Forces Lesson 4:
Resistive Forces - Air Resistance

Learning Objective
To investigate air resistance in parachutes.

Success Criteria
• To describe the effect of air resistance on an object.
• To investigate how the size of a parachute affects the time taken for a paperclip
to fall.
• To evaluate an investigation.

The Feather and the Hammer
The Italian astronomer and physicist Galileo recognised that gravity causes all objects to
fall at the same rate.
In 1971, during the Apollo 15 mission to the Moon, Commander David Scott dropped a
hammer and a feather at the same time on live TV. 600 million people watched as the
feather fell at the same rate as the hammer, confirming Galileo’s prediction.
https://moon.nasa.gov/resources/331/the-apollo-15-hammer-feather-drop/
Why does the same thing not happen on Earth?

https://www.nasa.gov/multimedia/guidelines/index.html

The Feather and the Hammer
On Earth, the air around us slows down objects as they fall through it. This is called air
resistance. Air resistance is affected by the mass and surface area of an object.
At the start of the fall, the force of air
resistance is small. Both objects are
accelerating.
air resistance

air resistance

When the forces on the feather become
balanced, it falls at a constant speed. At this
point, the hammer is still accelerating due to
its larger downward force.
air resistance
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However, there is no air resistance on the Moon, so the hammer and feather will fall at
the same rate if they are dropped on the Moon.

Air Resistance
Air resistance is a drag force. Drag forces slow things down.
As an object moves through the air, it has to move the air particles out of the way
before it can move into that space. The particles move around the object and fill in the
space behind it.

The same happens when objects move through water. This is known as water
resistance.

Air Resistance
In which direction does air resistance act in each of the following scenarios?

Air Resistance
In which direction does air resistance act in each of the following scenarios?

Investigating Air Resistance
How does the size of a parachute affect the time it takes for a paperclip to fall?
Step 1: Preparing Your Parachutes
1. Use a ruler to draw a 30cm × 30cm
square on a piece of material.
2. Cut out the square.

3. Cut four lengths of string 30cm in
length.
4. Tape a piece of string to each corner of
the square.
5. Attach the other end of each string to
the paperclip.
6. Repeat for squares with sides of 25cm,
20cm and 15cm.

Investigating Air Resistance
How does the size of a parachute affect the time it takes for a paperclip to fall?
Step 2: Collecting Your Data
1. Drop your parachute from a height and start the stopwatch.
2. Stop the stopwatch when the parachute hits the ground.
3. Repeat three times from the same height.

4. Repeat for the other parachute sizes.

Investigating Air Resistance
Length of Parachute
Side (cm)

30
25
20
15

Time Taken to Drop (s)
Repeat 1

Repeat 2

Repeat 3

Mean
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30

1.89

1.60

1.82

25

1.39

1.41

1.38

20

1.21

1.20

1.17

15

0.96

0.84

0.88

How will you calculate the average time taken?
Add up the three repeat measurements.
Divide the total by 3.

Mean
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Identify the anomaly in the results.
How will you calculate the average time taken if there is an anomaly?
Ignore the anomaly and add up the two similar repeat measurements.
Divide the total by 2.

Mean
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Mean

30

1.89

1.60

1.82

1.86

25

1.39

1.41

1.38

1.39

20

1.21

1.20

1.17

1.19

15

0.96

0.84

0.88

0.89

Conclusion
What did you find out?
How does the size of the parachute affect the time taken for the object to fall?
How do you know this? (Use your data to support the pattern you have identified.)
Why does this happen? (Explain the results using your scientific knowledge.)

Evaluation
The independent variable is the variable that you changed or selected the values for.
What was the independent variable in your investigation?
The size of the parachute.
The dependent variable is the variable that is measured for each change of the
independent variable. What was the dependent variable in your investigation?
The time taken for the object to fall.
A control variable is one which may, in addition to the independent variable, affect
the outcome of the investigation and therefore must be kept constant. What were the
control variables in your investigation?
The height the parachute was dropped from.
The material the parachute is made from.
The object being dropped.
Where the object/parachute was held as it was dropped.

When the person started timing.

Evaluation
A measurement is repeatable if the same experimenter repeats the investigation using
the same method and equipment and gets the same result.

These results are spread out. They are not
repeatable.
Were the range and number of readings
you took sufficient to see whether you had
repeatable results?
Can you explain any anomalous results?

These results are close together. They are
repeatable.

An anomalous result is one that
doesn’t fit the pattern shown by
other results.

Evaluation
The results are valid if the investigation is a fair test and provides repeatable
measurements.

Only the independent variable has
been allowed to affect the dependent
variable. If a variable should be
controlled, but isn't, then the
experiment will not be a fair test.

The same experimenter repeats the
investigation and obtains the same
results.

Were the results of your investigation valid? How do you know?
How could you improve the validity of your results? (How could you overcome any
weaknesses with your method?)

Rank the Conclusion
As the size of the parachute decreased, the time taken for the parachute to fall
decreased. This is because there was more air resistance in the bigger parachutes.
As the length of the parachute sides went down from 30cm to 15cm, the time taken to
fall went down from 1.8s to 0.9s. This shows that the smaller the parachute, the quicker
the fall, because the smaller parachute has less force.
As the size of the parachute decreased, the time taken for the parachute to fall
decreased. The time taken for a parachute with sides of 30cm to fall was 1.8s and the
time taken for a parachute with sides of 25cm to fall was 1.6s, which is lower. The bigger
parachute had more air resistance because it has a larger surface area to interact with
the air particles, which slowed it down.
Each time the size of the parachute decreased, the time taken to fall also decreased.
As the length of the parachute sides decreased from 30cm to 15cm, the time taken to
fall decreased from 1.8s to 0.9s. As the parachute size reduced, the air resistance also
reduced.

