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B.Sc. (CBCS) DEGREE EXAMINATION,  
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Sixth Semester 

Mathematics — Core 

DYNAMICS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. «¨ö£¸ E¯μ® Aøh¯ J¸ GÔuÀ GkzxU 

öPõÒÐ® Põ»® –––––––––––––  

 (A) 
g

u sin
  (B) 

g
u sin2

 

 (C) 
g

u 2sin
  (D) 

g
u sin2
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 Time taken by the projectile to reach the greatest 
height is –––––––––––––  

 (a) 
g

u sin
  (b) 

g
u sin2

 

 (c) 
g

u 2sin
  (d) 

g
u sin2

 

2. öuõk ÁõÚzvØS   ÷PõnzvÀ \õ´¢v¸US® J¸ 

ÁÇÁÇ¨£õÚ \õ´uÍzvß «x HÖ® ö£õ¸Îß 

•kUP® –––––––––––––  

 (A) sing   (B) cosg  

 (C) g    (D) HxªÀø» 

 The acceleration of a particle moving up a smooth 
inclined plane of inclination   to the horizon is  
–––––––––––––  

 (a) sing   (b) cosg  

 (c) g    (d) None of these 

3. ¤ßÁ¸® ö£õ¸mPÎÀ GÁØÓõÀ ö\´¯¨£mh  

2 £¢xPÒ ÷©õx® ÷£õx «Ò uÒø© AvP©õP 

C¸UQÓx?  

 (A) Psnõi  (B) u¢u® 

 (C) D¯®   (D) C¸®¦ 
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 Which of the following material balls when 
impinge on each other has more elasticity?  

 (a) glass   (b) ivory 

 (c) lead   (d) iron 

4. {³mhÛß Âv¨£i ÷©õu¾US¨ ¤ß vø\÷ÁP[PÒ 

12 vv  = ––––––––––––– [ 21,uu &÷©õu¾US •ß 

EÒÍ vø\÷ÁP[PÒ]  

 (A)  12 uu   (B)  21 uue   

 (C)  21 uue    (D)  21 uu   

 As per Newton's experimental law, the velocities 
after impact 12 vv   = ––––––––––––– [where 

21,uu - velocities before impact)  

 (a)  12 uu   (b)  21 uue   

 (c)  21 uue    (d)  21 uu   

5. Kº GÎ¯ ^›ø\ C¯UPzvß Põ»Áøμ ––––––––––––        

 (A) 

2

   (B) 

2

 

 (C)  /    (D) HxªÀø» 
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 The period of a simple Harmonic motion is  

 (a) 

2

   (b) 

2

 

 (c)  /    (d) None of these 

6. Kº GÎ¯ ^›ø\ C¯UPzvÀ, 't' GßÓ ÷|μzvÀ 

Pmh©õÚx –––––––––––––  

 (A) 


t   (B) 


1
t  

 (C) 


t   (D) 



2
1

t  

 In a simple Harmonic motion, the phase at time t 
is ––––––––––––– 

 (a) 


t   (b) 


1
t  

 (c) 


t   (d) 



2
1

t  

7. •kUPzvß BμU TÖ –––––––––––––  

 (A) 
2 rr    (B) 

2r  

 (C)  rr  2   (D) 
2 r  
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 The radial component of acceleration is  
–––––––––––––  

 (a) 2 rr    (b) 2r  

 (c)  rr  2   (d) 2 r  

8. ø©¯a _ØÖ¨ £õøu°ß ÁøPU öPÊ \©ß£õk  

–––––––––––––  

 (A) Fu
d
ud

2

2


 

 (B) 22 uh
F

u
d
du




 

 (C) Fu
d
ud

 2
2

2


 

 (D) 
22

2

2

/ uhFu
d
ud




 

 The differential equation of central orbit is  
––––––––––––– 

 (a) Fu
d
ud

2

2


  

 (b) 22 uh
F

u
d
du




 

 (c) Fu
d
ud

 2
2

2


  

 (d) 22
2

2

/ uhFu
d
ud



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9. vø\÷ÁPzvß SÖUSU TÖ –––––––––––––  

 (A) r    (B) r  

 (C) r    (D) 
2 rr   

 The transverse component of velocity is  
––––––––––––– 

 (a) r    (b) r  

 (c) r    (d) 2 rr   

10. ø©¯a _ØÖ¨ £õøu°ß  rp   \©ß£õk  

–––––––––––––  

 (A) F
dr
dp

p
h 2  (B) F

dr
dp

p
h 

2
 

 (C) F
dr
dp

p
h 2

2
 (D) F

dr
dp

p
h 3

2
 

  rp   equation of the central orbit is  
–––––––––––––  

 (a) F
dr
dp

p
h 2  (b) F

dr
dp

p
h 

2
 

 (c) F
dr
dp

p
h 2

2
 (d) F

dr
dp

p
h 3

2
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Answer should not exceed 250 words. 

11. (A) J¸ SÔzu öuõhUP ÷ÁPzvÀ SÔzu Qøh©mh 

Áμ®ø£ Aøh¯ C¸ GÔuÀ ÷Põn[PÍõÀ 

C¯¾® GÚU Põmk.  

  Show that for a given initial velocity, there 
are two possible directions of projections to 
obtain a given horizontal range. 

Or 

 (B) J¸ \õ´ uÍzvÀ GÔ¯¨£mh ö£õ¸Îß Áμ®¦ 

Põs. 

  Find the range of a particle projected on an 
inclined plane. 

12. (A) J¸ ÁÊ ÁÊ ÷PõÍ® {ø»¯õÚ ^μõÚ uÍzvÀ 

÷©õv¯¤ß Auß ÷ÁP® ©ØÖ® |P¸® vø\ 

Põs.  

  Find the velocity and direction of motion of a 
smooth sphere after its impact on a fixed 
smooth plane. 

Or 
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 (B) J¸ £¢x ußøÚ Âh M ©h[S Gøh²® 
n
1

 

©h[S vø\÷ÁP•® öPõsk A÷u vø\°À 

|P¸® £¢øu ÷©õxQÓx. ÷©õu¼À •uÀ £¢x 

{ßÖ Âh, «Òußø© ÁøPUöPÊ  1

nm
nm

 GÚ 

{¹¤. 

  A ball overtakes another ball of m times its 

mass, which is moving with th
n
1

 of its 

velocity in the same direction. If the impact 

reduces the first ball to rest, prove that the 

coefficient of elasticity is  1

nm
nm

. 

13. (A) C¸ ö\[Szx vø\PÎÀ \© Põ»Áøμ°À 

C¯[S® C¸ GÎ¯ ^›ø\ C¯UPzvß 

öuõSzuÀ Põs.  

  Find the composition of two simple harmonic 

motions of the same period in two 

perpendicular directions. 

Or 
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 (B) Kº GÎ¯ ^›ø\ C¯UPzvÀ EÒÍ ö£õ¸Ò J¸ 

GÀø» C¸¢x ©Ö GÀø» Áøμ Aø»PÒ 

HØ£kzx® ÷£õx, Aø»Âß |kÂÀ C¸¢x 

Auß yμ® •øÓ÷¯ 321 ,, xxx , ‰ßÖ 

Akzukzu ö|õiPÎÀ GÛÀ Aø»Âß 

Põ»Áøμ 








 

2

311

2
cos

2

x
xx


 GÚ {¹¤. 

  A particle is moving with SHM and while 
making an oscillation from one extreme 
position to the other, its distances from the 
centre of oscillation at 3 consecutive seconds 
are 321 ,, xxx . Prove that period of oscillation 

is 








 

2

311

2
cos

2

x
xx


. 

14. (A) \©÷Põn _¸ÒÁøμUS B¯a \©ß£õk Põs.  

  Find the polar equation of equiangular 
spiral. 

Or 

 (B) B¯z öuõø»ÄPÎÀ vø\ ÷ÁP® ©ØÖ® 

•kUP® Põs. 

  Find the velocity and acceleration in polar 
Co-ordinates. 
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15. (A) SÂ¯zvÀ x¸Á® öPõsh Av£μÁøÍ¯zvß 

ªv \©ß£õk u¸ÂUP.  

  Derive the pedal equation for hyperbola-pole 
at focus. 

Or 

 (B) J¸ ö£õ¸Ò Ámh® Áøμ¯ÖUP Auß EÒ 

¦ÒÎ°ß C¯[S® Âø\°ß Âv Põs. 

  Find the law of force to an internal point 
under which a body will describe a circle. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Answer should not exceed 600 words. 

16. (A) ¤ßÁ¸ÁÚÁØøÓU Põs : 

  (i) GÔu¼ß «¨ö£¸ E¯μ® 

  (ii) «¨ö£¸ E¯μ® Aøh²® ÷|μ® 

  (iii) £ÓUS® Põ»® 

  (iv) Qøh©mh uÍzvß GÔu¼ß Áμ®¦.  

  Find the following 

  (i) The greatest height attained by a 
projectile 

  (ii) Time taken to reach the greatest height 

  (iii) Time of flight  

  (iv) Range of projectile.  

Or 
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 (B)   ÷PõnzvÀ GÔ²® ÷£õx J¸ x¨£õUQU 

Ssk Áμ®¦ 1000 «. A÷u Ssk C»UøP 

÷|õUQ 36 Q.«/© ÷ÁPzvÀ |P¸® ©QÌÄ¢vÀ 

A÷u ÷PõnzvÀ GÔ¢uõÀ Áμ®¦ 

7
tan1000 

 «  E¯μ® GÚU Põmk. 

  The range of a rife bullet is 1000 m. When   
is the angle of projection. Show that if the 
bullet is fired with the same elevation from a 
car travelling 36 km/hr towards the target, 

the range will be increased by 
7
tan1000 

 m.   

17. (A) C¸ ÁÊÁÊ ÷PõÍ[PÒ ÷|μõP ÷©õx® ÷£õx 

C¯UP BØÓ¼ß CÇ¨¦ Põs.  

  Find the loss of kinetic energy due to direct 
impact between two smooth spheres. 

Or 

 (B) J¸ {ø»¯õÚ Qøh©mh uÍzvß «x 'h' GßÓ 

E¯μzv¼¸¢x J¸ ö£õ¸Ò ÂÊQÓx. e Gß£x 

«Òußø© öPÊ GÛÀ, G®¤ {Özx® •ß 

A¨ö£õ¸Ò Ph¢u ö©õzu yμ® 











2

2

1
1
e
e

h  GÚ 

{¹¤. ÷©¾® ö©õzu ÷|μ® 
g
h

e
e 2

1
1



 

GkUP¨£mhx GßÖ® Põmk. 



 

 Code No. : 30581 B Page 12 

  A particle falls from a height h upon a fixed 
horizontal plane if e  be the coefficient of 
restitution, show that the whole distance 
described before the particle has finished 

rebounding is 











2

2

1
1
e
e

h . Show also that the 

whole time taken is 
g
h

e
e 2

1
1



. 

18. (A) Kº GÎ¯ ^›ø\ C¯UPzvß Áøμ£h SÔ±møh 

ÂÍUQU TÖ.  

  Describe the geometrical representation of 
simple harmonic motion. 

Or 

 (B) J¸ |P¸® ¦ÒÎ°ß Ch¨ö£¯ºa] 

twbtwax sincos   GßÓ \©ß£õmiß ‰»® 

G¢÷|μzv¾® öPõkUP¨£mhõÀ, C¯UP® Kº 

GÎ¯ ^›ø\ C¯UP® GÚ {¹¤. ÷©¾® 3a , 

4b , 2w , GÛÀ Põ» Áøμ, Ãa_, «¨ö£¸ 

vø\ ÷ÁP® ÷©¾® «¨ö£¸ •kUP® Põs. 

  If the displacement of a moving point at any 
time be given by an equation of the form 

twbtwax sincos  , show that the motion 
is simple harmonic. Also if 3a , 4b , 2w , 
then find period, amplitude, maximum 
velocity and maximum acceleration of the 
motion. 
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19. (A) J¸ {ø»¯õÚ vø\°À ©õÓõ vø\÷ÁP® 

''u &Ä®, {ø»¦ÒÎ O&C¸¢x Áøμ¯¨£mh 

Bμ® OP US ö\[Szx vø\°À ©õÓõ vø\ 

÷ÁP® ''v &²® öPõsh ¦ÒÎ P °ß £õøu 

O&øÁ SÂ¯©õP, 
v
u

&ø©¯¨¤ÓÌÁõPU 

öPõsh T®¤ß ÁøÍÄ GÚ {¹¤.   

  Show that the path of a point P which 
possesses two constant velocities ''u  and   

''v  the first of which is in a fixed direction 

and the second of which is perpendicular to 
the radius OP drawn from a fixed point O, is 
a conic whose focus is O and eccentricity is  

v
u

. 

Or 

 (B) ©õÓõ vø\÷ÁP•®, {ø»¯õÚ ¦ÒÎ O 
øÁ¨ö£õÖzx ÷Põnzvø\÷ÁP® BÚx O 
¦ÒÎ°¼¸¢x yμzxUS uø»RÌ ©õÔ¯õPÄ® 

C¸US® ¦ÒÎ P Áøμ¯ÖUS® ÁøÍÁøμ 

\©÷Põn _¸Î, Auß x¸Á® O GÚ {ÖÄP. 

A¨¦ÒÎ°ß •kUP® P&°ØS ö\[SzuõPÄ® 

OP&US uø»RÇõP ©õÖ® GÚ {¹¤. 
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  A point describes a curve with constant 
velocity and its angular velocity about a 
given fixed point O varies inversely as the 
distance from O, show that the curve is an 
equiangular spiral whose pole is O and that 
the acceleration of the point is along the 
normal at P and varies inversely as OP. 

20. (A) ø©¯ _ØÖ£õøu°ß ÁøPU öPÊ \©ß£õk 

B¯z öuõø»ÄPÎÀ Põs.  

  Find the differential equation of a central 
orbit in polar co-ordinates. 

Or 

 (B) SÂ¯zvøÚ ÷|õUQ G¨ö£õÊx® C¯[S® 

Âø\°ß RÌ J¸ ö£õ¸Ò }Ò Ámh©õP 

|P¸QÓx. Âø\Âv, £õøu°ß ¦ÒÎ°À 

vø\÷ÁP® ©ØÖ® Põ»Áøμ ÷|μ® Põs. 

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

––—————— 


