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ÿoˆÁTˆEı YÁPˆy‘] (B.D.P.) 
◊`l˘Á[˝bÔÁ‹ô̂  YÃ[˝›l˘Á ( Term End Examination ) :  

◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016  

YVÁUÔ◊[˝VÓÁ ( Physics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

ªJÙT«̂ ¤V` Yy ( 14th Paper : Nuclear Physics ) 
a]Ã^  f V«c˜O H≥RÙOÁ  Y…SÔ]ÁX  f 50 
Time : 2 Hours  Full Marks : 50 

  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% 
  Weightage of Marks : 70% 
 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ë̂ Ã[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 

 

1* Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰ ¬̀Ã[˝ =w Ã̄[˝ ◊VX  f 10 × 2 = 20 

Eı) ÂEı≥V–„EıÃ[˝ Eıl˘ Y“◊TˆÃ[˝÷Y◊ªRÙO %Á„_ÁªJÙXÁ EıÃ[˝”X * Ac˜O 

aey‘Á‹ôˆ ÊY“ÁªRÙOX-c˜O„_EıÆœÙX Tˆ„√º¯Ã[˝ [˝ÓUÔTˆÁÃ[˝ EıÁÃ[˝Sm◊_ 

[˝ÓÁFÓÁ EıÃ[˝”X * 7 + 3 

F) ÂEı≥V–„EıÃ[˝ [˝μ˘X `◊N˛ A[˝e [˝μ˘X \ˆG¬Áe` [˝_„Tˆ Eı› 

Â[˝ÁMıÁÃ^ [˝ÓÁFÓÁ EıÃ[˝”X * AEı◊ªRÙO Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó \ˆÃ[˝ 

aeFÓÁÃ[˝ a„Ü [˝μ˘X \ˆG¬Áe„`Ã[˝ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ c˜O◊ÜTˆ ◊VX * 

Ac˜O  Â_F◊ªJÙ‰yÃ[˝  TˆÁdY^Ô  %Á„_ÁªJÙXÁ  EıÃ[˝”X *  AEı◊ªRÙO 
7

3Li ÂEı≥V–„EıÃ[˝ ◊X=ÆœÙ„XÃ[˝ [˝μ˘X `◊N˛ ◊XSÔÃ̂  EıÃ[˝”X ^◊V 
7

3 Li  =  7·01816 a.m.u.,  

 6
3 Li  =  6·01692 a.m.u.  A[˝e 

 1
0 n  = 1·00893 a.m.u. c˜Ã^ * 5 + 1 + 1 + 3 

G) Â[˝„U-\ˆÁc˜OLÓÁEıÁÃ[˝ \ˆÃ[˝a…y◊ªRÙO ◊_F«X A[˝e Y“◊Tˆ◊ªRÙO Y„VÃ[˝ 

=da [˝ÓÁFÓÁ EıÃ[˝”X * =Y^«N˛ ◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO 

aÁc˜O‰zıÁÆœÙ„XÃ[˝ EıÁ^ÔY“SÁ_› %Á„_ÁªJÙXÁ EıÃ[˝”X * 5 + 5 

H) Y“E ı◊Tˆ„Tˆ Â^ ªJÙÁÃ[˝ Y“EıÁÃ[˝ ◊]U◊ïòıÃ̂ Á _l˘Ó EıÃ[˝Á ^ÁÃ^ 

Âam◊_Ã[˝ XÁ] =‰{F Eı„Ã[˝ TˆÁ„VÃ[˝ a+„EÔı ae„l˘„Y 

%Á„_ÁªJÙXÁ EıÃ[˝”X * Â_YÀªRÙOX C c˜ÓÁQŒˆ„XÃ[˝ ]…_ YÁUÔEıÓm◊_ 

=‰{F Eı„Ã[˝ =\ˆÃ^ Ê`“◊SÃ[˝ Eı◊SEıÁÃ[˝ V«◊ªRÙO Eı„Ã[˝ =VÁc Ã̃[˝S 

◊VX *  6 + 4 

I¯) ÂEı≥V–Eı›Ã^ ◊[˝◊y‘Ã̂ ÁÃ[˝ Âl˘‰y Â^ aeÃ[˝l˘S a…ym◊_ Y“„^ÁLÓ 

c˜Ã^ Âam◊_ a+„EÔı %Á„_ÁªJÙXÁ EıÃ[˝”X * ÂEı≥V–Eı›Ã^ 

◊[˝◊y‘Ã̂ ÁÃ[˝ Q  ]ÁX [˝_„Tˆ Eı› Â[˝ÁMıÁÃ^ ? Y ◊U[˝›„Tˆ ÂEı≥V–Eı 

ae„^ÁLX Y“◊y‘Ã^Á◊ªRÙO ^„UrÙ %a«◊[˝W˝ÁLXEı %UªJÙ a…„^Ô 

%◊[˝Ã[˝Tˆ Âac˜O Y“◊y‘Ã^Á ªJÙ_‰ªK˜ * AÃ[˝ EıÁÃ[˝S [˝ÓÁFÓÁ EıÃ[˝”X * 

   5 + 2 + 3 
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2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

Eı) ÂEı≥V–„EıÃ[˝ TˆÃ[˝_ ◊[˝≥V« Y“◊TˆÃ[˝÷Y◊ªRÙO %Á„_ÁªJÙXÁ Eı„Ã[˝, ÂVFÁX 

Â^ ÂEı≥V–„EıÃ[˝ %„XEım◊_ È[˝◊`rÙÓ Ac˜O Y“◊TˆÃ[˝÷„YÃ[˝ aÁc˜Á„^Ó 

[˝ÓÁFÓÁ EıÃ[˝Á ^ÁÃ^ * 

F) %Á_ZıÁ EıSÁÃ[˝ YÁ{Á ◊[˝bÃ̂ Eı GÁc ÕGÁÃ[˝-XÁªRÙOÁ_ a…y◊ªRÙO [˝ÓÁFÓÁ 

EıÃ[˝”X * 

G) ◊[˝ªRÙOÁÆœÙX ^„‹ó̂ Ã[˝ GPˆX C EıÁ^ÔX›◊Tˆ %Á„_ÁªJÙXÁ EıÃ[˝”X * 

H) ÂEı≥V–Eı ◊[˝◊y‘Ã^Á [˝_„Tˆ Eı› Â[˝ÁMıÁÃ^ =VÁc˜Ã[˝S ac˜„^Á„G 

%Á„_ÁªJÙXÁ EıÃ[˝”X * ÂEı≥V–Eı ◊[˝◊y‘Ã^ÁÃ[˝ a„Ü ÂEı≥V–Eı 

◊[˝\ˆÁL„XÃ[˝ YÁUÔEıÓ ◊ªJÙ◊c˜‘Tˆ EıÃ[˝”X * 3 + 3 

I¯) ÂEı≥V–Eı ◊[˝\ˆÁL„X Y“Áä `◊N˛Ã[˝ =da [˝ÓÁFÓÁ EıÃ[˝”X * 

\ˆÁÃ[˝„TˆÃ[˝ YÁÃ[˝]ÁS◊[˝Eı `◊N˛ =dYÁV„XÃ[˝ Eı]Ôa…ªJÙ› ae„l˘„Y 

◊_F«X * 3 + 3 

ªJÙ) ÂEıÁÃ^ÁEÔı Eı› ? ÂEıÁÃ^Á„EÔıÃ[˝ È[˝◊`rÙÓm◊_ %Á„_ÁªJÙXÁ ac˜EıÁ„Ã[˝ 

◊[˝[˝ Tˆ EıÃ[˝”X * 3 + 3 

3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 4 = 12 

Eı) ^«G_ Eı◊SEıÁ =dYÁVX EıÁ„Eı [˝„_ ? Ac˜O Y◊Ã[˝HªRÙOXÁ◊ªRÙO ◊Eı 

aeÃ[˝l˘S X›◊TˆÃ[˝ a„Ü aÁ]taÓY…SÔ ?  1 + 2 

F) ÂTˆL◊ïòıÃ^ Â]Ï„_Ã[˝ %W˝ÔÁÃ^« C GQÕˆ %ÁÃ^«Ã[˝ ]„W˝Ó YÁUÔEıÓ 

◊X„V¤` EıÃ[˝”X * 

G) ◊[˝ªRÙOÁ [˝SÔÁ_›Ã[˝ [˝ÓÁFÓÁÃ^ ◊X=◊ÆœÙ„XÁÃ[˝ \…ˆ◊]EıÁ %Á„_ÁªJÙXÁ 

EıÃ[˝”X * 

H) ◊X=ÆœÙX %ÁW˝ÁXc˜›X Eı◊SEıÁ c˜„_C AÃ[˝ AEı◊ªRÙO ÊªJÙÏ∂ë̂Eı 

}Á]Eı %Á‰ªK˜ — [˝ÓÁFÓÁ EıÃ[˝”X * 

I¯) X›‰ªJÙÃ[˝ ÂEı≥V–Eı ◊[˝◊y‘Ã^Ám◊_ a+…SÔ EıÃ[˝”X  f 1 + 1 + 1 

 i) ?OHeN 17
8

4
2

14
7 +→+  

 ii) 1
1

7
3

6
3 HLi?Li +→+  

 iii) 1
1

03
14

72
31 HSi?Al +→+ . 

ªJÙ) ÂÃ[˝◊Q Ã̂̂ Á„]Ã[˝ %W Ô̋ÁÃ̂ « 1500 [ ª̋K˜Ã[˝ * AEı G–Á] ÂÃ[˝◊QˆÃ^Á] EıTˆ 

[˝ªK˜„Ã[˝ 10 mg \ Ã̂[˝ c˜ÁÃ[˝Á„[˝ ? 

ªK˜) ÂEı≥V–Eı ◊[˝\ˆÁLX Y“◊y‘Ã^ÁÃ^ 1 kg 235
92U   EıTˆ `◊N˛ 

]«N˛ EıÃ[˝„[˝ ^◊V Y“◊Tˆ ◊[˝\ˆÁL„X 200 MeV `◊N˛ ]«N˛ 

c˜Ã^ ( 0N  = 6·023 × 10 23 ) ? 

L) AEı◊ªRÙO aÁc˜O‰zıÁÆœÙ„X D-AÃ[˝ [˝ÓÁaÁW˝Ô 15 cm A[˝e Y“^«N˛ 

ÊªJÙÏ∂ëˆEı Âl˘˘y 15000 GÁ=aÀ * ◊XGÔTˆ ÊY“ÁªRÙO„XÃ[˝ `◊N˛ 

EıTˆ c˜„[˝ ^◊V ÊY“ÁªRÙO„XÃ[˝ e/m = 9600 e.m.u./g ? 
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( English Version ) 

 

1. Answer any two questions : 10 × 2 = 20 

a) Discuss the shell model of the nucleus. 

Explain the reasons for failure of the 

proton-electron theory in this respect. 7 + 3 

b) Explain what are meant by binding energy 

and binding fraction of the nucleus. With 

the help of a graph indicate the change in 

binding fraction with mass number. 

Discuss the significance of this graph. 

Compute the binding energy of a neutron of 
a 7

3Li nucleus, if 7
3 Li  =  7·01816 a.m.u., 

6
3 Li  =  6·01692 a.m.u. and  

 1
0 n  = 1·00893 a.m.u. 5 + 1 + 1 + 3 

c) Write down the Bethe-Weizacker mass 

formula and explain the origin of each term 

in it. Discuss the working principle of a 

cyclotron with the help of an appropriate 

diagram. 5 + 5 

d) Mention the names of the four types of 

interactions found in nature and discuss 

briefly about them. Mention the main 

differences between hadrons and leptons 

and name two particles each from these 

two categories. 6 + 4 

e) Discuss about the conservation rules 

applied to nuclear reactions. What is meant 

by the Q-value of a nuclear reaction ? The 

nuclear fusion process is very difficult on 

the Earth whereas it is going on 

continuously in the Sun. Explain. 5 + 2 + 3 

2. Answer any three questions : 6 × 3 = 18 

a) Discuss the liquid drop model of the 

nucleus and hence show that many 

characteristics of the nucleus can be 

explained by this model. 

b) Explain the Geiger-Nuttal law related to the 

range of alpha particles. 

c) Discuss the construction and working 

principle of a betatron. 

d) Discuss with examples what is nuclear 

reaction. Identify the differences between 

nuclear reaction and nuclear fission. 3 + 3 
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e) Explain the source of energy in a nuclear 

fission. Briefly write down the nuclear 

power production programme of India. 

   3 + 3 

f) What is a quark ? State and discuss the 

characteristics of quark. 3 + 3 

3. Answer any four questions : 3 × 4 = 12 

a) What is pair production of particles ? Is  

this phenomenon consistent with the 

conservation principles ? 1 + 2 

b) Identify the difference between the half-life 

and average life of a radioactive element. 

c) Discuss the role of neutrino in the 

explanation of the beta-spectrum. 

d) Despite of being a chargeless particle, the 

neutron has a magnetic moment. Explain. 

e) Complete the following nuclear reactions : 
 i) ?OHeN 17

8
4

2
14

7 +→+  

 ii) 1
1

7
3

6
3 HLi?Li +→+  

 iii) 1
1

03
14

72
31 HSi?Al +→+ . 

   1 + 1 + 1 

f) Half-life of Radium is 1500 years. In how 

many years 1 g Radium will lose 10 mg 

mass ? 

g) In the nuclear fission process how much 
energy is liberated from 1 kg 235

92U  if 

200 MeV energy is liberated per fission  

 ( 0N  = 6·023 × 10 23 ) ? 

h) The radius of the D of a cyclotron is 15 cm 

and the applied magnetic field is 

15000 gauss.  If e/m = 9600 e.m.u./g for 

the proton, compute the energy of the 

emerging proton. 

    
 
 


