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Solution for Problem 2

1) Before the collision the total momentum is mwvy + Mwvg. The total mo-
mentum should be conserved, since there are no external forces in x-direction.
Also since there is no force in x-direction acting on the block m (no friction)
during the collision, the momentum of the block won’t change (just after the
collision).

Then we can find the velocities of the block and carts:

the velocity of the block vg

the velocity of two carts after the collision Mwvy = 2Mwv,. and therefore
ve =B
2) To find the height we can use the conservation of energy. The energy just
after the collision (we can’t use the initial energy, since the collision is inelastic)
is m; 5 + 2]\/;“3 . At the maximum height the relative velocity of the block (respect
to carts) is zero, so the block and the carts move as a whole system. To find
this velocity we again can use the conservation of momentum (this velocity is
not equal to v.).

(m+ M)vg = (m+2M)vy
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