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◊`l˘Á[˝bÔÁ‹ô̂  YÃ[˝›l˘Á ( Term End Examination ) :  
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YVÁUÔ◊[˝VÓÁ ( Physics ) 
ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary ) 
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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) 
→→→→

−=+ BABA  c˜„_ Y“]ÁS EıÃ[˝”X Â^     
→
A  C 

→
B  YÃ[˝&Ã[˝ a]„EıÁ„S %Á‰ªK˜ * 4 

 ii) [˝_ 
→
F  = [ 5, 10, 15 ] kg  ( 1, 0, 3 ) ◊[˝≥V« 

ÂU„Eı ( 3, – 1, – 6 ) ◊[˝≥V«„Tˆ aÃ[˝Á„_ EıTˆ EıÁ^Ô 

c˜Ã^ ? ( ÿöˆÁXÁeEı cm AEı„Eı ) 4 

 iii) Ê∫RÙOÁEÀıaÀ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X * 
→→→

×ω= rv  

c˜„_ Y“]ÁS EıÃ[˝”X Â^  
→→→

×∇=ω v
2
1 * 2 + 5 

 iv) 
∧∧∧→

++−= kjiF 53  (dyne) [˝_  

  )37(
∧∧∧

++ kji  cm ◊[˝≥V«„Tˆ ◊y‘Ã^Á EıÃ[˝„_ ]…_- 

◊[˝≥V« aÁ„Y„l˘ [˝„_Ã[˝ }Á]Eı dyne-cm AEı„Eı 

EıTˆ ? AÃ[˝ =YÁe`m◊_ EıTˆ ? 5 

F) i) ]c˜ÁEıbfiÃ^ [˝_„l˘‰y GÁ=„aÃ[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ 

EıÃ[˝”X * GÁ=„aÃ[˝ =YYÁVÓ◊ªRÙOÃ[˝ %[˝Eı_ Ã[˝÷Y ◊XSÔÃ̂  

EıÃ[˝”X * _ÁY_Á„aÃ[˝ a]›EıÃ[˝S◊ªRÙO ◊_F«X * 8 

 ii) ]«◊N˛„[˝G EıÁ„Eı [˝„_ ? Y“]ÁS EıÃ[˝”X Â^ 

  ]«◊N˛„[˝G v   = gR2 . 1 + 3 

 iii) Y ◊U[˝›Ã[˝ %\ˆÓ‹ô̂ „Ã[˝ AEı◊ªRÙO ÂEı≥V– %◊\ˆ]«F› a«QÕˆÜ 

FXX Eı„Ã[˝ AEı◊ªRÙO [˝ÿô«ˆ„Eı ◊ÿöˆÃ[˝ %[˝ÿöˆÁÃ^ a«QÕˆÜ ]«„F 

ÊªK˜‰QÕˆ ÂVCÃ^Á c˜_ * [˝ÿô«ˆ◊ªRÙOÃ[˝ a„[˝ÔÁ¨JÙ Â[˝G ◊XSÔÃ^ 

EıÃ[˝”X * 4 

 iv) 1 ◊]ªRÙOÁÃ[˝ _∂ëˆÁ C 0·5 Âa◊] × 0·5 Âa◊] 

Y“ÿö̂ ‰¨K˜„VÃ[˝ AEı◊ªRÙO [˝›]„Eı %X«\ …̂◊]Eı \ˆÁ„[˝ V«◊ªRÙO 

l«˘Ã[˝W˝Á„Ã[˝Ã[˝ =YÃ[˝ ÿöˆÁYX EıÃ[˝Á c˜_* [˝›„]Ã[˝ ◊PˆEı 

]W˝Óÿöˆ„_ EıTˆ \ˆÁÃ[˝ ªJÙÁYÁ„_ ]W˝Ó◊[˝≥V«Ã[˝ 2 ◊]◊] 

%[˝X]X HªRÙO„[˝ ? [˝›„]Ã[˝˝ =YÁVÁ„XÃ[˝ c ÕÃ^e mSÁeEı  

  Y = 21 × 1011dyne-cm 2−  * 4 
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G) i) TˆÃ[˝„_Ã[˝ [˝y‘Tˆ„_Ã[˝ V«c˜O YÁ„` ÊY“„bÃ[˝ YÁUÔ„EıÓÃ[˝ 

aÁ„U Y úˆªRÙOÁ„XÃ[˝ a+EÔı ◊XSÔÃ̂  EıÃ[˝”X * 5 

 ii) ◊X=ªRÙOX›Ã^ C %◊X=ªRÙOX›Ã^ TˆÃ[˝„_Ã[˝ Y“„\ˆV ◊Eı 

Y“EıÁÃ[˝ ? `Á‹ôˆ C ◊[˝l«˘ï˘ Y“[˝Ác˜ EıÁ„Eı [˝„_ ? 

ÂÃ[˝X∑QˆaÀ aeFÓÁ Eı› ? 2 + 2 + 2 

 iii) Y“◊Tˆ◊ªRÙO %S«Ã[˝ GQÕˆ G◊Tˆ`◊N˛ GÓÁ„aÃ[˝ ªJÙÃ[˝] =b’TˆÁÃ[˝ 

a]ÁX«YÁTˆ› Y“]ÁS EıÃ[˝”X * 5 

 iv) [˝ÓÁ◊ä ◊XÃ[˝„Yl˘ ªJÙ_Ã[˝Á◊` A[˝e [˝ÓÁ◊ä ◊X\ˆ¤Ã[˝ 

ªJÙ_Ã[˝Á◊ Ã̀[˝ aep˚Á ◊_F«X * TˆÁYG◊Tˆ◊[˝VÓÁÃ[˝ Y“U] C 

◊•Tˆ›Ã^ a…‰yÃ[˝ ]„W˝Ó YÁUÔEıÓ Eı› ? 4 

H) i) E ıb’[˝ÿô«ˆ EıÁ„Eı [˝„_ ? E ıb’[˝ÿô«ˆÃ[˝ ◊[˝◊EıÃ[˝S a+◊EÔıTˆ 

Ê∫RÙOZıÁX-Â[˝Á_daÀ]ÁX a…y◊ªRÙO ◊_F«X C [˝ÓÁFÓÁ 

EıÃ[˝”X * 2 + 3 

 ii) TˆÁY Y◊Ã[˝[˝Á◊c˜TˆÁ C TˆÁY [˝ÓÁYXTˆÁÃ[˝ ]„W˝Ó a+EÔı 

Eı› ? ÂaÏÃ[˝ W˝–”[˝Eı Eı› ? 4 

 iii) YÃ[˝[˝` Eı+X Eı› ? %X«XÁ„VÃ[˝ Tˆ›©¬˘TˆÁ EıÁ„Eı 

[˝„_ ? ◊[˝ÿôˆÁÃ[˝ %X«XÁV [˝ÓÁFÓÁ EıÃ[˝”X * 2 + 2 + 2 

 iv) ÿëˆÃ[˝Eı+ C ÿöˆÁX«TˆÃ[˝„ÜÃ[˝ YÁUÔEıÓ Eı› ? `„åÃ[˝ 

[˝Ó◊TˆªJÙÁÃ[˝ [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? 3 + 2 

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

Eı) i) tajtair ω+ω=
∧∧→

sincos  a]›EıÃ[˝S ◊Eı 

Y“EıÁÃ[˝ G◊Tˆ Â[˝ÁMıÁÃ^ ? AFÁ„X a A[˝e ω-ÂEı W˝–”[˝Eı 

W˝Ã[˝„Tˆ c˜„[˝ * 4 

 ii) Y“]ÁS EıÃ[˝”X Â^  
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
∇

→
→

3
.

r

r
 = 0,  ( r ≠ 0 ). 4 

 iii) ϕ ( x, y, z ) = 2323 zyyx −  c˜„_ ÂVFÁX Â^ 

  ( 1,  – 2,  – 1 ) ◊[˝≥V«„Tˆ  

  
∧∧∧→

−−−=ϕ∇ kji 16912  * 4 

F) i) aeÃ[˝l˘› [˝_ EıÁ„Eı [˝„_ ? aeÃ[˝l˘› [˝„_Ã[˝ Âl˘‰y 
G◊Tˆ`◊N˛ C ◊ÿöˆ◊Tˆ`◊N˛Ã[˝ Â^ÁGZı_ W –̋”[˝Eı TˆÁ Y“]ÁS 
EıÃ[˝”X * 1 + 3 

 ii) \ˆÃ[˝„Eı≥V– EıÁ„Eı [˝„_ ? %◊\ˆ_∂ë̂  %„l Ã̆[˝ =YYÁVÓ 
◊[˝[˝ Tˆ EıÃ[˝”X A[˝e [˝ÓÁFÓÁ EıÃ[˝”X * 1 + 3 

 iii) %Á[˝Tˆ¤„XÃ[˝ G◊Tˆ`◊N˛  T  =  
→→
WL .

2
1  Y“]ÁS 

EıÃ[˝”X * 4 

G) i) ]c˜ÁEıbfiÃ̂  ◊[˝\ˆ[˝ C Tˆ›[˝–TˆÁ EıÁ„Eı [˝„_ ? 
→
f  

]c˜ÁEıbfiÃ^ [˝_„l˘‰yÃ[˝ Tˆ›[˝–TˆÁ c˜„_ ◊X‰∂oˆÃ[˝ 

a+EÔım◊_Ã[˝ %UÔ ◊Eı c˜„[˝ [˝«◊Mı„Ã^ [˝_«X * 4 

  x) 0d. =
→→

∫ rf   A[˝e 

  y) 
→→→

=×∇ 0f . 
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 ii) c˜OÃ^e mSÁ·¯ (Y ), V ªRÕÙTˆÁ mSÁ·¯ ( n ) A[˝e 

ÂYÁÃ^Á„agÁÃ[˝ %X«YÁTˆ ( σ ) -AÃ[˝ ]„W˝Ó a+EÔı 

◊XSÔÃ̂  EıÃ[˝”X * 4 

 iii) T Ã̂[˝_ C GÓÁ„aÃ[˝ aÁ≥V–TˆÁ„· Ã̄[˝ =YÃ[˝ =b’TˆÁ C 

ªJÙÁ„YÃ[˝ Y“\ˆÁ[˝ [˝SÔXÁ EıÃ[˝”X * 4 

H) i) [˝„Ã^_ =b’TˆÁ )( BT  A[˝e aeEıªRÙO =b’TˆÁ  

)( CT  -AÃ[˝ ]„W˝Ó a+EÔı ◊XSÔÃ^ EıÃ[˝”X * 4 

 ii) Y“]ÁS EıÃ[˝”X  

  
PT

vp T
VP

V
UCC ⎟

⎠
⎞

⎜
⎝
⎛
∂
∂

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+⎟

⎠
⎞

⎜
⎝
⎛
∂
∂

=−  

   4 

 iii) `„åÃ[˝ =da C Y^Ô„[˝l˘Eı AEıc Õ ◊V„Eı a]„[˝„G 

G◊Tˆ`›_ c˜„_ Eı+Á„·¯Ã[˝ Eı› Y◊Ã[˝[˝T ¤̂X c˜„[˝ ? 4 

I¯) i) ÿë̂ Á\ˆÁ◊[˝Eı V ◊rÙ A[˝e &rÙ V ◊rÙ [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 

ÿëˆÁ\ˆÁ◊[˝Eı V ◊rÙÃ[˝ Âl˘‰y c˜Ác˜O„G≥a %◊\ˆ„X‰yÃ[˝ ◊ªJÙy◊ªRÙO 

%·¯X EıÃ[˝”X * 2 + 2 

 ii) %◊\ˆ„Xy AEıEı Â_≥a •ÁÃ[˝Á ◊X◊]ÔTˆ  c˜Ã^ XÁ ÂEıX ? 

X„\ˆÁ[˝›l˘S C \…̂ -[˝›l˘S ^„‹óˆÃ[˝ YÁUÔEıÓ Eı› ? 2 + 2 

 iii) QˆÁÃ̂ ¥RÙOÁÃ[˝-AÃ[˝ aep˚Á ◊VX * AEı◊ªRÙO Â_„≥aÃ[˝ l˘]TˆÁ 

+ 2D c˜„_ AÃ[˝ Y“E ı◊Tˆ Eı› C ÂZıÁEıÁaV…Ã[˝±º̂  EıTˆ ? 

 1 + 3 

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

Eı) i) 
∧∧∧→

−−= kjiA 362   A[˝e 

  
∧∧∧→

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

%◊\ˆ_„∂ëˆ AEıEı Â\ˆkÙÃ[˝ ◊XSÔÃ^ EıÃ[˝”X * 3 

 ii) 
→
A   AEı◊ªRÙO ◊ÿöˆÃ[˝ ]Á„XÃ[˝ Â\ˆkÙÃ[˝ * Y“]ÁS EıÃ[˝”X Â^ 

→
A  A[˝e  

t
A

d
d
→

 YÃ[˝&Ã[˝ _∂ëˆ * 3 

F) Y“]ÁS EıÃ[˝”X Â^ Y“Vw¯ [˝_ 

 
∧∧∧→

++++= kxyzjxyxiyzxyF 2)()2( 222  

 AEı◊ªRÙO aeÃ[˝l˘› [˝_ * ÂEıY_Á„Ã[˝Ã[˝ T ˆTˆ›Ã^ a…y◊ªRÙO Eı› ? 

   5 + 1 

G) ]«FÓÁl˘ (principal axis) EıÁ„Eı [˝„_ ? ◊XL %l˘ 

aÁ„Y„l˘ AEı◊ªRÙO [˝ w¯ÁEıÁÃ[˝ YÁ„TˆÃ[˝ LÁQˆÓ }Á]Eı ◊XSÔÃ̂  

EıÃ[˝”X * 2 + 4 

H) ]ÁyÁ-a]›EıÃ[˝S Yà˘◊Tˆ„Tˆ Y“]ÁS EıÃ[˝”X Â^ ÂEıÁX aÁ≥V– 

TˆÃ[˝„_Ã[˝ ]W˝Ó ◊V„Ã^ YTˆX`›_ AEı◊ªRÙO ÂGÁ_ÁEıÁÃ[˝ [˝ÿô«ˆ Â^ 

Y“◊Tˆ„Ã[˝ÁW˝› [˝_ •ÁÃ[˝Á [˝ÁW˝Á YÁÃ^ Âac˜O [˝_ [˝ÿô«ˆÃ[˝ [˝ÓÁaÁW˝Ô C 

Â[˝„GÃ[˝ a]ÁX«YÁTˆ› A[˝e T Ã̂[˝„_Ã[˝ aÁ≥V–ÁTˆÁe„EıÃ[˝ 

a]ÁX«YÁTˆ› * 
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I¯) %X«Ã[˝÷Y %[˝ÿöˆÁÃ[˝ (corresponding states)  a…y◊ªRÙO 

◊_F«X * \ˆÓÁX QˆÁÃ[˝ CÃ^Á_aÀ a]›EıÃ[˝S◊ªRÙO ◊_F«X A[˝e AÃ[˝ 

y”◊ªRÙOm◊_ %Á„_ÁªJÙXÁ EıÃ[˝”X * 2 + 4 

ªJÙ) Y“TˆÓÁ[˝T ¤̂Eı C %Y“TˆÓÁ[˝T ¤̂Eı Y“◊y‘Ã^Á [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 

Y“]ÁS EıÃ[˝”X Â^ Ã[˝”à˘TˆÁY Y“◊y‘Ã^ÁÃ̂  1−γTV  =  W˝–”[˝Eı * 

   2 + 4 

 

( English Version ) 

 

 

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

a) i) If  
→→→→

−=+ BABA , prove that 
→
A  and 

→
B  are mutually perpendicular. 4 

 ii) Find the work done if the force  

  
→
F  = [ 5, 10, 15 ] kg is displaced from 

the point ( 1, 0, 3 ) to the point  

  ( 3, – 1, – 6 ). (Coordinates are in cm). 

   4 

 iii) State Stokes theorem. If  
→→→

×ω= rv , 

prove that  
→→→

×∇=ω v
2
1 . 2 + 5 

 iv) If the force  
∧∧∧→

++−= kjiF 53  dynes 

acts at the point )37(
∧∧∧

++ kji  cm, 

what is the moment of the force in 

dyne-cm with respect to the origin ? 

What are its components ? 5 
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b) i) In the case of gravitational field state 

Gauss’s theorem. What is the 

differential form of this theorem ? 

Write Laplace’s equation. 8 

 ii) What is escape velocity ? Prove that 
escape velocity v =  gR2 . 1 + 3 

 iii) A smooth straight tunnel is bored 

through the centre of earth and a 

particle is allowed to move in it from a 

position of rest. Find the maximum 

velocity of the particle. 4 

 iv) A beam of length 1 m and cross-

sectional area 0·5 cm × 0·5 cm is 

placed horizontally on two knife-

edges. Find the load to be applied at 

the mid-point of the beam for a 

depression of 2 mm at the mid-point. 

Young's modulus of material of the 

beam Y = 2 × 1011dyne-cm 2− . 4 

c) i) Establish the relation between surface 

tension and pressure differences of 

the two sides of curved surface of a 

liquid. 5 

 ii) What are the differences between 

Newtonian and non-Newtonian 

liquids ? Define streamline and 

turbulent flows. What is Reynolds 

number ? 2 + 2 + 2 

 iii) Prove that average kinetic energy of 

each molecule is proportional to 

absolute temperature of the gas. 5 

 iv) Define intensive and extensive 

variables. What are the differences 

between First and Second laws of 

thermodynamics ? 4 

d) i) What is black body ? In the case of 

black body radiation, state and 

explain Stefan-Boltzmann law. 2 + 3 

 ii) What are the differences between 

thermal conductivity and thermal 

diffusivity ? What is Solar constant ? 

   4 
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 iii) What is forced vibration ? What is 

sharpness of resonance ? Explain 

amplitude resonance. 2 + 2 + 2 

 iv) What are the differences between 

beats and stationary waves ? What do 

you mean by interference of sound ? 

   3 + 2 

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

a) i) What type of motion does the 

following equation indicate ? 

  tajtair ω+ω=
∧∧→

sincos , 

  where a and ω are constants. 4 

 ii) Prove that  
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
∇

→
→

3
.

r

r
 = 0,  ( r ≠ 0 ). 4 

 iii) If  ϕ ( x, y, z ) = 2323 zyyx − , show 

that  
∧∧∧→

−−−=ϕ∇ kji 16912  at the 

point ( 1,  – 2,  – 1 ). 4 

b) i) What is conservative force ? Prove 

that in the case of conservative force 

sum of kinetic energy and potential 

energy is constant. 1 + 3 

 ii) What is centre of mass ? State and 

explain perpendicular axes theorem. 

   1 + 3 

 iii) Prove that rotational kinetic energy 

  T  =  
→→
WL .

2
1 . 4 

c) i) What are gravitational potential and 

intensity ? If  
→
f  be the gravitational 

intensity, explain the following 

relations : 4 

  x) 0d. =
→→

∫ rf  and  

  y) 
→→→

=×∇ 0f . 

 ii) Establish the relation between Y, n 

and  σ. 4 

 iii) Discuss the effects of temperature 

and pressure on coefficients of 

viscosity of liquid and gases. 4 

d) i) Establish the relation between Boyle 
temperature  )( BT  and critical 

temperature  )( CT . 4 
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 ii) Show that  

  
PT

vp T
VP

V
UCC ⎟

⎠
⎞

⎜
⎝
⎛
∂
∂

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+⎟

⎠
⎞

⎜
⎝
⎛
∂
∂

=−  

   4 

 iii) If the source of sound and observer 

move in the same direction with 

uniform velocity, what will be the 

change of frequency ? 4 

e) i) What do you mean by Normal vision 

and Distinct vision ? In the case of 

normal vision draw the diagram of 

Huygens’ eye-piece. 2 + 2 

 ii) Why a single lens cannot make a eye-

piece ? What are the differences 

between Astronomical telescope and 

Terrestrial telescope ? 2 + 2 

 iii) Define Dioptre. If the power of a lens 

is + 2D, what will be the nature and 

focal length of the lens ? 1 + 3 

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

a) i) Determine the unit vector 

perpendicular to the plane containing 

the vectors,  
∧∧∧→

−−= kjiA 362   and  
∧∧∧→

−+= kjiB 34 . 3 

 ii) 
→
A  is a constant vector. Prove that 

→
A  

and  
t
A

d
d
→

 are mutually perpendicular. 

   3 

b) Prove that the given force  

 
∧∧∧→

++++= kxyzjxyxiyzxyF 2)()2( 222  

 is a conservative force. Write down Kepler’s 

third law. 5 + 1 

c) What are principal axes ? Determine the 

moment of inertia of a circular disc about 

its own axis. 2 + 4 

d) By the method of dimension prove that 

when a spherical body falling through a 

viscous liquid the viscous dragging force is 

proportional to the radius of the body, its 

velocity and coefficient of viscosity of the 

liquid. 
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e) State the law of corresponding states. Write 

van der Waals equation and discuss its 

drawbacks. 2 + 4 

f) What do you mean by reversible and 

irreversible processes ? Prove that  

 1−γTV  = constant in the case of adiabatic 

process. 2 + 4 

    
 
 


