
17. (a) We place the origin of a coordinate system at the center of the pulley, with the x axis horizontal and
to the right and with the y axis downward. The center of mass is halfway between the containers, at
x = 0 and y = �, where � is the vertical distance from the pulley center to either of the containers.
Since the diameter of the pulley is 50mm, the center of mass is 25mm from each container.

(b) Suppose 20 g is transferred from the container on the left to the container on the right. The
container on the left has mass m1 = 480 g and is at x1 = −25mm. The container on the right has
mass m2 = 520 g and is at x2 = +25mm. The x coordinate of the center of mass is then

xcom =
m1x1 + m2x2

m1 + m2
=

(480 g)(−25mm) + (520 g)(25mm)
480 g + 520 g

= 1.0mm .

The y coordinate is still �. The center of mass is 26mm from the lighter container, along the line
that joins the bodies.

(c) When they are released the heavier container moves downward and the lighter container moves
upward, so the center of mass, which must remain closer to the heavier container, moves downward.

(d) Because the containers are connected by the string, which runs over the pulley, their accelerations
have the same magnitude but are in opposite directions. If a is the acceleration of m2, then −a is
the acceleration of m1. The acceleration of the center of mass is

acom =
m1(−a) + m2a

m1 + m2
= a

m2 − m1

m1 + m2
.

We must resort to Newton’s second law to find the acceleration of each container. The force of
gravity m1g, down, and the tension force of the string T , up, act on the lighter container. The
second law for it is m1g − T = −m1a. The negative sign appears because a is the acceleration of
the heavier container. The same forces act on the heavier container and for it the second law is
m2g − T = m2a. The first equation gives T = m1g + m1a. This is substituted into the second
equation to obtain m2g − m1g − m1a = m2a, so a = (m2 − m1)g/(m1 + m2). Thus

acom =
g(m2 − m1)2

(m1 + m2)2
=

(9.8m/s2)(520 g − 480 g)2

(480 g + 520 g)2
= 1.6 × 10−2 m/s2 .

The acceleration is downward.
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