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NEET – National Eligibility cum Entrance Test 
 

INTRODUCTION 
 

The Medical Council of India (MCI) has restored the National Eligibility cum 

Entrance Test (NEET) to select the aspiring candidates, who are seeking higher 

education opportunities in Medical(MBBS) and Dental(BDS) Colleges/Universities across 

the country. This book with its extensive and accurate question bank and answers 

will enable students to understand the concept followed in the test thoroughly and 

enhance their scores. 

 

TEST PATTERN 
 

1. Number of Questions/ Subjects             :  The  question  paper  will  consist 

of a total of 180 Multiple choice 

questions with 45 questions from 

Physics and Chemistry each and 

90 questions from Biology. 

2. Scoring Pattern                                         :  4 marks will be awarded for each 

correct answer And 1 mark   will 

be deducted   for each incorrect 

Answer. A maximum of 720 marks 

has been set as the upper limit. 
 

3.    Duration and Mode                                  :  The test duration will be 3 hours 

in Pen & Paper   Mode. 
 

4.    Languages                                                  :  The  test  will  be  conducted  in 

10 (TEN) languages. 
 

5. Core Syllabus                                            :  The  Medical  Council of India 

(MCI)  Recommends the following 

syllabus for NEET for   Admission 

to MBBS/BDS courses after 

reviewing   Various   State Board 

Syllabi and those of CBSE & NCERT. 
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PHYSICAL WORLD AND 
1                   

MEASUREMENT 
 

 

Have you ever observed the nature and the various spectacular events like formation of rainbow on 

any rainy day? 
 

Whenever we observe nature keenly, we can easily understand that the various events in nature like blowing 

of wind, flow of water, motion of planets, formation of rainbow, different forms of energies, the function of human 

bodies, animals, etc. are happening or taking place according to some basic laws.  The systematic study of these 

laws of nature governing the observed events is called science.    For our convenience, clear understanding and 

systematic study of Science is classified into various branches.  Among these branches Chemistry, Mathematics, 

Botany, Zoology, etc. are ancient branches and Bio-technology, Bio-chemistry, Bio-Physics, Computer science, 

Space Science, etc. are considered to be modern branches of science and engineering.    One of such ancient 

and reputed branches of this science is physics. 
 

Scope and Excitement of Physics 
 

The domain of physics consists of wide variety and large number of natural phenomena.  Hence, the scope 

of physics is very vast and obviously the excitement that one gets from the careful study of physics has got no 

boundaries. 
 

Scope of Physics 
 

For example, when we study one of the basic physical quantities called mass, we come across the values 

ranging from minute masses like mass of an electron (of the order of 10-3° kg) to heavy masses like mass of 

universe (1055 kg).  Similarly, in case of other basic quantities like length and time also the range is very wide. 

Hence, the scope of physics can be understood easily, only when we can classify the study of physics chiefly 

into three levels.  They are: 

(a) Macroscopic level study of physics, 

(b) Mesoscopic level study of physics, and 

(c) Microscopic level study of physics. 
 

Macroscopic level study of physics: Macroscopic level study of physics mainly includes the study of basic 

laws of nature and several natural phenomena like gravitational force of attraction between any two bodies in the 

universe (in mechanics), variation of quantities like pressure, volume, temperature, etc. of gases on their thermal 

expansion or contraction (in thermodynamics), etc. 
 

Microscopic level study of physics: The microscopic level study of physics deals with constitution and 

structure of matter at the level of atoms or nuclei. For example, interaction between elementary particles like 

electrons, protons and other particles , etc. 
 

Mesoscopic level study of physics: The mesoscopic level study of physics deals with the intermediate 

domain of macroscopic and microscopic, where we study various physical phenomena of atoms in bulk. So, the 

edifice of physics is beautiful and one can appreciate the subject as and when one pursues the same seriously. 
 

Excitement of Physics 

The study of physics is exciting in many ways as it explains us the reason behind several interesting features 

like (A) how day and nights are formed? (b) how different climatic conditions are formed in different seasons? 
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2                   KINEMATICS      
 
 

Rest and Motion 
 

When an observer says that a particle is in motion, it means that the particle is changing its position with respect 

to the observer as time passes, otherwise, it is said to be at rest.  For an observer standing near a lamp-post, the 

moving car is in motion but the building appears to be at rest. Same statement is not true for an observer in a moving 

car.  For this observer, the co-passengers are at relative rest whereas the buildings or lamp-posts appear to be in 

state of motion.  Thus, the states of rest or motion are relative terms, relative to the state of the observer.  Thus, 

motion is a combined property of the object under observation and the observer as well. 

In order to define motion empirically, we locate the position of the particle with respect to the origin of a coordinate 

system (x-y-z axis) at different times. Such a system comprising x-y-z coordinate axes with a clock (to measure time 

interval) is called frame of reference. 

If all the three coordinates (x, y, z) of a particle P remain unchanged as time passes, we say that P is at rest 

relative to the frame. However, if any one or more co-ordinates changed with time, the particle is said to be in motion 

with respect to the frame. 
 

Motion in a Straight Line 
 

When a particle moves along a straight line (assuming along the x-axis of the reference frame), we need only 

one coordinate (here the x-coordinate) to specify its position. This is also known as motion in one dimension or one- 

dimensional motion or rectilinear motion of the particle. 

The remaining two coordinates (y and z) remain unchanged as time passes.  Motion of a particle projected 

vertically upward is one-dimensional motion.  It is appropriate to mention here that for a particle moving in a plane 

along a curved path, two coordinates are required (say, x and y) to specify the position.  Such motions are called 

motion in a plane or motion in two dimensions.  Examples of two dimensional motion are: (i) circular motion, (ii) 

projectile motion, (iii) motion of an insect on table top along a curved path, etc. 

Similarly, we require all the three coordinates (x, y and z) to locate the position of a mosquito flying in space. 

Such motions are called three-dimensional motion or motion in three dimensions.  In this chapter, we shall describe 

the simplest kind of motion, i.e. the motion in a straight line only. 
 

Illustration 1.  A particle P is moving along a straight line OS.  The coordinates x = OA and      Y                  S 

y = OB are required to describe the motion of the particle.  Does it indicate               
P 

motion in one dimension or in two dimensions?                                                      B 
y

Solution:        Yes, it is a two-dimensional motion. O    x   A                X
 

Illustration 2.  Two particles A and B start together and are moving with speed 2 m/s and 3 m/s, respectively, in the 

same direction. Find how far will B be from A after 10 second. 

Solution: Distance travelled by A1, S1 = 2 × 10 = 20 m, 

Distance travelled by B, S2 = 3 × 10 = 30 m. 

∴ Distance between them, S = S2 – S1 = 30 – 20 = 10 m. 

In our discussions in the following sections, we shall treat the objects in motion as point objects or like a particle. 

This approximation is true in cases where the size of the object is much smaller than the distance it covers in a 

reasonable time interval. We consider moon as a particle during its orbital motion round the earth and even earth as 

a particle during its orbital motion round the sun. 
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SURA’s    NEET    PHYSICS  

3             LAWS OF MOTION     
 
 

 

Introduction: 
 

In the introduction of the preceding chapter “Kinematics” we studied that mechanics can be broadly classified 

into two categories namely “Kinematics and Dynamics”. 
 

In kinematics our prime concern was to define the physical quantities like position, velocity, acceleration and 

to establish the relations among them.  But we never tried to answer the questions like “What causes the bodies 

to move from one place to another?   What makes the body to gain or loose its speed?   ...etc. 
 

Dynamics is that branch of mechanics which gives not only qualitative but quantitative description of the 

above quantities.  This branch of mechanics also explains few basic laws which governs the motion of bodies. 
 

Before you start studying this chapter try to analyse the answers for the following questions: 

(i)    Why to set a ball into motion in playground someone has to kick it or throw it? 

(ii)    Why a navigator has to row the boat in still water to move the boat ? 

(iii)   Why the branches of a tree swing when wind blows ? 

In all these cases one can observe that some external agency (like hand or legs of player or wind) is 

coming into contact with the respective objects that are going into motion. 

(iv)   When a ball is released from the top of a building, the ball falls by itself, though no one is pushing it 

in downward direction.   Why ? 

(v)   When a piece of iron is placed near a magnet, magnet attracts it from certain distance itself. How ? 
 

In these cases we can observe that even though no external agency is physically coming into contact with 

the objects still the objects are moving. 
 

Hence we can conclude that an animate or inanimate external agency is required to change the state of a 

body (i.e. from rest to motion or vice versa).  To understand the logic behind this type of questions more clearly, 

we should know about two basic physical quantities namely inertia and force. 
 

Inertia: It is a very common observation for all of us that any book kept on our study table will not move 

by itself, i.e. until and unless it is acted upon by any external force, it will not change its state of rest. 
 

To explain the reason behind this type of questions Italian scientist Galileo has defined a new physical 

quantity known as inertia.  Though it was introduced by Galileo the effective use of this term and its usage for 

explaining the motion of the bodies was done by another reputed physicist, Sir Isaac Newton. 
 

“Inertia is an inherent property of a body by virtue of which it cannot change its state (i.e. rest or 

motion) by itself.” 
 

It says that every body in the universe does have a property which is hidden in itself and  because of this 

property the body is unable to change its state by itself, i.e. from state of rest to state of motion or vice versa 

or even it’s direction.  This inertia is of 3 types, namely 

(a) inertia of rest (b) inertia of motion and (c) inertia of direction 

Inertia of rest: Inertia of rest is the inability of a body by virtue of which it can’t change its state of rest to 

state of motion. That means any body which is at rest continues to be in the state of rest only and it can’t go 

further into state of motion by itself. 
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dt 
        

4      WORK,  POWER  AND  ENERGY    
 
 
 
 

Work 

Work is said to be done by a force when the point of application is displaced under the influence of the 

force. Work is a scalar quantity and it is measured by the product of the magnitude of force and the component 

of displacement along the direction of force. In fact, work is the scalar product (dot product) of the force vector 

and the displacement vector. 
     

Thus,  W  F  S  FS cos , where F and S are the magnitudes of force and displacement vectors and θ is the 

angle between them. 

For 0 ≤ θ ≤ π/2, work done is positive. 

For θ = π/2, work done is zero 

For π/2 < θ < 3π/2, work done is negative. 
 

 

For example, 

(a)  When a person lifts a body from the ground, the work done by the lifting force is positive but the work 

done by the gravitational force is negative. 

(b)  When a body slides on a fixed rough surface, work done by the pulling force is positive while work done 

by the force of friction is negative. The work done by normal reaction is zero. 
 

Note: 
1.         Work done by a constant force is path independent, i.e. it depends on initial and final positions only. 
2.         Work done depends on the frame of reference. For example, if a person is pushing a box inside a moving 

     
train, the work done in the frame of reference of train will be F  S . While work done in the frame of earth 

                                                
will be F  S  S

0  , where S
0 is the displacement of the train relative to the ground.

3. Work done by friction may be zero, positive or negative depending upon the situation. When force ap- 

plied on a body is insufficient to overcome the friction, work done by the frictional force is zero. When 

this force is large enough to overcome the friction, then work done by the frictional force is negative. 

When force is applied on a body, which is placed above another body, the work done by the frictional 

force on the lower body may be positive. 
 

Work Done By a Variable Force 
 

                                                                                                       
The equation W  F  S  FS cos   is applicable when F remains constant, but when the force is variable work

 
is obtained by integrating F.dS 

 
.Thus, W   F  dS

An example of a variable force is the spring force in which force depends on the extension x, 

i.e. F ∝ x 

When the force is time dependent, we have, 

                          
                         

  
W   F.dx   F  

 dx  
dt 

        
 F.v dt

                    
where  F and  v are force and velocity vectors at an instant. 
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5  
MOTION  OF SYSTEM  OF       

PARTICLE  AND RIGID  BODY 
 

Rigid Body 
 

A body is said to be rigid if the distance between any two particles of the body remains invariant under

the action of any force. 
 

The plane motion of a rigid body is represented as the combination of Rigid body motion 

translational motion and  rotational motion. 
 

Translational motion: 

 

Translation motion 

 
Rotational motion

 

A rigid body is said to undergo translation if it moves such that it always remains parallel to itself, this 

means that a line connecting any two particles of the rigid body always remains parallel to itself throughout its 

motion.  Any two particles of the rigid body have identical velocities in this case. 
 

Rotational motion: 
 

A rigid body is said to undergo rotation about an axis if there exists a straight line such that the motion of 

any particle of the rigid body takes place on an arc of a circle whose centre lies on this straight line and the 

planes of all such circles being perpendicular to this line. 

This straight line is known as the axis of rotation. The rigid body undergoes rotation relative to this axis. 
 

Plane motion: 
 

The motion of a rigid body is said to be plane motion if the motion of any particle of the rigid body is confined 

to a plane with the additional condition that for any two particles of the rigid body, their planes of motion are 

either completely identical or do not intersect at all (i.e. are parallel). During plane motion, the axis of rotation 

retains its orientation in space. 
 

Examples of plane motion 

Y 
 
 
 
 

 

O                                   
X 

 

Kinematics of plane motion 
 

Consider a rigid body ABCD at times t and t + dt. 
C 

B                              C 

Y Q                                                      
Q 

B 
 

dθ 

dθ 

j 
 

O        
i              X 

P 
 

A                                D 

time t 

D 
P 

d θ 

A        t ime  (t + dt)
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d 

6                 GRAVITATION      
 
 

 
Newton’s Law of Gravitation 

Newton’s Law of Gravitation states that “Every particle in the universe attracts every other particle with a 

force that is directly proportional to the product of their masses and inversely proportional to the square of the 

distance between them”.
 

Consider two bodies A and B of masses mA and mB, attracting each other with forces 
 

F
AB 

 

(force on A due

to B) and F
BA (force on B due to A) respectively.

                    
Then, F

AB   
= −F

BA  
and, 

having mass mA and mB) 

 
F

AB   
= | F

AB  
| = magnitude of the attractive force= G. 

 

 
m

A 
m

B  

2 

AB 

 
(Valid only for point masses

mA 

where dAB  is the distance between them and G is a universal constant 
known  as  Newton’s  Gravitational  constant.  Its  value  was  first  measured  by 

Cavendish (1798) and is now known to be:                                                             A 
 

•     G = 6.6726 × 10-11 Nm2/kg2 

 

 
 
 

FAB 

mB 

 
 
 

FBA      B

 

The net gravitational force on a particle A due to   particles P1, P2 , ……, Pn is given by: 
                                                      

F = F
1 +  F

2 +   +F
n (vector sum)

 

where 
                 

F
1 
,  F

2   
, F

3  
are the gravitational forces acting on the particle A due to particles P1, P2, P3, respectively.

 

Important Points: 
 

•     The gravitational force is an attractive force. 

•     The gravitational force between two particles does not depend on the medium. 

•  The gravitational force between two particles is along the straight line joining the particles (called line 

of centres). 
 

 

ExErcisE  -1 
 

i.           Newton’s apple fell towards the earth; why not the earth towards the apple? 

ii.          A mass M is broken into two parts; m and (M−m). How could m be related to M so that the 

gravitational force between two parts is maximum? 
 

 
 

Illustration 1.   Calculate the force between the sun and Jupiter. Assume that the mass of the sun = 2 × 1030 

kg, the mass of Jupiter = 1.89 × 1027 kg and the radius of Jupiter’s orbit = 7.73 × 1011 m. 
 
 

Solution: 
6.67 ×10

−11  
× 2 ×10

30  
×1.89 ×10

27
 

F =                                                         N 
5.98 ×10

23
 

 

= 4.22 × 1023 N

Thus, enormous force is required to hold Jupiter in its orbit round the sun. 
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7      properties of bulk matter    
 

 
 

Mechanics  of solids 
 

Introduction 
 

Matter is a substance, which has certain mass and occupies some volume. Matter exists in three states namely 

solid, liquid and gas. 
 

Each state of matter has some distinct properties. For example a solid has both volume and shape. It has elastic 

properties. A gas has the volume of the closed container in which it is kept. A liquid has a fixed volume at a given 

temperature, but no shape. These distinct properties are due to two factors: (i) interatomic or intermolecular forces 

(ii) the agitation or random motion of molecules due to temperature. 
 

In solids, the atoms and molecules are free to vibrate about their mean positions. If this vibration increases 

sufficiently, molecules will shake apart and start vibrating in random directions. At this stage, the shape of the material 

is not longer fixed, but takes the shape of its container. This is liquid state. Due to increase in their energy, if the 

molecules vibrate at even greater rates, they may break away from one another and assume gaseous state. Water 

is the best example for this changing of states. Ice is the solid form of water. With increase in temperature, ice melts 

into water due to increase in molecular vibration. If water is heated, a stage is reached where continued molecular 

vibration results in a separation among the water continued molecular vibration results in a separation among the 

water molecules and therefore steam is produced. Further continued heating causes the molecules to break into 

atoms. 
 

Intermolecular or Interatomic Forces
 

Considertwoisolatedhydrogenatomsmovingtowardseachotherasshownin         e
−

 

figure. 
 

As they approach each other, the following interactions are observed. 
+ 

(i)   Attractive force A between the nucleus of one atom and electron of the 

other. This attractive     force tends to decrease the potential energy of 

the atomic system. 

 

R                       e
− 

 
A          A 

 

R                      +

(ii) Repulsive force R between the nucleus of one atom and the nucleus of the other atom and electron of one 

atom with the electron of the other atom. These repulsive forces always tend to increase the energy of the 

atomic system. 

There is a universal tendency of all systems to acquire a 

state of minimum potential energy. This stage of minimum 

potential energy corresponds to maximum stability. 

If the net effect of the forces of attraction and repulsion leads 

to decrease in the energy of the system, the two atoms come 

closer to each other and form a covalent bond by sharing 

of electrons. On the other hand, if the repulsive forces are 

more and there is increase in the energy of the system, the 

atoms will repel each other and do not form a bond. 

 

 
 
 
 
 
 
 
 
 

r
o
 

solids 

 

 
 
 
 
 
 
 
 
 
 
Liquids                       Gases

 

The variation of potential energy with interatomic distance 

between the atoms is shown in figure. 

Interatomic distance between hydrogen atoms

 

 

382

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/09/neet-exam-study-materials-download-tamil-english-medium.html

www.Padasalai.Net

http://bit.ly/2hl8PXI
http://bit.ly/2hl8PXI


Sample NEET Physics Study Materials from SURA'S Main Books 2018 
 

        Click Here : SURA'S NEET Books 2018 

SURA'S Complete NEET Physics Study Materials 2018 : Click Here - http://bit.ly/2hl8PXI 

 

 
 

SURA’s    NEET    PHYSICS  

 

8&9 
THERMODYNAMICS AND     

KINETIC THEORY 
 

 

Thermal equilibrium 
 

Two (or more than two) bodies are said to be in thermal equilibrium with each other if there is no flow of 

heat from one body to other when they are brought in contact (thermal contact) with each other. 
 

Heat 
 

It is “Energy in transition” due to temperature difference. When heat transfer takes place, the temperature of 

one body decreases and the temperature of the other body increases, except in a particular case where phase 

transition takes place.
 
 

What is the unit of heat? 
ExErcisE  – 1

 

 

Zeroth law of thermodynamics and temperature: 
 

If a system A is in thermal equilibrium with system B and the system B is in thermal equilibrium with system 

C, then systems A and C are in thermal equilibrium with each other. 
 

The common property of these systems in thermal equilibrium is the temperature. Thus, the temperature of 

a system is the property which determines whether or not a system is in thermal equilibrium with other systems. 
 

Three different scales of temperatures 
 

The Celsius Scale: The interval between the lower fixed point and the upper fixed point in Celsius scale 

is divided into 100 equal parts. Each division of the scale is called as one degree Celsius (10C). At normal 

pressure, the melting point of ice is 00C (lower fixed point) and the boiling point of water is 1000C (upper fixed 

point) of the Celsius scale. 
 

The Fahrenheit Scale: At normal pressure, the melting point of ice is regarded as 320  F and the boiling 

point of water as 2120 F. The interval between the lower (320) and the upper (2120F) fixed point is divided into 

equal 180 parts. Each division of this scale is called one degree Fahrenheit (10F). 
 

The Reaumer Scale: At normal pressure, the melting point of ice is regarded as 00R and the boiling point 

of water as 800  R. The interval between the lower (00R) and the upper (800R) fixed points is divided into 80 

equal parts. Each division is called 10R. 
 

Conversion of temperature from one scale to another 
 

To convert temperature from one scale to another following relation is used 

  C − 0   
= 

  F − 32  
= 

 R −  

0  
100 − 0     212 − 32    80 − 0 

C    F − 32    R 
=             = 

5        9        4

 

Illustration 1.   The temperature of room is 770F.   What would be the temperature on the Celcius scale? 
 

Solution:          We know that 
 

C = 250C. 

F − 32 
= 

C  
or,   C = 

9        5 

5 
(F − 32) = 

9 

5 
(77 − 32) 

9
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10           WAVES & SOUND     
 
 

 

Wave Motion 
 

The vehicle, which is responsible for the transmission of energy from one place to another through a medium 

without any bulk motion of the medium in the direction of energy flow, is called a wave. 
 

Types of waves: 
(a) Mechanical waves: The wave, produced due to the vibration of material  particles of an elastic medium e.g. 

sound wave, vibrating string. 
 

(b)  Electro magnetic waves: Waves which are produced due to the periodic vibration of  two mutually perpendicular 

electric and magnetic fields are Electro magnetic waves. It propagates in a direction perpendicular to both electric 

and magnetic field. e.g. light waves, X-ray, γ-ray etc. 
 

Equation of wave motion

The common feature of all waves is the transmission of some sort of 

disturbance   with   a   certain   velocity.  This   disturbance   may   be   the 

displacement or velocity of the particle of the medium or the magnitude   y 
of the fluctuating electric and magnetic field. 

 

Suppose the disturbance is propagating along positive x-axis with 

a  velocity  v.  The  disturbance  which  is  a  function  of  x  and  t  can  be     O 
represented as :y = f(x, t).The function is called wave function. 

 

Let us choose an origin O such that at the   instant t = 0, y = f(x) 

i.e. y is a function of x-only.At t = 0, the wave form is represented by OA 

 

t = 0            A 
 
 
 
 
 

 
vt 

x 

 

t = t       
A′

 
 

 
 
 
 

x′ 
 

O′

 

If this wave form advances unchanged, it is called plane wave of constant type. After time t the waveform 

takes the position O′A′ such that OO′ = vt. Now the distance x′ measured from O′, 

x′ = x - vt. 

The wave form at that instant 

y =   f(x′) = f(x – vt)                                . . . (i) 
 

This is the equation for any disturbance which travels with a constant velocity v towards the positive direction 

of x. The function f determines the shape and size of the wave. 
 

For the wave propagating along negative x-axis 

y = f (x + vt)                                           . . . (ii) 

Wave function condition 
Differentiating equation (i) twice with respect to time. We obtain 

 
2                              2d y 

= 
dt2

 
v2   d  y  

dx2
 

 

. . . . (iii)

Any finite function which satisfy (iii) is called a wave. 

 

ExErcisE   – 1 
 

Which of the following functions represent wave? 

(a) sin kx cos ωt                  (b) k2x2 – ω2t2,                  (c) cos2(kx - ω t)         (d) cos(kx2 - ω 2 t 2 ) 
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11            ELECTROSTATICS     
 

 
 

Electric Charge 
 

You must be familiar with electric charge. To have a better understanding, do the following experiments. 

(A)   Rub a glass rod with silk and bring two such rods near each other. They repel each other. 

(B)   Now  take  a  plastic  rod  instead  of  glass  rod  rub  it  with  fur  and  repeat  the  above  experiment.    We  find  

that they also repel each other. 
 

(C)   Now if we take a glass rod as (A) above and a plastic rod as (B) above and bring them near each 

other, we find that they attract each other. 
 

We can conclude that a glass rod rubbed with silk produces one kind of charge and a plastic rod rubbed with 

fur creates another type of charge. Same type of charges repel each other and different type of charges attract each 

other. When the experiment is repeated we do not come across any other type of charge. 
 

When bodies with opposite charges are brought into contact, charges disappear from both the bodies.  This 

indicates that during rubbing one type of charge is transferred from one body to another. These get neutralised when 

the charged bodies are brought into contact. 

Electric charge, like mass, is one of the fundamental attributes of the particle of which the matter is made. 

Charge is the physical property of certain fundamental particles (like electron, proton) by virtue of which they interact 

with the other similar fundamental particles. To distinguish the nature of interaction, charges are divided into two parts 

(i) positive (ii) negative. Like charges repel and unlike charges attract. SI unit of charge is coulomb and CGS unit is 

esu. 1 C = 3 × 109 esu. 
 

Magnitude of the smallest known charge is e = 1.6 × 10-19 C (charge of one electron or proton). 
 

To understand the nature and behaviour of charge fully, atomic structure is to be kept in mind.An atom consists 

of a nucleus (concentrated heavy portion in the centre) which comprises of positively charged particles protons and 

neutral particles neutrons. Negatively charged particles electrons revolve around nucleus. It is the transfer of these 

electrons which causes negative charge to pass from one body to another and in the process the first body gets 

positively charged. 

Charging of a body 
 

Charging can be done by two methods;   1. Conduction  2. Induction 
 

Ordinarily, matter contains equal number of protons and electrons. A body can be charged by transfer of 

electrons or redistribution of electrons. 

Charging by conduction 
 

The process of charging from an already charged body can happen either by conduction or induction. Conduction 

from a charged body involves transfer of like charges. A positively charged body can create more bodies which are 

positively charged but the sum of the total charge on all positively charged bodies will be the same as the earlier sum. 

Charging by induction 

Induction is a process by which a charged body accomplishes creation of other charged bodies, without touching 

them or losing its own charge. 
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∫ 

12         CURRENT ELECTRICITY     
 

 

Electric Current                                                                                     A                            

B 
 

Flow of electric charge constitutes electric current. For a given conductor AB, if ‘δQ’ 

charge flows through a cross-section of area A in time ‘δt’, then the electric current through 

δQ                                                                                                                 ε  
the conductor AB, is given as    I = 

δt
 

 
as I = 

The current so defined above, is the average current over the period δt. The instantaneous current is given 

dQ 
Direction of electric current as defined above will be taken along the direction of flow of positive charge 

dt

(although in majority of conductors the charge carrier is electron which is negatively charged and hence electric 

current would be in a direction opposite to that of flow of electrons). 
 

Despite the direction that we associate with is electric current is not a vector quantity. Instead, we choose 

current density (j), that is current flowing through unit area of the cross-section, as a vector quantity. 
 

Unit of Electric Current 
 

The SI unit of electric current is ampere.   It is denoted by A. 

1coulomb (C)
1 ampere (A) = 1second (s)    = 1 coulomb / second 

 

Current Density ( J ) 

To describe the flow  of charge through a cross section of the conductor at a particular point, we use the 

term current density J .   The direction of flow of positive charge is same as that of the direction of the electric 

field E, and the direction  of flow of –ve charge is opposite to the direction of the electric field. The direction of

current density  J is same as that of the electric field.
 

For each element of cross-section, the magnitude of current density J is equal to the current per unit area 

through that element. 
 

The total current through the conductor is given as 

      
i =   J.dA 

 
. . . (i)

where  dA is the area vector of the element, perpendicular to it 

If the current is uniform  across the surface and parallel to dA , then current density  J 
parallel to area vector dA .  Hence, from equation (i) 

is also uniform and

     
i = ∫ JdA = JA or            J = i/A 

 

where A is the total cross-sectional area of the surface. S.I. unit for current density is the ampere per square 

meter (A/m2). 
 

ExErcisE  - 1 

(i)        What is the relation between a coulomb and an ampere? 

(ii)        Why is current a scalar? 
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13          magnetic effects of     
current 

 
 

Energy , Power and Heating Effect of the Current 
ε   r 

When a constant current I flows for time t from a source of  emf E, then the 
 

amount of charge that flows in time t is Q = It.   Electrical energy delivered W = 

Q.V = VIt. Thus, power given to the circuit = W/t = VI or  V2/R    or    I2R                
I 

 

In the circuit, we can write,   E. I = I2R + I2 r, where EI is the rate at which 

chemical  energy  is  converted  to  electrical  energy,  I2R  is  power  supplied  to  the                          R 

external resistance R and I2r is the power dissipated in the internal resistance of the battery. 
 

An electrical current flowing through, conductor produces heat in it. This is known as Joule’s effect. The 

heat developed in Joules is given by H = I2.R.t,   where I = current in Ampere, and R = resistance in ohms, 

t = time in seconds. The equation H = I2Rt is also known as Joule’s law of heating. 
 

Illustration 1.  A copper wire having a cross-sectional area of 0.5 mm2 and a length of 0.1 m is initially at 25oC 

and is thermally insulated from the surroundings. If a current of 10 A is set up in this wire, 

(a)  find the time in which the wire starts melting. The change of resistance of the wire with 

temperature may be neglected. 

(b)  what will this time be, if the length of the wire is doubled? 

Density of Cu = 9 × 103 kg m-3, specific heat of Cu = 9 × 10-2 cal kg-1oC-1, M.P. (Cu) 1075 
oC and specific resistance = 1.6 × 10-8Ωm. 

 

Solution:         (a) Mass of Cu = volume × density = 0.5 × 10-6×0.1×9×103 = 45×10-5 Kg. 

Rise in temperature = θ = 1075 - 25 = 1050 oC. 

Specific heat = 9 × 10-2  kg-1 oC × 4.2 J 

⇒   I2Rt = mSθ  ⇒ t = 
 mSθ 
I

2 
.R

 

ρL    1.6 ×10 
−8  ×  0.1 

but         R =        =                            = 3.2 ×10−3   Ω 
A         0.5 x 10

−6
 

 

45× 4.2 ×10−5 ×1050 × 0.09 
⇒           t =                                                  = 0.558 s 

10 ×10 × 3.2 ×10
−3

 

 

(b) When the length of wire is doubled, R is doubled and correspondingly mass is also 

doubled. Therefore, wire will start melting in the same time. 

 

Maximum Power Transfer Theorem                                                    ε  
r 

Consider the adjoining circuit. For the shown network power developed in 

resistance R equals                                                                                                 I
 

E
2 
.R 

P = 
(R + r)

2
 

 

(  I = 
E 

R + r 

 

and   P = I2R )                                                            R
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A 

 

B 

Electromagnetic Induction    
14      & Alternating Current 

 

 
 

ElEctromagnEtic  induction 
 

We have studied that moving charges or current produces magnetic field. Then 
N  S 

normally we get a doubt whether the converse of this is also true?  Does nature permit 

such  a  symmetrical  relation? Two  physicists  Micheal  Faraday  and  Josheph  Henry 

demonstrated the fact that changing magnetic fields and electric currents with the help of 

the following simple experiments. 
G 

If we bring a magnet near a coil connected with a galvanometer, the galvanometer 

shows deflection indicating flow of current in the coil.  This current flow as long as the               S
 

magnet is moving, i.e. the magnetic flux through the coil is changing.  Once the magnet                               
2

 

becomes stationary, the current stops. 
1 

If we take two coils wound on an iron cylinder, one fitted with a battery and a switch,                                 G 

the other fitted with a galvanometer, when switch is closed, current increases from zero to 

its maximum value. During this brief time, the galvanometer deflects showing flow of 

current. The changing currents in coil (1) gives rise to a changing magnetic field which                                              B 

induces an emf and a current in the coil (2). This phenomenon of inducing electricity 

by changing magnetic field is known as electromagnetic induction                                                              
θ
 

 

Magnetic Flux                                                                                                        
ds

 

The magnetic flux φB through an area  dS  in a magnetic field B  is defined as, φB = ∫ B.dS

 

ExErcisE  – 1 
 

A thin conducting spherical shell is placed in a uniform magnetic field. Find the flux associated with the shell. 
 
 

Illustration 1.  At a given place, horizontal and vertical components of earth’s magnetic field BH and BV are along 

x and y axes respectively as shown in the figure. What is the total flux of earth’s magnetic field 

associated with an area S, if the area S is in the 
 

(a) x–y plane      (b) y–z plane?                                    y                                                 y 

Solution:          The earth’s magnetic field B = (BH 
î − B

v 
ĵ )                                                                Bv

 

v 

(a) Given the area 
  
= Sk̂

 
S                                               S

 

φxy = B.A     = (BH 
î − B

v 
ĵ ).Sk̂ = 0 

z 
               

ˆ
 

BH                  
x 

 
 

z 

BH                     
x

(b) For the case A = Si 
 

φyz = (BH î 

 

−   Bv ĵ ).S 

 

î  = 
 
BHS
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15      ELECTROMAGNETIC WAVES    
 

 

Source of Electromagnetic Wave 
 

How are electromagnetic waves produced? 

Neither stationary charges nor charges in uniform motion (steady currents) can be sources of electromagnetic 

waves.  The former produces only electrostatic fields, while the latter also produces magnetic fields that however, 

do not vary with time.  It is an important result of Maxwell’s theory that accelerated charges radiate electromagnetic 

waves. 
 

Consider a charges oscillating with some frequency. This produces an oscillating electric field in a space 

which produces an oscillating magnetic field which in turn is a source of oscillating electric field and so on. 

The oscillating electric and magnetic fields thus regenerate each other, so to speak, as the wave propagates 

through the space. The frequency of electromagnetic wave naturally equals the frequency of oscillation of the 

charge.  The energy associated with the propagating wave comes at the expense of energy of the source – the 

accelerated charge. 
 

How electromagnetic wave in propagate in a medium? 
 

The propagation of electromagnetic wave is also due to inertial and elastic properties of the medium.  Every 

medium (including vacuum) has inductive property described by what we call the magnetic permeability µ of the 

medium. This property provides the magnetic inertia of the medium.   The elasticity of the medium is provided 

by the capacitive property called the electrical permittivity ε of the medium.  Permeability µ states the magnetic 

energy and permittivity ε stores the electric field energy.  This electromagnetic energy propagates in the medium 

in the form of electromagnetic waves. 

Maxwell’s Equation 

Four basic laws of physics: Gauss law in electrostatics, Gauss law in magnetism, Faraday’s law of 

electromagnetic induction and Ampere’s circuital law were stated by Maxwell in the form of four integral and 

differential equations called Maxwell’s equations. 
 

Gauss’ law:
 

It states that total electric flux through any closed surface is equal to 

the surface. 
                  q 

∫ E ⋅ ds = 
ε

0 

 

Gauss’s law in magnetism: 

 1 
times the net charge enclosed by 

ε
0 

 
 
 
 
 
 

It states that net magnetic flux crossing any closed surface is zero. ∫ B.ds = 0 
 

Faraday’s law of electromagnetic induction 
 

It states that changing magnetic flux induces an electric field. 
 

Maxwell’s displacement current: 
 

It was maxwell who recognised that a changing electric field is equivalent to an elastic current.  He introduced 

∂∆
the concept of what is called displacement current density which is defined as   ID =  

∂t 

Where D is the displacement vector. 

. . . (i)
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16                   OPTICS     
 

 
 

Geometrical Optics 
 

In geometrical optics, we analyze the formation of images by assuming the light to travel in a straight line path 

or rays.  For this reason, geometrical optics is also known as ray optics. 
A ray of light gives the direction of propagation of light. When light meets a surface, which separates the two media, 

reflection and refraction take place. An image or an array of images may be formed due to this. 
 

Beam of light 
A beam of light is a bunch of light rays. It may be convergent, divergent or parallel. 

1.     A convergent beam is that in which the rays are directed towards a point. 

2.     A divergent beam is that in which the light rays are directed away from a point. 

3.     In a parallel beam of light, all the rays are parallel to each other. 
 

Object and image 
 

The point of intersection of the incident rays is called object and the point of intersection of the corresponding 

reflected / refracted rays is called image. 
 

 
REAL 

O 
If  the  incident   rays  diverge   from   an 

object,  the object  is a real object. 

 
Object 

 
VIRTUAL                                                      I 
If  incident   rays  converge and  appear                                             O 

to intersect at a point behind  the mirror 
(or lens), the point is a virtual object. 

 
 
 
 

 
 
 
 
 
 

IMAGE 

REAL 

If the reflected (refracted) rays intersect,      O                  I 
the point of intersection is the real image. 

An image, which is formed due to the 

actual intersection of light rays (can be 

held on a screen) is called a real image.

 

 
VIRTUAL                                                   O                                I 

If  the  rays  diverge after  reflection 
(refraction) a virtual image is formed. 

 
 
 

Note: In most of the problems in this section, our primary goal is to locate the final image formed by certain optical 

systems for a given object. The optical system may be just a mirror, or a lens or a combination of several reflecting and 

refracting surfaces. In such problems, first of all, we identify the sequence in which the reflection and refraction are 

taking place. All cases of reflections and refractions are governed by laws of reflection and of refraction, respectively. 
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17 DUAL NATURE OF MATTER    
AND RADIATION 

 

Photon Theory of Light 
 

Light has wave character as well as particle character. Depending on the situation, one of the two characters 

dominates. The particles of light are called photons. Some of the important properties of a photon are given below.
 

(a)   A photon always travels at a speed c  3.0 × 108
 

 

m/s in vacuum and it is independent of any form of

reference frame used to observe the photon. 

(b)   Rest mass of a photon is zero 

(c)   Each photon has a definite energy and a definite linear momentum. 
 

E = hf = hc/λ & p = h/λ = E/c 

where h is   Planck’s constant & has a value 6.626 × 10−34 Js. 
 

(d) A photon may collide with a material particle. The total energy and the total momentum remain conserved 

in such a collision. The photon may get absorbed and/or a new photon may be emitted. Thus number 

of photons may not be conserved. 

(e) If the intensity of light of given wavelength is increased there is an increase in the number of photons 

crossing a given area in a given time. The energy of each photon remains the same. 
 

Photoelectric Effect 
 

When light of sufficiently small wavelength is incident on a metal surface, electrons are ejected from the metal. 

This phenomenon is called the photoelectric effect. The electrons ejected from the metal are called photoelectrons. 

There are large number of free electrons in a metal which wander throughout the body of the metal. However 

these electrons are not free to leave the surface of the metal. As they try to come out of the metal, the metal 

attracts them back. A minimum energy, equal to the work function (W0), must be given to an electron so as 

to bring it out of the metal. The electron after receiving the energy, may lose energy to the metal in course of 

collisions with the atoms of the metal. If electron is given an energy E which is greater than W0 and it makes 

the most economical use of it, it will have a maximum kinetic energy. 
 

KEmax = E − W0. 

Thus electrons with K.E. ranging from 0 to KEmax will be produced. 
 

Laws of photoelectric effect
 

(i)    The emission of photoelectrons is instantaneous. 
 

(ii) The number of photoelectrons emitted per second is proportional 

to the intensity of the given incident light. 

(iii)   The maximum velocity with which electrons emerge is dependent 

solely on the frequency and not on the intensity of the incident 

light. 

(iv)   There is always a lower limit of frequency called threshold frequency 

below which no emission takes place, however high the intensity 

of the incident radiation may be. 

 

ν = ν0 
 

electron 

 
E 

V 

vacuum 
 
 

 
C 
 

 
 
 

A
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18          A. NUCLEAR PHYSICS      
 
 

The nucleus is positively charged and it is located at the centre of the atom. Almost the entire mass of 

the atom is concentrated in its nucleus. 
 

Composition of Nucleus 
A nucleus consists mainly of two types of particles, protons and neutrons. Collectively these two particles 

are sometimes referred to as nucleons. 

(i) Atomic Number: It is the number of protons present in the nucleus. It is equal to the number of electrons 

in the atom. 

(ii) Mass Number : Total number of protons and neutrons is the mass number. 

If  the  atomic  number  of  an  atom  is  Z,  and  number  of  neutrons  present  in  the  nucleus  of  the 

atom is N, then its mass number can be given by the expression, 

A = Z + N, where A = mass number. 
 

Mass defect: 

The actual mass of a nucleus is experimentally observed to be smaller than the sum of the masses of free 

nucleons constituting it.   The difference between the experimental mass, m(zX
A), of a nucleus and the sum of 

the masses of free nucleons (Z protons, and A-Z neutrons) is known as the mass defect : 
 

∆m = Zmp + (A-Z) mn − m   (ZXA) 
 

 

Illustration 1:  The element Curium  248 
Cm   has a mean life of 1013  seconds. Its primary decay modes are 

spontaneous  fission  and  α-decay,  the  former  with  a  probability  of  8%  and  the  latter  with  a 

probability of 92%. Each fission releases 200 MeV of energy. The masses involved in decay are 

as follows: 
248

 
244                                                                4

96 Cm = 248.072220 u, 94 Pu = 244.064100 u and 2 He = 4.002603 u. Calculate the power output

from a sample of 1020 Cm atoms. (1u = 931MeV/c2) 
 

 
Solution:          The reaction involved in α decay is  248 

Cm → 
244 

Pu + 
4 
He 

Mass defect = ∆m 

∆m = 248.072220 − 244.064100 − 4.002603= 0.005517 u. 

Therefore, energy released in α - decay will be 

Eα = (0.005517 × 931)MeV = 5.136 MeV 

Similarly Efission   = Ef = 200 MeV (Given) 

 

Disintegration constant = λ = 
   1   

= 10−13 s−1
 

t
mean

Rate of decay at the moment when number of nuclei are 1020 = λN = 10-13   × 1020 

= 107 disintegrations per second. 

Out of these disintegrations, 8 % are in fission and 92 % are in α - decay. 

Therefore, energy released per second 

= (0.08 × 107 × 200 + 0.92 × 107 × 5.136) MeV = 2.072 × 108 MeV 

∴ Power out put  = 2.072 × 108 MeV = 3.32 × 10-5 watt. 
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19          ELECTRONIC DEVICES     
 

 
 

Introduction 

There  is a large number  of  free  electrons  in  a  conductor which wander randomly in the whole of the 

body.  Whereas in an insulator all the electrons are tightly bound to same nucleus or the other.  Free electrons 

experience force due to an electric field E  established inside a conductor and acquire a drift speed.  This result 

in an electric current. The ratio of resulting current density  J  and the electric field  E  is the conductivity σ. 

Larger the conductivity σ, better is the material as a conductor.  The relation between these quantities is J = σE . 

1 
ρ = 

σ 

Further on the basis of the relative values of electrical conductivity (σ) or resistivity (ρ = 1/σ) the solids are 

broadly classified as: 
 

(a) Metals: 

They posses high conductivity or very low resistivity 

σ ~ 102 -   108 sm-1 

ρ ~ 10-2 – 10-8 Ωm 

(b)   Insulators: 

They have low conductivity and high resistivity. 

σ ~ 10-8 sm-1 

ρ ~ 108 Ω m. 

(c) Semiconductors: 

They have conductivity or resistivity intermediate to metals and insulators. 

σ ~ 10-5   - 100 sm-1 

p ~ 105 – 100 Ωm 
 

Here please note that relative values of the resistivity are not the only criteria for distinguishing metals, 

insulators and semiconductors from each other.   Our interest in this chapter is in the study of semiconductors 

which could be 

(a) Elemental semiconductor: Si   and Ge 

(b) Compound semiconductors: examples are 

Inorganic: CdS, GaAs, CdSe InP etc. 

Organic: anthracene, doped pthalocyanines etc. 

Organic Polymers: Polypyrrole, polyaniline, polythiophene etc. 
 

In this chapter, we will restrict ourselves to the study of inorganic semiconductors, particularly elemental 

semiconductors Si and Ge. 
 

There is another classification scheme on the basis of the source and nature of the charge carriers.  Such 

a scheme divides semiconductors as intrinsic and extrinsic semiconductors. 

 
(a)  Intrinsic Semi-Conductors: 

These are pure semi conductor materials (impurity less than 1 part in 1010).  The electrical conduction is by 

means of mobile electrons and holes (hole as positive charge carriers) 
 

(b) Extrinsic  Semi-Conductors:  These  are  obtained  by  adding  or  doping  the  pure  semiconductor  material 

with small amounts of certain specific impurities with valency different from that of the atoms of the parent 

material.  Consequently, the number of mobile electrons / holes gets drastically changed.  So, the electrical 

conductivity in such materials is essentially due to the foreign atoms or in other words extrinsic in nature. 
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A 
 

y 

 

B 

 
y = A. B + A 

 
 

SOLVED PROBLEMS 
 

 

Problem 1.       A Ge specimen is doped with Al.  The concentration of acceptor atoms is ≈ 1021 atoms/m3. 

Given that the intrinsic concentration of electrons in the specimen is 1019 / m3.  The new 

electron concentration is 
(A) 1017 /m3                      (B) 1015 /m3                      (C) 104 /m3                        (D) 102 /m3 

 
Solution:          When Ge specimen is doped with A ,  then concentration of acceptor atoms is also called

 

concentration of holes. Using formula 
 

n
2   

= n n 

ni = concentration of electron hole pair   = 1019 / m3 

ne = concentration of electrons 

nh = concentration of holes =   1021 atoms/m3 

∴ (1019)2 = 1021 × ne 

ne = 1017 /m3 

∴      (A) 

 
Problem 2.       For a transistor, the current amplification factor is 0.8.   The transistor is connected in common 

emitter configuration.  The change in the collector current when the base current changes by 6 

mA is 

(A) 6 mA                       (B) 4.8 mA                    (C) 24 mA                     (D) 8 mA 

 
Solution: Given that, 

β = 0.8 

∆Ib = 6 mA        ∆Ic = β∆Ib 

∴ ∆Ic = 0.8 × 6 mA    = 4.8 mA 

∴      (B). 
 

Problem 3.       The transfer ratio β of a transistor is 50.   The input resistance of the transistor when used in 

common – emitter configuration is 1kΩ.   The peak value of the collector AC current for an AC 

input voltage of 0.01 V peak is 

(A) 100 µA                    (B) 250 µA                    (C) 500 µA                    (D) 800 µA 

 
Solution:          Given that,  VI = 0.01 volt 

RI = 1 kΩ = 103 Ω 

V      0.01 
∴ Ib =       I   = 

I 

 

= 0.01 × 103 Ω = 0.01 mA
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Further, IC   = βIb = 50 × 0.01 mA 

= 0.5 mA =   500 µA 

∴      (C). 

 
Problem 4.       What is the voltage gain in a common emitter amplifier, where input resistance is 3 Ω and load 

resistance 24 Ω ?  Take β = 0.6. 

(A) 8.4                           (B) 4.8                           (C) 2.4                           (D) 1.2 

 
Solution:          Given that,  RL = 24 Ω   and RI = 3Ω 

∴  Resistance gain = R
L  = 

 24  
= 8

R
I           

3

∴  Voltage gain   = current gain   × resistance gain 

= 0.6 × 8 = 4.8 

∴      (B). 

 
Problem 5.       The diode used in the circuit shown in the figure has a constant voltage 

drop  of  0.5  V  at  all  currents  and  a  maximum  power  rating  of  100 

milliwatts.   What should be the value of the resistor R, connected in 

series with the diode, for obtaining maximum current? 

(A) 1.5 Ω                                                 (B) 5 Ω 

(C) 6.67 Ω                                               (D) 200 Ω 

 
Solution:          Current in the circuit I = P/V 

 

 
 
 
 
 

R              0.5V 

 
 

 
I 

 

 
1.5 V

∴      I = 100 × 10−3
 

0.5 

 

= 0.2 amp.
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1 1 0 

1 0 0 

0 1 0 

0 0 1 

 

 

Now, R =   
voltage drop 

= 
  1   

= 5Ω 
0.5            0.2 

∴ (B) 

Problem 6.       The following truth table belongs to which one of the following 

four gate ? (A) OR 

(

B

)

 

N

A

N

D

 

(

C

)

 

X

O

R

 

(

D

)

 

N

O

R 
 

Solution:          Above given truth table belongs to NOR gate 
 

i.e. y =  A + B 

∴      (D) 

 

Problem 7.       The valence band and conduction band of a solid overlap at low temperature, the 
solid may be 

(A) a metal                    (B) a semiconductor     (C) an insulator             (D) none of 
these 

 
Solution:          According to band theory of solids, in the valence band and the conduction band 
overlap in 

conductors. 

∴      (A) 1148 
 

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/09/neet-exam-study-materials-download-tamil-english-medium.html

www.Padasalai.Net

http://bit.ly/2hl8PXI


 Sample NEET Physics Study Materials from SURA'S Main Books 2018    
                                                                                               Click Here :  SURA'S NEET Books 2018 
 

SURA'S Complete NEET Physics Study Materials 2018 : Click Here -   http://bit.ly/2hl8PXI                                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/09/neet-exam-study-materials-download-tamil-english-medium.html

www.Padasalai.Net

http://bit.ly/2hl8PXI



