38t Session: Modern Physics Il
Nuclear Fusion & Exponential RA Decay

Sunday Test
Recap: Nuclear Fission (nuclear fuel, chain reaction, critical size)
Nuclear fission
* Nuclear reactor & breeder reactors
* Fast breeder reaction
Nuclear fusion
Exponential Radioactive Decay
— Units of radioactivity
— Rutherford-Soddy theory of Radioactivity
— Half life, mean life
— RA equilibrium, rate of accumulation, simultaneous decay



OV et Fpp, Fpn and Fnn donete the nuclear
force between proton-proton, proton-
nuetron and nuetron-nuetron pair
respectively. When separation is 1 fm :-

(1) Fpp < Fpn = Fnn (2) Fpp > Fpn = Fnn

(3) Fpp = Fpn = Fnn (4) Fpp < Fpn < Fnn



WM A nuclear fission Is given below
A240 _, B100 + C140 + Q(energy)
Let binding energy per nucleon of
nucleus A, Band Cis 7.6 MeV, 8.1
MeV and 8.1 MeV respectively. Value
of Q is :- (Approximately)

(1) 20 MeV (2) 220 MeV

(3) 120 MeV (4) 240 MeV
=[(8 11140 4 ginlso )— :¢)x 2o JMV



oME)RFor nuclear reaction :




oW or the given reaction, the particle X is :-
6011_’5811+B++X
(1) Neutron (2) Anti neutrino

X%] Neutrino (4) Proton



MMM, and Mp represet the mass of neutron
and proton respectively. An element
having nuclear mass M has N neutron
and Z-protons, then the correct relation

il be -

(1) M<{N.Mn+Z.Mp} (2) M>{N.Mn+Z.Mp}

(3) M={N.Mn+Z.My} (4) M=N{Mn + My}




BN The volume occupied by an atom is

greater than the volume of the nucleus

by a factor of about :-

(1) 10°

(2) 105




"IN The mass of proton is 1.0073 u and that
of neutron is 1.0087 u ( u = atomic
mass unit ). The binding energy of JHe
IS -

(1) 0.0305J (2) 0.0305 erg

(3) 28.4 MeV (4) 0.061 u

(Given :- mass of helium nucleus
~4.0015 u)
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o M:IBIN the following reaction X is :-
20Ca*? + X — 21Sc*3 + 1H

(1) Electron (2) Positron

(3) Alpha particle (4) Proton



BE)R\\hich one of the following is a possible

nuclear reaction :-
(1) B + 3He — PN + 1H
(2) TINa + 1H — 12(21Ne +5He

A 239 239 —
(3)93’Np — 94 Pu+p-+v

(4) IN+IH > EC+p+v

PB
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BTN, the reaction TH + 3H — 5He + on.
If the binding energies of %H, 3H and

4 : .
oHe are respectively a, b and ¢ (in
MeV), then the energy (in MeV)

released in this reaction is,

()a+b+c (2)c+a->b
(3)c—a->b 4)a+b+c

Q= B0, = Phay By,
= C—(a+b)
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Nuclear Reactor
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Nuclear Reactor
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Fast Breeder Reactor
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Nuclear fusion
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Radioactive Statistical Decay Law |
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— Nuclear phenomena
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