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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 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

◊•Tˆ›Ã̂  Yy ( 2nd Paper : Mechanics and General 
Properties of Matter ) 

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) i) ÂVFÁX Â^ ÂEı≥V–›Ã̂  [˝„_Ã[˝ %W˝›„X ÂEıÁX Tˆ„_ 

H«SÔÁÃ̂ ]ÁX Â^ ÂEıÁX EıSÁÃ[˝ Âl˘y›Ã^ G◊Tˆ„[˝G W˝–”[˝Eı* 

 ii) AEı◊ªRÙO G–„c˜Ã[˝ ÂGÁ_›Ã^ Tˆ„‹óˆ G◊Tˆ a]›EıÃ[˝S  

  
lr
11

=  ( ∈ cos ϕ + 1 ), Â^FÁ„X ∈ A[˝e l 

W˝–”[˝Eı * EıÁ‰ªRÙO¤L›Ã^ ◊X„V¤` Tˆ„‹óˆ a]›EıÃ[˝S◊ªRÙO 

Y◊Ã[˝[˝Tˆ¤X Eı„Ã[˝ ÂVFÁX Â^ G–c˜◊ªRÙOÃ[˝ G◊TˆYU AEı◊ªRÙO 

=Y[˝ w¯ * 5 + 5 

F) i) AEı◊ªRÙO R-[˝ÓÁaÁW˝Ô ◊[˝◊`rÙ YÁTˆ_Á ÂFÁ_„EıÃ[˝ [˝◊c˜fÿöˆ 

◊[˝≥V«„Tˆ %◊\ˆEıbfiÃ^ ◊[˝\ˆ„[˝Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^   

EıÃ[˝”X * 

 ii) ^◊VC Y ◊U[˝›Ã[˝ %Á[˝c˜]â¯„_ c˜Ác˜O‰QŒˆÁ„LX C 

◊c˜◊_Ã^Á] GÓÁa V«πY“ÁYÓ, ◊Eı‹ô«ˆ [˝ c˜&◊TˆÃ[˝ 

%Á[˝c˜]â¯„_ TˆÁ„VÃ[˝ =Y◊ÿöˆ◊Tˆ %Á‰ªK˜ ÂEıX ?  8 + 2 

G) i) AEı◊ªRÙO TˆÃ[˝„_Ã[˝ [˝y‘Tˆ„_Ã[˝ ÂEıÁX ◊[˝≥V«„Tˆ [˝y‘TˆÁ 

[˝ÓÁaÁW˝Ô R C lR  c˜„_ ÂVFÁX Â^ [˝y‘Tˆ„_Ã[˝ 

V«YÁ„`Ã[˝ ªJÙÁ„YÃ[˝ YÁUÔEıÓ p = S  )11(
lRR

+ , 

Â^FÁ„X S TˆÃ[˝„_Ã[˝ Y úˆªRÙOÁX * 

 ii) AEı◊ªRÙO YÁ‰yÃ[˝ Tˆ_„V„` 0·2 mm [˝ÓÁaÁ„W˝ÔÃ[˝ 

AEı◊ªRÙO ◊ªK˜V– %Á‰ªK˜ * YÁy◊ªRÙO„Eı L„_Ã[˝ ◊\ˆTˆÃ[˝ EıTˆ 

G\ˆ›„Ã[˝ ◊X„_ ◊ªK˜V– ◊V„Ã̂  YÁ‰y L_ ªR«ÙEı„[˝ ?  

  ( L„_Ã[˝ Y úˆªRÙOÁX 72 dynes/cm ) 7 + 3 
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H) i) ÂYÁÃ^Á„aÓc˜O a]›EıÃ[˝S Y“◊Tˆ◊úˆTˆ EıÃ[˝”X * 

 ii) ]ÁyÁ ◊[˝‰`¿b„SÃ[˝ ]ÁW˝Ó„] Ê∫RÙOÁEÀı„aÃ[˝ aÁ≥V– [˝„_Ã[˝ 

a…y◊ªRÙO ◊XSÔÃ̂  EıÃ[˝”X * 

 iii) ÂEıÁX TˆÃ[˝„_Ã[˝ aÁ≥V–TˆÁ ªJÙÁY C TˆÁY]ÁyÁÃ[˝ aÁ„U 

◊Eı\ˆÁ„[˝ Y◊Ã[˝[˝◊Tˆ¤Tˆ c˜Ã^ ? 6 + 2 + 2 

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

Eı) i) AEı◊ªRÙO R [˝ÓÁaÁW˝Ô^«N˛, L ÈV„HÔÓÃ[˝ A[˝e M \ˆ„Ã[˝Ã[˝ 

Â[˝_„XÃ[˝ %l˘ [˝Ã[˝Á[˝Ã[˝ LQÕˆTˆÁ }Á]Eı ◊XSÔÃ^ EıÃ[˝”X * 

 ii) a]ÁX [˝ÓÁaÁW˝Ô C ÈVHÔÓ^«N˛ AEı◊ªRÙO ◊X„Ã[˝ªRÙO Â[˝_X C 

AEı◊ªRÙO ZgıÁYÁ Â[˝_X L ÈV„HÔÓÃ[˝ A[˝e θ ÂEıÁ„S 

%ÁXTˆ AEı◊ªRÙO XTˆTˆ„_Ã[˝ =YÃ[˝ Y“Á‹ôˆ ÂU„Eı ÊªK˜‰QÕˆ 

ÂVCÃ^Á c˜_ * ÂEıÁXÀ◊ªRÙO Tˆ_ÁÃ^ %Á„G ÂYgÏªK˜„[˝ ?   

   3 + 3 

F) i) AEı◊ªRÙO ÂEı≥V–›Ã^ aeÃ[˝l˘› [˝_„Eı nKr − , n > 1, K 

W –̋”[˝Eı, Ac˜O Ã[˝Á◊`]Á_ÁÃ[˝ aÁc˜Á„^Ó Y“EıÁ` EıÃ[˝Á c˜Ã^ * 

B [˝„_Ã[˝ VÃ[˝”S ◊ÿöˆ◊Tˆ`◊N˛ ◊XSÔÃ^ EıÃ[˝”X * 

 ii) Q %ÁW˝Á„X %Á◊c˜Tˆ V«◊ªRÙO EıSÁ v Â[˝„G YÃ[˝&„Ã[˝Ã[˝ 

◊V„Eı W˝Á[˝]ÁX * TˆÁ„VÃ[˝ ◊XEıªRÙOTˆ] V…Ã[˝„±ºˆÃ[˝ Ã[˝Á◊`]Á_Á 

◊XSÔÃ^ EıÃ[˝”X * 3 + 3 

G) AEı◊ªRÙO a]a√º¯ HX YVÁ„UÔÃ[˝ ◊ÿöˆ◊TˆÿöˆÁYEı W˝–”[˝Eım◊_ [˝ÓÁFÓÁ 

Eı„Ã[˝ TˆÁ„VÃ[˝ ◊\ˆTˆÃ[˝ %Á‹ôˆ:a+EÔı ◊XSÔÃ^ EıÃ[˝”X * 6 

H) %◊[˝◊¨K˜~TˆÁ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 6 

I¯) i) 1r  A[˝e 2r ( 2r > 1r  ) [˝ÓÁaÁW Ô̋̂ «N˛ ZgıÁYÁ Vâ¯ 

A[˝e˝ r [˝ÓÁaÁW Ô̋̂ «N˛ AEı◊ªRÙO ◊X„Ã[˝ªRÙO V„â¯Ã[˝ \ˆÃ[˝ A[˝e 

ÈVHÔÓ a]ÁX * Vâ¯ V«◊ªRÙO AEıc˜O YVÁ„UÔÃ[˝ * ZgıÁYÁ 

Vâ¯◊ªRÙO ◊X„Ã[˝ªRÙO V„â¯Ã[˝ T«ˆ_XÁÃ^ Â[˝`› V ªRÕÙ ÂEıX ? 

 ii) AEı◊ªRÙO Ã[˝[˝Á„Ã[˝Ã[˝ TˆÁÃ[˝„Eı ÊªRÙO„X _∂ëˆÁ EıÃ[˝„_C ^◊V 

TˆÁÃ[˝ %ÁÃ^Tˆ„XÃ[˝ ÂEıÁX Y◊Ã[˝[˝T ¤̂X XÁ c Ã̃̂  Tˆ„[˝ B 

TˆÁÃ[˝◊ªRÙOÃ[˝ YÃ^ag %X«YÁTˆ EıTˆ ?  3 + 3 

ªJÙ) V«c˜O Y“Á„‹ôˆ %Á_◊∂ëˆTˆ AEı◊ªRÙO c˜Á_EıÁ a«b] [˝›„]Ã[˝ ◊PˆEı 

]W˝Ó◊[˝≥V«„Tˆ AEı◊ªRÙO \ˆÁÃ[˝ ÂVCÃ^Á %Á‰ªK˜ * B [˝›]◊ªRÙOÃ[˝ 

]W˝ÓÁe„ Ã̀[˝ X◊Tˆ ◊XSÔÃ̂  EıÃ[˝”X * 6 

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

Eı) aeÃ[˝l˘› [˝_ EıÁ„Eı [˝„_ ? AEı◊ªRÙO =VÁc Ã̃[˝S ◊VX * 2 + 1 

F) ÂEıÁX %á˚„_ %◊\ˆEıbÔL ±ºˆÃ[˝S a«b] c˜„_, ÂVFÁX Â^ B 

%á˚„_Ã[˝ ÂEıÁX ◊X„V¤`Tˆ„‹óˆÃ[˝ aÁ„Y„l˘ Â^ ÂEıÁX V«◊ªRÙO 

[˝ÿô«ˆEıSÁÃ[˝ =YÃ[˝ ◊XªRÙO %◊\ˆEıbÔL ªRÙOEÔı `…XÓ * 3 

G) ÂÃ[˝X∑QˆaÀ aeFÓÁ ◊Eı ? ◊X=ªRÙOX›Ã^ C %◊X=ªRÙOX›Ã^ TˆÃ[˝„_Ã[˝ 

]„W˝Ó YÁUÔEıÓ ◊Eı ?  1 + 2 

H) AEı◊ªRÙO ]a S ÂÃ[˝„_Ã[˝ =YÃ[˝ ◊V„Ã̂  M \ˆ„Ã[˝Ã[˝ AEı◊ªRÙO ÆœÙ◊_    

v Â[˝G ◊X„Ã^ ªJÙ_‰ªK˜ * Y“ªJÙ≥Qˆ [  ̋◊rÙÃ[˝ VÃ[˝”S ÆœÙ◊_Ã[˝ =Y„Ã[˝Ã[˝ 

ÂFÁ_Á ]«„FÃ[˝ YÁ‰y ^◊V Y“◊Tˆ Âa„Eı„â¯ m \ˆ„Ã[˝Ã[˝ L_ 

L]Á c˜Ã^ Tˆ„[˝ ÆœÙ◊_◊ªRÙOÃ[˝ Â[˝„GÃ[˝ ◊Eı Y◊Ã[˝[˝Tˆ¤X HªRÙO„[˝ ? 3 
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I¯) AEıc˜O TˆÁY]ÁyÁÃ^ 1 mm [˝ÓÁaÁ„W˝ÔÃ[˝ AEı◊ªRÙO L„_Ã[˝ EıSÁ„Eı 

a]TˆÁY]ÁyÁÃ^ 100 ◊ªRÙO ÂGÁ_ÁE ı◊Tˆ L_◊[˝≥V«„Tˆ \ˆÁÜÁ 

c˜_ * ^Á◊‹óˆEı E ıTˆEıÁ^Ô EıTˆ ? 

 ( ÂVCÃ^Á %Á‰ªK˜ L„_Ã[˝ Y úˆªRÙOÁX 72 dynes/cm ) 3 

ªJÙ) ◊YÃ[˝ÁX› ÂG„LÃ[˝ X›◊Tˆ %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 

ªK˜) ]ÁyÁ ◊[˝‰`¿b„SÃ[˝ ]ÁW˝Ó„] T Ã̂[˝„_Ã[˝ aeEıªRÙO Â[˝G ◊XSÔÃ^ 

EıÃ[˝”X * 3 

L) AEı◊ªRÙO a]a√º¯ ÊªJÙÏ∂ëˆEı Âl˘‰yÃ[˝ %◊\ˆ_∂ëˆ [˝Ã[˝Á[˝Ã[˝ W˝Á[˝]ÁX 

AEı◊ªRÙO %Á◊c˜Tˆ EıSÁÃ[˝ G◊Tˆ ◊XW˝ÔÁÃ[˝S EıÃ[˝”X * 3 

 

( English Version ) 

 

 

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

a) i) Show that areal velocity for a particle 

moving under the action of a central 

force is constant. 

 ii) Equation of motion for a planet in 

spherical polar co-ordinate is  
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=  ( ∈ cos ϕ + 1 ), where ∈ and l 

are constants. Change the equation to 

Cartesian system to show that the 

path described is an ellipse. 5 + 5 

b) i) Derive the expression for gravitational 

potential at an external point of a thin 

spherical shell of radius R. 

 ii) Though Hydrogen, Helium are rarely 

found in the atmosphere of the Earth, 

but in the atmosphere of Jupiter their 

presence are substantial. Why ? 8 + 2 
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c) i) Show that if the radii of curvature at 

any point on the curved surface of a 

liquid be R and lR , the pressure 

difference between the two sides of 

the liquid surface is given by  

  p = S  )11(
lRR

+ , where S is the 

surface tension of liquid. 

 ii) There is a hole of radius 0·2 mm at 

the bottom surface of a can. At what 

depth water will seep into the can ? 

( Surface tension of water is 

72 dynes/cm ). 7 + 3 

d) i) Establish Poiseuille’s equation. 

 ii) From dimensional analysis derive 

Stokes’ law for viscous force. 

 iii) How does viscosity of a liquid change 

with pressure and temperature ?  

   6 + 2 + 2 

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

a) i) Calculate the moment of inertia of a 

cylinder of radius R, length L and 

mass M, about the axis of the 

cylinder. 

 ii) A solid cylinder and a hollow cylinder 

of identical dimensions have been 

released from the top of an inclined 

plane of length L and angle of 

inclination θ. Which one will reach the 

bottom faster ? 3 + 3 

b) i) If a central conservative force is given 

by nKr − , n > 1, K is a constant, 

derive the expression for potential 

energy. 

 ii) Find the expression for the distance of 

closest approach for two identically 

charged particles with charge Q each 

and moving towards each other with a 

velocity v. 3 + 3 
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c) Discuss the elastic constants for a 

homogeneous solid and derive a inter-

relation amongst them. 6 

d) Establish the equation of continuity. 6 

e) i) One hollow rod with radii 1r  and 2r

( 2r > 1r  ), and another solid rod with 

radius r, have identical masses and 

length. They are of same material. The 

hollow rod is more rigid compared to 

the solid one. Why ? 

 ii) If there is no change in volume of a 

rubber string even after extension, 

what is its Poisson ratio ? 3 + 3 

f) Calculate the depression at the mid-point of 

a light uniform beam supported at the ends 

and loaded at the centre. 6 

3. Answer any four questions : 3 × 4 = 12 

a) What is a conservative force ? Give an 

example. 2 + 1 

b) If acceleration due to gravity in a certain 

region of space be uniform, show that the 

net gravitational torque on any two  

particles  in  that  area  with  respect  to  a  

co-ordinate frame is zero. 3 

c) What is Reynolds number ? What is the 

difference between Newtonian and Non-

Newtonian liquid ? 1 + 2 

d) A trolley of mass M is moving with a velocity 

v on a smooth rail. If due to heavy rains the 

open pot on the trolley catches water of 

mass m per second, what will be the change 

in velocity ? 3 
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e) A drop of water of radius 1 mm is divided 

isothermally into 100 spherical droplets. 

Calculate the mechanical work done. 

 ( Surface tension of water is 72 dynes/cm ) 

   3 

f) Discuss the principle of Pirani gauge. 3 

g) Using dimentional analysis find the 

expression for critical velocity. 3 

h) What will be the motion of a charged 

particle moving perpendicularly to a 

uniform magnetic field ? 3 

    
 


