
19. (a) We use F to denote the magnitude of the force of the cord on the block. This force is upward,
opposite to the force of gravity (which has magnitude Mg). The acceleration is �a = g/4 downward.
Taking the downward direction to be positive, then Newton’s second law yields

�Fnet = m�a =⇒ Mg − F = M
(g

4

)

so F = 3Mg/4. The displacement is downward, so the work done by the cord’s force is WF =
−Fd = −3Mgd/4, using Eq. 7-7.

(b) The force of gravity is in the same direction as the displacement, so it does work Wg = Mgd.

(c) The total work done on the block is −3Mgd/4 + Mgd = Mgd/4. Since the block starts from rest,
we use Eq. 7-15 to conclude that this (Mgd/4) is the block’s kinetic energy K at the moment it
has descended the distance d.

(d) Since K = 1
2Mv2, the speed is

v =

√
2K
M

=

√
2 (Mgd/4)

M
=

√
gd

2

at the moment the block has descended the distance d.
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