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Q[1]:

A perfectly elastic ball of mass 200g moves with velocity 200cm/s along positive x- axis.

The ball has an elastic collision with a wall moving with velocity 20cm/s in the negative

x direction. Assuming the collision to be perfectly elastic, what will be the speed with

which the ball will rebound after the collision. [5]

Solution-Method 1 Let v be the final velocity of the ball. After the collision it will be

moving along the negative x- axis. In an elastic collision of two bodies the relative velocity

changes sign.

Relative velocity before collision = 200+20=220 cm/s

u Relative velocity after collision = u+20

Thus we must have

u+ 20 = −220

giving u = −240 fm/s. Thus the ball moves in the negative x direction with a speed of

240 cm/s.

Solution-Method 2 You can also solve it by going in the rest frame of the wall. In the

rest frame of the wall the ball is hits the stationary wall at 220cm/s. In this frame it will

get reflected and will move in negative x direction with velocity 220 cm/s. Transforming

back to the original frame of reference we get the answer that the ball will be reflected

back with velocity 240 cm/s.

Solution-Method 3 It was a nice to see that many of you have found another method,

I did not think off. Here you assume that the wall has mass M , write energy momentum

conservation equations. Determine the velocity of the ball after collision and take limit

M → ∞. Wonderful ,



Q[2]:

You are given two unit vectors ℓ̂ and n̂ and angles α, γ. Find the axis m̂ and the angle of

rotation β such that R
ℓ̂
(α) followed by Rm̂(β) and then by Rn̂(γ) amounts to no rotation

of an arbitrary vector.

Solution It is clear that the required matrix Rm̂(β) must satisfy.

Rn̂(γ)Rm̂(β)R
ℓ̂
(α) = I,

where I is identity matrix. It is obvious that we must take

Rm̂(β) =
(

Rn̂(γ)
)

−1
(

R
ℓ̂
(α)

)

−1

=
(

R
ℓ̂
(α)Rn̂(γ)

)

−1

Thus we must find a single rotation R equivalent to performing a rotation Rn̂(γ) followed

by R
ℓ̂
(α). The inverse of the resultant rotation is the final answer.

Note: If you have done this much you get full marks.


