that point. 

Multiple Choice Questions 

1. Out of the following options which one can be used toproduce a propagating electromagnetic 

wave[ NEET (Phase – 1) 2016] 

(a) A charge moving at constant velocity 

(b) A stationary charge 

(c) A chargeless particles 

(d) An accelerating charge 

2. Light is an electromagnetic wave. Its speed in vacuum isgiven by the expression[MP PMT 2010, 

AIIMS 2002, MP PET 2012] 

(a) √
𝑜
휀𝑜      (b) √

𝑜

𝑜
 

(c) √
𝑜

𝑜

      (d) 
1

√𝑜 𝑜
 

3. An electromagnetic wave of frequency v = 3.0MHzpassesfrom vacuum into a dielectric medium 

with relativepermittivityr = 4.0. Then[AIEEE, NEET(Karnataka) 2013] 

(a) Wavelength is doubled and the frequency remains unchanged 

(b) Wavelength is doubled and frequency becomes half 

(c) Wavelength is halved and frequency remains unchanged 

(d) Wavelength and frequency both remain unchanged 

4. In an electromagnetic wave in free space the root meansquare value of the electric field is 

Erms=6V/m. The peakvalue of the magnetic field is[NEET 2017] 

(a) 1.41×10–8T     (b) 2.83×10–8T 

(c) 0.70×10–8T     (d) 4.23×10–8T 

5. An em wave is propagating in a medium with a velocity�⃗� = 𝑉𝑖̂. The instantaneous oscillating 

electric field of thisem wave is along +y axis. Then the direction of oscillatingmagnetic field on 

the em wave will be along [NEET 2018] 

(a) –z direction     (b) +z direction 

(c) –y direction     (d) –x direction 

6. A radiation of energy E falls normally on a perfectly reflecting surface. The momentum trnferred 

to the surface is (c = velocity of light)[AIPMT (Cancelled)] 
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(a) 
2𝐸

𝑐
                                                    (b)       

2𝐸

𝑐2  

(b) 
𝐸

𝑐2                                                      (d)
𝐸

𝑐
 

7. An electromagnetic wave travels along z axis. Which of the following pairs of space and time 

varying fields would generate such a wave[CBSE PMT] 

(a) Ex, By              (b) Ey, Bz                                                 (c)  Ez, Bx                       (d)  Ey, Bz 

8. An observer is moving with half the speed of light towards stationary microwave source emitting 

waves at frequency 10GHz. What is the frequency of the microwave measured by the observer 

(speed of light = 3 x 108 ms-1)[JEE (Main) 2012] 

(a) 15.3GHz              (b) 10.1GHz                (c) 12.1GHz          (d) 17.3GHz 

9. For skywave propagation of a 10MHz signal, what should be the maximum electron density in 

ionosphere [AFMC, BHU] 

(a) 1.2 x 1012 m-3                   (b) 106m3                        (c ) 1014 m-3        (d) 1022m-3 

10. If E and B are the electric and magnetic field vectors of E.M. waves then, the direction of 

propagation of E.M. wave is along the direction of [DCE 2005, CBSE PMT] 

(a) E                 (b) B                (c ) E x B                      (d) none of these 

 

Assertion and Reason 

       Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(e) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(f) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(g) If assertion is true but  reason is false . 

(h) If the assertion and reason both are false. 

 

1. Assertion: For cooking in a microwave oven, food is always kept in metal containers. 

Reason  :  The energy of microwave is easily transferred to the food in metal 

containers.[AIIMS] 

2. Assertion : X-ray astronomy is possible only from satellite orbiting the earth. 

Reason:   Efficiency of X – rays telescope is large as compared to any other telescope[AIIMS]. 

3. Assertion: Short wave bands are used for tranmissionof radio waves to a large distance. 

Reason: Short waves are reflected by ionosphere.[AIIMS 1994] 

4. Assertion: Ultraviolet radiations of higher frequency waves are dangerous to human being. 

Reason:   Ultraviolet radiation are absorbed by the atmosphere.[AIIMS ] 

5. Assertion: The earth without atmosphere would be in hospitably cold. 

Reason:   All heat would escape in the absence of atmosphere.[AIIMS 2002] 

 

 

ANSWERS 

Electromagnetic Theory 

1d 2d 3c 4b 5b 6a 

7a 8d 9a 10c   

Assertion & Reason 

1d 2d 3a 4a 5a  
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SOLUTIONS 

 

1. (d)     Accelerated charge produces an oscillating electric field which produces an oscillating 

magnetic field, which is a source of oscillating electric field and so on. Thus, electromagnetic 

waves are produced. 

2. (d) 𝑐 =
1

√00
  (velocity of light)  

 

Here 𝛍0,ε0   are constants , putting the value of 𝛍0  = 4π x 10-7N/A2  , ε0 = 8.85 x 10-12F/m 

 

=
1

√4 × 10−7 × 8.85 × 10−12
= 3 × 108𝑚/𝑠. 

3. (c) The frequency of an electromagnetic wave does not change with change inmedium but 

wavelength and velocity of wave changes with change inmedium. 

Velocity in vacuum is 𝑐 =  
1

√𝜇0 0
 

𝐴𝑙𝑠𝑜 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚 = 𝒇𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝒙 𝒘𝒂𝒗𝒆𝒍𝒆𝒏𝒈𝒕𝒉 = 𝒗𝝀 

Velocity in medium 𝑣𝑚 = 
1

√𝜇0𝜇𝑟 0 𝑟
 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑐 =  
1

√𝜇0휀0

 

We get       

𝑣𝑚 = 
𝑐

√𝜇𝑟휀𝑟

 

where μr  andεrare the relative permeability and relative permittivity of the medium 

For dielectric medium μr= 1, and εr  given as 4, hence we get  

𝑣𝑚 = 
𝑐

√4
= 

𝑐

2
     (velocity is halfed) wavelength is halfed but frequency remains 

unchanged. 

4. (b) E0 = √2Erms  = √2 x 6   V/m 

𝐵0 = 
𝐸0

𝑐
=  

√2𝑥 6

3𝑥108
= 2√2 𝑥 10−8 

              = 2 x 1.414 x 10-8 T = 2.828 x 10-8T 

5. (b) EM wave is made up of oscillating electric nd magnetic fields. The direction of oscillating  

          electric field , magnetic field and direction of propagation are mutually perpendicular to  

             each other.  Using the cross product of two quantities we find the direction of third quantity. 

                  Propagation of wave is in X direction = i 

                 Oscillation of electric fields is in y direction = j 
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                      Hence direction of magnetic field is given i x j = k , (+ z direction) 

 

6. (a) We know thatE = pc where p is momentum , c is speed of light. 

                             p = E / c 

when a photon hits a perfectly reflcting surface it reflects back in the opposite direction and goes 

with some energy and hence same momentum . 

change in momentum = 
𝐸

𝑐
− (−

𝐸

𝑐
) =  

2𝐸

𝑐
 

This is the momentum transferred by photon to the surface. 

7. (a)       Using th cross product of two quantities we find the direction of third quantity. 

   Propagation of wave is in X direction = i 

    Oscillation of electric fields is in y direction = j 

                      Hence direction of magnetic field is given i x j = k  

 

8. (d)  Since observer is moving towards the source, hence frequency of waves emitted by the 

source will be given by 

𝑓𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 = 𝑓𝑎𝑐𝑡𝑢𝑎𝑙√
1 +

𝑣

𝑐

1 −
𝑣

𝑐

 

        Putting values from given equation we get 

𝑓𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 = 𝑓𝑎𝑐𝑡𝑢𝑎𝑙√
1 +

1

2

1 −
1

2

 

             fobserved = √3factual 

            fobserved= 1.73 x 10GHz = 17.3GHz. 

9. (a) fc = 9(Nmax)
1/2 

Given fc = 10 x 106 = 9(N)1/2 =  

Solving we get 

N = 1.2 x 1012 m-2 

10.  (c )direction across E x B (discussed above) 

ASSERTION AND REASON 

1. (d) Both assertion and reason are incorrect. The atoms of the metallic container are set into forced 

vibrations by the microwaves. Hence, energy of the microwaves is not efficirently transferred to 

the metallic contain. Therefore, food in metallic containers cannot be cooked in microwave oven. 
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2. (d)  The earth's atmosphere is transparent to visible light and radio waves, but absorbs X-rays. 

Therefore X-rays telescope cannot be used on earth surface. 

3. (a) Short wavelengths are high energy gamma-rays and X-rays, Due to the ability of ionized 

atmospheric gases to refract high frequency ( shortwave) radio waves, the ionosphere can reflect 

radio waves directed into the sky back toward the Earth. Radio waves directed at an angle into the 

sky can return to Earth beyond the horizon. Hence, both assertion and reason are true and reason is 

correct explanation of assertion. 

4. (a) The UV region covers the wavelength range 100-400 nm  that is smaller wavelength and 

higher frequency. They are absorbed by atmosphere and convert oxygen into ozone. They cause 

skin diseases and they are harmful to eye and cause permanent blindness. Hence, both assertion 

and reason are true and reason is correct explanation of assertion. 

5. (a) Heat radiated out by earth is reflected back by the atmosphere. In the absence of atmosphere, all 

the heat will escape from earth's surface which will make the earth inhospitably cold. The 

atmosphere helps in maintaining the temperature through convection of heat. Hence, both assertion 

and reason are true and reason is correct explanation of assertion. 
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6.Ray Optics 

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, 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 the sky and reddish appearance of the sun at sunrise and sunset. • Optical instruments: Human 

eye, image formation and accommodation, correction of eye defects (myopia and hypermetropia) using lenses. • Microscopes 

and astronomical telescopes (reflecting and refracting) and their magnifying powers. • Wave optics: Wavefront and Huygens’ 

principle, reflection and refraction of plane wave at a plane surface using wavefronts. • Proof of laws of reflection and refraction 

using Huygens’ principle. • Interference, Young’s double hole 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 

microscopes and astronomicaltelescopes. Polarisation, plane polarized light; Brewster’s law, uses of plane polarized light and 

Polaroids.  

Reflection of light 

 

Reflection of light is the phenomenon of bouncing back 

of light in the same medium on striking the surface of any 

object. The two laws of reflection are:  

(i) the incident ray, the reflected ray and the normal (at the 

point of incidence), all lie in the same plane 

(ii) The angle of incidence = Angle of reflection 

Spherical Refracting Surfaces:A spherical refracting surface is the part of a sphere separating two 

transparent media. The spherical refracting surfaces are of two types 

(a) Convex Spherical Refracting Surface: Convex towards the rarer medium 

 

(b) Concave Spherical Refracting Surface: which is concave towards the rarer medium. 
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Certain terms Related to Spherical Refracting Surfaces 

(i) Pole: Centre of the spherical surface. 

(ii) Centre of Curvature: Centre of the sphere of which the refracting surface forms a part. 

(iii) Radius of Curvature: The radius of the sphere of which therefracting surface forms a part. 

(iv) Principal Axis: Straight line joining pole and centre of curvature. 

Refraction at a Convex Spherical Surface 

 

For a convex spherical surface separating a rarer medium of absolute refractive index (n1) 

from a denser medium of refractive index (n2), if n is the refractive index of the denser 

medium relative to the rarer medium, v the image distance, u the object distance and R the 

radius of curvature then, 

𝒏

𝒗
−

𝟏

𝒖
=

𝒏 − 𝟏

𝑹
 

Refraction at Concave Spherical Surface 

 

 

For a concave spherical surface separating a rarer medium of absolute refractive index n1 from a denser 

medium of absolute refractive index n2. N be the refractive index of the denser medium relative to the 

rarer medium, u the object distance, v the image distance, R the radius of curvature of spherical surface 

then, 

𝒏

𝒗
−

𝟏

𝒖
=  

𝒏 − 𝟏

𝑹
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Refraction of light 

 

Bending of light ray from its path in passing from one medium to 

another is called refraction of light. 

Laws of Refraction 

(i)The incident ray, the refracted ray and the normal to the interface at 

the incident point all lie in the same plane. 

(ii) For any two media and for light of a given colour (wavelength)the ratio of the sine of 

angle of incidence to the sine of the angle of refraction is a constant(Snell’s Law) 

𝒔𝒊𝒏𝒊

𝒔𝒊𝒏𝒓
= 𝟏𝒏𝟐  

where 1n2 is refractive index of medium 2 with respect to medium 1. 

Total Internal Reflection and its Applications 

 

The phenomenon which occurs when the light rays travel from a more optically denser medium to a less 

optically denser medium. When the angle of incidence is greater than the critical angle, the incident ray 

is reflected back to the medium. This happens when the angle of refraction exceeds 900 In such a case 

Snell's law becomes invalid and reflection takes place instead of refraction. 

Applications of Toal Internal Reflection 

(i) Optical Fibres: work on the phenomena of Total Internal Reflection.Optical fibres are 

used in Telecommunication industries. 

(ii) Formation Of Mirage 

(iii) Shining of Diamaond. 

Optical fiber uses the optical principle of "total internal reflection" to capture the light transmitted in an 

optical fiber and confine the light to the core of the fiber. An optical fiber is comprised of a light-carrying 

core in the center, surrounded by a cladding that acts to traps light in the core.  

Lenses A lens is a homogenous transparent medium (such as glass) bounded by two curved surfaces or 

one curved and one plane surface.The curved surfaces may be spherical, cylindrical or paraboloidal, but 

most of the surfaces are spherical. 
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A convex lens or converging lens focuses the light rays to a specific point whereas a concave 

lens or diverging lens diverges the light rays 

 

Refraction of Light through a Thin Lens: Lens Makers Formula 

The lens makers formula relates the focal length of a 

lens to the refractive index of the material of the lens 

and the radii of curvature R1 and R2 of the two 

surfaces of the lens. It is used to make a lens of 

required focal length f from glass of a given refractive 

index. 

A convex lens made of glass of absolute refractive index n2 placed in a rarer medium of absolute refractive 

index n1.For n2/n1 = n the lens makers formula is  

𝟏

𝒇
= (𝒏 − 𝟏)( 

𝟏

𝑹𝟏
−

𝟏

𝑹𝟐
) 

Also  

𝟏

𝒇
=  

𝟏

𝒗
−

𝟏

𝒖
 

Note (i) On immersing a len in a liquid the focal length of the lens icreases but its nature does notchange. 

(ii) If the lens is immersed in a liquid whose refractive index is equal to the refractive index of the 

material of the lens , then the lens behaves as a plane glass plate. 

(iii) If the refractive index of the liquid is greater than the refractive index of the material of the 

lens focal length of the lens in liquid becomes negative. 
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Image Formation by Concave Lens 

Image in case of concave lens is always virtual . 

 

 

 

 

Linear Magnification by Spherical Lenses 

Linear magnification produced by a spherical (convex or concave ) lens is the ratio of the size of the image 

formed by the lens to the size of the object, both measured perpendicular to the principal axis.Ifv is image 

distance u is object distance and f is focal length , then magnification m is  

𝒎 = 
𝒗

𝒖
=  

𝒇 − 𝒗

𝒇
=  

𝒇

𝒇 + 𝒖
 

Power of Lens 

The power (P )of thin lensis equal to the reciprocal of its focal length (f) measured in meter. 

𝑷 =  
𝟏

𝒇(𝒎𝒆𝒕𝒆𝒓)
 

The unit of power of lens is dioptre. 

CombinedFocal Length of Two Thin Lenses in Contact 
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Let two thin lenses L1 and L2 of focal lengths f1 and f2 are placed in contact in air having a common 

principal axis.Then combined focal length F is given by 

𝟏

𝑭
= 

𝟏

𝒇𝟏
+

𝟏

𝒇𝟐
 

Power of thin lenses in contact is added up 

P = P1 + P2 

 

 

Dispersion of White Light through a Prism 

White light is a mixture of lights of different colours. When a 

beam of white light falls on a prism it splits into the rays of its 

constituent colours. This phenomena is known as Dispersion of 

light. 

Reason: In a material medium the light rays of different colours 

travel with different speeds, although in vacuum (or air) rays of 

all coluors travel with the same speed (3 x 108ms-1). 

The angle between the emergent rays of any two colours is called angular dispersion between those 

colours. Let nR and nv be the refractive indices of the material of the prism for the red and the violet rays 

and A be the angle of the prism. Then, for a thin prism, the angular dispersion is  

θ = (nR - nv)A 

Dispersive power When white light passes through a thin prism, the ratio of the angular dispersion 

between the violet and red emergent rays and the deviation suffered by a mean ray ( ray of yellow colour) 

is called the dispersive power of the material of the prism.  It is denoted by ω. 

𝝎 =
𝒏𝒗 − 𝒏𝑹

𝒏𝒚 − 𝟏
 

Where nv, nR, and ny are refractive indices of violet, red and yellow colour respectively. 

The sky is blue due to a phenomenon called Raleigh scattering. This scattering refers to 

the scattering of electromagnetic radiation (of which light is a form) by particles of a much smaller 

wavelength. The reddish appearance of the sun at sunrise or sunset is due to scattering of light by the 

molecules of air and other fine particles in the atmosphere have size smaller than the wavelength of visible 

light from the sun near the horizon. 
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Optical Instruments 

Power of accommodation is the ability of the eye lens to focus near and far objects clearly on the retina 

by adjusting its focal length. Power of accommodation of the eye is limited, it implies the focal length 

of the eye lens cannot be reduced beyond a certain minimum limit. ... the eye's power to change 

its power. 

Hypermetropia/ far-sightedness: The person can see far objects clearly but is unable to see nearby 

objects clearly. For such a person, near point increases to a distance greater than 25 cm. It 

is corrected with the help of a convex lens. 

 

Myopia is also known as near-sightedness. A person with myopia can see nearby objects clearly but 

cannot see distant objects distinctly. A person with this defect has the far point nearer than infinity. Such 

a person may see clearly upto a distance of a few metres. In a myopic eye, the image of a distant object is 

formed in front of the retina and not at the retina itself 

This defect may arise due to (i) excessive curvature of the eye lens (ii) elongation of the eyeball 

This defect can be corrected by using a concave lens of suitable power. 

 

Visual Angle: The angle which an object subtends at our eye is called the visual angle. 

Magnifying Power: The magnifying power of an optical instrument is defined as the ratio of the visual 

angle subtented by the image formed by the instrument at the eye to the visualangle subtended by the 

object at the unaided eye. 
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Simple Microscope 

A microscope is an optical instrument which forms 

large image of a close and minute object.This image 

subtends a large visual angle at the eye so that the 

object looks large.Let D be the distance of least 

vision from the eye , f the focal length of the lens 

and u the object distance , then magnification (M) is 

given by  

 

 

𝑴 = 
𝑫

𝒖
= 𝟏 + 

𝑫

𝒇
 

Note: To see with relaxed eye image should be formed at infinity, in this case  u = f 

𝑴 = 
𝑫

𝒇
 

Compound Microscope(i) When final image is formed at the least distance D of distinct vision 

It consists of objective lens O and eyepiece 

lens E, if the distance of the object and image 

from the objective O be u0 and v0 ,fe is the 

focal length of the eyepiece , D the distance 

of distinct vision., then magnification M is 

given by  

𝑴 = − 
𝒗𝟎

𝒖𝟎
(𝟏 + 

𝑫

𝒇𝒆
) 

Note :In this position the length of the 

microscope will be v0 + ue. 

 

(ii) When final image is formed at infinityMagnifyingpower of the relaxed eye is given by  

 

𝑴 = −
𝒗𝟎

𝒖𝟎
(
𝑫

𝒇𝒆
) 

𝐍𝐨𝐭𝐞:In this position the length of the microscope is v0 + fe. 
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Astronomical Telescope: 

(i )When final image is formed at least distance D of Distinct vision 

 

Magnification is  

𝑴 = −
𝒇𝟎

𝒇𝒆
(𝟏 + 

𝒇𝒆

𝑫
) 

 

Where fo and fe are focal lengths of objective and eyepiece respectively, D is distance of least vision. 

Note: In this position the length of of the telescope will be fo + ue. 

(ii)When final Image is Formed at Infinity 

 

𝑴 = − 
𝒇𝟎

𝒇𝒆
 

Note: In this position the length of telescope will be f0 + fe. 

Resolving Power = D/d = a / 1.22λ, where  

a = width of rectangular slit, D distance of objects of telescope, d diameter. 

Resolving Power of Microscope = 1.22λ/NA 

where NA is numerical aperture. 

Wavefronts: if we draw a surface in a medium such that all the medium particles lying in the surface are 

in the same phase of oscillation then the surface is called a wavefront. 

Huygens Wave Theory 

Huygens proposed a geometrical construction to xplain the propagation of a wavefront in the 

medium. Huygens principle stated that 

(i) Every particle of the medium situated on the wavefront acts as a new wave source from 

which fresh waves originate.These waves are called secondary waves. 

(ii) These secondary waves travel in the medium in all directions with the speed of the 

original wave (light) in the medium. 

(iii) The envelope of the secondary wavelets in the forward direction at any instant gives 

the the new wavefront at that instant. 
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Rules: 

(i) Angle of incidence is equal to angle of reflection. For refrlection of plane wave at a plane 

surface. 

(ii) Snell’s law 𝟏𝒏𝟐 = 
𝒗𝟏

𝒗𝟐
= 

𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒎𝒆𝒅𝒊𝒖𝒎

𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒎𝒆𝒅𝒊𝒖𝒎
 

(iii) When light passes from one medium to another then its frequency does not change but its 

wavelength changes. 

Interference 

Principle of Superposition :Whentwo waves or more waves travel simultaneously in a medium, the 

resultant displacement at each point of the medium at any instant is equal to the vector sum of the 

displacement produced by the two waves sepearately. 

The redistribution of light intensity due to the superposition of two light waves is called interference of 

light. 

Resultant intensity due to two waves of intensity I1 and I2 depends on the phase difference ϕ between the 

two waves at that point and is given by  

𝑰 =  𝑰𝟏 + 𝑰𝟐 + 𝟐√𝑰𝟏𝑰𝟐𝒄𝒐𝒔𝝓 

Constructive Interference :Intensity of light is maximum when cosϕ = +1. 

Φ = 0. 2π, 4π, ………………. 

Φ= 2mπ 

Destructive Interference: Intensity of light is minimum if cosϕ = -1. 

Φ = π, 3π, 5π,………………. 

 

Φ = (2m -1 )π 

Youngs Double Slit Experiment: Let S  be a narrow slit illuminated by monochromatic light and S1 S2 

be the coherent sources . Wavelets originating from slits S1 ansd S2 act as new light sources from which 

secondary wavelets originate. These wavelets form interference fringes on a distant screen. 

The path diference between the two waves at 

the point P is  

𝒙 =
𝑫𝝀

𝒅
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Position of Bright Fringes: The intensity of light will be maximum at those places where the path 

difference between the interfereing light waves is zero or an integral multiple of λ. 

𝒙 = 𝒎
𝑫𝝀

𝒅
 

where m = 0.1.2………. 

Position of Dark Fringes: The intensity of light will be minimum at those places where the path 

difference between the interfering light waves is an odd integral multiple ofλ/2. 

𝒙 = (𝒎 − 
𝟏

𝟐
)
𝑫𝝀

𝒅
 

where m = 1,2, 3,… 

Fringe width  

𝑾 = 
𝑫𝝀

𝒅
 

Angular Fringe Width 

𝜽 = 
𝝀

𝒅
 

Coherent Sources: Two sources are said to be coherent if they emit light waves having sharply defined 

phase difference that remains constant with time. 

Conditions for sustained Interference of Light Waves 

(i) The two sources of light should be coherent 

(ii) The waves emitted by the two sources should have same frequency. 

(iii) The separation between the light sources should be as small as possible. 

Diffraction due to a single slit, width of central maximum 

The bending of light round the corners of the obstacles or aperture is called diffraction.It is a 

characteristic of wave motion. 

 

Fraunhofers Diffraction at a Single Slit 

For slit width e , waves are diffracted at angle θ, when light of wavelength λ is incident the diffraction 

pattern obtained contains a central bright band , having on both sides narrower alternatively dark and 

bright bands of decreasing intensity. 

The position of the minima on the screen is given by 
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esinθ = ±mλ 

For n slits (plane transmission grating) with slit width e and opaque space d  

(e + d) sinθ = nλ 

where m has integral values 1, 2, 3, ……………except zero ( m = 0 corresponds to principal maxima). 

Note: Resultant Intensity is given by𝑰 =  𝑨𝟐(
𝒔𝒊𝒏𝜶

𝜶
)𝟐 

where A is resultant amplitude due to n waves  ( A = na), and α = 
𝜋𝑎𝑠𝑖𝑛𝜃

𝜆
 

The intensities of the successive subsidiary maxima relative to the principal maxima are in the ratio  1 ∶

 
1

22
:

1

61
:

1

121
…………….. 

Angular width of central principal maximum is the angular distance between the first minima on the 

two sides of central maximum.θ=λ/e. 

Polarisation: In polarised light the vibrations of the electric vector occur in a plane perpendicular to the 

direction of propagation of light and are confined to a single direction in the plane . 

Plane Polarised Light 

Plane of VibrationThe plane containing the direction of vibration of 

electric vector and the direction of propagation of light is called the plane 

of vibration. 

Plane of Polarisation: The plane containing the direction of propagation 

of light and perpendicular to  the plane of vibration is called the plane of 

polarisation. 

Brewster's law is a statement that says that when unpolarized light falls on an interface, the reflected 

light is completely polarized if the angle of incidence is a specific angle called the Brewster's angle. 

 

𝛍 = tanip 

Where 𝛍 is refractive index and ip is Brewsters Angle. 

 

 

Law of Malus: When a completely plane polarised light beam from a polariser is incident on an 

analyser the intensity of light I emerging from the analyser varies as the square of the cosine of the angle 

between the plane of transmission of the analyser and of the polariser. 

I = cos2θ 

where θ is angle between the plane of transmission of the analyser and that of polariser. 

Polaroidis a cheap commercial device for producing and detecting plane polarised light. 

Uses: (i) to control the intensity of light entering trains and aeroplanes, 

(ii )To view three dimensional pictures. 
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Multiple Choice Questions: 

INTRODUCTION 

1. Two plane mirrors are inclined to each other such that a ray of light incident on the first mirror and 

parallel to the second is reflected from the second mirror parallel to the first mirror. The angle 

between the two mirrors is[Similar NEET (Karnataka) 2013] 

(a) 30      (b) 45 

(c) 60      (d) 75 

2. A light bulb is placed between two plane mirrors inclined at an angle of 60. The number of images 

formed are[Odisha JEE 2003, 2012, AIEEE 2002] 

(a) 6      (b) 2 

(c) 5      (d) 4 

3. A beam of light from a source L is incident normally on a plane mirror fixed at a certain distance 

x from the source. The beam is reflected back as a spot on a scale placed just above the source L. 

When the mirror is rotated through a small angle , the spot of the light is found to move through 

a distance y on the scale. The angle  is given by[NEET 2017] 

(a) 
𝑦

2𝑥
      (b) 

𝑦

𝑥
 

(c) 
𝑥

2𝑦
      (d) 

𝑥

𝑦
 

4. An object is placed at a distance of 40 cm from a concave mirror of focal length 15 cm. If the 

object is displaced through a distance of 20 cmtowards the mirror, the displacement of the image 

will be[NEET 2018] 

(a) 30 cm away from the mirror 

(b) 36 cm away from the mirror 

(c) 30 cm towards the mirror 

(d) 36cm towards the mirror 

5. The direction of ray of light incident on a concave mirror is shown by PQwhile directions in which 

the ray would travel after reflection is shown by four rays marked 1, 2, 3 and 4 (figure). Which of 

the four rays correctly shows the direction of reflected ray[NCERT Exemplar] 

 

(a) 1      (b) 2 

(c) 3      (d) 4 

6. Short linear object of length l lies along the axis of a concave mirror of focal length fat a distance 

ufrom the pole of the mirror. The size of the image is approximately equal to[RPMT 2006, Similar 

(AMU) Med. 2012] 

(a) 𝑙 (
𝑢−𝑓

𝑓
)
1/2

     (b) 𝑙 (
𝑢−𝑓

𝑓
)
2
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(c) 𝑙 (
𝑓

𝑢−𝑓
)
1/2

     (d) 𝑙 (
𝑓

𝑢−𝑓
)
2

 

7. A car is moving with at a constant speed of 60 km h–1 on a straight road. Looking at the rear view 

mirror, the driver finds that the car following him is at a distance of 100mand is approaching with 

a speed of 5 km h–1.In order to keep track of the car in the rear, the driver begins to glance 

alternatively at the rear and side mirror of his car after every 2s till the other car overtakes. If the 

two cars were maintaining their speeds, which of the following statement (s) is/are 

correct[NCERT Exemplar] 

(a) The speed of the car in the rear is 65 km h–1 

(b) In the side mirror, the car in the rear would appear to approach with a speed of 5km h–1to 

the driver of the leading car 

(c) In the rear view mirror, the speed of the approaching car would appear to decrease as the 

distance between the cars decreases     

(d) In the side mirror, the speed of the approaching car would appear to increase as the distance 

between the cars decreases 

8. The refractive index of a certain glass is 1.5 for light whose wavelength in vacuum is 6000 Å. The 

wavelength of this light when it passes through glass is[Odisha JEE 2010, CBSE PMT, DCE] 

(a) 4000 Å      (b) 6000 Å 

(c) 9000 Å      (d) 15000 Å 

9. When a light wave goes from air into water, the quality that remains unchanged is its[DCE 2001, 

AFMC 2003, BHU 2001] 

(a) Speed                   (b) Amplitude 

(c) Frequency             (d) Wave length 

10. The refractive indices of glass and water w.r.t. air are3/2 and 4/3 respectively. The refractive index 

of glass w.r.t. water will be [Pb. PET 2002, JIPMER 2000] 

(a) 8/9      (b) 9/8  

(c)  7/6      (d) None of these 

11. When light is refracted from air into glass[MH CET 2004, RPMT 2003,CBSE PMT] 

(a) Its wavelength and frequency both increase 

(b) Its wavelength increases but frequency remains unchanged 

(c) Its wavelength decreases but frequency remains unchanged 

(d) Its wavelength and frequency both decrease 

12. On a glass plate a light wave is incident at an angle of 60°. If the reflected and the refracted waves 

are mutually perpendicular, the refractive index of material is[KCET 2000, Similar DCE 2009] 

(a) 
√3

2
      (b) √3 

(c)  
3

2
      (d) 

1

√3
 

13. A short pulse of white light is incident from air to a glass slab at normal incidence. After travelling 

through the slab, the first colour to emerge is[NCERT Exemplar]  

(a) Blue      (b) Green 

(c) Violet      (d) Red 

14. The optical density of turpentine is higher than that of water while its mass density is lower. Figure 

shows a layer of turpentine floating over water in a container. For which one of the four rays 

incident on turpentine in figure, the path shown is correct[NCERT Exemplar]  
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(a) 1      (b) 2 

(c) 3      (d) 4 

15. There are certain materials developed in laboratories which have a negative refractive index figure. 

A ray incident from air (Medium 1) into such a medium (Medium 2) shall followa path given 

by[NCERT Exemplar] 

 

16. Light travels through a glass plate of thickness t and having refractive index n. If c is the velocity 

of light in vacuum, the time taken by the light to travel this thickness of glass is[DCE 2006, 

Similar MP PMT 2013, NCERT,CBSE PMT] 

(a) 
𝑡

𝑛𝑐
      (b) 𝑡𝑛𝑐 

(c) 
𝑛𝑡

𝑐
      (d) 

𝑡𝑐

𝑛
 

17. What is the time taken (in seconds) to cross a glass of thickness 4 mm and n= 3 by light[WB JEE 

2012, GUJCET 2014] 

(a) 4×10–11     (b) 2×10–11 

(c)  16×10–11     (d)  8×10–10 

18. If the critical angle for total internal reflection from a medium to vacuum is 30°, then velocity of 

light in the medium is[MP PMT 2006, CBSE PMT] 

(a) 3×108 m/s     (b) 1.5×108 m/s 

(c)  6×108 m/s     (d)  √3×108 m/s 

19. The phenomenon utilised in an optical fibre is[AIEEE 2002, J & K CET 2012] 

(a) Refraction     (b) Interference 

(c) Polarization     (d) Total internal reflection 

20. A passenger in an aeroplane shall[NCERT Exemplar] 

(a) Never see a rainbow 

(b) May see a primary and a secondary rainbow as concentric circles 

(c) May see a primary and a secondary rainbow as concentric arcs 

(d) Shall never see a secondary rainbow 

21. A ray of light is incident at angle ifromdenser to rarermedium. The reflected and the refracted rays 

are mutually perpendicular. The angle of reflection and the angle of refraction are respectively r 

and r', then the critical angle will be[Pb. PET 2002, AIIMS 2010] 
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(a) sin–1 (sin r) 

(b) sin–1 (tan r') 

(c) sin–1 (tan i) 

(d) sin–1 (sin i) 

22. A fish looking up through the water sees the outside world contained in a circular horizon. If the 

refractive index of water is 
4

3
 and the fish is 12 cm below the surface, the radius of this circle in 

cm is[WB JEE 2010, AIIMS 2008] 

(a) 36√5      (b) 4√5 

(c) 36√7      (d) 36/√7 

23. A point source of light is placed at the bottom of a vessel which is filled with water of refractive 

index  to a height h. If a floating opaque disc has to be placed exactly above it so that the source 

is invisible from above, the radius of the disc should be[KVPY 2010] 

(a) 
ℎ

√−1
      (b) 

ℎ

√2−1
 

(c) 
ℎ

2−1
      (d) 

 ℎ

√2−1
 

24. Bright sunny day a diver of height h stands at the bottom of a lake of depth H. Looking upward, 

he can see objects outside the lake in a circular region of radius R. Beyond this circle he sees the 

images of objects lying on the floor of the lake. If refractive index of water is 4 / 3, then the value 

of Ris[KVPY 2012] 

(a) 
3(𝐻−ℎ)

√7
      (b) 3ℎ√7 

(c) 
(𝐻−ℎ)

√
7

3

      (d) 
(𝐻−ℎ)

√
5

3

 

Refraction at Curved Surfaces 

1. A film projector magnifies a 100 cm2 film strip on a screen. If the linear magnification is 4, the 

area of magnified film on the screen is[BCECE 2005, RPMT 2001] 

(a) 1600 cm2     (b) 400 cm2 

(c) 800 cm2     (d) 200 cm2 

2. The ray diagram could be correct[KCET 2000, CPMT] 
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(a) If n1 = n2 = ng 

(b) If n1 = n2 and n1<ng 

(c) If n1 = n2 and n1>ng 

(d) Under no circumstances 

3. A lens behaves as a converging lens in air and a diverging lens in water. The refractive index of 

the material is[MP PET 2009, DCE 2006] 

(a) Equal to unity     (b) Equal to 1.33 

  (c)Between unity and 1.33  (d)      Greater than 1.33 

4. A double convex thin lens made of glass (refractive index µ = 1.5) has both radii of curvature of 

magnitude 20 cm. Incident light rays parallel to the axis of the les will coverge at a distance L such 

that[Odisha JEE 2010, Pb. PET 2004] 

(a) L = 20 cm      (b) L = 10 cm 

(c) L = 40 cm      (d) L = 20/3 cm 

5. A glass convex lens (µg = 1.5) has a focal length of 8 cm when placed in air. What would be the 

focal length of the lens when it is immersed in water (µw = 1.33)[Kerala PET 2011, MP PET 

2012, AIIMS 2006] 

(a) 2m       (b) 4 cm 

(c) 16cm       (d) 32 cm 

6. A plano convex lens fits exactly into a plano concave lens. Their plane surfaces are parallel to each 

other. If lenses are made of different materials of refractive indices µ1 and µ2 and R is the radius 

of curvature of the curved surface of the lenses, then the focal length of combination is[NEET 

2013] 

(a) 
2𝑅

(µ2−µ1)
       (b) 

𝑅

2(µ1−µ2)
 

(c) 
𝑅

2(µ1−µ2)
      (d) 

𝑅

(µ1−µ2)
 

7. A converging lens is used to form an image on a screen. When upper half of the lens is covered by 

an opaque screen[ BHU 2005, MP PMT 2004] 

(a) Half the image will disapper 

(b) Complete image will be formed of same intensity 

(c) Half image will be formed of same intensity 

(d) Complete image will be formed of decreased intensity 

8. A convex lens of focal length 40 cm is in contact with a concave lens of focal length 25 cm. The 

power of combination is[MP PMT 2006, AFMC 2002] 

(a) – 1.5 D      (b) – 6.5 D 

(c) + 6.5 D     (d) + 6.67 D 

9. Two lenses of power + 12 and – 2 dioptres are placed in contact. What will the focal length of 

combination[Pb. PET 2004, AIEEE 2007] 

(a) 10 cm      (b) 12.5 cm 

(c) 16.6 cm     (d) 8.33 cm 

10. A plano convex lens  (f = 20 cm) is silvered at plane surface Now f will be[ WB JEE 2010] 



NEET- AIIMS PHYSICS VOLUME 2 by Dr. Divya Ghildyal 

110 
 

(a) 20 cm      (b) 40cm 

(c) 30cm      (d) 10cm 

11. Two thin lenses of focal lengths f1 and f2 are in contact and coaxial. The combination is equivalent 

to a single lens of power[CBSE PMT 2008, DCE 2000] 

(a) f1 + f2      (b) 
𝑓1𝑓2

𝑓1+𝑓2
 

(c) 
1

2
(𝑓1 + 𝑓2)     (d) 

𝑓1+𝑓2

𝑓1𝑓2
 

12. The plane faces of two identical plano-convex lenses each having focal length of 40 cm are pressed 

against each other to form a usual convex lens. The distance from this lens, at which an object 

must be placed to obtain a real, inverted image with magnification one is[NCERT , MP PMT, 

CPMT] 

(a) 80 cm      (b) 40 cm 

(c) 20 cm      (d) 162 cm 

13. Two identical glass (ng = 3 / 2) equiconvex lenses of focal length f each are kept in contact. The 

space between that two lenses filled with water (nw = 4 / 3). The focal length of the combination 

is[NEET (Phase – II) 2016] 

(a) 
3𝑓

4
      (b) 

𝑓

3
 

(c) 𝑓      (d) 
4𝑓

4
 

PRISM THEORY & DISPERSION OF LIGHT 

 

1. The refractive index of a prism for a monochromatic wave is √2 and its refracting angle is 60. 

For minimum deviation, the angle of incidence will be[MP PMT 2002, RPMT 2006, Similar 

Odisha JEE 2009] 

(a) 30      (b) 45 

(c) 60      (d) 75 

2. The angle of minimum deviation measured with a prism is 30 and the angle of prism is 60. The 

refractive index of prism material is[RPMT 2003, CPMT] 

(a) √2      (b) 2 

(c) 3/2      (d) 4/3 

3. If the refractive index of a material of equilateral prism is √3, then angle of minimum deviation of 

the prism is[Odisha JEE 2010, Kerala PMT 2008] 

(a) 30      (b) 45 

(c) 60      (d) 75 

4. The angle of incidence for a ray of light at a refracting surface of a prism is 45. The angle of prism 

is 60. If the ray suffers minimum deviation through the prism, the angle of minimum deviation 

and refractive index of the material of the prism respectively, are[NEET (Phase –I) 2016] 

(a) 45, 
1

√2
      (b) 30, √2 

(c) 45, √2     (d) 30, 
1

√2
 

5. A ray of light incident at an angle  on a refracting face of a prism emerges from the other face 

normally. If the angle of the prism is 5 and the prism is made of a material of refractive index 1.5, 

the angle of incidence is[NCERT Exemplar] 

(a) 7.5      (b) 5 

(c) 15      (d) 2.5 

6. You are given four sources of light each one providing a light of a single colour – red, blue, green 

and yellow. Suppose the angle of refraction for a beam of yellow light corresponding to a particular 
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angle of incidence at the interface of two media is 90. Which of the following statements is correct 

if the source of yellow light is replaced with that of other lights without changing the angle of 

incidence[NCERT Exemplar] 

(a) The beam of red light would undergo total internal reflection 

(b) The beam of red light would bend towards normal while it gets refracted through the  

second medium 

(c) The beam of blue light would undergo total internal reflection 

(d) The beam of green light would bend away from the normal as it gets refracted through  

the second medium 

7. If the refractive indices of a prism for red, yellow and violet colours be 1.61, 1.63 and 1.65 

respectively, then the dispersive power of the prism will be[KCET 2000, RPMT] 

(a) 
1.65−1.62

1.61−1
     (b) 

1.62−1.61

1.65−1
 

(c) 
1.65−1.61

1.63−1
     (d) 

1.65−1.63

1.61−1
 

8. A thin prism having refracting angle 10 is made of glass of refractive index 1.42. This prism is 

combined with another thin prism of glass of refractive index 1.7. This combination produces 

dispersion without deviation. The refracting angle of second prism should be [CBSE PMT 

(Mains) 2011] 

(a) 4      (b) 6 

(c) 8      (d) 10 

9. The refractive index of the material of a prism is √2 and the angle of the prism is 30. One of the 

two refracting surfaces of the prism is made a mirror inwards, by silver coating. A beam of 

monochromatic light entering the prism from the other face will retrace its path (after reflection 

from the silvered surface) if its angle of incidence on the prism is[NEET 2018] 

(a) 60      (b) 45 

(c) 30      (d) Zero 

HUMAN EYE AND LENS 

 

1. For a normal eye, the cornea of eye provides a converging power of 40 D and the least converging 

power of the eye lens behind the cornea is 20 D. Using the information, the distance between the 

retina and the cornea eye lens can be estimated to be[NEET 2013] 

(a) 1.5 cm      (b) 5 cm 

(c) 2.5 cm      (d) 1.67 cm 

2. A person can see clearly object only when they lie between 50 cm and 400 cm from his eyes. In 

order to increase the maximum distance of distinct vision to infinity, the type and power of the 

correcting lens, the person has to use, will be[NEET (Phase – II) 2016] 

(a) Convex, +0.15 diopter 

(b) Convex, +2.25 diopter 

(c) Concave, –0.25 diopter 

(d) Concave, –0.2 diopter 

3. Two identical glass (g = 3 / 2) equiconvex lenses of focal length f each are kept in contact. The 

space between the two lenses is filled with water (w = 4 / 3). The focal length of the combination 

is [NEET (Phase II) 2016] 

(a) 4f / 3       (b) 3f / 4 

(c) f / 3       (d) f 

4. In order to increase the magnifying power of a compound microscope [MP PMT 2013] 
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(a) The focal lengths of the objective and the eye piece should be small 

(b) Objective should have small focal length and the eye piece large 

(c) Both should have large focal lengths 

(d) The objective should have large focal length and eye piece should have small 

5. A thin prism P1 with angle 4 and madefrom glass of refractive index 1.54 is combined with 

another thin prism P2 made from glass of refractive index 1.72 to produce dispersion without 

deviation. The angle of prism P2 is[Kerala PET 2009, KCET 2006] 

(a) 2.6       (b) 3 

(c) 4       (d) 5.33 

6. For a telescope to have large resolving power the[AFMC 2005, DCE ] 

(a) Focal length of its objective should be large 

(b) Focal length of its eye piece should be large 

(c) Focal length of its eye piece should be small 

(d) Aperture of its objective should be large 

7. An astronomical telescope has an angular magnification of magnitude 5 for distant objects. The 

separation between the objective and the eye piece is 36 cm and the final image is formed at 

infinity. The focal length fo of the objective and the focal length fe of the eye piece are[Kerala 

PET 2010, DPMT 2004] 

(a) fo = 45 cm and fe = – 9 cm 

(b) fo = 7.2 cm and fe = 5 cm 

(c) fo = 50cm and fe = 10cm 

(d) fo = 30 cm and fe = 6 cm 

8. The focal lengths of the objective and eye lenses of a telescope are respectively 200 cm and 5 cm. 

The maximum magnifying power of the telescope will be[DPMT 2001, KCET 2001] 

(a) – 40       (b) – 48 

(c) – 60       (d) – 100 

9. An astronomical telescope has objective and eyepiece of focal lengths 40 cm and 4 

cmrespectively.To view an object 200 cm away from the objective, the lenses must be separated 

by a distance[NEET (Phase –I) 2016] 

(a) 37.3 cm      (b) 46.0 cm 

(c) 50.0 cm      (d) 54.0 cm 

10. An astronomical refracting telescope will have large angular magnification and high angular 

resolution, when it has an objective less of[NEET 2018] 

(a) Small force length and large diameter 

(b) Large focal length and small diameter 

(c) Large focal length and large diameter 

(d) Small focal length and small diameter 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

1. Assertion : The setting sun appears to be red. 

 Reason  :Scattering of light is directly proportional to the wavelength.[AIIMS 

2000] 
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2. Assertion : A double convex lens ( = 1.5) has focal length 10 cm. When the 

lens is immersed in water ( = 4/3) its focal length becomes 40 cm. 

 Reason  : 
1

𝑓
=

1−𝑚

𝑚

(
1

𝑅1
−

1

𝑅2
)[AIIMS 1999] 

3. Assertion : A concave mirror and convex lens both have the same focal length 

in air. When they are submerged in water, they will have same focal length. 

Reason  : The refractive index of water is smaller than the refractive index of 

air.[AIIMS 2008] 

4. Assertion : In optical fibre, the diameter of the core is kept small. 

Reason  : This smaller diameter of the core ensures that the fibre should have 

incident angle more than the critical angle required for total internal reflection.[AIIMS 2006] 

5. Assertion : The mirrors used in search lights are parabolic and not concave 

speherical. 

Reason  :In a concave spherical mirror the image formed is always virtual. 

[AIIMS]                   

ANSWERS 

Introduction 

1c 2c 3a 4b 5b 6d 

7d 8a 9c 10b 11c 12b 

13d 14b 15a 16c 17a 18b 

19d 20d 21c 22d 23b 24a 

Refraction at Curved Surfaces 

1a 2c 3c 4a 5d 6d 

7d 8a 9a 10d 11d 12b 

13a      

Prim & Dispersion of Light 

1b 2a 3b 4b 5a 6c 

7c 8b 9b    

Human Eye & Lens 

1d 2c 3b 4a 5b 6d 

7d 8b 9d 10c   

Assertion & Reason 

1c 2a 3d 4a 5c  

Solutions 

INTRODUCTION 

1. (c)     From the ray diagram it is clear that,triangle ABO is an equilateral triangle 

 

Hence angle = 600. 
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2. (c ) Number of Images btween two mirrors inclined at an angle θ is  

No. of Images = (
𝟑𝟔𝟎

𝜽
− 𝟏) 

Given θ= 600 , hence n = (
360

60
− 1) = 5 

3. (a)    

         From te figure it is clear that  

 

 

tan 2θ = 
𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓

𝒃𝒂𝒔𝒆
= 

𝒚

𝒙
 

Taking approximation we get 2𝜃 =  
𝑦

𝑥
 

𝜃 =  
𝑦

2𝑥
 

4. (b) (i)    𝑣1 =
𝑢𝑓

𝑢−𝑓
=

(−40)(−15)

−40=15
=

600

−25
= −24 𝑐𝑚 

  𝑣2 =
𝑢𝑓

𝑢−𝑓 
=

(−20)(−15)
−20+15

= −60 𝑐𝑚 

 Displacement of image = 𝑣2 − 𝑣2 = −36 𝑐𝑚 

 =  36 𝑐𝑚 away from the mirror. 

5. (b) The ray 2 shows the correct direction, bcause the ray PQ passes through focus F and is incident 

on concave mirror , after reflection it becomes parallel to the principal axis . 

6. (d) From the mirror formula 

 
1

𝑣
+

1

𝑢
=

1

𝑓
 

                Where v is image distance , u is object distance , f the focal length. 
 on differentiating we get  

 ⇒ −
1

𝑣2 𝑑𝑣 −
1

𝑢2 𝑑𝑢 = 0 ⇒ 𝑑𝑣 = −(
𝑣
𝑢
)
2

𝑑𝑢 

 Since, 
𝑣

𝑢
=

𝑓

𝑢−𝑓
 

 ∴ dv = −(
𝑓

𝑢−𝑓
)
2
𝑙. 

7. (d)     From the mirror formula 
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1

𝑣
+

1

𝑢
=

1

𝑓
 

where v is image distance , u is object distance , f the focal length. 
 on differentiating we get  

 −
1

𝑣2 𝑑𝑣 −
1

𝑢2 𝑑𝑢 = 0  

𝑑𝑣 = −(
𝑣
𝑢

)
2

𝑑𝑢 

When rear car  approaches , initially it appears at rest as image is formed at the focus. When car 

approaches nearer this speed will appear to increase , hence in the side mirror the speed f the 

approaching car would appear to increase as the distance between the car decreases. 

8. (a) Using  𝝀𝜶
𝟏

𝒏
 

Taking ratio for air and medium we get 

𝜆𝑎

𝜆𝑚
= 

𝑛𝑚

𝑛𝑎
 

Putting values and cross multiplying we get 

𝜆𝑚 = 
6000

1.5
= 4000𝐴 

9.   (c ) When it travels from air to water, its source remains the same and the length of a second does 

not change, So, the frequency remains constant.Though factors like Intensity changes. 

10. (b) 𝛍gl = 
3

2
,     𝛍wa = 

4

3
 given refractive indices  

Using  

 

𝛍g/w = 
μgl

μwa
 

Putting the values we get 

 

𝛍g/w = 
3

2
𝑥 

3

4
= 

9

8
 

11.   (c)  When light is refracted from air into glass, light slows down when it passes from the less dense 

air into the denser glass or water. This slowing down of the ray of light also causes the ray of light to 

change direction. It is the change in the speed of the light that causes refraction. in a denser medium 

the speed of light decreases, therefore wavelength also decreases, to keep the frequency constant. So, 

when a ray of light enters a glass slab from the air its wavelength decreases. 

 

 
Note :velocity (v) = frequency (f) x wavelength(λ) 
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12. (b) As is clearfromthe diagram  

 

Using laws of reflection ieangle of incidence i = angle of reflection r 

and from snellslawand putting sin60 = √3/ 2  , and sin30 = ½ , we get 

µ =  
𝒔𝒊𝒏𝒊

sinr
= 

sin60

sin30
= 

√𝟑/ 2
𝟏

𝟐

= √𝟑 

13.   (d)   Using  velocity (v) = frequency (f) x wavelength(λ) 

In air, all the colours of light travel with the samevelocity, but in glass, velocities of different colours 

are different. Velocity of red colour is largest and velocity of violet colour is smallest. Therefore, after 

travelling through the glass slab, red colour will emerge first.Alternately, the light of red colour (λ= 

650nm) is of highest wavelength and therefore of highest speed. Therefore, after travelling through 

the slab, the red colour emerges first while wavelength of violet colour (λ= 400nm) is least. 

14. (b) The optical density of turpentine is higher than that of water while its mass density is lower 
light ray goes from (optically) rarer medium air to optically denser turpentine, then it bends towards 

the normal 𝑖. 𝑒., 𝑖 >  𝑟 whereas it goes from optically denser medium turpentine to rarer medium 

water.  The it be bends away from the normal 𝑖. 𝑒., 𝑖 <  𝑟 

 

 
 

For ray 2 , which depicts the correct path, the ray suffers two refractions at A, ray goes from air to 

turpentine, bending towards normal. At B , ray goes from turpentine to water (ie from denser to rarer) 

bending away from the normal. 

15. (a )FromSnell’slaw µ = 
sini

𝒔𝒊𝒏𝒓
, wherei is angle of incidence , and r is angle of refraction. 

In this case all are positive. Now, given in the question µ is negative , hence in order to retain the 

above expression either sin i or sin r will be negative. Since light is incident in positive space as 

given in diagram sin i cannot be negative therefore sin r will be negative. 

16. (c)    Speed of light in glass plate =
𝑐
𝑛

 

 Time =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝑆𝑝𝑒𝑒𝑑

=
𝑡 𝑛
𝑐

. 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

117 
 

17. (a)    𝑉𝑔 =
𝑐

𝑛
=

3 𝑋 108

3
= 108  𝑚/𝑠 

 Time =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝑆𝑝𝑒𝑒𝑑

 

 =
4 𝑋 10

−3

10
8 =   4x 10−11𝑠𝑒𝑐. 

18. (b) From definition of critical angle we haveµ =  
1

sin𝜽𝒄
, where θc is critical angle. 

Given critical angle ,θc= 300. 

Also refractive index of air µ= 1 

For medium µ =  
1

sin𝜽𝒄
=

𝟏

𝒔𝒊𝒏𝟑𝟎
= 2   (since sin 30 = ½) 

Also µ =
𝑣velocity of light in air

𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚
= 

3𝑥𝑥108

2
= 1.5 x108   (since velocity of light = 3 x 108m/s) 

19. (d) Optical fiber works on the principle of total internal reflection. When light travelling in an 

optically dense medium hits a boundary at a steep angle (larger than the critical angle for the 

boundary), the light is completely reflected 

20. (b) A passenger in an aeroplane shall see the primary and the secondary rainbow in the form 

of concentric circles. This is because the rays of light will undergo the phenomenon of total 

internal reflection from the secondary droplets also. When the light rays will pass from water to 

air then it gets refracted.In an aeroplane since there is no ground ahead , the rainbow appears as full 

circle. 

21. (c) From snell’s law 𝛍=
𝑠𝑖𝑛𝑖

𝑠𝑖𝑛𝑟′
, since incident ray is n denser medium  

Hence we have 
1

𝜇
=

𝑠𝑖𝑛𝑖

𝑠𝑖𝑛𝑟′
 

 

                                                          For critical angle  𝛍= 
1

𝑠𝑖𝑛𝑖𝑐
 

 Equating the two values of 𝛍 we get  

 𝑠𝑖𝑛𝑖𝑐 =
𝑠𝑖𝑛𝑖

𝑠𝑖𝑛𝑟′
 --------- (1) 

Given ∠BOD = 900,  

Also ∠EOB + ∠BOC + ∠COF = 1800 

  Putting values we get r + 900 + r’ = 1800 

r+r’ = 900 

           r’ = 900 - r 



NEET- AIIMS PHYSICS VOLUME 2 by Dr. Divya Ghildyal 

118 
 

    Putting this value in equation (1) we get  

    𝑠𝑖𝑛𝑖𝑐 =
𝑠𝑖𝑛𝑖

sin (90−𝑟)
= 

𝑠𝑖𝑛𝑖

𝑐𝑜𝑠𝑟
= 

𝑠𝑖𝑛𝑖

𝑐𝑜𝑠𝑖
  (since i = r) 

  Also tan i = 
𝑠𝑖𝑛𝑖

𝑐𝑜𝑠𝑖
 

             hence, ic = sin-1(tani) 

22.  (d) sin 𝑖𝑐 =
𝑅

√𝑅
2
+ ℎ

2
 

(
3

4
)
2

=
𝑅2

𝑅2+ (12)2
 

 ⇒ R =
3
√7

x 12 =
36
√7

𝑐𝑚. 

23. (b)  𝑟 should be such that rays beyond it got totally internally reflected for this 𝜃 > 𝐶 or sin 𝜃 > 

sin 𝐶 

 

 Also 𝜇 =
1

sin𝐶
∴ 𝑟

√ℎ
2
+ 𝑟2

>
1
𝜇
 

 In limiting case 
𝑟

√ℎ2+ 𝑟2
=

1

𝜇
 

 Solving we get 𝑟 =
ℎ

√𝜇2−1
 

24. (a) 
4

3
sin 𝐶 = 1 ⇒ sin 𝑐 =

3
4
 

 tan 𝐶 =
3
√7

=
𝑅

𝐻−ℎ
 

 𝑅 =
3
√7

(𝐻 −  ℎ) 

Refraction at Curved Surface 

1. (a) Areal magnification = (𝑙𝑖𝑛𝑒𝑎𝑟 𝑚𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛)2 

                         Linear magnification = 4 

Areal Magnification = (4) 2 = 16. 

Magnified film strip area = mA 

                                                = 16 x 100 = 1600cm2. 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

119 
 

2. (c) From the given diagram we observe that rays when falling on convex lens are getting 

diverged , instead of getting converged as per the usual nature of convex lens which behaves as a 

converging lens. This change in nature of lens is possible only when (𝑛)𝑙𝑖𝑞𝑢𝑖𝑑 > (𝑛)𝑙𝑒𝑛𝑠,ie

 nature of lens will be changed. Convex lens will behave like a concave lens.Also 

refractive index of medium on either side of lens will be same ie n1 = n2. 

3. (c )A lens is a refractory transmissive optical device that alters the focus of a light beam. 

Therefore, the refractive index of the material of the lens is between 1 and 1.33.Since , it is 

behaving as converging in air so its 𝛍> 1, because 𝛍= 1 is of air. Since it is behaiving as 

diverging in water so its 𝛍< 1.33, because 𝛍= 1.33 is of water. 

4. (a)  From the formula  

1

𝑓
= (𝑛 − 1)(

1

𝑅1
+

1

𝑅2) 

Given n = 1.5 , R1 = R2 = 20 cm 

1

𝑓
= (1.5 − 1)(

1

20
+

1

20
) 

f = 20cm 

5.  (d) 
1

𝑓𝑎
= (𝑛𝑔𝑎 − 1)(

1

𝑅1
−

1

𝑅2
) 

 
1

𝑓𝑤
= (𝑛𝑔𝑤 − 1)(

1

𝑅1
−

1

𝑅2
) 

 ⇒
𝑓𝑤
𝑓𝑎

=
1.5−1
1.5
1.33

−1
 

 ⇒ 𝑓
𝑤
= 

0.5 𝑋 1.33

1.5−1.33
x 8 = 32 𝑐𝑚. 

6. (d )
1

𝑓
=

1

𝑓1
+

1

𝑓2
 

1

𝑓
= (𝝁𝟏 −  𝟏) (

𝟏

∞
−

𝟏

−𝑹
) + (𝝁𝟐 − 𝟏)(

𝟏

−𝑹
−

𝟏

∞
) 

𝑂𝑛 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑤𝑒 𝑔𝑒𝑡 𝑓𝑒𝑞 = 
𝑅

𝜇1 − 𝜇2
 

7. (d) Complete image will be formed of decreased intensity. 

8. ( a) 𝑓1 = 40 cm, 𝑓2 = −25 𝑐𝑚 

 Power of combination 

 𝑃 = 𝑃1 + 𝑃2 = 
1

𝑓1
+ 

1

𝑓2
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 ⇒ 𝑃 =
1

0.40
− 1

0.25
=

100(5−8)
200

 

 ⇒ 𝑃 = 
−3

2
= −1.5 𝐷. 

9. (a)                𝑃𝑒𝑞 = 𝑃1 + 𝑃2= 12 − 2 = 10 𝐷 

 ∴ 𝑓 =
1

𝑃
= 

1

10
= 0.1 𝑚 = 𝑓 = 10 𝑐𝑚. 

10. (d)   ) 
1

𝑓𝑒𝑞
=

2

𝑓𝑙𝑒𝑛𝑠
+

1

𝑓𝑚𝑖𝑟𝑟𝑜𝑟
 

 ⇒
1

𝑓𝑒𝑞
=

2
20

+
1
∞

 

 ⇒ 𝑓𝑒𝑞 = 10 𝑐𝑚. 

11. ( d) 
1

𝑓𝑒𝑞
=

1

𝑓1
+ 

1

𝑓2
⇒ 𝑓

𝑒𝑞
=

𝑓1𝑓2

𝑓1+ 𝑓2
 

 Power (𝑃) =
1

𝑓𝑒𝑞
=

𝑓1𝑓2
𝑓1+ 𝑓2

 

12. (b )𝑓 = 40 𝑐𝑚 𝑓 = 40 𝑐𝑚 𝐹 = 20 𝑐𝑚 

 
1

𝑓𝑒𝑞
=

1

𝑓1
+

1

𝑓2
 (lens formula)  

 ⇒
1

𝑓𝑒𝑞
=

1
40

+ 1
40

 

 ⇒ 𝑓𝑒𝑞 = 20 𝑐𝑚 

 At centre of curvature 𝑚 = 1 

 ∴ 𝑢 = 𝑅 = 2𝑓𝑒𝑞 = 40 𝑐𝑚 

13. (a) From lens maker formula we have 

1

𝑓
= (

3

2
− 1)

2

𝑅
=

1

𝑅
 

1

𝑓′
= (

4

3
− 1) (−

2

𝑅
) = −

2

3𝑅
 

1

𝑓𝑒
=  

1

𝑓
−

2

3𝑓
+

1

𝑓
=

4

3𝑓
 

                          fe= 
3𝑓

4
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PRISM THEORY & DISPERSION 

1. (b)  Refractive index n = 
𝒔𝒊𝒏(

𝑨+𝜹

𝟐

𝒔𝒊𝒏(
𝑨

𝟐
)

 

Putting values from question we have 

√2 =  
sin (

60+𝛿

2
)

𝑠𝑖𝑛30
 

60 + 𝛿

2
= 45 

δ= 30  

Also δ= 2i – A  

i= 45 

2. (a) n = 
𝒔𝒊𝒏(

𝑨+𝜹

𝟐

𝒔𝒊𝒏(
𝑨

𝟐
)

 

Given δ= 30, A = 60  

Putting the values 

𝑛 =  
𝑠𝑖𝑛45

𝑠𝑖𝑛30
= √2 

 

3. (b) Given i= 45 , δ= 2i-A = 90 – 60 = 30 

 n = 
𝒔𝒊𝒏(

𝑨+𝜹

𝟐

𝒔𝒊𝒏(
𝑨

𝟐
)

= 
𝑠𝑖𝑛45

𝑠𝑖𝑛30
= √2 

4. (b) Minimum angle of deviation = 2i – A = 2 x45 – 60 = 30 degree 

                     n = 
𝒔𝒊𝒏(

𝑨+𝜹

𝟐

𝒔𝒊𝒏(
𝑨

𝟐
)

 

                Putting values in same we get 

               𝛍 =√2 

5.(a) Deviation δ= (𝛍-1) A = (1.5-1)x 5 = 2.5 

Also angle of refraction at first surface is 5 

δ= θ-r 

2.5 = θ-5 

Θ= 7.5 

6(c ) From all given sources blue light has smallest wavelength. From Cauchy relation  

An empirical/dispersion relationship between the wavelength of the light and the refractive index for a 

particular transparent material is the Cauchy’s transmission equation. The empirical coefficients of 

Cauchy’s equation represent the nature of the material. 

𝒏(𝝀) = 𝑨 +
𝑩

𝝀𝟐
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smaller the wavelength higher the refractive index and consequently smaller the critical 

angle. Corresponding to blue colour the critical angle is least which facilitates 

totoalinternal reflectionfor the beam of blue light. The beam of green light will also 

undergo total internal reflection. 

6. (c ) Dispersive power (ω) = 
𝑛𝑉−𝑛𝑅

𝑛𝑌−1
 

= 
1.65−1,61

1.63−1
 

7. (b) For dispersion without deviation  

(𝛍-1)A- (𝛍’-1)A’ = 0 

For zero deviation 

A’ = 
(𝜇−1)𝐴

(𝜇′−1)
= 6 

8. (b) r2 = 0, r1= A= 30 

sini = √2sin30 = √2 x
1

2
=

1

√2
 

i= 45 

 

HUMAN EYE AND LENS 

1. (d) P = P1 + P2(Power of lens) 

P = 40 + 20 = 60D 

The distance between the retina and the cornea eye to lens must be equal to f 

𝑓 =  
1

𝑃
=

1

60
𝑚 = 1.67𝑐𝑚 

2. (c) When object is at infinity , its image is formed at distance = 400cm 

1

𝑓
=

1

𝑣
−

1

𝑢
 

Putting  v = 400cm =- 4m, (100cm = 1m), u = ∞ 

1

𝑓
=

1

−4
−

1

∞
 

f = -4m 

Power = 
1

𝑓
=

1

−4
= −0.25𝐷 

3. (b)  

 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

123 
 

  Given 𝛍g = 3/2, 𝛍w = 4/3, 

Focal length (f) of glass convex lens is given by  
1

𝑓
= (𝝁𝒈 − 𝟏)(

𝟐

𝑹
) 

Putting value of 𝛍g = 3/2 , we get  
1

𝑓
= (

𝟑

𝟐
− 𝟏) (

𝟐

𝑹
) =  

𝟏

𝑹
 

hence f = R   ---------------- (1) 

Focal length of water filled concave lens is given by  

1

𝑓′
= (

𝟒

𝟑
− 𝟏)(−

𝟐

𝑹
) 

𝑓′ = −3𝑅/2  

From equation(1) f = R  

Hence f’ = -3f/2 

Equivalent focal length of lens system is  
1

𝑓𝑒𝑞
=

1

𝑓
−

2

3𝑓
+

1

𝑓
 

feq = 3f/4 

4. (a) Magnifying power of compound microscope is given by  

M = -
𝒍𝑫

𝒇𝟎𝒇𝒆
 

where l is length of tue, D is least distance of distinct vision., Since relation is in inverse ratio hence  

the magnifying power of the compound microscope increases when the focal lengths of both objective 

and eyepiece lenses decrease. 

5. (b) For dispersion without deviation 

A1(n1 – 1) = A2(n2 – 1) 

Putting values given we get  

40(1.54 – 1) = A2(1.72 -1 ) 

 

𝐴2 = 
4 𝑥 0.54

0.72
= 3 

6. (d) The resolving power of a telescope depends on the diameter of the telescope's light-gathering 

apparatus, or objective. In a refracting telescope, the objective lens is the first lens the light passes 

through. As the diameter of the telescope's objective increases, the resolving power increases, 

hence for a telescope to have lare resolving power the aperture of its objective should be large. 

7. (d) 𝑚 = 
𝑓0

𝑓𝑒
= 5 (magnification) ------------ (1) 

 

AlsoL = f0 + fe= 36 

 Putting f0 = 5fe  from equation(1) we get 

36 = 5fe + fe 

fe = 6cm, f0 = 30cm. 

8. (b)  
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𝑚 = − 
𝑓0

𝑓𝑒
(1 +

𝑓𝑒

𝐷
) 

Putting values we get  

𝑚 = − 
200

5
(1 +

5

25
) = 48 

9. (d) From the equation  
1

𝑣
= 

1

𝑓
+

1

𝑢
= 

1

40
−

1

200
= 

1

50
 

          v = 50cm 

           Total length L = v + f = 4 + 50 = 54cm 

10. (c )An astronomical refracting telescope will have large angular magnification and high clarity, 

when it has an objective lens of large focal length and large diameter. 

Angular magnification = f0/fe 

Directly proportional , hence objective of large focal length, 

Resolving Power = 
𝑑

1.22𝜆
 

Resolving powe  is high for large diameter. 

Assertion and Reason 

1. C.Red light has great wavelength and is least scattered.also scattering of light is inversel 

proportional to wavelength.  

2. a lens makers formula is used 

3. d refractive index of air is 1 and water is 1.33, hence decrease. 

4. a For internal reflection. 

5. c. concave mirror produces both real an virtual image. 
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7. Wave Optics 

Multiple Choice Questions 

INTRODUCTION 

1. By Huygens' wave theory of light, we cannot explain thephenomenonof[AFMC, DCE 2009] 

(a) Interference    (b) Diffraction 

(c) Photoelectric effect    (d) Polarisation 

2. Light appears to travel in straight lines since[CPMT2001, AIIMS 2002, DCE 2003] 

(a) It is not absorbed by the atmosphere 

(b) It is reflected by the atmosphere 

(c) Its wavelength is very small 

(d) Its velocity is very large 

3. The phenomenon of interference is shown by[AIIMS 2000, JIPMER 2000] 

(a) Longitudinal mechanical wave only 

(b) Transverse wave mechanical wave only 

(c) Electromagnetic wave only 

(d) All the above type of the waves 

4. The dual nature of light is exhibited by [AIIMS, BCECE 2004] 

(a) Photoelectric effect   (b) Refraction and interference  

(c) Diffraction and reflection  (d) Diffraction and Photoelectric effect 

 

INTERFERENCE 

1. Two sources of waves are called coherent if [J & K CET 2009] 

(a) Both have the same amplitude and vibration  

(b) Both produce waves of the same wavelength 

(c)  Both produced waves of the same wavelength having constant phase differences 

(d) Both reduce waves having the same velocity 

2. Two light source are said to be coherent if they are obtained from[MP PMT 2010, J & K CET 

2009] 

(a) Two independent point source emitting light of the same wavelength 

(b) A single point source 

(c) A wide source 

(d) Two ordinary bulbs emitting light of different wavelengths 

3. Two coherent monochromatic light of intensitiesI and 4I are superposed. The maximum and 

minimum possible intensities in the resulting beam are[BHU 2002, AMU PMT 2009] 

(a) 5I and I     (b) 5I and 3I 

(c) 9I and I     (d) 9I and 3I 

4. The ratio of intensities of two waves is 9:1. They are  producing interference. The ratio of 

maximum and minimum intensities will be[WB-JEE 2010, UPSEAT 2002, MP PMT 2012] 

(a) 10 : 8      (b) 9:1  

(c) 4:1      (d) 2:1 
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5. If the amplitude ratio of two source producing  interference is 3:5 , then ratio of intensities at 

maximum and minimum is[KCET 2002] 

(a) 25:16      (b) 5:3 

(c) 16:1       (d) 25:9 

6. The interference pattern is obtained with two coherent light source of intensity ratio n.  In the 

interference pattern, the ratio
𝐼max−𝐼min

𝐼max+𝐼min
will be[NEET (Phase –II) 2016] 

(a) 
2√𝑛

(𝑛+1)2
      (b) 

√𝑛

𝑛+1
 

(c) 
2√𝑛

𝑛+1
      (d) 

√𝑛

(𝑛+1)2
 

7. In Young's experiment, the distance between the slits is reduced to half and the distance between 

the slit and screen is doubled, then the fringe width[NEET (Karnataka) 2013, DPMT 2003] 

(a) Will not change   (b) Will become half 

(c)  Will be double    (d) Will become four times 

8. In the Young's double slit experiment, the spacing between two slits is 0.1mm. If the screen is kept 

at a distance of 1.0 m from the slits and the wavelength of light is 5000 Å, then the fringe width 

is[MP PMT 2006] 

(a) 1.0cm     (b) 1.5 cm 

(c) 0.5cm     (d) 2.0 cm 

9. Young's experiment is performed in air and then performed in water, the fringe width[AFMC 

2005, DCE 2009] 

(a) Will remains same   (b)  Will decreases  

(c) Will increases     (d) Will be infinite 

10. In a Young's double slit experiment, 12 fringe are observed to be formed in a certain segment of 

the screen when light of wavelength 600nm is used. If the wavelength of light is changed to 400 

nm, number of fringes observed in the same segment of the screen is given by [JIPMER 2001, 

02,IIT JEE (Screening ) 2001] 

(a) 12      (b) 18  

(c) 24     (d) 30 

11. The two slits at a distance of 1 mm are illuminated by the light of wavelength 6.5 × 10–7m. The 

interference fringes are observed on a screen placed at a distance of 1m. The distance between 

third dark fringe and fifth bright fringe will be [NCERT, BVP 2003] 

(a) 0.65 mm      (b) 1.63 mm 

(c)  3.25 mm      (d) 4.88mm 

12. Figures shows a standard two silts arrangement with slits S1, S2, P1, P2 are the two minima points 

on either side of P (figure) 

 

 
 

At P2 on the screen, there is a hole and behind P2 is a second 2-slits agreement with slitsS3,S4 and 

a second screen behind them [NCERT Exemplar] 

(a) There would be no interference pattern on the second skin but it would be lighted 
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(b) The second screen would be totally dark 

(c)  There would be a single bright point on the second screen  

(d)  There would be a rectangular two-slit pattern on the second screen 

13. A parallel monochromatic beam of light is incident normally on a narrow slit. A diffraction pattern 

is formed on a screen placed perpendicular to the direction of incident beam. At the first maxima 

of the diffraction pattern the phase differences between the ray coming from the edges of the slit 

is[NEET (Karnataka) 2013] 

(a) 0       (b) 
𝜋

2
 

(c)      (d) 2 

14. The maximum intensity of fringes in Young's experiment is I.If one of the slit is closed then the 

intensity at that place become Io. Which of the following relation is true[NCERT, MP PET 2013] 

(a) I = Io     (b) I = 2Io 

(c) I = 4Io     (d) There is no relation between IandIo 

15. Young's double slit experiment is performed in air and then in a medium other than air. It is found 

that 8th bright fringe in the medium lies where 5th dark fringe lies in air. The refractive index of the 

medium is nearly [NEET 2017] 

(a) 1.25     (b) 1.59 

(c) 1.69     (d) 1.78 

16. In Young's double slit experiment the separation d between the slits is 2mm, the wavelength of 

the light used is 5896 Å and distance D between the screen and slits is 100cm. If is founded the 

angular width of the fringes is 0.20.To increase the fringe angular width to 0.21 (with same    

and D)the separation between the slits needs to be changed to[NEET 2018] 

(a) 1.8mm     (b) 1.9mm 

(c) 2.1 mm     (d) 1.7 mm 

 

DIFFRACTION OF LIGHT 

1. The bending of beam of light around corners of obstacles is called [JIPMER 2000] 

(a)  Reflection     (b) Diffraction 

(c) Refraction     (d) Interference 

2. In the experiment of diffraction at a single slit, if the slitwidth is decreased, the width of the central 

maximum[MP PET 2013, KCET 2012] 

(a) Increases in both Fresnel and Fraunhofer diffraction 

(b) Decreases both in Fresnal and Fraunhoffer diffraction 

(c) Increases in Fresnel diffraction but decreases inFraunhoffer diffraction 

            (d)        Decreases in Fresnel diffraction but increases isFraunhoffer diffraction 

3. A beam of light of wavelength 600 nm from a distant sourcefalls on a single slit 1 mm wide and 

the resulting diffractionpattern is observed on a screen 2 m away. The distancebetween the first 

dark fringes on either side of the centralbright fringe is [AMU PMT 2009, CBSE PMT 2014] 

(a) 1.2 mm      (b) 1.2 mm 

(c) 2.4 mm      (d) 2.4 mm 

4. A parallel beam of monochromatic light of wavelength 5000Å is incident normally on a single 

narrow slit of width 0.001mm. The light is focused by a convex lens on a screenplaced on the focal 

plane. The first minimum will be formedfor the angle of diffraction equal to[Pb. PMT 2001] 

(a) 0      (b) 15 

(c) 30      (d) 60 

5. Red light is generally used to observe diffraction patternfrom single slit. If blue light is used instead 

of red light, then diffraction pattern[AMU (Med) 2010] 

(a) Will be more clear     
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(b)  Will contract 

(c) Will be expanded      

(d) Will not be visualized 

6. A linear aperture whose width is 0.02 cm is placedimmediately in front of a lens of focal length 60 

cm. Theaperture is illuminated normally by a parallel beam ofwavelength 5×10–5cm. The distance 

of the first dark bandof the diffraction pattern from the centre of the screen is[NEET (Phase –

II),2016] 

(a) 0.15 cm     (b) 0.10 cm 

(c) 0.25 cm     (d) 0.20cm 

POLARISATION OF LIGHT 

1. Consider a light beam incident from air to a glass slab.Brewster's angle as shown in figure. 

A polaroid is placed in the path of the emergent ray at point P and rotated about an axis passing 

through the centre and perpendicular to the plane of the Polaroid[NCERT Exemplar] 

 

(a) For a particular orientation, there shall be darkness asobserved through the polaroid 

(b) The intensity of light as seen through the polaroid shallbe independent of the rotation 

(c) The intensity of light as seen through the polaroid shallgo through a minimum but not zero 

for two orientationsof the polaroid 

(d) The intensity of light as seen through the polaroid shallgo through a minimum for four 

orientations of the polaroid 

2. Unpolarised light is incident from air on a plane surface of amaterial of refractive index ''. At a 

particular angle ofincidence 'i', it is found that the reflected and refracted raysare perpendicular to 

each other. Which of the followingoptions is correct for this situation[JEE (Main) 2018] 

(a) Reflected light is polarised with its electric vector parallelto the plane of incidence 

(b) Reflected light is polarised with its electric vector perpendicular to the plane of incidence 

(c) 𝑖 = sin−1 (
1


) 

(d) 𝑖 = tan−1 (
1


) 

3. TwopolaroidsP1and P2 are placed with their axisperpendicular to each other. Unpolarised light I0 

is incidentonP1. A third Polaroid P3 is kept in between P1 and P2 such that its axis makes an angle 

45° with that of P1. Theintensity of transmitted light thought P2 is[NEET 2017] 

(a) 
𝐼0

2
       (b) 

𝐼0

4
 

(c) 
𝐼0

8
       (d) 

𝐼0

16
 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 
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(d) If the assertion and reason both are false. 

 

1. Assertion: Coloured spectrum is seen when we lookthrough a muslin cloth. 

           Reason :It is due to the diffraction of white light on passing through fine slits.[AIIMS 2002] 

2. Assertion : Microwave communication is preferred overoptical communication. 

         Reason  : Microwaves provide large number ofchannels and band width compared to  

                           Optical signals.[AIIMS 2003] 

3. Assertion :Interference pattern is made by using bluelight instead of red light, the  

                         fringes become narrower. 

      Reason : In Young's double slit experiment, fringewidth is given by relation  =
𝐷

𝑑
.[AIIMS  

1999] 

4. Assertion :The cloud in sky generally appears to bewhitish. 

Reason :  Diffraction due to clouds is efficient in equalmeasure at all wavelengths[AIIMS  

2005] 

5. Assertion: Television signals are received through sky- wave propagation. 

      Reason : The ionosphere reflects electromagnetic wavesof frequencies greater  than a certain critical 

frequency.[AIIMS 2005] 

6. Assertion : Like light radiation, thermal radiations arealso electromagnetic radiation. 

          Reason : The thermal radiations require no medium for propagation.[AIIMS 2010] 

 

ANSWERS 

 

Introduction 

1c 2c 3d 4d   

Interference 

1c 2b 3c 4c 5c 6c 

7d 8c 9b 10b 11b 12d 

13c 14c 15d 16b   

Diffraction 

1b 2a 3d 4c 5d 6a 

Polarisation 

1c 2b 3c    

Assertion  & Reason 

1a 2a 3a 4c 5d 6b 

 

Solutions 

 

INTRODUCTION 

1. (c) Wave theory fails to explain the particle nature of light out of the given four options 

interference, diffraction and polarisation explain the wave nature while, photoelectric effect 

explains the particle nature hence option (c ) holds true. 

2. (c )Light travels in a straight line because the effect due to diffraction  is least because of  the 

small wavelength of light. Hence,  the small wavelength of light produces negligible diffraction 

and therefore light travels along a straight line. 

3. (d) Interference is a phenomenon in which two waves superpose constructively or destructively 

to form a resultant wave of greater or lower amplitude. Hence, the phenomena is shown by both 
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mechanical waves (transverse or longitudinal) and non-mechanical waves and 

electromagnetic waves. 

 

4. (d) Diffraction exhibits wave nature of light and photoelectric effect exhibits quantum nature of 

light. Hence,  diffraction and photoelectric effect exhibit the dual nature of light. 

INTERFERENCE 

1. (c )Two sources of light are said to be coherent when the waves emitted from them have the 

same frequency and constant phase difference usually waves emitted from the same source. 

2. (b) Two sources are said to be coherent when the waves emitted from them have the same 

frequency and constant phase difference. There are two methods for obtaining coherent sources in 

the laboratory,  Division of wavefront where wave front is divided into two or more parts with 

the help of mirrors, lenses, and prisms.This is possible when they are emitted from same source, 

two different sources cannot be coherent. 

3. (c )𝐼max = (√𝐼1 + √𝐼2)
2
= (√𝐼 + √4𝐼)

2
= 9𝐼 

𝐼min = (√𝐼1 + √𝐼2)
2
= (√4𝐼 − √𝐼)

2
= 𝐼. 

4. (c )
𝐼max

𝐼min
= (

√
𝐼1
𝐼2

+1

√
𝐼1
𝐼2

−1
)

2

= (
√

9

1
+1

√
9

1
−1

)

2

=
4

1
. 

5. (𝑐 )𝑰𝐦𝐚𝐱 = (𝑨𝟏 + 𝑨𝟐)
𝟐 

= (3𝑥 + 5𝑥)2 = 64𝑥2 

𝑰𝐦𝐢𝐧 = (𝑨𝟏 − 𝑨𝟐)
𝟐 

= (3𝑥 − 5𝑥)2 = 4𝑥2 

𝐼max

𝐼min
=

64

4
= 16: 1. 

6. (c )𝐼max = (√𝐼1 + √𝐼2)
2 = (√𝑛𝐼 + √𝐼)2 = (√𝑛 + 1)2𝐼 

𝐼min = (√𝑛 − √1)2𝐼 

 
𝐼max−𝐼min

𝐼max+𝐼min
=

2√𝑛

(𝑛+1)
. 

7. .(d ) Fringe width is given by  

 =
𝐷

𝑑
 

Where λ is wavelength , D the distance between screen and slits, d the distance between two 

slits. 

Given d’ = d / 2 = distance reduced to half 

          D’ = 2D = distance between slit and screen is doubled 

Putting this value in equation for fringe width we get 
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 =
 × 2𝐷

𝑑/2
=

4 𝐷

𝑑
= 4. 

Hence will become four times. 

8. (c ) Given , d = 0.1 mm, D = 1 m,  = 5000 Å = 5000 x 10- 10 m  

             Using 1A = 10-10 m 

 =
𝑫

𝒅
=

5000 × 10−10 × 1

0.1 × 10−3
 

𝑈𝑠𝑖𝑛𝑔 100𝑐𝑚 = 1𝑚 

= 5 × 10−3 𝑚 = 0.5 𝑐𝑚. 

9. (b)  𝜷′ = 
𝜷

𝒏
 

As is clear from above expression fringe width is inversely proportional to refractive 

index.(n) . For air refractive index is equal to 1, and for water greater than 1 (n = 1.33 ). 

Since refractive index increases fringe width decrases. 

10.     (b)     From the  equation d sin θ = nλ (for n = 0, 1, −1, 2, −2, . . . ) we have 

𝑛11 = 𝑛22 

𝑛2 = 𝑛1 ×
1

2
= 12 ×

600

400
= 18. 

11. (b)  Distance between third dark fringe and fifth bright fringes 

=
5𝐷

𝑑
−

(2 × 3 − 1)𝐷

2𝑑
=

5𝐷

2𝑑
 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑓𝑟𝑜𝑚 𝑔𝑖𝑣𝑒𝑛 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛 𝑤𝑒 𝑔𝑒𝑡 

=
5 × 6.5 × 10−7 × 1

2 × 10−3
= 16.25 × 10−4 = 1.63 𝑚𝑚. 

12.   (d ) From Huygen’s principle, wave will propagates from the sources S1 and S2. Each point on 

the screen will acts on secondary sources of wavelets. Since, there is a hole at point P2 (minima). 

The hole will act as a source of fresh light for the slits S3 and S4.Therefore, there will be a regular 

two slit pattern on the second screen. 

13. (c) For 1st maxima 

Path difference = a sin  =


2
 

Phase difference () =
𝟐


× 𝐏𝐚𝐭𝐡 𝐝𝐢𝐟𝐟𝐞𝐫𝐞𝐧𝐜𝐞 

Putting the values  from given equation we get 
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=
2


×



2
=

2

2
= . 

14. (c ) Intensity is proportional to square of amplitude of wave. If amplitude of wave of each source 

is a, then after superposition intensity is proportional to (2a)2 = 4a2.  

When one source is closed , there is no superposition , hence intensity is proportional to a2.  

Hence I = 4I’ 

15. (d)  

16. (b) Angle is given by  =


𝒅
 ,(λ is wavelength) 

1

2
=

𝑑2

𝑑1
 

 𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒𝑠 𝑓𝑟𝑜𝑚 𝑔𝑖𝑣𝑒𝑛 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛 𝑤𝑒 𝑔𝑒𝑡 

0.20

0.21
=

𝑑2

2
𝑑2 =

0.20

0.21
× 2 = 1.9 𝑚𝑚. 

DIFFRACTION OF LIGHT 

1. (b)The phenomena of diffractionisreferredwhen a wave encounters an obstacle or opening. It is 

defined as the bending of waves around the corners of an obstacle or through an aperture into the 

region of geometrical shadow of the obstacle/aperture. The diffracting object or aperture 

effectively becomes a secondary source of the propagating wave. Whereas reflection is the return 

of heat, light or sound from the surface.Refraction, means the change in direction of a wave 

passing from one medium to another caused by its change in speed.Interference, means the net 

effect of the combination of two or more wave trains moving on intersecting or coincident paths. 

2. (a) Angular width of central maxima is iven by  

 =
𝟐

𝒅
 

Where λ is wavelength , and d is distance between slits. As is clear from above expression angular 

width of central maxima does not depend upon distance between slit and screen. Hence, answer 

will be same for both fresnal and fraunhoffer class of diffraction.  

When slit width is decreased (d) then since it is inversely proportional to angular width as is clear 

from above expression , hence angular width will increase for both Fresnel and Fraunhofer class. 

3. (d) Width of central maxima = 
2𝐷

𝑎
=

2×600×10−9×2

10−3 = 2.4 𝑚𝑚. 

4. (c )For 1st minima 

a sin  =  

sin  =


𝑎
=

5000 × 10−10

0.001 × 10−3
 

sin  =
1

2
 = 30. 

5. (b) Fringe width is given by      

https://en.wikipedia.org/wiki/Wave
https://en.wikipedia.org/wiki/Aperture
https://en.wikipedia.org/wiki/Umbra,_penumbra_and_antumbra
https://en.wikipedia.org/wiki/Wave_propagation
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 =
𝑫

𝒅
 

Where λiswavelength , D is distance between source and screen , d is distance between slits. 

Since wavelength of red colour is 650nm and of blue colour is 450nm , which means 

wavelength of red colour is more than that of blue colur and fringe width is directly proportional 

to wavelength , hence fringe width will contract when blue colur is used. 

6. (a)   Position of 1st minima 

𝑦 =
𝐷

𝑎
=

(5 × 10−5)(60)

0.02
 

𝑦 = 0.15 𝑐𝑚. 
POLARISATION OF LIGHT 

 

1. (c )Consider the diagram the light beam incident from air to the glass slab at Brewster’s angle 

(ip). The incident ray is unpolarised and is represented by dot (.). 

The reflected light is plane polarized represented by arrows. As the emergent ray is unpolarise, 

hence intensity cannot be zero when passes through polaroid. 

 
2. (b)    When angle of incidence is Brewster angle, the reflected ray of light would comprise of 

only the other component of light wave whichis oscillating in a direction perpendicular to 

vibration of electric field vectors. 

3. (c )  I = I0 cos2θ 

Where θ is the angle made by E vector with transmission axis, I is intensity of light after 

polarisation, I0 is intensity of incident light  

 Intensity of light after crossing P1 = I0 / 2 

Intensity of light after crossing P3 = 
𝑰𝟎

𝟐
𝒄𝒐𝒔𝟐𝟒𝟓 = 

𝑰𝟎

𝟒
 

Intensity of light after crossing P2 = 
𝑰𝟎

𝟒
𝒄𝒐𝒔𝟐𝟒𝟓 

 I = I0 /8 

Assertion & Reason 

1. (a) It is quite clear that the coloured spectrum is seen due to diffraction of white light on 

passing through fine slits made by fine threads in the muslin cloth. 
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2. (a) Microwave communication is preferred over optical communication because microwaves 

provide large number of channels and wider band width compared to optical signals as information 

carrying capacity is directly proportional to band width. So, wider the band width, greater the 

information carrying capacity. 

3. (a)  =
𝐷

𝑑
 

4. (c) The clouds consists of dust particles and water droplets. Their size is very large as 

compared to the wavelength of the incident light from the sun. So there is very little scattering of 

light. Hence the light which we receive through the clouds has all the colours of light. As a result 

of this, we receive almost white light. Therefore, the cloud are generally white. 

5. (d) In sky wave propagation, the radio waves having frequency range 2 MHz to 30 MHz are 

reflected back by the ionosphere. Radio waves having frequency nearly greater than 30 MHz 

penetrates the inosphere and is not reflected back by the ionosphere. The TV signal having 

frequency greater than 30 MHz therefore cannot be propagated through sky wave propagation.  

In case of sky wave propagation, critical frequency is defined as the highest frequency is returned 

to the earth by the considered layer of the ionosphere after having sent straight to it. Above this frequency, 

a wave will penetrate the inosphere and is not reflected by it. 

6. (b) Light radiations and thermal radiations both belong to electromagnetic spectrum. Light 

radiation belongs to visible while thermal radiaton belongs to infrared region of EM spectrum. 

Electromagnetic Raditions    require      radiations require no medium for propagation. 
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8. Dual Nature of Matter and Radiation 

Dual Nature of Matter and 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).  

Photoelectric Effect:The phenomena of emission of electrons from metals under the effect of light is 

called photoelectric effect. 

Wilhelm Hallwachs and Philipp Lenard investigated the phenomenon of photoelectric emission in detail . 

Their observations can be summarised as below: 

 

• When light is incident on a metal plate, it may cause the electrons to come out of the metal. 

• Hallwachs and Lenard also observed that when the light fell on the emitter plate, no electrons were 

emitted at all when the frequency of the incident light was smaller than a certain minimum value. This 

frequency is called threshold frequency. 

• He also observed that different metals have different threshold frequencies. 

The lowest frequency of light which can emit photoelectrons from a material is called the threshold 

frequency or cut off frequency of that material. 

 

The lowest frequency of light which can emit photoelectrons from a material is called the threshold 

frequency or cut off frequency of that material. 

Photoelectric Equation 

If the maximum kinetic energy of photoelectrons emitted from the metal surface is Ek and W is the 

energy required to eject photoelectron from the metal , W is the work function of the metal , then  

hν = W + Ek
 

Ek = hν - W 

Wherehν  is the energy of the photon absorbed by th electron in the metal. 

Einstein’s Photoelectric Equation: If the maximum velocity of emitted photoelectrons be vmax then 
𝟏

𝟐
𝒎𝒗𝒎𝒂𝒙

𝟐 = 𝒉(𝝂 − 𝝂𝟎) 

where ν is frequency and ν0 is threshold frequency. 

Energy and Momentum of Photon: The energy of photon of frequency ν travelling with speed of light 

c , its energy is given by  

E = hν = mc2 
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Particle Nature of Light:Electromagnetic radiation has dual character, in certain situation it exhiits 

wave properties and in others it acts like a particle.According to de – Broglie’s concept , a moving 

particle always has  wave associated with it and the motion of the particle is guided by that wave in 

similar manner as photon controlled by a wave. 

The wavelength (λ) of matter wave or de -broglie wave is given by  

𝝀 =
𝒉

𝒑
=

𝒉

𝒎𝒗
 

where h is plancks constant, p momentum (p = mv). 

The kinetic energy  of the charged particle , E = qV 

de – Broglie wave length      

𝝀 =  
𝒉

√𝟐𝒎𝒒𝑽
 

Properties of Matter Waves: de – Broglie’s waves or matter waves have the following properties  

• They are generated when the material particles are in motion. 

• Thye are not electromagnetic waves 

• The wave and particle aspects of matter never appear simultaneously in the same experiment. 

Davisson and Germer in 1927 during their diffraction experiment with slow electrons not only cofirmed 

the existence of waves associated electrons by detecting de-Broglie’s waves but also succeeded in 

measuring their wavelengths. 

Multiple Choice Questions 

CATHODE RAYS AND POSITIVE RAYS 

1. A charged oil drop of mass 2.5 × 10−7𝑘𝑔 is in space between the two plates, each of area 

2 × 10−2𝑚2 of a parallel plate capacitor. When the upper plate has a charge of 5 × 10−7𝐶 and 

the lower plate has an equal negative charge, the oil remains stationary. The charge of the oil 

drop is (Take g=10 m/s2 )[AIIMS 2010] 

(a) 9 × 10−1𝐶     (b) 9 × 10−6𝐶 

(c) 8.85 × 10−13𝐶    (d) 1.8 × 10−14𝐶 

2. In Millikans oil drop experiment, a charged drop of mass 1.8 × 10−14𝑘𝑔 is stationary between 

its plates. The distance between its plates is 0.90 cm and potential difference is 2.0 kilo volts. 

The number of electrons on the drop is[MP PMT 2003] 

(a) 500     (b) 50 

(c) 5      (d) 0 

3. The specific charge of an electron is[J & K CET 2004] 

(a) 1.6 × 10−19coulomb 

(b) 4.8 × 10−10 stat coulomb 

(c) 1.76 × 1011coulomb/kg 

(d) 1.76 × 10−11coulomb/kg 

4. The kinetic energy of an electron which is accelerated through a potential of 100 volts is[AIIMS, 

MP PMT 2006] 

(a) 1.602 × 10−17𝐽    (b) 418.6 𝑐𝑎𝑙𝑜𝑟𝑖𝑒𝑠 

(c) 1.16 × 104𝐾    (d) 6.626 × 10−34𝑊 − 𝑠𝑒𝑐 

5. An electron is accelerated through a p.d. of 45.5 volt. The velocity acquired by it is (in 

𝑚𝑠−1)[Kerala PET 2011, BCECE 2005, AIIMS 2004] 

(a) 4 × 106     (b) 4 × 104 
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(c) 106     (d) Zero 

6. Photon of wavelength 𝜆 is incident on a metal. The most energetic electrons ejected from the 

metal are bent into a circular arc of radius 𝑅 by a perpendicular magnetic field having a 

magnitude𝐵. The work function of the metal is (where symbols have their usual 

meaning)[KVPY 2016] 

(a) 
ℎ𝑐

𝜆
− 𝑚𝑒 +

𝑒2𝐵2𝑅2

2𝑚𝑒
    (b) 

ℎ𝑣

𝜆
+ 2𝑚𝑒 (

𝑒𝐵𝑅

2𝑚𝑒
)
2

 

(c) 
ℎ𝑐

𝜆
− 𝑚𝑒𝑐

2 −
𝑒2𝐵2𝑅2

2𝑚𝑒
   (d) 

ℎ𝑣

𝜆
− 2𝑚𝑒 (

𝑒𝐵𝑅

2𝑚𝑒
)
2

 

MATTER WAVES 

1. Particle nature and wave nature of electromagnetic waves and electrons can be shown by[AIIMS 

2000] 

(a) Electron has small mass, deflected by the metal sheet 

(b) X-ray is diffracted, reflected by thick metal sheet 

(c) Light is refracted and diffracted 

(d) Photoelectricity and electron microscopy 

2. A particle which has zero rest mass and non-zero energy and momentum, must travel with a 

speed[Kerala PMT 2004, DPMT] 

(a) Equal to 𝑐, the speed of light in vacuum 

(b) Greater than 𝑐 

(c) Less than 𝑐 

(d) Tending to infinity 

3. The kinetic energy of an electron is 5𝑒𝑉. Calculate the de-broglie wavelength associated with it 

(ℎ = 6.6 × 10−34𝐽𝑠,𝑚𝑒 = 9.1 × 10−31𝑘𝑔)[WB-JEE 2013, EAMCET] 

(a) 5.47 Å     (b) 10.9 Å 

(c) 2.7 Å     (d) None of these 

4. If Alpha, Beta and Gamma rays carry same momentum, which has the longest wavelength 

                 [AIIMS 2006, AFMC 2006] 

(a) Alpha rays 

(b) Beta rays 

(c) Gamma rays 

(d) None, all have same wavelength 

5. A proton, a neutron, an electron and an 𝛼 −particle have same energy. Then, their de-broglie 

wavelengths compare as[NCERT Exemplar] 

(a) 𝜆𝑝 = 𝜆𝑛 > 𝜆𝑒 > 𝜆𝛼 

(b) 𝜆𝛼 = 𝜆𝑝 = 𝜆𝑛 < 𝜆𝑒 

(c) 𝜆𝑒 < 𝜆𝑝 = 𝜆𝑛 > 𝜆𝛼 

(d) 𝜆𝑒 = 𝜆𝑝 = 𝜆𝑛 = 𝜆𝛼 

6. An electron is moving with an initial velocity 𝑣 = 𝑣0𝑖̂ and is in a magnetic field �⃗� = 𝐵0𝑗.̂ Then, 

it’s de-Broglie wavelength[NCERT Exemplar] 

(a) Remains constant 

(b) Increase with time 

(c) Decrease with time 

(d) Increases and decreases periodically 
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7. The de-Broglie wavelength of neutrons in thermal equilibrium at temperature 𝑇is[DCE 2006] 

(a) 
3.08

√𝑇
Å     (b) 

0.308

√𝑇
Å 

(c) 
0.038

√𝑇
Å     (d) 

30.8

√𝑇
Å 

8. An electron of mass 𝑚 and a photon have same energy E. The ratio of de-Broglie wavelengths 

associated with them is[NEET (Phase-1) 2016] 

(a) 
1

𝑐
(

𝐸

2𝑚
)

1

2
     (b) (

𝐸

2𝑚
)

1

2
 

(c) 𝑐(2𝑚𝐸)
1

2     (d) 
1

𝑥𝑐
(
2𝑚

𝐸
)

1

2
 

9. The de-broglie wavelength of a neutron in thermal equilibrium with heavy water at a temperature 

𝑇 (Kelvin) and mass 𝑚, is[NEET 2017] 

(a) 
ℎ

√𝑚𝑘𝑇
     (b) 

ℎ

√3𝑚𝑘𝑇
 

(c) 
2ℎ

√3𝑚𝑘𝑇
     (d) 

2ℎ

√𝑚𝑘𝑇
 

10. An electron of mass 𝑚 with an initial velocity �⃗� = 𝑉0𝑖̂(𝑉0 > 0) at 𝑡 = 0. If 𝜆0 is its de-Broglie 

wavelength initially, then its de-Broglie wavelength at time 𝑡 is[NEET 2018] 

(a) 
𝜆0

(1+
𝑒𝐸0
𝑚𝑉0

𝑡)
     (b) 𝜆0 (1 +

𝑒𝐸0

𝑚𝑉0
𝑡) 

(c) 𝜆0𝑡      (d) 𝜆0 

11. The momentum of a photon is 2 × 10−16𝑔𝑚 − 𝑐𝑚/𝑠𝑒𝑐. Its energy is[CBSE PMT] 

(a) 0.61 × 10−26𝑒𝑟𝑔    (b) 2.0 × 10−25𝑒𝑟𝑔 

(c)  6 × 10−6𝑒𝑟𝑔    (d) 6 × 10−8𝑒𝑟𝑔 

12. The momentum of a photon of energy ℎ𝑓 will be[MP PMT 10, DCE 2000] 

(a) ℎ𝑓      (b) ℎ𝑓/𝑐 

(c) ℎ𝑓𝑐                 (d) ℎ/𝑓 

13. An 𝑋-ray has a wavelength of 0.010Å. Its momentum is[RPMT 2005] 

(a) 2.126 × 10−23𝑘𝑔 − 𝑚/𝑠   (b) 6.626 × 10−22𝑘𝑔 − 𝑚/𝑠 

(c) 3.456 × 20−25𝑘𝑔 − 𝑚/𝑠   (d) 3.313 × 10−22𝑘𝑔 − 𝑚/𝑠 

14. A radio transmitter operates at a frequency of 880𝑘𝐻𝑧 and a power of 10𝑘𝑊. The number of 

photons emitted per second are[ CBSE PMT 2007] 

(a) 1.72 × 1031    (b) 1327 × 1034 

(c) 13.27 × 1034    (d) 0.075 × 10−34 

15. Wavelength of a 1 𝑘𝑒𝑉 photon is 1.24 × 10−9𝑚. What is the frequency of 1𝑀𝑒𝑉photon[MP 

PET 2005] 

(a) 1.24 × 1015𝐻𝑧    (b) 2.4 × 1020𝐻𝑧 

(c) 1.24 × 1018𝐻𝑧    (d) 2.4 × 1023𝐻𝑧 

16. The energy of a photon of light of wavelength 450 𝑛𝑚 is[AMU (Engg,) 2012] 

(a) 4.4 × 10−19𝐽    (b) 2.5 × 10−19𝐽 

(c) 1.25 × 10−17𝐽    (d) 2.5 × 10−17𝐽 

17. The electrons are emitted in the photoelectric effect from a metal surface[CBSE PMT (Pre.) 

2011,J & K CET 2010] 

(a) Only if the frequency of the incident radiation is above a certain threshold value 
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(b) Only if the temperature of the surface is hight 

(c) At a rate that is independent of the nature of the metal 

(d) With a maximum velocity proportional to the frequency of the incident radiation 

18. The work function of a metal is 4.2𝑒𝑉, its threshold wavelength will be[MP PMT 2012] 

(a) 4000 Å     (b) 3500 Å 

(c) 2955 Å     (d) 2500 Å 

19. Ultraviolet radiations of 6.2𝑒𝑉 falls on an aluminium surface (work function 4.2𝑒𝑉). The kinetic 

energy in joules of the fastest electron emitted is approximately[AIIMS 2011] 

(a) 3.2 × 10−21    (b) 3.2 × 10−19 

(c) 1.6 x 10                                                      (d) zero 

20. Light of wavelength 5000 Å falls on a sensitive plate with photoelectric work function of 1.9eV. 

The kinetic energy of the photoelectron emitted will be[EAMCET 2009] 

(a) 0.58 𝑒𝑉     (b) 2.48 𝑒𝑉 

(c) 1.24 𝑒𝑉     (d) 1.16 𝑒𝑉 

21. The work function of a substance is 4.0 𝑒𝑉. The longest wavelength of light that can cause 

photoelectron emission from this substance is approximately[MP PET 2009, AIEEE] 

(a) 540 𝑛𝑚     (b) 400 𝑛𝑚 

(c) 310 𝑛𝑚     (d) 220 𝑛𝑚 

PHOTOELECTRIC EFFECT 

1. The threshold wavelength for photoelectric emission from a material is 5200 Å. Photo-electrons 

will be emitted when this material is illuminated with monochromatic radiation from a [BHU 

2004] 

(a) 50 watt infrared lamp   (b) 1 watt infrared lamp 

(c) 550 watt ultraviolet lamp  (d) 1 watt ultraviolet lamp 

(e) Both (c) and (d) 

2. The work function of a metallic surface is 5.01 𝑒𝑉. The photo-electrons are emitted when light 

of wavelength 2000 Å falls on it. The potential difference applied to stop the fastest photo-

electrons is ℎ = 4.14 × 10−15𝑒𝑉𝑠𝑒𝑐[CBSE PMT 2010] 

(a) 1.2 𝑣𝑜𝑙𝑡𝑠     (b) 2.24 𝑣𝑜𝑙𝑡𝑠 

(c) 3.6 𝑣𝑜𝑙𝑡𝑠     (d) 4.8 𝑣𝑜𝑙𝑡𝑠 

3. Consider a beam of electrons (each electron with energy 𝐸0) incident on a metal surface kept in 

an evacuated chamber. Then,[NCERT Exemplar] 

(a) No electrons will be emitted as only photons can emit electrons 

(b) Electrons can be emitted but all with an energy, 𝐸0 

(c) Electrons can be emitted with any energy, with a maximum of 𝐸0 − ∅ (∅ is the work 

function) 

(d) Electrons can be emitted with any energy, with a maximum of 𝐸0 

4. When a metallic surface is illuminated with radiation of wavelength 𝜆, the stopping potential is 

𝑉. If the same surface is illuminated with radiation of wavelength 2𝜆, the stopping potential is 
𝑉

4
. 

The threshold wavelength for the metallic surface is[NEET (Phase – 1) 2016] 

(a) 4𝜆      (b) 5𝜆 

(c) 
5

2
𝜆      (d) 3𝜆 
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5. The slope of frequency of incident light and stopping potential graph for a given surface will 

be[MP PMT 2007, RPMT 2005] 

(a) ℎ      (b) ℎ/𝑒 

(c) 𝑒ℎ      (d) 𝑒 

6. The number of photo-electrons emitted per second from a metal surface increases when 

[CBSE PMT , KCET] 

(a) The energy of incident photons increases 

(b) The frequency of incident light increases 

(c) The wavelength of the incident light increses 

(d) The intensity of the incident light increases 

7. A photo cell is receiving light from a source placed at a distance of 1𝑚. If the same source is to 

be placed at a distance of 2𝑚, then the ejected electron[CBSE PMT 2007] 

(a) Moves with one-fourth energy as that of the initial energy 

(b) Moves with one-fourth of momentum as that of the initial momentum 

(c) Will be half in number 

(d) Will be one-fourth in number 

8. The photoelectric threshold wavelength of silver is 3250 × 10−10𝑚. The velocity of the electron 

ejected from a silver surface by ultraviolet light of wavelength 2536 × 10−10𝑚 is 

(Given ℎ = 4.14 × 10−15𝑒𝑉𝑠𝑎𝑛𝑑𝑐 = 3 × 108𝑚𝑠−1)[NEET 2017] 

(a) ≈ 6 × 105𝑚𝑠−1    (b) ≈ 0.6 × 106𝑚𝑠−1 

(c) ≈ 61 × 103𝑚𝑠−1    (d) ≈ 0.3 × 106𝑚𝑠−1 

9. When the light of frequency 2𝑣0 (where 𝑣0 is threshold frequency), is incident on a metal plate, 

the maximum velocity of electrons emitted is 𝑣1. When the frequency of the incident radiation is 

increased to 5𝑣0, the maximum velocity of electrons emitted from the same plate is 𝑣2. The ratio 

of  𝑣1to 𝑣2 is [NEET 2018] 

(a) 1 ∶  2     (b) 1 ∶  4 

(c) 4 ∶  1     (d) 2 ∶  1 

10. Photons with energy 5𝑒𝑣 are incident a cathode 𝐶 in a photoelectric cell. The maximum energy 

of emitted photoelectrons is 2𝑒𝑉. When photons of energy 6𝑒𝑉 are incident on 𝐶, no 

photoelectrons will reach the anode A, if the stopping potential of 𝐴 relative to 𝐶is[NEET 

(Phase – 11 2016] 

(a) −1𝑉     (b) −3𝑉 

(c) +3𝑉     (d) +4𝑉 

11. If 𝑉 be the accelerating voltage, the maximum frequency of continuous 𝑋 −rays is given by[MP 

PMT 2012, CPMT, NCERT] 

(a) 
𝑒ℎ

𝑉
      (b) 

ℎ𝑉

𝑒
 

(c) 
𝑒𝑉

ℎ
      (d) 

ℎ

𝑒𝑉
 

12. The potential difference applied to an 𝑋 −ray tube is increased. As a result, in the emitted 

radiation[AIIMS, MP PMT] 

(a) The intensity increases 

(b) The minimum wavelength increases 

(c) The minimum wavelength decreases 

(d) All the above 
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13. Hard 𝑋 −rays for the study of fractures in bones should have a minimum wavelength of 10−11𝑚. 

The accelerating voltage for electrons in 𝑋 − ray machine should be[AIIMS 2006] 

(a) < 124.2 𝑘𝑉     (b) > 124.2 𝑘𝑉 

(c) Between 60 𝑘𝑉 and 70𝑘𝑉   (d) = 100 𝑘𝑉 

14. The minimum wavelength of 𝑋 −ray emitted by 𝑋 −rays tube is 0.4125Å. The accelerating 

voltage is[CPMT, ODISHA JEE 2008] 

(a) 30 𝑘𝑉      (b) 50 𝑘𝑉 

(c) 80 𝑘𝑉      (d) 60 𝑘𝑉 

de- Broglie Wavelength 

1. Electrons with de-Broglie wavelength 𝜆 fall on the target in an 𝑥 −ray tube. The cut-off 

wavelength of the emitted 𝑋 − rays is[NEET (Phase –II) 2016] 

(a) 𝜆0 =
2𝑚𝑐𝜆2

ℎ
     (b) 𝜆0 =

2ℎ

𝑚𝑐
 

(c) 𝜆0 =
2𝑚2𝑐2𝜆3

ℎ2      (d) 𝜆0 = 𝜆 

2. An 𝑋 −ray pulse of wavelength 4.9Å is sent through a section of Wilson cloud chamber 

containing a super saturated gas, and tracks of photoelectron ejected from the gaseous atoms are 

observed. Two groups of tracks of lengths 1.40 𝑐𝑚 and 2.02 𝑐𝑚 are noted. If the range-energy 

relation for cloud chamber is given by 𝑅 = 𝛼𝐸 with 𝛼 =
1𝑐𝑚

𝑘𝑒𝑉
, obtain the binding energies of the 

two levels from which electrons are emitted. Given ℎ = 6.63 × 10−34𝐽 − 𝑠, 𝑒 =

1.6 × 10−19𝐽.[AIIMS 2007] 

(a) 0.52 𝐾𝑒𝑉      (b) 0.75 𝑒𝑉 

(c) 0.52 𝑒𝑉   -   (d) 0.75 𝑘𝑒𝑉 

3. Electrons of mass 𝑚 with de-Broglie wavelength 𝜆 fall on the target in an 𝑋 −ray tube. The cut-

off wavelength (𝜆0) of the emitted 𝑋 −ray is[NEET (Phase –II) 2016] 

(a) 𝜆0 =
2𝑚2𝑐2𝜆3

ℎ2      (b) 𝜆0 = 𝜆 

(c) 𝜆0 =
2𝑚𝑐𝜆2

ℎ
     (d) 𝜆0 =

2ℎ

𝑚𝑐
 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

 

1. Assertion  : The energy (𝐸) and momentum (𝑝) of a photon are related by 𝑝 = 𝐸/𝑐 

Reason  : Photoelectric effect demonstrates the wave nature of light.[AIIMS 2005] 

2. Assertion : When the speed of an electron increases its specific charge decreases. 

Reason   : Specific charge is the ratio of the charge to mass.  [AIIMS 2001] 

3. Assertion : Mass of moving photon varies inversely as the wavelength. 

Reason:         Energy of the particle = Mass x (speed of light)2[AIIMS 2000] 

4. Assertion:  set of atoms in an excited state decays 
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ANSWERS 

Cathode Rays and positive Rays 

1c 2c 3c 4a 5a 6d 

Matter Waves 

1d 2a 3b 4d 5b 6a 

7d 8a 9b 10a 11c 12b 

13b 14a 15b 16a 17a 18c 

19b 20a 21c    

Photoelectric Effect 

1e 2a 3b 4d 5b 6d 

7d 8a 9a 10b 11c 12d 

13a 14a     

de – Broglie Wavelength 

1a 2a 3c    

Assertion & Reason 

1a 2a 3c    

      

 

Solutions: 

Cathode Rays and Positive Rays 

1. (c) Since, qE = mg 


𝑞𝑄

휀0𝐴
= 𝑚𝑔 

𝑞 =
휀0𝐴𝑚𝑔

𝑄
 

=
8.85 × 10−12 × 2 × 10−2 × 2.5 × 10−7 × 10

5 × 10−7
 

= 8.85 × 10−13𝐶. 

2. (c) qE = mg𝑞 =
𝑚𝑔

𝐸
 

𝑛𝑒 =
𝑚𝑔

𝑉/𝑑
𝑛 =

𝑚 𝑔 𝑑

𝑒𝑉
 

𝑛 =
1.8 × 10−14 × 9.8 × 0.9 × 10−2

2 × 103 × 1.6 × 10−19
= 5. 

3. (c)  specific charge e /m = 1.6 x 10-19 / 9.1 x 10-31  = 1.76 x 1011C/kg 

4. (a) KE = eV = 100 x 1.6 x 10-19 = 1.6 x 10-17J 

5. (a) 𝑒𝑉 =
1

2
𝑚𝑣2 
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𝑣 = √
2 × 1.6 × 10−19 × 45.5

9.1 × 10−31
= 4 × 106 𝑚/𝑠. 

6. (d) 𝑁 =
ℎ𝑐

𝜆
= 𝑊 +

1

2
𝑚(

𝑅𝑒 𝐵

𝑚
)
2
 

Matter Waves 

1. (d) Particle nature of electron is shown in photoelectric effect and in electron microscope, 

beam of electron is considered as electron wave. 

2. (a) Particle is photon and it travel with speed of light. 

3. (b) 𝜆 =
ℎ

√2𝑚𝑘
=

6.6×10−34

√2×9.1×10−31×5×1.6×10−19
 

𝜆 = 5.47 𝐴 

4. (d) As 𝜆 =
ℎ

𝑃
 since, P is same for all. 

5. (b) We know that the relation between  and k is given by 

𝜆 =
ℎ

√2𝑚𝑘
 

Here, for the given value of energy k,
ℎ

√2𝑘
 is a constant 

Thus, 𝜆 
1

√𝑚
 

 p :n :e :α 


1

√𝑚𝑝

∶  
1

√𝑚𝑛

∶  
1

√𝑚𝑒

∶  
1

√𝑚𝛼

 

Since, mp=mn, hence p=n 

As, mα>mp,thereforeα = p 

As, me>mn, therefore e = n 

Hence, α<p=n <e. 

6. (a) Given, 𝑣 = 𝑣0𝑖̂�⃗� = 𝐵0𝑗 ̂

Force on moving electron due to magnetic field is, 

𝐹 = −𝑒(𝑣 × �⃗� ) 

= −𝑒[𝑣0𝑖̂ × 𝐵0𝑗̂] = −𝑒𝑣0𝐵0�̂� 

As this force is perpendicular to 𝑣 and �⃗� , so the magnitude of 𝑣  will not change, i.e., 

momentum = (𝑚𝑣 ) will remain constant in magnitude. Hence, 
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de-Broglie wavelength 𝜆 =
ℎ

𝑚𝑣
 remains constant. 

7. (d) 𝜆 =
ℎ

√2𝑚 𝑘 𝑇
=

6.6×10−34

√2×1.67×10−27×1.38×10−23𝑇
 

𝜆 =
30.8

√𝑇
Å. 

8. (a) For electron 𝜆𝑒 =
ℎ

√2𝑚𝐸
 

For Photon E = pcPh=
ℎ𝑐

𝐸
 


𝑒

𝑃ℎ
=

ℎ

√2𝑚𝐸
×

𝐸

ℎ𝑐
= (

𝐸

2𝑚
)
1/2 1

𝑐
. 

9. (b )  𝜆 =
ℎ

√3𝑚 𝑘 𝑇
  

(   details refer text) 

10. (a)  

11. (c)  

12. (b)         Since photons are massless the equation 

        E2 = p2c2 + (mc)2 

     Putting m = 0 we get 

E = pc 

Also given E = hf 

Equating the two equations we get  

p = hf/c 

13. (b) 𝜆 =
ℎ

𝑝
𝑝 =

ℎ

𝜆
=

6.6×10−34

0.01×10−10 = 6.6 × 10−22 𝑘𝑔 𝑚/𝑠𝑒𝑐. 

14. (a )  𝑛 =  
𝑝𝑜𝑤𝑒𝑟

𝑒𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 𝑝ℎ𝑜𝑡𝑜𝑛𝑠
 

                𝑛 =  
𝑝

ℎ𝑣
= 

10000

6.6 𝑥 10−34𝑥880𝑥103 = 1.72 𝑥 1031 

15. (b) E = hv 

𝑣 =
𝐸

ℎ
=

1 × 106 × 1.6 × 10−19

6.6 × 10−34
 

𝑣 = 2.4 × 1020 𝐻𝑧. 

16. (a) 𝐸 =
ℎ𝑐

𝜆
=

6.6×10−34×3×108

450×10−9
= 4.4 × 10−19 𝐽. 

17. (a)         The electrons are emitted in the photoelectricm effect from a metal surface. Only if the 

frequency of radiation is above a certain threshold value. Only if the temperature of the 

surface is high. with a maximum velocity proportional to the frequency of incident radiation   

18. (c )  𝑓0 =
𝜙0

ℎ
=

4.2×1.6×10−19

6.6×10−34
 

0 =
𝑐

𝑓
0

=
3 × 108 × 6.6 × 10−34

4.2 × 1.6 × 10−19
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0 ≈ 2946 × 10−10𝑚 

0 ≈ 2955 Å. 

19. (b ) From photoelectric equation  

 𝐾max = ℎ𝑣 − 𝜙0 

𝐾max = (6.2 − 4.2)𝑒𝑉 = 2𝑒𝑉 

𝑠 = 2 × 1.6 × 10−19 𝐽 = 3.2 × 10−19 𝐽 

20. (a)  𝐾max =
ℎ𝑐

𝜆
− 𝜙0 

=
12375

5000
(𝑒𝑉) − 1.9 𝑒𝑉 = 0.57 𝑒𝑉 ≈ 0.58 𝑒𝑉. 

21. (c )  𝜙0 = 4𝑒𝑉 =
ℎ𝑐

𝜆0
 

𝜆0 =
6.6 × 10−34 × 3 × 108

4 × 1.6 × 10−19
= 3100Å = 310 𝑛𝑚. 

Photoelectric Effect 

1. (e)Threshold frequency in photoelectric effect is the minimum frequency of electromagnetic 

radiation which is required for the phenomenon of photoelectric emission to occur from a metal 

surface.Given threshold wavelength is 5200A, for photoelectric immision to occur wavelength of 

incident light must be lessthan 5200A.The wavelength of ultra violet rays is less than 5200A, hence 

photoelectrons will be emitted in this case. 

2. (a) From photoelectric equation  

 
𝑲𝐦𝐚𝐱 = 𝒉 𝒗 − 𝝓𝟎 

 𝑒𝑉0 =
ℎ𝑐

𝜆
− 𝜙0 

 𝑉0 =
4.14 × 10−15 × 3 × 108

2000 × 10−10
− 5.01 

= 6.21 − 5.01 = 1.2 𝑉. 

3. (b)When a beam of electrons of energy E0 is incident on a metal surface kept in an evacuated 

chamber electrons can be emitted with maximum energy E0 (due to elastic collision) and with any 

energy less than E0, when part of incident energy of electron is used in liberating the electrons 

from the surface of metal. 

4. (d) 𝐾max =
ℎ𝑐

𝜆
−

ℎ𝑐

𝜆0
 

𝑒𝑉 =
ℎ𝑐

𝜆
−

ℎ𝑐

𝜆0
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𝑒𝑉

4
=

ℎ𝑐

2𝜆
−

ℎ𝑐

𝜆0
 

From (i) and (ii) 

 4 =

1

𝜆
−

1

𝜆0

1

2𝜆
−

1

𝜆0

𝜆0 = 3𝜆. 

5. (b) The stopping potential (v0) varies linearly with the frequency (v)of the incident radiation 

for a given photosensitive surface with the slope remaining the same for different surface In 

photoelectric effect, the slope of the straight line graph between stopping potential and frequency 

of the incident light gives the ratio of Planck's constant to. 

𝑉0 =
ℎ𝑓

𝑒
−

ℎ𝑓0

𝑒
 

                     Comparing with equation of straight line y = mx + c  

                    We note that slope =
ℎ

𝑒
. 

6. (d)Increasing the intensity by decreasing the distance between the source and the surface. 

Intensity falls as , (if the source is a point source), and so the closer we bring the source to the 

surface, the intensity increases rapidly, and hence the number of ejected electrons too. Light 

intensity is determined by photon flux (ϕ), the number of photons per second per unit area. The 

number of electrons increases as the intensity increases, because more photons get to kick out 

electrons from the metal. 

7. (d)  

Photocell produces energy by the process of photoelectric effect. In photocell intensity of ejected 

electrons varies with distance  

No. of ejected electron  Intensity
1

(distance)2
 

I = 1/d 

d1 = 1 , d2 = 2 

I1 / I2 = (d2 /d1) 
2= 1/4 

𝑖. 𝑒. (
1

4
)
th

in number. 

8. (a) 
ℎ𝑐

𝜆
−

ℎ𝑐

𝜆𝑡ℎ
=

1

2
× 𝑚𝑒 × 𝑣2 
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𝑣 = √
2ℎ𝑐

𝑚𝑒
(
1

𝜆
−

1

𝜆𝑡ℎ
) 

𝑣 = √
2 × 12400 × 1.6 × 10−19

9.1 × 10−31
[

1

2536
−

1

3250
] 

Solving this we get 

v = 6×105ms–1. 

9. (a) From Einstein’s equation of photoelectric effect  

1

2
𝑚𝑣1

2 = 2ℎ𝑣0 − ℎ𝑣0or
1

2
𝑚𝑣1

2 = ℎ𝑣0 

1

2
𝑚𝑣2

2 = 5ℎ𝑣0 − ℎ𝑣0or
1

2
𝑚𝑣2

2 = 4ℎ𝑣0 

By eq, (i) ÷ (ii) 

𝑣1

𝑣2
= √

1

4
=

1

2
. 

10. (b) 𝑒𝑉𝑠 =
1

2
𝑚𝑣max

2 = ℎ𝑣 − 𝜙0 

  2 = 5 − 𝜙0𝜙0 = 3𝑒𝑉 

In second case 

𝑒𝑉𝑠 = 6 − 3 = 3𝑒𝑉 𝑉𝑠 = 3𝑉 

𝑉𝐴𝐶 = −3𝑉. 
11. (c) From Einsteins relation 𝐸 = 𝑒𝑉 = ℎ𝑓max 

(h is planks constant) 

𝑓max =
𝑒𝑉

ℎ
. 

12. (c) Energy E is given by  

𝐸 =  
ℎ𝑐

𝜆
 

 Since energy is inversely proportional to wavelength , hence when wavelength decreases energy 

increases. 

𝜆min =
ℎ𝑐

𝑒𝑉
𝜆min

1

𝑉
 

13. (a) From the equation we get 

𝑽𝟎 =
𝒉𝒄

𝒆𝝀𝒎
 

Putting the numerical value we get h = 6.62 x 10-34J-s, c = 3 x 108m/s, e = 1.6 x10-19C 
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𝑉max =
12400 × 10−10

10−11
= 124 𝑘𝑉 

Accelarating voltage in electrons should be less than 124kV, hence, V< 124.2 kV. 

14. (a) 𝝀𝐦𝐢𝐧 =
𝟏𝟐𝟑𝟕𝟓

𝑽
Å  

 V =
12375

0.4125
= 30 𝑘𝑉. 

de-Broglie Wavelength 

1. (a) 𝜆 =
ℎ

√2 𝑚 𝑘
𝑘 =

ℎ2

2 𝑚 𝜆2
 

Since, 𝜆0 =
ℎ𝑐

𝑘
 

𝜆0 =
2𝑚 𝑐 𝜆2

ℎ
. 

2. (a) Binding energy (0) =
ℎ𝑐

𝜆
− 𝐸 

𝐸 =
𝑅

𝛼
Here𝜆 = 4.9 × 10−10 𝑚 

𝐸1 =
𝑅1

𝛼
=

1.40

1
= 1.40 𝐾𝑒𝑉 

𝐸2 =
𝑅2

𝛼
=

2.02

1
= 2.02 𝐾𝑒𝑉 

Energy of incident photon 

ℎ𝑐

𝜆
=

6.63 × 10−34 × 3 × 10−8

4.9 × 10−10
= 2.54𝐾 𝑒𝑉 

Now, (0)1 = 2.54 – 1.40 = 1.14 K eV 

and (0)2 = 2.54 – 2.02 = 0.52K eV. 

3. (c) 𝜆 =
ℎ

𝑝
𝑝 =

ℎ

𝜆
 

𝐸 =
𝑝2

2𝑚
=

ℎ2

2𝑚𝜆2
 

Also in X-ray 𝐸 =
ℎ𝑐

𝜆0
 


ℎ𝑐

𝜆0
=

ℎ2

2𝑚𝜆2
𝜆0 =

2𝑚𝜆2

ℎ
. 
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Assertion & Reason 

1. (a)Momentum of a photon is given by 𝑝 =
ℎ

𝜆
 

Also the photon is a form of energy packets behaves as a particle having energy𝐸 =
ℎ𝑐

𝜆
. 

So 𝑝 =
𝐸

𝑐
. 

2. (d)Photoelectric effect demonstrates the particle nature of light. Number of emitted photoelectrons 

depends upon the intensity of light. 

3. (b) 𝑚 =
𝑚0

√1−
𝑣2

𝑐2

. 

4. (a) X-rays lie in electromagnetic spectrum. 

5. (b) 𝑚 =
ℎ

𝑐𝜆
and𝐸 = 𝑚𝑐2. 
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9. Atoms and Nuclei 

Alpha- particle scattering experiments; 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 decay law. Mass-energy relation, mass defect; binding energy per nucleon and its variation with mass 

number, nuclear fission and fusion. 

 Rutherford's model of an atom  

Ernest Rutherford was interested in knowing how the electrons are arranged within an atom. Rutherford 

designed an experiment for this. In this experiment, fast moving alpha (α)-particles were made to fall on 

a thin gold foil. 

• He selected a gold foil because he wanted as thin a layer as possible. This gold foil was 

about 1000 atoms thick. 

• α-particles are doubly-charged helium ions. Since they have a mass of 4µ, the fast-moving 

α-particles have a considerable amount of energy.  

It was expected that α-particles would be deflected by the sub-atomic particles in the gold atoms. Since 

the α-particles were much heavier than the protons, he did not expect to see large deflections. But, the α-

particle scattering experiment gave totally unexpected results. 

Observations of Rutherford's scattering experiment: 

As we can see in figure 

 

1. Most of the fast moving α-particles passed straight through the gold foil. 

2. Some of the α-particles were deflected by the foil by small angles. 

3. Surprisingly one out of every 12,000 alpha particles appeared to rebound. 

Conclusion of Rutherford's scattering experiment: 

1. Most of the space inside the atom is empty because most of the α-particles passed through the gold 

foil without getting deflected. 

2. Very few particles were deflected from their path, indicating that the positive charge of the atom 

occupies very little space. 

3. A very small fraction of α-particles were deflected by very large angles, indicating that all the 

positive charge and mass of the gold atom were concentrated in a very small volume within the 

atom. 

From the data he also calculated that the radius of the nucleus is about 105 times less than the radius of 

the atom. 

Rutherford's Nuclear Model Of Atom 

On the basis of his experiment, Rutherford put forward the model of an atom, which had the 

following features: 
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1. There is a positively charged centre in an atom called the nucleus. Nearly all the mass of an atom 

resides in the nucleus. 

2. The electrons revolve around the nucleus in well-defined orbits. 

3. The size of the nucleus is very small as compared to the size of the atom. 

Rutherford's alpha particle scattering experiment shows the presence of nucleus in the atom. 

It also gives the following important information about the nucleus of an atom:  

1. Nucleus of an atom is positively charged.  

2. Nucleus of an atom is very dense and hard. 

3. Nucleus of an atom is very small as compared to the size of the atom as a whole.  

Rutherford model of atom is also called Nuclear model of atom. 

Bohrs Model of Atom 

The three postulates stated by Bohr’s Model of Atom are  

(i) Electrons can revolve only in those orbits in which their angular momentum is an integral 

multiple of h/2π.Where h is plancks universal constant. If the mass of the electron be m and it 

is revolving with velocity v in an orbit of radius , then its angular momentum will be mvr. 

From Bohr’s postulate postulate we have  

𝒎𝒗𝒓 = 
𝒏𝒉

𝟐𝝅
 

where n is an integer (n = 1, 2, 3, …..) and is called the principal quantum number of the 

orbit. This equation is called Bohr’s quantisation condition. 

(ii) Atom remains stable and is said to exist in stationary state. 

(iii) If the energy of electron in the higher orbit be E2 and that in the lower orbit be E1, then the 

frequency ν of the radiated waves is given by  

𝝂 =  
𝑬𝟐 − 𝑬𝟏

𝒉
 

This equation is called Bohr’s frequency condition. 

Bohr’s Theory of Hydrogen -like Atoms: A hydrogen like atom consists of a tiny positively 

charged nucleus and an electron revolving in a stable circular orbit around the nucleus.Let e, 

m and v be respectively the charge, mass and velocity of the electron and r the radius of the 

orbit. The positive chage on the nucleus is Ze, where Z is the atomic number then 

𝒓 =  𝒏𝟐 𝒉𝟐𝜺𝟎

𝝅𝒎𝒁𝒆𝟐 

 

          where n is the quantum number (n = 1, 2 , 3, ……..). 

Bohr’s Radius: The radius of the first orbit (n = 1) of the 

hydrogen atom(Z = 1) will be  

𝒓𝟏 = 
𝒉𝟐𝜺𝟎

𝝅𝒎𝒆𝟐
 

Velocity of electron in stationary orbit  

𝒗 =  
𝒁𝒆𝟐

𝟐𝒉𝜺𝟎

𝟏

𝒏
 

Energy of electron in the nth orbit 

𝑬 =  −
𝒎𝒁𝟐𝒆𝟒

𝟖𝜺𝟎
𝟐𝒉𝟐

(
𝟏

𝒏𝟐
) 
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Number of waves per unit length is known as wave number
1

𝜆
 , and the quantity 

𝑚𝑒4

8 0
2𝑐ℎ3

 is a 

constant known as Rydberg ConstantR .(1.09 x 107m-1) 

 

𝟏

𝝀
= 𝒁𝟐𝑹(

𝟏

𝒏𝟏
𝟐
−

𝟏

𝒏𝟐
𝟐
) 

 

Composition of Nucleus:The number of protons present in the nucleus of an atom of some 

element is called the atomic number Z of that element. 

Neutron is a fundamental particle of matter and it resides in the nucleus of atom along with 

proton.It is an uncharged particle and it is not deflected in electric and magnetic fields. 

Positron: It is positiely charged particle having the same mass and charge as (negative) 

electron.It is the antiparticle of electron and it is called positive electron. 

Nuclear Size:The volume of a nucleus is directly proportional to the number of nucleons in 

it, which is its mass number A.If R is radius of a nucleus , then 

R = R0A 1/3 

where R0 is an empirical constant whose value is experimentally found to be roughly 1.2 x 

10-15m. 

1 fermi (F) = 10-15m 

Classification of Nuclei: Isotopes, Isobars and Isotones  

(a) Isotopes (or Isoprotons) The atoms of an element whose nuclei have the same number 

of protons but different number of netrons are called the isotopes of that element. 

eg hydrogen : 1H1, 1H2 , 1H3 

(b) Isobars: The nuclei which have the same number of nucleons but differen number of 

protons and different number of neutrons are called isobars. 

eg 1H3 and 2He3 

(c) Isotones: The nuclei having equal number of neutrons are called isotones. 

eg 3Li7 and 4Be8. 

Nuclear Forces 

• Nuclear forces are primarily attractive 

• Nuclear forces are non electric 

• Nuclear forces are non gravitational. 

• Nuclear forces are extremely strong. 

Explanation of Alpha-, Beta- and Gamma decay from Radioactive Nuclei 

Alpha Decay: The emission of an α particle from a radioactive nucleus is called alpha decay.When an 

αparticle is emitted from the nucleus of a radioactive atom, the atomic number Z decreases by 2 and 

mass number decreases by 4. 

𝑈92
234 → 𝑇ℎ90

234 + 𝐻𝑒2
4 

Beta Decay: The emission of a β – particle from a radioactive nucleus is called beta decay. 

When a β particle is emitted from the nucleus of radioactive atom, the atomic number Z increases by 1 

while mass number remains unhanged. 

𝑇ℎ90
234 → 𝑃𝑎91

234 + 𝛽−1
0 + 𝜈 
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Gamma Decay: The emission of γ rays along with emission of α or β particle, from a radioactive 

nucleus is called gamma decay. 

There is no change in atomic number or mass number by the emission of γ rays. 

Energy Mass RelationIf a substance loses an amount Δm of its mass , an equivalent amount ΔE of 

energy is produced. 

ΔE = Δm c2 

where c is speed of light. This is called Einsteins energy mass relation. 

Energy equivallent of 1u = 931.5MeV. 

Mass Defect: The difference between the sum of the masses of the nuclus constituing a nucleus and the 

rest mass of the nucleus is called mass defect. 

Δm = (mass of protons + mass of neutrons) – mass of the nucleus 

The binding energy (BE) of nucleus is defined as the minimum energy required to separate its nucleons 

and place them at rest at infinite distance apart. 

BE = [ZmH + (A – Z) mn – m(zXA)]c2 

This is the expression for nuclear binding energy of an atom ZXA in terms of atomic masses and neutron 

mass. 

Note: Higher the average binding energy per nucleon , greater is the stability of the nucleus. 

Binding Energy Curve: 

A graph between the average binding energy per nucleon and mass 

number A of different nuclei is a curve called binding energy curve. 

The binding energy curve leads to  the following inferences 

(i) Nuclei having mass number between 50 and 80 are most stable. 

(j) Nuclei having mass number below 20 are comparatively less stable. 

(k) Even even nuclei are more stable than their immediate neighbours. 

Nuclear Fissionatoms are split apart, which releases energy.eg. 

235U + 1n → 141Ba + 92Kr + 31n 

Nuclear Fusion: is a process in which one or more light nuclei fuse together to generate a relatively 

heavier nucleus in which in there is some mass deficiency that is released as energy, and the quantity 

of energy released follows Einstein's formula: E = mc2, in which E is the energy in joules, m is the 

mass.eg a pair of deuterium atoms combine to form helium-3 and a neutron. 

Multiple Choice Questions 

Atoms and Nuclei 

1. In Raman effect, Stroke’s lines are spectral lines having[GUJCET 2014] 

(a) Frequency greater than that of the original line 

(b) Wavelength equal to that of the original line 

(c) Wavelength less than that of the original line 

(d) Wavelength greater than that of the original line 

https://energyeducation.ca/encyclopedia/Neutron
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2. If in nature there may not be an element for which the principal quantum number n>4, then the 

total possible number of elements will be [IIT 2009, RPET 2001] 

(a) 60 

(b) 32 

(c) 4 

(d) 64 

3. When an electron in hydrogen atom is excited, from its 4th to 5th stationary orbit, the change in 

angular momentum of electron is (Planck’s constant :ℎ = 6.6 × 10−34 J-s).[AFMC 2000, Pb. 

PET 2001] 

(a) 4.16 × 10−34𝐽 − 𝑠 

(b) 3.32 × 10−34𝐽 − 𝑠 

(c) 1.05 × 10−34𝐽 − 𝑠 

(d) 2.08 × 10−34𝐽 − 𝑠 

4. The simple Bohr model cannot be directly applied to calculate the energy levels of an atom with 

many electrons. This is because[NCERT Exemplar] 

(a) Of the electrons not being subject to a central force 

(b) Of the electrons colliding with each other 

(c) Of screening effects 

(d) The force between the nucleus and an electron will no longer be given by Coulomb’s law 

5. For the ground state, the electron in the H-atom has an angular momentum = h, according to the 

simple Bohr model. Angular momentum is a vector and hence there will be infinitely many orbit 

with the vector pointing in all possible directions. In actually, this is not true [[NCERT 

Exemplar] 

(a) Because Bohr model gives incorrect values of angular momentum 

(b) Because only one of these would have a minimum energy 

(c) Angular momentum must be in the direction of spin electron 

(d) Because electrons go around only in horizontal orbits 

6. In the Bohr’s hydrogen atom model, the radius off the stationary orbit is directly proportional to 

(n=principal quantum number)[AMU (Med.) 2010, DCE 2002] 

(a) 𝑛−1     (b) 𝑛 

(b) 𝑛−2     (d) 𝑛2 

7. In Bohr’s model, if the atomic radius of the first orbit is 𝑟0, then the radius of the fourth orbit 

is[CPMT 2001, Pb. PMT 2004] 

(a) 𝑟0      (b) 4𝑟0 

(c) 𝑟0/16     (d) 16𝑟0 

8. Taking the Bohr radius as 𝑎0 = 53𝑝𝑚, the radius of 𝐿𝑖++𝑖𝑜𝑛 its ground state, on the basis of 

Bohr’s model, will be about[NCERT Exemplar] 

(a) 53 pm     (b) 27 pm 

(c) 18 pm     (d) 13 pm 

9. The ionization energy of hydrogen atom is 13.6 eV. Following Bohr’s theory, the energy 

corresponding to a transition between the 3rd and the 4th orbit is[DPMT 2000, Kerala PMT 

2002] 

(a) 3.40𝑒𝑉     (b) 1.51 𝑒𝑉 

(c) 0.85 𝑒𝑉     (d) 0.66𝑒𝑉 

10. Which one of the series of hydrogen spectrum is in the visible region[AFMC, MH CET 2004] 
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(a) Lyman series    (b) Balmer series 

(c) Paschen series    (d) Bracket series 

11. If the wavelength of the first line of the Balmer series of hydrogen is 6561 Å, the wavelength of 

the second line of the series should be[AMU (Engg.) 2009] 

(a) 13122 Å     (b) 3280 Å 

(c) 4860 Å     (d) 2187 Å 

12. The spectral series of the hydrogen spectrum that lies in the ultraviolet region is the[MP PMT 

2013, UPSEAT 2002] 

(a) Balmer series    (b) Pfund series 

(c) Paschen series    (d) Lyman series 

13. The minimum energy required to excite a hydrogen atom from its ground state is[DCE 1999] 

(a) 13.6 𝑒𝑉     (b) −13.6𝑒𝑉 

(c) 3.4 𝑒𝑉     (d) 10.2𝑒𝑉 

14. The ratio of the longest to shortest wavelengths in Lyman series of hydrogen spectra is[BCECE 

2006, J & K CET 2006] 

(a) 
25

9
      (b) 

17

6
 

(c) 
9

5
      (d) 

4

3
 

15. Given the value of Rydberg constant is 107𝑚−1, the wave number of the last line of the Balmer 

series in hydrogen spectrum will be[NEET (Phase – I) 2016] 

(a) 0.025 × 104𝑚−1    (b) 0.5 × 107𝑚−1 

(c) 0.25 × 107𝑚−1    (d) 2.5 × 107𝑚−1 

16. The wavelength of radiation emitted is 𝜆0when an electron jumps from the third to the second 

orbit of hydrogen atom. For the electron jump from the fourth to the second orbit of the hydrogen 

atom, the wavelength of radiation emitted will be[J & K CET 2006] 

(a) 
16

25
𝜆0     (b) 

20

27
𝜆0 

(c) 
27

20
𝜆0     (d) 

25

16
𝜆0 

17. The wavelength of the first Balmer line caused by a transition from the 𝑛 = 3 level to the 𝑛 = 2 

level in hydrogen is 𝜆1. The wavelength of the line caused by an electronic transition from 𝑛 = 5 

to 𝑛 = 3is[KVPY 2014] 

(a) 
375

128
𝜆1     (b) 

125

64
𝜆1  

(c) 
64

125
𝜆1     (d) 

128

375
𝜆1  

18. An electron in hydrogen atom makes a transition 𝑛1 → 𝑛2 where 𝑛1 and 𝑛2 are principal 

quantum numbers of the two states. Assuming Bohr’s model to be valid, the time period of the 

electron in the initial state is eight times that in the final state. The possible value of 𝑛1 and 

𝑛2are[NEET (Karnataka) 2013] 

(a) 𝑛1 = 6 and𝑛2 = 2    (b) 𝑛1 = 8 and𝑛2 = 1 

(c) 𝑛1 = 8 and 𝑛2 = 2   (d) 𝑛1 = 4 and𝑛2 = 2 

19. When an 𝛼 −particle of mass ‘𝑚’ moving with velocity ′𝑉′ bombards on a heavy nucleus of 

charge ′𝑍𝑒′, its distance of closest approach from the nucleus depends on 𝑚ass[NEET (Phase – 

1) 2016] 

(a) 
1

𝑚
      (b) 

1

√𝑚
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(c) 
1

𝑚2      (d) 𝑚 

20. If an electron in a hydrogen atom jumps from the 3rd orbit to the 2nd orbit, it emits a photon of 

wavelength 𝜆. When it jumps from the 4th orbit to the 3rd orbit, the corresponding wavelength of 

the photon will be[NEET (Phase -II) 2016] 

(a) 
20

7
𝜆     (b) 

20

13
𝜆 

(c) 
16

25
𝜆     (d) 

9

16
𝜆 

21. If the series limit frequency of the Lyman series is 𝑣𝐿, then the series limit frequency of thePfund 

series is[JEE (Main) 2018] 

(a) 𝑣𝐿/16     (b) 𝑣𝐿/25 

(c) 25𝑣𝐿     (d) 16𝑣𝐿 

22. A certain mass a Hydrogen is changed to Helium by the process of fusion. The mass defect in 

fusion reaction is 0.02866𝑢. The energy liberated per 𝑢 is (𝑔𝑖𝑣𝑒𝑛 1𝑢 = 931 𝑀𝑒𝑉) 

(a) 13.35𝑀𝑒𝑉     (b) 2.67 𝑀𝑒𝑉 

(c) 26.7𝑀𝑒𝑉     (d) 6.675 𝑀𝑒𝑉 

23. The ratio of kinetic energy to the total energy of an electron in a Bohr orbit of the hydrogen     

            atom is [NEET 2018] 

(a) 1 ∶  1     (b) 1 ∶  −1 

(c) 2 ∶  −1     (d) 1 ∶ −2 

24. Size of nucleus is of the order of [MP PET 2002, 03, DUMET 2010] 

(a) 10-10m                  (b) 10-15m                  (c ) 10-12m                  (d) 10-19m 

25. Following process is known as hν → e+ + e-[ MP PET 2010, MP PMT 2009] 

(a) Pair production      (b) Photoelectric effect     (c ) Compton Effect     (d) Zeeman Effect 

26. An electron is [KCET 2007] 

(a) Hadron         (b) Baryon      (c ) A nucleon      (d) A lepton 

27. When 92U
235undergoes fusion, 0.1% of its original mass is changed into energy.How much energy 

is released if 1kg of 92U
235undergoes fission[ BHU 2001, BVP 2003] 

(a) 9 x 1010J       (b) 9 x 1011J                       (c ) 9 x 1012J          (d) 9 x 1013J 

28. The binding energy per nucleon of deuterium and helium atom is 1.1MeV and 7MeV. If two 

deuterium nuclei fuse o form helium atom, the energy released is [CBSE PMT(Mains) 2010, 

Similar CBSE PMT 2014] 

(a) 19.2MeV       (b) 23.6MeV    (c) 26.9MeV        (d) 13.9MeV 

29. Why high temperature is required for fusion reaction [Similar DPMT 2002, CBSE PMT(Pre.) 

2011] 

(a) At high temperature kinetic energy is sufficient to overcome repulsive force. 

(b) Atoms are ionised at high temperature 

(c) Molecules break up at high temperature 

(d) Nuclei breakup at high temperature 

30. The wavelength of a photon needed to remove a proton from a nucleus which is bound to the  

nucleus with 1𝑀𝑒𝑉 energy is nearly 

(a) 1.2 𝑛𝑚     (b) 1.2 × 10−3 𝑛𝑚 

(c) 1.2 × 10−6 𝑛𝑚    (d) 1.2 × 10 𝑛𝑚 
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31. An 𝑋 −ray pulse of wavelength 4.9Å is sent through a section of Wilson cloud chamber containing 

a super saturated gas, and tracks of photoelectron ejected from the gaseous atoms are observed. 

Two groups of tracks of lengths 1.40 𝑐𝑚 and 2.02 𝑐𝑚 are noted. If the range-energy relation for 

cloud chamber is given by 𝑅 = 𝛼𝐸 with 𝛼 =
1𝑐𝑚

𝑘𝑒𝑉
, obtain the binding energies of the two levels 

from which electrons are emitted. Given ℎ = 6.63 × 10−34𝐽 − 𝑠, 𝑒 = 1.6 × 10−19𝐽. 
(a) 0.52 𝐾𝑒𝑉      (b) 0.75 𝑒𝑉 

(c) 0.52 𝑒𝑉      (d) 0.75 𝑘𝑒𝑉 

32. Suppose we consider a large number of containers each containing initially 10000 atoms of    

              a radioactive material with a half life of 1year. After 1year .[NCERT Exemplar] 

           (a)All the containers will have 5000 atoms of the material 

           (b)All the containers will contain the same number of atoms of the material but that  

                     number will only by approximately 5000 

            (c ) The containers will in general have different number of the atoms of the material but  

their average will be close to 5000 

            (d)None of the containers can have more than 5000 atom 

 

33.  The half life of a radioactive isotope ‘X’ is 20 years. It decays to another element ′𝑌′ which is stable. 

The two elements ‘X’ and ‘Y’ were found to be in the ratio 1 : 7 in a sample of a given rock. The age of 

the rock is estimated to be[NEET 2013] 

(a) 100 years     (b) 40 years 

(c )      60 years                                                                   (d)   80 years 

 

34. A radio isotope has a half life of 5 years. The fraction of the atoms of this material that would decay 

in 15 years will be [Similar BCECE 2006] 

(a) 1/8                                (b) 2/3         (c ) 7/8            (d) 5/8   

Assertion and Reason 

   Read the assertion and reason carefully to mark the correct option out of the options        

   given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but   reason is false. 

(d) If the assertion and reason both are false. 

 

1. Assertion: It is not possible to use 35Cl as the fuel for fusion energy. 

Reason   : The binding energy of 35Cl is too small.[AIIMS 2005] 

2. Assertion: 90Sr from the radioactive falling out from a nuclear bomb ends up in the bones of 

human beings through the milk consumed by them. It causes impairment of the production of red 

blood cells. 

Reason: The energetic β particles emitted in the decay of 90Sr damage the bone marrow.[AIIMS 

2004] 

3. Assertion: Neutrons penetrate matter more readily as compared to protons. 

Reason: Neutrons are slightly more massive than protons.[AIIMS 2003] 

4. Assertion: The mass of β – particles when they are emitted is higher than the mass of electrons 

obtained by other means. 

Reason: β- particle and electron both are similar particles.[AIIMS 2010] 
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5. Assertion: The binding energy per nucleon for nuclei with atomic mass number A > 100, 

decreases with A. 

Reason: The nuclear forces are weak for heavier nuclei. [AIIMS 2006] 

ANSWERS 

Atoms & Nuclei 

1d 2a 3c 4a 5a 6d 

7d 8c 9d 10b 11c 12d 

13d 14d 15c 16b 17b 18d 

19a 20a 21b 22d 23b 24b 

25a 26d 27d 28b 29a 30b 

31c 32c 33c 34c   

Assertion & Reason 

1c 2a 3b 4b 5a  

Solutions 

1. (d) As the frequency decreases, the wavelength associated is increased.(v = fλ). Stokes lines 

have a lower frequency, and hence they have wavelength greater than that of the incident 

ligh.In Raman Effect, Stoke’s lines are spectral lines having lower frequency or wavelength greater 

than that of the orginial line. 

2. (a) Adiing all elements from n = 1 to n=4 . 

           Maximum number of states = 2n2 

 Writing the number of elements for each shell we get 

The total number of elements for n = 1 , 2n2 = 2 x 12 = 2 

The total number of elements for n = 2, 2n2 = 2 x 22 = 8 

The total number of elements for n = 3,  2n2 = 2 x 32 = 18 

The total number of elements for n = 4,  2n2 = 2 x 42 = 32 

Number of possible elements = 2 + 8 + 18 + 32 = 60 

3. (c) Change in the angular momentum 

∆𝐿 = 𝐿2 − 𝐿1 =
𝑛2ℎ

2𝜋
−

𝑛1ℎ

2𝜋
 

  ∆𝐿 =
ℎ

2𝜋
[𝑛2 − 𝑛1] =

6.6 × 10−34

2 × 3.14
× (5 − 4) 

= 1.05 × 10−34 𝐽 − 𝑠𝑒𝑐. 

4. (a) The simple Bohr model cannot be directly applied to calculate the energy levels of an atom 

with many electrons. This is because of the electrons not being subject to a central force. 

5. (a) In the simple Bohr model, only the magnitude of angular momentum is kept equal to some 

integral multiple of 
ℎ

2𝜋
, where, h is Planck’s constant and thus, the Bohr model gives incorrect 

values of angular momentum. 

6. (d) 𝑛𝑡ℎOrbit Bohr radius (𝑟𝑛) = 0𝑛
2ℎ2

𝜋𝑍 𝑚𝑒2
 

                    As is clear from above expression radius is directly proportional to n2. 

7. (d) radius is given by rn = ro n
2 

      For fourth  orbit (n = 4 )   
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rn = r0 (4)2 = 16r0 

8. (c ) From Bohrs model of atom , radius of atom inground state is 
𝑟0

𝑍
 

Where r0 is Bohr’s radius and Z is atomic number. 

  Given r0 = 53pm and atomic number of Lithium atom is 3. 

Hence r = 53/3 = 18pm  

9. (d) Energy for H atom in ground state is given by  

𝐸𝑛 = −
13.6

𝑛2
 

For 3rd and 4th orbit we have 

𝐸3 = −
13.6

32
= −

13.6

9
=  −1.51𝑒 

𝐸4 = −
13.6

42
= −

13.6

16
=  −0.85𝑒𝑉 

E4 – E3 = 0.66eV 

10. (b) 
1

𝜆
= 𝑅 (

1

𝑛1
2 −

1

𝑛2
2) 

For Balmer series n1 = 2, 

Letn2→ ∞ (for shortest wavelength) 

1

𝜆
= 1.097 × 107 (

1

4
) 𝜆 =

4 × 10−7

1.097
≈ 400 𝑛𝑚. 

The visible spectrum of light from hydrogen displays four wavelengths, 410 nm, 434 nm, 

486 nm, and 656 nm, that correspond to emissions of photons by electrons in excited states 

transitioning to the quantum level described by the principal quantum number n equals 

2. There are several prominent ultraviolet Balmer lines with wavelengths shorter than 

400 nm 

11. (c) As 
1

𝜆
= 𝑅 [

1

22 −
1

𝑛2]    [For Balemer Series] 


𝜆2

𝜆1
=

[
1

4
−

1

9
]

[
1

4
−

1

16
]
=

16

3
×

5

36
=

20

27
 

𝜆2 =
20

27
× 6561 = 4860 Å. 

12. (d) Lyman series is in the ultraviolet region. 

Balmer series is in the visible region. 

Paschen, Brackett and Pfund are in infrared region of the EM spectrum. 

13. (d) Minimum energy required to excite a hydrogen atom from ground state 

              = 13.6 (
1

𝑛1
2 −

1

𝑛2
2) 

https://en.wikipedia.org/wiki/Spectrum
https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Wavelength
https://en.wikipedia.org/wiki/Metre#SI_prefixed_forms_of_metre
https://en.wikipedia.org/wiki/Photon
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Principal_quantum_number
https://en.wikipedia.org/wiki/Ultraviolet
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To excite from ground state n1 = 1 to n2 = 2 we get 

= 13.6 (
1

12
−

1

22
) = 10.2 𝑒𝑉. 

14. (d) Using the equatiob for longest wavelength (n1 = 1, n2 = 2) we get 

 
1

𝜆𝑚𝑎𝑥
= 𝑅 (

1

12
−

1

22
) =  

3𝑅

4
 

 

For shortest wavelength (n1 = 1, n2 = ∞) 

 
1

𝜆𝑚𝑖𝑛
= 𝑅 (

1

12
−

1

∞
) =  𝑅 

Taking ratio we get  

𝜆𝑚𝑎𝑥

𝜆𝑚𝑖𝑛
= 

4

3
 

 

15. (c )
𝟏

𝝀
= 𝑹(

𝟏

𝒏𝟏
𝟐 −

𝟏

𝒏𝟐
𝟐) 

     For last line of balmer series n1 = 2 and n2 = ∞ 

Putting the values in above equation we get 
1

𝜆
= 𝑅 (

1

4
−

1

∞
) 

 

1

𝜆
= 𝑅 (

1

4
) =  

107

4
= 0.25 𝑥 107𝑚−1 

16. (b)  
𝟏

𝝀
= 𝑹(

𝟏

𝒏𝟏
𝟐 −

𝟏

𝒏𝟐
𝟐) 

 

For transition from 3 to 2 

1

𝜆3−2
= 𝑅 (

1

4
−

1

9
) =  

5𝑅

36
 

For transition from 4 to 2 

 
1

𝜆4−2
= 𝑅 (

1

4
−

1

16
) =  

3𝑅

16
 

Taking ratio we get  

 

𝜆4−2

𝜆3−2
= 

16

3𝑅
𝑥
5𝑅

36
=

20

27
 

17. (b) )  
𝟏

𝝀
= 𝑹(

𝟏

𝒏𝟏
𝟐 −

𝟏

𝒏𝟐
𝟐) 

For transition from 3 to 2 we get n2 = 3 , n1 = 2 we get  

 
𝟏

𝝀𝟏
= 𝑹(

𝟏

𝟒
−

𝟏

𝟗
) 
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1

𝜆1
= 𝑅(

5

36
) ---------------------- (1) 

 

For transition from 3 to 5 we get n2 = 5 , n1 = 3  
𝟏

𝝀𝟐
= 𝑹(

𝟏

𝟗
−

𝟏

𝟐𝟓
) = 𝑹(

𝟏𝟔

𝟗 𝒙 𝟐𝟓
) ------------------------ (2) 

 

𝜆2

𝜆1
=

5

36
𝑥
9𝑥25

16
=  

125

64
 

 

𝜆2 =
125

64
𝜆1 

18. (d)  Time period is given by T = 
2𝜋𝑟

𝑣
 

Putting 𝑣 =
𝑛ℎ

2𝜋𝑚𝑟
    and      𝑟 =  

ℎ2
0𝑛

2

𝜋𝑚𝑒2
  we get 

  We get  𝑇 = (
4ℎ3

0
2

𝑚𝑒4 )𝑛3  , T α  n3 

So, Tn3 


𝑇1

𝑇2
= 8 

Which is possible only n1 = 4 and n2 = 2. 

19. (a)When the α- particle reaches to the closest distance to the nucleus , it will come to rest and its 

initial kinetic energy is completely transformed into potential energy. 
1

2
𝑚𝑣2 =

1

4𝜋휀0

𝑞𝑍𝑒

𝑑
 

Where v = initial speed , m = mass of α particle, d = distance of closest approach. 

From above expression it is clear that  

d α 
1

𝑚
 

20. (a) For transition  

𝟏

𝝀
= 𝑹(

𝟏

𝒏𝟏
𝟐
−

𝟏

𝒏𝟐
𝟐
) 

For transition from 3 to 2 we get n2 = 3 , n1 = 2 we get  
𝟏

𝝀𝟏
= 𝑹(

𝟏

𝟒
−

𝟏

𝟗
) =  

𝟓𝑹

𝟑𝟔
     ------------- (1) 

For transition from 4 to 3 we get n2 = 4 , n1 = 3 we get  
𝟏

𝝀𝟐
= 𝑹(

𝟏

𝟗
−

𝟏

𝟏𝟔
) =  

𝟕𝑹

𝟏𝟒𝟒
  ------------------- (2) 

 

Taking ratio we get  

𝜆2 = 𝜆1

20

7
 

21. (b) For Lyman series n1 = 1 and n2 = ∞ 

Frequency f = RC(
1

1
−

1

∞
) =  𝑅𝐶 

For Pfund series  
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 n1  = 5 and n2 = ∞ 

f ‘= RC((
1

25
−

1

∞
) = 

𝑓

25
 

22. (d) Energy associated with 1u = 931 meV 

Energy liberated is  = 0.02866 x 931 = 26.7MeV 

For        2He4  , mass number = 4  

Hence (
𝐸

𝐴
) =  

26.4

4
= 6.675𝑀𝑒𝑉 

23. (b) From bohr’s model, the electrostatic force is balanced by the centripetal force. 

𝑘𝑍𝑒2

𝑟2
=

𝑚𝑣2

𝑟
 

Kinetic Energy (K.E.) = 
1

2
𝑚𝑣2 =

1

2

𝑘𝑍𝑒2

𝑟
   ----------- (1) 

Potential Energy (PE) = F.dr = −
𝑘𝑍𝑒2

𝑟2 𝑥𝑟 

                                                        =- 
𝑘𝑍𝑒2

𝑟
       -------------- (2)  

Total Enegy (TE)  = PE + KE  

                                    = -
𝑘𝑧𝑒2

𝑟
+

1

2

𝑘𝑍𝑒2

𝑟
= −

𝑘𝑍𝑒2

𝑟
 

     Taking ratio we get = 
𝐾𝐸

𝑃𝐸
= −

1

1
 

24. (b) Size of nucleus is of the order of 10-15m. 

25. (a) Pair production is the  process of generation of electron- positron pair in the nucleus or atom. 

Photon interacts with matter through the mechanism of pair production. Hence, the photon 

interacts strongly with the electromagnetic field of an nucleus.Given reaction represents pair 

production. 

26. (d)Leptons are said to be elementary particles; they do not appear to be made up of smaller units 

of matter The charged leptons are the electrons, muons, and taus. Each of these types has a negative 

charge and a distinct mass. Electrons, the lightest leptons, have a mass only 1/1,840 that of a proton. 

27. (d) Energy E = Δmc2 

      Where Δm is mass defect = 1x 
0.1

100
= 10−3𝑘𝑔 

E = 10-3 x (3 x 108)2 = 9 x 1013J 

28. (b) From the reaction  

       2H1 + 2H1  --------- 4He2   + energy 

  Given binding energy per nucleon of helium atom is 7MeV  

Hence energy = 7 x 4 MeV 

For deuterium binding energy per nucleon is is 1.1MeV 

Hence energy = 4 x 1.1 MeV  

Energy released = (7 x 4 – 4 x 1.1 ) MeV = 23.6MeV 

29. (a) When hydrogen atoms fuse, the nuclei must come together. High temperature gives the 

hydrogen atoms enough energy to overcome the electrical repulsion between the protons. 

Fusion requires temperatures of about 100 million Kelvin .This high temperature makes it 

sufficient to overcome repulsive forces. 

30. (b)Using equation  𝐸 =  
ℎ𝑐

𝜆
 

    Given E = 1MeV = 106eV, h = 6.63x10-34J-s, c = 3 x 108ms-1 
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    Also 𝜆 =  
ℎ𝑐

𝐸 
= 

6.63𝑥10−34

1.6 𝑥1019𝑥106
𝑥3𝑥 108 = 1.24𝑥 10−3𝑛𝑚 

31. (c) Binding Energy    = W = 
ℎ𝑐

𝜆
− 𝐸 

Given λ = 4.9 x 10-10m, R1 = 1.4m, R2 = 2.02cm, α = 1cmkeV-1. 

For cloud chamber the range energy relation is  

R = αE, E = 
𝑅

𝛼
 

𝐸1 =
𝑅1

𝛼
= 1.40keV 

𝐸2 =
𝑅2

𝛼
=

2.02

1
= 2.02𝑘𝑒𝑉 

Energy of the incident photon  

ℎ𝜈 =
ℎ𝑐

𝜆
=

6.63 𝑥 10−34𝑥3𝑥108

4.9𝑥10−10
= 2.54𝑘𝑒𝑉 

From Einsteins photoelectric equation 

hν=W + E 

W = hν-E 

W1 = 2.54 – 1.4 = 1.14eV 

W2 = 2.54-2.02 = 0.52keV. 

32. (c)The time interval in which the mass of a radioactive substance or the number of its atoms is 

reduced to half its initial value is called half lifeof that substance.After one year means one half 

lifeie average atoms of radioactive substance that remain after 1 year in each container is equal to 

10000/2 = 5000. 

33. (c )X→Y(stable) 

𝑁𝑥

𝑁𝑦
=

1

7


𝑁𝑥

𝑁𝑥 + 𝑁𝑦
=

𝑁

𝑁0
=

1

8
 

Now, 


𝑁0

8
= 𝑁0𝑒

−𝑡𝑡 = 3 × 20 = 60 𝑦𝑒𝑎𝑟𝑠. 

34. (c)Number of nuclei remaining 

=
𝑁0

2𝑛
=

𝑁0

23
=

𝑁0

8
[𝑛 =

15

5
= 3] 

 Decayed fraction = 1 −
1

8
=

7

8
. 

Assertion & Reason 

1. (c) In fusion, lighernulcei are used so fusion is not possible with 35Cl .Also binding energy of 
35Cl is not too small. Binding energy per nucleon of very light nuclei is less than that of 

intermediate nuclei. It means light nuclei are less stable than that of intermediate nuclei. Since, 
35Cl has a large binding energy therefore it cannot be used as fuel for fusion energy. Hence, 

Assertion is correct but reason is incorrect. 

2. (a) 𝑆𝑟38
90 decays to 𝑌39

90 by the emission of -rays. Sr gets absorbed in bones along with 

calcium.Reason is also true. 𝑆𝑟90 
→ 𝑌90 (𝑆𝑟 𝑑𝑒𝑐𝑎𝑦 𝑡𝑜 𝑌)emtis-rays of very high energy. It does 
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not emit -rays. The damage is only by the -rays.Hence , bothassertion and reason are true and 

reason is correct explanation of assertion. 

3. (b) Neutron is about 0.1 more massive than proton. neutron  is heavy,(Mass of proton = 

1.67265 amu, Mass of neutron = 1.67495amu )but it has no charge (it is neutral). This lack of 

charge give it the ability to penetrate matter without interacting as comparted to the beta particles 

or alpha particles. Proton has positive charge , this positive charge of nucleus repels the proton 

while penetrating. Hence, assertion is true but reason is false. 

4. (b) -particles are emitted with very high velocity (up to 0.99 c).  

From Einstein’s theory of relativity, the mass of a -particles is much higher compared to its rest 

mass (m0). 

 

𝑚 =
𝑚0

√1 =
𝑣2

𝑐2

 

Putting v = 0.99c we get  

 

𝑚 =
𝑚0

√1 =
(0.99𝑐)2

𝑐2

= 
𝑚0

0.13
 

Which implies m > m0 

The velocity of electrons obtained by other means is very small comparted to c (velocity of light). 

So its mass remains nearly m0. But -particles and electron both are similar particles.Hence, 

assertion and reason are true but reason is not the correct explanation of the assertion. 

5. (a) The decrease in binding energy per nucleon for heavy nuclei (A > 100) due to increase in 

coulomb repulsion between the protons inside the nucleus. At short  distances nuclear force is stronget 

than coulombs force.Hence , option A is true. 
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10. Electronic Devices 

Electronic Devices• Energy bands in solids (qualitative ideas only), conductors, insulators and 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 

Energy Bands in Solids In solids, several bands of energy levels are formed due to the intermixing 

of atoms in solids we call these set of energy levels as energy bands. 

The diagram below shows the placing of energy bands , it can be seen that the energy gap is largest 

for insulators, mid for semiconductors and almost nil for conductors. 

 
Valence Electrons: are in outermost shell. 

The conduction band  contains conduction electrons and has the lowest occupied energy levels 

Forbidden Gap:The gap between the valence band and the conduction band is referred to as 

forbidden gap. 

Insulators :do not allow electricity to pass through them.eg. Glass and wood. 

Semiconductors: require small conductivity eg.Gremanium and Silicon. 

Conductors:number of free electrons available at room temperature is very large.eg gold , 

aluminium. 

 A pure semiconductor (free from any impurity) is called an intrinsic semiconductor. 

Doping: The process of adding impurity to an intrinsic semiconductor in a controlled manner is 

called doping. It increases significantly the electrical conductivity of the semiconductor.The 

impurity atoms added are called dopants. 

Extrinsic (Impure) semiconductors are of two types n type and p type.When pentavalent impurity 

atom is added to a Ge or Silicon crystal it becomes n type semiconductor (electrons) and when 

trivalent impurity atom (aluminium) is added to Germanium or Silicon it becomes p type 

semiconductor. (holes) 

In a doped semiconductor the electron concentration ne and the hole concentration nh are not equal 

and  

nenh = ni
2 

where ni is the intrinsic concentration. This is known as law of mass action. 
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Electrical Conductivityof Extrinsic Semiconductors: If a semiconductor block of length l and area 

of cros section A and having electron concentration ne, and hole concentration nh is taken , a 

potential difference V applied across the ends of the semiconductor creates an elctric field E then, 

The electrical conductivity of the semiconductor is given by  

σ = e(ne𝛍e + nh𝛍h) 

where 𝛍 is mobility which is defined as the drift velocity per unit field. 

Note: The electron mobility is higher than the hole mobility. 

p-n junction diode:is a basic semiconductor device.It is a semiconductor crystal having an excess of 

acceptor impurities in one region and an excess of donor impurities in the other region.These regions 

are called p type and n type , the boundary between the two regions is called p-n junction. 

Forward Biasing: A junction diode is said to be forward biased when the positive terminal of the 

external battery is connected to the p region and the negative terminal to the n region of the diode. 

Reverse Biasing: A junction diode is said to be reverse biased when the positive terminal of the 

exernal battery is connected to the n region and the negative terminal to the p region. 

Voltage current characteristics of a p-n junction diode 

 

Dynamic Resitance of a Junction Diode:The dynamic resistance of a junction diode is defined as 

the ratio of a small change in applied voltage (ΔV) to the corresponding small change in current (Δi)  

𝑹 =  
𝜟𝑽

𝜟𝒊
 

Rectifieris a device that converts an alternating current (or voltage) into direct (unidirectional ) 

current (or voltage). 

Junction diodes are of many types 

(1) Zener Diode: It is a voltage regulating device based upon the phenomenon of avalanche 

breakdown in a junction diode. 

(2) Photodiode:A photodiode is a reverse biased p-n junction made from a photosensitive 

semiconductor. 

(3) LED(Light Emitting Diode)is an important light source used in optical instruments. 

(4) Solar Cell A solar cell is a p-n junction diode that converts solar energy directly into electrical 

energy and is based on photovoltaic effect. 

Junction Transistor: is a three element semiconductor device consiting of two p-n junctions formed 

by sandwiching a thin layer of doped semiconductor (n type or p type) between two thick similar 

layers of the opposite type. (p or n). 

n-p-n transistor : It consists of a very thin slice of p type semiconductor sandwiched between two 

sall blocks of n type semiconductor. Emitter current (iE) is equal to sum of base current(iB) and 

collector current(ic) 
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iE = iB + iC 

 

 

 

Direct Current Gain: the ratio of the collector current to the emitter 

current in the common base circuit of the transistor is known as the 

direct current gain.α 

𝜶 =  
𝒊𝒄
𝒊𝑬

 

p-n-p transistor 

 

Common Emitter Transistor Characteristics 

The common emitter characteristics of a transitor are thegraphs representing the variation of current 

with voltage when the emitter is kept as a common terminal which is earthed. The base is made as 

the input terminal and the collector as the output terminal. 
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a-c output resistance of the transistor in CE configration is given by ratio of change in collector -

emitter voltage ( ΔVCE ) to the change in collector current (Δic) at constant base current. 

𝑹 = (
𝜟𝑽𝑪𝑬

𝜟𝒊𝒄
) 

Current Gain:For the common eitter configration the current amplification is defined as the ratio of 

change in the collector current to the change in the base current for a constant collector to emitter 

voltage is denoted by β. 

𝜷 =
𝜟𝒊𝒄
𝜟𝒊𝑩

 

Transistor as an Oscillator 

An electronic oscillator is a device that generates electrical oscillations of constant amplitude and of a 

desired frequency , without any external input.The circuit proucing such oscillations is known as tank 

circuit. 

The frequency of the LC circuit is  

𝒇 =  
𝟏

𝟐𝝅√𝑳𝑪
 

 

Relation between α and β 

𝜷 =  
𝜶

𝟏 − 𝜶
 

𝜶 =
𝜷

𝟏 − 𝜷
 

Logic Gatesare digital circuits which work according to some logical relationship between input and 

output signals. There are three basic logic gates  

(1) OR gate (2) AND gate     and (3) NOT gate 
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Truth Table of a logic gate is a table that shows all possible input combinations and the 

corresponding outputs for the logic gate. 

The expression showing the combination of two boolean variables that results into a new Boolean 

variable is known as Boolean expression. 

OR gate is a device that has two (or more) input variables A and B and one output variable Y, and 

follows the Boolean expression 

A + B = Y 

read as A OR B equals Y. 

 

The AND Gatecombines the inputs A and B to give the output Y.  

A + B = Y 

Read as A AND B equals Y. 

 

The NOT gate has only one input and one output. It combines the input A with the output Y, 

according to the Boolean expression 

̅ A= Y 
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Combination of GatesCommonly used combination of basic gates are NAND gate, NOR gate and 

XOR gate. 

The NAND Gate: The NAND gate is a combination of AND and NOT gates. 

 

The NOR Gate:The NOR gate is a combination of OR and NOT gates. 

 

The XOR gateis also called exclusive OR gate. 

 

Transistor as Switchwith a zero signal applied to the Base of the transistor it turns “OFF” acting 

like an open switch and zero collector current flows. With a positive signal applied to the Base of the 

transistor it turns “ON” acting like a closed switch and maximum circuit current flows through the 

device. 

 

Multiple Choice Questions 

1. The valency of the impurity atom that is to be added to germanium crystal so as to make it a 

N-type semiconductor, is[AIIMS 2000] 

(a) 6     (b) 5 

(c) 4     (d) 3 

2. To obtain P-type Si semiconductor, we need to dope pure Si with[Odisha JEE 2010]  

(a) Aluminium    (b) Phosphorous 
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(c) Oxygen    (d) Germanium 

3. Let np and ne be the number of hole and conduction electrons respectively in a semiconductor. 

Then[MPPMT 2002] 

(a) np>ne in an intrinsic semiconductor 

(b) np = ne in an extrinsic semiconductor 

(c) np = ne in an intrinsic semiconductor 

(d) np>ne in an intrinsic semiconductor 

4. In a N-type semiconductor, which of the following statement is true[NEET 2013] 

(a) Holes are majority carriers and trivalent atoms are dopants 

(b) Electrons are majority carriers and trivalent atoms are dopants 

(c) Electrons are minority carriers and pentavalent atoms are dopants 

(d) Holes are minority carriers and pentavalent atoms are dopants 

5. The band gap in germanium and silicon in eV respectively is[AIIMS 2000, MPPMT 2001] 

(a) 0.7, 1.1    (b) 1.1, 0.7 

(c) 1.1, 0     (d) 0, 1.1 

6. In a semiconductor[AIEEE 2002, AIIMS 2002] 

(a) There are no free electrons at any temperature 

(b) The number of free electrons is more than that in a conductor 

(c) There are no free electrons at 0 K 

(d) None of these 

7. When phosphorus and antimony are mixed in germanium,[AFMC 1995, AIIMS 2000] 

(a) P-type semiconductor is formed 

(b) N-type semiconductor is formed 

(c) Both (a) and (b) 

(d) None of these 

8. Which of the following statements is true for an N-type semiconductor[AMU PMT 

2009,BHU2006] 

(a) The donor level lies closely below the bottom of the conduction band 

(b) The donor level lies closely above the top of the valence band 

(c) The donor level lies at the halfway mark of the forbidden energy gap 

(d) None of above 

9. A piece of copper and the other of germanium are cooled from the room temperature to 80 K, 

then which of the following would be a correct statement[AIEEE 2004] 

(a) Resistance of each increases 

(b) Resistance of each decreases 

(c) Resistance of copper increases while that of germanium decreases 

(d) Resistance of copper decreases while that of germanium increases 

10. When a semiconductor is heated, its resistance[DCE 2001, 2004] 

(a) Decreases   (b) Increases 

(c) Remains unchanged  (d) Nothing is definite 

11. The conductivity of a semiconductor increases with increase in temperature, because[NCERT 

EXEMPLAR] 

(a) Number density of free current carriers increases 

(b) Relaxtion time increases 

(c) Both number density of carriers and relaxation time increase 

(d) Number density of carriers increases, relaxation time decreases but effect of decrease 

 in     relaxation time is much less than increasesin number density 

12. The PN junction diode is used as [AFMC, AIIMS] 

(a) An amplifier     (b) A rectifier 
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(c) An oscillatior     (d) A modulator 

13. The potential barrier, in the depletion layer, is due to [AIIMS 2002] 

(a) lons     (b) Holes 

(c) Electrons     (d) Both (b) and (c) 

14. Hole is[NCERT Exemplar] 

(a) An anti-particle of electron 

(b) A vacancy created when an electron leaves a covalent bond 

(c) Absence of free electrons 

(d) An artificially created particle 

15. In the forward bias arrangement of a PN-junction diode [CBSE PMT 2011] 

(a) The N-end is connected to the positive terminal of the battery 

(b) The P-end is connected to the positive terminal of the battery 

(c) The direction of current is from N-end to P-end in the diode 

(d) The P-end is connected to the negative terminal of battery 

16. An an unbiased p - n junction, holes diffuse from p-region to n-region, because [NEET 

Karnataka 2013] 

(a) Free electrons in the n-region attract them 

(b) They move across the junction by the potential difference 

(c) Hole concentration in p-region is more as compared to n-region 

(d) All of the above 

17. The dominant mechanism for motion of charge carriers inforward and reverse biased silicon 

P-N junctions are[AIIMS2006] 

(a) Drift in forward bias, diffusion in reverse bias 

(b) Diffusion in forward bias, drift in reverse bias 

(c) Diffusion in both forward and reverse bias 

(d) Drift in both forward and reverse bias 

18. In figure given below V0 is the potential barrier across a p-n junction, when no battery is  

 

 
connected across the junction[NCERT Exemplar] 

(a) 1 and 3 both correspond to forward bias of junction 

(b) 3 corresponds to forward bias of junction and 1 corresponds to reverse bias of junction 

(c) 1 corresponds to forward bias and 3 corresponds reverse bias of junction 

(d) 3 and 1 both correspond to reverse bias of junction 

19. Consider the junction diode as ideal. The value of currentflowingthroughABis[NEET(Phase-

1)2016] 

 

(a) 0 A      (b) 10–2 A 

(c) 10–1 A      (d) 10–3 A 
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20. In figure given below, assuming the diodes to be ideal[NCERT Exemplar] 

 

(a) D1 is forward biased and D2 is reverse biased andhence current flows from A to B 

(b) D2 is forward biased and D1 is reverse biased andhence no current flows from B to A 

 and       vice-versa 

(c) D1 and D2 are both forward biased and hence currentflows from A to B 

(d) D1 and D2 are both reverse biased and hence nocurrent flows from A to B and vice-versa 

21. A 220V AC supply is connected between points AandB (figure) What will be the potential 

difference V across the capacitor[NCERT Exemplar] 

 

(a) 220 V              (b) 110 V                 (c) 0 V                         (d) 220√2V 

22. The output of the given circuit in figure given below[NCERT Exemplar] 

 

(a) Would be zero at all times 

(b) Would be like a half wave rectifier with positive cyclesin output 

(c) Would be like a half wave rectifier with negative cyclesin output 

(d) Would be like that of a full wave rectifier 

23. The given circuit has two ideal diodes is connected as shown in the figure below. The current 

flowing through the resistance R1 will be [NEET (Phase – II) 2016] 

 

(a) 1.43 A       (b) 3.13 A 

(c) 2.5 A       (d) 10.0 A 
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24. Which one of the following represents forward bias diode[NEET 2017] 

 

 

25. One way in which the operation of a npn transistor differsfrom that a p-n-p[NEET (Karnataka 

2013] 

(a) The emitter junction injects minority carriers into thebase region of the p-n-p 

(b) The emitter injects holes into the base of the p-n-pandelectrons into the base regions of n-      

    p-n 

(c) The emitter injects holes into the base of n-p-n 

(d) The emitter junction is reversed biased in n-p-n 

26. In a common emitter (CE) amplifier having a voltage gainG. The transistor used has trans 

conductance 0.03 mho andcurrent gain 25. If the above transistor is replaced withanother one 

with trans conductance 0.02 mho and currentgain 20, the voltage gain will be[NEET 2013] 

(a) 
5

4
𝐺      (b)

2

3
𝐺 

(c) 1.5G      (d)
1

3
𝐺 

27. For CE transistor amplifier, the audio signal voltage across the collector resistance of 2k is 

4V. If the current amplification factor of the transistor is 100 and the base resistance is 1k, 

then the input signal voltage is[NEET (Phase – II) 2016] 

(a) 30mV      (b) 15mV 

(c) 10 mV      (d) 20 mV 

28. In a common emitter transistor amplifier the audio signal voltage across the collection is  

3V. The resistance of collector is 3k. If current gain is 100 and the base resistance is 2k  , the 

voltage and power gain of the amplifier is [NEET 2017] 

(a) 200 and 1000 

(b) 15 and 200 

(c)  150 and 15000 

(d) 20 and 2000 

29. The combination of NAND gates shown here under (figure) are equivalent to[AIEEE 2010] 

 

(a) An OR gate and an AND gate respectively 

(b) An AND gate and a NOT gate respectively 

(c) An AND gate and an OR gate respectively 

(d) An OR gate and a NOT gate respectively 
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30. The output (X) of the logic circuit shown in figure willbe[NEET 2013] 

 

(a) 𝑋 = 𝐴 + 𝐵      (b) 𝑋 = �̿�. �̿� 

(c) 𝑋 = 𝐴. 𝐵      (d) 𝑋 = 𝐴 

31. The circuit is equivalent to [NEET 2017] 

 

(a) NOR gate     (b) OR gate  

(c) AND gate      (d) NAND gate 

32. Truth table for the given circuit is[NCERT Exemplar] 

 

 A B E  A B E   

 0 0 1   0 0 1 

         (a)0 1 0         (b)0 1 0  

 1 0 1   1 0 0 

 1 1 0   1 1 0 

 A B E  A B E   

 0 0 0   0 0 0 

(c) 0 1 1  (d) 0 1 1  

 1 0 0   1 0 1 

 1 1 1   1 1 0 

 

33. What is the output 𝑌 in the following circuit, when all the three inputs 𝐴, 𝐵, 𝐶 are first 0 and 

then 1[NEET (Phase – II) 2016] 

 

 (a) 1,0 (b) 1,1 

 (c) 0,1 (d) 0,0 
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34. In the combination of the following gates the output Y can be written in terms of inputs A and 

B as[NEET 2018] 

 

 (a) 𝐴. 𝐵̅̅ ̅̅ ̅ (b) 𝐴 ⋅ �̅� + �̅� ⋅ 𝐵 

 (c) 𝐴. 𝐵̅̅ ̅̅ ̅ + 𝐴. 𝐵 (d) 𝐴 + 𝐵̅̅ ̅̅ ̅̅ ̅̅  

35. To get output 1 for the following circuit, the correct choice for the input is 

                                                        [NEET (Phase – I) 2016] 

 

 (a) 𝐴 =  0, 𝐵 =  1, 𝐶 =  0 (b) A = 1, B = 0, C = 0 

 (c) A = 1, B = 1, C = 0 (d) A = 1, B = 0, C = 1 

36. The given electrical network is equivalent to[NEET 2017] 

 

  (a) AND gate  

  (b) OR gate 

  (c) NOR gate  

  (d) NOT gate 

Assertion and Reason 

                 Read the assertion and reason carefully to mark the correct option out of the options        

                 given    below 

(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

(b) If both assertion and reason are true but reason is not the correct explanation of the 

assertion. 

(c) If assertion is true but  reason is false . 

(d) If the assertion and reason both are false. 

 

1. Assertion: The logic gate NOT can be built using diode. 

        Reason: The output voltage and the input voltage ofthe diode have 180° phase difference. 

2. Assertion: The number of electrons in a P-type siliconsemiconductor is less than the number of 

electrons in a pure silicon semiconductor at room temperature. 

ReasonIt is due to law of mass action. 

3. Assertion In a common emitter transistor amplifinput current is much less than the output 

current. 

Reason : The common emitter transistor amplifier hasvery high input impedance. 

4. Assertion: A transistor amplifier in common emitterconfiguration has a low input impedance. 
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ReasonThe base to emitter region is forward biased. 

5. Assertion : If the temperature of a semiconductor is increased then it's resistance decreases. 

Reason: The energy gap between conduction band valence band is very small 

6. Assertion: The temperature coefficient of resistance ispositive for metals and negative for P-type 

semiconductor. 

Reason : The effective charge carriers in metals andnegatively charged whereas inin P-

typesemiconductor they are positively charged. 

ANSWERS 

Electronic Devices 

1b 2a 3c 4d 5a 6c 

7b 8a 9d 10a 11d 12b 

13a 14b 15b 16c 17b 18b 

19b 20b 21d 22c 23c 24a 

25b 26b 27d 28c 29c 30b 

31a 32c 33a 34b 35d 36c 

37c 38b 39c 40a 41a 42b 

43a 44d 45d 46c   

Assertion & Reason 

1d 2a 3c 4a 5a 6b 

 

Solutions 

1. (b)In N – type semiconductor impurity that has to be added is pentavalent (i.e.valency = 5). 

Pentavalent impurity atom that is an atom having 5 valence elctrons such as Arsenic or antimony 

, when added to pure semiconductor produce excess of free electrons that is donor electrons to the 

semiconductor, hence pentavalent impurity atoms are called donor impurity atoms.Such 

semiconductors are known as N- type semiconductors. 

2. (a)  The trivalent impurity atoms have 3 valence electrons , when such atoms are added to pure  

semiconductors then, instead of producing free electrons they accept electrons from the  

semiconductor. Aluminium is a trivalent impurity atom having 3 valence electrons.It is also called  

an acceptor impurity atom. The semiconductor so produced is a p type or extrinsic  

semiconductor 

3. (c).Anintrinsic or pure semiconductor is also called an undoped semiconndctor. 

In intrinsic semiconductors, the creation or liberation of one free electron by the thermal energy 

has created one hole. Hence, in intrinsic semiconductors ne=nh.  

4. (d)An N-type semiconductor is created by doping , a  pure silicon crystal lattice with a pentavalent 

impurity element like Antimony (Sb). In an N-type semiconductor the atom of pentavalent 

impurity element Antimony (Sb) is in between silicon atoms. The Silicon atoms have four 

electrons in the valence shell.Holes are minority carriers and pentavalent atoms are dopants. 

5. (a) The electrons in the silicon atoms are more tightly bound to the nucleus than the electrons 

of the germanium atom due to its small size. This is the reason why the band gap of silicon is 

more than that of germanium.Eg = 0.7  forGe  , Eg = 1.1 ; for Si.  

6. (c)At 0K semiconductor acts as insulator. In semiconductors, the valence band is full at 0 K, but the 

conduction band is empty. So, no free electron is available for conduction at 0 K. As the temperature 

increases, covalent bonds that provide free charge carriers for conduction in a semiconductor break. 
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7. (b)The elements whose atom has five valance electrons are called pentavalent impurities  Phosphorus and 

Antimony. These impurities are also called donor impurities because they donate an extra free 

electron.Hence,  the n-type semiconductor is obtained if we dope Silicon with phosphorus and antimony. 

8. (a) N type semiconductor has excess of electrons and donor level lies below the bottom of 

conduction band. 

 

9. (d) When temperature of semiconducting material decreases , the resistivity and hence resistance 

increases. So, the resistance of germanium pieces will increase when cooled to 80 K. Therefore, 

the resistance of copper decreases and that of germanium increases when both are cooled to 80 K. 

10. (a)For semiconductors, the valence band conduction band has a gap before it is heated. When the 

semiconductor is heated the gap becomes small and resistance decreases because of the availability 

of electrons. Therefore, when a semiconductor is heated its resistance decreases.  

11. (d)The conducitivity of a semiconductor increases with increase in temperature, hence, the number 

density of current carriers increases, relaxation time decreses but effect of decrease in relaxation 

is much less than increases in number density. 

Resisivity (ρ) of a material in trms of its relaxation time (τ) , number density (n) ,mass (m) and  

chargecarriers e. 

𝝆 =  
𝒎

𝒏𝒆𝟐𝝉
 

The relaxation time τ, does not change with temperature in semiconductors, but the number of  

density (n) of free electrons increases exponentially with increasing temperature. As a result , the  

resistivity of semiconductors decreases exponentially with the increase in temperature. 

12. (b)A p-n junction diode can work as an excellent rectifier since it offers a low resistance for the 

current to flow when it is forward biased; but a very high resistance when reverse biased. Thus, it 

allows current through it only in one direction and acts as a rectifier.It is used to convert ac into dc 

(rectifier). 

13. (a)The depletion layer is the region at the junction of a diode which is devoid of ions. Therefore the potential 

barrier in the depletion layer is due to ions 

14. (b)The hole is a vacancy created when an electron leaves a covalent bond. Because the absence created 

when an electron jumps to the conduction band from the valence band leaving an empty spot in the 

semiconductor. Electron breaks the covalent bond and a blank is created which is called a hole. 
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15. (b)Apn junction under forward bias. This is achieved by connecting the p side to the positive 

terminal of an external power source and the n side to the negative terminal. In reverse bias, the 

connections are interchanged. This current is due to the injection of minority carriers in the pn 

junction. 

 

 
 

16. (c)In an unbiased p-n junction, the diffusion of charge carriers across the junction takes place 

from higher concentration to lower concentration. Since hole concentration in p region is more 

as compared to n region. 

17. (b)In forward biasing, current  diffuses because charge carrier flow due to concentration gradient. 

In reverse biasing, current is drift because charge carrier flow due to electric field.The dominant 

mechanism of motion of charge carriers in forward bias is diffusion and in reverse bias is drift. 

18. (b) When p-n junction is forward biased, it opposes the potential barrier junction, when p-n 

junction is reverse biased, it supports the potential barrier junction, resulting increase in potential 

barrier across the junction.  3 is forward biased and 1 is reverse biased. 

19.    (b)   Since,  Diode is in forward bias  

Also Voltage (V) = Current (I) x Resistance (R ) 

Current I = Voltage (V) / Resistance (R ). 

Given 𝑉𝑃𝑁 = 4 − (−6) = 10𝑉,    R = 1kΩ = 1 x 103 Ω 

𝐼 =
10

1 × 103
= 10−2𝐴. 

20. (b)In the given circuit p-side of p-n function D1 is connected to lower voltage and n-side of D1 to 

higher voltage.ThusD is reverse biased.Thep-side of p-n junction D2 is at higher potential and n-

side of D2 is at lower potential.Hence, D2 is forward biased. 

Therefore,  no current flows through the junction B to A. 

21. (d) Since, p-n junction conducts during positive half cycle only, the diode connected here will 

work is positive half cycle. 

Potential difference across C = peak voltage of the given AC voltage 

𝑉0 = 𝑉rms√2 = 220√2 𝑉 

22. (c) Because of  forward biased during positive half cycle of input AC voltage, the resistance 

ofp-n junction is low. Hence,  current in the circuit is maximum.hence, a maximum potential 

difference will appear across resistance connected in series of circuit. This results into zero output 

voltage across p-n junction. Due to reverse biases during negative half cycle of AC voltage, the p-

njunctionis reverse biased. The resistance of p-n junction becomes high which will be more than 

resistance in series. Because of which, there will be voltage across p-n junction with negative cycle 

in output. 

23. (c )      In the given circuit for diode D1 positive terminal is connected to negative and negative 

terminal is connected to positive, hence diode is reverse biased, because of which no current will 

flow through it. Current will flow through  
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Current will flow through cell, R1, D2 and R3. This is simple circuit , now  

Using the equation  

V = IR , where V is voltage, I is current and R the total resistance, in this case now it will be sum 

of series resistances R = R1 + R2 

Given, R1 = 2 Ω  R2 = 2 Ω ,   R = 2 + 2 = 4 Ω 

∴ 𝑖 =
10

2 + 2
= 2.5 𝐴 

 

24. (a) Flow of potential is from higher to lower , 0 volt comes at higher potential compared to -2V , 

hence option (a) represents forward bias. 

 

25. (b) One way in which the operation of annpn transistor differ from that of a pnp transistor is that. the 

emitter junction injects minority carriers into the base region of the pnp. the emitter injects holes into 

the base of npn 

 

 

26. (b)Voltage gain = 
∆𝑉𝐶

∆𝑉𝐵
=

𝑅𝐿∆𝐼𝐶

∆𝑉𝐵
= 𝑔𝑚𝑅𝐿 

Here [𝑔𝑚 = transconductor =
∆𝐼𝐶

∆𝑉𝐵
] 

∴   
𝐴𝑉1

𝐴𝑉2

=
𝑔𝑚1

𝑔𝑚2


𝐺

𝐴𝑉2

=
0.03

0.02
 

𝐴𝑉2
=

2

3
𝐺. 

27. (d) Given, Rc = 2kΩ = 2000Ω, V = 4V, α = 100, RB = 1kΩ = 1000Ω,  

Voltage Gain = A = β Rc / RB 

Also A = Vo /Vi  

Solving the  above equations we get 

𝐴 = 𝛽
𝑅𝐶

𝑅𝐵
= 100 𝑥 

2000

1000
= 200 

𝐴 = 
𝑉𝑜
𝑉𝑖

 

𝑉𝑖 =
𝑉0

𝐴
 

Putting V0 = 4V and A = 200 

𝑉𝑖 =
4

200
= 0.02𝑉 = 20𝑚𝑉 

28.    (𝑐 )                       𝑖𝑐 =
3

3×103
 𝐴 = 103𝐴 

𝑖𝑏 =
𝑖𝑐


= 10–5𝐴 

𝑅𝑏 = 200 
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𝑉𝑖𝑛 = 𝑅𝑏𝑖𝑏 = 2 × 10–2 volt 

So voltage gain =
3

2 × 10−2
= 150 

Power gain = 150 × 100 = 15000. 

29. (c ) C =            A.B = A + B (OR GATE) 

30. (b) X = A.B  

 

31. (a) Y1 = A + B , Y2 = A +  B , Y = A + B  

32. (c ) , C = A.B and D =  Ā.B 

E = C +D = (A.B) + (Ā.B) 

The truth table for the same is  

A B Ā C = A.B D = Ā.B E = (C + D) 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

1 

0 

1 

 

33. (a) For A = B = C =0 , y = 1 

For A = B = C = 0 ;y = 0 

34. (b)𝐴 ⋅ �̅� + �̅� ⋅ 𝐵 

35. (d)   (A + B) C = 1 

             C = 1. 

36. (c) NOR gate  

  

37. (c) Due to forward biased during positive half cycle of input AC voltage, the resistance of p-n 

junction is low. The current in the circuit is maximum. In this situation, a maximum potential 

difference will appear across resistance connected in series of circuit. This result into zero output 

voltage across p-njunction.Due to reverse biases during negative half cycle of AC voltage, the p-

njunctionis reverse biased. The resistance of p-n junction becomes high which will be more than 

resistance in series. That is why, there will be voltage across p-n junction with negative cycle in 

output. 

38. (b)Consider the figure given here suppose the potential difference between A and B. r1 = 5k and 

r2 = 5k are resistance in series connection. 

Then, 

𝑉 − 0.3 = [(𝑟1 + 𝑟2)10
3] × (0.2 × 10−3)]      [∵ 𝑉 = 𝑖𝑟] 

= [(5 + 5)103] × (0.2 × 10−3)] 
= 10 × 10−3 × 0.2 × 10−3 = 2] 
 𝑉 = 2 + 0.3 = 2.3 𝑉. 

39. (c)  . 
40. (a) 
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41. (a) The different processes involved in the fabrication of an IC are: 

(i) Epitaxial growth of n or p-type layer, whenever desired. This involves cracking of 

silane. 

(ii) Oxidation which gives a layer of insulating SiO2 and can be used to separate one 

region of the silicon chip from the other. 

(iii) Photolithograhpy is a process in which different regions of silicon chip are cur from     

different components that can be fabricated in different regions. 

  (iv) Diffusion of different impurities to obtain different device structure. 

 (v) Metallisation involves deposition of metal films which inter-connect different  

                 components on a chip to obtain the circuit. 

   Hence, option (a) is not involved in fabrication of IC. 

42. (b)  

43. (a) 𝑅𝐿 = 800, 𝑉𝐿 = 0.8𝑉 

𝛼 = 0.96, 𝑟𝑖 = 192 

 =
𝛼

1 − 𝛼
=

96

0.04
= 24 

Note : Asked about CE but answer given for CB. Voltage gain for CE. 

𝐴𝑉 = 
𝑅𝐿

𝑟𝑖
= 24 ×

800

192
= 100 

Power gain for CE. 

𝐴𝑝 =  × 𝐴𝑉 = 24 × 100 = 2400 

AV for CB 

𝐴𝑉 = 𝛼
𝑅𝐿

𝑅𝑖
= 0.96 ×

800

192
= 4 

Power gain for CB 

𝐴𝑝 = 𝐴𝑉𝛼 = 4 × 0.96 = 3.84. 

 

44. (d)  

45. (d) 𝑉𝑖 = 𝐼𝐵𝑅𝐵 + 𝑉𝐵𝐸 

20 = 𝐼𝐵 × (500 × 103) + 0 

𝐼𝐵 =
20

500 × 103
= 40 𝐴 

𝑉𝐶𝐶 = 𝐼𝐶𝑅𝐶 + 𝑉𝐶𝐸 

20 = 𝐼𝐶 × (4 × 103) + 0 

𝐼𝐶 = 5 × 103 = 5 𝑚𝐴 

 =
𝐼𝐶
𝐼𝐵

=
5 × 10–3

40 × 10–6
= 125. 

46. (c) 𝑖𝑐 =
3

3×103  𝐴 = 103𝐴 
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𝑖𝑏 =
𝑖𝑐


= 10–5𝐴 

𝑅𝑏 = 200 

𝑉𝑖𝑛 = 𝑅𝑏𝑖𝑏 = 2 × 10–2 volt 

So voltage gain =
3

2 × 10−2
= 150 

Power gain = 150 × 100 = 15000. 

 Assertion & Reason 

1. (d)In diobe the output is in same phase with the input therefore it cannot be used to built NOT 

gate. 

2. (a) According to law of mass action, 𝑛𝑖
2 = 𝑛𝑒𝑛ℎ . In intrinsic semiconductors 𝑛𝑖 = 𝑛𝑒 = 𝑛ℎ 

and for P–type semiconductor 𝑛𝑒 would be less than 𝑛𝑖 , since 𝑛ℎ is necessarily more than 𝑛𝑖 . 

3. (c) In common emitter transistor amplifier current gain > 1, so output current > input current, 

hence assertion is correct.Also, input circuit has low resistance due to forward biasing to emitter 

base junction, hence reason is false. 

4. (a) Input impedance of common emitter configuration 

= |
∆𝑉𝐵𝐸

∆𝑖𝐵
|
𝑉𝐶𝐸=constant

 

Where ∆𝑉𝐵𝐸 = voltage across base and emitter (base emitter region is forward biased) 

∆𝑖𝐵 = base current which is order of few microamperes. 

Thus input impedance of common emitter is low. 

5. (a) In semiconductors the energy gap between conduction band and valence band is small ( 

1 eV). Due to temperature rise, electron in the valence band gain thermal energy and may jumpy 

across the small energy gap, (to the conduction band). Thus conductivity increases and hence 

resistance decreases. 

6. (b) 
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Question 1. Two particles of mass 5kg and 10 kg respectively are attached to the two ends of a rigid rod of length 1m with 

negligible mass. The centre of mass of the system from the 5kg particle is nearly at a distance of: 

a. 67 cm 

b. 80 cm 

               c. 33 cm 

               d. 50 cm 

 

Answer1: a 

Putting the values from given equation we get  

 

Question 2. Light with an average flux of 20 W/cm2 falls on a non-reflecting surface at normal incidence having surface area 

20 cm2. The energy received by the surface during time span of 1 minute is: 

1. a. 24 × 103 J 

2. b. 48 × 103 J 

3. c. 10 × 103 J 

4. d. 12 × 103 J 

 

Answer2 a 

energy/sec = 20 w/cm2 × 20 cm2 

= 400 w  

∴ in 1 minute = 400 × 60  

= 24000 

Question3. The increase in the width of the depletion region in a p-n junction diode is due to: 

a. both forward bias and reverse bias 

b. increase in forward current 

c. forward bias only 

d. reverse bias only 

 

Answer: 3d 

 

 

The increase in the width of the depletion region in a p-n junction diode is due 

to reverse bias only. 

 

 

 

 

Question 4. A resistance wire connected in the left gap of a metre bridge balances a 10 Ω resistance in the right 

gap at a point which divides the bridge wire in the ratio 3:2. If the length of the resistance wire is 1.5 m, then the 

length of 1Ω of the resistance wire is: 

1. a. 1.5 × 10–1 m 

2. b. 1.5 × 10–2 m 

3. c. 1.0 × 10–2 m 

4. d. 1.0 × 10–1 m 

Answer: 4d 

Taking ratio 

x × 2λ = 10 × 3 λ 

x = 15Ω 
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Question 5. For transistor action, which of the following statements is correct? 

a. Both emitter junctions as well as the collector junction are forward biased. 

b. The base region must be very thin and lightly doped. 

c. Base, emitter and collector regions should have same doping concentrations. 

d. Base, emitter and collector regions should have same size. 

 

Answer: 5b 

For a transistor action, the junction must be lightly doped so that the base region is very thin. Also, the 

emitter junction must be forward-biased and collector junction should be reverse-biased. 

Question 6. A spherical conductor of radius 10 cm has a charge of 3.2 × 10-7 C distributed uniformly. What is the 

magnitude of electric field at a point 15 cm from the centre of the sphere? 

a. 1.28 ×106 N/C 

b. 1.28 ×107 N/C 

c. 1.28 ×104 N/C 

d. 1.28 ×105 N/C 

 

Answer: 6d 

From electric field equation we get 

 
k is constant , r the distance Q the charge 

 

Question 7. Assume that light of wavelength 600 nm is coming from a star. The limit of resolution of telescope 

whose objective has a diameter of 2m is: 

a. 7.32 × 10–7 rad 

b. 6.00 × 10–7 rad 

c. 3.66 × 10–7 rad 

d. 1.83 × 10–7 rad 

 

Answer: 7c 

 

Question 8. Dimensions of stress are: 

a. [ML0T–2] 

b. [ML–1T–2] 

c. [MLT–2] 

d. [ML2T–2] 

 

Answer: 8b 

Stress is defined as ratio of force to area, it has similar dimensions as pressure 

 

Question 9. A screw gauge has least count of 0.01 mm and there are 50 divisions in its circular scale. The pitch of 

the screw gauge is: 

a. 0.5 mm 
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b. 1.0 mm 

c. 0.01 mm 

d. 0.25 mm 

Answer: 9a 

Least count is the least measurement an instrument can measure. 

 

Pitch = 0.01 × 50 = 0.5 mm 

Question 10. Two bodies of mass 4 kg and 6 kg are tied to the ends of a massless string. The string passes over a 

pulley which is frictionless (see figure). The acceleration of the system in terms of acceleration due to gravity (g) 

is: 

 

a. g/5 

b. g/10 

c. g 

d. g/2 

 

Answer: 10a 

From the Free Body Diagram , we have T is tension, g acceleration due to gravity. 

6g – T = 6a 

T – 4g = 4a 

2g = 10a 

Hence a = g/5m/s2. 

Question 11. An electron is accelerated from rest through a potential difference of V volt. If the de Broglie 

wavelength of the electron is 1.227 × 10–2 nm, the potential difference is 

a. 103 V 

b. 104 V 

c. 10 V 

d. 102 V 

 

Answer: 11b 

From de-Broglie's wavelength 

 

Using 1A = 10-10m 

 
Question 12. In a certain region of space with volume 0.2 m3, the electric potential is found to be 5 V throughout. 

The magnitude of electric field in this region is: 

a. 1 N/C 

b. 5 N/C 

c. Zero 

d. 0.5 N/C 

 



NEET- AIIMS PHYSICS VOLUME 2 by Dr. Divya Ghildyal 

188 
 

Answer: 12c 

            Electric field varies with potential as follows  

E = -dV /dx 

Since variation of a constant is zero and V is given as constant hence E = 0. 

Question 13. A cylinder contains hydrogen gas at pressure of 249 kPa and temperature 27°C. 

Its density is: (R = 8.3 J mol–1 K–1) 

a 0.1 kg/m3 

b. 0.02 kg/m3 

c. 0.5 kg/m3 

d. 0.2 kg/m3 

Answer:13 d 

From ideal gas equation  

∴ PV = nRT 

Where P is pressure, V is volume , R gas constant, T temperature 

 m = ρV (volume x density) 

 

Question 14. The mean free path for a gas, with molecular diameter d and number density n can be expressed as : 

 

Answer: 14d 

The mean free path for gas by definition is , d is diameter. 

 

Question 15. A ball is thrown vertically downward with a velocity of 20m/s from the top of a tower. It hits the 

ground after some time with a velocity of 80m/s. The height of the tower is : 

(g= 10m/s2) 

1. a. 320 m 

2. b. 300 m 

3. c. 360 m 

4. d. 340 m 

Answer:15 b 

From equation v2 = u2 + 2as 

v2 – u2 = 2as 

(80)2  – (–20)2 = 2(–10) × s 

6400 – 400 = 2 × (–10) × s 

s = – 300 m 

Height of tower h = 300 m 

Question 16. For the logic circuit shown, the truth table is : 
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Answer: 16c 

= = A.B (using de-Morgan’s rule) 

∴ A B y = A.B 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

Question 17. A short electric dipole has a dipole moment of 16×10–9 C m. The electric potential due to the dipole 

at a point at a distance of 0.6 m from the centre of the dipole, situated on a line making an angle of 60° with the 

dipole axis is : 

1. a. 400 V 

2. b. Zero 

3. c. 50 V 

4. d. 200 V 

Answer:17 d 

Taking horizontal component we get  

 

Question 18. A capillary tube of radius r is immersed in water and water rises in it to a height h. The mass of the 

water in the capillary is 5g. Another capillary tube of radius 2r is immersed in water. The mass of water that will 

rise in this tube is : 

1. a. 10.0 g 

2. b. 20.0 g 

3. c. 2.5 g 

4. d. 5.0 g 

Answer: 18a 
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When T is surface tension , r the radius of capillary tube , g the acceleration due to 

gravity. 

 

r’ = 2r 

h’ = h/2 

Using mass = volume x density we get 

 

Question 19. Which of the following graph represents the variation of resistivity (ρ) with temperature (T) For 

copper? 

 

Answer: 19(a) 

Relation between resistivity and temperature is given by ρ = ρ0e–αT 

Which is an exponential relation, hence exponential curve upwards. 

Question 20. The ratio of contributions made by the electric field and magnetic field components to the intensity 

of an electromagnetic wave is : (c = speed of electromagnetic waves) 

1. 1 : c 

2.  1 : c2 

3.  c : 1 

4.  1 : 1 

Answer: 20d 

In an electromagnetic wave the electric and magnetic field vectors travel perpendicular 

to each other and also perpendicular to velocity of light also they make equal 

contribution to the wave hence ratio will be 1:1. 

 

 

Question 21. A long solenoid of 50 cm length having 100 turns carries a current of 2.5 A. The magnetic field at 

the centre of the solenoid is : (μ0 = 4π×10-7 Tm A-1) 

1. a. 6.28×10-5T 

2. b. 3.14×10-5T 

3. c. 6.28×10-4T 

4. d. 3.14×10-4T 

Answer:21 c 

Magnetic field for solenoid is given by 

B = μ0nI 

n = N/l 
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Putting the values from given equation we get 

= 4π × 10–7 × 200 × 2.5 

= 4 × 3.14 × 10–7 × 500 

= 2000 × 3.14 × 10–7 

= 6.14 × 10–4 T 

Question 22 For which one of the following, Bohr model is not valid? 

a. Deuteron atom 

b. Singly ionised neon atom (Ne+) 

c. Hydrogen atom 

d. Singly ionised helium atom (He+) 

Answer:22 b 

Bohr Model is valid only for those atoms which have one electron in orbit. 

Question 23. The energy equivalent of 0.5 g of a substance is : 

1. a. 1.5×1013 J 

2. b. 0.5×1013J 

3. c. 4.5×1016J 

4. d. 4.5×1013J 

Answer:23 d 

From Einsteins mass energy relation we get  

E = Δmc2 (c is speed of light c = 3 x 108 m/s) 

=  0.5 × 10–3 × (3×108)2 

= 0.5 ×10–3 × 9 ×1016 

E = 4.5 ×1013 J 

Question 24. Taking into account of the significant figures, what is the value of 9.99 m–0.0099 m? 

1.  9.980 m 

2.  9.9 m 

3.  9.9801 m 

4.  9.98 m 

Answer: 24d 

9.99 - 0.0099 = 9.9801 

Ans. 9.98 

Question 25. In a guitar, two strings A and B made of same material are slightly out of tune and produce beats of 

frequency 6 Hz. When tension in B is slightly decreased, the beat frequency increases to 7 Hz. If the frequency of 

A is 530 Hz, the original frequency of B will be : 

a. 536 Hz 

b. 537 Hz 

c. 523 Hz 

d. 524 Hz 

Answer:25 d 

Frequency of A = fA = 530 Hz, fB=? 
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|fA – fB | = 6, given ⇒  

When Tension B ↓ then fB↓, Beat Freq. ↑ to 7 

But Beat Freq. ↑ 7 

So if fB = 524 then Beat ↑ when fB↓  

So fB = 524 Hz 

Question 26. A series LCR circuit is connected to an AC voltage source. When L is removed from the circuit, the 

phase difference between current and voltage is π/3 . If instead C is removed from the circuit, the phase difference 

is again π/3 between current and voltage. The power factor of the circuit is : 

1.  1.0 

2.  –1.0 

3.  zero 

4.  0.5 

Answer: 26a 

When inductor alone is removed,    

 

 

 

When capacitor alone is removed, 

 

 

Thus, for the original circuit, 

 

 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

193 
 

Question 27. The quantities of heat required to raise the temperature of two solid copper spheres of radii r1 and 

r2 (r1 = 1.5 r2) through 1 K are in the ratio  

1.  3/2 

2.  5/3 

3.  27/8 

4.  9/4 

Answer: 27c 

Q = msΔT s is same as material is same 

 

Question 28. The Brewster’s angle ib for an interface should be : 

1. 45° <ib < 90° 

2. .ib = 90° 

3. .0° <ib < 30° 

4.  30° <ib < 45° 

Answer: 28a 

From brewster’s law we get 

𝛍 = tan (ib) 

ib =  tan–1 (𝛍) 

(𝛍> 1) 

ib > 45 

45 <ib < 90° 

Question 29. Two cylinders A and B of equal capacity are connected to each other via a stop cock. A contains an 

ideal gas at standard temperature and pressure. B is completely evacuated. The entire system is thermally 

insulated. The stop cock is suddenly opened. The process is  

a. isochoric 

b. isobaric 

c. isothermal 

d. adiabatic 

Answer: 29d 

Thermal insulation means no exchange of energy. 

For the thermally insulated syste m, 

dQ = 0 

and when the stop cock is removed 

dW = 0 

(Because in vacuum dW = 0) 

dQ = du + dw 

dU also zero  
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Following are the essential conditions for the adiabatic process to take place. The system must be 

perfectly insulated from the surrounding. the process must be carried out quickly so that there is a 

sufficient amount of time for heat transfer to take place. 

Question 30. An iron rod of susceptibility 599 is subjected to a magnetising field of 1200 A m-1. The permeability 

of the material of the rod is : (μ0 = 4π×10-7 T mA-1) 

a. 2.4π ×10-5 T m A-1 

b. 2.4π ×10-7 T m A-1 

c. 2.4π ×10-4 T m A-1 

d. 8.0×10-5 T m A-1 

Answer:30 c 

xm = 599, μ0 = 4π × 10–7 

H = 1200 A/m,  

μ = μ0 (1 + xm) 

= 4π × 10–7 (1 + 599) 

= 4π × 10–7 × 600 

= 24π × 10–5 

μ = 2.4π × 10–4TmA–1 

Question 31. The capacitance of a parallel plate capacitor with air as medium is 6 μF. With the introduction of a 

dielectric medium, the capacitance becomes 30 μF. The permittivity of the medium is: (ε0 =8.85×10-12 C2 N-1 m-2) 

1. a. 0.44×10-10 C2 N-1 m-2 

2. b. 5.00 C2 N-1 m-2 

3. c. 0.44×10-13 C2 N-1 m-2 

4. d. 1.77×10-12 C2 N-1 m-2 

Answer: 31a 

Cair = 6μF, Cmedium = 30μF 

 

Cmed = KCair 

30μF = K6μF 

K = 5  

∴ε = ε0k = 8.85 × 10–12 × 5  

ε = 44.25 × 10–12 

ε = 0.4425 × 10–10 

ε = 0.44 × 10–10 C2N–1m–2 

Question 32. A charged particle having drift velocity of 7.5×10-4 m s-1in an electric field of3×10-10Vm–1 has a 

mobility in m2 V-1 s-1 of : 

1. a. 2.5×10-6 

2. b. 2.25×10-15 

3. c. 2.25×1015 

4. d. 2.5×106 

Answer: 32d 

Putting values from question we get 

 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

195 
 

Question 33. The color code of a resistance is given below: 

 

The values of resistance and tolerance, respectively, are : 

a. 4.7 kΩ, 5% 

b. 470Ω, 5% 

c. 470 kΩ, 5% 

d. 47 kΩ, 10% 

Answer:34 b 

 

The easy way to summarize it is  

BBROY GREAT BRITAIN VERY GOOD WIFE 

R = 47 × 101Ω ± 5% 

    = 470 Ω ± 5% 

So, 470, 5% 

Question 35. The solids which have the negative temperature coefficient of resistance are : 

a. semiconductors only 

b. insulators and semiconductors 

c. metals 

d. insulators only 

Answer: 35b 

Insulators have a negative temperature coefficient because as temperature increases, the resistance of 

insulators decreases. The resistivity of the semiconductor material to decrease with the rise in temperature, 

resulting in a negative temperature coefficient of resistance.Semiconductor materials (carbon, silicon, 

germanium) typically have negative temperature coefficients of resistance. 

Question 36. A body weighs 72 N on the surface of the earth. What is the gravitational force on it, at a height 

equal to half the radius of the earth? 

a. 30 N 

b. 24 N 

c. 48 N 

d. 32 N 

Answer: 36d 

At height h gravitational force is given by  
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Question 37. A 40 μF capacitor is connected to a 200 V, 50 Hz ac supply. The rms value of the current in the 

circuit is, nearly: 

1. a. 2.5 A 

2. b. 25.1 A 

3. c. 1.7 A 

4. d. 2.05 A 

Answer:37 a 

Irms = Vrms/z = 200/Xc = 200. 2πf.C 

= 200 × 2 × 3.14 × 50 × 40 × 10–6 

Irms= 251.2 × 10–2 =2.5 A(approximate) 

Question 38. The phase difference between the displacement and acceleration of a particle in a simple harmonic 

motion is: 

1. a. π/2 rad 

2. b. zero 

3. c. π rad 

4. d. 3π/2 rad 

Answer:38 c 

For SHM acceleration and displacement both must have opposite direction 

a = –ω2x ∴ phase diff. is π 

 x = A sin (ωt), a = –Aω2sinωt 

Question 39. The average thermal energy for a mono-atomic gas is : (kB is Boltzmann constant and T, absolute 

temperature) 

1. a. 5/2 kBT 

2. b. 7/2 kBT 

3. c. 1/2 kBT 

4. d. 3/2 kBT 

Answer: 39d 

For monoatomic gas total degrees of freedom is equal to 3. 

monoatomic gas average thermal energy = 3/2 kBT 

Question 40. Light of frequency 1.5 times the threshold frequency is incident on a photosensitive material. What 

will be the photoelectric current if the frequency is halved and intensity is doubled? 

1. a. one-fourth 

2. b. zero 

3. c. doubled 

4. d. four times 

Answer: 40b 

Photoelectric effect happens at certain frequency. 

f0< f1 = 1.5 f0 
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∴ f2 = 0.75 f0 

for given condition 

fincident<fthreshold 

so no photo electron emission 

i = 0 

Question 41. A ray is incident at an angle of incidence i on one surface of a small angle prism (with angle of 

prism A) and emerges normally from the opposite surface. If the refractive index of the material of the prism is μ, 

then the angle of incidence is nearly equal to: 

 
Answer: 41a 

From snells law  

sin i = μ. sin A  

for small angle approximation  

sinθ = θ 

i = μA 

Question 42. Find the torque about the origin when a force of N acts on a particle whose position vector is

m. 

 

Answer: 42a 

Taking series I, j, k in cyclic order we get 

 

Question 43. In Young's double slit experiment, if the separation between coherent sources is halved and the 

distance of the screen from the coherent sources is doubled, then the fringe width becomes : 

1. a. four times 

2. b. one-fourth 

3. c. double 

4. d. half 

Answer: 43a 

When source and screen are kept at distance D from each other and slits are distance d apart  

Then fringe width is given by  
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Question 44. The energy required to break one bond in DNA is 10–20 J. This value in eV is nearly: 

1. a. 0.06 

2. b. 0.006 

3. c. 6 

4. d. 0.6 

Answer: 44a 

1.6 × 10–19 Joule = 1 eV (electron volt) 

 

Question 45. When a uranium isotope is bombarded with a neutron, it generates , three 

neutrons and : 

 

Answer:45 c 

 

If equation is true then mass number on LHS should be equal to mass number on RHS  

Hence equating the same we get 

92 = 36 + Z; A + 89 + 3 = 235 ⇒ A = 144 

Z = 56 

 

 

 

 

 

 

 

 

 

 

 

 

 



NEET-AIIMS PHYSICS (VOLUME 2) by Dr. Divya Ghildyal 

199 
 

 

OTHER USEFUL BOOKS by Dr. Divya Ghildyal 

AKTU Energy Science &Engineering,Specially designed for BTech Second 

Year Students , written according to the latest syllabus prescribed by AKTU 

(Abdul Kalam Technical University) .Contains fully solved previous year 

papers along with detailed step by step solution. 

 

 

 

NEET PHYSICS Volume 1 is specially designed for students appearing 

for various competitive exams at UG level, includes Assertion reason 

questions of AIIMS also . The book carries theory to each topic along 

with formulas and detailed explanation of Multiple Choice 

questions.Also useful for students of class 11 as it is strictly designed 

acording to latest syllabus. 

 

 

 

 

 

 

 

Engineering Physics for Btech First Year.This book is designed 

according to the latest syllabus of BTech First Year as prescribed by 

AKTU.It contains the complete course along with detailed explanation 

of numericals and solutions. Fully solved step by step solutions of 

previous year papers are main highlight of the book. 

 

 

 

 

Note : All books available on major online shopping sites like Amazon, Flipkart, Notion Press etc. 

 


