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Nuclear physics
9

®* Nuclear physics 1s the field of physics that studies

atomic nucle1 and their constituents and interactions,
in addition to the study of other forms of nuclear

matter.
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The reaction that involves the change in the identity or characteristics

of an atomic nucleus, induced by bombarding it with an energetic
particle is known as a nuclear reaction. The bombarding particle may
either be an alpha particle, a gamma-ray photon, a neutron, a proton,
or a heavy ion. In any case, the bombarding particle must have
enough energy to approach the positively charged nucleus to within
range of the strong nuclear force.
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®* The process in nuclear physics in which the nucleus of

an atom splits into two daughter nuclei.
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When Uranium-235 atom 1s bombarded with a neutron, it

splits into two lighter nucle1 Bartum and Krypton.




® Nuclear fusion 1s when two or more atomic nuclei fuse to

form a single heavier nucleus. In the reaction, the matter 1s

What is not conserved because some of the mass of the fusing

Nuclear nuclei 1s converted to energy.
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When deuterium and tritium fuse together, their components

are recombined to form a helium atom and a fast neutron.




® Every star in the universe, including the sun, 1s alive due to

nuclear fusion. It 1s through this process that they produce

an enormous amount of heat and energy. The pressure at the

Nuclear

core of any star 1s tremendously high, and that is where the

nuclear fusion reaction occurs.
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Nuclear fusion

Parameter Nuclear fission
TR (i A\ e
Fission 1s defined as the Fusion 1s defined as the
Definition |splitting of a nucleus into ‘gmbining of two lighter
' two daughter nuclei nuclei into a heavier one
T
-
Generation of | The amount of energy l;he amount of energy
_energy produced is huge i produced is relatively huge
@15 the prlmary fuel (éydrogen is@are the
Eel at 1s used in the he power primary fuel that 1s used in

plants
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the power plants




Q.1 The nucleus of the atom 1s positive :
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® The nucleus of an atom is positively charged. The nucleus contains
protons, which have a positive charge, as well as neutrons, which
have no charge. The positive charge of the protons in the nucleus 1s
balanced by the negatively charged electrons that orbit around the
nucleus in specific energy levels or shells. The overall charge of an
atom 1s neutral because the number of protons in the nucleus 1s equal

to the number of electrons surrounding it.



Q.2 The hydrogen bomb and the uranium bomb are based, respectively on —
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®* The hydrogen bomb and the uranium bomb are both based on

nuclear reactions, but they differ in the specific type of

nuclear reaction involved.
* The hydrogen bomb is based on nuclear fusion.

® The uranium bomb i1s based on nuclear fission.



Match List - I with List — II and Choose the correct answer from the options

/%wen below List- I

(Components of Reactor) (Function)

/(= \ - Reaction rate can be controlled by it
[ 7amy )
( Cul > -' (II) Slows down the fast 1 movm neutrons

- Corltgl rod (AT A III) Used for fission reaction
- Coolent = v id < Nold, Transfers heat from core to turbine

L. (A) - (ID), (B) - V), (C) - (), (D) - (1)
2. (A)- (D), (B) - I), (C) - (IV), (D) - ()
27 (A) - (1D, (B) - (1), (C) - (D), (D) - (IV)
4. (A) - (D, (B) - II), (C) - (IV), (D) - ()
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® Uranium: It 1s used for fission reactions.
®* Moderator: It Slows down the fast-moving neutrons
® Control rod: The reaction rate can be controlled by it.

® (Coolant: It transfers heat from the core to turbine



Q.4 If a U-238 nucleus splits into two 1dentical parts, the two nucle1 so produced

will be-
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Since the U -238 is an unstable atomic nucleus. The nucleus
having an even number of protons and neutrons then that

nucleus will be stable.

After splitting into two identical parts 1t produced two stable
nucle1r because both have an even number of protons and

neutrons.



Q.5 Name the largest nuclear power station of India by capacity?
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/a) Tarapur
A) Kakrapar

c) Kaiga
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India's Important Nuclear Power Projects

Reactor

State

A
o Tarapur

/Maharashtra

Kudankulam (with the help of

_~ Russia)

/ Tamilnadu

Kalpakkam

___~Tamilnadu

Kaiga

/ Karnataka

Kakrapar

J Gujarat

Jaitap ith the help of F
aitapur (wi e epow)

_—~Mabharashtra

Rawatbhata (with the help of
- -

Canada)

\Aaj asthan




Q.6 An alpha particle 1s same as
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a) @

b) a hydrogen nucleus

c) aproton \/

d) a positron \/




Three forms of Radioactive Emissions

Characteristics Alpha Particles Beta Particles
Symbols _~a, 4He2 - BOer | v

. : Electromagnetic
|dentity ( Helium Nucleus Electron __g\
radiation

Charge .+ | a4 | None
4 | 0 | 0
Penetrating power Minimal(will nqt Short(will _penetrz.ate skin
penetrate the skin) & some tissue slightly) tissue deeply)
* Teh 3TCHT T H &l TIEH TR Al =M BId & SR o Heht o¢ Bl o
* Teh HFATHI-HUT BHAIH TTHTY o FT1%eh o FHTH BIAT &

®* An alpha particle consist of two proton and two neutrons and

they are tightly bound.

* An alpha-particle 1s 1dentical to the nucleus of a helium atom.



Q.7 Radio carbon dating technique 1s used to estimate the age of-
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(a) rocks

(b) soil //
ossils /

(d) buildings
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Radiocarbon dating;:

* It also called carbon-14 method was developed by
the American physicist Willard F. Libby in about
1946 and has proved to be a versatile technique of
dating fossils and archaeological specimens from
500 to 50,000 years old.

®* The method 1s widely used by Pleistocene
geologists, anthropologists, archaeologists, and

investigators in related fields.

® Radiocarbon dating or Carbon-14 dating method.



Q.8 Nuclei1 having the same number of neutrons but a different mass number are called-
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/a) Isotopes

b) Isobars

—"d) Isotherms
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Isotopes
pra

Isobars _—

Isotones

Isotherms

N4

The atoms of an

celement hgving

'\//ﬁ

the same atomic

number but

a different mass

number are

called 1sotopes. All
1sotopes have

the same chemical

properties.

The nuclei which /
have the same mass
number (A) but a
different atomic//

number (Z) are

called isobars.
Isobars

occupy different
positions in the
periodic table so all
1sobars

have different

chemical properties.

v

The nucle1 having

an equal number of

/
neutrons are

called isotongs. For
them both

the atomic number
(Z) and mass
number

(A) are different, but
the value of (A — Z)

1s the same.

Isotherms are lines

on a weather map

that connects points

of equal

temperature.




Q.9 Charge on Ql-particle 1s how many times the charge on proton:
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/) 4 times
/b 2 times

c) 3 times

/ d) equal




Three forms of Radioactive Emissions

Characteristics

Alpha Particles

Beta Particles

Gamma rays

Symbols

qa, 4He2

pd

B, %,
—

Y

Identity

v
v

Helium Nucleus

-

Electron

Electromagnetic

A
radiation

Charge

Mass number

o)

[

— .
None)
Yo

Penetrating

power

Minimal(will
not penetrate the
skin)

Short(will
penetrate skin &
some tissue

slightly)

Deep(will
penetrate the

tissue deeply)




Q.10 Absorption of Solar radiations at earth’s surface occur due to presence of
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/ a) Ozone

/ b) Water vapours

/ c) Carbon dioxide

/ d) All of the above
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The major greenhouse gases are:

®* Water vapour - causes about 36% - 70% of the greenhouse
effect

®* Carbon dioxide (CO2) which causes 9 - 26%
* Methane (CH4) causes 4 - 9% and ozone (O3)



Q.11 Which of the following is based on the principle of nuclear fusion?
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a) Atomic bomb

b) Hydrogen bomb

c) Both Atomic and Hydrogen
bomb

d) No option is correct.
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Nuclear fusion 1s a reaction 1n which two or more atomic nuclei come closer

enough to form one or more different atomic nuclie and sub atomic
particles( neutrons or protons).

Hydrogen bomb 1s an immensely powerful bomb whose destructive power
comes from the rapid release of energy during the nuclear fusion of 1sotopes

of hydrogen (deuterium and tritium), using an atom bomb as a trigger.



Q.12 Which electromagnetic waves are mainly used as a treatment for cancer?
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S a) Alpha-rays
b) B- rays

c) X-rays

d) Gamma rays




o T foRTOTT AT YT SHET HIfSTRIST sl A 3T fafehcdr U= ﬁ?%%?ﬁ‘mﬁ

S o TLATSS] 3l oh [TT TohT SITCT 21 e TTHT foRTur she hifRTeR1SAT shi A

o fTT bl ASTeld 2l & gafeTy TRIT o 3HaT SHex hifrenratl sl a1 o fo

N

3= Tk ATl AT ToROTT ST SUANT foRaT ST €1 <t B8 geiedl shi STl

oTT

UL T SN ThAT STTAT 2| THieh fedadell H STHI-1hLuIl shT SUINT fohT SITd

2| [B-ToRTuT AT SUANT SHITST ST Tohell & shi HIETS ST TN St o foTQ Torerl

EPEURRCDIESIGIES

®* Gamma rays are used to kill cancer cells and to sterilize medical equipment

and 1n radioactive tracers. As the gamma rays are strong enough to kill

cancer cells high-powered gamma rays are used to kill cancer cells inside

the body. X-rays are used for the checking of broken bones. Alpha-rays i1s

used in smoke detectors. B-ray is used in quality control to test the thickness

of an i1tem, such as paper.



Q.13 Half-life of a radioactive element 1s 30 days, then the remaining amount after 90

days:
Teh {TSATHT qed a1 AT Sftad 30 T B, <7 39 91 90 fo 97Te:

a) 1/3
b) 1/4
c) 1/8

d) 1/16
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® The half-life of a radioactive element (T, ,): The time
interval in which the mass of a radioactive substance or

the number of atoms reduced to half of its initial value.



