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Year 5 Science Knowledge Organiser - Summer 1 - Forces

1 | Force A push or pull on an object. A force can cause something to
speed up, slow down, change shape or change direction. Niolion >
2 | Gravity The force that attracts an object towards the centre of the earth. _
3 | Friction When two surfaces slide together, a force called friction makes P
them stick very slightly together.
4 | Mass The amount of matter within an object.
5 | Newton A newton (N) is the international unit of measure for force. One
newton is equal to 1 kilogram meter per second squared.
6 | Surface The outside or any one side of an object.
7 | Air Resistance | A force that is caused by air with the force acting in the opposite
direction to an object moving through the air.
8 | Action & Action force is force acting in one direction. Reaction force is
Reaction Force | force acting in the opposite direction.
9 | Variables In science, a variable is any item, factor, or condition that can be -
controlled or changed. l
10 | Water A force that is caused by water with the force acting in the
Resistance opposite direction to an object moving through the water. S
11 | Buoyant Things that float are buoyant. S
12 | Streamlined Streamline is something that has a shape that provides little B
resistance to air or fluid flow. Weight of st
13 | Surface Area | In Science, surface area is the measure of how much exposed
area a solid object has, expressed in square units.
14 | Upthrust Upthrust is the force that pushes an object up and makes it
seem to lose weight in a fluid.
15 [ Push To move something in a specific way by exerting force.
16 | Pull To draw or houl towards oneself or itself, in a particular direction.
17 | Stretch Elastic materials, and objects such as springs, change shape
when a force is exerted on them: stretching happens when the
material or object is pulled.
18 | Elasticity Elasticity is a measure of how well a material returns to its
original shape and size after being stretched or compressed
19 | Levers A rigid bar resting on a pivot that is used to move a heavy or s
firmly fixed load. A
20 | Pivot point The point on which something balances on allowing
movement to happen
21 | Effort The physical work needed to apply a force.
22 | Mechanisms The working parts of a machine (e.g. engine).
23 | Fulcrum The "fulcrum” is the point on which the lever turns or balances, otherwise known as the pivot.
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LESSON ONE: Fabulous Forces

Retrieval Practice

Date:

What | already know about forces. Questions | still have about forces.
o] o]
0 o]
0 o]
o] o]
Outcomes Key Vocabulary
To explain that unsupported objects fall towards the Earth Force, push, pull, gravity, air
because of the force of gravity acting between the Earth resistance, water
and the falling object by identifying forces acting on resistance, friction.
objects.
To identify the effects of air resistance, water resistance
and friction by identifying forces acting on objects.
Knowledge needed
Children have studied forces in year 3.

Talk Task
What Are Forces?e
Forces are often referred to as pushes and pulls.

Look at the pictures below and talk to your partner about whether each picture shows an example
of a pushing or pulling force.




Forces affect the movement or shape of an object. They can
make an object start to move, stop moving, move faster or move
more slowly. They could also make an object change its shape or
cause a moving object to change direction.

Gravity is a pulling force exerted by the Earth. The gravitational
force from the Earth pulls in a direction towards the centre of the
Earth.

Gravity is pulling the skydivers towards the Earth.

What is the name of the
force pulling the skydivers
down?

In this image, you can see that a force is slowing the skydivers down.
This force is pushing in the opposite direction to gravity.

l\\mlll"”’/_'f* Talk to your partner about what is happening in this picture.

Air resistance is the name of the force that is pushing up against the parachute.

Gravity is pulling the skydivers towards the ground. However, they are slowed down because a force
(air resistance) pushes against the inside of the parachute and they descend more slowly.

Gravity and air resistance are opposing forces in this situation.

As well as gravity and air resistance, there are other forces that can act on objects.

cyclist's

driving force LR

In this example, the boat doesn’t sink because there is a
buoyant force (upthrust) created by the volume of water. It is
the balance of the gravity and the buoyancy that keeps the
boat floating.




Independent Task

Read the story together. Highlight or underline examples of forces in the story. Then, in the
second column, briefly explain the forces that are being applied in each example. The first one
has been done for you.

The magician reached inside her magic box | The magician's force is lifting it up and
and lifted up a gigantic magic wand high | gravity is pulling it down to Earth.
into the air.

She pushed her very heavy magic box along
the wooden floor so that it was by the side

of the stage.

Mext, she juggled with silk handkerchiefs.
After she threw them into the air, they fell
gently downwards for her to catch.

After, she lifted a robot penguin out of the
box. She held it high in the air.

There was a screen behind the magician and
she pushed the screen to one side. Behind the
screen was a paddling pool. The magician
placed the penguin into the water and it
started to swim a length of the pool.

The children laughed and cheered, although
they weren't sure what was magical about
the robot swimming in the pooll The
magician ended her show by popping a big
party popper. The popper shot long strips of
colourful paper into the air, which then fell
softly to the ground.




Exit Ticket
In the two pictures below, the arrows represent forces acting.

Write the names of the forces in the boxes.

Draw your own pictures in the boxes below. Then label and draw your own arrows to show the
forces acting.
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LESSON TWO: Gravity

Do now:

Watch the first 20 seconds of this video of a ball bouncing
(hitps://www.youtube.com/watch2v=aY3TrpiUOQgE ). What does it do?

These children are discussing why the bouncy ball falls down rather than falling up, sideways or
staying still. Which child or children do you agree with?

There is no air resistance The ground exerts a force
acting on the ball, so it on the ball so the ball is
—— | cangostraight down. magnetically attracted to
the ground.
ﬁ
“H
The ball falls
.4 «| downwards because The bouncy ball falls
a0 gravity is pulling it downwards because it is
down. heavy. If it were lighter, it

would float away.
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Ovutcomes Key Vocabulary

To explain that unsupported objects fall towards the Earth Gravity, force, Isaac Newton,
because of the force of gravity acting between the Earth newton, newton

and the falling object by measuring the force of gravity meter, weight, mass.

pulling on objects.

Knowledge needed

The children will have learnt about gravity as a pulling
force in Lesson 1.

Everybody Watches
Did you agree with this girl? a| Gravity pulls the bouncy |
Gravity is the force that means that objects are pulled towards the : ball downwards so it falls

centre of the Earth.

All objects exert a gravitational pull. However, the strength of an
object's gravitational pull depends on its mass. The Earth is a huge
object with an extremely high mass, so its gravitational pull is very
strong.

The force of gravity keeps us on the ground. Gravity also causes
objects to fall down if they are dropped.



https://www.youtube.com/watch?v=aY3TrpiUOqE

Everybody Reads

Isaac Newton was an English scientist and mathematician. He made

many discoveries in his lifetime. One of the most important and
influential discoveries that he made was the law of gravity.

Newton was born in 1643 at Woolsthorpe Manor in Lincolnshire. He
worked hard at school, and was accepted to study at Cambridge

University. He worked there for many years, but in 1665, the plague
" broke out and he was forced to move back to Woolsthorpe Manor.

While Newton was in the garden at

Woolsthorpe Manor one day, he saw an apple fall from a tree. Some
say it fell on his head but there is no evidence that this definitely
happened. The sight of the apple falling down from the branch to
the ground inspired Newton to think about the way it fell. Years
later, he told his friend William Stukeley that he wondered why
the apple fell down rather than sideways or upwards. He concluded
there must be a ‘drawing power’ in the Earth and that ‘the sum of
the drawing power must be in the Earth's centre, not in any side of
the Earth.’

Newton spent a lot of time thinking hard about the force of gravity, and how it pulls objects
down towards the centre of the Earth. He was particularly interested in the way

the Moon orbits the Earth, and he reasoned that gravity must extend
over vast distances, pulling the Moon towards the Earth and keeping
it in orbit.

In 1687, Newton published his discoveries about gravity
in his famous book, The Principia. His findings are known
today as Newton's Law of Universal Attraction.

Newton died in 1727, but his legacy lives on. All forces are
measured in newtons (N), using a newton meter - both of
which are named after Isaac Newton. Even Albert Einstein,
writing in 1927, 200 years after Newton's death, described
Newton as a ‘shining spirit’, and claimed he had one of the
most brilliant minds of anybody who had ever lived.

Today, the apple tree that inspired Newton's ideas still grows
in the gardens at Woolsthorpe Manor, now owned by the National
Trust. It can be seen from the window of the room that was Isaac
# Newton's bedroom.



Independent Task

1.

When was Isaac Newton born?

Why do you think the outbreak of plague forced Newton to move from Cambridge back to
Woolsthorpe Manor?

What inspired Newton to explore the force of gravity?

How did Newton describe the way gravity pulls objects?

What did Newton discover about the way gravity affects the Moon?

Why do you think forces are measured in newtons with a newton metre?

Look at this phrase: Even Albert Einstein, writing in 1927, 200 years after Newton's death,

described Newton as a ‘shining spirit’. What does the word 'Even’ make you think about
Albert Einstein?

Why do you think the National Trust have kept and looked after the apple tree in the
gardens of Woolsthorpe Manor?







