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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

X[˝] Yy ( 9th Paper : Kinematics ) 
a]Ã^  f ªV«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* aÃ[˝_ a]ta ÂVÁ_X G◊TˆÃ[˝ aep˚Á ◊_F«X* BÃ[˝÷Y G◊TˆÃ[˝ 

ÂVÁ_„XÃ[˝ LXÓ %[˝Eı_ a]›EıÃ[˝S◊ªRÙO ◊_F«X* AEı◊ªRÙO EıSÁÃ[˝ 

ÂEıÁ„XÁ aÃ[˝_„Ã[˝FÁÃ^ ^◊V V«◊ªRÙO aÃ[˝_ a]ta ÂVÁ_X UÁ„Eı Tˆ„[˝ 

TˆÁ„VÃ[˝ _◊ï˘ ◊XSÔÃ^ EıÃ[˝”X, ^FX (i) V«◊ªRÙO ÂVÁ_„XÃ[˝ ÂVÁ_XEıÁ_ 

a]ÁX* (ii)  V«◊ªRÙO ÂVÁ_„XÃ[˝ ÂVÁ_XEıÁ„_Ã[˝ YÁUÔEıÓ F«[˝c˜O 

aÁ]ÁXÓ* 10 

%U[˝Á 

 m \ˆÃ[˝ ◊[˝◊`rÙ ªJÙ_]ÁX AEı◊ªRÙO EıSÁ [˝_„Eı≥V– ÂU„Eı r V…Ã[˝„±ºˆ 

UÁEı„_ B EıSÁ◊ªRÙOÃ[˝ =YÃ[˝ ◊y‘Ã^Á`›_ [˝_ 
3r

mμ ^◊V ◊[˝EıbÔEı 

c˜Ã^˜ A[˝e ^◊V %Á◊V V`ÁÃ^ EıSÁ◊ªRÙO„Eı [˝_„Eı≥V– ÂU„Eı a V…Ã[˝„±ºˆ 

TˆÁÃ[˝ G◊TˆY„UÃ[˝ %YV…Ã[˝Eı ◊[˝≥V« ÂU„Eı V Â[˝„G ÊªKg˜ÁQÕˆÁ c˜Ã^ 

TˆÁc˜„_ EıSÁ◊ªRÙOÃ[˝ G◊TˆYU (orbit) ◊XSÔÃ^ EıÃ[˝”X* 10 

2* a] LÁQˆÓ }Á]Eı ◊[˝◊`rÙ [˝ÿô«ˆ a]…„c˜Ã[˝ aep˚Á ◊VX* ÂVFÁX Â^ 

AEı◊ªRÙO ◊≈y\«ˆ„LÃ[˝ \ˆÃ[˝ M c˜„_ ◊≈y\«ˆL◊ªRÙO TˆÁÃ[˝ [˝Áßm◊_Ã[˝ 

]W˝Ó◊[˝≥V«m◊_„Tˆ %[˝◊ÿöˆTˆ 
3
M \ˆ„Ã[˝Ã[˝ ◊TˆX◊ªRÙO EıSÁÃ[˝ •ÁÃ[˝Á G◊PˆTˆ 

Tˆ„‹óˆÃ[˝ a„Ü AEıc˜O LÁQˆÓ }Á]Eı ◊[˝◊`rÙ c˜„[˝* 10 

%U[˝Á 

 W \ˆÁÃ[˝◊[˝◊`rÙ AEı◊ªRÙO ]a S [˝ w¯ÁEıÁÃ[˝ Âl˘y AEı◊ªRÙO %X«\…ˆ◊]Eı 

%„l˘Ã[˝ aÁ„Y„l˘ H«Ã[˝„Tˆ YÁ„Ã[˝* %l˘◊ªRÙO [˝ „w¯Ã[˝ Tˆ„_Ã[˝ =YÃ[˝ 

_∂ëˆ A[˝e TˆÁÃ[˝ Y◊Ã[˝a›]ÁÃ[˝ CYÃ[˝ AEı◊ªRÙO ◊[˝≥V« O ◊V„Ã^ ÂG‰ªK˜* 

O ◊[˝≥V«GÁ]› [˝ÓÁa◊ªRÙO ^FX O-AÃ[˝ =Y„Ã[˝ ={∂ëˆ\ˆÁ„[˝ FÁQÕˆÁ Ac˜O 

%[˝ÿöˆÁÃ^ H…SÔX £Ã[˝” c˜Ã^* ÂVFÁX Â^ B [˝ÓÁa◊ªRÙO ^FX θ  ÂEıÁ„S 

H«Ã[˝‰ªK˜, O ◊[˝≥V«„Tˆ [˝ÓÁa [˝Ã[˝Á[˝Ã[˝ C [˝ÓÁ„aÃ[˝ _∂ëˆ [˝Ã[˝Á[˝Ã[˝ 

Y“◊Tˆ◊y‘Ã^Á [˝_m◊_ c˜_ ^UÁy‘„] )4cos7(
3

−θW
 
A[˝e 

θsin
3

W . 10 
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3* ÂEıÁ„XÁ a]Tˆ„_ ªJÙ_]ÁX AEı◊ªRÙO EıSÁÃ[˝ %Ã[˝›Ã^ ±ºˆÃ[˝S F A[˝e 

%X«Y“ÿöˆ ±ºˆÃ[˝S T c˜„_ EıSÁ◊ªRÙOÃ[˝ G◊TˆY„UÃ[˝ %[˝Eı_ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X* 6 

%U[˝Á 

 ◊ÿöˆÃ[˝Á[˝ÿöˆÁÃ^ UÁEıÁ M \ˆÃ[˝◊[˝◊`rÙ AEı◊ªRÙO ÂGÁ_„EıÃ[˝ a„Ü  m 

\ˆÃ[˝◊[˝◊`rÙ AEı◊ªRÙO ]a S ÂGÁ_„EıÃ[˝ G◊TˆÃ[˝ ◊V`Á A[˝e B V«◊ªRÙO 

ÂGÁ_„EıÃ[˝ ÂEı≥V– ◊[˝≥V«•„Ã^Ã[˝ ae„^ÁLEı ÂÃ[˝FÁÃ[˝ %‹ôˆ\«ˆ¤N˛    

45° ÂEıÁS c˜„Ã^‰ªK˜* ÿöˆÁ◊YTˆÁ·¯ 
2
1

 
c˜„_, ÂVFÁX Â^, aeH„bÔÃ[˝ 

Y„Ã[˝ m ÂGÁ_Eı◊ªRÙOÃ[˝ ◊V`Á ⎥⎦
⎤

⎢⎣
⎡

+
−

Mm
M

4
3tan 1

 
ÂEıÁ„S H«Ã[˝„[˝* 

   6 

4* a…©ø TˆÁ„Ã[˝Ã[˝ •ÁÃ[˝Á a [˝ÓÁaÁ„W˝ÔÃ[˝ AEı◊ªRÙO ÂGÁ_Eı„Eı AEı◊ªRÙO ◊ÿöˆÃ[ 

˝◊[˝≥V« ÂU„Eı ÂMıÁ_Á„XÁ c˜Ã^* ÂGÁ_„EıÃ[˝ ÂEı≥V– C ◊ÿöˆÃ[˝ ◊[˝≥V«Ã[˝ 

V…Ã[˝±ºˆ l * ÂVFÁX Â^, ÂEıÁ„XÁ l«˘V– ÂVÁ_„XÃ[˝ Y^ÔÁÃ^EıÁ_ c˜_ 

⎥⎦
⎤

⎢⎣
⎡ +⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛ +
2

sin
4
11

5
252 22 απ

lg
al ,  

 Â^FÁ„X α  c˜_ ÂVÁ_„XÃ[˝ ◊[˝ÿôˆÁÃ[˝* 6 

%U[˝Á 

 AEı◊ªRÙO V ªRÕÙ [˝ÿô«ˆÃ[˝ ◊•-]Á◊≈yEı G◊TˆÃ[˝ G◊Tˆa]›EıÃ[˝Sa]…c˜ ◊XSÔÃ^ 

EıÃ[˝”X Â^FÁ„X Y“^«N˛ [˝_ aa›] (finite). 6 

 

5* AEı◊ªRÙO a«b], %]a S Vâ¯„Eı (^ÁÃ[˝ ÈVHÔÓ 2a) AEı◊ªRÙO %]a S 

ÊªRÙO◊[˝„_Ã[˝ CYÃ[˝, ÊªRÙO◊[˝„_Ã[˝ AEı◊ªRÙO W˝Á„Ã[˝Ã[˝ a„Ü _∂ëˆ\ˆÁ„[˝ Ã[˝ÁFÁ 

c˜_ A]X\ˆÁ„[˝ Â^, V„â¯Ã[˝ \ˆÁÃ[˝„Eı≥V– B ÊªRÙO◊[˝„_Ã[˝ W˝ÁÃ[˝ ÂU„Eı 

b V…Ã[˝±ºˆ aÁ]„X UÁ„Eı* ÂVFÁX Â^ θ  ÂEıÁS H«Ã[˝[˝ÁÃ[˝ Y„Ã[˝ Vâ¯◊ªRÙO 

◊YªK˜_Á„Tˆ £Ã[˝” EıÃ[˝„[˝, Â^FÁ„X 22

2

9
tan

ba
a
+

=
μ

θ , μ  c˜_ 

Vâ¯ C ÊªRÙO◊[˝„_Ã[˝ ]„W˝ÓÃ[˝ HbÔSÁ·¯* 6 

%U[˝Á 

 ={∂ëˆ a]Tˆ„_ AEı◊ªRÙO ]a S %◊W˝[˝ w¯ÁEıÁÃ[˝ ◊ªRÙO=[˝ Ã[˝„Ã^‰ªK˜ A[˝e 

B %◊W˝[˝ w¯◊ªRÙOÃ[˝ `›bÔ◊[˝≥V«◊ªRÙO ◊ªRÙO=„[˝Ã[˝ a[˝Ô◊X‰∂oˆ Ã[˝„Ã^‰ªK˜*       

m \ˆÃ[˝◊[˝◊`rÙ AEı◊ªRÙO EıSÁ `›bÔ◊[˝≥V« ÂU„Eı h =¨JÙTˆÁÃ^ 

◊ÿöˆÃ[˝Á[˝ÿöˆÁÃ^ ◊ªRÙO=„[˝Ã[˝ ◊\ˆTˆÃ[˝ G◊QÕˆ„Ã^ ÂVCÃ^Á c˜Ã^* %◊W˝[˝ w¯◊ªRÙOÃ[˝ 

XÁ◊\ˆ_„∂ëˆÃ[˝ ÈVHÔÓ 4a A[˝e ÂEıÁ„XÁ ◊[˝≥V«„Tˆ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô ρ  

c˜„_, ÂVFÁX Â^, B ◊[˝≥V«„Tˆ EıSÁ◊ªRÙOÃ[˝ =YÃ[˝ %◊W˝[˝ w¯◊ªRÙOÃ[˝ 

Y“◊Tˆ◊y‘Ã^ÁÃ[˝ Y◊Ã[˝]ÁS 
ρ

)(2 ahmg + c˜„[˝* 6 



 EMT-IX (UT-225/16) EMT-IX (UT-225/16) 2  

B.Sc.-7609-B   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-7609-B  

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

(Eı) G–c˜a]…„c˜Ã[˝ G◊Tˆ aey‘Á‹ôˆ ÂEıY_Á„Ã[˝Ã[˝ a…ym◊_ ◊_F«X*   

(F) OX A[˝e OY %„l˘Ã[˝ ◊V„Eı ÂEıÁ„XÁ EıSÁÃ[˝ Â[˝G 

^UÁy‘„] yu ω+  A[˝e xu ω′+′  c˜„_, ÂVFÁX Â^, 

EıSÁ◊ªRÙOÃ[˝ G◊TˆYU AEı◊ªRÙO Eı◊SEı c˜„[˝ ^FX ωω ′′ ,,,uu  
W˝–[˝Eı* 

(G) M \ˆÃ[˝ ◊[˝◊`rÙ AEı◊ªRÙO Ã[˝„EıªRÙO ÂU„Eı Y“◊Tˆ AEıEı a]Ã^ 

aÁ„Y„l˘ eM  \ˆÃ[˝^«N˛ LïÁ_ÁX› V %Á„Y◊l˘Eı Â[˝„G 

◊X∂oˆÁ◊\ˆ]«„F ◊XGÔTˆ c˜‰¨K˜* ^◊V Ã[˝„EıªRÙO◊ªRÙOÃ[˝ ÂFÁ_a 

c˜OTˆÓÁ◊VÃ[˝ Â]ÁªRÙO \ˆÃ[˝ M ′  c˜Ã^, TˆÁc˜„_ ÂVFÁX Â^ 

geV >  XÁ c˜„_ Ã[˝„EıªRÙO◊ªRÙO ◊[˝„ÿˆïıÁÃ[˝„SÃ[˝ a„Ü a„Ü 

={∂ëˆ >W[˝Ô ◊V`ÁÃ^ =Pˆ„Tˆ YÁÃ[˝„[˝ XÁ* 

(H) Â]Ã[˝” ÿöˆÁXÁ„·¯ ÂEı≥V–›Ã^ [˝_ÁW˝›X Eı◊SEıÁÃ[˝ G◊TˆY„UÃ[˝ 

%[˝Eı_ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 

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

(Eı) AEı◊ªRÙO =Y[˝ w¯ÁEıÁÃ[˝ ªJÙÁEı◊TˆÃ[˝ \ˆÃ[˝ M, YÃ[˝Ál˘ C 

=YÁ„l˘Ã[˝ ÈVHÔÓ ^UÁy‘„] 2a C 2b c˜„_ =YÁ„l˘Ã[˝ 

(minor axis) aÁ„Y„l˘ Âa◊ªRÙOÃ[˝ LÁQˆÓ }Á]Eı ◊XSÔÃ^ 

EıÃ[˝”X*  

(F) ÂVFÁX Â^, AEı◊ªRÙO Â^Ï◊GEı ÂVÁ_„EıÃ[˝ _∂ëˆX ÂEı≥V– C 

ÂVÁ_X ÂEı≥V– YÃ[˝&Ã[˝ ◊[˝◊X]Ã^„^ÁGÓ* 

(G) ÂEıÁX ◊ÿöˆÃ[˝ %„l˘Ã[˝ ªJÙÁÃ[˝◊V„Eı H…SÔÁÃ^]ÁX AEı◊ªRÙO V ªRÕÙ [˝ÿô«ˆÃ[˝ 

ÂEıÏ◊SEı \ˆÃ[˝„[˝G ◊XSÔÃ^ EıÃ[˝”X* 

(H) m \ˆÃ[˝ C 2a ÈV„HÔÓÃ[˝ AEı◊ªRÙO a]a√º¯ %]a S TˆN˛Á, 

%X«\…ˆ◊]Eı Â]„MıÃ[˝ CYÃ[˝ ◊ÿöˆÃ[˝ %[˝ÿöˆÁÃ^ %Á‰ªK˜ A[˝e M 

\ˆ„Ã[˝Ã[˝ AEıLX Â_ÁEı TˆN˛ÁÃ[˝ AEıY“Á‹ôˆ ÂU„Eı %ÁÃ[˝ AEı 

Y“Á„‹ôˆ ^ÁÃ^* Ac˜O a]Ã^ TˆN˛Á◊ªRÙO EıTˆªRÙOÁ V…Ã[˝±ºˆ a„Ã[˝ TˆÁ 

◊XSÔÃ^ EıÃ[˝”X*  
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( English Version ) 

1. Define Simple Harmonic motion. Write down the 

differential equation for Simple Harmonic 

motion. Discuss the composition (resultant) of 

two Simple Harmonic motions along the same 

straight line, when (i) they have the same time 

period, (ii) their time periods differ by a very 

small quantity.  10 

OR 
 A particle of mass m is acted on by a repulsive 

force 
3r

mμ  from the centre of force when at a 

distance r from it. Initially the particle is thrown 

from an apse at a distance a from the centre of 

force with a velocity V. Find the orbit of the 

particle. 10 

2. Define equimomental bodies. Show that a 

triangular lamia of mass M is equimomental with 

three particles each of mass 
3
M , placed at the 

middle points of the sides of the triangle.  10 

OR 

 A circular area of weight W can turn freely about 

a horizontal axis which passes through a point O 

of its circumference and is perpendicular to its 

plane. If motion commences when the diameter 

through O is vertically above O, show that when 

the diameter has turned through an angle θ , the 

components of the reaction at O along the 

diameter and perpendicular to the diameter are 

)4cos7(
3

−θW  and θsin
3

W  respectively. 10 

3. If a particle moving in a plane has a radial 

acceleration F and a cross radial acceleration T, 

then find the differential equation of the path of 

the particle. 6 

OR 

 A smooth sphere of mass m impinges on another 

of mass M at rest, the direction of motion making 

an angle 45° with the line of centres at the 

moment of impact. If the coefficient of restitution 

be 
2
1 , then show that the direction of motion of 

sphere m  is turned through an angle 

⎥⎦
⎤

⎢⎣
⎡

+
−

Mm
M

4
3tan 1 . 6 
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4. A sphere of radius a, is suspended by a fine wire 

from a fixed point at a distance l from the centre. 

Show that the time of a small oscillation is    

given by  ⎥⎦
⎤

⎢⎣
⎡ +⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛ +
2

sin
4
11

5
252 22 απ

lg
al  

 where α  represents the amplitude of oscillation.6 

OR 

 Deduce the equations of motion of a rigid body 

moving in two dimensions when the acting forces 

are finite. 6 

5. A rough uniform rod, of length 2a, is placed on a 

rough table at right angles to its edge. If its 

centre of gravity be initially at a distance b 

beyond the edge, then show that the rod will 

begin to slide when it has turned through an 

angle θ  where 22

2

9
tan

ba
a
+

=
μ

θ , where μ  is the 

coefficient of friction between the rod and the 

table. 6 

OR 

 A particle of mass m slides on a smooth parabolic 

tube held in a vertical plane with axis vertical 

and vertex downwards starting from rest at a 

height h above the vertex. If the latus rectum of 

the parabola be 4a and ρ  be the radius of 

curvature at a point then show that the reaction 

at that point is 
ρ

)(2 ahmg +
. 6 

6.  Answer any two questions : 3 × 2 = 6 

a) Write down the Kepler's laws of planetary 

motion. 

b) The velocities of a particle parallel to the 

axes of x and y are yu ω+  and xu ω′+′  

respectively. If ωω ′′ ,,,uu  be constants, then 

show that the path of the particle is a conic. 

c) If a rocket, originally of mass M throws off 

every unit of time a mass eM  with relative 

velocity V, and if M ′  be the mass of the 

case of rocket etc., then show that it cannot 

rise at once after explosion unless geV > . 

d) A particle describes a plane curve under 

central force. Find the differential equation 

of its path in polar coordinates. 
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7. Answer any two questions : 3 × 2 = 6  

a) Find the moment of inertia of an elliptic 

disc of mass M having major and minor 

axes of lengths 2a and 2b about minor axis. 

b) Show that for a compound pendulum the 

centre of oscillation and centre of 

suspension are interchangeable. 

c) Determine the angular momentum of a 

rigid body revolving about a fixed axis. 

d) A rough uniform board of mass m and 

length 2a rests on a smooth horizontal 

plane and a man of mass M walks on it 

from one end to the other. Find the 

distance through which the board moves in 

this time. 

    


