A 1055kg van, stopped at a traffic light, is hit directly in the rear by a 715 kg car traveling with a velocity of 2.25 m/s. Assume that the transmission of the van is in neutral, the brakes are not being applied, and the collision is elastic. What is the final velocity of (a) the car and )b) the van?
Assume the velocity of van is v1, and the car is v2. The initial speed of the car is v2_i=2.25m/s.

Then according to momentum conservation
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(1)

The elastic collision is also subject to conservation of kinetic energy

So
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(2)

From (1) 
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Substitute (3) into (2)
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The direction of the van should be the same as the direction of the initial velocity of the car, which are the assumed positive direction.

So the final speed of the van is

V1=1.82 m/s.

Plug v1=1.82 m/s back into (3)
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So the velocity of the van is 1.82m/s, the velocity of the car is -0.44 m/s, the negative sign means the car was backward after the collision.
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