Terminal Velocity | The fastest something |

can move because of the resistance it encoun-
ters.

Why does an object that encounters air resis-
tance eventually reach a terminal velocity?
To answer this questions, Newton's second
law will be applied to the motion of a falling
skydiver.
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In the diagrams to the right, free-body ' :I-'

diagrams showing the forces acting upon an s =

85-kg skydiver (equipment included) are ;=" 833N _ _9.gmis? = BBNETOON _ 1 6mis?

shown. For each case, use the diagrams to kg 83kg

determine the net force and acceleration of _ —833N +350N _ 5 Ami s a= —833N +833N _ Om/ s
the skydiver at each instant in time. a= —85?37—“_ =—35.Tmis BT Sig =

The diagrams illustrate a key principle. As an object fals, it picks up speed. The increase in speed leads to an increase in the amount
of air resistance. Eventually, the force of air resistance becomes large encugh to balances the force of gravity. At this instant in time,
the net force is 0 Newton; the object will stop accelerating. The object is said to have reached a terminal velocity. The change in
velocity terminates as a result of the balance of forces. The velocity at which this happens is called the terminal velocity.

A 90-kg (approx.) skydiver jumps out of a helicopter at 6000 feet
above the ground.

As he descends, the force of air resistance acting upon him
continually changes.

For each diagram, apply Newton’s second law (Fnet = me+a) to
determine the acceleration value.

1. At which two altitudes has the skydiver reached terminal velocity?
1560 P
2. At which altitude(s) Ji‘s the sli;ﬁiver in the state of siieding up?

3. At whi% altitude(s) is the skydiver in the state of slowing down?
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4. At 2900 feet, the skydiver is - Choose two.

a. moving upwan@muving dowmward c. speeding up lowing down

5. Explain why air resistance increases from 6000 feet to 4500 feet.
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6. Explain why air resistance decreases from 3000 feet to 1500 feet.
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Galileo dropped a ping pong ball and a g AP The Ping Spomrsaien
golf ball off of the Tower of Pisa. Each S pong ball, :
of the balls have parachutes that can be R 7w only was 1
deployed at any time. -'51 T L dropped. &
- —— e
Using your knowledge of freefall and P o ST ! o :
graphs, answer the following questions. ¥ FmmwwrT i s o S T T WY Qe
1. What is the ball’s terminal velocity? 2. By inferring from the graph, what happened to the
Ao q Wi 'S ping pong ball to change it's temminal velocity?
.
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{ch has the greater terminal velocity? 5. By making inferences from the graph, what
Cu:‘ %ﬂ\\ happeneq to the ﬁ balls after the}i were dropped?
4. Why . . o .,\,42 v,
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