




WHAT WILL WE STUDY ?

• Heat Transfer 

• Specific and Latent Heat

• Calorimetry

• Nuclear Energy

• Rotational Motion

• Simple Harmonic Motion



HEAT TRANSFER

• Heat transfer is the movement of heat due to a temperature difference 

between a system and its surroundings. The energy transfer is always from 

higher temperature to lower temperature. 

• The units of heat transfer are the joule (J), calorie (cal), and kilocalorie 

(kcal). 

• The unit for the rate of heat transfer is the kilowatt (KW).



TYPES OF HEAT TRANSFER

• Conduction requires contact.

• Convection requires fluid flow.

• Radiation does not require any medium.



THERMOS FLASK



SPECIFIC HEAT

• The amount of heat required to raise the temperature of unit mass of the 

substance through 1°C is called its specific heat. It is denoted by c or s. Its SI unit 

is ‘joule/kilogram-°C’ (J/kg-°C) or Jkg-1K -1



LATENT HEAT

• The heat energy absorbed or released at constant temperature per unit mass for 

change of state is called latent heat. 

• Heat energy absorbed or released during change of state is given by 

Q = mL

where, m = mass of the substance and L = latent heat. 

• Its unit is cal/g or J/kg 



CALORIMETRY

• Branch of heat transfer that deals with the measurement of heat. The heat is 

usually measured in calories or kilo calories.

• Principle of Calorimetry : When a hot body is mixed with a cold body, then heat 

lost by hot body is equal to the heat gained by cold body. 

Heat lost = Heat gain , following the law of conservation of heat energy. 



TEMPERATURE OF MIXING



NUCLEAR ENERGY

• The process by which the identity of a nucleus is changed when it is bombarded 

by an energetic particle is called nuclear reaction.

• The energy released during nuclear reaction is nuclear energy. 

• Two distinct ways of obtaining energy from nucleus are as 

(i) Nuclear fission                                      (ii) Nuclear fusion



MASS – ENERGY RELATION





• If the particle starting the nuclear fission reaction is produced as a product and 

further take part in the nuclear fission reaction, then a chain of fission reaction 

gets started.

• Nuclear chain reaction are of two types 

(i) Controlled chain reaction  ( Nuclear Reactor )   

(ii) Uncontrolled chain reaction  ( Atom Bomb )

• A nuclear chain reaction releases several million times more energy per 

reaction than any chemical reaction. 

CHAIN REACTIONS



NUCLEAR FUSION

•  Hydrogen bomb is based on nuclear fusion.

•  The source of sun’s energy is the nuclear fusion taking place in  

    the interior of sun. 



Centre of Mass

• Centre of mass of a system is the point that behaves as whole mass of the 

system is concentrated on it and all external forces are acting on it.

• It is a hypothetical point where the entire mass of an object may be assumed   

to be concentrated to visualise its motion. The center of mass is the particle 

equivalent of a given object for application of Newton's laws of motion.

                    

                              



Centre of Mass

• The position of centre of mass depends upon the shape, size and distribution of 

the mass of the body. 

• The centre of mass of an object need not to lie with in the object. 

• In symmetrical bodies having homogeneous distribution of mass the centre of 

mass coincides with the geometrical centre of the body. 

• The position of centre of mass of an object changes in translatory motion but 

remains unchanged in rotatory motion.                    

                              



Translational and Rotational Motion
• A rigid body performs a pure translational motion, if each particle of the body 

undergoes the same displacement in the same direction in a given interval of 

time.

• A rigid body performs a pure rotational motion, if each particle of the body 

moves in a circle, and the centre of all the circles lie on a straight line called the 

axis of rotation.



TERMS ASSOCIATED WITH ROTATIONAL MOTION

• Angular Velocity (ω) :                      The unit is rad/s.

• Angular Acceleration :                     The unit is rad/s2



MOMENT OF INERTIA

• The tendency to resist rotational motion.

• The moment of inertia of a body about a given axis is equal to the sum of the 

products of the masses of its constituent particles and the square of their 

respective distances from the axis of rotation.

•                                                                                        

                                                                                        I = MR2      

• Its unit is kgm2 .



PARALLEL AXES THEOREM

• The moment of inertia of any object about any arbitrary axis is equal to the sum 

of moment of inertia about a parallel axis passing through the centre of mass 

and the product of mass of the body and the square of the perpendicular 

distance between the two axes.



Moment of Inertia of Some Homogeneous Rigid Bodies



DYNAMICS OF ROTATIONAL MOTION ABOUT A FIXED AXIS



TORQUE

• The tendency of a force to rotate the body.



CONSERVATION OF ANGULAR MOMENTUM

• If the external torque acting on a system is zero, then its angular momentum 

remains conserved.



Rolling Motion
• When a body is set in rolling motion, every particle of body has two 

velocities - one due to its Rotational motion and the other due to its 

Translational motion, and the resulting effect is the vector sum of both 

velocities at all particles. 

     



• The force is directly proportional and opposite to the displacement and is 

always directed towards the mean position. 

SIMPLE HARMONIC MOTION
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For which of the following does the centre of mass lie outside the body ?

(a) A pencil

(b)  A shotput

(c) A dice

(d) A bangle 
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When A Torque Acting On A System Is Zero, Then Which Of The Following Should Not 

Change?

(a) Linear velocity

(b) Angular momentum

(c) Angular displacement

(d) Force acting on the body 
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Two rings have their moments of inertia in the ratio 2 : 1 and their diameters are in 

the ratio 2 : 1. The ratio of their masses will be

(a) 2 : 1

(b) 1 : 2

(c) 1 : 4

(d) 1 : 1
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Angular acceleration is produced in a body when a ……………… acts on it.

A. Moment of Inertia

B. Velocity

C. Torque 

D. None of the Above
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Which of the following statements is correct ?

The rotational energy of a body with a given angular speed depends on its

(a) mass only

(b) material only

(c) size only

(d) mass as well as the distribution of its mass about the axis of rotation. 
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The combination of rotational motion and the translational motion of a rigid body is 

known as _________________.

A. Frictional motion

B.    Axis motion

C. Angular motion

D.    Rolling motion
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Moment of inertia, of a spinning body about an axis, doesn’t depend on which of the 

following factors?

a) Distribution of mass around axis

b) Orientation of axis

c) Mass

d) Angular velocity
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7. The most important safety method used for protecting home appliances from 

short circuiting or overloading is

(a) Earthing

(b) use of fuse

(c) use of stabilizers

(d) use of electric meter
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9. To convert an AC generator into DC generator

(a) split-ring type commutator must be used

(b) slip rings and brushes must be used

(c) a stronger magnetic field has to be used

(d) a rectangular wire loop has to be used   
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29. A mass  of 10 kg is at a point A on table. It is moved to a point B horizontally , 

what is the work done on the object by the Gravitational force ?

A. 0 J

B. 10 J

C. 100 J

D. 1000 J   
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