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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 
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2. Last date of Submission of answer script  by the student to the study 

centre 
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1. l ÈV„HÔÓÃ[˝ AEı◊ªRÙO _H« ◊ÿöˆ◊TˆÿöˆÁYEı Ã[˝#« A ◊[˝≥V«„Tˆ [˝gÁW˝Á   %Á‰ªK˜* w \ˆÃ[˝ B ◊[˝≥V«„Tˆ ae^«N˛ EıÃ[˝„_ Ã[˝#«◊ªRÙO Âa◊ªRÙOÃ[˝ 

ÈV„HÔÓÃ[˝ ◊•mS c˜Ã^* AFX B ◊[˝≥V«„Tˆ 
4
w

 
\ˆÃ[˝ ^«N˛ Eı„Ã[˝    A ◊[˝≥V« ÂU„Eı ÊªK˜‰QÕˆ ÂVCÃ^Á c˜_* ÂVFÁX Â^ 

YÃ[˝[˝Tˆfi G◊Tˆ◊ªRÙO  aÃ[˝_ ÂVÁ_G◊Tˆ c˜„[˝ ^ÁÃ[˝ Y^ÔÁÃ^EıÁ_ 
g
l

43
1sin224 1 ⎟
⎠
⎞⎜

⎝
⎛ ++ −π . 10 

 A light elastic string AB of length l is fixed at A and is such that if a weight w be attached 

at B, the string is stretched to double its length. If a weight 
4
w  be fastened to B and the 

system   is let fall from A, prove that the subsequent motion is simple harmonic of    

period 
g
l

43
1sin224 1 ⎟
⎠
⎞⎜

⎝
⎛ ++ −π . 

%U[˝Á / OR 

 ={∂ëˆ a]Tˆ„_ ◊X‰∂oˆ `›bÔ◊[˝≥V« A[˝e =W[˝Ô]«F› %l˘◊[˝◊`rÙ AEı◊ªRÙO %]a S ªJÙy‘ÁL (cycloid) Ã[˝„Ã^‰ªK˜* ^◊V B 

ªJÙy‘Á„LÃ[˝ AEı◊ªRÙO EıÁ& ÂU„Eı ◊ÿöˆÃ[˝Á[˝ÿöˆÁÃ^ AEı◊ªRÙO \ˆÁÃ[˝› EıSÁ„Eı B ªJÙy‘ÁL [˝Ã[˝Á[˝Ã[˝ ÊªK˜‰QÕˆ ÂVCÃ^Á c˜Ã^ A[˝e ^◊V TˆÁ 

B ªJÙy‘Á„LÃ[˝ `›bÔ◊[˝≥V«„Tˆ ÂYgÏªK˜Á„_ Â[˝G `…XÓ c˜Ã^, TˆÁc˜„_ ÂVFÁX Â^ 12 =μπμ e  c˜„[˝  (μ ªJÙy‘ÁL◊ªRÙOÃ[˝ HbÔSÁ·¯)*ı
 10 

 A heavy particle slides down a rough cycloid of which the coefficient of friction is μ. Its 
base is horizontal and vertex downwards. Show that if it starts from rest at the cusp and 

comes to rest at the vertex, then 12 =μπμ e . 

=w¯Ã[˝ / Answer : 
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2. ◊•-]Á◊yEı G◊Tˆ„Tˆ G◊Tˆ`›_ AEı◊ªRÙO V ªRÕÙ[˝ÿô«ˆÃ[˝ \ˆÃ[˝„Eı‰≥V–Ã[˝ G◊Tˆ C \ˆÃ[˝„Eı‰≥V–Ã[˝ aÁ„Y„l˘ G◊TˆÃ[˝ •ÁÃ[˝Á G◊Tˆ`◊N˛ ◊XSÔÃ̂  

EıÃ[˝”X* %Á[˝ÁÃ[˝ V ªRÕÙ[˝ÿô«ˆ◊ªRÙOÃ[˝ ◊X◊V¤rÙ ]…_◊[˝≥V«Ã[˝ aÁ„Y„l˘ ÂEıÏ◊SEı \ˆÃ[˝„[˝G ◊XSÔÃ^ EıÃ[˝”X* 6 + 4 

 When a body is moving in two dimensions, then obtain the kinetic energy in terms of the 
motion of the centre of inertia and the motion relative to the centre of inertia. Also find 
the moment of momentum of the body about the fixed origin. 

%U[˝Á / OR 

 2a ÈV„HÔÓÃ[˝ AEı◊ªRÙO Vâ¯, TˆÁÃ[˝ AEı Y“Á„‹ôˆˆ %ÁªRÙOEıÁ„XÁ AEı◊ªRÙO V◊QÕˆÃ[˝ •ÁÃ[˝Á O ◊[˝≥V« ÂU„Eı ÂMıÁ_Á„XÁ %Á‰ªK˜* V◊QÕˆÃ[˝ 

ÈVHÔÓ l * V◊QÕˆ C Vâ¯ V«◊ªRÙOc˜O O ◊[˝≥V«GÁ]› ={∂ëˆ ÂÃ[˝FÁÃ[˝ ªJÙÁ◊Ã[˝◊V„Eı W˝–”[˝ ÂEıÏ◊SEı Â[˝„G ÂHÁ„Ã[˝ A[˝e ={„∂ëˆÃ[˝ a„Ü 

V◊QÕˆ C Vâ¯ ^UÁy‘„] α  C β ÂEıÁ„S XTˆ* ÂVFÁX Â^, 
ααβ
ββα

sin)tantan(
sin)tan3tan4(3

−
−

=
a
l . 10 

 A rod of length 2a is suspended by a string, of length l, attached to one end O. If the 
string and the rod revolve about the vertical with uniform angular velocity and their 
inclinations to the vertical be α  and β respectively, then show that 

ααβ
ββα

sin)tantan(
sin)tan3tan4(3

−
−

=
a
l . 

=w¯Ã[˝ / Answer : 
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3. AEı◊ªRÙO _H« a…©ø ◊ÿöˆ◊TˆÿöˆÁYEı Ã[˝#«Ã[˝ AEıY“Á„‹ôˆ m \ˆÃ[˝◊[˝◊`rÙ AEı◊ªRÙO EıSÁ [˝gÁW˝Á %Á‰ªK˜ A[˝e Ã[˝#«◊ªRÙOÃ[˝ %XÓ Y“Á‹ôˆ◊ªRÙO O 

ÂTˆ ◊ÿöˆÃ[˝Á[˝ÿöˆÁÃ^ %Á‰ªK˜* Ã[˝#«◊ªRÙOÃ[˝ ÿëˆÁ\ˆÁ◊[˝Eı ÈVHÔÓ a A[˝e ◊ÿöˆ◊TˆÿöˆÁYEı mSÁeEı n m g ; ^◊V EıSÁ◊ªRÙO„Eı a V…Ã[˝„±ºˆ 

%[˝◊ÿöˆTˆ %YV…Ã[˝Eı (apse) ◊[˝≥V« ÂU„Eı pgh2  Â[˝„G ÊªKg˜ÁQÕˆÁ c˜Ã^,    TˆÁ c˜„_ ÂVFÁX Â^ 

0)(2)(2 =+−− arphaarnr a]›EıÃ[˝S◊ªRÙO„Eı a]ÁW˝ÁX Eı„Ã[˝ %YÃ[˝ %YV…Ã[˝Eı ◊[˝≥V«Ã[˝ %[˝ÿöˆÁX (apsidal 

distance) ◊XSÔÃ^ EıÃ[˝Á ^Á„[˝* 6 

 A particle of mass m is attached to a   fixed point by an elastic string of natural     length 
a, coefficient of elasticity being n m g ; it is projected from an apse at a distance a with 

velocity pgh2 , show that the other apsidal distance is given by the equation 

0)(2)(2 =+−− arphaarnr . 

%U[˝Á / OR 

 a Âa◊] [˝ÓÁaÁW˝Ô ◊[˝◊`rÙ ÂGÁ_ÁE ı◊Tˆ [˝ ◊rÙÃ[˝ ÂZgıÁªRÙOÁ \…ˆY úˆ c˜„Tˆ h =¨JÙTˆÁ ÂU„Eı YQÕˆÁÃ[˝ a]Ã^ L_›Ã^ [˝Á„πYÃ[˝ Y◊Ã[˝]ÁS 

B ÂZgıÁªRÙOÁ◊ªRÙOÃ[˝ =YÃ[˝ Y“◊Tˆ Âa„Eı„â¯ Y“◊Tˆ AEıEı Âl˘yZı„_Ã[˝ =YÃ[˝ k G–Á] c˜Á„Ã[˝ [˝ ◊à˘ YÁÃ^* ÂVFÁX Â^ \…ˆY „úˆ 

^FX B ÂZgıÁªRÙOÁ◊ªRÙO YQÕˆ„[˝ TˆFX TˆÁÃ[˝ [˝ÓÁaÁW˝Ô 
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
++ 2

2

2
112

hk

ga
g
hk

 

c˜„[˝* 6 

 A spherical rain drop of radius a centimetres falls from rest through a vertical height h, 
receiving throughout the motion an accumulation of condensed vapour at the rate of k 
grams, per square centimetre per second, no vertical force but gravity acting. Show that 

when it reaches the ground, the radius will be 
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
++

2

2

2
112

hk

ga
g
hk .  

=w¯Ã[˝ / Answer : 
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4. AEı◊ªRÙO %^UÁUÔ\ˆÁ„[˝ %]a S ÂGÁ_Eı ◊ÿöˆÃ[˝Á[˝ÿöˆÁ ÂU„Eı α  ÂEıÁ„S XTˆ AEı◊ªRÙO Tˆ„_Ã[˝ =YÃ[˝ ªJÙ_„Tˆ £Ã[˝” Eı„Ã[˝* 

ÂGÁ_Eı◊ªRÙOÃ[˝ G◊Tˆ %Á„_ÁªJÙXÁ EıÃ[˝”X* 6 

 An imperfectly rough sphere moves from rest down a plane inclined at an angle α  to the 
horizon. Discuss the motion. 

%U[˝Á / OR 

 AEı◊ªRÙO ÂGÁ_Eı„Eı Y“ÁÃ[˝◊ïˆEı ÈÃ[˝◊FEı G◊Tˆ„[˝G V A[˝e ÂEıÏ◊SEı Â[˝G ω  ◊V„Ã^ AEı◊ªRÙO XTˆTˆ_ [˝Ã[˝Á[˝Ã[˝ =d◊l˘ä EıÃ[˝Á 

c˜_ Â^FÁ„X αμ tan
7
1= , α  X◊Tˆ„EıÁS (ÂGÁ_Eı◊ªRÙO Â^ ◊V„Eı GQÕˆÁ„[˝ Âa\ˆÁ„[˝c˜O =d◊l˘ä EıÃ[˝Á c˜_)* ^◊V 

ωaV >  c˜Ã^, ÂVFÁX Â^, HbÔS [˝_ Y“U„] X›‰ªJÙÃ[˝ ◊V„EıÃ[˝ %◊\ˆ]«„F, Y„Ã[˝ =W[˝Ô %◊\ˆ]«„F UÁ„Eı A[˝e ÂGÁ_Eı◊ªRÙO 

Â]ÁªRÙO 
α
ω

sin18
417

g
aV + a]Ã^ W˝„Ã[˝ =YÃ[˝ ◊V„Eı C‰Pˆ*ı 6 

 If a sphere be projected up an inclined plane, for which αμ tan
7
1= , α  = angle of dip, with 

velocity V and an initial angular velocity ω  ( in the direction in which it would roll up), 
and if ωaV > , show that the friction acts downwards at first, and upwards afterwards, 

and prove that the whole time during the sphere rises is 
α
ω

sin18
417

g
aV + . 

=w¯Ã[˝ / Answer : 
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5. ÂEıÁ„XÁ AEı◊ªRÙO G–„c˜Ã[˝ Eıl˘YU [˝ w¯ÁEıÁÃ[˝ W˝„Ã[˝ ÂVFÁX Â^ G–c˜◊ªRÙOÃ[˝ G◊Tˆ„[˝G c˜PˆÁd `…XÓ c˜„_ G–c˜◊ªRÙOÃ[˝ a…^Ô Y◊Ã[˝y‘]ÁÃ[˝ 

Y^ÔÁÃ^EıÁ„_Ã[˝ 
8
2

 
mS a]„Ã^ TˆÁ a…„^Ô Y◊TˆTˆ c˜„[˝* 6 

 If a planet was suddenly stopped in its orbit supposed circular, show that it would fall 

into the sun in a time which is 
8
2  times the period of the planet's revolution. 

%U[˝Á / OR 

 ÂEıÁ„XÁ a]Tˆ„_Ã[˝ [˝y‘„Ã[˝FÁÃ^ ªJÙ_]ÁX EıSÁÃ[˝ B [˝y‘„Ã[˝FÁÃ^ &`ÔEı C %◊\ˆ_∂ëˆ ◊V`ÁÃ^ Â[˝G C ±ºˆÃ[˝S ◊XSÔÃ^ 

EıÃ[˝”X*ı 6 

 Obtain the expressions of tangential and normal components of velocity and acceleration 
of a moving particle on a plane curve. 

=w¯Ã[˝ / Answer : 
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6. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 2 = 6 

  Answer any two questions : 

a) AEı◊ªRÙO EıSÁ =Y[˝ „w¯Ã[˝ =YÃ[˝ AÃ[˝÷Y \ˆÁ„[˝ G◊Tˆ`›_ Â^ Âa◊ªRÙOÃ[˝ =YÃ[˝ Y“^«N˛ [˝_ =Y[˝ „w¯Ã[˝ XÁ◊\ˆÃ[˝ 

%◊\ˆ]«„F EıÁ^ÔEıÃ[˝›* [˝„_Ã[˝ a…y◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X A[˝e EıSÁ◊ªRÙOÃ[˝ Â^- ÂEıÁ„XÁ a]„Ã^ Â[˝G ◊XSÔÃ^ EıÃ[˝”X* 3 

 A particle moves in an ellipse under a force which is always directed towards its 
focus; find the law of force, and the velocity at any point of its path. 

b) AEı◊ªRÙO EıSÁ xk2  ±ºˆÃ[˝„SÃ[˝ %W˝›„X ÂEıÁ„XÁ AEı◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝ =Y◊Ã[˝◊ÿöˆTˆ AEı◊ªRÙO ◊X◊V¤rÙ ◊[˝≥V«Ã[˝ ◊V„Eı %ÁE ırÙ 

c˜„Ã^ aÃ[˝_„Ã[˝FÁ◊ªRÙOÃ[˝ =YÃ[˝ ªJÙ_‰ªK˜ A[˝e B ]ÁW˝Ó„]Ã[˝ [˝ÁW˝Á TˆFX 
•

xm μ * EıSÁ◊ªRÙOÃ[˝ G◊Tˆ %Á„_ÁªJÙXÁ EıÃ[˝”X      

(
•

x  G◊Tˆ„[˝G)* 3 

 A particle moves in a straight line with an acceleration xk2  towards a fixed point on 

it in a medium which offers a small resistance 
•

xm μ . Investigate the motion               

(
•

x   velocity). 

c) ªJÙ_]ÁX AEı◊ªRÙO ◊[˝◊_Ã^ÁQÔˆ [˝„_Ã[˝ a„Ü ◊ÿöˆTˆÁ[˝ÿöˆÁÃ^ [˝Tˆ¤]ÁX %XÓ AEı◊ªRÙO a]\ˆÃ[˝ ◊[˝◊`rÙ [˝„_Ã[˝ aeHbÔ c˜Ã^* 

ÂVFÁX Â^ ÿöˆÁ◊YTˆÁeEı e W˝Ã[˝„_ B aeH„bÔÃ[˝ Y„Ã[˝ TˆÁ„VÃ[˝ Â[˝G ee +− 1:1  %X«YÁ„Tˆ UÁEı„[˝*ı 3 

 A billiard ball impinges directly on another equal ball at rest. Prove that their 
velocities after impact are  ee +− 1:1 , where e is the coefficient of restitution.  

d) AEı◊ªRÙO EıSÁ ÂEıÁ„XÁ aÃ[˝_„Ã[˝FÁÃ[˝ =Y„Ã[˝ T Y^ÔÁÃ^EıÁ„_ aÃ[˝_ a]taÓ G◊Tˆ„Tˆ ªJÙ_‰ªK˜ Â^FÁ„X O, B G◊TˆÃ[˝ 

ÂEı≥V–* B aÃ[˝_„Ã[˝FÁÃ[˝ =YÃ[˝ ÂEıÁ„XÁ P ◊[˝≥V«„Tˆ EıSÁ◊ªRÙOÃ[˝ OP %◊\ˆ]«„F Â[˝G v A[˝e ^◊V EıSÁ◊ªRÙOÃ[˝ Y«XÃ[˝ÁÃ^ 

P ◊[˝≥V«„Tˆ ◊Zı„Ã[˝ %Áa„Tˆ t a]Ã^ _Á„G Tˆ„[˝ ÂVFÁX Â^ OP = 
T
t

vT
ππ cot2  . 3 

 A particle is performing an S.H.M. of period T about a centre O and it passes 
through a point with velocity v in the direction OP. If the particle returns to P in time 

t, then show that the distance OP is given by OP = 
T
t

vT
ππ cot2  . 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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7. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 2 = 6 

 Answer any two questions.  

a) AEı◊ªRÙO ZgıÁYÁ ÂGÁ_„EıÃ[˝ AEı◊ªRÙO [˝ÓÁ„aÃ[˝ aÁ„Y„l˘ LÁQˆÓ }Á]Eı ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find the M.I. of a hollow sphere about its diameter. 

b) [˝„_Ã[˝ HÁTˆ C HÁTˆ[˝„_Ã[˝ aep˚Á ◊VX* ◊•]Á◊≈yEı G◊Tˆ◊[˝◊`rÙ V ªRÕÙ[˝ÿô«ˆÃ[˝ HÁTˆ[˝_ Y“^«N˛ G◊Tˆ a]›EıÃ[˝Sm◊_ 

◊[˝[˝ Tˆ EıÃ[˝”X* 3 

 Define impulse of a force and impulsive force. State the general equations of motion 
under impulsive forces.  

c) AEı◊ªRÙO %ÁÃ^Tˆ„l˘yÁEıÁÃ[˝ a]Tˆ_ [˝ÿô«ˆ ABCD-AÃ[˝ W˝ÁÃ[˝ V«◊ªRÙO AB = 2a A[˝e AD =  2b. ÂVFÁX Â^          

A ◊[˝≥V«„Tˆ [˝ÿô«ˆ◊ªRÙOÃ[˝ AEı◊ªRÙO ]«FÓ %l˘ AB-AÃ[˝ a„Ü 
)(2

3tan
2
1

22
1

ba
ab
−

−

 
ÂEıÁ„S XTˆ* 3 

 The lengths AB and AD of the sides of a rectangle ABCD are 2a and 2b. Show that 

the inclination to AB of one of the principal axes at A is 
)(2

3tan
2
1

22
1

ba
ab
−

− . 

d) m \ˆÃ[˝ C b ÈVHÔÓ ◊[˝◊`rÙ AEı◊ªRÙO V„â¯Ã[˝ Y“Á„‹ôˆ M \ˆÃ[˝ C a [˝ÓÁaÁ„W˝ÔÃ[˝ AEı◊ªRÙO HX ÂGÁ_Eı ae^«N˛ Eı„Ã[˝ 

AEı◊ªRÙO ÂVÁ_Eı EıÃ[˝Á %Á‰ªK˜* Âa◊ªRÙOÃ[˝ YÁÃ[˝EıÁ`ÁX ÂEı‰≥V–Ã[˝ G\ˆ›Ã[˝TˆÁ ◊XSÔÃ^ EıÃ[˝”X* 3 

 A pendulum is constructed of a solid sphere, of mass M and radius a, which is 
attached to the end of a rod, of mass m and length b. Find the depth of centre of 
percussion. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 


