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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 ) 

ªY“U] Yy ( S-I, SPH-I : Physics-I ) 
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∂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 20 × 2 = 40 

Eı) i) 
∧∧∧→

−−= kjiA 362  A[˝e 

  
∧∧∧→

−+= kjiB 34  Â^ a]Tˆ„_ %[˝◊ÿöˆTˆ TˆÁÃ[˝ 

%◊\ˆ_„∂ëˆ AEıEı Â\ˆkÙÃ[˝ ◊XSÔÃ^ EıÃ[˝”X * 4 

 ii) Y“]ÁS EıÃ[˝”X  

  ( ) ∧∧∧→
+++= kxzjxizxyF 22 22  ◊X=ªRÙOX 

[˝_◊ªRÙO aeÃ[˝l˘› * 4 

 iii) GÁ=„aÃ[˝ QˆÁc Õ\ˆÁ„L¤≥a =YYÁVÓ◊ªRÙO ◊[˝[  ̋Tˆ EıÃ[˝”X * 

Ac˜O =YYÁVÓ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO 

ÂGÁ_„EıÃ[˝ ( Tˆ_„l˘yZı_ LÁXÁ UÁEı„_ ) %ÁÃ̂ TˆX  
3

3
4 aV π= , Â^FÁ„X a = ÂGÁ_„EıÃ[˝ [˝ÓÁaÁW˝Ô * 

    2 + 4 

 iv) AEı◊ªRÙO H…SÔÁÃ^]ÁX [˝ÿô«ˆÃ[˝ =YÃ[˝ Y“^«N˛ [˝„_Ã[˝ }Á]Eı 

A[˝e [˝ÿô«ˆ◊ªRÙOÃ[˝ ÂEıÏ◊SEı \ˆÃ[˝„[˝„GÃ[˝ a∂ëˆ„μ˘Ã[˝ Ã[˝Á◊`]Á_Á 

Y“◊TˆúˆÁ EıÃ[˝”X * Ac˜O Ã[˝Á◊`]Á_ÁÃ[˝ aÁc˜Á„^Ó ÂEıÏ◊SEı 

\ˆÃ[˝„[˝„GÃ[˝ aeÃ[˝l˘S a…y Y“◊TˆúˆÁ EıÃ[˝”X * 4 + 2 

F) i) G–c˜G◊Tˆ a+„EÔı ÂEıY_Á„Ã[˝Ã[˝ a…ym◊_ ◊[˝[˝ Tˆ 

EıÃ[˝”X * 3 

 ii) Y ◊U[˝›Ã[˝ %\ˆÓ‹ôˆ„Ã[˝ ÂEıÁXÀ [˝ÿô«ˆ„Eı ◊X„Ã^ ÂG„_ [˝ÿô«ˆ◊ªRÙO 

Â^ %◊\ˆEı^ÔL ±ºˆÃ[˝S %X«\ˆ[˝ EıÃ[˝„[˝ TˆÁÃ[˝ Ã[˝Á◊`]Á_Á 

◊XSÔÃ̂  EıÃ[˝”X * Y“]ÁS EıÃ[˝”X Â^ Y ◊U[˝›Ã[˝ ÂEı‰≥V– 

%◊\ˆEı^ÔL ±ºˆÃ[˝„SÃ[˝ ]ÁX `…XÓ * 4 + 2 

 iii) ÂEıÁX [˝ÿô«ˆ„Eı AEı◊ªRÙO [˝◊c˜ÿöˆ [˝_ •ÁÃ[˝Á Âa◊ªRÙOÃ[˝ ÈV„HÔÓÃ[˝ 

Y◊Ã[˝[˝Tˆ¤X HªRÙOÁ„_ [˝ÿô«ˆ◊ªRÙOÃ[˝ ]„W˝Ó Â^ ◊ÿöˆ◊Tˆ`◊N˛ a◊á˚Tˆ 

c˜Ã^ TˆÁÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 4 



 3 SPH-I (UT-201/15) SPH-I (UT-201/15) 4 

B.Sc.-554-G  [ P.T.O. B.Sc.-554-G  

 iv) Y úˆªRÙOÁ„XÃ[˝ %ÁS◊[˝Eı Tˆ√º¯ %Á„_ÁªJÙXÁ EıÃ[˝”X * 2 

 v) %ÁV`Ô GÓÁ„aÃ[˝ G◊TˆTˆ„√º¯Ã[˝ %Ü›EıÁÃ[˝a]…c˜ ◊[˝[˝ Tˆ 

EıÃ[˝”X * 5 

G) i) TˆÁYG◊Tˆ◊[˝VÓÁÃ[˝ Y“U] a…y◊ªRÙO ◊[˝[˝ Tˆ A[˝e [˝ÓÁFÓÁ 

EıÃ[˝”X * 5 

 ii) %ÁV`Ô GÓÁ„aÃ[˝ Ã[˝”à˘TˆÁY Y◊Ã[˝[˝Tˆ¤„XÃ[˝ Âl˘‰y GÓÁ„aÃ[˝ 

%ÁÃ̂ TˆX C ªJÙÁ„YÃ[˝ ]„W˝Ó a+EÔı ÿöˆÁYX EıÃ[˝”X * 4 

 iii) TˆÁY ◊[˝◊EıÃ[˝S aey‘Á‹ôˆ ◊EıEÔıZı-AÃ[˝ a…y ◊[˝[˝ Tˆ C 

Y“]ÁS EıÃ[˝”X * 3 + 4 

 iv) AEı◊ªRÙO L_Á`„Ã^ 0·04 m Y«Ã[˝” [˝Ã[˝Zı L„] 

%Á‰ªK˜ * =Y„Ã[˝Ã[˝ [˝ÁÃ^«Ã[˝ =b’TˆÁ  261 K * Eı› 

c˜Á„Ã[˝ [˝Ã[˝Zı L]„Tˆ UÁEı„[˝ ? ÂVCÃ̂ Á %Á‰ªK˜ [˝Ã[˝„ZıÃ[˝ 

%Á„Y◊l˘Eı TˆÁY = 2·184 Wm 1− K 1− , 

[˝Ã[˝„ZıÃ[˝ HX±ºˆ  = 920 kg m 3− , [˝Ã[˝Zı G_„XÃ[˝ 

_›XTˆÁY = 333 kJ/kg. 4 

H) i) YÃ[˝&Ã[˝ _∂ëˆ\ˆÁ„[˝ ◊y‘Ã^Á`›_ a]Eı+Á„·¯Ã[˝ (ω) 

◊Eı‹ô«̂  ◊\ˆ~ V`Á (φ) C ◊\ˆ~ ◊[˝ÿôˆÁ„Ã[˝Ã[˝ V«◊ªRÙO aÃ[˝_ 

ÂVÁ_G◊TˆÃ[˝ =Y◊Ã[˝YÁ„TˆÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 

Y“]ÁS  EıÃ[˝”X Â^ ÂVÁ_G◊Tˆ◊ªRÙO  aÃ[˝_ÍÃ[˝◊FEı  c˜„[˝ 

^FX  φ = 0  A[˝e  φ = π * 5 + 2 

 ii) ÂZı]ÔÁÃ[˝ X›◊Tˆ Y“„Ã̂ ÁG Eı„Ã[˝ Y“◊TˆZı_„XÃ[˝ a…ym◊_ 

Y“◊TˆúˆÁ EıÃ[˝”X * 5 

 iii) AEı◊ªRÙO =w¯_ Â_≥a ÂU„Eı 0·90 m V…„Ã[˝ AEı◊ªRÙO 

[˝ÿô«ˆ Ã[˝ÁF„_ Â_≥a ÂU„Eı 0·45 m V…„Ã[˝ Ã[˝ÁFÁ AEı◊ªRÙO 

YV¤ÁÃ^ aVÀ◊[˝∂ëˆ G◊PˆTˆ c˜Ã^ * =w¯_ Â_„≥aÃ[˝ 

ae&„`Ô AEı◊ªRÙO %[˝Tˆ_ Â_≥a [˝aÁ„_ aVÀ◊[˝∂ëˆ 

YÁCÃ^ÁÃ[˝ LXÓ YV¤Á◊ªRÙO„Eı %ÁÃ[˝C 0·75 m V…„Ã[˝ 

◊X„Ã^ Â^„Tˆ c˜Ã^ * %[˝Tˆ_ Â_≥a◊ªRÙOÃ[˝ ÂZıÁEıÁa ÈVHÔÓ 

◊XSÔÃ̂  EıÃ[˝”X * 4 

 iv) AEı◊ªRÙO aÃ[˝_ %S«[˝›l˘S ^„‹óˆÃ[˝ ◊[˝[˝W˝Ô„XÃ[˝ Ã[˝Á◊`]Á_Á 

◊XSÔÃ̂  EıÃ[˝”X * 4 

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

Eı) i) 
→
A  C 

→
B -AÃ[˝ ]W˝Ó[˝Tˆfi ÂEıÁS θ C TˆÁ„VÃ[˝ ◊VEÀı 

ÂEıÁaÁc ÕX ^UÁy‘„] 111 ,, νμλ  A[˝e 

222 ,, νμλ  c˜„_ Y“]ÁS EıÃ[˝”X Â^ 

  cos θ  =  212121 νν+μμ+λλ  . 4 

 ii)  ^◊V 
→
a  AEı◊ªRÙO ◊ÿöˆÃ[˝ Â\ˆkÙÃ[˝ c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X 

Â^ 
→→→→

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∇ ara . , Â^FÁ„X 

→
r  =  %[˝ÿöˆÁX 

Â\ˆkÙÃ[˝ * 4 

 iii) 
→
f  AEı◊ªRÙO ◊ÿöˆÃ[˝ Â\ˆkÙÃ[˝ * Y“]ÁS EıÃ[˝”X Â^ 

→
f  

A[˝e  t
f

d
d
→

  YÃ[˝&Ã[˝ _∂ë̂ * 4 
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F) i) AEı◊ªRÙO YÁTˆ_Á %ÁÃ̂ TˆÁEıÁÃ[˝ YÁ„TˆÃ[˝ ÂEı≥V–GÁ]› A[˝e 

Y“„ÿöˆÃ[˝ a]Á‹ôˆÃ[˝Á_ %„l˘Ã[˝ aÁ„Y„l˘ LQÕˆTˆÁ }Á]Eı 

◊XSÔÃ̂  EıÃ[˝”X * 4 

 ii) AEı◊ªRÙO ªJÙT«ˆ\«ˆ¤„LÃ[˝ [˝Áßm◊_ \ˆÃ[˝c˜›X A[˝e Âa◊ªRÙOÃ[˝ 

`›bÔ◊[˝≥V«m◊_ A ( – 3, 2 ), B ( 3, – 1 ), 

C ( 6, 3 ) C D ( 12, 2 ) * ^◊V A, B, C, D 

ÂTˆ ^UÁy‘„] 1 ÂEı◊L, 2 ÂEı◊L, 3 ÂEı◊L A[˝e 

4 ÂEı◊L \ˆÃ[˝ %Á[˝à˘ UÁ„Eı Tˆ„[˝ [˝Ó[˝ÿöˆÁ◊ªRÙOÃ[˝ 

\ˆÃ[˝„Eı≥V– ◊XSÔÃ̂  EıÃ[˝”X * 4 

 iii) xy Tˆ„_ G◊Tˆ`›_ AEı◊ªRÙO EıSÁÃ[˝ %[˝ÿö̂ ÁX Â\ˆkÙÃ[˝ 

  tbjtair ω+ω=
∧∧→

sincos * EıSÁ◊ªRÙOÃ[˝ ±ºˆÃ[˝S 

◊XSÔÃ̂  EıÃ[˝”X * 4 

G) i) AEı◊ªRÙO [˝ÿô«ˆ„Eı >W[˝Ô]«„F =dÂl˘Y EıÃ[˝Á c˜_ * ^◊V 

6·4 × 10 6 m =¨JÙTˆÁÃ^ [˝ÿô«ˆ◊ªRÙO ÂYgÏªK˜ÁÃ^ Tˆ„[˝ TˆÁ„Eı 

EıTˆ Â[˝„G ◊X„l˘Y EıÃ[˝Á c˜„Ã^◊ªK˜_ ? Y ◊U[˝›Ã[˝ 

[˝ÓÁaÁW˝Ô = 6·4 × 10 6 m, Y ◊U[˝› Y „úˆ %◊\ˆEıbÔL 

±ºˆÃ[˝S = 9·8 m/s 2  * 4 

 ii) AEı◊ªRÙO [˝ÿô«ˆ◊Yâ¯„Eı l ÈV„HÔÓÃ[˝ \ˆÁÃ[˝c˜›X C %Y“aÁ^Ô 

AEı◊ªRÙO a«TˆÁÃ[˝ aÁc˜Á„^Ó %X«\…̂ ◊]Eı Tˆ„_ a«b] Â[˝„G 

%Á[˝Tˆ¤X EıÃ[˝Á„XÁ c˜‰¨K˜ * ^◊V M«ı_X ◊[˝≥V«GÁ]› 

=_∂ëˆ ÂÃ[˝FÁÃ[˝ a„Ü a«TˆÁ θ ÂEıÁ„S UÁ„Eı Tˆ„[˝ Y“]ÁS 

Â^ EıÃ[˝”X [˝ÿô«ˆ◊Y„â¯Ã[˝ %Á[˝Tˆ¤XEıÁ_  

  T  =  2π 
g

l θcos . 4 

 iii) %ÁV`Ô GÓÁ„aÃ[˝ ªJÙÁ„YÃ[˝ a]›EıÃ[˝S [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ 

[˝„Ã^„_Ã[˝ a…y C ªJÙÁ_Ô„aÃ[˝ a…y Y“]ÁS EıÃ[˝”X * 4 

H) i) V≥Qˆ [˝Ã[˝Á[ Ã̋[˝ TˆÁ„YÃ[˝ @L«„Ã[˝F Y“[˝Ác˜ aey‘Á‹ôˆ 

Z«ı◊Ã[˝„Ã^-AÃ[˝ a]›EıÃ[˝S Y“◊TˆúˆÁ EıÃ[˝”X * ◊ÿöˆ◊Tˆ 

%[˝ÿö̂ ÁÃ̂  Y úˆTˆ_ ÂU„Eı ◊[˝◊EıÃ[˝S (a) =„Yl˘S›Ã̂  

c˜„_, (b) =„Yl˘S›Ã̂  XÁ c˜„_ =da ÂU„Eı x-V…Ã[˝„±º̂  

=b’TˆÁÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 4 + 2 + 2 

 ii) %[˝]◊≥VTˆ Eı+G◊TˆÃ[˝ a]›EıÃ[˝S Y“◊TˆúˆÁ EıÃ[˝”X * 4 

I¯) i) =w¯_ Â_„≥aÃ[˝ •ÁÃ[˝Á aVÀ◊[˝∂ëˆ GPˆ„XÃ[˝ Âl˘‰y [˝ÿô«ˆ C 

YV¤ÁÃ[˝ ]„W˝Ó X…ÓXTˆ] V…Ã[˝±ºˆ EıTˆ c˜CÃ^Á Y“„Ã^ÁLX ? 4 

 ii) V«◊ªRÙO ae_G¬ YÁTˆ_Á Â_≥a a][˝Á„Ã^Ã[˝ T«ˆ_Ó ÂZıÁEıÁa 

ÈV„HÔÓÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 4 

 iii) YÃ[˝&Ã[˝ ae_G¬ V«◊ªRÙO Â_„≥aÃ[˝ %[˝SÔTˆÁÃ[˝ `Tˆ¤ 

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

Eı) i) ÂVFÁX Â^ 

  22
22

. bababa =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×

→→→→
. 3 

 ii) 0=++
→→→
cba  c˜„_, Y“]ÁS EıÃ[˝”X Â^ 

  
→→→→→→

×=×=× accbba . 3 

F) LQÕ̂TˆÁ }Á]Eı aey‘Á‹ô̂  a]Á‹ô̂ Ã[˝Á_ %„l Ã̆[˝ =YYÁVÓ ◊[˝[  ̋Tˆ 

EıÃ[˝”X C Y“]ÁS EıÃ[˝”X * 2 + 4 

G) \ˆÁÃ[˝c˜›X V„â¯Ã[˝ [˝y‘XLÁTˆ %[˝X]„XÃ[˝ Ã[˝Á◊`]Á_Á ◊_F«X * 

Ac Õ Ã[˝Á◊`]Á_Á [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ V«c˜O Y“Á‹ôˆ V ªRÕÙ AEı◊ªRÙO c˜Á_EıÁ 

%X«\«ˆ◊]Eı V„â¯Ã[˝ ]W˝Óÿöˆ„_ \ˆÁÃ[˝ ªJÙÁYÁ„XÁÃ[˝ Zı„_ V„â¯Ã[˝ 

%[˝X]„XÃ[˝ Ã[˝Á◊`]Á_Á Y“◊TˆúˆÁ EıÃ[˝”X * 2 + 4 

H) TˆÃ[˝„_Ã[˝ W˝ÁÃ[˝Á„Ã[˝F Y“[˝Á„c˜Ã[˝ LXÓ [˝ÁX«Ô≈◊_Ã[˝ =YYÁVÓ ◊[˝[˝ Tˆ 

EıÃ[˝”X A[˝e Y“]ÁS EıÃ[˝”X * 2 + 4 

I¯) i) 100ºC A[˝e 10ºC AÃ[˝ ]„W˝Ó ◊y‘Ã^Á`›_ AEı◊ªRÙO 

EıÁ„XÔÁ c˜O◊t„X AEı◊ªRÙO ªJÙ„y‘Ã[˝ EıÁ„^ÔÃ[˝ Y◊Ã[˝]ÁS 

1200 joule c˜„_ Eı› Y◊Ã[˝]ÁS TˆÁY =da ÂU„Eı 

G c˜›Tˆ c˜„Ã̂ ◊ªK˜_ ? 3 

 ii) ◊X∂oˆ◊_◊FTˆ TˆUÓ ÂU„Eı a…„^ÔÃ[˝ Y úˆTˆ„_Ã[˝ GQÕˆ 

=b’TˆÁ ◊XSÔÃ^ EıÃ[˝”X f 

  ÂaÏÃ[˝ W˝–”[˝Eı = 1360 W/m 2 , 

  Ê∫RÙOZıÁX W˝–”[˝Eı = 5·67 × 10 8− WmK 1−  

  a…„^ÔÃ[˝ GQÕˆ [˝ÓÁaÁW˝Ô = 7 × 10 8 m  

 a…^Ô C Y ◊U[˝›Ã[˝ ]„W˝Ó GQÕˆ V…Ã[˝±ºˆ = 1·49 × 1011 m. 3 

ªJÙ) QˆY_ÁÃ[˝ ◊y‘Ã^Á [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? =da G◊Tˆ`›_, 

Y^Ô„Yl˘Eı ◊ÿö̂ Ã[˝ UÁEı„_ =dÂaÃ[˝ `„åÃ[˝ Eı+Á·¯ ◊Eı\ˆÁ„[˝ 

Y◊Ã[˝[˝◊T ¤̂Tˆ c Ã̃̂  ?  2 + 4 
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( English Version ) 

 

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

a) i) 
∧∧∧→

−−= kjiA 362  and  

  
∧∧∧→

−+= kjiB 34  are two given 

vectors. Find the unit vector 

perpendicular to the plane of above 

vectors. 4 

 ii) Prove that  

 ( ) ∧∧∧→
+++= kxzjxizxyF 22 22  Newton  

   is a conservative force. 4 

 iii) State Gauss’ divergence theorem. 

Using this theorem prove that the 

volume of a sphere of known surface 

area is  3
3
4 aV π= , where a = radius 

of the sphere. 2 + 4 

 iv) Find the relation between applied 

torque and angular momentum of a 

rotating body. Hence establish the law 

of conservation of angular 

momentum. 4 + 2 

b) i) State the Kepler’s laws of planetary 

motion. 3 

 ii) Find the expression of acceleration 

due to gravity when observed inside 

the earth. Prove that acceleration due 

to gravity at the centre of earth is 

zero. 4 + 2 

 iii) Calculate the potential energy stored 

in a body when its length is changed 

by external force. 4 

 iv) Discuss the molecular theory of 

surface tension. 2 

 v) State the basic assumptions of kinetic 

theory for an ideal gas. 5 

c) i) State and explain first law of 

thermodynamics.  5 

 ii) Establish the relation between volume 

and pressure of an ideal gas for 

adiabatic process. 4 

 iii) State and prove Kirchhoff’s law of 

radiation. 3 + 4 
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 iv) 0·04 m thick ice is frozen on a lake. 

Air temperature is 261 K. Find the 

rate of solidification of ice. Given that 

  Specific heat of ice = 2·184 Wm 1− K 1− , 

Density of ice = 920 kg m 3− , 

  Latent heat of ice  = 333 kJ/kg. 4 

d) i) Find the expression for motion of two 

mutually perpendicular simple 

harmonic oscillators with same 

frequency (ω) but different phase (φ). 

Prove that the motion will be straight 

for φ = 0 and φ = π. 5 + 2 

 ii) Use Fermat’s principle to prove the 

laws of reflection.  5 

 iii) The real image is formed on a screen 

0·45 m from the convex lens. The 

distance between the lens and the 

object is 0·90 m. Now a concave lens 

is kept in contact with the convex 

lens. To get the image on the screen, 

it has to move by a distance 0·75 m. 

Find the focal length of the concave 

lens. 4 

 iv) Find the expression for magnification 

of a simple microscope. 4 

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

a) i) If the angle between two vectors 
→
A  

and 
→
B  is θ and the direction cosines 

of the vectors are 111 ,, νμλ  and 

222 ,, νμλ  respectively, then prove 

that  

  cos θ  =  212121 νν+μμ+λλ  . 4 

 ii) If  
→
a  is a constant vector, then prove 

that  
→→→→

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∇ ara . , where  

  
→
r = position vector. 4 

 iii) If  
→
f  is a constant vector, then prove 

that  
→
f  and  

t
f

d
d
→

 are perpendicular 

to each other. 4 

b) i) Find the moment of inertia of a 

rectangular lamina about an axis 

passing through its centre and 

parallel to its breadth. 4 
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 ii) The vertices of a light quadrilateral 

are A ( – 3, 2 ), B ( 3, – 1 ), C ( 6, 3 ) 

and D ( 12, 2 ). If 1 kg, 2 kg, 3 kg and 

4 kg weights are attached with the 

vectices A, B, C, D respectively, then 

find the centre of mass of the system.4 

 iii) The equation of motion of a body 

moving in xy plane is  

  tbjtair ω+ω=
∧∧→

sincos . Find the 

acceleration of the body. 4 

c) i) A body is thrown vertically upward 

and it reaches to a hight 6·4 × 10 6 m. 

Find the velocity of throw. 

  Given : Radius of earth = 6·4 × 10 6 m 

  Acceleration due to gravity on the 

surface of earth = 9·8 m/s 2 . 4 

 ii) A body is rotated with the help of an 

inextensible string of length l. If the 

string makes an angle θ with the 

vertical, show that time period of 

rotation is  T  =  2π 
g

l θcos . 4 

 iii) Using the expression for pressure of 

an ideal gas prove Charles’ law and 

Boyle’s law. 4 

d) i) Establish Fourier’s equation in 

relation with rectilinear propagation of 

heat. Find also the expression for 

temperature at steady state at a 

distance x from the source with 

(a) radiation is negligible, (b) radiation 

is not negligible. 4 + 2 + 2 

 ii) Establish the expression for damped 

vibration. 4 

e) i) Find the minimum distance required 

for a convex lens to form an image on 

a screen. 4 

 ii) Find the equivalent focal length of two 

thin lenses kept in contact. 4 

 iii) Establish the condition of 

achromatism for two lenses kept in 

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

a) i) Show that  

  22
22

. bababa =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×

→→→→
. 3 

 ii) If  0=++
→→→
cba , then show that 

  
→→→→→→

×=×=× accbba . 3 

b) State and prove parallel axis theorem in 

connection with moment of inertia. 2 + 4 

c) Write down the expression for bending of a 

light beam. Use the above expression to 

find the expression of depression of a beam 

rigid at two ends and loaded at the mid-

point. 2 + 4 

d) State and prove Bernoulli’s theorem for 

streamline flow of fluid. 2 + 4 

e) i) The available work of a cycle of Carnot 

engine operating at the temperatures 

100ºC and 10ºC is 1200 joule. Find 

the heat taken from the source. 3 

 ii) Calculate the average surface 

temperature of sun. 

  Given : Solar constant = 1360 W/m 2 ,  

 Stefan’s constant = 5·67 × 10 8− WmK 1−  

Average distance of sun from earth = 1·49 × 1011m 

 Average radius of sun = 7 × 10 8 m. 3 

f) What do you mean by Doppler effect ? If the 

source is in motion and observer is at rest 

how the frequency of the source changes to 

the observer ? 2 + 4 

    
 
 


