
 EPH-XIII & XIV (C) (UT-200/16) EPH-XIII & XIV (C) (UT-200/16) 2  

B.Sc.-7154-(C)-B  [ P.T.O. B.Sc.-7154-(C)-B  

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 ) 

ªy„Ã̂ ÁV` C ªJÙT«̂ ¤V` Yy ( 13 & 14th Paper : Atomic, 
Molecular & 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∂ëˆÃ[˝ 

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) c˜O„_EıÆœÙ„XÃ[˝ %Á„Y◊l˘Eı %ÁW˝ÁX ◊XSÔ„Ã^Ã[˝ LXÓ ÂL. ÂL. 

ªRÙO]a„XÃ[˝ YÃ[˝›l˘Á [˝SÔXÁ EıÃ[˝”X * c Õ„_EıÆœÙX-Â\ˆÁ∑RÙO ◊Eı ? 

A„Eı L«„_ Y“EıÁ` EıÃ[˝”X * EıÓÁ„UÁQˆ Ã[˝◊`ΩÃ[˝ EıSÁÃ[˝ `◊N˛ 

1·6 eV c˜„_ EıSÁÃ[˝ Â[˝G EıTˆ ?  6 + 2 + 2 

F) Ã[˝ÁVÁÃ[˝„ZıÁ„QÔˆÃ[˝ YÃ[˝]ÁS« Y“◊TˆÃ[˝÷Y A[˝e TˆÁÃ[˝ [˝ÓUÔTˆÁ 

%Á„_ÁªJÙXÁ EıÃ[˝”X * Â[˝Á„Ã[˝Ã[˝ Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó c˜Ác Õ‰QŒˆÁ„LX 

[˝SÔÁ_›Ã[˝ =dY◊w¯Ã[˝ [˝ÓÁFÓÁ ◊VX* Â[˝Á„Ã[ Ã̋[˝ aÁV `Ó X›◊Tˆ Eı› ? 

   3 + 5 + 2 

G) l˘ÁÃ[˝›Ã^ YÃ[˝]ÁS«Ã[˝ [˝SÔÁ_›Ã[˝ [˝ÓÁFÓÁ ◊VX * Y^ÔÁÃ̂  aÁÃ[˝◊SÃ[˝ 

GPˆX C [˝ÓÁFÓÁÃ^ YÁ=◊_ [˝L¤X X›◊TˆÃ[˝ \…ˆ◊]EıÁ [˝ÓÁFÓÁ 

EıÃ[˝”X * 5 + 5 

H) ÂEı≥V–Eı›Ã^ ◊[˝\ˆÁL„XÃ[˝ Tˆ√º¯ %Á„_ÁªJÙXÁ EıÃ[˝”X * ÂaÏÃ[˝`◊N˛Ã[˝ 

=da a∂ëˆ„μ˘ ◊_F«X * GÁc ÕGÁÃ[˝ ]…_ÁÃ[˝ GS„EıÃ[˝ EıÁ^ÔX›◊Tˆ 

ae„l˘„Y ◊_F«X * 4 + 3 + 3 

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

Eı) a]Á„[˝` \ˆG¬Áe` Eı› ? a]Á„[˝` \ˆG¬Áe`-AÃ[˝ ÊªJÙ„Ã̂  

ÂEı≥V–Eı›Ã̂  [˝μ˘X `◊N Ą̃[˝ TˆÁ◊√º¯Eı TˆÁdY^Ô Â[˝`› ÂEıX ?   

   2 + 4 

F) ◊X=ÆœÙ„XÃ[˝ =da a∂ëˆ„μ˘ %Á„_ÁªJÙXÁ EıÃ[˝”X * YÃ[˝›l˘ÁGÁ„Ã[˝ 

◊X=ÆœÙX `XÁN˛EıÃ[˝„SÃ[˝˝ ◊[˝◊\ˆ~ Yà˘◊Tˆ ◊_F«X * 3 + 3 

G) Â[˝ÁÃ[˝ ]ÓÁG„XªRÙOX Eı› ? Â[˝ÁÃ[˝ ]ÓÁG„XªRÙO„XÃ[˝ YÃ[˝›l˘Á]…_Eı ]ÁX 

9·21 × 10 24− JT 1−  A[˝e  Y¿ÓÁeEı  W –̋”[˝„EıÃ[˝  ]ÁX 

6·62 × 10 34− Js * Ac Õ V«c˜O ]ÁX ÂU„Eı c˜O„_EıÆœÙ„XÃ[˝ 

%Á„Y◊l˘Eı %ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X * 2 + 4 
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H) E«ı◊_L X_-A Aj-Ã[˝◊`Ω =dYÁV„XÃ[˝ [˝SÔXÁ ◊VX * Ac Õ 

Ã[˝◊`ΩÃ[˝ È[˝◊`rÙÓm◊_ ◊_F«X * 4 + 2 

I¯) ÂEı_Áa◊[˝VÓÁÃ^ _Á= Tˆ√º¯ %Á„_ÁªJÙXÁ EıÃ[˝”X * Ac Õ Tˆ„√º¯Ã[˝ 

YÃ[˝›l˘Á]…_Eı Y“]ÁS Eı›\ˆÁ„[˝ EıÃ[˝Á c˜„Ã^◊ªK˜_ ?  3 + 3 

ªJÙ) Eı◊PˆX YVÁ„UÔÃ[˝ ÊªJÙÏ∂ëˆEı W˝„]ÔÃ[˝ [˝ÓÁFÓÁ Eı› ? AEı◊ªRÙO 

%Ã̂ ‰∏JÙÏ∂ë̂Eı YVÁ„UÔÃ[˝ È`◊U_Ó ( hysteresis ) ªJÙy‘ 

%eEıX EıÃ[˝”X * Ac Õ ªJÙy‘ ÂU„Eı YVÁUÔ◊ªRÙOÃ[˝ ÂEıÁXÀ ÂEıÁXÀ 

ÊªJÙÏ∂ë̂Eı W˝]Ô LÁXÁ ^ÁÃ̂  ?  2 + 2 + 2 

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

Eı) %ÁS◊[˝Eı [˝SÔÁ_›Ã[˝ =dY◊w¯ C mÃ[˝”±ºˆ ae„l˘„Y [˝_«X * 

F) Aj-Ã[˝◊`Ω aey‘Á‹ôˆ Â]ÁL„_Ã[˝ a…y◊ªRÙO %Á„_ÁªJÙXÁ EıÃ[˝”X * 

G) ÂEı_Á„aÃ[˝ _ÓÁ◊ªRÙOa Tˆ„_Ã[˝ Âl˘‰y AEı◊ªRÙO HX„EıÃ[˝ LXÓ 
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=  a+EÔı◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * 

H) W˝ÁT«ˆÃ[˝ Tˆ◊QÕˆdY◊Ã[˝[˝c˜„XÃ[˝ ◊EıªK«̃  È[˝◊`rÙÓ =‰{F EıÃ[˝”X * 

%◊TˆY◊Ã[˝[˝Á◊c˜TˆÁ Eı› ?  2 + 1 

I¯) E ı◊≈y] ÂTˆL◊õòıÃ^TˆÁ a∂ëˆ„μ˘ AEı◊ªRÙO ªRÙO›EıÁ ◊_F«X * 

ªJÙ) γ-ÂZıÁªRÙO„XÃ[˝ •ÁÃ[˝Á ^«G_ Eı◊SEıÁ =dYÁV„XÃ[˝ ◊[˝bÃ^◊ªRÙO 

◊_F«X * 

ªK˜) YÁÃ[˝]ÁS◊[˝Eı ◊[˝◊EıÃ[˝„SÃ[˝ ◊[˝YV a∂ëˆ„μ˘ %Á„_ÁªJÙXÁ EıÃ[˝”X * 

L) Eı_EıÁTˆÁÃ[˝ ◊[˝W˝ÁXXG„Ã[˝ Y◊Ã[˝[˝Tˆ¤X›Ã^ `◊N˛Ã[˝ aÁc˜O‰zıÁªÆœÙX 

±ºˆÃ[˝S^‹óˆ a∂ëˆ„μ˘ ◊_F«X * 

Mı) Y“]ÁS EıÃ[˝”X Â^ ÂEı≥V–„EıÃ[˝ HX±ºˆ Â]Ï„_Ã[˝ Y“E ı◊TˆÃ[˝ =YÃ[˝ 

◊X\ˆ¤Ã[˝ Eı„Ã[˝ XÁ * 
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( English Version ) 

 

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

a) Describe the experiment of J. J. Thomson 

to determine the specific charge on an 

electron. What is Electron-volt ? Express it 

in Joule. The energy of a Cathode ray 

particle is 1·6 eV. What is its velocity ? 

   6 + 2 + 2 

b) Describe the atomic model of Rutherford 

and its failure. Explain the origin of 

hydrogen spectra according to Bohr’s 

theory. What is Bohr's Correspondence 

principle ? 3 + 5 + 2 

c) Give the explanation of alkali atom spectra. 

Explain the role of Pauli’s exclusion 

principle in the formation and 

interpretation of periodic table. 5 + 5 

d) Discuss the theory of nuclear fission. Write 

down about the source of solar energy. 

Write in brief the working principle of 

Geiger-Müller Counter. 4 + 3 + 3 

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

a) What is packing fraction ? Why is the 

nuclear binding energy theoretically more 

significant than packing fraction ? 2 + 4 

b) Discuss different sources of neutrons. In 

what ways neutrons can be detected in the 

laboratory ? 3 + 3 

c) What is Bohr magneton ? The experimental 

value of Bohr magneton is  

 9·21 × 10 24− JT 1−  and Planck’s constant 

is  6·62 × 10 34− Js. Find out the specific 

charge of electron from these data. 2 + 4 

d) Describe the production of X-rays in a 

Coolidge tube. State some characteristics of 

X-rays. 4 + 2 

e) Discuss Laue’s theory in crystallography. 

How was the theory verified 

experimentally ? 3 + 3 

f) What is the explanation of magnetism in a 

solid ? Draw the hysteresis curve of a 

ferromagnetic substance. What information 

are obtained from the curve about its 

magnetic properties ? 2 + 2 + 2 
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3. Answer any four questions : 3 × 4 = 12 

a) State the origin of molecular spectra and 
their importance.  

b) Discuss  Mosley’s  law  in  connection  with 
X-rays. 

c) Establish the relation  
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=

for the lattice planes of a cubic crystal. 

d) State some characteristics of electrical 
conduction through a metal. What is super-
conductivity ? 2 + 1 

e) Write down a note on artificial 
radioactivity.  

f) Write down the aspect of pair production 
from a γ-photon. 

g) Discuss the dangers of nuclear radiation 
hazards. 

h) Write about variable energy cyclotron 
accelerator installed at Bidhannagar, 
Kolkata. 

i) Prove that the nuclear density does not 
depend on the nature of the element. 

    
 


