
STEM Stage 4 – Olympiad
Challenge 5 – paper gyrocopter
In this challenge, you will construct a gyrocopter with the slowest glide rate using the resources listed below. This challenge is inspired by how gyrocopters use a free spinning rotor as a wing during flight.
Figure 1 – constructing a paper gyrocopter
[image: Diagram of basic steps to make a gyrocopter, as well as 5 more different designs to explore.]


Resources required
A4 paper
Scissors
Stopwatch
Measuring devices, for example, rules, rulers or tape measures
Sticky tape
Paper clip
Learning intentions and success criteria
In this challenge, you will design, build and test a paper gyrocopter.
Table 1 – syllabus outcomes learning intentions and success criteria
	Syllabus outcomes
	Learning intentions and success criteria

	SCLS-FOR-01
recognises forces in everyday contexts
TE4-DES-01
communicates and evaluates design ideas and solutions
MA4-DAT-C-02
analyses simple datasets using measures of centre, range and shape of the data
	We are learning to:
conduct a consistent and valid investigation
distinguish different forces related to bodies in motion
accurately record results.
We can:
follow a scientific procedure to conduct an investigation
identify the forces acting on bodies in motion
calculate the average fall time of the paper gyrocopter.




Paper gyrocopter terms
To assist with your understanding of the task, read through the following terms in the table below and complete the reflection to check for understanding of the key terms.
Table 2 – key terms
	Term
	Definition

	gyrocopter
	A small aircraft that uses a freely spinning rotor to lift off and fly.

	rotor
	The spinning part of an aircraft or helicopter that creates lift.

	glide rate
	How fast or far an aircraft moves forward while descending without engine power.

	rotate
	To turn or spin around an axis.

	arrest
	To stop or slow down something quickly.

	fuselage
	The main body of an aircraft that holds the passengers and cargo.


Write ‘T’ for true or ‘F’ for false.
The ‘fuselage’ is the main body of an aircraft that holds passengers and cargo. (__.)
A ‘rotor’ is a stationary part of an aircraft that does not create lift. (__.)
A ‘gyrocopter’ is a small aircraft that uses a freely spinning rotor to lift off and fly. (__.)
‘Glide rate’ is how fast an aircraft moves upward while climbing. (__.)
Criteria for success
Your gyrocopter must meet the following requirements:
survive 10 drops, showing consistent rotation and gliding
use the correct method to calculate the average fall time.
Directions to students
Step 1: creating a gyrocopter (15 minutes)
1. Complete the reflection to check for understanding of the key terms.
Construct a paper gyrocopter. Refer to the images on first page for inspiration.
Fold the A4 paper in half lengthways, then fold it in half, widthways, twice.
Unfold the paper.
Use the scissors to cut halfway down along the centre lengthways fold.
Cut along the widthways fold, one-quarter from each side. 
Create the gyrocopter fuselage by folding each of the bottom panels towards the horizontal centre fold line, each on an opposite side. 
Create the rotors by folding the 2 top-quarter panels down at the vertical centre fold line, in opposite directions.
Step 2: testing (10 minutes)
1. Test your gyrocopter’s ability to glide by dropping it from your outstretched arm as high as you can reach. It is unlikely to rotate, as the fuselage is not heavy enough.
Add weight by experimenting with additional small folds in the bottom of the fuselage.
Adjust the design until the gyrocopter spins to arrest the fall as much as possible. This can be done by:
changing the length of the rotor arms
slightly bending the rotor arms
changing the weight or length of the fuselage.
Step 3: conducting experiment (15 minutes)
1. Use a tape measure to measure 1.5 metres from the ground.
Practise dropping your paper gyrocopter from 1.5 metres high and timing how long it takes to reach the ground.
Record the time it took in the data collection table (see Table 3).
Repeat the drop test 10 times.
Data collection
Use this table to record your test times and calculate the average time taken for the paper gyrocopter to fall.
[bookmark: _Ref224558140]Table 3 – paper gyrocopter data collection
	[bookmark: _Hlk213056442]Test Number
	Time (seconds)

	Test 1
	

	Test 2
	

	Test 3
	

	Test 4
	

	Test 5
	

	Test 6
	

	Test 7
	

	Test 8
	

	Test 9
	

	Test 10
	


Table 4 – paper gyrocopter data summary
	Sum of all tests
	

	Sum of tests ÷ 10
	

	Average time
	




Reflection
Complete the reflection activity by filling in the blanks.
Average fall time: __ seconds
Fastest drop: __ seconds
Slowest drop: __ seconds
Did your gyrocopter behave the same way each time? (tick one)
☐ Yes, it was very consistent.
☐ Mostly consistent.
☐ No, it varied a lot.
Describe how changing these design features affected performance:
	The rotor:
	

	The fuselage:
	


The shape of the gyrocopter helped it glide or rotate because:
	

	


Using the information you have entered, complete the scaffolded evaluation of the challenge.
Using my results from the gyrocopter experiment, I noticed that:
	


The performance of my gyrocopter was mostly affected by:
	


If I were to complete the challenge again, I would: 
	


This would allow:
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