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1.

(a)

When a force is applied to a spring, the spring extends by 0.12 m.
The spring has a spring constant of 25 N/m.
Calculate the force applied to the spring.
___________________________________________________________________
___________________________________________________________________
Force = ________________________ N
(2)

(b)

Figure 1 shows a toy glider. To launch the glider into the air, the rubber band and glider are
pulled back and then the glider is released.

(i)

Use the correct answers from the box to complete the sentence.
chemical

elastic potential

kinetic

thermal

When the glider is released, the _________________________ energy
stored in the rubber band decreases and the glider gains
_________________________ energy.
(2)
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(ii)

Figure 2 shows how the extension of the rubber band varies with the force applied to
the rubber band.

What can you conclude, from Figure 2, would happen to the extension of the rubber
band if the force applied to the rubber band was increased to 6 N?
The rubber band does not break.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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(c)

Figure 3 shows the vertical forces, A and B, acting on the glider when it is flying.

(i)

What name is given to the force labelled B?
Draw a ring around the correct answer.
drag

friction

weight
(1)

(ii)

Which one of the following describes the downward speed of the glider when force B
is greater than force A?
Tick ( ) one box.

Downward speed increases

Downward speed is constant

Downward speed decreases
(1)
(Total 8 marks)

2.

Four of the forces that act on this container ship are shown in the diagram as A, B, C and D.
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Complete each sentence by choosing the correct letters, A, B, C or D.
The first one has been done for you.
At the start, the ship is not moving because forces B and D are balanced.
The ship begins to move forward when forces ________ and ________ are unbalanced.
When the ship is moving at a steady speed, forces ________ and ________ are balanced.
The ship stops at a port. All of the containers are taken off and this changes
force _______ .
(Total 3 marks)

3.

A small object falls out of a balloon.

Choose words from the list to complete the sentences below.
friction

gravity

air pressure

accelerates

falls at a steady speed

slows down

•

The weight of an object is the force of ______________________ which acts on it.

•

When you drop something, first of all it ________________________ .

•

The faster it falls, the bigger the force of _____________________ which acts on it.

•

Eventually the object _______________________ .
(Total 4 marks)
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4.

Figure 1 shows a spring before and during compression.
The arrow F represents one of the two forces involved in compressing the spring.
Figure 1

(a)

Draw another arrow on Figure 1 to represent the second force involved in compressing the
spring.
(2)

A student investigated three different springs to compare the spring constants.
The results of the investigation are shown in Figure 2.
Figure 2
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(b)

Which one of the springs has the smallest spring constant?
Tick one box.

A

B

C

Give the reason for your answer.
___________________________________________________________________
___________________________________________________________________
(2)

Figure 3 shows a child's toy. The toy hangs from a hook in the ceiling.
Figure 3

A child pulls the toy downwards and then releases it.
The toy oscillates up and down with a frequency of 1.25 Hz
(c)

How many times each second will the toy oscillate up and down?
___________________________________________________________________
(1)
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(d)

Calculate the period of the oscillating toy.
Use the Physics Equations Sheet.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Period = ____________________ s
(2)

(e)

When the toy is stationary, its weight causes the length of the spring to increase from 0.05
m to 0.25 m
The spring constant = 7.0 N/m
Calculate the elastic potential energy stored in the spring.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Elastic potential energy stored = ____________________ J
(3)
(Total 10 marks)
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5.

A student suspended a spring from a laboratory stand and then hung a weight from the spring.
Figure 1 shows the spring before and after the weight is added.
Figure 1

(a)

Which distance gives the extension of the spring?
Tick one box.
from J to K

from K to L

from J to L
(1)
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(b)

The student used the spring, a set of weights and a ruler to investigate how the extension
of the spring depended on the weight hanging from the spring.
Figure 2 shows that the ruler is in a tilted position and not upright as it should be.
Figure 2

How would leaving the ruler tilted affect the weight and extension data to be recorded by
the student?
Use answers from the box to complete each sentence.
Each answer may be used once, more than once or not at all.
greater than

the same as

smaller than

The weight recorded by the student would be _____________________ the actual weight.
The extension recorded by the student would be _____________________ the actual
extension of the spring.
(2)
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(c)

The student moves the ruler so that it is upright and not tilted.
The student then completed the investigation and plotted the data taken in a graph.
The student’s graph is shown in Figure 3.
Figure 3

Use Figure 3 to determine the additional force needed to increase the extension of the
spring from 5cm to 15cm.
Additional force = ______________________ N
(1)

(d)

What can you conclude from Figure 3 about the limit of proportionality of the spring?
(1)
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(e)

The student repeated the investigation with three more springs, K, L and M.
The results for these springs are given in Figure 4.
Figure 4

All three springs show the same relationship between the weight and extension.
What is that relationship?
Tick one box.
The extension increases non-linearly with the increasing
weight.

The extension is inversely proportional to the weight.

The extension is directly proportional to the weight.
(1)
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(f)

Which statement, A, B or C, should be used to complete the sentence?
Write the correct letter, A, B or C, in the box below.
A

a lower spring constant than

B

the same spring constant as

C

a greater spring constant than

From Figure 4 it can be concluded that spring M has

the other two springs.
(1)
(Total 7 marks)

6.

The diagram shows an adult and a child pushing a loaded shopping trolley.

(a)

(i)

What is the total force on the trolley due to the adult and child?
______________________________________________________________
(1)

(ii)

Which one of the terms in the box means the same as total force?
Draw a ring around your answer.
answer force

mean force

resultant force
(1)
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(iii)

The trolley is pushed at a constant speed for 80 metres.
Calculate the work done to push the trolley 80 metres.
Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Work done = ______________________________
(2)

(b)

Complete the following sentences by drawing a ring around the correct word in each of the
boxes.
joule
(i)

The unit of work done is the

newton

.

watt
(1)

heat
(ii)

Most of the work done to push the trolley is transformed into

light

.

sound
(1)
(Total 6 marks)

7.

The diagram shows the passenger train on part of a rollercoaster ride.
(a)

Which arrow shows the direction of the resultant force acting on the passenger train?
Put a tick ( ) in the box next to your choice.

(1)
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(b)

For part of the ride, the maximum gravitational field strength acting on the passengers
seems 3 times bigger than normal.
Normal gravitational field strength = 10 N/kg
(i)

Calculate the maximum gravitational field strength that seems to act on the
passengers during the ride.
______________________________________________________________
______________________________________________________________
Maximum gravitational field strength = _______________ N/kg
(1)

(ii)

One of the passengers has a mass of 75 kg.
Calculate the maximum weight this passenger seems to have during the ride.
Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Maximum weight = _______________ N
(2)
(Total 4 marks)

8.

(a)

The diagram shows two forces acting on an object.

What is the resultant force acting on the object?
Tick (

) one box.

8 N to the right

8 N to the left

4 N to the right

4 N to the left
(1)
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(b)

BASE jumpers jump from very high buildings and mountains for sport.
The diagram shows the forces acting on a BASE jumper in flight.
The BASE jumper is wearing a wingsuit.

(i)

Draw a ring around the correct answer in the box to complete each sentence.
The BASE jumper accelerates forwards when force A
smaller than
is

equal to

force B.

bigger than
The BASE jumper falls with a constant speed when force C
smaller than
is

equal to

force D.

bigger than
(2)
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(ii)

To land safely the BASE jumper opens a parachute.

What effect does opening the parachute have on the speed of the falling BASE
jumper?
______________________________________________________________
Give a reason for your answer.
______________________________________________________________
______________________________________________________________
(2)
(Total 5 marks)

9.

The diagram shows a worker using a constant force of 60 N to push a crate across the floor.

My Revision Notes AQA GCSE Physics for A* – C,
Steve Witney, © Philip Allan UK

(a)

The crate moves at a constant speed in a straight line
(i)

Draw an arrow on the diagram to show the direction of the friction force acting on the
moving crate.
(1)
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(ii)

State the size of the friction force acting on the moving crate.
_________________________ N
Give the reason for your answer.
______________________________________________________________
______________________________________________________________
(2)

(b)

Calculate the work done by the worker to push the crate 28 metres.
Show clearly how you work out your answer and give the unit.
Choose the unit from the list below.

joule

newton

watt

___________________________________________________________________
___________________________________________________________________
Work done = _________________________
(3)
(Total 6 marks)

10.

A powerlifter lifts a 180 kg bar from the floor to above his head.
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(a)

Use the equation in the box to calculate the weight of the bar.

weight

=

mass

×

gravitational field strength

gravitational field strength = 10 N/kg
Show clearly how you work out your answer.
___________________________________________________________________
___________________________________________________________________
Weight = _______________________ N
(2)

(b)

The powerlifter uses a constant force to lift the bar a distance of 2.1 m.
Use the equation in the box to calculate the work done by the powerlifter.

work done

=

force applied

×

distance moved in direction of force

Show clearly how you work out your answer and give the unit.
Choose the unit from the list below.

joule

newton

watt

___________________________________________________________________
___________________________________________________________________
Work done = _______________________
(3)
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(c)

At the end of the lift, the powerlifter holds the bar stationary, above his head, for two
seconds.
How much work does the powerlifter do on the bar during these two seconds?
Draw a ring around your answer.

0

90

360

900

Give a reason for your answer.
___________________________________________________________________
___________________________________________________________________
(2)
(Total 7 marks)

11.

On 14 October 2012, a skydiver set a world record for the highest free fall from an aircraft.
After falling from the aircraft, he reached a maximum steady velocity of 373 m / s after 632
seconds.
(a)

Draw a ring around the correct answer to complete the sentence.
frictional
This maximum steady velocity is called the

initial

velocity.

terminal
(1)

(b)

The skydiver wore a chest pack containing monitoring and tracking equipment.
The weight of the chest pack was 54 N.
The gravitational field strength is 10 N / kg.
Calculate the mass of the chest pack.
___________________________________________________________________
___________________________________________________________________
Mass of chest pack = ____________________ kg
(2)
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(c)

During his fall, the skydiver’s acceleration was not uniform.
Immediately after leaving the aircraft, the skydiver’s acceleration was 10 m / s 2.
(i)

Without any calculation, estimate his acceleration a few seconds after leaving the
aircraft.
Explain your value of acceleration in terms of forces.
Estimate ______________________________________________________
Explanation ____________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(3)

(ii)

Without any calculation, estimate his acceleration 632 seconds after leaving the
aircraft.
Explain your value of acceleration in terms of forces.
Estimate ______________________________________________________
Explanation ____________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(3)
(Total 9 marks)
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