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

◊Qˆ„a∂ë̂ Ã[˝, 2014 C L«X, 2015  

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˜Ác˜O‰QŒˆÁ„LX YÃ[˝]ÁS«Ã[˝ GPˆX a+„EÔı Â[˝Á„Ã[˝Ã[˝ ÿë̂ ›EıÁ^Ôm◊_ 

=‰{F EıÃ[˝”X A[˝e [˝ÓÁFÓÁ EıÃ[˝”X * %Á[˝Tˆ¤XÃ[˝Tˆ 

c˜O„_EıÆœÙ„XÃ[˝ Eıl˘Y„UÃ[˝ [˝ÓÁaÁW Ô̋m◊_Ã[˝ Ã[˝Á◊`]Á_Á A[˝e 

`◊N Ą̃[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * _Ác Õ]ÓÁX Ê “̀◊SÃ[˝ a[ Ô̋◊X∂ô  

Eı+Á„·¯Ã[˝ ◊[˝◊EıÃ[˝„SÃ[˝ TˆÃ[˝Ü-aeFÓÁ ◊XSÔÃ^ EıÃ[˝”X * 

 ÂVCÃ^Á %Á‰ªK˜ HR  = 1·0968 × 10 7 m 1− * 

   2 + 6 + 2 

F) È[˝◊`rÙÓ]«_Eı Aj-Ã[˝◊`ΩÃ[˝ Tˆ›[ –̋TˆÁ C TˆÃ[˝ÜÍV„HÔÓÃ[˝ 

Â_F◊ªJÙy◊ªRÙO %ÁgE«ıX A[˝e AÃ[˝ =dY◊w¯ %Á„_ÁªJÙXÁ EıÃ[˝”X * 

ÂEı_Á◊aTˆ YVÁ„UÔÃ[˝ %Á‹ôˆYÔÁÃ[˝]ÁS◊[˝Eı [˝_ C `◊N˛Ã[˝ 

aÁW˝ÁÃ[˝S W˝]Ô %Á„_ÁªJÙXÁ EıÃ[˝”X * 1 + 4 + 5 

G) ÂEı≥V–„EıÃ[˝ \ Ã̂[˝y”◊ªRÙO A[˝e a]Á„[˝` \ˆG¬Áe` [˝_„Tˆ Eı› 

Â[˝ÁMıÁÃ^ ◊ªJÙyac˜„^Á„G [˝ÓÁFÓÁ EıÃ[˝”X * ÂEı≥V–„EıÃ[˝ ÿöˆÁ◊Ã^±ºˆ 

a+„EÔı Eı›\ˆÁ„[˝ W˝ÁÃ[˝SÁ EıÃ[˝Á ^ÁÃ^ ? AEı◊ªRÙO ÊY“ÁªRÙOX ±ºˆÃ[˝Eı 

^„‹ó̂ Ã[˝ GPˆX C EıÁ^ÔX›◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * 4 + 1 + 5 

H) Eı›\ˆÁ„[˝ ÂEı≥V–Eı ◊[˝\ˆÁLX Y“◊y‘Ã^ÁÃ^ `◊N˛ ]«N˛ c˜Ã^ 

=VÁc˜Ã[˝S ac˜„^Á„G [˝ÓÁFÓÁ EıÃ[˝”X * ◊XÃ^◊‹óˆTˆ A[˝e  

%◊XÃ^◊‹óˆTˆ  ̀Ö_ ◊[˝◊y‘Ã^ÁÃ[˝ Zı_ÁZı_ A[˝e Y“„Ã^ÁG 

%Á„_ÁªJÙXÁ EıÃ[˝”X * AEı  _l˘  ◊Eı„_Á-CÃ̂ ÁªRÙO  l˘]TˆÁ  

AEı [ ª̋K˜Ã[˝ W˝„Ã[˝ =dYÁVX EıÃ[˝„Tˆ EıTˆ Y◊Ã[˝]ÁS 235U  

VÃ[˝EıÁÃ[˝ ? ÂVCÃ^Á %Á‰ªK˜ 23
0 106 ×=N  A[˝e AEı◊ªRÙO 

235U  ÂEı≥V–Eı ◊[˝\ˆÁL„X 200 meV `◊N˛ ◊XGÔTˆ c Ã̃^ * 

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

Eı) Ã[˝Á]X ◊y‘Ã^ÁÃ[˝ È[˝◊`rÙÓm◊_ ◊ªJÙyac˜ %Á„_ÁªJÙXÁ EıÃ[˝”X * 

ÂEıÁÃ̂ Á≥RÙOÁ] Tˆ„√º̄ Ã[˝ aÁc˜Á„^Ó A◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X * 3 + 3 

F) ÂTˆL◊ïòıÃ^TˆÁ Eı› ? Y“ÁE ı◊TˆEı A[˝e E ı◊≈y] ÂTˆL◊ïòıÃ^TˆÁ 

=VÁc˜Ã[˝S ac˜„^Á„G %Á„_ÁªJÙXÁ EıÃ[˝”X * ÂTˆL◊ïòıÃ^ Â]Ï„_Ã[˝ 

%W˝ÔÁÃ^«Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 1 + 2 + 3 

G) ÿëˆÁ\ˆÁ◊[˝Eı C %ÿëˆÁ\ˆÁ◊[˝Eı L›]ÓÁX ◊y‘Ã̂ ÁÃ[˝ aÁV `Ó C 

È[˝aÁV `Ó %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 + 3 

H) %◊TˆY◊Ã[˝[˝Á◊c˜TˆÁ Eı› %Á„_ÁªJÙXÁ EıÃ[˝”X * ªJÙÃ[˝] `…XÓ =b’TˆÁÃ^ 

ÂZı◊]Ô %„Yl˘„EıÃ[˝ W˝]Ô [˝ÓÁFÓÁ EıÃ[˝”X * 3 + 3 

I¯) ÂEıÁÃ^ÁEÔı C G¿«Ã^X Eı› ? YÃ[˝]ÁS«Ã[˝ ÂEı≥V–Eı GPˆ„X A„VÃ[˝ 

\…̂ ◊]EıÁ [˝ÓÁFÓÁ EıÃ[˝”X * 2 + 4 

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

Eı) ◊XÃ[˝[˝◊¨K˜~ Aj-Ã[˝◊`Ω [˝SÔÁ_›Ã[˝ =dY◊w¯ ◊ªJÙyac˜ [˝ÓÁFÓÁ 

EıÃ[˝”X * 3 

F) ÂEı≥V–„EıÃ[˝ Â[˝„U-\ˆÁc ÕLÓÁEıÁÃ[˝ \ˆÃ[˝ a…y◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X * 3 

G) ]«N˛ c˜O„_EıÆœÙ„XÃ[˝ =YªJ«Ù∂ëˆEı±ºˆ %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 

H) [˝–Á„GÃ[˝ a…‰yÃ[˝ aÁc˜Á„^Ó ÂEı_Á„aÃ[˝ GPˆX ◊XSÔÃ̂  a∂ë̂ „μ˘ 

%Á„_ÁªJÙXÁ EıÃ[˝”X * 3 

I¯) ÂEıÁX YVÁ„UÔÃ[˝ 32K =b’TˆÁÃ^  

 11 moleJK82 −−⋅=vC  c˜„_ ◊Qˆ[˝Ác˜O =b’TˆÁ 

◊XSÔÃ̂  EıÃ[˝”X * 3 

ªJÙ) c˜O„_EıÆœÙ„XÃ[˝ EıÁ^ÔEıÃ[˝› \ˆÃ[˝ %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 

ªK˜) Â[˝ÁÃ[˝ ]ÓÁG„XªRÙO„XÃ[˝ ]ÁX 9·2 × 10 24− JT 1−  A[˝e 

Y¿Á·¯ W˝–”[˝„EıÃ[˝ ]ÁX 6·6 × 10 34− Js c˜„_ c˜O„_EıÆœÙ„XÃ[˝ 

%Á„Y◊l˘Eı %ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X * 3 
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( English Version ) 

 

 

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

a) Mention and explain Bohr’s hypothesis 
regarding the structure of hydrogen atom. 
Derive the expressions for the radii and 

energy of the revolving electrons in orbits. 
Calculate the wave-number of the radiation 
from the lowest frequency of the Lymann 

series.  

 Given that HR  = 1·0968 × 10 7 m 1− . 

   2 + 6 + 2 

b) Draw the intensity-wavelength diagram of 
the characteristic X-rays and discuss its 

origin. Discuss the inter-atomic forces and 

general properties of energy in a crystalline 
matter. 1 + 4 + 5 

c) What are meant by nuclear mass defect 

and packing fraction. Explain with 
diagrams. How can inference be drawn 
regarding the stability of nuclei ? Explain 

the structure and principle of action of a 
proton accelerator. 4 + 1 + 5 

d) Explain with example how energy is 
liberated due to fission of nuclei. Discuss 
the results and applications of controlled 
and uncontrolled chain reactions. How 
much 235U  is needed to produce 

1,00,000 kilo-watt power in a year ? Given 
that 23

0 106 ×=N  and 200 meV energy is 

released from the fission of a 235U  

nucleus. 5 + 2 + 3 

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

a) Discuss with diagrams, the characteristics 

of Raman effect. Explain the effect with the 

help of quantum theory. 3 + 3 

b) What is radioactivity ? Discuss with 

examples the natural and artificial 

radioactivity. Deduce an expression for the 

half-life of a radioactive element. 1 + 2 + 3 

c) Discuss the similarities and dissimilarities 

of normal and anomalous Zeeman effects. 

   3 + 3 

d) Discuss what is superconductivity. Explain 

the properties of the Fermi function at the 

absolute zero temperature. 3 + 3 

e) What are quarks and gluons ? Explain their 

roles in the formation of the nucleus. 2 + 4 
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3. Answer any four questions : 3 × 4 = 12 

a) Explain with diagram, the origin of the 
continuous X-ray spectra. 3 

b) Explain the Bethe-Weizsacker nuclear mass 
formula. 3 

c) Discuss the paramagnetism of free 
electrons. 3 

d) Discuss the determination of structure of 
crystals using Bragg’s law. 3 

e) Calculate the Debye temperature of a 
material if its 11 moleJK82 −−⋅=vC  at 

32K.  3 

f) Discuss the effective mass of electrons. 3 

g) Compute the specific charge of electrons if 
Bohr magneton is 9·2 × 10 24− JT 1−  and 
Planck constant is 6·6 × 10 34− Js. 3 

    
 


