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PART-A
1.Define : Relative velocity.
2. Write the equation of motion.
3.A ship is streaming North at 8 Kmph, and a 3 man walks across its deck in a
direction due West at 8 Kmph. Find his resultant velocity in space.
4.Define : Oscillation.
5.Define : Projectile.
6.Define : Impulsive force.
7.Define : Inelastic body.
8.Define Areal velocity.
9.State Kepler’s third law of planetary motion.
10.Write the Moment of Inertia of a thin circular ring of radius “a” about the line
through its centre.
11.Write the differential equation of a central orbit in p-r co-ordinates.
12.State perpendicular axis theorem.
13.If the angular velocity of a point moving on a plane cure is constant about a
fixed origin, show that its transverse acceleration is proportional to its radial
velocity.
14.If a particle is moving along a line with constant acceleration, prove that v = u
+ at .
15.Define simple harmonic motion.
16.State Newton’s second law.
17. Write the velocity of projectile at any time t.
18. What is the maximum height of the projectile?
19. State the Newton’s law of impact.
20. Write the values of e in which a ball is perfectly elastic and inelastic.
21. When the orbit is a parabola, what is the value of v ?
22. Write the pedal equation of a central oribit.
23.Define moment of inertia.
24.State perpendicular axis theorem.
25.Find the resultant velocity of three velocities 8, 12, 16 m/sec and which act in
the directions of 30, 135, and 210 to the horizontal.
26. Define relative acceleration.
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27. What is the velocity, in magnitude and direction of the projectile at any time
‘t’?
28. Define amplitude of the simple Harmonic motion.
29. State Newton's law on the impact of two elastic spheres.
30. When will the loss of K.E. due to direct impact is zero?
31. What is the maximum range on the inclined plane?
32. Show that the motion of a particle under a central force is coplanar.
33. Write down the differential equation of a central orbit in () p, system. r
34. Prove that the Areal velocity in a central orbit it is a constant.
35.Define principal axis and principal moments of inertia.
36. Find the moment of inertia of a square about a diagonal whose length is l .
37.State Kepler’s third law of planetary motion.

PART-B
1.A

vessel which can stream in still water with a velocity of 48 Kmph is streaming
with its bow pointed due East and it is carried by a Current which flows Northward
with a speed of 14 Kmph. Find the distance it would travel in 12 minutes.
2.

3.If a point moves in a straight line with uniform acceleration and covers successive
equal distances in times t1 ,t2 ,t3 , then show that 1/t1-1/t2 +1/t3 = 3/ t1+t2 + t3
4.Show that in a simple Harmonic motion the sum of kinetic energy and potential
energy is a constant.
5.Two particles are projected in two different directions with same speed, so that they
have equal horizontal range R . If the greatest heights attained by them are h1 and h2
show that R =√4h1h2.
6.If two equal perfectly elastic smooth spheres impinges at right angles then show
that their directions after impact will still be at right angles.
7.Find the pedal equation of the curve r n = an cos n
8.Find the orbit of a particle moving under an attractive central force varying as the
distance.
9.Find the moment of Inertia of the area bounded by r 2 = a2cos2
10.A particle moves so that the radial and transverse components of its velocity are
(ar) and ( bθ ). Show that the radial and transverse componets of its acceleration are
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11.A point moves with a uniform acceleration and
velocities in three successive intervals of time

denote its average
Prove that

12.A particle is projected from a given point on the ground, just clears a wall of
height ‘h’ at a distance ‘a’ from the point of projection. If the particle moves in a
vertical plane perpendicular to the wall and if the horizontal range is R, show that the
elevation of projection is given by

13.A ball impinges directly on another ball in times its mass which is moving
with

of its velocity in the same direction. If the impact reduces the first ball to

rest, prove that
14.If a particle describes the curve
( being a constant) towards the pole,
show that force varies inversely proportional to r 3 of the particle from the pole.
15.Show that the central orbit is a plane curve.
16.Find the moment of inertia of a triangular lamina.
17.Show that the speed of a projectile at any point on its path equals the speed of a
particle acquired by it in falling from the directrix to that point.
18.A smooth sphere of mass m collides obliquely with a fixed smooth plane with a
velocity “u” inclined to the normal to the plane at angle  . Find its velocity of
rebound, the impulse imparted to it, and the change in its kinetic energy.
19.Find the orbit of a particle moving under an attractive central force varying as the
distance.
20.The velocities of a particle along and perpendicular to the radius vector from a
fixed origin are “a” and “b”. Find the path, and the acceleration along and
perpendicular to the radius vector.

PART-C
1.Find the components of velocity and acceleration of a particle in the radial and
transverse direction.
2.A particle is performing simple harmonic motion of period T about a centre O , and
it passes through a point P with velocity V in the direction OP . Show that the time
which elapses before its returns to P is
.
3.A particle is projected with a speed ‘ u ’ strikes at right angles a plane through the
point of projection inclined at an angle  to the horizon. Show that (a) The time of
flight is
(b) The range of the particle on the plane is
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4.

5.State

and prove perpendicular axis theorem.
6.Two particles start simultaneously from the same point and move along two straight
lines one with a uniform velocity u and the other with a constant acceleration ‘ a ’.
Show that their relative velocity is least at time
and the least velocity is u sin
.
7.A train is traveling between two stations distance s apart, its speed increases at a
constant rate f1 from zero to v then remains constant for an interval and finally
decreases to zero at a constant rate f2 . Prove that the total time taken
is
8.If v1 and v2 are the velocities of a projectile at the end of a focal chord of its path
and v , the horizontal component of its velocity, show that
9.If a particle describes a circular orbit under an attractive central force directed
towards a point on the circle. Show that the force varies as the inverse fifth power of
the distance.
10.State and prove the parallel axis theorem.
11.Find the components of accelerationof a particle in tangential and normal
directions.
12.A particle is moving with Simple Harmonic Motion and while moving from the
mean Position to one extreme Position. Its distances at three consecutive seconds are

1 2 x ,x and x3 . Show that its period is
13.When a particle is projected from a point O on a plane of inclination  with
velocity “u”, making an angle  with horizontal, find the range on the plane.
14.Find the orbit of a particle moving under an attractive central force varying
inversely as the square of the distance.
15.Find the Moment of Inertia of a solid sphere about its diameter.
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