Name Date

The Trade-Off

Read the passage. Then answer the questions.

Less Force, More Distance

With a long enough lever, a child can lift an adult. With
a ramp, one person can move a piano onto a truck. But
machines never give you something for nothing.

When a machine lets you use less force, you must push

or pull over a longer distance. A ramp three times as

long as the step is high needs only about a third of the

force of lifting straight up, but you push the load three

times as far. The number of times a machine multiplies '
your force is called its mechanical advantage.

Some machines do the opposite. A broom, a third class
lever, needs more force than the load, but it sweeps the
load faster and farther than your hands move.

1. When a machine lets you use less force, you must ...

push over a longer distance push faster use two hands

2. What is mechanical advantage?

a machine's weight how many times it multiplies your force

a machine's speed

3. Why do people use a broom even though it needs more force?

it is lighter it has a fulcrum it moves the load farther

L. Arampis 4 m long and 1 m high. About what fraction of the lifting force is
needed to push a load up it? Explain.
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Answer key For the teacher or parent

The Trade-Off

Answers with evidence from the passage.

Less Force, More Distance

With a long enough lever, a child can lift an adult. With
a ramp, one person can move a piano onto a truck. But
machines never give you something for nothing.

When a machine lets you use less force, you must push

or pull over a longer distance. A ramp three times as

long as the step is high needs only about a third of the

force of lifting straight up, but you push the load three

times as far. The number of times a machine multiplies '
your force is called its mechanical advantage.

Some machines do the opposite. A broom, a third class
lever, needs more force than the load, but it sweeps the
load faster and farther than your hands move.

1. When a machine lets you use less force, you must ...

(push over a longer distance) push faster use two hands

2. What is mechanical advantage?

a machine's weight (how many times it multiplies your for‘ce)

a machine's speed

3. Why do people use a broom even though it needs more force?

it is lighter it has a fulcrum (it moves the load farther)

L. Arampis 4 m long and 1 m high. About what fraction of the lifting force is
needed to push a load up it? Explain.

About one fourth, because the ramp is 4 times as long as it is high
(ignoring friction).
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