CAN HE SWING FROM A THREAD?7-
CENTRIPETAL ACCELERATION

| WOULD LIKE TO MAKE one more point about
forces, in particular as they relate to Spidey’s web-swinging abili-
ties. Practically every issue of the Amazing Spider-Man features
scenes of him using his webbing to swing from building to build-
ing through the canyons of New York City. But is this realistic?
Specifically, is Spider-Man’s webbing strong enough to support his
own weight, as well as the weight of any falling criminal, victim,
or innocent bystander whom he happens to catch mid-flight as he
swings in his parabolic trajectory? As Spider-Man swings in an arc,
there is an extra force in addition to his weight that the webbing
must supply. Let’s now consider why.

Remember that Newton’s second law of motion, F= ma, told
us that a force is needed to change an object’s motion. A change in
motion, or acceleration, refers to either a change in magnitude (ei-
ther speeding up or slowing down) or to a change in direction. If
no force acts on the object, then it persists in “uniform motion,”
which means constant motion in a straight line. Any change in
motion, whether in magnitude or direction, can only come about
if a force acts on the object. When an automobile negotiates a hair-
pin turn, an external force (friction between the tires and the road)
changes the auto’s direction, even if the speed remains unchanged.

In order to change the direction of motion, an external force is
needed—and the corollary of this is that a force can only produce
an acceleration [a change in the motion) in the direction that it
acts. For example, gravity pulls an object toward the ground, re-
gardless of its initial motion. More importantly, gravity can only






