
Catapult Challenge

https://www.
youtube.com/
watch?v=bHs5
KC0SafU

https://www.youtube.com/watch?v=bHs5KC0SafU


Lesson Focus
Intro to project/research



The Challenge
You are going to be judged in three different areas

 Most accurate catapult to hit a target at a distance of 5-
7m 

 Fastest to destroy a fort wall made of match boxes 

 Craziest and most creative design as decided by our judge



The Rules

 All catapults must be free-standing. 
 All catapults must be under 1/2 metre high. 
 Small balls will be used as missiles and will be 

provided at the event, they must not be tampered 
with. 

 Catapult must first pass a safety test conducted 
by Mr Brooke & Mr Costello



The Portfolio

 Research
 Design & plan (Plan and draw designs, select materials, tools 

and components)
 Make (Consider health and safety)
 Test (Does it do what its designed for?) 
 Modify (Adapt and improve design) 
 Test (Have the modifications improved the design? Does it need 

further changes?) 
 Present (Decorate and Market finished product. Does it have a 

name, logo, colour scheme?) 



Catapult Research
All work to be in books

 When were they used?

 What was their purpose?

 What materials were used?

 Were there different types? Explain each one with 
pictures.

 Explain how you would make a successful one

 Why did catapults become outdated?

 What STEM skills are needed?

 Look up tension and torsion. Explain a bit about each one





BIG

 What are some key 
design goals when 
designing a catapult?

 What angle should be 
used to launch an 
object the farthest?



Lesson Focus
Learning about levers and fulcrums

 You can complete a basic lever and fulcrum mechanism

 You can explain how your fulcrum works, and why

 You can accurately hit a target

https://www.youtube.com/watch?v=YlYEi0PgG1g&nohtm
l5=False

https://www.youtube.com/watch?v=YlYEi0PgG1g&nohtml5=False


Catapult Research - Levers and 
Pivots

Levers are made up of 3 parts 
A fulcrum – the point at which the lever pivots 

or turns 
The load – the stuff you are trying to move 
The force – the effort it takes to move the load 



Catapult Research - Levers and Pivots

 There are 3 classes or types of lever: 
 Class 1 lever : This is where the fulcrum is between the effort 

and the load, e.g. a see saw. If you push down on one end 
(effort) it will raise the load on the other end. 

 Class 2 lever : In this case the load is between the fulcrum and 
the effort, e.g. a wheelbarrow. You pull up on the handles 
(effort) to raise the load in the middle and the wheel (fulcrum) 
is at the end. 

 Class 3 lever : The effort is between the fulcrum and the load, 
e.g. a fishing rod. One hand acts as the pivot (fulcrum), the 
other hand is placed in the middle of the rod and pulls (effort) 
and the fish (load) is hanging off the end. 



Fulcrum Challenge 

You will need: 

 icelolly stick 

 metre stick or measuring tape 

 CheeriOs or other cereal

 pencil 

 pen 



Fulcrum Challenge 

 Place the icelolly stick across the pencil 
 Put a piece of cereal on the end of the stick that is touching 

the table. 
 Mark the point on the icelolly stick where it is balancing on the 

pencil (the fulcrum) with a number 1 
 Flip the cereal by hitting the stick end that is in the air. 
 Record the distance that the cereal travelled. 
 Now move the fulcrum, mark with the number 2 and do the 

experiment again. 
 Keep repeating the experiment, can you see a pattern 

emerging? 

Extension Place a plastic cup 
some distance from the 
catapult, experiment adjusting 
the position of the fulcrum 
until you can accurately get 
your cereal into the cup.



Accuracy vs. Precision How could we become 
more accurate and 
precise?



Accuracy vs. Precision

 To make a projectile cover the most horizontal distance possible, it 
should be launched from a 45º angle. Remember this fact because you 
will need to apply it to the construction of your catapults in the 
upcoming activity. 

 If a projectile is launched from an angle greater than 45º, where will 
it go? 

 Answer: It will go higher, but not cover as much horizontal distance. 
 If the same projectile is launched from an angle less than 45º, where 

will it go? 
 Answer: It will not go as high and therefore is pulled to the ground 

more quickly by gravitational force, and thus, falls short.



Key Words

 accuracy : The degree of closeness of a measured or calculated 
quantity to its actual (true) value. For example, in the activity, 
accuracy is the ability to hit the target with the cereal.

 catapult: A toy/machine that launches a projectile.
 geometry: An area of mathematics that studies shape, size, position 

and properties of space.
 precision: The degree to which further measurements or calculations 

show the same or similar results. For example, in the activity, 
precision is the ability to hit the same location multiple times with 
the cereal.

 projectile: An object that is launched or thrown, usually in the air, by 
a force.



Modern Day usage

 When you hear the word "catapult," you might only think 
of devices that were used during battles in the Middle 
Ages. But even today, catapults are used for many 
different purposes. Did you know that they are used to 
launch planes on aircraft carriers where runway space is 
limited? Engineers have found many useful and fun 
modern applications for this ancient technology!

https://www.youtube.com/watch?v=s6bPHFhOw4U

https://www.youtube.com/watch?v=s6bPHFhOw4U


Plenary

 Today we talked about catapults and the important 
science and math concepts crucial to engineering our own 
catapults. What do you think we should do next?

 Next week, its elastic energy! 
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