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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021. 

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. Kº GÔö£õ¸Ò Aøh²® «¨ö£¸ E¯μ® 

 (A) 
g

u
2
sin22 α

 (B) 
g

u
2
cos22 α

 

 (C) 
g

u
2

sin2 α
  (D) 

g
u αsin2

 

 Greatest height attained by a projectile is 

 (a) 
g

u
2
sin22 α

 (b) 
g

u
2
cos22 α

 

 (c) 
g

u
2

sin2 α
  (d) 

g
u αsin2
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2. 45° ÷PõnzvÀ, 280  Ai/ÂÚõi ÷ÁPzvÀ 

GÔ¯¨£mh J¸ ö£õ¸Ò £Ó¨£uØS 

GkzxUöPõÒÐ® ÷|μ®  

 (A) 2 ÂÚõi (B) 5 ÂÚõi 

 (C) 4 ÂÚõi (D) 3 ÂÚõi 

 A particle is projected with velocity 280  ft/sec at 

an elevation of 45° then the time of flight is 

 (a) 2 sec   (b) 5 sec 

 (c) 4 sec   (d) 3 sec 

3. E¢u® Gß£x J¸ 

 (A) ©õÔ¼  (B) vø\°¼ 

 (C) öÁUhõº  (D) CøÁ HxªÀø» 

 Momentum is a ___________. 

 (a) constant  (b) scalar 

 (c) vector  (d) none of the above 

4. J¸ •Ê «m]zußø©²ÒÍ ÷PõÍ® J¸ 

ÁÇÁÇ¨£õÚ {ø» uÍzvß «x \õ´ÁõP ÷©õx® 

÷£õx Auß ¤μv£¼¨¦ ÷Põn® = ___________. 

 (A) 90°   (B) 45° 

 (C) 0°   (D) £k÷Põn® 
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 When a perfectly elastic sphere impinges on a 
fixed smooth plane, the angle of reflection = 
___________. 

 (a) 90°   (b) 45° 

 (c) 0°   (d) angle of incidence 

5. J¸ ^›ø\ C¯UPzvß «¨ö£¸ vø\÷ÁP®  

1 «/ÂÚõi, Auß C¯UP Põ»® ÂÚõi°À 
5
1

 

©h[S GÛÀ Auß Ãa_ 

 (A) 
10
1

 «  (B) π10 « 

 (C) 
10
π

 «  (D) 
π10

1
 « 

 The maximum velocity of a particle executing 

SHM is 1 m/sec and its period is 
5
1

 of the second. 

The amplitude is 

 (a) 
10
1

 m  (b) π10 m 

 (c) 
10
π

m   (d) 
π10

1
m 

6. wtbwtax sincos +=  GÛÀ ^›ø\ C¯UPzvß 
©õÔ¼ μ &ß ©v¨¦ 

 (A) w   (B) –w 

 (C) 2w    (D) 2w−  
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 If wtbwtax sincos += , then the constant μ  of the 

SHM is 

 (a) w   (b) –w 

 (c) 2w    (d) 2w−  

7. vø\÷ÁPzvß BμUTÔß AÍÄ 

 (A) r    (B) θr  

 (C) r    (D) θ2r  

 The magnitude of the radial component of velocity 

is 

 (a) r    (b) θr  

 (c) r    (d) θ2r  

8. ‘a’ Bμ® Eøh¯ Ámh¨£õøu°À |P¸® 

ö£õ¸ÐUS P GßÓ ¦ÒÎ°À öuõk÷Põmiß 

ÁÈ÷¯ ö\À¾® •kUPzvß TÖ ___________. 

 (A) 2θa    (B) θa  

 (C) θa    (D) θ2a  
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 For a particle describing a circle of radius a, the 
acceleration at any point P has the component 
___________ along the tangent at P. 

 (a) 2θa    (b) θa  

 (c) θa    (d) θ2a  

9. _¸Îß ( )rp,  \©ß£õk  

 (A) 2arp =   (B) αcosrp =  

 (C) αsinrp =  (D) αtanrp =  

 ( )rp,  equation to the spiral is 

 (a) 2arp =   (b) αcosrp =  

 (c) αsinrp =  (d) αtanrp =  

10. J¸ xPÒ ø©¯ £õøu°À |Pº¢uõÀ θ2r  = 

___________. 

 (A) h   (B) 
2
h

 

 (C) 2h   (D) –h 

 If a particle moves in a central orbit then θ2r  = 
___________. 

 (a) h   (b) 
2
h

 

 (c) 2h   (d) –h 
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PART B — (5 × 5 = 25 marks) 

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

11. (A) J¸ GÔö£õ¸Ò Aøh²® ö£¸© E¯μ©õÚx, 
GÔ¦ÒÎ°ß ÁÈ¯õP ö\À¾® QøhzuÍzvß 
«xÒÍ Ãa]ß PõÀ£Sv GÛÀ 
GÔ÷PõnzøuU PõsP. 

  If the greatest height attained by the particle 
is a quarter of its range on the horizontal 
plane through the point of projection then 
find the angle of projection. 

Or 

 (B) öPõkUP¨£mh GÔ÷ÁPzvÀ GÔ¯¨£mh 
xPÎß \õ´uÍzvß «xÒÍ ö£¸© Ãa]øÚU 
PõsP. 

  Determine the maximum range on an 
inclined plane, given the magnitude of the 
velocity of projection of a particle. 

12. (A) 8 Q÷»õQμõ® {øÓ²øh¯ £¢x JßÖ 
ÂÚõiUS 10 «mhº ÷ÁPzxhß C¯[QU 
öPõsk A÷u vø\°À ÂÚõiUS 2 «mhº 
÷ÁPzxhß C¯[S®. 24 Q÷»õQμõ® 
{øÓ²ÒÍ £¢x JßÖhß ÷|μi¯õP 

÷©õxQÓx. 
2
1=e  GÛÀ ÷©õv¯ ¤ß EÒÍ 

÷ÁP[PøÍU PõsP. ÷©¾® C¯UP BØÓ¼À 
HØ£k® CÇ¨ø£²® PõsP. 
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  A ball of mass 8 kg moving with a velocity of 
10 m/sec impinges directly on another ball of 
mass 24 kg moving at 2 m/sec, in the same 

direction. If 
2
1=e  then find the velocities 

after impact. Also calculate the loss in 
kinetic energy. 

Or 

 (B) ‘m’ {øÓ²ÒÍ J¸ ÁÇÁÇ¨£õÚ ÷PõÍ® 
K´Â¼¸US® ‘M’ {øÓ²ÒÍ ÁÇÁÇ¨£õÚ 
©ØöÓõ¸ ÷PõÍzvß «x \õ´ÁõP ÷©õxQÓx. 

eMm =  GÛÀ ÷©õu¾US¨ ¤ß C¯UP 
vø\PÒ ö\[SzuõP C¸UQßÓÚ GßÖ {¹¤. 
(e Gß£x «Ò\Uv öPÊ) 

  A smooth sphere of mass ‘m’ impinges 
obliquely on a smooth sphere of mass ‘M’ 
which is at rest. Show that if eMm = , the 
directions of motion after impact are at right 
angles. (e is the coefficient of restitution) 

13. (A) J¸ xPÒ J¸ Ámh¨ £›v°À ^μõÚ 
÷ÁPzxhß |PºQÓx. {ø»¯õÚ J¸ 
ÂmhzvÀ, Auß ÃÌa] J¸ \õ©õÛ¯ ^›ø\ 
C¯UP® GÚ {ÖÄP. 

  A particle moves along a circle with uniform 
speed. Show that the motion of its projection 
on a fixed diameter is simple harmonic. 

Or 
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 (B) \õ©õÛ¯ ^›ø\ C¯UPzvÀ C¯[QU 

öPõsi¸US® J¸ xPÒ ‘a’ GßÓ Ãaø\²® 

‘T’ GßÓ AÍÄ ÷|μzøu²® öPõskÒÍx. 

Auß \μõ\› öuõø»Â¼¸¢x Auß 

öuõø»Ä ‘x’ BP C¸US® ÷£õx Auß 

vø\÷ÁP® ‘v’ Gß£x ( )22222 4 xaTv −= π  

GÝ® \©ß£õmhõÀ ö£Ó¨£kQÓx GÚ {¹¤. 

  A body moving with SHM has an amplitude 
‘a’ and period ‘T’. Show that the velocity ‘v’ at 
a distance ‘x’ from the mean position is given 
by ( )22222 4 xaTv −= π . 

14. (A) Bøμz vø\°¾® Auß SÖUSz vø\°¾® 

J¸ xPÎß •kUPzvß TÖPøÍz u¸Â. 

  Derive the radial and transverse components 
of acceleration of a particle. 

Or 

 (B) J¸ ¦ÒÎ°ß Bøμz vø\÷ÁP® Auß 

SÖUSz vø\÷ÁPzøu¨ ÷£õÀ k ©h[S 

GÛÀ A¨¦ÒÎ°ß £õøu J¸ \©÷Põna 

_¸Ò GÚ {ÖÄP. 

  If a point moves so that its radial velocity is 
k times its transverse velocity then show 
that its path is an equiangular spiral. 
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15. (A) J¸ ø©¯ £õøu°À, £μ¨¦z vø\÷ÁP® pv
2
1

 

GÚ {ÖÄP. 

  Prove that, in a central orbit, the areal 

velocity is pv
2
1

. 

Or 

 (B) J¸ xPÍõÚx •øÚøÁ ÷|õUQ J¸ ø©¯ 

Âø\°ÚõÀ C¯UP¨£mk θ2cos22 ar =  GßÓ 

£õøuø¯ Aø©UQÓx. Âø\°ß Âvø¯U 

PõsP. 

  Find the law of force towards the pole under 

which the particle describes the curve 

θ2cos22 ar = . 

PART C — (5 × 8 = 40 marks)  

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

16. (A) Bμ®£ vø\÷ÁP® ‘v’&²hß GÔ¯¨£mh xPÒ 

JßÖ GÔ¦ÒÎ°¼¸¢x ‘a’ öuõø»Â¾ÒÍ 

J¸ ö\[Szxa _Á›À Aøh¯UTi¯ «¨ö£¸ 

E¯μ®   2

22

22 v
ga

g
v −  GÚU PõmkP. 



 

 Code No. : 20581 B Page 10 

 

  Show that the greatest height which a 
particle with initial velocity ‘v’ can reach on a 
vertical wall at a distance ‘a’ from the point 

of projection is 2

22

22 v
ga

g
v − .  

Or 

 (B) J¸ GÔö£õ¸Îß £õøu°ß Ea]°¾®, 

H÷uÝ® J¸ SÂ¯|õoß ~ÛPÎ¾® 

A¨ö£õ¸Îß vø\÷ÁP[PÒ •÷Óø¯ u, 

1v , 2v  GÛÀ 22
2

2
1

−−− =+ uvv  {¹¤. 

  If 1v  and 2v  be the velocities of a projectile at 

the ends of a focal chord of its path and u is 
the velocity at the vertex, prove that 

22
2

2
1

−−− =+ uvv . 

17. (A) Cμsk \© AÍÄ £¢xPÒ J¸ ÁÇÁÇ¨£õÚ 

÷©ø\°À JßøÓö¯õßÖ öuõmkU 

öPõsi¸UQßÓÚ. AÁØÔß ö£õx 

öuõk÷Põk ÁÈ¯õP A÷u AÍÄÒÍ 

‰ßÓõÁx £¢x, Cμsiß «x® J÷μ 

÷|μzvÀ ÷©õxQßÓx. e Gß£x 

«Ò\UvUöPÊ GÛÀ ÷©õu¾US¨ ¤ß 

( )21
5
3

e−  ©h[S C¯UP BØÓø» 

CÇ¢v¸US® GÚ {ÖÄP. 
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  Two equal balls are in contact on a smooth 

table and a third equal ball moving along 

their common tangent strikes them 

simultaneously. Prove that ( )21
5
3

e−  of its 

kinetic energy is lost by impact, e being the 

coefficient of restitution for each pair of balls. 

Or 

 (B) ‘h’ E¯μzv¼¸¢x QøhzuÍzvß ÷©À «Ò 

C¯À¦øh¯  ‘m’ {øÓ £¢x JßÖ ÂÊ¢x 

GÊ®¦QÓx. ÷©õxøP°À C¯UP BØÓÀ 

AÈÄ ( )21 emgh −  GÚU Põmk. ÷©¾® 

GÊ®¦Áøu {Özx® Áøμ Gkzu Põ»® 









−
+⋅

e
e

g
h

1
12

 GÚU Põmk. 

  An elastic ball of mass ‘m’ falls from a height 

‘h’ on a fixed plane and rebounds. Show that 

the loss of kinetic energy of impact is 
( )21 emgh − . Show also that the time taken 

before the particle has finished rebounding is 









−
+⋅

e
e

g
h

1
12

. 
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18. (A) J¸ xPÒ \õ©õÛ¯ ^›ø\ C¯UPzvÀ 
C¯[QU öPõsi¸UQÓx. öuõhº¢x Á¸® 
‰ßÖ Põ» CøhöÁÎPÎÀ Aø»Ä 
ø©¯zv¼¸¢x Auß yμ[PÒ 1x , 2x , 3x  

BS®. Aø»Ä Põ»® 








 +−

2

311

2
cos

2

x
xx

π
 GÚ 

{¹¤. 

  A particle is moving with SHM has distances 
1x , 2x , 3x  in ‘3’ successive intervals of time 

from its center of oscillation. Show that its 

period is 








 +−

2

311

2
cos

2

x
xx

π
. 

Or 

 (B) JßÖUöPõßÖ ö\[SzuõÚ J÷μ Aø»Ä 
÷|μzøuU öPõsh Cμsk \õ©õÛ¯ ^›ø\ 
C¯UP[PÎß öuõS¨ø£U PõsP. 

  Find the composition of two SHMs of the 
same period in two perpendicular directions. 

19. (A) J¸ xPÒ ‘v’ GÝ® ^μõÚ ÷ÁPzxhß 
( )θcos1 += ar  GÝ® ÁøÍÁøμ°À |PºQÓx. 

x¸Ázøu¨ ö£õÖzx Auß ÷Põn ÷ÁP® 

a

v

2
2

sec
θ

 GÚÄ® BøμÁÈ •kUPUTÖ 
a
v

4
3 2−

 

GÝ® ©õÔ¼ GÚÄ® {ÖÄP. 
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  A particle moves with a uniform speed ‘v’ 
along the curve ( )θcos1 += ar . Show that its 

angular velocity about the pole is 
a

v

2
2

sec
θ

 

and the radial component of its acceleration 

is the constant 
a
v

4
3 2−

. 

Or 

 (B) {ø» Bvø¯¨ ö£õÖzx |P¸® ö£õ¸Îß 

Bμzvø\ ©ØÖ® AuØS ö\[SzuõÚ 

vø\°À ÷ÁP[PÒ λγ  ©ØÖ® μθ . C[S 

μλ,  Gß£Ú ©õÔ¼PÒ GÛÀ xPÎß 

£õøu°ß \©ß£õk ÷©¾® Bμzvø\ ©ØÖ® 

AuØS ö\[SzuõÚ vø\PÎÀ Auß 

•kUP[PøÍU PõsP. 

  The velocities of a particle along and 

perpendicular to the radius from a fixed 
origin are λγ  and μθ , where μλ,  are 

constants. Find the path and the 

accelerations along and perpendicular to the 

radius vector. 
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20. (A) J¸ xPÒ }ÒÁmh® £õøu°À SÂ¯zøu 

÷|õUQ¯ Âø\°À |PºQÓx. AÆÂø\°ß 

Âvø¯U PõsP. ÷©¾® £õøu°ß HuõÁx 

J¸ ¦ÒÎ°À Auß vø\÷ÁPzøu²® 

Aø»Ä ÷|μzøu²® PõsP. 

  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. 

Or 

 (B) p Gß£x x¸Ázv¼¸¢x öuõk÷PõmiØS 

Áøμ¯¨£k® ö\[Szx yμ® GÛÀ  
2

2
2

1






+=

θd
du

u
p

GÚ {ÖÄP. 

  If p is the perpendicular from the pole on the 

tangent then prove that 
2

2
2

1






+=

θd
du

u
p

. 

——————— 

 


