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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 ) 
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) c˜Ác˜O„GXaÀ-AÃ[˝ X›◊Tˆ◊ªRÙO =‰{F EıÃ[˝”X A[˝e AÃ[˝ 

aÁc˜Á„^Ó %Á„_Á„EıÃ[˝ Y“◊TˆaÃ[˝S [˝ÓÁFÓÁ EıÃ[˝”X * 

a«a∂ëˆμ˘ %Á„_ÁEı =da EıÁ„Eı [˝„_ ? 1 + 4 + 1 

 ii) ÿöˆÁÃ^› [˝Ó◊TˆªJÙÁ„Ã[˝Ã[˝ `Tˆ¤m◊_ =‰{F EıÃ[˝”X * c ÕÃ̂ e 

[˝Ó◊TˆªJÙÁ„Ã[˝ n-Tˆ] V›ä ◊Z–ı„tÃ[˝ Â[˝W˝ C _◊ï˘-

Tˆ›[ –̋TˆÁÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * YV¤ÁÃ[˝ ÂEı≥V–›Ã̂  

◊[˝≥V« ÂU„Eı Tˆ›[˝–TˆÁÃ[˝ [˝≥RÙOX„Eı AEı◊ªRÙO ◊ªJÙ‰yÃ[˝ 

aÁc˜Á„^Ó ÂVFÁX * c˜OÃ^e-AÃ[˝ YÃ[˝›l˘ÁÃ^ aÁVÁ %Á„_ÁÃ[˝ 

[˝Ó◊TˆªJÙÁÃ[˝ XEı`ÁÃ^ ◊•Tˆ›Ã^ y‘„]Ã[˝ Â[˝m◊X %Á„_ÁÃ[˝ 

◊Z–ı„tÃ[˝ =YÃ[˝ Y“U] y‘„]Ã[˝ _Á_ %Á„_ÁÃ[˝ 

( TˆÃ[˝ÜÍVHÔÓ 780 nm ) ◊Z–ıt G◊PˆTˆ c˜„_ Â[˝m◊X 

%Á„_ÁÃ[˝ TˆÃ[˝ÜÍVHÔÓ EıTˆ ? 

    ( 1 + 4 + 4 + 2 ) + 3 

F) i) AEıEı ◊ÿ⁄ˆ‰ªRÙO Z–ıX„c˜ÁZıÁÃ[˝ [˝Ó[˝T ¤̂X XEı`ÁÃ[˝ Tˆ›[˝–TˆÁÃ[˝ 

Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * _◊Húˆ C ÂGÏS G◊Ã[˝úˆ 

Tˆ›[˝–TˆÁÃ[˝ `Tˆ¤m◊_ ◊Eı ? Y“U] ÂGÏS G◊Ã[˝úˆ Tˆ›[˝–TˆÁ 

EıTˆ c˜„[˝ ?  6 + 3 + 1 

 ii) V«◊ªRÙO a]„EıÏ◊SEı a]Tˆ_›Ã̂  a][˝◊Tˆ¤Tˆ TˆÃ[˝„ÜÃ[˝ 

=Y◊Ã[˝YÁ„Tˆ EıFX [˝Á]Á[˝Tˆfi A[˝e V◊l˘SÁ[˝Tˆfi [˝ w¯›Ã^ 

a][˝Tˆ¤X YÁCÃ^Á Â^„Tˆ YÁ„Ã[˝ [˝ÓÁFÓÁ EıÃ[˝”X * 
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◊a◊Eı-TˆÃ[˝Ü YÁTˆ ◊Eı ? A◊ªRÙO [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ◊Eı\ˆÁ„[˝ 

[˝ w¯›Ã^ a][˝◊Tˆ¤Tˆ %Á„_Á =dY~ EıÃ[˝Á Â^„Tˆ YÁ„Ã[˝ 

[˝ÓÁFÓÁ EıÃ[˝”X * AEı◊ªRÙO %‰}Ã[˝ %W Ô̋-TˆÃ[˝Ü YÁ„TˆÃ[˝ 

◊X∂ôTˆ] Â[˝W˝ 60 ]Ác˜Oy‘X * 600 nm TˆÃ[˝„ÜÃ[˝ 

%Á„_ÁÃ[˝ Âl˘‰y O- A[˝e E-TˆÃ[˝„ÜÃ[˝ Y“◊TˆaÃ[˝Á„·¯Ã[˝ 

[˝Ó[˝W˝ÁX ◊XSÔÃ^ EıÃ[˝”X * 5 + 3 + 2 

G) i) Tˆ◊QÕˆd-◊•„]Ã[˝” ◊Eı ? a«b] Tˆ◊QÕˆdÂl˘‰yÃ[˝ AEı◊ªRÙO 

◊•„]Ã[˝”Ã[˝ =YÃ[˝ Y“^«N˛ ªRÙOEÔı C a◊á˚Tˆ ◊ÿöˆ◊Tˆ`◊N˛Ã[˝ 

Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * V«◊ªRÙO ◊•„]Ã[˝”Ã[˝ ]„W˝Ó 

◊]U◊ïòıÃ̂ ÁÃ̂  YÁÃ[˝&◊Ã[˝Eı ◊ÿöˆ◊Tˆ`◊N˛ EıTˆ c˜„[˝ ? 

    1 + 4 + 5 

 ii) %ÓÁ◊+Ã^Á„Ã[˝Ã[˝ %Á[˝Tˆ¤X› a…y◊ªRÙO [˝_«X C AÃ[˝ 

%[˝Eı_ Ã[˝÷Y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * Ac Õ a…y Y“„Ã^ÁG 

Eı„Ã[˝ AEı◊ªRÙO V›HÔ Â]ÁªRÙOÁ Â[˝_XÁEıÁÃ[˝ Y◊Ã[˝[˝Ác˜›Ã[˝ 

(a) Â\ˆTˆ„Ã[˝ A[˝e (b) [˝Ác˜O„Ã[˝ Y“[˝Á„c˜Ã[˝ LXÓ 

ÊªJÙÏ∂ëˆEı„l˘‰yÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 

b  ÈVHÔÓ◊[˝◊`rÙ AEı◊ªRÙO [˝GÔÁEıÁÃ[˝ E«ıâ¯_›„Tˆ 

I  Y“[˝Ác˜]ÁyÁÃ[˝ LXÓ ÂEı≥V–ÿöˆ„_ ÊªJÙÏ∂ëˆEı„l˘y ◊XSÔÃ̂  

EıÃ[˝”X * 1 + 2 + 4 + 3 

H) i) AEı◊ªRÙO L-C-R Ê “̀S› [˝T ¤̂X›„Tˆ aÁc ÕX›Ã̂  Y“TˆÓÁ[˝Tˆfi 

Â\ˆÁ‰∑RÙOL Y“„Ã^ÁG EıÃ[˝„_ TˆÁdl˘◊SEı Y“[˝Ác˜]ÁyÁÃ[˝ 

Ã[˝Á◊`]Á_Á Â\ˆkÙÃ[˝◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó ◊XSÔÃ̂  EıÃ[˝”X * 

[˝Tˆ¤X›◊ªRÙO„Tˆ l˘]TˆÁÃ[˝ %YªJÙÃ^ A[˝e Ê`“◊S-%X«XÁ„VÃ[˝ 

`Tˆ¤◊ªRÙO %Á„_ÁªJÙXÁ EıÃ[˝”X * %X«XÁV Â_F◊ªRÙO ◊ªJÙyac˜ 

Â[˝ÁMıÁX * Q-aeFÓÁÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  EıÃ[˝”X * 

Q-aeFÓÁÃ[˝ a„Ü [˝Tˆ¤X›Ã[˝ [˝ÓÁâ¯-◊[˝ÿôˆÁÃ[˝ C G–Á◊c˜TˆÁÃ[˝ 

(selectivity) a+EÔı %Á„_ÁªJÙXÁ EıÃ[˝”X * 

    4 + 2 + 1 + 3 + 3 + 3 

 ii) ◊Qˆ-]Ã[˝GÓÁ„XÃ[˝ =YYÁVÓ V«◊ªRÙO ◊_F«X * V«◊ªRÙO [ «̋_›Ã̂  

ªJÙ_Ã[˝Á◊ Ã̀[˝ Âl˘‰y A„VÃ[˝ aTˆÓTˆÁ Y“]ÁS EıÃ[˝”X * 4 

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

Eı) V«◊ªRÙO %Á„[˝`Eı„Eı (i) Ê “̀◊S C (ii) a]Á‹ôˆÃ[˝Á_ a][˝Á„Ã^ ^«N˛ 

EıÃ[˝„_ A„VÃ[˝ T«ˆ_Ó %Á„[˝`Á·¯ EıTˆ c˜„[˝ ? ^«GΩX mSÁ·¯ 

◊Eı ? A◊ªRÙOÃ[˝ ]ÁX (i) AEı [˝Á (ii) …̀XÓ c˜„Tˆ YÁ„Ã[˝ A]X 

%Á„[˝`Eı [˝Ó[˝ÿöˆÁÃ[˝ [˝SÔXÁ ◊VX * 3 + 3 + 2 + 4 

F) W˝ÁÃ[˝Eı±ºˆ EıÁ„Eı [˝„_ ? [˝ÁÃ^«Y…SÔ AEı◊ªRÙO a]Á‹ôˆÃ[˝Á_ YÁTˆ 

W˝ÁÃ[˝„EıÃ[˝ %„W˝ÔEıªRÙOÁ k YÃ[˝ÁÍ[˝V«Ó◊TˆEı W˝–”[˝Eı◊[˝◊`rÙ AEı◊ªRÙO 

]ÁW˝Ó] •ÁÃ[˝Á Y…SÔ EıÃ[˝Á c˜_ * W˝ÁÃ[˝Eı◊ªRÙOÃ[˝ W˝ÁÃ[˝Eı„±ºˆÃ[˝ 

Y◊Ã[˝[˝Tˆ¤X ◊XSÔÃ^ EıÃ[˝”X * AEı◊ªRÙO ÂGÁ_›Ã^ W˝ÁÃ[˝„EıÃ[˝ 

%\ˆÓ‹ôˆÃ[˝ÿöˆ ÂGÁ_Eı \…ˆ◊]ae_G¬ c˜„_ AÃ[˝ W˝ÁÃ[˝Eı±ºˆ ◊XSÔÃ^ 

EıÃ[˝”X * 2 + 4 + 6 
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G) AEı◊ªRÙO Y“„l˘YEı GÓÁ_\ˆÁ„XÁ◊]ªRÙOÁ„Ã[ Ã̋[˝ •ÁÃ[˝Á ◊Eı Y◊Ã[˝]ÁY 

EıÃ[˝Á c Ã̃̂  A[˝e TˆÁÃ[˝ LXÓ AÃ[˝ GPˆ„X ◊Eı ◊Eı `Tˆ¤ YÁ_X 

EıÃ[˝Á c˜Ã^ ? %[˝]≥VX mSEı =„Yl˘S›Ã^ XÁ c˜„_ AEı◊ªRÙO 

Y“„l˘YEı GÓÁ_\ˆÁ„XÁ◊]ªRÙOÁÃ[˝ •ÁÃ[˝Á ◊Eı\ˆÁ„[˝ %ÁW˝ÁX Y◊Ã[˝]ÁY 

EıÃ[˝Á Â^„Tˆ YÁ„Ã[˝ [˝SÔXÁ EıÃ[˝”X * _GÁ◊Ã[˝V] ‚—˜ÁaÁ·¯ EıÁ„Eı 

[˝„_ ?  2 + 2 + 6 + 2 

H) ◊ÿöˆÃ[˝ (d.c.) Tˆ◊QÕ̂ ¨JÙÁ_Eı [˝_ Y“„Ã̂ Á„G ÂEıÁX L-R [˝Tˆ¤X›„Tˆ 

Y“[˝Ác˜]ÁyÁÃ[˝ [˝ ◊à˘ C l˘Ã^ %Á„_ÁªJÙXÁ EıÃ[˝”X A[˝e %Á„[˝`Eı 

C ÂÃ[˝ÁW˝„Eı a]„Ã̂ Ã[˝ aÁ„U ◊[˝\ˆ[˝ YTˆ„XÃ[˝ ◊ªJÙy ÂVFÁX * 

a]Ã^ W˝–”[˝Eı ◊Eı ?  6 + 2 + 2 + 2 

I¯) i) Â_Á„Ã[˝t Ã[˝÷YÁ‹ôˆÃ[˝ a]›EıÃ[˝S ÂU„Eı %Á„_ÁÃ[˝ 

G◊Tˆ„[˝„GÃ[˝ T«̂_X›Ã̂  G◊Tˆ„Tˆ ª̂JÙ_]ÁX ÂEıÁX [˝ÿô«̂ Ã[˝ 

ÈVHÔÓ a„·¯ÁªJÙX a…y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 6 

 ii) VÓ [˝–G◊_ (de Broglie) Y“Eıî◊ªRÙO [˝ÓÁFÓÁ EıÃ[˝”X * 

10 3− kg \ˆ„Ã[˝Ã[˝ AEı◊ªRÙO [˝ÿô«ˆ 10 2− ms 1−  

Â[˝„G ªJÙ_‰ªK˜ * [˝ÿô«̂ ◊ªRÙOÃ[˝ VÓ [˝–G◊_ TˆÃ[˝ÜÍVHÔÓ EıTˆ 

c˜„[˝ ? 4 + 2 

ªJÙ) i) ◊XÃ[˝◊[˝◊¨K˜~ C È[˝◊`rÙÓa…ªJÙEı X- Ã[˝◊`Ω [˝SÔÁ_› Â_F-

AÃ[˝ [˝ÓÁFÓÁ ◊VX * 6 

 ii) YÁ=◊_Ã[˝ [˝L¤X X›◊Tˆ ◊[˝[˝ Tˆ C [˝ÓÁFÓÁ 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“#ï◊_Tˆ EıÃ[˝„_ H„Ã[˝Ã[˝ ÂVCÃ^Á„_ [˝Ó◊TˆªJÙÁÃ[˝ ◊Z–ıt G◊PˆTˆ 

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

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

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

^ÁÃ̂  * Ac Õ ◊Z–ıtªJ«ÙÓ◊Tˆ Y◊Ã[˝]ÁY Eı„Ã[˝ ÿëˆ¨K˜ YÁTˆ◊ªRÙOÃ[˝ Â[˝W˝ 

◊Eı\ˆÁ„[˝ ◊XSÔÃ̂  EıÃ[˝Á ^ÁÃ^ ?  2 + 4 

F) Tˆ◊QÕˆdÂl˘y AEı ]ÁW˝Ó] ÂU„Eı %XÓ ]ÁW˝Ó„] Y“„[˝` EıÃ[˝ÁÃ[˝ 

a›]Áÿö̂  `T ¤̂m◊_ ◊_F«X C [˝ÓÁFÓÁ EıÃ[˝”X *  6 

G) %Á◊c˜Tˆ Y◊Ã[˝[˝Ác˜› Tˆ„_Ã[˝ %◊Tˆ a◊~Eı‰ªRÙO Tˆ◊QÕˆdY“Á[˝„_ÓÃ[˝ 

]ÁX C ◊VEı ◊XSÔÃ^ EıÃ[˝”X * 6 

H) AEı◊ªRÙO aÁc˜OX aV ` Y“TˆÓÁ[˝Tˆfi Y“[˝Á„c˜Ã[˝ GQÕˆ ]ÁX C ]…_ 

GQÕ̂  [˝GÔ ]ÁX ◊XSÔÃ̂  EıÃ[˝”X * 3 + 3 
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I¯) %„Yl˘Eı›Ã^ Â[˝G ae„^ÁL„XÃ[˝ a…ym◊_ 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˜O %◊\ˆ]«„F ◊XGÔTˆ AEı◊ªRÙO ÂZıÁªRÙO„XÃ[˝ 

G◊Tˆ„[˝G %Á]Ã[˝Á EıTˆ ÂVF[˝ TˆÁ ◊XSÔÃ̂  EıÃ[˝”X * 4 + 2 

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˜„_ ◊X∂oˆTˆ] ÈV„HÔÓÃ[˝ X-Ã[˝◊`ΩÃ[˝ T Ã̂[˝ÜÍVHÔÓ EıTˆ 

c˜„[˝ ?  4 + 2 

ªK˜) ÂEı≥V–Eı›Ã^ ◊[˝HªRÙO„X Q ]ÁX EıÁ„Eı [˝„_ [˝ÓÁFÓÁ EıÃ[˝”X * EıTˆ 

Ã[˝Eı„]Ã[˝ ◊[˝HªRÙOX aïˆ[˝ ?  4 + 2 

L) ◊X=◊ÆœÙ„XÁ Eı› ? AÃ[˝ W˝]Ô ◊[˝[˝ Tˆ EıÃ[˝”X * 6 
 

 
( English Version ) 

 

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

a) i) State Huygens’ principle and apply it 

to explain refraction of light. What are 

coherent sources of light ? 1 + 4 + 1 

 ii) What are the conditions for sustained 

interference of light ? Obtain the 

expressions for the width and the 

intensity of the n-th bright fringe in 

Young’s experiment. Give a plot of 

intensity with distance from the 

central maximum. In Young’s 

experiment with white light, the 

second violet bright fringe is 

superposed on the first red one 

( λ = 780 nm ). Find the wavelength of 

violet light. ( 1 + 4 + 4 + 2 ) + 3 
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b) i) Obtain the expression for the intensity 
distribution in Fraunhofer diffraction 
by a single slit. What are the 
conditions of minima and of 
secondary maxima ? Find the 
intensity of first secondary maximum. 

    6 + 3 + 1 

 ii) Explain how you can produce left-
handed and right-handed circularly 
polarized light by superposing two 
light beams linearly polarized in 
mutually perpendicular directions. 
What is meant by a quarter-wave 
plate ? How can you use a quarter-
wave plate to produce circularly 
polarized light ? The minimum 
thickness of a mica half-wave plate is 
60 micron. Calculate the difference 
between the refractive indices of the 
O- and E-waves for a light of 600 nm 
wavelength. 5 + 3 + 2 

c) i) What is an electric dipole ? Obtain the 
expressions for the torque and the 
potential energy of a dipole in a 
uniform electric field. What will be the 
mutual potential energy of interaction 
of two dipoles. 1 + 4 + 5 

 ii) State Ampere’s circuital law and 

establish its differential form. Apply 

the law to obtain expressions for the 

magnetic field (a) inside and 

(b) outside a long thick cylindrical 

conductor carrying current. Find out 

the magnetic field at the centre of a 

square coil of length b carrying a 

current I. 1 + 2 + 4 + 3 

d) i) Apply the vector diagram method to 

find out the expression for the 

instantaneous current in a series L-C-

R circuit when a sinusoidal A.C. 

voltage is applied to it. Discuss the 

dissipation of power and the condition 

of series resonance in the circuit. 

Explain the resonance curve with a 

diagram. Find out expression of the 

Q-factor. Discuss how Q-factor is 

related to the selectivity of the circuit 

and its bandwidth. 

    4 + 2 + 1 + 3 + 3 + 3 
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 ii) State De Morgan’s theorems. 

Establish them for two Boolean 

variables. 4 

2. Answer any three questions : 12 × 3 = 36 

a) What will be the equivalent inductances of 

two inductors when they are connected 

(i) in series and (ii) in parallel ? What is 

coupling coefficient ? Describe the 

arrangements when the coupling coefficient 

will be (i) unity or (ii) zero. 3 + 3 + 2 + 4 

b) What is capacitance ? Half of the core of an 

air-cored capacitor is filled with a medium 

of dielectric constant k. Find the change in 

capacitance. Find out the capacitance of a 

spherical capacitor when the inner sphere 

is earthed. 2 + 4 + 6 

c) What is measured by a ballistic 

galvanometer and what are the conditions 

to be satisfied for such measurement ? 

Describe how you can measure charge by a 

ballistic galvanometer when the damping 

factor is not negligible. What is logarithmic 

decrement ? 2 + 2 + 6 + 2 

d) Discuss the growth and decay of current in 

an L-R circuit when a d.c. voltage is 

applied. Show by a diagram the voltage 

drops across the resistance and the 

inductance. What is time constant ? 

   6 + 2 + 2 + 2 

e) i) Using the Lorentz transformation 

equations establish the length 

contraction formula for an object 

moving at a relativistic speed. 6 
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 ii) Discuss de Broglie’s hypothesis. A 

body of mass 10 3− kg is moving at a 

speed of 10 2− ms 1− . What is the 

de Broglie wavelength of it ? 4 + 2 

f) i) Explain the continuous and 

characteristic spectra of X-rays. 6 

 ii) State and explain Pauli’s exclusion 

principle. 6 

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 a 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. How 

can the thickness of the plate be obtained 

by measuring the fringe shift ? 2 + 4 

b) Write the boundary conditions when an 

electric field enters from one medium to 

another and explain them. 6 

c) Find the magnitude and direction of electric 

intensity very near a charged conducting 

surface. 6 

d) Determine the average and root mean 

square values of a sinusoidal alternating 

current. 3 + 3 

e) 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 
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f) Mention  some  important  properties  of   

X-rays. What will be the minimum wave- 

length of X-rays emitted by a Coolidge tube 

if the anode-cathode potential difference is 

20 kV ? 4 + 2 

g) Explain Q-value in a nuclear reaction. How 

many types of such reactions are possible ? 

   4 + 2 

h) What is neutrino ? Describe its properties. 6 

    
 


