
Required Practical 19: Acceleration 
of an object
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Newton’s 2nd Law of motion

“Acceleration is proportional to force and 
inversely proportional to mass.”

OR

a = F/m
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Required Practical: Investigate the relationship between the 

acceleration of an object and the size of the force acting upon it using an air track. 

Any possible systematic and random errors?
Systematic errors = something wrong with the apparatus, so 

each result has the same error
Systematic errors = the air track not being levelRandom errors = different with each resultRandom error = how the glider is released (pushed by error)



How do light gates measure acceleration?

Teacher Demonstration 5

Data logger

• Light gates work by timing how long their light source is covered as the card 
passes through.

• The speed at each light gate is calculated using s = d/t

• The data logger measures the time between the speed at the light gates to 
calculate acceleration, a = (v-u) / time

v - u

t
a  =

Worksheet



RP 18 Extension of a Spring 

Hypothesis – WS 2.1

How is the acceleration of the glider going 
to be affected by the amount of force 

applied to it?

RP 19 Acceleration of a glider
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RP 18 Extension of a Spring 

Hypothesis – WS 2.1

As the force on the glider is 
increased, the acceleration of the 

glider will increase

RP 19 Acceleration of a glider
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RP 18 Extension of a Spring 

Method – WS 2.3

1. Attach the full weight stack (1 N) to the end of the string.
2. Switch on the data logger.  
3. Make sure the glider is in position and switch on the blower.  
4. The glider should accelerate through the light gates towards the bench pulley. 
5. Record the acceleration  Repeat twice more if necessary. 
6. Record your readings in a table. Calculate the mean
7. Remove two weights (0.2 N) form the holder and attach that to the glider.  This 

will keep the total weight constant. 

RP 19 Acceleration of a glider
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Air track clip 5min
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https://www.youtube.com/watch?v=EoWonyHB7ow
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RP 19 Acceleration of a glider

Force in N

Acceleration in m/s2

First reading
Second
reading

Third reading
(if necessary)

Mean

0.04

0.05

0.06 

0.07
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RP 19 Acceleration of a glider

Force in N

Acceleration in m/s2

First reading
Second
Reading

Third reading
(if necessary)

Mean
Acceleration

0.04 0.08 0.07 0.08

0.05 0.11 0.05 0.11 0.11

0.06 0.13 0.12 0.13

0.07 0.16 0.14 0.15

0.08
0.17 0.17 0.17
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A graph of force v acceleration
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Required Practical 19: Acceleration of 
an object Exam Q

Must:  Use F = m x a to calculate acceleration

Should: Explain how to reduce friction to improve accuracy

Could:  Calculate the gradient of the graph to determine the mass 
of the object
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Starter:  If this is the answer, what is the question?

1. Newtons
2. Resultant force
3. Friction 
4. m/s2

5. 0N
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• Shorter string

• Higher table

• Move light gate to the left
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10 Questions 
1. What is the equation that you use to calculate force using mass and acceleration?

2. What is the independent variable in the investigation?

3. What is the dependent variable in the investigation?

4. What are the control variables in this investigation? List at least 3 and explain how 

they were controlled.

5. What does the gradient of a graph with acceleration on the x axis and force on the y 

axis represent?

6. Why might you not need two repeat readings?

7. Why when a weight was removed form the holder was is added to the glider? 

8. How does the force added to the glider affect the acceleration of the glider?

9. Why is an air track used in this investigation? 

10.How do two light gates calculate the acceleration of an object?
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Force = mass x acceleration

The force accelerating the glider

The acceleration of the glider

Data logger, total weight of the system, air track, weights

Mass of the glider

If the second one is similar to the first one.

To keep the total weight of the system constant

Acceleration is proportional to force

To reduce friction.

The speed at the 1st and 2nd is measured, as is the time between these.  
Acc. = change in speed /time taken
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0

70 x 9.8
686
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34

F = m x a

A = F / m = 25 /65

0.38
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Overall force

Stationary or constant velocity

a = F/m = (4x240000)/320000

3 m/s2

Faster speed = greater friction
Greater friction = smaller resultant force


