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FORCE & ACCELERATION

12.2 How do we make things speed up or slow down?

Using skills, knowledge and understanding of how science works:

•  to draw and interpret velocity-time graphs for bodies that reach terminal velocity, including a consideration of the forces acting on the body

•  to calculate the weight of a body using:

weight = mass × gravitational field strength

Skills, knowledge and understanding of how science works set in the context of:

•  Whenever two bodies interact, the forces they exert on each other are equal and opposite.

•  A number of forces acting on a body may be replaced by a single force which has the same effect on the body as the original forces all acting together. The force is called the resultant force.

•  If the resultant force acting on a stationary body is zero the body will remain stationary.

•  If the resultant force acting on a stationary body is not zero the body will accelerate in the direction of the resultant force.

•  If the resultant force acting on a moving body is zero the body will continue to move at the same speed and in the same direction.

•  If the resultant force acting on a moving body is not zero the body will accelerate in the direction of the resultant force.

•  Force, mass and acceleration are related by the equation:

resultant force = mass × acceleration

•  When a vehicle travels at a steady speed the frictional forces balance the driving force.

•  The greater the speed of a vehicle the greater the braking force needed to stop it in a certain distance.

•  The stopping distance of a vehicle depends on the distance the vehicle travels during the driver’s reaction time and the distance it travels under the braking force.

•  A driver’s reaction time can be affected by tiredness, drugs and alcohol.

•  A vehicle’s braking distance can be affected by adverse road and weather conditions and poor condition of the vehicle.
•  The faster a body moves through a fluid the greater the frictional force which acts on it.

•  A body falling through a fluid will initially accelerate due to the force of gravity. Eventually the resultant force on the body will be zero and it will fall at its terminal velocity.


1. How can an overall force affect the motion of an object?

2. If you are being pulled downwards by the Earth's gravity what must you being doing to the Earth? 

3. What is 'weight'?

4. Complete:

On the Earth’s surface, the gravitational field strength is _______ newtons per kilogram. That is a mass of 1 kg has a weight of ________ newtons. Also a mass of 100g would weigh _______ newton.

5. What is the weight of:

(a) a child of mass 35 kg on the Earth's surface?

(b) an apple of mass 150g on the Earth’s surface?

6. Calculate the resultant force on a car if its engines produce a forward force of 8000N against backwards resistive forces of 6000N.

7. Calculate the force required to accelerate a mass of 8kg by 3 m/s2.

8. What acceleration should be produced if the car in Q6 has a mass of 800kg?

9. The diagram below shows the forces acting on a ball falling towards the ground. 

(a) Name the forces A & B.


(b) How do these forces change as the ball speeds up?

10. Explain how a falling object can reach a terminal velocity.

11. Sketch a speed against time graph for a free-fall parachutist. Your graph should include all the time between the person leaving an aeroplane and reaching the ground. Mark on your graph with an “X” the point at which the parachute is opened.

12. What are the effects of friction?

13. What factors affect:

(a) vehicle braking distance
(b) driver reaction time?
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