
IGCSE Physics: Forces and Motion Test
Priority Learning

Test

Name: Date:

Question: 1 2 3 4 5 6 7 8 9 10 Total

Marks: 6 13 10 7 4 5 6 7 9 9 76

Score:

Instructions:

• Answer all questions.

• Calculators are allowed.

• 1 hour 15 minutes is allowed for this test.
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1. Boxing gloves are designed so they compress when they impact an object.

(a) Explain, using ideas of forces and momentum, why wearing boxing gloves is safer for
boxers rather than using bare fists. (3 marks)

Solution:

1. Compression increases time of collision.

2. F = ∆ρ / t

3. Same change in momentum, less time

4. Means less force.

(b) A company has been commissioned to design a new, even safer boxing glove. The company
suggests they keep the rate of compression the same but increase the diameter of the front
of the glove. They claim this will reduce the likelihood of broken bones. Evaluate the
company’s claim. (3 marks)

Solution:

1. Increased surface area.

2. Pressure = force/area

3. Idea of force staying the same and area increasing so pressure decreasing.

4. Less pressure on bones means they are less likely to break.

2. The image below shows a skydiver jumping out of a plane.

(a) Describe the forces acting on the person still inside the plane and explain in terms of
force, why they are not falling and why the other person is falling. (3 marks)

Solution:

1. Person inside: weight is same as reaction force
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2. Forces balanced so not moving

3. Person outside: weight is greater than reaction force

4. Forces unbalanced so person is accelerating

5. By Newton’s first law.

(b) The mass of the skydiver is 80kg, calculate their weight. (1 mark)

Solution: 800N

(c) After a while the skydiver stops accelerating and reaches a constant speed, explain in
terms of forces why this happens. (3 marks)

Solution:

1. Weight acting downward.

2. Equal to drag acting upward.

3. OR drag = 800N for marks 1 and 2.

4. Forces balanced so speed constant/terminal velocity reached.

5. Reference to Newton’s first law.

(d) The reaches the constant speed of 54m/s after 12 seconds, then opens their parachute 20
seconds later, then slows to a constant speed of 5m/s and reaches the ground 32 seconds
later. Sketch the velocity time graph of the skydiver below. (3 marks)

(e) Using your graph, find the average acceleration of of the skydiver before they open their
parachute. State appropriate units in your answer. (2 marks)
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Solution: Correct calculation using a = ∆v
t for M1. Correct units (m/s2) for M2.

(f) Hence calculate the average force experienced by the skydiver before they open their
parachute. (1 mark)

Solution: Correct use of F = ∆ρ
t or F = ma

3. The rod AB has mass 40kg and length 12m. It is supported by 2 pivots, one at the end A and
the other at C, which is 4m from the end B.

(a) State the principle of moments. (2 marks)

Solution: For a system in equilibrium, the sum of the clockwise moments is equal
to the sum of the anti clockwise moments.

(b) Given that the rod is in equilibrium, find the magnitude of the reaction force at C. (4 marks)

Solution: Taking moments about A

6 × 40 × 10 = 8C

2400 = 8C

C = 300N

(c) Hence find the magnitude of the reaction force at A. (1 mark)

Solution: 400-300 = 100N

(d) A weight of 100N is then placed at the end A and the rod remains in equilibrium. Without
further calculation, explain whether the reaction force at C will increase, decrease or stay
the same. (3 marks)

Solution:

1. Stay the same because,

2. If moments are taken about A, weight of 100N has no moment.

3. All other distance are the same,

4. So all other forces remain the same.

4. (a) State the principle of conservation of momentum. (2 marks)

Solution: In a closed system, total momentum is always conserved.

(b) State the equation linking momentum, mass and velocity. (1 mark)

Solution: Momentum = mass × velocity (or in symbols).
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(c) The total mass of a rocket and all it’s components is 20,000kg, it is travelling through
space at 200m/s. It ejects a fuel booster, in the opposite direction it is travelling at, of
mass 2500kg at a speed of 40m/s. Calculate the velocity of the rocket after it ejects the
fuel tank. (4 marks)

Solution:

20, 000 × 200 = 17, 500v − 40 × 2500

4, 000, 000 = 17, 500v − 100, 000

17, 500v = 4, 100, 000

v = 234m/s

5. A stool has 3 legs and a mass of 27kg. The base of each leg is a square with side length 12cm.

(a) Calculate the weight of the chair. (1 mark)

Solution: 270N

(b) State the equation linking pressure, force and area. (1 mark)

Solution: Pressure = force/area

(c) Calculate the pressure exerted by each leg on the ground. (2 marks)

Solution:
270

0.12 × 0.12
÷ 3 = 6250Pa.

6. Use the words, stationary, constant acceleration, constant speed, constant velocity, to describe
each of the graphs below. (5 marks)

Solution: In order, constant velocity, constant acceleration, stationary, constant speed,
constant acceleration.

t(s)

v(ms−1)
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t(s)

v(ms−1)

t(s)

d(m)

t(s)

d(m)

Priority Learning ©2021 Page 6



t(s)

d(m)

7. A car accelerates uniformly from rest to 8ms−1 in 12 seconds, travels at a constant speed for
10 seconds then decelerates to rest in 10 seconds.

(a) Draw the velocity time graph for the car below. (3 marks)

(b) Calculate the distance travelled by the car. (3 marks)

Solution: Area under graph = 168m

8. A golf ball has mass 50g, a golfer hits it at a speed of 30m/s.

(a) Calculate the kinetic energy of the golf ball. (2 marks)
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Solution:

KE =
1

2
mv2

= 0.5 × 0.05 × 302

= 22.5J

(b) What is the maximum possible gravitational potential energy the golf ball will have? (1 mark)

Solution: 22.5J

(c) State and explain 2 reasons why the golf ball will never have this much gravitational
potential energy. (4 marks)

Solution: Any 4 from.

1. Assumption is all KE is transferred to GPE.

2. So golf ball would have to be hit straight up, which is not how golf balls are hit.

3. Some energy will be lost to air resistance.

4. So not all KE will be transferred to GPE/some KE lost to heat/thermal energy.

5. Some energy converted to sound.

6. So not all KE will be transferred to GPE.

9. A car is driving along a road and sees a hazard ahead.
(a) State the equation linking stopping distance, breaking distance and thinking distance. (1 mark)

Solution: Stopping distance = breaking distance + thinking distance

(b) State the difference between a vector and a scalar. (2 marks)

Solution: Vector has both magnitude and direction, scalar has only magnitude.

(c) State 2 factors that effect the breaking distance and 2 factors that effect the thinking
distance. (4 marks)

Solution: Braking:

1. Road conditions.

2. Brake condition.

3. Tyre condition.

4. Weather conditions.

Thinking:

1. Driver under the influence (drugs/alcohol).

2. Driver tired.

3. Driver distracted - phone/children in car etc.

4. Age of driver.
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(d) The speed of the car was 8m/s, the driver took 0.75 seconds to react. Calculate the
thinking distance. (2 marks)

Solution:

s =
d

t
d = ts

= 8 × 0.75

= 6m

10. The diagram below shows a polar bear.

(a) Polar bears have thick layers of fat and thick fur to keep them warm, using ideas of heat
transfer, explain how this works. (3 marks)

Solution:

1. Fat: Good insulator

2. Less heat loss through conduction.

3. Fur: Creates tiny air pockets.

4. Preventing convection currents.

(b) The specific heat capacity of water is 4200J/kg K, if we heat 300g of water in a kettle to
it’s boiling point from an initial temperature of 22 degrees Celsius, how much energy will
we need? (2 marks)

Solution:

Q = mc∆T

Q = 0.3 × 4200 × 78

= 98280J
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(c) Suppose the power rating on the kettle was 2.2kW and it took 1 minute 15 seconds to
boil the water. How efficient is the kettle? (4 marks)

Solution: First we need to find the energy in and convert the 2.2kW to Watts.

E = Pt

= 2200 × 75

= 165, 000

is the energy in.

The 98280J calculated in the previous part is our useful energy out.

Efficiency =
98280

165, 000
× 100%

= 59.6%
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