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PH-11 
Nuclear Physics/ 

UkkHkdh; HkkSfrdh 

Bachelor of Science (BSC-12/16) 

Third Year, Examination 2021 (Winter) 
 

Time: 2 Hours             Max. Marks: 40 
 

Note : This paper is of Forty (40) marks divided into two 

(02) Sections A and B. Attempt the questions 

contained in these sections according to the detailed 

instructions given therein. 
 

uksV % ;g ç'ui= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ [k.Mksa] 

d rFkk [k esa foHkkftr gSA izR;sd [k.M esa fn, x, 

foLrr̀ funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA 
 
 

Section – A /[k.M&d 
 

(Long Answer – type questions) /¼nh?kZ mRrjksa okys ç'u½ 
 

Note:  Section 'A' contains Five (05) long-answer-type 

questions of Ten (10) marks each. Learners are 

required to answer any two (02) questions only. 

      [2 x 10 = 20] 

P.T.O. 
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uksV %  [k.M ^d* esa ik¡p ¼05½ nh?kZ mRrjksa okys ç'u fn;s x;s gSa] 

çR;sd ç'u ds fy, nl ¼10½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa 

dks buesa ls dsoy nks ¼02½ ç'uksa ds mRrj nsus gSaA 
 

Q.1. What is nuclear reaction? Explain direct and 

compound nucleus hypothesis with suitable examples. 

ukfHkdha; vfHkfØ;k D;k gS\ Oofjr ,ao fefJr ukfHkdh; 

ifjdYiukvksa dks mnkgj.k lfgr le>kb,A 
 

  

Q.2. Discuss the classification of elementary particles. 

What are the conservative laws governing elementary 

particles? 

 izkjfEHkd d.kksa ds oxhZdj.k dh O;k[;k dhft,A izjfEHkd 

d.kksa ij ykxw gksus okys laj{k.k fu;e D;k gS\ 
 

 

Q.3. What is nuclear force? How does the study of two 

nuclear system (deuteron) help to estimate the range 

and the magnitude of nuclear force?  

ukfHkdh; cy D;k gSa\ nks U;wDyh;ksu ra= ¼M~;wVªksu½ ds 

v/;;u ls ukfHkdh; cy dh lhek ,ao ifjek.k dks dSls 

tkuk tk ldrk gS\ O;k[;k dhft,A 
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Q.4. Describe radioactivity and radioactive decay 

kinematics. On the basis of decay kinematics establish 

the relation between decay constant and average life, 

define half-life of radioactive substance. 

jsfM;ks?kfeZrk ,oa jsfM;ks?kfeZrk {k; xfrdh dh O;k[;k 
dhft,A mlds vk/kkj ij {k; fu;rkad ,ao vkSlr vk;q esa 
laca/k LFkkfir djrs gq, v/;Zvk;q Hkh crkb,A 
 

Q.5. Illustrate the principle and working of G.M.Counter. 

With the principle of gas ionization detector. 

xSl vk;fur lalwpu ds fl)kUr dks ifjHkkf"kr djrs gq, 

th0,e0dkÅaVj ds fl)kUr ,ao dk;Z iz.kkyh dh O;k[;k 

dhft,A 

Section – B / [k.M& [k 
 

(Short-answer-type questions) / y?kq mRrjksa okys ç'u 
 
Note:  Section 'B' contains Eight (08) short-answer-type 

questions of Five (05) marks each. Learners are 

required to answer any Four (04) questions only. 

[4 x 5 = 20] 

uksV %  [k.M ^[k* esa vkB ¼08½ y?kq mRrjksa okys ç'u fn;s x;s gSa] 

çR;sd ç'u ds fy, ik¡p ¼05½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa 

dks buesa ls dsoy pkj ¼04½ ç'uksa ds mRrj nsus gSaA 

 

P.T.O. 
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Q.1. What are the nuclear reactions? How are these 

different from chemical reactions? 

 ukfHkdh; vfHkfØ;k¡¡, D;k gS\ ;s jlk;fud vfHkfØ;kvksa ls 

dSls vyx gS\ 

 

Q.2.  What is Q-value of a nuclear reaction and how can be 

determined? 

 ukfHkdh; vfHkfØ;k dk Q eku D;k gS\ rFkk mls dSls 

Kkr fd;k tkrk gS\ 

 

Q.3. Discuss the conservation laws which govern nuclear 

reactions. 

ukfHkdh; vfHkfØ;k esa ykxw gksus okys laj{k.k fu;eksa dh 

foospuk dhft,A 

 

Q.4. Calculate the binding energy per nucleon in 26Fe56 

nucleus. Given mp = 1.00759 ս, mn = 1.00898 u, 

 me = 0.00055 u and atomic mass of 26Fe56 = 55.9572 u. 

 26Fe56  dh cU/ku ÅtkZ izfr U;wfDyvkWu dh x.kuk dhft,A 

fn;k gS mp = 1.00759 ս, mn = 1.00898 u, 

 me = 0.00055 u ,ao 26Fe56 dk ijek.kq Hkkj = 55.9572 u. 

gSA 
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Q.5.  Discuss the Semi-empirical mass formula and its 

various terms. 

 lseh bfEifjdy nzO;eku lw= rFkk buds fofHkUu inksa dh 

O;k[;k dhft,A 

 

Q.6.  Find the threshold energy for reaction: 

 7N
14 + 0n

1 → 5B
11 + 2He4 + Q 

 Given masses of 7N
14 = 14.003074 u, 0n

1 = 1.008665u,  

5B
11 = 11.009305 u and  2He4 = 4.002603 u. 

fn;s x;s vfHkfØ;k ds fy, nsgyh ÅtkZ Kkr dhft, 

 7N
14 + 0n

1 → 5B
11 + 2He4 + Q 

 fn;s x;s nzO;ekuksa dk eku] 7N
14 = 14.003074 u,  

0n
1 = 1.008665 u, 5B

11 = 11.009305 u  vkSj   

2He4 = 4.002603 u. 

 

Q.7. Explain the internal structure of neutron and proton. 

Give the experimental evidence in support of such 

internal structure. 

U;wVªku ,ao izksVªku ds vkUrfjd lajpuk dh O;k[;k 

dhft,A mu iz;ksfxd rF;ksa dks crkb;s tks budh 

vkUrfjd lajpuk dks n'kkZrs gSA 

 

P.T.O. 
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Q.8. What is binding energy curve? Discus its significance 

in determining the stability of nuclear. 

cU/ku ÅtkZ oØ D;k gS\ mlls ukHkdh; fLFkjrk tkuus 

dh vfHkizk; crkb,A 

 

 

&&&&&&&&&&&&&& 


