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Form:
• Aim to complete three lessons each week. 

• Make a note of the title, date and just the 1st learning 

objective.

• Answer the in text question A, B, C….

• Also answer the summary questions (1 flask questions 

are easy, 2 flask question are medium and 3 flask 

question are challenging)

• At the end of sections 1 & 2 please complete the 

revision questions

• Please use the mark schemes provided to self assess 

your work and make corrections in blue pen.





MY LEARNING JOURNEY:
Subject: Forces Year: 7 Unit: 3  

PERSONAL OBJECTIVES
• ....................................... 
• .......................................
• .......................................
• .......................................
• .......................................
• .......................................
• .......................................
• .......................................
• .......................................
• .......................................
• ....................................... 

UP NEXT
Matter.
• Particle model
• States of matter
• Pure substances
• Separating mixtures
• Atoms & Elements
• Compounds
• The periodic table

WHAT WE KNOW/
REMEMBER
• .................................
• .................................
• .................................
• .................................
• .................................

PREVIOUS LEARNING

Pupils should have some 
experience of the following:
Some forces need contact and 
some can act at a distance
Friction slows things down
Gravity is a force acting between 
the Earth and any object.
Forces can be used to squash, 
bend, stretch and object

. 

CAREERS
• Computer game 

engineer
• Insurance 

assessor
• Materials 

engineer

In this unit students will learn how 
objects interact and how forces on 
the speed, direction and shape of 
objects. This unit will provide key 
knowledge that forms a basis of 
understanding for: Contact forces, 
specifically friction; Pressure 
including atmospheric pressure and 
pressure within a liquid; Magnetism 
and also Work Done, including the 
elastic and inelastic behaviour of a 
stretching spring.

DEVELOPING  COURAGE

C   The laws of phycics are consistant

O   To explore the physical world

U   Work together to to carry out  

experiments

R   Use of equations to explain phyical 

processes

A   How every action gets a reaction

G  Share our knowledge

E   Understanding how the physical world 

works

RECOMMENDED  READING
1. Forces Make Things Move by Kimberly 

Brubaker Bradley, 
2. Powerful Forces by Jon Richards & Rob 

Colson, 
3. Gravity: Why What Goes up Must Come 

Down by Brian Clegg.



Part 1 - Lessons Part 1 – Summary (Check List)



Lesson 1



Lesson 1: Answers

In-text questions A Forces change the shape, speed, or direction of motion.
B For a contact force to act the objects have to be touching 

(e.g., the air and a car for air resistance) but non-contact forces 
act at a distance.

C newtons

Summary questions 1 push, pull, arrows, interaction, newtonmeter (5 marks)
2 The force of the Earth on the apple AND the force of the apple 

on the Earth OR the force of the tree on the apple AND the force of 
the apple on the tree. (2 marks)

3 Extended response question. Example answers (6 marks):
The Earth exerts a force on you.
You exert a force on the Earth.
The chair exerts a force on you.
You exert a force on the chair.
These are two interaction pairs.
The two forces acting on you are from two different interaction 

pairs.
This means one can be bigger than the other.

1.1.1 Introduction to forces



Lesson 2



Lesson 2: Answers

In-text questions A An object is in equilibrium of the forces on it are balanced, or if 
the resultant force is zero.

B Zero
C Balanced forces cancel out/are equal in size and opposite in 

direction.
Unbalanced forces are not of equal size/direction/do not cancel 

out.

Summary questions 1 size, opposite/opposing, equilibrium, balanced unbalanced, 
direction (6 marks)

2a Force diagram with an arrow showing that the resistive force 
is smaller than the driving force. (1 mark)

b Arrow pointing backwards labelled resistive, arrow pointing 
forwards labelled driving. (1 mark)

c She continues to speed up but not as much, until she moves 
at a steady speed because the forces are balanced. (3 marks)

3 The newtonmeter reads zero. (1 mark)
The resultant force on the spring inside the newtonmeter is zero. 

(1 mark)
For the reading to be bigger than zero, the Earth and the diver 

have to exert forces in opposite directions. (1 mark) 

1.1.2 Balanced and unbalanced



Lesson 3



Lesson 3: Answers

In-text questions A How far something travels in a particular time.
B It is less/shorter/decreases.
C The movement of a body compared to another.

Activity Marathon times
distance in a marathon = 42.2 km; time taken to run marathon 

= 2.5h
average speed = distance ÷ time = 42.2 ÷ 2.5 = 16.88 km/h

Summary questions 1 distance, time, total distance, total time, relative (5 marks)
2 Average speed = total distance ÷ total time = 100 m ÷ 12.5 s 

= 8m/s (2 marks)
3 Their relative motion is 70 km/h, either towards each either if 

they haven’t passed yet, or away from each other if they have 
already passed. (2 marks)

4 Extended response question (6 marks). Example answers:
Lines are painted on the road a set distance apart. The camera 

takes a photograph of the car on the road. The camera takes a 
photograph of the car a short time later. From the position of the 
car the camera can work out how far the car has travelled in the 
time between the two photographs were taken. The camera can 
use the time between the photographs to find the time using the 
equation speed = distance ÷ time. The speed camera uses the 

information obtained from the two photographs to calculate the 
speed of the car. If the car is travelling faster than the speed limit it 
will travel too far in the time between the photographs.

1.1.3 Speed



Lesson 4



Lesson 4: Answers

In-text questions A The distance that something travels in a certain time.
B The speed of the object shown in the graph.
C  Acceleration tells you how quickly your speed increases or 

decreases.

Activity Working it out
speed = distance ÷ time = 60 ÷ 10 = 6 m/s

Summary questions 1 distance, time, slope, stationary, changing (5 marks)
2a (2 marks) Two from:
Journey is not as far/Speed for sections of the journey are 

different from each other/Journey took less time/In this graph the 
object was only stationary once

b (2 marks) Corresponding reason:
The scale only goes up tp the 1000m, not 4500/The gradient of the 
graph change, but for Lucy’s journey the speeds are 
similar/stationary/The scale only goes up to 80s not 45 
minutes/There is only one horizontal section of this graph, but there 
are two on the graph of Lucy’s journey.

3 Extended response (6 marks). Example answers:
Both graphs start at a distance of zero and finish at a distance of 

3 km. The graph for the car reaches 3 km faster than the graph for 
walking. Both graphs might have horizontal sections (e.g., the car 
may stop at a traffic light, or the person walking might stop at a 
shop). If the graph is horizontal the car or person has stopped. The 
slope of the graph for the car is much steeper. Cars travel faster 
than people walking. The car reaches school in a shorter time. The 
average speed of a car is much higher than that of a person. Both 
graphs should include curved lines. Curved lines show periods of 
changing speeds.

1.1.4 Distance–time graphs



Lesson 5



Lesson 5: Answers

In-text questions A masses of both bodies, distance between the bodies
B A field is a region in which certain objects experience a force. 

The object does not need to be touc hing anything to experience 
this force. 

C The force on 1 kg in a gravitational field.
D The Sun exerts a gravitational force on the Earth.

Activity Units of mass a 2000 g b 3500 g c 400 g d 4.7 kg e 0.25 kg

Summary questions 1 mass, force, newtons, mass, kilograms (5 marks)
2 weight = mass x gravitational field strength (1 mark) 

= 60 kg x 27 N/kg (1 mark) = 1620 N (1 mark)
3a As the distance increases the force of gravity decreases. (1 

mark)
b As the mass increases the force of gravity increases. (1 mark)
4 Example answers (6 marks):
Because the gravitational field strength is less, objects will travel 

further before they hit the ground. As such, events that involve 
throwing something a distance would produce new records; such as 
javelin/shot put/hammer throw. Because the gravitational field 
strength is less, events that involve lifting things would also produce 
new records as mass would weigh less on the Moon than it did on 
Earth; such as weightlifting.

1.2.1 Gravity



Part 1 – Revision Questions



Lesson 6: Revision Answers

End-of-Big Idea questions 1 m/s; m.p.h; km/s (3 marks)
2a B (1 mark) b gravity (1 mark)
3a Diagram of cyclist with weight acting downwards (1 mark) and 

normal reaction acting upwards (1 mark). b The normal reaction 
force (1 mark) of the ground on the cyclist acts upwards through the 
bicycle seat on the cyclist (1 mark) c non-zero (1 mark)

4a i B (1 mark) ii D (1 mark) iii C (1 mark)
b 300 ÷ 60 (1 mark) = 5 (1 mark) m/s (1 mark)

5a 20 m.p.h (2 marks) b 0 m.p.h (2 marks) c The car appears to 
be moving away from the lorry (1 mark) at 20 m.p.h (1 mark).

6 Extended response (maximum 6 marks) 
All three snails travel the same distance of 30cm.
Cyril’s average speed is highest, followed by Gertie, and then 

Harold.
Cyril begins quickly then slows to a constant speed. He travels at 

constant speed for a time, then accelerates towards the end. 
Gertie travels at constant speed, then also accelerates towards 

the end.
Harold accelerates slowly, stops for a while, then accelerates 

towards the end.
7 weight on Earth = 5 x 10 = 50 N (1 mark)
Weight on Moon = 5 x 1.6 = 8 N (1 mark)
difference = 50 – 8 = 42 N (1 mark)
8 Extended response (maximum 6 marks).
The mass of the Sun is far greater than the masses of Jupiter’s 

moons. Hence the gravitational force between Jupiter and the Sun is 
much stronger than the gravitational force between Jupiter and its 
moons.

However, the distance between Jupiter and the Sun is much 
greater than the distance between Jupiter and its moons. This means 
that the force between Jupiter and the Sun is much smaller than it 
would be if the Sun were as close to Jupiter as its moons are.

1 Forces – Part 1 Checkpoint



Part 2 Part 2 – Summary (Check List)



Lesson 7



Lesson 7: Answers

In-text questions A rough
B Diagram of stone with force arrow labelled gravity going 

downwards, and force arrow labelled water resistance going 
upwards.

C moves with a steady speed or remains stationary 

Activity Testing a parachute
Keep these things the same: the weight of the object beneath the 

parachute, the area of the parachute, and the thickness of the 
material.

Summary questions 1 friction, rough, force, air resistance, water resistance, air/gas, 
water (7 marks)

2 type of surface, weight of object (2 marks)
3a The drag cancels out the weight of the bird. (1 mark)
The bird travels at a steady speed through the water. (1 mark)
b Diagram showing downwards force on bird, labelled weight. 

(1 mark)
Upwards forces, labelled drag. (1 mark)
4 Example answers (6 marks): 
Air resistance depends on area. Bigger area means that more 

molecules hit the parachute. The air resistance is bigger with a 
bigger parachute. Air resistance depends on speed.

Bigger speed means that more molecules hit the parachute. The 
air resistance is bigger with a bigger speed. The biggest air 
resistance will act on a large parachute attached to a fast car.

1.3.1 Friction and drag



Lesson 8



Lesson 8: Answers

In-text questions A The shape of the tennis ball changes/is deformed.
B It gets longer, then shorter.

Activity A straight-line graph
When the force is 3 N the extension is 6 cm and when the force is 

6 N the extension is 12 cm. This shows that if you double the force 
the extension doubles. The spring obeys Hooke’s Law.

How long
The extension = 6 cm – 4 cm = 2 cm
If you doubled the force the extension would be 4 cm.

Summary questions 1 deform, particles, push, support, reaction, compress, stretch (7 
marks)

2 It doubles. The extension is proportional to the force. 
(2 marks)

3 Example answers (6 marks):
The spring obeys Hooke’s Law. There is a linear relationship 

between force and extension. If you double the force on the spring 
the extension will double. The relationship between force and 
extension for polythene is not linear. The polythene does not obey 
Hooke’s Law. So doubling the force on the polythene means the 
extension may be more or less than double.

1.3.2 Squashing and stretching



Lesson 9



Lesson 9: Answers

In-text questions A newton metre (Nm)
B An object is in equilibrium if the total anticlockwise moments 

equal the total clockwise moments.
C The point through which all the weight of an object seems to 

act.

Activity Sitting on a see-saw
If the child sits on one end she is 1 m from the pivot.
Clockwise moment = 150 N × 1 m = 150 Nm
You need the anticlockwise moment to be the same:
600 N × distance from the pivot = 150 Nm

Distance from the pivot = 
150 Nm
600 N

= 0.25 m

Summary questions 1 turning, force, distance, equilibrium, law, weight, gravity 
(7 marks)

2 moment = force × distance, so 5 N × 0.75 m = 3.75 Nm 
(2 marks)

3 Example answers (6 marks):
A ruler or beam that you hang things from, or something that can 

balance.
A system of adding things to one side or the other.
An explanation of what is meant by a moment.
An explanation of the law of moments.
A scoring system that uses the law of moments, for example, 

predicting where you have to put something before you add it.
An element of skill in terms of the items you can hang, or where 

you can put them.

1.3.3 Turning forces



Lesson 10



Lesson 10: Answers

In-text questions A All directions
B force, area
C Atmospheric pressure decreases.

Activity Balloon pressure
The plan should include: a method of changing temperature – by 

location or changing temperature of water, a method of measuring 
volume – by circumference of balloon, variables to control, a range 
of temperature, the need to repeat measurements, and a risk 
assessment.

Summary questions 1 collide with, all, increases, force, area (5 marks)
2 Diagram of small marshmallow showing pockets of air with gas 

molecules inside and air outside. Arrows on the molecules to show 
collisions with the surfaces. (1 mark)

Diagram of large marshmallow showing pockets of air with gas 
molecules inside and no air outside. Arrows on the molecules to 
show collisions with the surfaces. (1 mark)

3a You need to take oxygen, which is compressed into a cylinder 
so that you have enough of it. (1 mark)

As you go up a mountain there is less air. (1 mark)
Air contains the oxygen that you need to breathe. (1 mark)
b Fluid pressure = 

force
area

=
200 N

0.002 m2
=

100 000 N

m2
(3 marks)

1.4.1 Pressure in gases



Lesson 11



Lesson 11: Answers

In-text questions A All directions B It gets bigger. C Area, pressure

Activity Why does it float?
The bottom of the ferry is in contact with the water. The top of the 

ferry is in contact with the air. The water molecules and air molecules 
collide with the ferry. There are more water molecules hitting the 
bottom of the ferry than there are air molecules hitting the top. The 
water pressure is higher than the air pressure. This produces 
upthrust that keeps the ferry afloat if the area is big enough. The 
ferry floats when upthrust is the same as the weight of the ferry.

Summary questions 1 all, increases, weight, bigger, upthrust (5 marks)
2a Water pressure from the bottom creates the force upthrust. 

The clay boat floats because the upthrust balances out the weight of 
the boat. (2 marks)

b The area is much smaller, the difference between the force 
pushing down and the force pushing up is not enough for the 
upthrust to balance the weight. (2 marks)

c Pressure =  
N

m2
=

force N

area m2
=

2000 N

0.5 m2
=

4000 N

m2
(2 marks)

3 Example answers (6 marks):
The ping pong ball has a small weight. When it is held at the 

bottom of the bucket there is the force of your hand pushing down. 
The force from your hand is bigger than the upthrust due to the 
difference in pressure. When you let the ball go the upthrust is 
bigger than its weight. When the ball reaches the surface it floats. 
The pressure on the bottom of the ball produces a (upthrust) force 
that depends on the area of the ball in contact with the water.
4 P =

1.4.2 Pressure in liquids



Lesson 12



Lesson 12: Answers

In-text questions A At 90°, or normal to the surface. B N/m2 or N/cm2

Activity Finding the force
B force = stress × area

Summary questions 1 force, area, small, break, sink into (5 marks)
2 stress = force/area   
force = 600 N, area = 2 × 150 = 300cm2

stress = 600 N/300 cm2 = 2 cm2 (3 marks)
3 Example answers (6 marks):
stress =force/area
small area = large stress
The stress of lying on one nail =700 N/0.25 cm2 = 2800 N/cm2

A bed of nails consists of 4000 nails, so the total area is bigger. 
And the stress is much less.

total area = 4000 × 0.25 cm2 = 1000 cm2

The stress of lying on a bed of nails = 700 N/1000 cm2 = 0.7 
N/cm2

1.4.3 Stress on solids



Part 2 – Revision Questions



Lesson 13: Revision Answers

End-of-Big Idea questions 1 A3, B4, C1, D2 (3 marks)
2 B (1 mark)
3a The force (weight) of the bag can be large and the area of the 

handles is small (1 mark)
So the stress (force/area) is large (1 mark)
b When you ride off road the surface can be soft, so you need a smaller 

stress (1 mark)
So you have wide tyres to increase the area, which reduces the stress (1 

mark)
4 Stress =force/area=500 N/0.0001 m2 = 5 000 000 N/m2 (3 marks)
5a The force of the Earth on the iceberg =
force of the water on the iceberg/weight = upthrust (1 mark)
b The icebergs float. The bottom of the first iceberg is closer to the water 

surface than the bottom of the second iceberg. This is because the area of 
the first iceberg is bigger than the area of the second iceberg. (3 marks)

6a Clockwise moment = force × distance = 1.5 N × 0.3 m = 0.45 Nm (2 

marks)
b anticlockwise moment = 0.45 Nm = force (exerted by muscle) × 0.03 

m
force exerted by muscle = 0.45 Nm/0.03 m = 15 N (2 marks)
c The force is bigger because anticlockwise moment = clockwise moment 

(for the system to remain balanced). The distance from the pivot is much 
less. (2 marks)

7 Examples of correct scientific points (6 marks):
The bag of crisps contains air. Air molecules collide with the inside of the 

bag. Air molecules in the atmosphere collide with the outside of the bag. If 
the pressure is the same inside and outside the bag, the bag does not get 
bigger. Atmospheric pressure decreases with height, because gravity pulls 
the air molecules down. There are fewer collisions between air molecules 
and objects as you go higher.

The air pressure inside the plane is less than the air pressure on the 
ground (inside the crisp packet) so the bag gets bigger.

1 Forces – Part 2 Checkpoint




