
Science Home Learning
Week beginning 18th January 

We are going back to the old style of home learning, 
with a whole week of lessons per subject for the 
afternoon sessions.

Please find the whole week of Science lessons here.
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Success Criteria

Lesson 1
Monday 18th January 2021

LO: To investigate the 
effects of air resistance.

• I can explain how air resistance affects moving objects.

• I can plan and conduct an investigation into the effects of air resistance.



Gravity and Falling

You have learnt that gravity 
pulls objects down towards the 

centre of the Earth. 

But do you think all objects are 
pulled down as fast as each 

other?

These two balls are the same 
size, but one has a much larger 
mass. Do you think they will hit 

the ground at the same time 
when dropped from a height?

beach ball cannon ball



Gravity and Falling

Galileo Galilei (1564 – 1642) was an Italian 
scientist and mathematician who 

wondered about this.

In 1590, he decided to carry out an 
investigation to find the answer.

He climbed to the top of the Leaning 
Tower of Pisa with two balls of similar 

shape and size, but of different masses.

He dropped both of the balls from the top 
of the tower at the same time. Both balls 

hit the ground at the same time.



Gravity and Falling

Galileo's experiment proved 
that all objects fall at the 

same rate, no matter what 
their mass is.

But this can seem hard to 
believe!

Think about a feather and a 
hammer. If you dropped both 

objects at the same time, 
would they hit the ground at 

the same time?



Gravity and Falling

Watch this clip of astronaut David Scott dropping a feather and a hammer on the Moon.
http://www.bbc.co.uk/education/clips/zqshfg8

What do you notice?

http://www.bbc.co.uk/education/clips/zqshfg8
http://www.bbc.co.uk/education/clips/zqshfg8


Gravity and Falling

The feather and the hammer hit 
the surface of the Moon at the 

same time!

This proves that Galileo’s findings 
are correct.

Can you think why the two objects 
fall at the same speed on the 
Moon, but the feather falls so 
much more slowly on Earth?

What is different about the Moon 
and the Earth that could cause this 

to happen?



Air Resistance

There is no air on the Moon.

Air pushes against any object moving 
through it. This is known as air 

resistance. Air resistance pushes on 
different objects with a different force, 
which is what causes the feather to fall 

much slower than the hammer on 
Earth. Air resistance pushes the 

feather up with a bigger force than it 
pushes the hammer.

Since there is no air on the Moon, 
there is no air resistance to push on 

the feather, so the two objects are able 
to fall at the same speed.



Air Resistance
Air resistance can be a useful force, but it can also be unhelpful in certain situations.

Look at the two diagrams below. Which one shows a useful effect of air resistance, and which one 
shows an unhelpful effect of air resistance?

air resistance

gravity

driving force

air resistance



Air Resistance
Air resistance pushes up on the parachute, opposing the force of gravity and making the parachute 

and the person fall more slowly. This is a useful effect.

But air resistance pushes the cyclist back, opposing the driving force of the cyclist pedalling the 
bicycle. This is an unhelpful effect.

air resistance

gravity

driving force

air resistance



Investigation

To try this investigation at home you will need:

paper (a couple of sheets)

string or thread

something to attach string to paper (tape, glue, staple)

something to act as a weight (paperclip, toy figure)



The Perfect Parachute

The Super Skydiving Company are redesigning the 
parachute they use to allow people to perform 

skydives from aeroplanes. They want to make sure 
the parachute they use is perfect, and allows their 
customers to fall from the aeroplane as slowly and 

safely as possible.

You are going to investigate a helpful effect of air 
resistance, by finding the best design for their new 

parachute.

The perfect parachute will be the one that makes a 
person fall the slowest. It will cause air resistance to 

push it up with the biggest force.



The Perfect Parachute

You will make three parachutes and drop them from 
a height. Each of the three parachutes should be 

slightly different. This could be a different weight at 
the bottom, a different size or shape of paper.

You will observe which of your parachutes falls the 
slowest. This parachute will have the most air 

resistance pushing it up.

Make your parachutes using a sheet of paper or 
card. Tie or tape string to the corners, and tie or tape 

the four pieces of string to an object such as a toy 
figure, paper clip or piece of modelling clay.



The Perfect Parachute
What variables will there be in this investigation?

Variables are the things that can change in an investigation.

Type of 
material

Shape of 
parachute

Size of 
parachute

Height of 
drop

Object 
attached to the 

parachute
Conditions of 

the drop

Length of string 
to attach the 

object

How many variables did you think of? Did you come up with any of these?



First, complete this plan



Doing the investigation

You will need to drop each of your parachutes from a height, and time 
how long they take to reach the ground. 

You may need someone else to help you - 1 person timing, 1 person 
dropping the parachute.

You can drop your parachute out of a window (with someone else 
outside to time when it hits the ground), or if you are supervised by an 
adult you can stand on something stable such as a sofa/chair and drop 
the parachute from a height indoors. 

Please do not climb on anything without parental permission and 
supervision. 



Table of results



What do our results mean?

The parachute which took the longest time to reach the ground 
had the most air resistance  (or ‘drag’) acting on it. 

Here is a video to show this, or to explain if you were unable to 
do the investigation at home:

https://www.youtube.com/watch?v=w4Jgh9V9gwE

https://www.youtube.com/watch?v=w4Jgh9V9gwE
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Success Criteria

Lesson 2
Tuesday 19th January 2021

LO: to  explore the effects of water resistance.

• I can explain the effects of water resistance.

• I can identify streamlined shapes.

• I can minimise the effects of water resistance on an object.



Water Resistance

How does it feel to walk 
through deep water?

Think of some words and 
phrases to describe the 

feeling.



Water Resistance

If you have ever walked through 
water, you will have felt the 
effects of water resistance 

pushing against you.

Whenever an object moves 
through water, it experiences the 
force of water resistance. Water 
resistance pushes objects back, 
making it hard for them to move 

through water.

swimmer’s force

water resistance



Streamlined Shapes

It is possible to reduce the effects 
of water and air resistance. 

Objects that do not experience 
much water or air resistance are 

called streamlined.

Watch this clip to see natural and 
man-made streamlined shapes.

http://www.bbc.co.uk/education/
clips/zxspyrd

What do they all have in common?

http://www.bbc.co.uk/education/clips/zxspyrd
http://www.bbc.co.uk/education/clips/zxspyrd
http://www.bbc.co.uk/education/clips/zxspyrd


Streamlined Shapes

This aeroplane is streamlined.

Its nose is pointed so it can 
cut through the air, and it has 
a low, smooth, curved back to 

allow air to flow over and 
around it.

It does not create much air 
resistance so it can move 

through the air easily.



Streamlined Shapes

The shark is streamlined.

It has a pointed nose to cut 
through the water, and a 
smooth, low, curved back 
to allow the water to flow 

over and around it.

It does not create much 
water resistance so it can 
move through the water 

quickly.



Streamlined Shapes
If you were going to drop these shapes in water, what do you think 

would happen?.

Which shape do you think will fall fastest? Which will fall slowest?

sphere cube cone



Streamlined Shapes
The cone should have fallen through the water the fastest. It is the most streamlined 

shape as it has a pointed end to cut through the water.

The cube should have fallen through the water the slowest. It is the least streamlined 
shape because it has a flat surface which will create a lot of water resistance. The water 

will push against the flat surface, slowing it down.

sphere cube cone



Try it at home

Fill up a washing up bowl, sink or other large container with 
water (see-through if possible!)

Find different shaped objects around the house. Make sure 
they are waterproof. Check with an adult before you put any 
item in water.

One by one, drop them in the water. See which fall the fastest 
and slowest, and think about their shapes and why this may 
be.



Record your findings

You are going to choose a sensible way to record your results.

You may want to list in order of fastest/slowest, make a table 
of results with times, you may want to show on a graph, you 
may want to draw diagrams.
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Success Criteria

Lesson 3
Wednesday 20th January 2021

LO: To  investigate the effects of friction.

• I can explain the effects of friction on a moving vehicle.

• I can investigate the effects of friction created by different materials.



What Is Friction?

Friction is a 
force.

Friction slows moving 
objects down.

Friction is 
always a 

useful force.

Friction is stronger 
than gravity.

All surfaces create 
friction on an object 
moving over them.

Friction 
produces heat.

Look at the statements about friction. Can you decide which are true or 
false? 



What Is Friction?

Friction is a 
force.

Friction slows moving 
objects down.

Friction is 
always a 

useful force.

Friction is stronger 
than gravity.

All surfaces create 
friction on an object 
moving over them.

Friction 
produces heat.

How did you do?

True

False

True
True

True

False



What Is Friction?

Friction is a force that acts 
between two surfaces or objects 

that are moving, or trying to move 
across each other.

Friction always acts in the 
opposite direction to the moving 

object, and always slows a moving 
object down. 

All surfaces create friction on an 
object moving across them. Even 

very smooth surfaces like ice 
create some friction.



What Is Friction?

Air resistance and water 
resistance are both forms of 

friction. Gases and liquids create 
friction as well as solids.

Friction can be useful – for 
example, the soles of your shoes 
create friction with the ground, 

preventing you from slipping over. 

However, friction can be unhelpful 
too – friction on a bike chain can 
make the bike harder to pedal.



Friction in Action
Watch this clip to see how the force of friction is used to make brakes slow down 

or stop a moving vehicle.
http://www.bbc.co.uk/education/clips/z462tfr

http://www.bbc.co.uk/education/clips/z462tfr
http://www.bbc.co.uk/education/clips/z462tfr


Friction in Action

The brakes on a bike or car 
work by creating friction 

between the brake pad and 
the wheels. 

The friction opposes the 
movement of the wheels, 
slowing them down and 

eventually stopping them. Friction is 
created here 
between the 

brake pad and 
the wheel.



Investigation

To complete this at home you will need

A toy car or something on wheels, or something which 
can roll e.g. a ball or a marble

Something to act as a ramp (hardback book, chopping 
board, etc)

Different materials (e.g different fabrics, foil, paper, 
carpet, plastic)



1. Set up your ramp. If you are using a book or a board, 
prop it against something so that one end is raised 
and the other end touches the floor or table 
(wherever you are doing your investigation)

2. Test your car/rolling object, let it go from the top of 
the ramp and make sure it goes down the ramp and 
across the floor/table.

3. You will lay different materials flat at the bottom of 
your ramp, and see how they affect how far the 
car/rolling object travels.



Take it in turns to test your different materials and see how 
they affect the car.

Material Description of 
material

Distance car 
travelled from 
bottom of ramp (cm)

Carpet Bumpy, soft 10

Which materials make the car travel the furthest, and stop 
the soonest? Why do you think this is? Are they rough or 
smooth? Are they hard or soft?
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Success Criteria

Lesson 4
Thursday 21st January 2021
LO: To explore and design mechanisms.

• I can explain how different mechanisms work.

• I can investigate a simple mechanism.

• I can design my own mechanism for a given purpose.



What Are Mechanisms?

A mechanism is a device 
that changes an input force 
or motion into a different 
output force or motion. 

Some mechanisms make 
work easier to do by 

allowing a smaller force to 
have a greater effect.

There are different types of 
mechanism.



Pulleys
- Pulleys can be used to make a small force lift a larger load. 
- A pulley is a wheel or a collection of wheels over which a 

rope is looped. 
- A pulley with a single wheel and a rope helps you change the 

direction of the lifting force. To lift the weight, you pull the 
rope downwards. 

- The more wheels a pulley has, the more it reduces the force 
needed to lift the weight. With two wheels, you can lift the 
weight using half as much force. With four wheels, you can 
lift the weight using only a quarter as much force! 

- The more wheels you have in the pulley, the longer rope you 
need. So, even though you reduce the amount of force you 
need to use to lift the weight, you have to apply the force 
over a longer period of time as you pull the longer rope.



Levers

Levers can be used to make a small force lift a 
larger load. 
A lever always rests on a pivot. 
A lever has three parts – the place where you apply 
a pushing or pulling force, the point where it pivots 
and the place where the work, usually lifting, is 
done. 
The distance between the pivot and the place where 
the person pushes affects how easy or hard it is to 
lift a load with the lever. 
Levers were used in ancient Egypt to lift stones to 
construct the pyramids



Gears
Gears or cogs can be used to change the speed, 
force or direction of motion. 
Gears are wheels with teeth, or indentations, which 
lock together and turn one another. 
If you connect two gears together, and the first 
gear is larger than the second, the second gear will 
turn much faster than the first. This way you can 
increase the speed of the motion. 
If the second wheel in a pair of gears is larger, it 
will turn much more slowly than the first, but with 
more force. 
When two gears are connected, they always turn in 
opposite directions to each other. This is how gears 
can change the direction of motion.



What Are Mechanisms?
Mechanisms are all around us.

Can you identify whether these objects use levers, pulleys or gears?



What Are Mechanisms?
Mechanisms are all around us.

Can you identify whether these objects use levers, pulleys or gears?

Levers

Gears

Pulleys



Cracking Contraptions

Some designers and cartoonists have 
fun drawing and creating crazy 

machines that use lots of 
mechanisms to achieve a simple task.

This is an invention drawn by Rube 
Goldberg, a famous cartoonist.

He has designed a ‘Self Operating 
Napkin’, so that when the man in the 

picture lifts his spoon, it sets off a 
series of mechanisms that eventually 

work together to lift the napkin to 
wipe his mouth!

Photo courtesy of tvanhoosear (@flickr.com) - granted under creative commons licence – attribution



Cracking Contraptions

‘Mouse Trap’ is a 
popular game in 

which players 
compete to set off a 

series of different 
mechanisms that 
work together to 

capture the mouse. 

Photo courtesy of Nottinghack  (@flickr.com) - granted under creative commons licence – attribution



Cracking Contraptions

This contraption 
shows Wallace and 
Gromit, characters 
designed by Nick 

Aardman. 

Photo courtesy of Jordanhill School D&T Dept  (@flickr.com) - granted under creative commons licence – attribution



Cracking Contraptions
Watch this ‘Wallace and Gromit’ episode, in which they use one of their cracking 

contraptions called ‘The Tellyscope’. 
https://vimeo.com/search?q=tellyscope

Which mechanisms can 
you identify?

https://vimeo.com/search?q=tellyscope
https://vimeo.com/search?q=tellyscope


Cracking Contraptions
The Wallace and Gromit characters have designed a machine called ‘The 

Tellyscope’. They use it to change the channels on their television!

Can you identify some of the mechanisms they use in the Tellyscope?



Marvellous Machines

Now it’s your turn to become an inventor!

Your task is to design a machine that will 
achieve a given aim.

Choose a card and design a machine that 
achieves that aim. Or you could think of 

your own aim for your machine!

Make sure your machine uses lots of 
mechanisms including levers, pulleys and 

gears to achieve its aim.

Draw your invention on your Marvellous 
Machine Activity Sheet and explain how it 

works.



Choose one of these aims for your mechanism





Machine name:

What is your machine’s aim?
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Lesson 5
LO: To recap my knowledge

For our last Science lesson this week, we are 
going to recap our Autumn topic: 
Properties and changes of materials

There are activity questions and then answers - 
check and correct your mistakes.

If you are unsure or can’t remember some of it, 
research online where you need to. BBC Bitesize 
is very helpful. 







Answers- Friday
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Have a lovely weekend!
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