


What is a force?
All of the following pictures involve forces. 
Discuss in your groups the following:
1. What do you think a force is?
2. What effect can a force have on an object?



What is a force?
1. What do you think a force is?

A force can simply be described as a 
push or a pull.

2. What effect can a force have on an object?
A force can change an objects speed, 

direction and shape.



What is a force?

Write down 3 examples from everyday 
life of where forces have:

a. Changed the speed of an object.
b. Changed the direction of an object.
c. Changed the shape of an object.



Changing Speed



Changing Direction



Changing Shape



Video clip

• Watch the video clip and answer the 
questions on the following slide.  You should 
take notes on the video so youc an answer 
questions.

• https://www.youtube.com/watch?v=h__IdX_B
8mM

https://www.youtube.com/watch%3Fv=h__IdX_B8mM
https://www.youtube.com/watch%3Fv=h__IdX_B8mM


Questions
• 1.What can forces do to things?   2 What is the best-known force?   3 What 

is the unit of measurement of force?   4 What force does a skateboarder 
rely on to stay on the board?   5 How does Emma the skateboarder 
maximise friction between her and the board?   6 Where is friction NOT a 
good thing for a skateboarder?   7 Why does Emma put wax on the ‘grind’ 
bar?   8 How fast does a skydiver travel in free fall?   9 Look at the 
skydivers in free fall.  Why does it look like they are just floating?   10 What 
does the force of air resistance do to the skydiver?   11 What does a 
parachute do, increase or decrease air resistance?   12 Which part of the 
parachute has the effect of slowing the parachutist down?   13 What parts 
of our bodies can we use to exert forces on things?     14 What is the 
stringy bit called that attaches the muscle to the bone?     15 When a 
sledge is accelerating down a slope, which force is greater, gravity or 
friction?     16 How do skiers and sledgers overcome the force of gravity to 
have another go?   

•



Mass
Learning Intentions

1. What is meant by ‘mass’?
2. How can we measure an objects mass?
3. What units can we measure mass in?



!! Copy!!
Mass

• Everything is made up of matter (stuff!) 
and an object’s mass is a measure of 
how much matter it contains.

• To find out an object’s mass we would 
normally measure it by using a balance. 

• Mass is measured in grams (g) and 
kilograms (kg).

• BUT mass and weight are not the same…



Match the object to it’s 
mass. Extension task: 
Create a table with suitable 
headings to match the 
object to its mass. Create a 
column at the end to 
convert the masses into 
grams.

potatoes

Mint

Sweets

180 kg

5 kg

0.1 kg

1000 kg

100,000  kg

70 kg



!!Copy and complete!!
Summary

The amount of material that something is 
made up of is called its ________.    Its 
mass is measured in _________ (kg for 
short!).  The mass of an object does not 
_______.  Mass and ______ are NOT 
the same thing!!! 

weight mass
kilograms change





Measuring Forces

Learning Intentions
1. State what the unit of force is.
2. Name the piece of apparatus used to 

measure force.
3. State that weight is an example of a 

force.
4. State the relationship between mass 

and weight.



Measuring Forces
• Forces have the units Newtons (N) 

after Sir Issac Newton.
• We can measure forces with a Newton 

balance.

http://www.twigonglow.com/films/newtons-
laws-of-motion-1490/

http://www.twigonglow.com/films/newtons-laws-of-motion-1490/


Force meter

Watch the video and take notes



!! Copy!!
Weight

• Weight is a force and so is measured in 
Newtons.

• One apple has the weight of 
approximately one Newton. Weight is a 
force caused by Earth’s gravity pulling 
us downwards.

Force Gravity
One



Gravitational Field Strength
Learning Intentions

1. State what is meant by gravitational 
field strength.

2. Explain the effects of gravitational 
field strength on Earth.

3. State the relationship between mass 
and weight.



!!copy!!Gravitational Field 
Strength

• Gravitational field strength is the force 
with which gravity pulls each kilogram of 
mass, this varies from planet to planet. 

• On Earth the gravitational field 
strength is 10 N/kg.



!!copy!!
Gravitational Field Strength

Using maths we can create a simple 
formula to calculate the weight of an 
object if we know its mass.

W = m x g
The weight of 
the object 
measured in 
newtons (N)

The mass of the 
object 
measured in 
kilograms (kg)

The 
gravitational 
field strength 
(N/kg ). On 
Earth this is 
always 10 N/kg



Gravitational Field Strength
• Example 1
How could we calculate the weight of a 
60kg woman?

W = m x g
= 60 X 10
= 600 N



Calculate the following
1. Calculate the weight of 
the following:
(i)A pupil whose mass is 35 
kg. 

(ii)A car whose mass is 800 
kg. 

(iii)A 5kg bag of potatoes. 

(iV)A 500 g bag of rice. 

(V)A 100 g bar of chocolate. 



(i) 35 x 10 = 350N
(ii) 800 x 10 = 8000N
(iii) 5 x 10 = 50N
(iv) 0.5 x 10 = 5N
(v) 0.1 x 10 = 1N

Answers



!! Copy!!
Gravitational Field Strength

• Example 2
Calculate the mass of a pupil who’s weight 
is 400N.

W = m x g
m = W ÷ g

= 400 ÷ 10
= 40 kg



Calculate the following
1. For each of the 
following calculate the 
mass
(i)A Bus whose weight is 
32000 N. 

(ii)A 30 N bag of 
potatoes. 

(iii)A 10 N bag of sweets               

(iV)A 20N Chicken.                        



Answers

(i) 32000 ÷ 10 = 3200 kg
(ii) 30 ÷ 10 = 3 kg
(iii) 10 ÷ 10 = 1 kg
(iv) 20 ÷ 10 = 2 kg



!! Copy and complete!!
• Weight is a _____ due to _____.   On 

earth, the _____ of an object is due to 
the _____ of the Earth pulling on it.   The 
mass of an object is _____ but the weight 
of an object can _____ from place to 
place depending on the strength of _____.

• Force change   fixed   mass   weight   gravity



For interest!

• http://video.ted.com/talk/podcast/2014/Non
e/ChrisHadfield_2014-480p.mp4

• http://www.twigonglow.com/films/the-birth-
of-our-solar-system-882/

• http://www.twigonglow.com/films/what-is-
an-orbit-883/

http://video.ted.com/talk/podcast/2014/None/ChrisHadfield_2014-480p.mp4
http://www.twigonglow.com/films/the-birth-of-our-solar-system-882/
http://www.twigonglow.com/films/what-is-an-orbit-883/


Friction

Learning Intentions
1. State what friction is.
2. Explain why friction is so important to 

our everyday lives.
3. Suggest ways of overcoming friction.



!! Copy and watch link below!!
Friction

Friction is a force between two or more 
objects.
Friction is caused by two surfaces 
rubbing together.

http://www.twigonglow.com/films/friction-
1499/

http://www.twigonglow.com/films/friction-1499/


Friction vs surface type

Watch the video and take notes  



Task

• If you have materials in the house try making 
the hovercraft on the next slide.  If not you 
can research ‘Hovercrafts’ and write a bit 
about how they work.



Overcoming Friction
• Hovercrafts overcome the force of friction by 

creating a cushion of air between the bottom of the 
craft and the ground.

• Your task is in pairs to make your own hover craft 
using the following materials:

• A CD
• A balloon
• A sports cap
• Sellotape



Air Resistance

Learning Intentions
1.Explain what is meant by air resistance.
2.Explain everyday life situations where 
air resistance is important.



Air resistance clips

• Watch videos below and take notes.

• http://www.bbc.co.uk/learningzone/clips/air-
resistance/10595.html

• http://www.bbc.co.uk/learningzone/clips/testi
ng-air-resistance/1634.html

http://www.bbc.co.uk/learningzone/clips/air-resistance/10595.html
http://www.bbc.co.uk/learningzone/clips/air-resistance/10595.html
http://www.bbc.co.uk/learningzone/clips/testing-air-resistance/1634.html


Task

• Copy and complete information on next slide 
using words from word bank below. 

• You may add your own notes from the video 
clips.



• Air resistance, also known as drag, is a 
force which acts in the opposite 
direction to motion when an object 
moves through air. Drag increases as 
the speed of an object increases. 

• Increases
• Decreases
• Air 
• Drag
• Water
• Friction
• Opposite
• Same

Motion/thrust

M
otion/W

eight

D
rag

Drag



TASK

• If you have access to materials you can try 
task on the next page for fun!



Making Jelly baby parachutes
Equipment
Each pair is allowed;
1 plastic bag
String
Sellotape
1 Jelly baby (added at 

the end)
1 piece of A4 paper

Which parachute will 
be the best?

You can use as much or 
as little of the 
allocated equipment 
as you wish.

Personalising your 
parachute is 
permitted



Unbalanced Forces

Learning Intentions
Today we are going to be learning about 

unbalanced forces and how they arise.

Success Criteria
1. Explain what is meant by a balanced force.
2. Explain what is meant by an unbalanced 

force. 
3. Identify what direction an object will move 

in given it’s balanced and unbalanced forces.



Task

1. Copy the next 3 slides into 
your jotter.
2. Copy out the information on 
slide 48 using the words on 
slide 48.



In which direction will these 
stationary objects move?





Weight = 600N

Air 
resistance

= 200NWho 
wins?

Accelerating



balanced

unbalanced

accelerating

decelerating

forces

faster

slower

stay still

resultant



A ball will stay still if the 
forces on it are __________. 
If the forces on it are 
unbalanced, the ball will get 
______ or ______. The overall 
force is called the 
__________ force. If 
something gets faster, we say it 
is __________.



Buoyancy
Learning Intentions

Today we are going to be learning what is 
meant by buoyancy.
Success Criteria

1. State what buoyancy is and what 
direction it acts in.

2. Explain what happens to an object 
when buoyancy acts upon an object.



What is buoyancy?
http://www.twigonglow.com/films/buoyancy-1511/

How can a large boat float and yet a small 
pebble will sink?

http://www.twigonglow.com/films/buoyancy-1511/


TASK

• Copy out the next 5 slides into your jotter. 



ThrustDrag 
(water 
resistance)

Weight

Buoyancy

The buoyancy 
force must be 
greater than the 
weight or the 
boat will sink.



Weight

Buoyancy

The weight force 
must be greater 
than the 
buoyancy causing 
the pebbles to 
sink.



The Archimedes Principle
• A long time ago in ancient Greece a mathematician 

named Archimedes was taking a bath, when he got in 
he noticed a certain amount of water became 
displaced. He jumped out of the bath yelling eureka 
through the streets! He discovered that if the mass 
of an object being placed in the water is less than 
that of the water being displaced, the object will 
remain afloat.



How can boats float?
• Ships made out of metal are able to remain 

afloat as they are lighter than the amount of 
water they displace. Ships can remain light as 
they have a large surface area and the hull is 
hollow, filled with air. Ships will have a 
maximum mass they can carry, indicated with 
a line on the hull.



Buoyancy
Buoyancy is an upward force exerted on 
an object by water. How buoyant an 
object is depends on its mass and the 
surface area in contact with the water. 

upward downward large
small mass surface

air water



Stick in your scuba diver and label 
what forces will be acting upon him.

1. Weight

2. Thrust

3. Drag

4. Buoyancy



Paper Boat Challenge
1. Using the following resources try to 

design a paper boat that will float in 
the sink. Prepare to display your boat 
to the class. You will have 15 minutes 
to make your boat.

• Paper
• Cello tape
• Straws
• paperclips



Pressure

Success Criteria
1. Explain how pressure is caused.
2. Explain some everyday situations 

where pressure in important.
3. Calculate pressure using an equation.



Which one will hurt 
more? Why?



!! Copy!!
Pressure

Pressure is the force per unit area. 
Pressure is measured in newtons per 
meter squared (N/m2 )or Pascals (Pa).

Named after French 
mathematician, physicist, 
inventor, philosopher… Blaise 
Pascal. 1623-1662.



Research!

• Try to find out the following:
• Why are:
-snow shoes used for walking in deep snow?
-Elephant’s feet so wide?
-Why are ski’s flat and have a sharp edge?
-Why do big lorries have huge tyres?!
-Why do ice skates have thin blades?



Calculating Pressure

Force = pressure x Area
F = P x A

Pressure = Force ÷ Area
P = F ÷ A

Area = Force ÷ Pressure
A =     F ÷ P



1. Jo weighs 500N and is wearing stiletto heels 
which together have an area of 0.0001m2.  
What pressure does she exert?

2. Dumbo the elephant weighs 50 000N.  His 4 feet 
are on the ground and cover a total area of 0.8m2.    
What is the pressure under an elephants feet?

3a)  Who exerts the larger force and who exerts the larger 
pressure?  Jo or the Dumbo.  Explain how you know.

3b)  Who would sink further into the ground. Jo or Dumbo?     

4. A Christmas present weighs 100N and its base 
has an area of 2m2.  What pressure does it 
exert on the ground? 

5. If atmospheric pressure is 100 000N/m2 what 
force is exerted on a wall of area 100m2?



Answers

• 1. 5,000,000
• 2. 62,500
• 3a. Biggest Force Dumbo, Biggest Pressure Jo
• 3b. Jo
• 4.  50
• 5.  10,000,000





Electricity and Circuits
Learning Intentions

1. State what electricity is.
2. Explain what a circuit is.
3. Draw circuit symbols to represent 

components of a circuit.



What is electricity?
Electricity is the flow of charged 
particles, called electrons, around a 
circuit. 
A circuit is a complete loop i.e. no gaps.

http://www.twigonglow.com/films/what-is-
electricity-1540/

http://www.twigonglow.com/films/what-is-electricity-1540/


Circuit Diagrams
Electrical circuits are 
very complex so we 
need to have a clear 
way of showing how 
components are 
connected. For this we 
use a circuit diagram.



Circuit Diagrams
This is an example of a 
circuit diagram.

Every component has 
it’s own symbol.

A

An ammeter must be connected in 
series as it measures the current 

flowing through it.



Circuit Symbols
1. Encourager.
2. Timekeeper.
3. Checker.
4. Initiator.

Look through the circuit symbols and try 
and match the symbol to the component’s 
name.



Component 
Name

Symbol

Bulb

Cell

Switch

Ammeter

Battery

Voltmeter

Resistor

Component 
Name

Symbol

Motor

Buzzer

Fuse

Variable 
resistor

LED (light
emitting 
diode)



!!COPY!! Symbols



Series Circuits
Success Criteria

1. State what is meant by a series circuit.
2. Draw circuit diagrams to represent 

series circuits.
3. Set-up series circuits.



Series Circuits
Watch video and take notes



!!copy!! Series Circuits
A series circuit is one where the bulbs (or 
other components) are in a line, one after 
another.



!!copy!!
Series Circuits

• In a series circuit there is only one path for 
the electricity to flow so if there is a break, 
the circuit is not complete, electricity can not 
flow.



Parallel Circuits

Success Criteria
1. Explain what is meant by a parallel 

circuit.
2. Build and draw circuit diagrams to 

represent parallel circuits.



Parallel circuits

Watch the video and take notes on 
parallel circuits.



!!copy!! 
Parallel Circuits

• In a parallel circuit the electricity has 
more than one path, so if one bulb goes 
out the other will stay on (as long as it 
is on a different branch).



Current an Voltage 

• Watch the video below and make notes on 
how to measure current and voltage in a 
series and parallel circuit.

• https://www.bbc.co.uk/bitesize/clips/zrg6sbk



!!copy!!
Current

• Current is a measure of how much electric 
charge flows through a circuit. The more 
charge that flows, the bigger the current.

• Current is measured in units called amps. 
The symbol for amps is A. For example, 
20A is a bigger current than 5A.

• Current is measured with an ammeter that 
has the symbol. 



Current in a Series Circuit
To measure current an 
ammeter must be 
placed in series.
1. Copy the circuit 
diagram, build the 
circuit and record the 
current through the 
bulb.



Current in a Series Circuit

• Current in a series circuit is the same 
through each component. 

• For example, is a battery has a current 
of 1A the each bulb in the series circuit 
will also have a current of 1A.

• http://www.bbc.co.uk/schools/gcsebitesize/sc
ience/add_ocr_21c/electric_circuits/parallelan
dseriesrev5.shtml

http://www.bbc.co.uk/schools/gcsebitesize/science/add_ocr_21c/electric_circuits/parallelandseriesrev5.shtml


Current in Parallel Circuits

• Copy and complete…
In a parallel circuit the current of the 
battery is equal to the sum of each 
component in the circuit.

component, same, different, parallel, 
series, current, voltage, equal



How to connect a voltmeter
• A voltmeter is always connected in 

parallel with the component you are 
trying to measure.

1. Build the circuit and 
measuring the reading 
of the bulb.

2. Copy circuit diagram 
into your jotter and 
note the voltage of 
your bulb.



Voltage in a Series Circuit
• In a series circuit the voltage of each 

component adds up to the voltage of the 
supply.

Parallel series current voltage equal
adds up supply



Voltage in Parallel Circuits
• In a parallel circuit the voltage is the 

same at all points in the circuit.



Lesson Starter
1. What is the rule for 

voltage in a series 
circuit?

The voltage of each 
component adds up to 
the supply.
2. The voltage across 
the supply is 3V, bulb 1 
is 1.2V and bulb 2 is 
0.9V, what is the voltage 
across bulb 3?
0.9V

Bulb 1 Bulb 2 Bulb 3



Resistance

Learning Intentions
1. State what is meant by resistance.
2. State what is used to measure 

resistance.
3. Explain what factors will affect the 

resistance in a circuit.



Resistance

Resistance is the measure of how much a 
component impedes the flow of current 
through a circuit.
• Resistance is measured in ohms (Ω).
• Resistors are given the symbol



Task

• Watch the video on the next slide and take 
notes.



Factors which affect resistance

http://www.bbc.co.uk/schools/gcsebitesize/scie
nce/add_aqa/electricity/resistancerev1.shtml

http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa/electricity/resistancerev1.shtml


Fuses

Watch video and take notes on how a basic fuse works.  You can include diagrams.



Electromagnets

Watch the video and make a summary of how an electromagnet works.



!!copy!!
Investigating electromagnets

The strength of an electromagnet.

Three factors can affect the strength of an electromagnet:

l The number of coils.

l The size of the current.
l The size of the voltage.

http://www.bbc.co.uk/learningzone/clips/ele
ctromagnets/289.html

http://www.bbc.co.uk/learningzone/clips/electromagnets/289.html

