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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 ) 
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) %ÁÃ^TˆÁEıÁÃ[˝ Y“ÿöˆ‰¨K˜V^«N˛ AEı◊ªRÙO EıÓÁ◊≥RÙO◊_\ˆÁ„Ã[ Ã̋[˝ ]«N˛Y“Á„‹ô̂  

W \ˆÁÃ[˝ ªJÙÁYÁ„_, B Y“Á„‹ôˆÃ[˝ %[˝X]„XÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

"%ac ˜\ˆÁÃ[˝' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 8 + 2 

F) AEı◊ªRÙO EıÁ‰ªJÙÃ[˝ ÈEı◊`Eı X_ L„_ ÂQˆÁ[˝Á„_ X_◊ªRÙO„Tˆ L_ 

=Y„Ã[˝ C‰Pˆ * =◊xTˆ L_ÿôˆ„ïˆÃ[˝ =¨JÙTˆÁ ◊XSÔÃ^ EıÃ[˝”X * 

4 cm A[˝e 5 cm [˝ÓÁaÁ„W˝ÔÃ[˝ V«◊ªRÙO aÁ[˝ÁX [˝«VÀ[˝«V„Eı 

A]X\ˆÁ„[˝ «̂N˛ EıÃ[˝Á c˜_ Â^ =\ˆ„Ã^Ã[˝ AEı◊ªRÙO aÁW˝ÁÃ[˝S Tˆ_ 

UÁ„Eı * Ac˜O aÁW˝ÁÃ[˝S Tˆ„_Ã[˝ [˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X * 

   6 + 4 

G) Y ◊U[˝›Ã[˝ ◊XL %„l˘Ã[˝ aÁ„Y„l˘ %Á[˝T ¤̂„XÃ[˝ EıÁÃ[˝„S 

%◊\ˆEıbÔL ±ºˆÃ[˝„SÃ[˝ ( g ) ]ÁX ◊Eı\ˆÁ„[˝ Y◊Ã[˝[˝◊Tˆ¤Tˆ c Ã̃^ TˆÁ 

[˝ÓÁFÓÁ EıÃ[˝”X A[˝e (i) Â]Ã[˝” %á˚„_, (ii) ◊XÃ[˝l˘ %á˚„_ 

%◊\ˆEıbÔL ±ºˆÃ[˝„SÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 

   8 + ( 1 + 1 ) 

H) LQÕˆTˆÁ }Á]Eı aey‘Á‹ôˆ a]Á‹ôˆÃ[˝Á_ %l˘a]…„c˜Ã[˝ A[˝e _∂ëˆ 

%l˘a]…„c˜Ã[˝ =YYÁVÓ ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e Y“]ÁS EıÃ[˝”X * 

   5 + 5 

I¯) Y◊Ã[˝õıÁÃ[˝ ◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO H…Sfi YÁ„+Ã[˝ GPˆX C 

EıÁ^ÔY“SÁ_›Ã[˝ ◊[˝[ Ã̋[˝S ◊VX * Ac˜O YÁ„+Ã[˝ aÁc˜Á„^Ó X…XÓTˆ] 

EıTˆ ◊X∂oˆª JÙÁY ]ÁYÁ ^ÁÃ^ ? "ªRÙOÃ[˝' EıÁ„Eı [˝„_ ? "YÁïıÁ„_' 

AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * ( 6 + 1 ) + ( 1 + 2 ) 

ªJÙ) [˝ w¯ÁEıÁÃ[˝ V„â¯Ã[˝ Y“◊Tˆ AEıEı ÈV„HÔÓ Â]ÁªJÙQÕˆ ◊ÿöˆÃ[˝ÁeEı Ã[˝Á◊`◊ªRÙO 

◊c˜„a[˝ EıÃ[˝”X * %ÁÃ̂ TˆX ◊[˝E ı◊TˆÃ[˝ ◊ÿöˆ◊Tˆ`◊N˛  

 = 
2
1  × Y›QÕˆX × Tˆ◊Tˆ × %ÁÃ̂ TˆX, Y“]ÁS EıÃ[˝”X* 
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2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

Eı) [˝ÿô«ˆÃ[˝ ◊[˝E ı◊TˆÃ[˝ VÃ[˝”X E ıTˆEıÁ^Ô ◊XSÔÃ̂  EıÃ[˝”X  f 

 i) %X«ÍVHÔÓ ◊[˝E ı◊TˆÃ[˝ Âl˘‰y 

 ii) Â]ÁªJÙQÕ̂ Á„XÁ V„â Ã̄[˝ Âl˘‰y * 3 + 3 

F) W˝ÁÃ[˝Á„Ã[˝F Y“[˝Ác˜› TˆÃ[˝„_Ã[˝ Âl˘‰y [˝Á„SÔÁ=◊_Ã[˝ =YYÁVÓ◊ªRÙO 

◊[˝[˝ Tˆ EıÃ[˝”X A[˝e Ã[˝Á◊`m◊_Ã[˝ TˆÁdY^Ô [˝ÓÁFÓÁ EıÃ[˝”X * Ac˜O 

=YYÁVÓ Y“„Ã^ÁG Eı„Ã[˝ ªRÙO„Ã[˝‰ªJÙ◊{Ã[˝ =YYÁVÓ ,  

 v =  gh2   Y“]ÁS EıÃ[˝”X * 6 

G) ]«◊N˛„[˝„GÃ[˝ aep˚Á ◊VX C TˆÁÃ[˝ Ã[˝Á◊`◊ªRÙO ◊XSÔÃ̂  EıÃ[˝”X * 
ÂVFÁX Â^ ÊªK˜ÁªRÙO [˝Á [˝QÕ̂  aEı_ [˝ÿô«̂ Ã[˝ Â[˝_Á„Tˆc˜O ]«◊N˛„[˝G 

a]ÁX*  2 + 3 + 1 

H) AEı◊ªRÙO a«b] ◊X„Ã[˝ªRÙO ÂGÁ_„EıÃ[˝ %\ˆÓ‹ôˆ„Ã[˝ ÂEıÁX ◊[˝≥V«„Tˆ 
]c˜ÁEıbfiÃ^ ◊[˝\ˆ„[˝Ã[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 6 

I¯) ÂVFÁX Â^ %◊\ˆEıbÔL Âl˘‰y %X«\…̂ ◊]Eı ÂÃ[˝FÁÃ[˝ a„Ü ÂEıÁS 
Eı„Ã[˝ =d◊l˘ä [˝ÿô«ˆÃ[˝ G◊TˆYU ={∂ëˆTˆ„_ %Á[˝à˘ AEı◊ªRÙO 

%◊W˝[˝ w¯ c˜„[˝ * 6 

ªJÙ) ÂVFÁX Â^ Y…SÔ ◊ÿö̂ ◊Tˆÿö̂ ÁYEı aeH„bÔÃ[˝ a]Ã̂ , aeHÁTˆEıÁÃ[˝› 
V«◊ªRÙO a]\ˆÃ[˝a+~ [˝ÿô«ˆ YÃ[˝&„Ã[˝Ã[˝ a„Ü Â[˝G ◊[˝◊X]Ã^ 
Eı„Ã[˝*  6 

ªK˜) i) AEı◊ªRÙO V ªRÕÙ [˝ÿô«ˆÃ[˝ "ªJÙy‘G◊Tˆ [˝ÓÁaÁW˝Ô' [˝_„Tˆ Eı› 

Â[˝Á„MıX ? ÂEıÁX AEı◊ªRÙO ◊X◊V¤rÙ [˝ÿô«ˆÃ[˝ Âl˘‰y A◊ªRÙO ◊Eı 
◊ÿöˆÃ[˝ ? ^«◊N˛ac˜ [˝ÓÁFÓÁ ◊VX * 2 + 2 

 ii) ÂEıÁX [˝ÿô«ˆÃ[˝ LQÕˆTˆÁ }Á]„EıÃ[˝ a„Ü a[ Ô̋VÁc˜O H…SÔÁ„l˘Ã[˝ 

%◊\ˆ]«F L◊QÕ̂Tˆ UÁ„Eı * LQÕ̂TˆÁ }Á]Eı ◊Eı AEı◊ªRÙO 

Â\ˆkÙÃ[˝ Ã[˝Á◊` ? ^«◊N˛ ◊VX * 2 

L) YÁ„+Ã[˝ ""◊X[˝ÔÁTˆX c˜ÁÃ[˝'' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? AÃ[˝ Ã[˝Á◊`◊ªRÙO 

◊XSÔÃ̂  EıÃ[˝”X * ÂG„Q Ã̂[˝ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 

   2 + 3 + 1 

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

Eı) "Eı+Á·¯' C "aÁ≥V–TˆÁ„·¯Ã[˝' ]ÁyÁ ◊XSÔÃ̂  EıÃ[˝”X * 1 + 2 

F) ""^FX V«◊ªRÙO ÂXÏEıÁ YÁ`ÁYÁ◊` a]Á‹ôˆÃ[˝Á„_ AEıc Õ ◊V„Eı ªJÙ„_ 

TˆFX TˆÁÃ[˝Á YÁ ǜfiÃ̂ ª JÙÁY %X«\ˆ[˝ Eı„Ã[˝ YÃ[˝&„Ã[ Ã̋[˝ ◊V„Eı 
a„Ã[˝ %Áa„Tˆ a‰ªJÙrÙ c˜Ã^ *'' — ÂEıX ? [˝ÓÁFÓÁ ◊VX * 3 

G) a…^Ô ÂU„Eı Y ◊U[˝›Ã[˝ V…Ã[˝±ºˆ c˜PˆÁd [˝Tˆ¤]ÁX V…Ã[˝„±ºˆÃ[˝ %„W˝ÔEı 

c˜„Ã̂  ÂG„_, AEı [˝da„Ã[˝ Â]ÁªRÙO EıTˆ ◊VX c˜„[˝ ? 3 

H) H…SÔX %„l˘Ã[˝ aÁ„Y„l˘ AEı◊ªRÙO H…SÔÁÃ̂ ]ÁX ªJÙÁEı◊T Ã̂[˝ LÁQˆÓ 

}Á]Eı 0·04 kg.m 2 * Y“◊Tˆ ◊]◊X‰ªRÙO H…SÔ„XÃ[˝ aeFÓÁ 60 
ÂU„Eı [  ̋◊à˘ ÂY„Ã^ 150 c˜„_, ªJÙÁEı◊Tˆ◊ªRÙOÃ[˝ H…SÔX G◊Tˆ`◊N Ą̃[˝ 

EıTˆ [˝ ◊à˘ c˜„[˝ ? 3 

I¯) "\ˆÃ[˝„Eı‰≥V–Ã[˝' aep˚Á ◊VX * \ˆÁÃ[˝„Eı‰≥V–Ã[˝ aÁ„U AÃ[˝ YÁUÔEıÓ 

◊Eı ?  3 

ªJÙ) ÂVFÁX Â^ aeÃ[˝l˘› [˝_„l˘‰y ÂEıÁX EıSÁÃ[˝ Â]ÁªRÙO ^Á◊‹óˆEı 
`◊N˛ AEı◊ªRÙO W˝–”[˝Eı * 3 

ªK˜) Y ◊U[˝›Ã[˝ %ÁEıbÔ„SÃ[˝ EıÁÃ[˝„S GÁªK˜ ÂU„Eı %Á„Y_ ]Á◊ªRÙO„Tˆ 
Y‰QÕˆ, ◊Eı‹ô«ˆ Y“◊Tˆ◊y‘Ã^ÁÃ̂  Y ◊U[˝› %Á„Y„_Ã[˝ ◊V„Eı =‰Pˆ ^ÁÃ^ 

XÁ ÂEıX ? 3 

L) AEıc Õ \ˆÁÃ[˝ C [˝◊c˜[˝ÔÓÁaÁW˝Ô^«N˛ AEı◊ªRÙO ◊X„Ã[˝ªRÙO ÂGÁ_Eı C 

AEı◊ªRÙO ZgıÁYÁ ÂGÁ_„EıÃ[˝ `XÁN˛EıÃ[˝S, TˆÁ„VÃ[˝ ªJÙy‘G◊Tˆ 
[˝ÓÁaÁ„W˝ÔÃ[˝ W˝ÁÃ[˝SÁ ÂU„Eı ◊Eı\ˆÁ„[˝ EıÃ[˝„[˝X ? 3 
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1. Answer any two questions : 10 × 2 = 20 

a) The free end of a cantilever of rectangular 

cross-section is loaded with a weight W. 

Obtain expression for deflection of the free 

end. What do you mean by ‘breaking 

weight’ ? 8 + 2 

b) A capillary glass tube is immersed in water. 

Calculate the height of the raised water 

column. Two soap bubbles of radii 4 cm 

and 5 cm are joined together so as to have 

a common surface. Find the radius of the 

surface. 6 + 4 

c) Discuss the variation of acceleration due to 

gravity ( g ) due to earth’s spinning motion 

about its own axis and calculate 

expressions for acceleration due to gravity 

at (i) poles (ii) at equator. 8 + ( 1 + 1 ) 

d) State and prove the theorems of parallel 

and perpendicular axes as applied to 

moment of inertia. 5 + 5 

e) With neat diagrams, describe the 
construction and working principle of a 
rotary pump. Mention the lowest 
measurable pressure by it. What is ‘torr’ ? 
Determine its value in ‘pascal’. 

   ( 6 + 1 ) + ( 1 + 2 ) 
f) Calculate Torsional modulus of a cylinder 

for unit length. Show that potential energy 

due to volume strain = 
2
1  × stress × strain × 

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

a) Determine the work done in deforming a 
body, for (i) longitudinal strain, (ii) torsion 
of a rod. 3 + 3 

b) State Bernoulli’s theorem for fluid in 
streamline motion, explaining the terms. 
Apply this theorem to establish Torricelli’s 
theorem,  v =  gh2 . 6 

c) What is ‘Escape velocity’ ? Determine 
expression for it. Show that the escape 
velocity will be same for all bodies, big or 
small. 2 + 3 + 1 

d) Deduce an expression for the gravitational 
potential at a point inside a homogeneous 
solid sphere. 6 

e) Show that the path described by a body 
projected upwards in gravitational field, 
making an angle with the horizontal is a 
parabola in the vertical plane. 6 
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f) Show that in perfect elastic collision, two 

colliding bodies having same mass, 

exchange velocities during impact. 6 

g) i) What do you mean by ‘radius of 

gyration’ of a rigid body ? Is it 

invariant for a given body ? Explain 

with justification. 2 + 2 

 ii) Moment of inertia of a body always 

has the direction of axis of rotation 

associated with it. Is it then a vector 

quantity ? Justify. 2 

h) What do you mean by the speed of a 

pump ? Find expression for it. Establish 

‘Gede’s equation’. 2 + 3 + 1 

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

a) Find dimensions of ‘frequency’ and 

‘coefficient of viscosity’. 1 + 2 

b) “When two boats move parallel side by side 

in the same direction, they feel a lateral 

pressure due to which they tend to come 

closer to each other.” Explain, why. 3 

c) If the distance of the earth from the sun is 

suddenly reduced to half the present value, 

how many days will there be in one year ? 3 

d) A rotating disc has moment of inertia about 

its axis of rotation 0·04 kg.m 2 . Find the 

kinetic energy gained by the body when its 

speed increases from 60 r.p.m. to 

150 r.p.m. 3 

e) Define ‘centre of mass’. What is its 

difference with ‘centre of gravity’ ? 3 

f) Show that in a conservative force field, total 

mechanical energy of a particle is constant. 

   3 

g) Due to earth’s attraction, an apple 

descends to the ground, but under its 

reaction the earth does not move towards 

the apple. Why ? 3 

h) Explain how you can identify a solid sphere 

and a hollow sphere of same mass and 

outer radius, from the conception of their 

respective radii of gyration. 3 

    
 


