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The World Solar Challenge

WHAT IS THE WORLD SOLAR CHALLENGE?

The World Solar Challenge (WSC) began 
in 1987 and is an adventure that occurs 
once every two years, where teams from 
around the world design a solar car and 
see who can make it the 3,021 km from 
Darwin to Adelaide the fastest.

As opposed to other motor 
competitions, this isn’t a race – “it’s not 
how fast you can go, it’s how far you can 
go on how little fuel,” says event director 
Chris Selwood. 

The WSC was the brainchild of Danish 
adventurer and environmentalist Hans 
Thostrup, who built the world’s first 
solar car in 1982, called Quiet Achiever. 
The aim of the challenge is to drive 
innovation in solar technology and 
electric car design, and promote the 
message of sustainable transport and 
help people realise that through smart 
engineering we can make a difference to 
the environment.

Teams from all over the world and 
very different backgrounds enter the 

challenge, from student groups to 
corporate teams, such as General 
Motors and Honda. Because of this, 
a hurdle for the event’s organisers 
is keeping the challenge fair for all 
participants, regardless of how much 
money and time they have been able to 
spend on their cars.

But despite budget, it is the 
engineering of the cars and the efficiency 
of the solar panels that is important in 
the challenge, and new products have 
arisen as a result of the WSC, such as 
composite materials and new technology 
which has helped to develop electric 
drive-trains. 

Each team not only has a range of 
drivers, but also a support crew that 
monitors the team’s progress and 
ensures that all rules are being adhered 
to. Cars can only race between 8am 
and 5pm and then have to set up camp 
wherever they are. This makes the 
challenge more an adventure than a race.

While much of the world is still struggling with the prospect of solar power 
and only beginning to embrace electric cars, there is a great adventure in 
Australia that proves both of these things can be used to make transport 
more sustainable – the World Solar Challenge.

The race winners
Here’s a list of the challenge winners 
over the years – notice how the 
speeds have increased due to 
improved design and solar panels.

1987 
General Motors’ Sunraycer (U.S.) 
Average speed: 66.9 km/h

1990 
Biel College of Engineering 
(Switzerland) 
Average speed: 65.18 km/h

1993 
Honda’s Dream (Japan) 
Average speed: 84.96 km/h

1996 
Honda’s Dream II (Japan) 
Average speed: 89.76 km/h

1999 
Aurora’s Aurora 101 (Australia) 
Average speed: 72.96 km/h

Backgrounder
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Solar-powered cars run entirely on 
the power of the Sun. Solar panels 
are attached to the car and these 
devices transfer the Sun’s energy into 
electricity, which then powers the car. 

Essentially, all solar-powered cars are 
electric cars (hybrids such as the Prius 
are also partly electric) but instead of 
generating energy from fossil fuels or 
kinetic energy (friction created by the 
tyres rolling), these cars receive their 
electricity from solar panels.

Electric cars do not produce exhaust 
fumes filled with greenhouse gases 
like regular cars. And as they don’t rely 
on the burning of fossil fuels to power 
them, their widespread use could help 
to reduce the impact of global warming.

In the WSC there are two main 
aspects that will make a solar-powered 
car successful - the efficiency of the 
solar panels and also the design of the 
car itself. When designing the car, it is 

important to make it as aerodynamic and 
light as possible, so that it will need less 
energy to run. There are many ways that 
this can be achieved, through friction-
less tyres and cars that are very flat and 
smooth, creating little wind resistance.

In other solar races, teams are able 
to store a large amount of electricity in 
a battery, so that the car can store the 
Sun’s energy and use it even when 
the Sun isn’t shining. However, in 
the WSC, only a very small amount 
of energy is allowed to be stored in 
batteries, so the challenge becomes 
more about the Sun and aerodynamics 
of the cars than battery size.

Solar-powered vehicles have 
improved signifcantly over the years 
(see right). While cars powered 
directly by the Sun are unlikely to be 
commercially successful, the electric 
car technology developed will be very 
useful for the future of transport.

WHAT ARE SOLAR-POWERED CARS?

Sunraycer won the first 
WSC by a large margin.

Australia’s winning 
car, Aurora 101
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Backgrounder

2001 
Nuon’s Alpha Centauri 
(Netherlands) Average speed: 
91.81 km/h

2003 
Nuon’s Nuna II (Netherlands)
Average speed: 97.02 km/h

2005 
Nuon’s Nuna III (Netherlands)
Average speed:102.75 km/h

2007 
Nuon’s Nuna IV (Netherlands) 
Average speed: 90.87 km/h 

Note: In 2007, new speed limits 
were introduced on the Stuart 
Highway and therefore 25% 
smaller solar panels were required 
to be used. This has resulted in 
slower average speeds by teams in 
the World Solar Challenge.

2009 
Tokai University’s Tokai Challenger 
(Japan)
Average speed: 100.54 km/h
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WHERE DOES THE CHALLENGE TAKE PLACE?

The challenge takes place on the 
Stuart Highway, an almost 3,000-km 
long road that stretches from Darwin 
in Australia’s Northern Territory to 
Adelaide in South Australia.

The highway was named after John 
MacDouall Stuart, who was the first 
European to cross Australia from north 
to south, and other than a few deviations, 
the highway follows his original trail.

The Stuart Highway is extremely flat 
and straight, with virtually no corners 
and very little traffic. However the 
highway does have a speed limit – it 
varies between 60 and 130 km/h. And 
because the highway isn’t shut off during 
the challenge, teams have to adhere to 
these speed limits or be penalised. 

One reason the highway is an ideal 
location for the WSC is that it runs from 
north to south, which allows the Sun 
to shine on solar panels for an equal 
amount of time throughout the day. The 
fact that it is flat and straight also makes 
things easier for the solar car designers, 
as they know what they will be expecting 
on the course.

The route passes through a variety of 
different ecosystems, from desert in the 
centre to tropical climates in the north 
and temperate forests in the south. 
This adds an interesting dimension 
to the challenge and also makes it a 
little harder, as weather can change 
throughout the challenge, and cloudy 
days can slow cars down.

HOW DO WE MONITOR THE CARS?

During the challenge, the vehicles 
are monitored by GPS, so that their 
progress can be tracked and officials 
can ensure that they haven’t broken 
any rules (either by speeding or driving 
when they’re supposed to be resting).

GPS stands for global positioning 
system and it is a technology that uses 
satellites orbiting the Earth to provide 
location information. GPS devices 
or smart phones in the cars send 
frequent messages to these satellites, 
so that they know their position, and 
this is bounced back and appears on 
a map for the drivers and officials. 
By calculating how far each car has 
travelled during the day, organisers can 
estimate their average speed and make 
sure it was below the limit.

Generally in Australia, GPS operates 
via the satellites that are part of the 
mobile phone network. However, 
because the WSC takes place in such 

a remote part of Australia, there are 
many points during the race where 
there is no mobile phone reception and 
therefore the cars can’t be tracked. 
To overcome this obstacle, the race’s 
GPS relies on marine communication 
satellites over the ocean, which 
can pick up the signal of the cars 
throughout the entire challenge.

While GPS is increasingly common 
around the world due to the rise of 
smart phones, which enable users to 
constantly find their position on a map, 
many people are still uncomfortable 
with its use.

While all the cars in the WSC agree 
to be monitered by GPS, it is possible 
for people to tag and monitor other 
cars or people, even if they haven’t 
given their permission. This leads to 
issues of privacy and in the future, new 
policies may need to be put in place to 
deal with GPS technology.

The Netherlands’ Nuon team has 
won the challenge four times.

Tokai University’s 
Tokai Challenger.
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HOW CAN I BE INVOLVED IN THE CHALLENGE?

WHAT JOBS COULD IT LEAD TO?

Students who have taken part in the 
WSC have gone on to a variety of roles, 
and not all of them involve cars. 
“An example is the solar car alumni who 
majored in body work/aerodynamics - he 
is now working with those skills in micro-
surgical instruments,” says the WSC 
event director, 
Chris Selwood.

Engineering
Being able to 
incorporate the 
latest technologies 
into engineering 
is a valuable skill, 
and will help you work across a range 
of design and engineering fields. The 
skills that you learn during the WSC 
could help you score a job in solar panel, 
aeroplane, product or mass transport 
design. These days it is more important 
for transportation and products to 
be sustainable and learning how to 

integrate this into design will also be 
useful knowledge.

Communications
With the rise of smart phones and the 
Internet, I.T. and communications are 
fields with a growing number of job 

prospects. Being 
involved in such a 
high-tech challenge 
will help you to 
understand more 
about GPS technology 
and satellite 
communications in 
remote regions.

Planning and management
During this adventure, one of the most 
crucial skills is how to plan and manage 
a team over two weeks in a remote 
location. Learning this can help you in 
any career, but could also lead you into 
event or project management.

The World Solar 
Challenge is an extremely 
fun and rewarding 
adventure to become 
involved in – it can be 
time consuming and 
hard work, but you will 
be learning real skills and 
meeting people from all 
over the world.

There are many 
different aspects of the 
challenge that you can 
volunteer in, and the most 

obvious and common is 
through engineering - 
either of the car itself or 
of solar panels. Studying 
electrical engineering 
can allow you to help 
develop the electrical car 
technology that drives 
the vehicle. It can also 
lead to an understanding 
of solar panels and how 
they work, and could 
allow you to help out with 
the design of the panels 
themselves.

Electrical systems 
engineering is also 
important in developing 
GPS and satellite 
technology that monitors 
the cars during the 
challenge.

Mechanical and 
aeronautical engineering 

are very useful when it 
comes to the design of 
the car and its structure - 
in these courses you will 
learn how to create a car 
that is aerodynamic.

However, if engineering 
isn’t your thing, there are 
many other ways that you 
can get involved in the 
race. If you are interested 
in I.T. and design, you can 
help to virtually model 
the solar vehicles.

There is also a lot 
to be done when it 
comes to planning the 
event and the team - 
and by studying event 
management or even 
catering you can help 
your team reach the finish 
line - in fact a team often 
runs on its stomach!

“An example is the solar 
car alumni who is now 

working with micro-
surgical instruments.”

Chasing the Sun
Designing some of the  most efficient and high-tech 
cars in the world is a pretty great gig – but there’s more 
than engineering to the World Solar Challenge.

If the World Solar Challenge sounds 
interesting to you, there are a 
range of ways you can get involved. 
Studying engineering is one of 
the best ways to look at solar car 
design, but you could also design 
solar panels or help to develop GPS 
technology. Here are some courses 
that can help you get started.

In South Australia:
Flinders University
Flinders University offers single and 
double degrees in engineering and 
science, with a major in robotics, 
combining electronics and computer 
control, signal processing and 
programming. Students can also 
major in mechanics, software and 
maritime electronics.
www.flinders.edu.au

University of Adelaide
The University of Adelaide offers 
single and double degrees in 
engineering, with a major in avionics 
and electrical systems engineering, 
which includes GPS, radar, flight 
control and satellite communications. 
Students can also major in computer 
systems, telecommunications, and 
electrical and sustainable energy.
www1.eleceng.adelaide.edu.au

University of South Australia
The University of South Australia 
offers degrees in engineering, 
with majors in electronics, 
communications and mechatronics. 
The University of South Australia also 
collaborates with Flinders University 
for Bachelors of Engineering with 
majors in biomedical and robotics.
www.unisa.edu.au

Around Australia:
Universities in every state offer 
degrees in engineering and science, 
with the Australian National 
University and the University of 
New South Wales offering majors in 
photonics. UNSW and TAFE South 
Australia both have solar car racing 
teams and will race in the World Solar 
Challenge from Darwin to Adelaide 
in October 2011. But perhaps you 
can start up your own team at your 
university of choice.

WHAT TO STUDY

Careers, industry and courses
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Engage

[Task]  World Solar Challenge pictionary

These images on the following page can be used in either of the following ways to engage students in solar vehicle racing:

1.	 Place the images on the board one at a time for students to guess what they represent. Tell them it is a science 
	 event and they have to pieces the images together – a bit like with the game pictionary – in order to work out what 
	 the images represent.

2.	 Groups of students are given all the images and asked to ‘tell a story’ with them by trying to work out how they 
	 are related.
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Engage
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Explore  (teacher’s page)

Teacher’s information
The aim of the Explore section is for students to investigate some of the ideas around what it means to be part of the World 
Solar challenge. It is intended that the students make their own discoveries as they work around the stations in the room.

The equipment table below lists the equipment and preparation required for each station. 

Station Materials List

Comparing solar cars Print off the photos provided on the following page, cut them out so students can 
compare them side-by-side and scatter them over the bench.

Streamlining A bowl of water

Some square/flat shaped objects, such as a wooden block and a lunch box

Some round/slim objects, such as marbles, boiled eggs

Plasticine

Solar panels A selection of your schools solar devices, such as cars, windmills, etc. (Note: if the 
school doesn’t have any solar panels, various science suppliers sell cheap solar-powered 
toys and gadgets. )

A powerful lamp

A sunny window sill

GPS A hand held GPS

Google Maps A computer to access Google Maps (maps.google.com.au)

Darwin to Adelaide terrain Blank map of Australia

A computer to access the Bureau of Meteorology website (www.bom.gov.au)

Calculating speeds Toy car

Ramp/plywood

Stop watch

Books/bricks

World Solar Challenge website quest A computer to access www.worldsolarchallenge.org

R
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Explore (student activities)

Comparing solar cars
[Task] Look at the images of the solar cars and compare and contrast them using the table.

1.	 Look at the images of the solar cars your teacher has provided and compare them. 

2.	 List their similar features in the table below, or create a similar one in your exercise book.

Feature How many cars had the feature? Why do you think this feature is important 
to the efficiency of a solar car?
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Streamlining
[Task] Complete the following activities and questions in your exercise book.

1.	 Drag the various shapes through the water in the tub and note,

	 a) which ones were harder to move through the water.

         b) which ones were easier to move through the water.

2.	 Make a shape with the plasticine that is hard to drag through the water and draw a picture of it.

3.	 Design a shape with the plasticine that is easy to move through the water and draw a picture of it.

4.	 Suggest why you think the shape and design of a solar-powered car might help its performance? 

Solar panels
[Task] Experiment with the solar panels provided by your teacher and answer the following questions in your 
exercise book.

1.	 How well do the solar panels work in the direct Sun, in the Sun through the window and with artificial light?

2.	 What happens when you put your hand in front of the solar panel?

3.	 Does the distance from the light affect how the solar panel works?

4.	 List any other factors you can find that affect how the solar panel works.

GPS
[Task] Take out the GPS device that your teacher has provided and complete the following activities and questions.

1.	 Locate your position on the GPS.

2.	 How does the technology inside the device know where it is, where does it send a signal to and where does it receive 
	 a signal from?

3.	 Use the GPS to get directions to the nearest post office.

4.	 Are getting directions from a GPS easier than using a street directory? Why or why not?

5.	 Under which circumstances do you think that GPS tagging of people (or animals or objects), so that a computer 
	 can always track them, would be useful?

Explore (student activities)
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Google maps
[Task] On a computer, go to http://maps.google.com.au and complete the following questions and activities.

1.	 Use Google Maps to locate your school, local park and local library.  

2.	 Use Google Maps to find the city centre of Darwin and the city centre of Adelaide. Click on ‘photos’ in the top right hand 	
	 corner and describe the cities in your exercise book.

3.	 Can you also find Uluru (Ayers Rock) camping ground and Alice Springs? Click on ‘terrain’ in the top right hand corner 	
	 and describe the terrain of these areas.

4.	 How are the maps of the cities made?

5.	 How are maps of the middle of Australia made, where there are few roads and inhabitants.

6.	 Why do you think Google made Google Maps? 

7.	 What could people use Google Maps for?

Darwin to Adelaide terrain
[Task] On a computer, go to www.bom.gov.au and complete the following questions and activities.

1.	 Use the Bureau of Meteorology website (www.bom.gov.au) to create a typical weather map of the journey from Darwin 	
	 to Adelaide on the map of Australia provided. 

2.	 Write the typical rainfall, sunshine, cloud cover, temperature, wind speeds and wind direction for the next few days for 	
	 Darwin and Adelaide and two locations between the cities along the Stuart Highway.

3.	 Which weather conditions would solar car drivers want to know in advance of setting out on the road? What weather 	
	 conditions would be favourable for driving solar cars? Is there anything they can do if the weather conditions are 
	 not favourable?

Calculating speeds
[Task] Complete the following activities and answer the questions in your exercise book.

1.	 Use the books to create a slope with the ramp.

2.	 Let the car go from the top of the ramp and time how long it takes for the car to stop.

3.	 Measure the distance the car travelled before it stopped.

4.	 If speed is distance divided by time, can you work out the average speed of your car in meters per second (m/s)?

5.	 Did the car travel at the same speed the whole time? Where was its peak speed?

Explore (student activities)
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World Solar Challenge website quest
[Task] On a computer, go to www.worldsolarchallenge.org and complete the following quiz in your exercise book.

1.	 When is the World Solar Challenge?

2.	 Where does the race start?

3.	 Where does the race finish?

4.	 How many cars have entered this year?

5.	 What are the teams allowed to do at the seven mandatory check points along the way?

6.	 What time of the day do the participants have to finish racing?

7.	 One of the event regulations is to supply a drawing (bulletin 4). What must the participants include on that drawing?

8.	 Do participants have to wear a helmet when driving a solar car in this event?

9.	 What is the maximum physical dimension (size) allowed in length and width of the solar car? Name two other technical 
regulations required for solar powered vehicles to enter the World Solar Challenge.

10.	 When and where is the next challenge?

Explore (student activities)
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Explain (introduction)

Teacher’s information
In this section, we explain the science of solar-powered cars by getting students to read Cosmos articles and World Solar 
Challenge blogs about issues and applications of solar technology, as well as the potential of GPS technology. This section 
suggests discussion topics and activities linked to those articles. Before reading the articles there is a brainstorm about solar-
powered vehicles.

Each article will have its own literacy activities, which includes:

•  Glossary
•  Comprehension and summary

The articles include: 

Article one – Solar car speed record smashed (first published on cosmosmagazine.com on 19 January 2011)

This article describes the successful bid at the world record speed in a solar-powered vehicle by a team from the University 
of New South Wales.

Fast facts:
•	 The record-breaking run by Sunswift IVy used only 1,050 watts of power, similar to that used by a toaster.
•	 The real value for solar racing is in raising awareness of what solar cells can do.
•	 Sunswift IVy is a 10th the weight of an average car.
•	 “We’re really on the edge of energy efficiency,” said project manager Daniel Freidman whose team managed to convert     	
	 98% of power from the solar panels into kinetic energy.

Article two – iPhone aids conservation of flightless bird (first published on cosmosmagazine.com on 13 April 2010)

This article explains how scientists are using crowd sourcing to help them conduct research. Citizen scientists can log the 
position of their sightings of rare animals such as the cassowary using GPS.

Fast facts:
•	 Researchers have created a website where people can upload images and coordinates of the birds from their iPhones or 	
	 GPS-enabled smart phones to Google Maps.
•	 Citizen scientists have made important contributions to continental-wide monitoring of bird and amphibian populations.

Article three – Blog: Hot, hot, hot (first published on blog.worldsolarchallenge.org on 26 October 2009)

This is a blog written by the Leeming High School team from Perth who took part in the 2009 World Solar Challenge Race. It 
shows some of the conditions and problems the competitors have to endure. 

Fast facts:
•	 “We are now aware that we are suffering from a motor that is getting way too hot.”
•	 “Umicore’s car is out having been pushed off the road by a huge gust of wind.”
•	 “We hear that Aurora have had a blow out and this resulted in them having to repair their car.”

Article Four – Blog: Route survey, day four (first published on blog.worldsolarchallenge.org on 7 September 2007)

This blog by the Michigan World Solar Challenge team introduces another element of the organisation of this big event – 
surveying the route before the challenge.

Fast facts:
•	 “Mike reduces speed to save petrol, but range is still lower than remaining distance.”
•	 “We fill up and eat a quick lunch of sandwiches and red dust.”
•	 “Wind is much less than last night, and the rocks are somewhat less sharp.”
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Explain (article one)

Brainstorming
[Task] Give one/get one solar power game

Write everything that you know about solar power and solar-powered cars in one of the boxes below. Then move around the 
room and swap a fact with someone else (you give them a fact and they give you one) until all the boxes are filled.
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AN AUSTRALIAN SOLAR car that 
uses about the same amount 
of power as a toaster has set a 

new world record for the fatest solar-
powered land vehicle: 88 km/h average 
speed over one kilometre.

The vehicle, called Sunswift IVy, was 
built from scratch in 2009 by students 
from the University of New South Wales 
in Sydney. Its large, wing-like surface 
area picks up maximum sunlight to 
power its three wheels.

“We’re really on the edge of energy 
efficiency,” said project manager Daniel 
Friedman, whose team managed to 
convert 98% of power from solar panels 
into kinetic energy. The record run used 
only 1,050 watts of power, similar to 
that used by a toaster.

RECORD BROKEN DESPITE	
CLOUD THREAT
The record was broken on 7 January 
2011 at the at the HMAS Albatross navy 
base airstrip in Nowra, New South Wales, 
with officials from Guinness World 
Records in attendance. 

With near constant cloud cover, the day 
had less than perfect weather conditions 
for a solar-powered car, but at 10:30am, 
a break in clouds offered the necessary 

sunlight for the team to make the record of 
88 km/h average speed over one kilometre. 

The previous world record was 
78 km/h, made by General Motors’ 
Sunracer in 1987. Sunswift went 13% 
faster using 25% less power. 

EFFICIENCY IS THE KEY
Solar car designs need to minimise 
friction and drag. “Once you have an 
aerodynamic design you have to go from 
that computer simulation into something 
sturdy and safe,” said Friedman.
Built with carbon fibre, Sunswift is a 
tenth the weight of an average car. It 
usually contains a battery, but this was 
removed for the world record attempt.

The vehicle features a motor controller 
- a black box that decides whether power 
goes to the battery or wheels. It also uses 
regenerative braking. “When we brake we 
actually charge the battery,” said Friedman.

TECHNOLOGY IMPACTS ON HYBRID, 
ELECTRIC VEHICLES
The Sunswift IVy project took 18 months 
to complete and cost $280,000 plus goods 
provided by sponsors. It uses silicon 
solar cells like those found on rooftops, 
manufactured in 2001 and 2002.

Although the gallium arsenide variety 
used on satellites are more efficient, they 
are also five times more expensive, he said.

“The way I see it, no one will really own a 
solar-powered vehicle. We see it more like 
Formula One,” said Friedman in a video of 
the record breaking attempt. “You’d never 
buy one, but the technology has already 
made its way into hybrid and electric 
vehicles.”

Mike Dennis from the Australian 
National University was involved in the 
Aurora solar vehicle research that began 
in 1980. Over the past 10 years “big 
strides have been made” in solar-powered 
vehicles, he said.

But he said the real value for solar 
racing is in “raising awareness of what 
solar cells can do,” he said. “In any 
discipline at all there’s a chance to be 
the best. It’s great for the team and for 
Australia to have this achievement.”

– Sarah Kellett

Explain (article one)

Solar car speed record smashed

Over the past 10 years 
“big strides have 
been made” in solar 
powered vehicles.

There’s a new world record for the fastest solar-powered land vehicle: 88 km/h over one 
kilometre in a lightweight car that uses about the same power as a toaster.
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Explain (article one)

Glossary
[Task] Use the table to define any science or technical words that are related to this article. 

Word Definition

Watts

Kinetic energy	

Friction

Drag

Aerodynamic

Carbon fibre

Regenerative breaking
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about the guideExplain (article one)

Comprehension and summarising
[Task] In your exercise book, complete the following questions related to “Solar car speed record smashed”.

Question Summary

a.	 What was the new world record speed of a 		
	 solar-powered vehicle set by the Sunswift IVy?

b.	 What was the previous world record speed set 	
	 by General Motors Sunracer in 1987?

c.	 How much faster did Sunswift go?

d.	 How much power did the Sunswift use when 		
	 breaking the world record?

e.	 How much more efficient was Sunswift?

f.	 What material was Sunswift build out of?

g.	 How long did Sunswift take to build?

h.	 How much did Sunswift cost to build?	

i.	 Why do you think the battery was removed for 	
	 the world record attempt?

j.	 Who built Sunswift?

k.	 Why do you think Freidman says no-one will 		
	 ever really own solar-powered vehicles? Do 		
	 you agree with him?

l.	 Why do you think designers keep building 		
	 these very expensive solar vehicles?
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Australians are using their phones to help scientists track the movements and 
behavior of one of the area’s shyest and most threatened birds, the cassowary.

RESEARCHERS HAVE created a 
website where people can upload 
images and coordinates of the 

cassowaries from their iPhones or 
GPS-enabled smart phones to Google Maps. 

Scientists hope that, by looking at the 
movement patterns and behaviors of local 
cassowary populations in urban areas, 
they’ll get a better idea of how to save them. 

BIRDS IN CRITICAL DANGER
“They are in critical danger, so I believe this 
[website] will encourage the public to aid 
in conservation,” said Hamish Campbell, 
from the University of Queensland, the 
lead researcher on the project. “The use of 
the iPhone makes it easy for the public to 
participate and log data.” 

The new website directs users to 
a form, where they put in the name 
of the road or area where they saw 
the cassowary, GPS coordinates, the 
direction the bird was headed, and the 
time and date of the sighting.

“I anticipate that we’ll get hundreds of 
participants,” said Campbell. “And 
we hope to encourage schools and 
community groups.” 

The cassowary (Casuarius casuarius), a 
large flightless bird that can grow to be the 
size of an average person and weigh almost 
50 kg, lives deep in the tropical forests of 
northeastern Australia and New Guinea. 

LARGE, SHY FLIGHTLESS BIRD
Not much is known about the cassowary 
because it is very shy, but despite its 
desire to hide, it has increasingly been 
driven into urban areas as its habitat 
has been destroyed.

“The cassowary is an iconic animal and 
really spectacular to observe in the wild,” 
said Campbell. And it is this beauty that 
scientists hope will inspire people to 
participate in tracking them. 

“This is part of a growing approach 
worldwide,” said Steve Beissinger, 
a biologist at the University of 
California, Berkeley. 

CROWDSOURCING RESEARCH
“Citizen scientists have made important 
contributions to continental-wide 

monitoring of bird and amphibian 
populations in North America.”
Such studies can also run indefinitely, 
sometimes decades, said Campbell: “A bird 
spotting project on garden birds in the UK 
has been running for 30 years.” 

Douglas Warrick, a biologist at Oregon 
State University in Corvallis, is impressed 
with the way such studies engage the public. 
“When you see one of these animals, and 
log it, [it] becomes yours. Owners tend to be 
better stewards.”

Beissinger couldn’t agree more: “The 
cassowary project looks like another great 
opportunity.” - Holly Hight

“The use of the iPhone 
makes it easy for the 

public to participate and 
log data.”

iPhone aids conservation
of flightless bird

Explain (article two)
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Glossary
[Task] Use the following table to define any science or technical words that are related to this article. 

Word Definition

Cassowary

GPS

Smart phone

Conservation

Crowd sourcing

Citizen scientist

Amphibian

	

Explain (article two)
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about the guide

Comprehension and summarising
[Task] In your exercise book, complete the following questions related to this article. 

1.	 What is GPS usually used for?

2.	 If someone wanted to help scientists track the movements animals like the cassowary, what equipment would they 		
	 need, and how could they use it?

3.	 How does GPS tracking help scientists?

Explain (article two)
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about the guideExplain (article three)

The Leeming High School World Solar Challenge team blog about one of their more trying 
days during the 2009 challenge.

THE CAR NEEDS to be on the grid 
between 5:30 and 6:30am.

From past experience we have 
learned it is best to get there earlym 
otherwise it is bedlam.

We are first on the grid – we sit and wait.
At 8:39 we leave Darwin city – traffic 

is horrible and we sit on Mitchell Street 
for 10 minutes before we get on to the 
Stuart Highway.

For 40 km all is well, with onlookers 
cheering as we pass. We also pass several 
cars who have already had problems. 
Then our car stops. It is hot – I mean the 
temperature is hot, the car is hot and the 
motor is very hot. For a moment I fear 
that this is our race. We summise that 
the motor has overheated and I cling to 
the vain hope that as Doug has suggested 

the motor has an inbuilt thermal cut out. 
After about 10 min the motor spins up. 
My heart starts again. 

We are now aware that we are suffering 
from a motor that is getting way too 
hot so we can work around this . We are 
pushing into a very strong head wind 
and the car is struggling, so are other 
teams. At every stop we cool the motor 
with a water spray and keep the motor 
fan running. We have decided that we 
can’t make Hayes Creek hill, but we can 
beat last year’s day one record beyond 
Adelaide River.

During the day the motor cuts out twice 
more and we end up with 181 solar km 
and 137 trailered.

We make Katherine by trailer and 
there are about 10 teams here, many have 

done less than us – a Canadian team 
has only done 51 kms. We hear that 
Aurora have had a blow out and this 
resulted in them having to repair their 
car and restart at Katherine. Umicar 
Inspire from Umicore, Belgium, is out, 
having been pushed off the road by a 
huge gust of wind and the resulting 
crash has destroyed their car. The 
driver is fine.

We will start at 8am tomorrow while 
it is cool and there is no wind. We think 
we have three quarters in our batteries 
but this is a guestimate.

Stay tuned.

- John Beattie
Leeming World Solar Challenge team

Hot Hot Hot
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about the guideExplain (article three)Explain (article three)

	Glossary
[Task] Use the table to define any science or technical terms that are related to this blog. 

Term Definition

On the grid

Thermal cut out

Head wind

Solar kilometres

Trailered kilometres

Blow out
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about the guideExplain (article three)

Comprehension and summarising
[Task] In your exercise book, complete the following activities related to this blog.

1. 	      List the problems the teams have had to encounter by filling out the following table:

Team Problem Consequence

Leeming team

Umicore team

Aurora team

2. 	Why do you think the World Solar Challenge is not run in the middle of summer when the Sun’s rays are more intense?

3. 	 Suggest why solar cars are easier for strong winds to blow off the road.

4. 	 Plot the journey John Beattie and his team took on the day of his blog on this map by placing a cross on all the places you  	
  	  can see on the map that were mentioned and then linking them up dot-to-dot style.

G
O

O
G

LE
 M

A
PS

Hayes Creek
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Explain (article four)

Surveying the route before the World Solar Challenge is another important part of the 
adventure. In this blog, the University of Michigan document a day of their route survey.

WE AWAKE EARLY to the 
sunrise and a great view of 
Island Lagoon, a huge dry lake 

that stretches to our south (this particular 
stretch of the highway runs mostly east-
west). Enjoy a quick meal of frosted flakes 
in the blustery conditions. Standing with 
back to the wind prevents frosted flakes 
from blowing off spoon.

Route survey continues north toward 
Glendambo, the next control stop, with 
Mike at the helm and Dave manning the 
survey computer. Arrive at Glendambo 
roadhouse without incident, press on 
without stopping as gas gauge is still over 
three quarters. Inverter pops and smells 
of smoke. We pull over on the side of the 
road, repairs unsuccessful.

After a brief conference, we determine 
to press on without the inverter, losing 
the ability to collect GPS data. Will buy 
an inverter at the earliest opportunity 
(not too many electronic stores in the 
outback). This is not too much of a 

problem, as the return trip GPS data is 
what will actually be used.

With 100 km to Coober Pedy, vehicle 
display shows a remaining range rather 
smaller than that. No gas stations 
between here and there. Mike reduces 
speed to save petrol, but range is still 
lower than remaining distance. We coast 
to a stop and remove the luggage from 
the roof rack to reduce aerodynamic 
drag. Only a minor improvement in 
range outlook, so we proceed with the air 
conditioning off at 80 km/h.

Somewhere just past the sign indicating 
20 km to Coober Pedy, range remaining 
reads zero with the gas needle on empty, 
but the car is still running. I’m pretty sure 
I see a wedge-tailed eagle circling.

We decide that two of us will start 
walking when the car stops and two 
will stay with the car. We get out the sat 
phones to stay in contact.
 
 

Somehow the car makes it to Coober 
Pedy (source of something like 90% of 
the world’s opals), sputtering a little bit 
as we pull up to the gas station. We fill up 
and eat a quick lunch of sandwiches and 
red dust just north of town. Continue to 
drive, crossing border into the Northern 
Territory. Pull into Alice Springs, the 
biggest town between Adelaide and 
Darwin and the halfway point of the 
route, around 6pm, shortly before sunset. 
Everything apparently closes at 6pm, so 
no luck with the inverter. Dinner at KFC. 
Nate asks nicely and gets a free extra 
chicken wing with his ‘ultimate burger 
meal’ (Aussies call basically any hot meat 
sandwich that isn’t a steak sandwich a 
‘burger’ apparently, so a chicken burger 
is just a grilled or breaded chicken breast 
sandwich). Press on northward for a 
couple more hours, stopping at Ryan 
Well, a mid 1800s stock watering well. 
Wind is much less than last night, and 
the rocks are somewhat less sharp. 

Route Survey, day four

“Somewhere just past 
the sign indicating 20 km 
to Coober Pedy, the gas 
needle hits empty.”

-Garrick Williams
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Glossary
[Task] Use the following table to define any science or technical words that are related to this article. 

Word Definition

Inverter

Aerodynamic drag

Air conditioning

Sat phones

Explain (article four)
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about the guideExplain (summarising)

Questioning toolkit
[Task] Below are a series of discussion questions in the form of a questioning toolkit. Choose some or all of the 
questions, or ask some of your own. 

Write your ideas and opinions relating to each of the different types of questions.
Inspired by Jamie McKenzie’s Questioning Toolkit - McKenzie, Jamie (2000) Beyond Technology, FNO Press, Bellingham, 
Washington, USA (www.fno.org/nov97/toolkit.html).

Type of question Your ideas and opinions

Essential questions
These are the most important and central questions. 
They probe the deepest issues that confront us and can 
be difficult to answer. 

Question:
Why is it important to develop solar-powered vehicles? 
What are solar-powered vehicles currently used for? 
How does GPS help during races with solar-powered 
vehicles?

Sorting and sifting questions
These questions take us to the heart of the matter, 
like an archaeologist digging for clues.

Questions:
What are some of the current technical and weather-
based issues with driving solar-powered vehicles? How do 
solar panels work? How does GPS tracking work? What 
makes a solar vehicle efficient?

Hypothetical questions
Questions designed to explore the possibilities, the ‘what 
ifs’? They are useful when we want to test our hunches.

Questions:
If you owned a solar-powered car, what would you do 
with it? If everyone owned solar-powered cars, what 
would day-to-day life be like? What if someone stuck a 
GPS tracker on you without you knowing and monitored 
your whereabouts, would you be angry?

Provocative questions
Questions to challenge convention.

Questions:
Should governments be spending more money on 
developing solar power? What is the point of racing solar 
vehicles? What might some ethical issues related to GPS 
tracking be?
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Elaborate

About the COSMOS matrix

R

ESO U RCE

TE

ACHER’S

What is the COSMOS Science Matrix?
A learning matrix such as the COSMOS Science Matrix is 
a flexible classroom tool designed to meet the needs of a 
variety of different learning styles across different levels 
of capabilities. Students learn in many different ways – 
some are suited to hands-on activities, others are strong 
visual learners, some enjoy intellectually challenging, 
independent hands-off activities, while others need more 
guidance. The matrix provides a smorgasbord of science 
learning activities from which teachers and/or students 
can choose.

Can I use the matrix for one or two lessons, or for a 
whole unit of study?
Either! The matrix is designed to be time flexible as well 
as educationally flexible. A time frame for each activity is 
suggested on the matrix. Choose to complete one activity, 
or as many as you like.

Is there room for student negotiation?
Yes! Students can be given a copy of the matrix and 
choose their own activities, or design their own activities 
in consultation with their classroom teacher.

Can I use the matrix for a class assessment?
Yes! You can set up a point system – perhaps one lesson 
equals one point. Students can be given a number of 
points to complete. If they choose less demanding 
activities, they will have to complete more of them. 

Row heading Description of activity

Scientific 
procedure

Hands-on activities that follow 
the scientific method. Includes 
experiments and surveys. Great for 
kinaesthetic and logical learners, as 
well as budding scientists.

Science 
philosophy

Thinking about science and its role in 
society. Includes discussion of ethical 
issues, debates and hypothetical 
situations. An important part of 
science in the 21st century.

Being creative 	
with science

For all those imaginative students with 
a creative flair. Great for visual and 
musical learners and those who like to 
be innovative with the written word.

Science 	
time travel

Here we consider scientific and 
technological development as a linear 
process by looking back in time or 
travelling creatively into the future.

‘Me’ the 
scientist

Personalising the science experience in 
order to engage students more deeply.

Communicating 
with graphics

Using images to communicate 
complex science ideas.

ICT Exploring the topic using computers 
and the Internet.

What do the row headings mean?

1. Read and revise 2. Read and relate 3. Read and review

Designed to enhance student 
comprehension of information.

Gives the student the opportunity to 
apply or transfer their learning into a 
unique format.

Involves the more challenging tasks  
of analysing, and/or assessing information  
in order to create and express new ideas 
and opinions.

What do the column headings mean?

Elaborate



RiAus PD plus: World Solar Challenge	 www.riaus.org.au/PDplus	 www.worldsolarchallenge.org	 30

1. R
ead and revise – one or tw

o lessons
2. R

ead and relate – three or four lessons
3. R

ead and review
 – four or fi

ve lessons

Scientifi
c 

procedure
C

onduct sim
ple solar panel experim

ent w
ith 

Experim
ent 1.

C
alculate the different speed of a car in m

otion. See 
Experim

ent 2.
Brainstorm

 ideas about A
erodynam

ic body shapes of vehicles or resistance 
factors in car tyres. Either:
D

esign an aerodynam
ic paper plane or solar car and test its speed. A

djust one 
aspect to attem

pt to im
prove the m

odel and scientifically test it to see if the 
perform

ance has im
proved.

O
R

Find tw
o different tyre treads you can add to a test vehicle and design and 

conduct a scientific experim
ent to find out w

hich has the least resistance.

Science 
philosophy

W
hy do you think w

e aren’t using solar cars to get around 
on a day-to-day basis?

D
o you think it is ethical to use real tim

e G
PS m

onitoring for any 
of the follow

ing: doctors tracking patients w
ith severe short term

 
m

em
ory problem

s, parents tracking children, police tracking 
parolees, G

overnm
ents tracking people w

aiting for deportation 
out of A

ustralia, doctors tracking know
n sleep w

alkers, bosses 
tracking em

ployees, police tracking suspected terrorists, police 
tracking sex offenders, retailers tracking shoppers, pet ow

ners 
tracking their pets, scientists tracking anim

als, the m
ilitary 

tracking vehicles during com
bat, any of the above trackers 

transm
itting inform

ation to a third party. Place them
 in order 

from
 least ethical to m

ost acceptable and, for each, state w
hat, 

if anything, is unethical about it.

Team
s com

e from
 all over the w

orld and from
 different backgrounds to take 

part in the W
orld Solar C

hallenge. D
raft a policy that you think w

ill allow
 the 

team
s to com

pete fairly, given differences in experience, financial support, tim
e, 

driver expertise etc. For exam
ple, should there be a price lim

it on the m
aterials 

that team
s can buy? O

r a lim
it on the am

ount of tim
e they spend m

aking their 
vehicle? Should team

s be allow
ed to store the Sun’s energy in batteries?

B
eing creative 	

w
ith science

D
esign a logo for the W

orld Solar C
hallenge that can go 

on everything from
 t-shirts to balloons.

C
om

e up w
ith an advertising idea for the W

orld Solar C
hallenge 

that aim
s to prom

ote it and its im
portance in regards to 

sustainable energy to people around the w
orld. You can draw

 
a m

agazine advertisem
ent or w

rite a script for a television 
com

m
ercial.

D
esign your ow

n solar pow
ered car using m

aterials around the classroom
. 

You w
ill need to consider its w

eight, aerodynam
ics and tyre resistance. 

D
em

onstrate your car show
ing its features and how

 it w
orks.

O
R

D
riving a solar car for roughly eight or nine hours a day can be cram

ped and 
uncom

fortably w
arm

. D
esign a ‘sm

art’ uniform
 that your team

’s driver could 
w

ear to keep them
 as com

fortable as possible as w
ell as collect data on their 

body conditions. K
eep in m

ind that it can’t be too heavy to w
eigh the car dow

n 
and that helm

ets are com
pulsory.

Science 	
tim

e travel
Im

age you are a solar vehicle designer and driver of the 
future. W

rite your ow
n blog on how

 you w
ould like the 

race to go …
 be realistic as w

ell as optim
istic!

W
rite a story for an explorers m

agazine on the history of the 
W

orld Solar C
hallenge – from

 w
hen John M

cD
ougall Stuart 

explored it to now
.

W
rite a futuristic scenario (cartoon, narrative etc) w

here the law
s on G

PS 
tracking of people are not particularly tight. Include som

e of the possible 
problem

s that m
ight be encountered by the ‘geoslaves’ as w

ell as the 
advantages to their ‘geom

asters’. In your story, dem
onstrates how

 know
ing 

som
eone’s m

ovem
ents m

ight help trackers control other aspects of their lives.

‘M
e’ the 

scientist
You are an engineer interested in aerodynam

ics. D
esign 

a paper plane or a land racer (boat that can be blow
n 

across the room
 w

ith a straw
) out of a single piece 

of paper and try to find the design that can travel the 
furthest across the room

.

You are a solar engineer thinking of entering a solar vehicle race. 
Build your ow

n virtual solar pow
ered car and race it against the 

com
puter. V

isit http://w
sc.pv.unsw

.edu.au/

For you, physics is fun. C
reate a lesson for other students that includes im

ages, 
props, activities and questions that show

s how
 either a solar cell or a satellite 

and G
PS system

 w
orks.

C
om

m
unicating 

w
ith graphics

D
raw

 a m
ap of the W

SC
 track adding in all of the 

check points. 
Solar panels are energy converters. T

he conversion of energy 
can be draw

n as a flow
 chart, for exam

ple for solar cars: radiant 
energy –> electric energy –> kinetic energy (m

ovem
ent). Bring 

in a solar pow
ered gadget or toy from

 hom
e to show

 the class, 
and draw

 an energy flow
 chart show

ing how
 the Sun’s energy is 

converted into w
hatever it is your gadget does.

C
om

plete a V
enn diagram

 to com
pare how

 photosynthesis in a plant converts 
sunlight into energy w

ith the ‘artificial photosynthesis’ of a solar panel. You w
ill 

need to research the physics of both to find out how
 they are sim

ilar and how
 

they are different.

IC
T

W
rite your nam

e or m
ake a G

PS draw
ing using a hand 

held G
PS tracker.

W
atch this video on YouTube:  

w
w

w
.youtube.com

/w
atch?v=

K
84FKQ

ryG
0

0
 and pick a favourite 

solar car. G
oogle this car and com

pile a fact file about it, 
including the year it raced and w

here the team
 cam

e from
. 

C
reate a digital m

ap of a designated area in or around your school using a 
hand held G

PS tracker. Before you start, you need to think about how
 you w

ill 
represent a steep slope, a gentle slope, boundaries, paths, vegetation or any 
other item

 that needs to be represented in the area.

Elaborate
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BACKGROUND INFORMATION
Solar vehicle drivers and engineers are always conducting experiments to try to find out how their solar panels work under 
different conditions in order to try to get the most out of them. Even the smallest improvements in the efficiency of the solar 
panels can have a big effect over a long-distance race.  

AIM
To identify the effect of some of the variables that may influence the efficiency of a solar panel.

MATERIALS
•	 A solar car (a solar toy or gadget such as a fan or a torch can also be used if a solar car is not available)
•	 An artificial light source such as a lamp
•	 A water bottle that can spray a fine mist
•	 Retort stand
•	 A set square

METHOD
Setting up:
1.	 Decide how you can measure the performance of your solar gadget i.e. the number of times the blades on a windmill 	
	 turns, the number of times the wheels on a solar car rotates, the intensity of the light (in lux) a solar torch can shine.
2.	 Set up your lamp and solar gadget so that:
	 a)	 the solar panel is facing the light,
	 b)	 you are easily able to observe the data you want to record,
	 c)	 the gadget works well.
3.	 In your exercise book, write down the method you are going to use to record the performance of your gadget.
4.	 Provide an appropriate title for the data you will be recording in the right hand side column of table 1 and table 2 in the 	
	 results section on the following page.
5.	 Proceed with part 1 and/or part 2 of the methods.

Part 1 - What effect does the angle of the solar panel have on its efficiency?
Before you start conducting this experiment, hypothesise what might happen to the efficiency of the solar panel when it is 
angled towards and away from the light source.

Hypothesis:
I think that                                                                            because                                                  

1.	 Set up your solar panel so that the light source shines directly on the solar panel. Call this 0°.
2.	 Measure the performance of your gadget and record it in table 1 in the results section on the following page.
3.	 Turn the solar panel a little so that it is turned away from the light approximately 10˚. Estimate the angle using 
	 the set square.
4.	 Measure the performance of your gadget and record it in the results in table 1 in the results section on the 
	 following page.
5.	 Turn the solar panel a little further so that it is turned away from the light approximately 20°. Estimate the angle using 	
	 the set square. 
6.	 Measure the performance of your gadget and record it in table 1 in the results section on the following page
7.	 Turn the solar panel a little further so that it is turned away from the light approximately 30°. Estimate the angle using 	
	 the set square. 
8.	 Measure the performance of your gadget and record it in table 1 in the results section on the following page

Experiment 1
SOLAR PANELS

Elaborate
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Part 2 - What effect does pollution or cloud cover have on the efficiency of a solar panel?
Before you start conducting this experiment, hypothesise what might happen to the efficiency of the solar panel when there 
is pollution or cloud cover in the area.

Hypothesis:
I think that                                                                            because                                                  

1.	   Set up your solar panel and light source so that they are horizontal to each other and the gadget is working well. Try to 	
	   increase the distance between them to about 30 to 40 cm. Note: do not set the gadget directly under or above the light, 	
	   but so they are side-by-side.
2.	   Take a measurement of the performance of your gadget and record it in table 2 in the results section below as the pre-	
	    trial result.
3.	   Now spray a fine mist of water between the solar panel and the light source, avoiding wetting either the light or the solar 	
	    panel. If you have set up the light source and solar panel side-by-side the water will fall on the bench between them and 	
	    not on either one of them.
4.	   While the mist is being sprayed, measure the performance of your solar gadget and record it in table 2 below.
5.	   Repeat steps 3 and 4 two more times.

RESULTS

Table 1 - Effect of the angle of the solar panel on efficiency
Angle in Degrees (°)

0

10

20

30

Table 2 – Effect of pollution or cloud cover on solar panel efficiency
Trial Number

Pre-trial without water spray

1

2

3

Average

In your exercise book, draw a graph to show either the effect of the angle of the solar panel or the effect of pollution/cloud 
cover on the efficiency of the solar panel.

Elaborate
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Elaborate

DISCUSSION
1.	 In your exercise book, describe the conditions under which the solar panel was the most efficient and performed the best.
2.	 Describe the conditions under which the solar panel was the least efficient and performed the worst.
3.	 How well do you think the experimental conditions of this investigation were able to model real life problems with the 	
	 angle of the solar panel to the Sun? Explain why you think this.
4.	 How do you think solar vehicle drivers and engineers might test the efficiency of their solar panels in relationship to the 	
	 angle of the Sun?
5.	 From the knowledge gained in your experiment, how might you advise a solar vehicle engineer where they should place 	
	 solar panels on their vehicles in order for them to work with the greatest efficiently?
6.	 How well do you think the experimental conditions of this investigation were able to model real life problems with 		
	 pollution or cloud cover? Explain why you think this.
7.	 How do you think solar vehicle drivers and engineers might test the efficiency of their solar panels in relationship to 		
	 cloud cover or pollution?
8.	 What other variables could you test in the laboratory that might help you understand how well solar panels work 		
	 under different conditions?

CONCLUSION 
In your exercise book, write a conclusion that responds to the aim and summarises your results.
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BACKGROUND INFORMATION
Solar vehicle drivers and engineers are always conducting experiments to try to find which variables affect the speed and 
distance their machines can travel. In particular they might look at changing the shape of the vehicle to reduce air resistance, 
reducing its mass or altering the tread on the tyres in order to decrease friction.

AIM
To identify the effect of air resistance and friction on the distance and speed a toy car can travel.

MATERIALS
•	 Toy car
•	 Ramp
•	 Stop watch
•	 Tape measure
•	 Plasticine
•	 Recycled cardboard (e.g. old cereal box cut up)
•	 Sticky tape
•	 50 g weights
•	 Baby oil
•	 Sand
•	 Soapy water and sponge
•	 Towel

HYPOTHESIS
In your exercise book, write a hypothesis that suggests the best conditions under which a car will travel the greatest distance 
at the greatest speed and give reasons as to why you think this.

METHOD
Part 1 – Effect of tyre/ground friction on the distance and speed a car can travel
1.	 Set up a ramp for the car to run down and strap a piece of sticky tape across the ramp to mark the start line. 
2.	 Place the car on the start line and let it go. Measure the distance the car travelled and the time it took to stop. 
	 Record both these results in table 1 in the results section on the following page.
3.	 Rub baby oil on the tyres of the car.
4.	 Place the car on the start line on the ramp and let it go. Measure the distance the car travelled and the time it took to 	
	 stop. Record both these results in table 1 below.
5.	 If the oil has come off, add a little more and then dip the car tyres in sand.
6.	 Place the car on the start line and let it go. Measure the distance the car travelled and the time it took to stop. Record 	
	 both these results in table 1 below.
7.	 Clean up all oil and sand using warm soapy water and sponge. Make sure you do not leave any wet areas by mopping up 	
	 all water with a towel.
8.	 Check with your teacher that your equipment is clean enough before you move on to the next part of the investigation.

Part  2 - Effect of the shape of a car on the distance and speed it can travel
1.	 Set up a ramp for the car to run down and strap a piece of sticky tape across the ramp to mark the start line. 
2.	 Place the car on the start line and let it go. Measure the distance the car travelled and the time it took to stop. Record 	
	 both these results in table 2 in the results section on the following page.
3.	 Measure the height and width of the car and cut out a piece of cardboard with the same dimensions as the car. Stick the 	
	 piece of cardboard to the front of the car so that it looks like it has a big board in front of it.
4.	 Place the car on the start line of the ramp and let it go. Measure the distance the car travelled and the time it took to 		
	 stop. Record both these results in table 2 in the results section on the following page.
5.	 Cut out another sized piece of card to stick on the front of the car, or a different shape piece of card, or place some card 	
	 on other parts of the car in order to improve or reduce aerodynamics.
6.	 Place the car on the start line and let it go. Measure the distance the car travelled and the time it took to stop. Record 	
	 both these results in table 2 in the results section on the following page.
7.	 Experiment with any other ideas you might have about additions to the car that might affect the air resistance. Collect 	
	 all data on time and distance travelled in table 2 in the results section on the following page. 
	 Note: you will have to add in titles for the rows where you tried different ideas.

Elaborate

Experiment 2
CALCULATING SPEED AND DISTANCE
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Elaborate

Part 3 - Effect of mass of the car on the distance and speed a car can travel
Write your own method in your exercise book showing how you might use the 50 g weights to identify the effect of mass on 
the distance the car travels, the time it takes before it stops and its overall speed.

RESULTS
Table 1 – Effect of tyre/ground friction on the distance and speed the car can travel

Tyre Friction Distance travelled (m) Time it took for car to stop (s) Speed (distance/time)

Standard car with no 
changes

Car with oiled tyres (less 
friction)

Car with sandy tyres (greater 
friction)

Table 2 – Effect of the shape of a car on the distance and speed it can travel

Aerodynamic condition Distance travelled (m) Time it took for car to stop (s) Speed (distance/time)

Standard car with no 
changes

Car with  rectangular panel 
the same height and width of 
car attached to front

(write your idea here)

(write your idea here)

Table 3 – Effect of mass of the car on the distance and speed the car can travel
Draw your own data table here or in your exercise book before you gather the data from the experiment you have designed.
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Elaborate

Draw a graph, here or in your exercise book, to visually show the results from one of the three data tables above.

DISCUSSION
Answer the following questions in your exercise book.

1.	 Describe the conditions under which the car can travel the furthest distance.
2.	 Describe the conditions under which the car can travel the least distance.
3.	 How well do you think the experimental conditions of this investigation were able to model real life problems with tyre 	
	 tread, aerodynamics, and vehicle mass?
4.	 How do you think solar vehicle drivers and engineers might test the effect of tyre tread, aerodynamics, and vehicle mass 	
	 in real life?
5.	 What efforts did you take during this investigation to ensure your results were reliable? That is, did you repeat the 		
	 results at all to see if they were consistent, or did you compare them with other students that conducted the same 		
	 experiment? Explain.
6.	 For each of the three parts to this experiment, suggest the variable you manipulated or changed, the variables you 		
	 controlled and the variables that you couldn’t control that might have had an effect on the experimental results. A few 	
	 have been done to help you.

Experiment Variable manipulated Variables controlled Variables not controlled

Part 1: tyre traction How slippery the tyres were

Part 2: aerodynamics Amount of air resistance The added mass due to the 
extra cardboard

Part 3: mass

7.	 Overall, do you think your experimental design for part 3 was valid? Use the information you have put in the table in
	 Question 6 to make a judgement on whether you were able to control all the variables except the one you were 		
	 manipulating.
8.	 What other variables could you test in the science laboratory that might help you understand how far cars can travel in a 	
	 solar powered event such as the WSC from Darwin to Adelaide?

CONCLUSION
Write a conclusion that summarises your results and responds to the aim.
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World Solar Challenge crossword

Evaluate

Across
2. The World Solar Challenge course runs from ______ 
to Adelaide.
3. Driver position can be monitored using this (abbreviation).
6. Solar vehicles should aim to be this.
8. The type of issue that can arise due to GPS privacy 
concerns.
10. Solar-powered cars must stick to the speed limit during 
the World Solar Challenge: yes or no?
12. The energy of the moving car is which type of energy?
13. In the World Solar Challenge, it is more important to 
cover the greatest ________ efficiently than travel at the 
fastest speed.
15. Energy can be stored in this.
16. In October 2011 Australia is hosting the World 
Solar _________.

Down
1. Many student teams in the World Solar Challenge 
come from these.
4. GPS uses a _________ to relay position information.
5. A solar vehicle driver in the World Solar Challenge 
must wear this.
7. An aerodynamic shape reduces this (two words 
with space).
9. Too many of these in the sky will slow down solar vehicles.
11. Its rays provide the energy for solar cars to work.
14. The World Solar Challenge is run every ___ year(s).
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World Solar Challenge word search

P	 R	 P	 C	 K	 T	 C	 L	 O	 U	 D	 S	 W	 E	 T	

C	 O	 E	 D	 I	 M	 E	 C	 E	 F	 W	 H	 E	 C	 H	

N	 I	 L	 E	 R	 M	 O	 R	 R	 N	 G	 X	 A	 N	 G	

U	 R	 A	 L	 N	 V	 A	 I	 R	 S	 A	 Y	 T	 A	 I	

S	 E	 I	 T	 U	 I	 C	 N	 N	 A	 G	 P	 H	 T	 E	

H	 V	 N	 B	 L	 T	 G	 O	 Y	 O	 I	 D	 E	 S	 W	

S	 I	 F	 E	 I	 O	 I	 N	 L	 D	 S	 N	 R	 I	 T	

A	 R	 P	 O	 R	 T	 V	 O	 E	 H	 O	 P	 Z	 D	 H	

T	 D	 N	 A	 A	 G	 N	 E	 N	 X	 J	 R	 G	 N	 G	

E	 F	 O	 C	 D	 H	 Y	 D	 E	 E	 P	 S	 E	 I	 I	

L	 E	 O	 A	 C	 N	 O	 I	 T	 C	 A	 R	 T	 A	 L	

L	 L	 E	 E	 V	 I	 R	 B	 A	 T	 T	 E	 R	 Y	 M	

I	 R	 T	 E	 F	 F	 I	 C	 I	 E	 N	 C	 Y	 C	 D	

T	 R	 E	 C	 N	 E	 I	 C	 S	 R	 A	 L	 O	 S	 L	

E	 Q	 K	 E	 G	 P	 O	 W	 E	 R	 K	 W	 Z	 L	 H

Find the following words hidden backwards, forwards, diagonally, downwards and upwards:
solar, panel, GPS, aerodynamic, friction, tread, traction, lightweight, battery, terrain, weather, driver, science, technology, 
engineer, voltaic, clouds, pollution, efficiency, power, speed, distance, Sun, energy, location, satellite

Create your own World Solar Challenge Quiz
a)	 Ask each student to call out a word related to solar panels, GPS or any other aspect of solar cars.
	 Record these on the board.  
b)	 Each student must pick six words from the board and write a definition for each. 
c)	 Students then pick four more words from the board and write a paragraph describing them. They should highlight their 	
	 chosen words in the paragraph.  
d)	 Students create a concept map showing all they have learnt about solar-powered vehicles using at least half the words 	
	 from the board. They should show links between words and write along lines connecting words to show how the terms 	
	 are related.

Evaluate
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Evaluate

World Solar Challenge individual unit review
What about you? Drawing

Describe your favourite activity during this unit of study. Create an image that summarised this unit of work for you.

Learning Summary Your philosophy

Write five dot points of things that you learnt about solar 
energy.

Describe your overall thoughts about solar power after 
completing this unit. Has this unit of work changed your 
thinking about solar power? Are you more interested in 
learning about solar energy after studying it at school?

More questions? Metacognition

Write three questions that you still have about solar 
panels, solar vehicles, GPS or anything else related to 
this unit of study.

Which activities did you find helped you learn the easiest? 
Why?
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WIN a chance for your school to fly to Darwin or 
Adelaide for the World Solar Challenge!
 
To celebrate one of the biggest World Solar Challenge’s ever to be held from 
Darwin to Adelaide from October 16-23 this year, World Solar Challenge and 
the Messenger (Adelaide) & Quest (Brisbane) Community Newspapers are 
proud to announce the inaugural Schools Solar Contest.

Students in years 6, 7 and 8 are invited to 
design or build a ‘solar innovation’ capable 
of using the power of the sun to complete 
a basic task.  This is your school’s chance 
to be a part of the next generation creating 
tomorrow’s future.

PRIZE TO BE WON!
Your team will have the chance to either be in Darwin for the start of the 
World Solar Challenge or in Adelaide to welcome the winning teams. 
The prize includes flights, accommodation and loads of extras!  

To learn how to enter and for full Terms and Conditions go to:
www.worldsolarchallenge.org/competition

Schools Solar Contest
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GET UP CLOSE AND PERSONAL 
WITH SOUTHERN AURORA AND 
LEARN ABOUT THESE CARS

•	 How are they built
•	 What can they achieve
•	 Meet the people involved and 

share their passion

RiAus and Aurora Solar Car will be 
visiting your town soon, demystifying 
the science behind the world solar cars 
for the whole family.

To	find	out	more,	go	to
www.worldsolarchallenge.org
www.riaus.org.au/wsc

riaus.org.au
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