
NDA & CDS 1 2025 LIVE CLASS - PHYSICS - CLASS 27



NDA & CDS 1 2025 LIVE CLASS - PHYSICS - CLASS 27

MISCELLANEOUS TOPICS - II
( NUCLEUS  & RADIOACTIVITY)  
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WHAT WILL WE STUDY ?

• Nucleus

• Mass-Energy Equivalence

• Binding Energy

• Nuclear Fission and Fusion

• Nuclear Reactor

• Radioactivity
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NUCLEUS
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NUCLEUS
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NUCLEUS
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EINSTEIN’S MASS-ENERGY EQUIVALENCE
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MASS DEFECT

It is found that mass of the nucleus is less than the total mass of protons and 

neutrons, this mass difference is called mass defect.
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NUCLEAR BINDING ENERGY

The minimum energy required to separate the nucleons up to an infinite 

distance from the nucleus, is called nuclear binding energy. 
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NUCLEAR BINDING ENERGY
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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.

• There is a loss of mass, and this appears in the form of energy. This energy is  
released during nuclear reaction.

• Two distinct ways of obtaining energy from nucleus are as 

        (i) Nuclear fission                                      (ii) Nuclear fusion
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• 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
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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. 
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NUCLEAR FUSION

•  Fusion reaction is also called thermonuclear reaction and energy released is called  

    thermonuclear energy. 

• The fusion of nuclei is an uncontrolled process. Till now there is no method 

available for controlling the release of fusion energy. Therefore, fusion cannot be 

used for the service of mankind.
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NUCLEAR REACTOR
It is a device that can initiate a self-sustaining controlled chain reaction of a fissionable 

material. They are used at nuclear power plants for generating electricity and in 

propulsion of ships. It is based upon controlled nuclear chain reaction.
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RADIOACTIVITY

• The spontaneous emission of some types of invisible rays from some substances is called 

radioactivity and these substances are called radioactive substances.

• It is a nuclear phenomenon in which an unstable nucleus undergoes a decay.

                                    Three types of radioactive decay occur in nature : 
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Answer: (A)
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Answer: (A)
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Answer: (C)
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Answer: (C)
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Answer: (A)
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Answer: (B)
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Answer: (C)
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Answer: (D)
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Answer: (A)
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