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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 ) 
ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary ) 

ª◊•Tˆ›Ã^ Yy ( S-2, SPH-II : Physics-II ) 
a]Ã̂   f ◊TˆX H≥RÙOÁ  Y…SÔ]ÁX  f 100 
Time : 3 Hours  Full Marks : 100 

  ]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 20 × 2 = 40 

Eı) i) [˝_Ã^ Zı_Eı ◊Eı ? AÃ[˝ ]…_Tˆ√º¯◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X * 

   1 + 3 

 ii) Y“]ÁS EıÃ[˝”X Â^ [˝_Ã̂  Zı_„EıÃ[˝ [˝ßaeFÓEı 

ÂZıÁEıÁa UÁ„Eı A[˝e ÂZıÁEıÁa ÈVHÔÓm◊_Ã[˝ ]„W˝Ó 

a+EÔı ◊XSÔÃ^ EıÃ[˝”X * 1 + 3 

 iii) AEı◊ªRÙO ÊZ–ı„X„_Ã[˝ ^«GΩ ◊Y“L„]Ã[˝ [˝Ó◊TˆªJÙÁÃ[˝› Y◊ªRÙOÃ[˝ 

Â[˝„W˝Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * 4 

 iv) ◊X=ªRÙO„XÃ[˝ [˝_Ã^ YÃ[˝›l˘ÁÃ[˝ aÁc˜Á„^Ó ÂEıÁ„XÁ TˆÃ[˝„_Ã[˝ 

Y“◊TˆaÃ[˝Á·¯ Eı›Ã[˝÷„Y ◊XSÔÃ^ EıÃ[˝Á ^ÁÃ^ ? 4 

 v) ◊X=ªRÙOX [˝_Ã^ YÃ[˝›l˘Á [˝Ó[˝ÿöˆÁÃ^ a]Tˆ„_Áw¯_ 

Â_„≥aÃ[˝ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô 100 Âa◊] * ^◊V X[˝] C 

25-Tˆ] %V›ä [˝_„Ã^Ã[˝ [˝ÓÁaÁW˝Ô ^UÁy‘„] 

0·15 Âa◊] C 0·75 Âa◊] c˜Ã^ Tˆ„[˝ [˝Ó[˝c˜÷Tˆ 

%Á„_ÁÃ[˝ TˆÃ[˝ÜÍVHÔÓ ◊XSÔÃ^ EıÃ[˝”X * 4 

F) i) ◊ÿöˆÃ[˝ Tˆ◊QÕˆd Âl˘‰yÃ[˝ Y„l˘ GÁ=„aÃ[˝ a…y◊ªRÙO ◊[˝[˝ Tˆ 

EıÃ[˝”X * 2 

 ii) Ac˜O a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ Â[˝_XÁEıÁÃ[˝ [˝◊≥RÙOTˆ %ÁW˝Á„XÃ[˝ 

Tˆ◊QÕˆd Âl˘y ◊XSÔÃ^ EıÃ[˝”X * 4 

 iii) Tˆ◊QÕˆd ◊•„]Ã[˝” ◊Eı ? 2 

 iv) ÂVFÁX Â^ 
→
E  a«b] Tˆ◊QÕˆd Âl˘‰y ÿöˆÁ◊YTˆ Tˆ◊QÕˆd 

◊•„]Ã[˝”Ã[˝ ◊ÿö̂ ◊Tˆ`◊N˛ = 
→→

− Ep . ,  Â^FÁ„X  

  
→
p  =  ◊•„]Ã[˝” }Á]Eı * 4 

 v) W˝ÁÃ[˝„EıÃ[˝ W˝ÁÃ[˝Eı±º̂  EıÁ„Eı [˝„_ ? AEı◊ªRÙO ÂGÁ_›Ã̂  

W˝ÁÃ[˝„EıÃ[˝ %\ˆÓ‹ôˆÃ[˝ÿöˆ ÂGÁ_Eı \…ˆ◊] ae_G¬* W˝ÁÃ[˝Eı◊ªRÙOÃ[˝ 

W˝ÁÃ[˝Eı„±ºˆÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 1 + 3 

 vi) TˆÁY-Tˆ◊QÕˆd ◊y‘Ã^ÁÃ[˝ ]W˝Ó[˝Tˆfi W˝ÁT«ˆÃ[˝ a…y A[˝e 

]W˝Ó[˝Tˆfi TˆÁY]ÁyÁÃ[˝ a…ym◊_ ◊_F«X C [˝ÓÁFÓÁ 

EıÃ[˝”X * 4 
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G) i) ÿëˆÁ„[˝` A[˝e YÁÃ[˝&◊Ã[˝Eı %Á„[˝` mSÁ„·¯Ã[˝ aep˚Á 

◊VX * 2 + 2 

 ii) Ê “̀◊S a][˝Á„Ã^ ^«N˛ AEı◊ªRÙO ÂÃ[˝ÁW˝ R A[˝e AEı◊ªRÙO 

W˝ÁÃ[˝Eı C ÂEı AEı◊ªRÙO E Tˆ◊QÕ̂dªJÙÁ_Eı [˝_^«N˛ Tˆ◊QÕ̂d 

ÂEıÁ„bÃ[˝ a„Ü ^«N˛ EıÃ[˝Á c˜_ * [˝Tˆ¤X›„Tˆ %ÁW˝ÁX 

[˝ ◊à˘Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * a]„Ã^Ã[˝ aÁ„U 

[˝Tˆ¤X›Ã[˝ Tˆ◊QÕˆd Y“[˝Ác˜]ÁyÁÃ[˝ Y◊Ã[˝[˝T ¤̂„XÃ[˝ Â_F◊ªJÙy 

%·¯X EıÃ[˝”X * 6 + 2 

 iii) AÃ[˝÷Y [˝Tˆ¤X›Ã[˝ a]Ã^ W˝–”[˝Á·¯ [˝_„Tˆ ◊Eı Â[˝Á„MıX 

A[˝e AÃ[˝ TˆÁdY^Ô ◊Eı ?  2 + 2 

 iv) AEı◊ªRÙO [˝Tˆ¤X›„Tˆ 20 Ω ÂÃ[˝ÁW˝, 50 mH ]Á„XÃ[˝ 

%Á„[˝`Eı A[˝e AEı◊ªRÙO Tˆ◊QÕˆd ÂEıÁb Ê`“◊S a][˝Á„Ã^ 

^«N˛ EıÃ[˝Á %Á‰ªK˜ * [˝Tˆ¤X›◊ªRÙO Tˆ◊QÕˆd ÂEıÁb ÂU„Eı ◊ªK˜~ 

EıÃ[˝„_ EıTˆl˘S Y„Ã[˝ Y“[˝Ác˜]ÁyÁ a„[˝ÔÁ¨JÙ ]Á„XÃ[˝ 

%„W˝ÔEı c˜„[˝ ? 4 

H) i) c˜Ác˜O‰QŒˆÁ„LX YÃ[˝]ÁS«Ã[˝ GPˆX a+◊EÔıTˆ Y“◊TˆÃ[˝÷„Y 

Â[˝ÁcÀ˜ÂÃ[˝Ã[˝ ÿëˆ›EıÁ^Ôm◊_ ◊[˝[˝ Tˆ EıÃ[˝”X * 4 

 ii) YÃ[˝]ÁS«Ã[˝ ÿöˆÁÃ^› Â[˝ÁcÀ˜Ã[˝ Eı„l˘ c˜O„_EıÆœÙ„XÃ[˝ `◊N˛Ã[˝ 

Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 4 

 iii) NAND ÂG‰ªRÙOÃ[˝ Y“Tˆ›Eı %·¯X EıÃ[˝”X A[˝e aTˆÓ 

aÁÃ[˝◊S ◊_F«X * 2 + 2 

 iv) ÂEı[˝_]Áy NAND ÂGªRÙO [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ AND A[˝e 

OR ÂGªRÙO ◊Eı\ˆÁ„[˝ ÈTˆ◊Ã[˝ EıÃ[˝Á ^ÁÃ^ ? 4 

 v) AEı◊ªRÙO ÆœÙÁ≥a◊L∫RÙOÁ„Ã[˝Ã[˝ α A[˝e β-Ã[˝ aep˚Á ◊VX C 

TˆÁ„VÃ[˝ ]„W˝Ó a+EÔı ◊XSÔÃ^ EıÃ[˝”X * 1 + 1 + 2 

2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 12 × 3 = 36 

Eı) i) a«a∂ëˆμ˘ %Á„_ÁÃ[˝ =da EıÁ„Eı [˝„_ ? %Á„_ÁÃ[˝ ÿöˆÁÃ^› 

[˝Ó◊TˆªJÙÁ„Ã[˝Ã[˝ `Tˆ¤m◊_ =‰{F EıÃ[˝”X * 2 + 4 

ii) a][˝◊Tˆ¤Tˆ %Á„_Á EıÃ^Y“EıÁÃ[˝ C ◊Eı ◊Eı ? [˝–”∫RÙOÁ„Ã[˝Ã[˝ 

a…y ◊[˝[˝ Tˆ EıÃ[˝”X C [˝ÓÁFÓÁ   EıÃ[˝”X * 3 + 3 

F) i) AEı◊ªRÙO V«c˜O-Y“Á‹ôˆ ◊[˝◊`rÙ aÃ[˝_ Y◊Ã[˝[˝Ác˜› LÁ„_Ã[˝ 

Âl˘‰y ÂU„\ˆ◊XX =YYÁVÓ ◊[˝[˝ Tˆ C [˝ÓÁFÓÁ EıÃ[˝”X * 

   3 + 3 

 ii) ÂEıÁ„XÁ YVÁ„UÔÃ[˝ ÊªJÙÏ∂ë̂Eı±º̂  TˆÁÃ[˝ =b’TˆÁÃ[˝ =YÃ[˝ 

◊Eı\ˆÁ„[˝ Y◊Ã[˝[˝◊T ¤̂Tˆ c Ã̃̂  %Á„_ÁªJÙXÁ EıÃ[˝”X * E«ıÓ◊Ã[˝ 

◊[˝≥V« ◊Eı ?  4 + 2 

G) i) ◊ÿöˆÃ[˝-ÊªJÙÏ∂ëˆE ı◊[˝p˚Á„X %ÓÁ◊+Ã^Á„Ã[˝Ã[˝ Y◊Ã[˝y‘]S 

=YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e ÂVFÁX Â^ A„Eı 
→→→

μ=×∇ JB 0  GÁ◊S◊TˆEı Ã[˝÷„Y Â_FÁ ^ÁÃ^ * 

 ii) Ã[˝”à˘-„VÁ_ GÓÁ_\ˆÓÁ„XÁ◊]ªRÙOÁÃ[˝ A[˝e Y“„l˘YEı 

GÓÁ_\ˆÓÁ„XÁ◊]ªRÙOÁ„Ã[˝Ã[˝ YÁUÔEıÓ %Á„_ÁªJÙXÁ EıÃ[˝”X * 

   8 + 4 
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H) i) [˝Tˆ¤X›„Tˆ aÁc ÕX„Ã[˝F›Ã^ Y“TˆÓÁ[˝Tˆfi Y“[˝Á„c Ã̃[˝ GQÕˆ ]ÁX 

◊XSÔÃ̂  EıÃ[˝”X * 3 

 ii) l˘]TˆÁ mSEı ◊Eı ? L-R Ê “̀◊S a][˝ÁÃ̂  [˝Tˆ¤X›Ã[˝ 

l˘]TˆÁ mSEı ◊XSÔÃ̂  EıÃ[˝”X * 2 + 3 

 iii) CÃ^ÁªRÙO◊[˝c˜›X Y“[˝Ác˜]ÁyÁ ◊Eı ? ÊªJÙÁEı EıÁ„Eı [˝„_ ? 

   2 + 2 

I¯) i) Â]ÁL◊_Ã[˝ a…y◊ªRÙO ◊_F«X * AÃ[˝ mÃ[˝”±ºˆ a+„EÔı 

%Á„_ÁªJÙXÁ EıÃ[˝”X * 3 + 3 

 ii) AEı◊ªRÙO ÂTˆL◊ïòıÃ^ ÂEı≥V–„EıÃ[˝ %W˝ÔÁÃ^« 1 μS * Ac Õ 

ÂEı≥V–Eı◊ªRÙO YÃ[˝›l˘ÁGÁ„Ã[˝ 2·7 × 1010 cm/sec 

Â[˝„G W˝Á[˝]ÁX * YÃ[˝›l˘ÁGÁ„Ã[˝ =Y◊ÿöˆTˆ ÂEıÁ„XÁ 

Y^Ô„[˝l˘Eı B %W˝ÔÁÃ^« Y◊Ã[˝]ÁY EıÃ[˝„_ EıTˆ 

YÁ„[˝X ? 6 

ªJÙ) i) ◊[˝_∂ë̂X EıÁ„Eı [˝„_ ? %Ã̂ ‰∏JÙÏ∂ë̂Eı YVÁ„UÔÃ[˝ ◊[˝_∂ë̂X 

ªJÙy‘ [˝ÓÁFÓÁ EıÃ[˝”X * 2 + 4 

 ii) ◊ªJÙy C [˝Tˆ¤X›ac˜ aÁW˝ÁÃ[˝S ◊[˝◊EıÃ[˝Eı ◊[˝XÓÁ„a n-p-n 

ÆœÙÁ≥a◊L∫RÙOÁ„Ã[˝Ã[˝ EıÁ^ÔX›◊Tˆ C È[˝◊`rÙÓa]…c˜ %Á„_ÁªJÙXÁ 

EıÃ[˝”X * 6 

3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 4 = 24 

Eı) a]ÁX l˘]TˆÁa+~ V«◊ªRÙO È[˝V«Ó◊TˆEı [˝Á◊Tˆ„Eı YÁ`ÁYÁ◊` 

Y“#◊_Tˆ EıÃ[˝„_ H„Ã[˝Ã[˝ ÂVCÃ^Á„_ [˝ÓÁ◊TˆªJÙÁÃ[˝ ◊Z–ıt G◊PˆTˆ 

c Ã̃̂  XÁ ÂEıX [˝ÓÁFÓÁ EıÃ[˝”X * c ÕÃ^e YÃ[˝›l˘ÁÃ^ ÂEıÁ„XÁ AEı◊ªRÙO 

◊ÿ⁄̂ ªRÙO ÂU„Eı ◊XGÔTˆ %Á„_Á„EıÃ[˝ Y„U AEı◊ªRÙO YÁTˆ_Á ÿëˆ¨K˜ 

YÁTˆ Ã[˝ÁF„_ ◊Z–ıtm◊_ TˆÁ„VÃ[˝ %Á„GÃ[˝ %[˝ÿöˆÁX ÂU„Eı a„Ã[˝ 

^ÁÃ̂  ÂEıX ? [˝ÓÁFÓÁ EıÃ[˝”X * 3 + 3 

F) ÂEı_Á„aÃ[˝ %Á„_ÁEı %l˘ C Y“W˝ÁX ÊªK˜V EıÁ„Eı [˝„_ ? 

AEıÁl˘ C ◊•%l˘ ÂEı_Áa [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ?  3 + 3 

G) Tˆ◊QÕˆdÂl˘y C ÊªJÙÏ∂ëˆEı„l˘‰yÃ[˝ ]„W˝Ó YÁUÔEıÓ ◊Eı ? AEı◊ªRÙO 

[˝ÁÃ^«Y…SÔ a]Á‹ôˆÃ[˝Á_ YÁTˆ W˝ÁÃ[˝„EıÃ[˝ V«c˜O YÁ„TˆÃ[˝ [˝Ó[˝W˝ÁX d 

A[˝e Y“◊Tˆ YÁ„TˆÃ[˝ Âl˘yZı_ A * ^◊V k YÃ[˝ÁÍ[˝V«Ó◊TˆEı 

W˝–”[˝Eı ◊[˝◊`rÙ t Â[˝„W˝Ã[˝ AEı◊ªRÙO %‹ôˆÃ[˝Eı YÁTˆ•„Ã^Ã[˝ ]„W˝Ó 

Y“„[˝` EıÃ[˝Á„XÁ c˜Ã^ Tˆ„[˝ AÃ[˝ W˝ÁÃ[˝Eı„±ºˆÃ[˝ Eı› Y◊Ã[˝[˝Tˆ¤X   

c˜„[˝ ?  2 + 4 

H) %Á„Yl˘Eı›Ã^ Â[˝G ae„^ÁL„XÃ[˝ a…y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X A[˝e 

AÃ[˝ ÂU„Eı %Á]Á„VÃ[˝ aÁ„Y„l˘ %Á„_ÁÃ[˝ G◊Tˆ„Tˆ ªJÙ_]ÁX 

ÂEıÁX ◊X„V¤` ÊZ–ı„] AEıc Õ %◊\ˆ]«„F ◊XGÔTˆ AEı◊ªRÙO ÂZıÁªRÙO„XÃ[˝ 

G◊Tˆ„[˝G %Á]Ã[˝Á EıTˆ ÂVF[˝ TˆÁ ◊XSÔÃ^ EıÃ[˝”X * 4 + 2 
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I¯) ◊[˝ªRÙOÁ [˝SÔÁ◊_ ◊Eı ? YÁ=◊_Ã[˝ ◊X=◊ÆœÙ„XÁ Y“Eıî •ÁÃ[˝Á ◊Eı\ˆÁ„[˝ 

◊[˝ªRÙOÁ [˝SÔÁ_› [˝ÓÁFÓÁ EıÃ[˝Á ^ÁÃ^ ?  2 + 4 

ªJÙ) X-Ã[˝◊`ΩÃ[˝ Eı„Ã^Eı◊ªRÙO mÃ[˝”±ºˆY…SÔ W˝„]ÔÃ[˝ =‰{F EıÃ[˝”X * AEı◊ªRÙO 

E«ı◊_L X„_Ã[˝ %ÓÁ„XÁQˆ-EıÓÁ„UÁQˆ ◊[˝\ˆ[˝ YÁUÔEıÓ 20 kV 

c˜„_ ◊XGÔTˆ X-Ã[˝◊`ΩÃ[˝ ◊X∂oˆTˆ] TˆÃ[˝ÜÍVHÔÓ EıTˆ c˜„[˝ ?   

   4 + 2 

ªK˜) X›‰ªJÙÃ[˝ [˝«_›Ã^ ÃÃ[˝Á◊`m◊_ aÃ[˝_ EıÃ[˝”X  f 3 + 3 

 i) ( A + B ) ( A + B  ) 

 ii) BABAA ++ . 

L) E = 300 sin 320 t Â\ˆÁ∑RÙO A[˝e  

 i  =  2 sin ( 320 t – 1·5 ) amp. c˜„_ Y◊Ã[˝[˝Tˆfi 

Tˆ◊QÕˆdªJÙÁ_Eı  [˝„_Ã[˝  Eı+Á·¯,  [˝Tˆ¤X›Ã[˝  ÂÃ[˝ÁW˝  A[˝e E C 

i-AÃ[˝ V`ÁÃ[˝ YÁUÔEıÓ ◊XSÔÃ̂  EıÃ[˝”X * 

 

( English Version ) 

 

 

1. Answer any two questions : 20 × 2 = 40 

a) i) What is zone plate ? Explain its 

theory. 1 + 3 

 ii) Show that a zone plate has multiple 

foci. Find the relation among different 

focal lengths. 1 + 3 

 iii) Obtain an expression for the 

separation of interference fringes of a 

Fresnel’s double slit experiment. 4 

 iv) How can Newton’s ring experiment be 

used to determine the refractive index 

of a liquid ? 4 

 v) In Newton’s ring experiment, the 

radius of curvature of the plano-

convex lens is 100 cm. If the radius of 

9th and 25th dark rings are 0·15 cm 

and 0·75 cm respectively, calculate 

the wavelength of the light used. 4 
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b) i) State Gauss’ law of electrostatics. 2 

 ii) Using the law, determine the electric 

field due to a cylindrical charge 

distribution. 4 

 iii) What is electric dipole ? 2 

 iv) Show that the potential energy of a 

electric dipole placed in an uniform 

electric field ( E ) is  
→→

− Ep . ,   

  
→
p  = dipole moment. 4 

 v) What is capacitance of a capacitor ? 

Determine the expression of 

capacitance of a spherical capacitor 

whose inner sphere is earthed. 1 + 3 

 vi) State and explain the laws of 

intermediate metals and intermediate 

temperature in connection with 

thermo-electricity. 4 

c) i) Define coefficient of self induction and 

coefficient of Mutual induction. 2 + 2 

 ii) An e.m.f. E is applied to a circuit 

consisting of a resistance R and a 

capacitor C in series. Calculate the 

growth of charge in the circuit. Sketch 

the change in current with time in the 

circuit. 6 + 2 

 iii) What do you mean by the time 

constant of such circuit and what is 

its significance ? 2 + 2 

 iv) A circuit contains a resistance of 

20 Ω, an inductor of inductance  

50 mH and a battery in series. How 

long after the circuit is opened will the 

current take to decrease to half its 

maximum value ? 4 

d) i) State Bohr’s postulates of hydrogen 

atom model. 4 

 ii) Determine the energy of an electron in 

any stable Bohr’s orbit. 4 

 iii) Draw the symbol of a NAND gate. Give 

its truth table. 2 + 2 

 iv) How can you construct AND gate 

andOR gate only using NAND gates ? 

   4 

 v) Define α and β of a transistor. Find 

the relation between them. 1 + 1 + 2 
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2. Answer any three questions : 12 × 3 = 36 

a) i) What are coherent sources of light ? 

State the conditions for sustained 

interference pattern of light. 2 + 4 

 ii) How many kinds of polarized light are 

there ? State and explain Brewster’s 

law. 3 + 3 

b) i) State and explain Thevenin’s theorem 

for a two-terminal simple conductor 

network. 3 + 3 

 ii) Explain how magnetic properties of 

any substance change with 

temperature. Define ‘Curie point’. 

   4 + 2 

c) i) State Ampere’s circuital law in 

magnetostatics. Show that it can be 

written in the mathematical form  
→→→

μ=×∇ JB 0 . 

 ii) Discuss the differences between a 

dead beat galvanometer and a ballistic 

galvanometer. 8 + 4 

d) i) Calculate the value of mean current 

for a sinusoidal alternating current 

flowing in a circuit. 3 

 ii) What is power factor ? Determine the 

power factor for L-R series circuit. 

   2 + 3 

 iii) What is watt-less current ? What is a 

choke ? 2 + 2 

e) i) Write down Moseley’s law. What is its 

significance ? 3 + 3 

 ii) The half-life of a radioactive 

nucleus  is 1 μS. In the laboratory, 

this  nucleus  moves  with  velocity  

2·7 × 1010 cm/sec. What will be its 

half-life as measured by an observer 

in the laboratory ? 6 

f) i) What is hysteresis ? Explain the 

hysteresis loop of ferromagnetic 

substance. 2 + 4 

 ii) Discuss the working principle and 

draw the characteristics of a common 

emitter n-p-n transistor with diagram 

and circuit. 6 



 SPH-II (UT-202/16) SPH-II (UT-202/16) 2  

B.Sc.-7404-B  [ P.T.O. B.Sc.-7404-B  

3. Answer any four questions : 6 × 4 = 24 

a) Explain why the lights from two electric 

bulbs of same power kept close to each 

other do not produce interference fringes on 

the wall of the room. In Young’s experiment 

if a thin transparent plate is placed in the 

path of light from one slit, the fringe system 

is displaced from its original position. 

Explain why. 3 + 3 

b) Define ‘optic axis’ and ‘principal section’ of 

a crystal. What do you mean by ‘uniaxial’ 

and ‘biaxial’ crystals ? 3 + 3 

c) What are the differences between electric 

field and magnetic field ? Two plates of an 

air-core parallel plate capacitor are at a 

distance d and the area of each plate is A. 

How does its capacitance change when a 

dielectric material of width t and dielectric 

constant k is introduced within the plate ? 

   2 + 4 

d) Establish the relativistic laws of addition of 

velocities. Hence find out what will we 

observe to be the velocity of a photon 

emitted in the same direction in which an 

inertial frame moves with the velocity of 

light with respect to us. 4 + 2 

e) What is Beta spectrum ? Explain the 

spectrum with the help of Pauli’s neutrino 

hypothesis. 2 + 4 

f) Mention  some  important  properties  of   

X-rays. What will be the minimum 

wavelength of X-rays emitted by a Coolidge 

tube if the anode-cathode potential 

difference is 20 kV. 4 + 2 
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g) Simplify the following Boolean expressions : 

   3 + 3 

 i) ( A + B ) ( A + B  ) 

 ii) BABAA ++ .  

h) Calculate the frequency of the alternating 

e.m.f., resistance of the circuit and the 

phase difference between E and i  if   

 E = 300 sin 320 t volt and 

 i  =  2 sin ( 320 t – 1·5 ) amp. 

    
 


