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Nuclear Physics
Zm{^H$s¶ ^m¡{VH$s

Paper - PH-11
Time : 3 Hours ] [ Max. Marks :- 50

Note: The question paper is divided into three sections A, B and 
C. Write answers as per the given instructions.

{ZX}e : ¶h àíZnÌ "A', "~' VWm "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{O¶o&

 Section - A 10 × 1 = 10
(Very Short Answer Type Questions) (Compulsory)

Note: Answer all questions. As per the nature of the question 
delimit your answers in one word, one sentence or 
maximum upto 30 words. Each question carries 1 mark.

 IÊS> - "A'
(A{V bKw CÎma dmbo àíZ) (A{Zdm¶©)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1) (i) How does volume of the nucleus V depend on its mass 

number A ?

  Zm{^H$ H$m Am¶VZ Zm{^H$ H$s Ðì¶‘mZ g§»¶m na {H$g àH$ma {Z^©a 
H$aVm h¡?

	 (ii)	 Define	binding	energy	of	a	nucleus	?

  {H$gr Zm{^H$ H$s ~ÝYZ D$Om© H$mo n[a^m{fV H$s{OE&

 (iii) α-particle ( )4
2 He  is a Boson. Is this statement true ? 

Answer ‘Yes’ or ‘No’.

  α-H$U ( )4
2 He  EH$ ~mogmoZ h¡& ³¶m ¶h H$WZ "gË¶' h¡ ? AWdm 

Zht& CÎma "hm±' ¶m "Zm' ‘| X|&

 (iv) Nuclear forces originate because of an exchange of a 

particle between two nucleons. The particle is

  (a) ∧ - meson (b) µ-meson (c) phton (d) electron

  Zm{^H$s¶ ~bm| H$m CXJ‘² Xmo Ý¶yp³bAZm| Ho$ ‘Ü¶ EH$ H$U Ho$ 
AmXmZ-àXmZ Ho$ H$maU hmoVm h¡& Cg H$U H$m Zm‘ h¡&

  (a) ∧ - ‘oOmoZ (b) µ-‘oOm±Z (c) ’$moQ>mªZ (d) Bbo³Q´>m±Z

 (v) Compare the ratio A

Te

V
V

 
 
 

l  of volumes of nuclei 
27

13Al  

and 
125

52Te  

  
27

13Al  VWm 125
52Te  Ho$ Zm{^H$m| Ho$ Am¶VZm| H$s {Zîn{Îm A

Te

V
V

 
 
 

l  

kmV H$a|&

 (vi) Write nuclear fusion reaction involving nuclei 2
1 d  and 3

1 t  , 

where d represents deutron and t represent tritium.

  Zm{^H$s¶ g§b¶Z g§{H«$¶m H$m g‘rH$aU {bI| ¶{X g§b¶Z ‘| ^mJ 
boZo dmbo Zm{^H$ S²>o¶y{Q>[aA‘ 2

1 d  VWm 3
1 t  {Q´>{Q>¶‘ hm|&
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 (vii) A certain radioactive substance has a disintegration 
constant of λ = 1.44  ×  10 – 3  h – 1. In what time will 75 per 
cent of initial number of atoms disintegrate ?

  EH$ ao{S>AmoEp³Q>d nXmW© H$m {dKQ>Z JwUm§H$ λ = 1.44  ×  10 – 3  h – 1 h¡& 
{H$VZo g‘¶ níMmV Bg nXmW© Ho$ 75% na‘mUw {dK{Q>V hmo Om¶|Jo&

 (viii) Find the change in energy which corresponds to a change 
in mass of one atomic unit (1 amu)

  EH$ a.m.u. Ðì¶‘mZ Ho$ n[adV©Z Ho$ {b¶o Vwë¶ D$Om© H$s JUZm H$a|&

 (ix) Rest energy of electron is about 0.51 Mev. Is it True or 
False ?

  Bbo³Q´>m±Z H$s {dam‘ D$Om© bJ^J 0.51 Mev h¡& ¶h H$WZ ghr h¡ 
¶m Zht?

 (x) A positron and an electron combine to form two photons. 
Find the energy of each photon if the kinetic energy of 
the electron and position was negligibly small before their 
collision.

  EH$ nmo{OQ´>m°Z VWm EH$ Bbo³Q´>m°Z {‘bH$a Xmo ’$m±Q>moZ CËg{O©V H$aVo 
h¢& CËg{O©V àË¶oH$ ’$moQ>moZ H$s D$Om© H$s JUZm H$a| ¶{X Bbo³Q´>m°Z 
VWm nmo{OQ´>m±Z H$s nma§{^H$ J{VO D$Om© ZJÊ¶ Wr&

 Section - B 4 × 5 = 20
(Short Answer Type Questions)

Note: Attempt any four questions. Each question carries 
5-marks. Answers should not exceed 200 words.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&
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2) Draw Nuclear binding energy curve as a function of mass 
number A. What are its salient features.

 Zm{^H$s¶ ~ÝYZ D$Om© dH«$ Zm{^H$s¶ Ðì¶‘mZ g§»¶m A Ho$ ’$bZ Ho$ ê$n 
‘| It{M¶o& BgHo$ ‘w»¶ JwUm| H$s {ddoMZm H$s{OE&

3) Derive an expression for nuclear magnetic dipole moment. 
What is nuclear magneton ?

 Zm{^H$ Ho$ Mwå~H$s¶ {ÒY«wd AmKyU© H$m ì¶§OH$ àmßV H$a|& Ý¶yp³bAa 
‘¡JZoQ>m°Z ³¶m hmoVm h¡?

4)	 Define	 parity	 of	 a	 state.	 Show	 that	 the	 parity	 of	 a	 nucleus	
having orbital angular momentum l is (–1)l.

 g‘Vm H$mo n[a^m{fV H$a|& ¶{X EH$ Zm{^H$ {OgH$m H$jr¶ H$m|Ur¶ g§doJ 
³dmÝQ>‘ g§»¶m l h¡, Vmo {gÕ H$a| {H$ Cg Zm{^H$ H$s g‘Vm (–1)l hmoJr&

5) What are the distinguishing features of nuclear forces ? How 
do these forces compare with electromagnetic, weak, and 
gravitational interactions ?

 Zm{^H$s¶ ~bm| Ho$ ‘w»¶ JwUm| H$s ì¶m»¶m H$a|& Zm{^H$s¶ ~bm| H$s, Jwédr¶ 
~b, {dÚwV Mwå~H$s¶ ~b, VWm Xþ~©b ~bm| Ho$ gmW VwbZm H$a|&

6)	 Describe	liquid	drop	model	of	a	nucleus.	Explain	fission	with	its	
help.

 Zm{^H$ Ho$ Ðd ~±yX ‘m°S>b H$m dU©Z H$a|& BgHo$ AmYma na Zm{^H$s¶ 
{dKQ>Z H$s ì¶m»¶m H$a|&

7) What is the Law of radio-active disintegration ? What is half-life 
of a radioactive substance. What is the relationship between 
mean life and half life ? What is carbon datings ?

 ao{S>AmoEp³Q>d {dKQ>Z {Z¶‘ ³¶m h¡? {H$gr ao{S>AmoEp³Q>d nXmW© H$s AÕ© 
Am¶w ³¶m h¡& ao{S>AmoEp³Q>d Zm{^H$ H$s ‘mÜ¶ Am¶w VWm AÕ© Am¶w ‘| ³¶m 
g§~§Y h¡? H$m~©Z S>oqQ>J go Amn ³¶m g‘PVo h¢?
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8) Explain the principle and working of an ionisation chamber.

 Am¶ZZ àH$moîR> Ho$ {gÕmÝV Ed§ H$m¶©àUmbr H$s ì¶m»¶m H$a|&

9) Explain the working principle of a cyclotron. What are its 

limitations ?

 gmB³bmoQ´>mZ Ho$ H$m¶©H$mar {gÕmÝV H$mo g‘PmBE& BgH$s ³¶m H${‘¶m± h¢ ?

 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
10 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýhr§ Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) Describe the principle of linear accelerator. Show that the 

lengths of accelerating tubes vary as n , where n is integer. 

How much is the energy of the emerging ion beam ? What are 

the limitations linear accelerator ?

 ao{IH$ Ëd[aÌ Ho$ {gÕmÝV H$s ì¶m»¶m H$a|& {gÕ H$amo {H$ ao{IH$ Ëd[aÌ 
‘| Z{bH$mAm| H$s bå~mB© n  Ho$ g‘‘wnmVr hmoVr h¡, Ohm n nyUm©H$ h¡& 
ao{IH$ Ëd[aÌ H$s gr‘mE± ³¶m h¢? {ZH$bZodmbr Am¶Z {H$aU H$s D$Om© 
{H$VZr hmoJr?
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11) What are quarks ? How many types of quarks are needed to 

explain the structure of mesons and baryons ?  Write the quark 

names and their charges. Describe the quark composition of 

mesons (∧ +, ∧ -) and baryons (neutron and proton)

 ³dmH©$ H$U ³¶m h¢? ³dmH©$ {H$VZo àH$ma Ho$ hmoVo h¢, VWm BZH$s ghm¶Vm 
go ‘ogm±Z VWm ~o[aAm±Z H$s AmÝV[aH$ g§aMZm {H$g Vah go g‘Pr Om 
gH$Vr h¡& g^r ³dmH$m] Ho$ Zm‘ VWm Amdoe {bI|& ∧ +, ∧ - ‘oogm°Z VWm 
Ý¶yQ´>m±Z, àmQ>moZ ~oaAm±Z H$s g§aMZm ³dmH©$ H$Um| H$s ghm¶Vm go g‘PmBE

12) Derive an expression of electric quadrupole moment of nucleus. 

Give	the	physical	significance	of	quadrupole	moment.

 Zm{^H$ H$m d¡ÚwV MVwY«wd AmKyU© H$m ì¶§OH$ àmßV H$a|& MVwY«wd AmKyU© Ho$ 
^m¡{VH$ ‘hËd H$s {ddoMZm H$a|&

13) Describe (any two) the following :

 (i) Nuclear chain reaction

 (ii) Nuclear fusion

 (iii) Nuclear shell model

 {ZåZ ‘| go {H$Ýht Xmo H$m dU©Z H$a|&
 (i) Zm{^H$s¶ l¥§Ibm A{^{H«$¶m
 (ii) Zm{^H$s¶ g§b¶Z
 (iii) Zm{^H$s¶ H$moe ‘m±S>b


