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PART A — (10 × 1 = 10 marks)  
Answer ALL questions. 

Choose the correct answer. 

1. 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

 

2. A particle is projected with velocity 280  ft/sec at 
an elevation of 45° then the time ofp flight is 

 (a) 2 sec   (b) 5 sec 
 (c) 4 sec   (d) 3 sec 

(8 pages) 
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3. Momentum is a ___________. 

 (a) constant  (b) scalar 

 (c) vector  (d) none of the above 

4. 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. 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) mπ10  

 (c) m
10
π

   (d) m
π10

1
 

6. If wtbwtax sincos += , then the constant μ  of the 

SHM is 

 (a) w   (b) –w 

 (c) 2w    (d) 2w−  
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7. The magnitude of the radial component of velocity 

is 

 (a) r    (b) θr  

 (c) r    (d) θ2r  

8. For a particle describing a circle of radius a, the 

acceleration at any point P has the component 

___________ along the tangent at P. 

 (a) 2θa    (b) θa  

 (c) θa    (d) θ2a  

9. ( )rp,  equation to the spiral is 

 (a) 2arp =   (b) αcosrp =  

 (c) αsinrp =  (d) αtanrp =  

10. If a particle moves in a central orbit then θ2r  = 

___________. 

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

12. (a) 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) 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)  

[P.T.O.]
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13. (a) A particle moves along a circle with uniform 
speed. Show that the motion of its projection 
on a fixed diameter is simple harmonic. 

Or 

 (b) 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) Derive the radial and transverse components 
of acceleration of a particle. 

Or 

 (b) If a point moves so that its radial velocity is 
k times its transverse velocity then show 
that its path is an equiangular spiral. 

15. (a) Prove that, in a central orbit, the areal 

velocity is pv
2
1

. 

Or 

 (b) Find the law of force towards the pole under 
which the particle describes the curve 

θ2cos22 ar = . 
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PART C — (5 × 8 = 40 marks)  

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

16. (a) 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) 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) 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 
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 (b) 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

. 

18. (a) 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) Find the composition of two SHMs of the 
same period in two perpendicular directions. 

19. (a) 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 
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 (b) 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. 

20. (a) 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) If p is the perpendicular from the pole on the 

tangent then prove that 
2

2
2

1






+=

θd
du

u
p

. 

——————— 

 


