
Newton’s second law of motion
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State Newton’s second law of motion.

Calculate the force required to accelerate an object.



Newton’s second law of motion

Review

If a stationary object has a resultant force of zero, then it will remain 
stationary.

If a moving object has a resultant of zero, it will continue to move at 
the same speed and in the same direction.

Newton’s second law of motion

The acceleration of an object is proportional (∝) to the resultant force 

acting upon an object and inversely proportional (1 /∝) to the mass of 

an object.

50N

100N

Both objects experience a resultant 
force (50N or 100N). The acceleration 
of the boxes will be proportional to the 
resultant force.
The greater the force, the greater the 
acceleration. 
So the bottom box will accelerate twice 
as fast as the top box.

50N
2 kg

1 kg
50N

Both objects experience a resultant 
force of 50N.  The top box has a mass 
of 2kg and the bottom box has a mass 
of 1 kg.  Acceleration is inversely 
proportional to the mass.  
The larger the mass, the smaller the 
acceleration. 
So the bottom box will accelerate twice 
as fast as the top box. 

The equation to calculate the force is

force = mass x acceleration or   F = ma

kilograms (kg)newtons (N) metres per second (m/s  )

You need to learn this equation for the exam
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Newton’s second law of motion...

Practice question #1

Calculating force

Calculate the force needed to accelerate an object with a mass of 8kg 
by 4 m/s.

1. Use the equation F = m x a

2. Substitute the values into the equation.  F = 8 x 4

3. F = 32N

10000N (thrust)1750N (friction)

The forces acting upon the car have been labelled. The mass of the car is 
740 kg.  Calculate the acceleration of the car.

1. Use the equation F = m x a

2. Substitute the values into the equation.  10000 - 1750 = 740 x a

3. Simplify the equation: 8250 = 740a

4. To calculate a, divide the number on the left by the number on the right.  

5. a = 8250 / 740.    6. a = 11.15 m/s

Practice question #2

A person is riding on a skate board. They accelerate at 2 m/s. The forward 
force is 150N and the frictional force is 30N.  Calculate the mass of the 
skateboard and the person.

1. Use the equation F = m x a

2. Substitute the values into the equation. 150N - 30N = m x 2

3. Simplify the equation: 120 = 2m

4. Divide the number on the left by the number on the right.  

5. m = 120 / 2.    6. m = 60kg
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