
SOLAR ENERGY KIT 

 
 

About Electricity 
What is electricity?  

 
Electricity is a form of energy. It can either flow 
from one place to another, or it can stay in place. 
When it gathers in one place and doesn’t move, 
it’s called static electricity.  The electricity that 
flows from one place to another is called current 
electricity.  

  Tell me more...   
 
Atoms make up everything in the universe: the 
chair you’re sitting on, the paper you’re holding, 
and even you and your parents! Atoms are SUPER 
small, so you can’t see them, but we know they 
are there, and we know how they behave.  

The basic parts of an atom are protons, which 
have a positive charge, neutrons, which have no 
charge, and electrons, which have a negative 
charge. The protons and neutrons are in the 
nucleus or the centre of an atom, and the 
electrons orbit around the nucleus. The negative 
electrons stay in orbit around the nucleus because 

they are attracted to the protons’ positive charge. 
Just like with magnets, where opposite charges 
attract one another.  

 
When the number of electrons in an atom have 
the same number as the protons, the atom is 
stable and has no electrical charge.  Most objects 
around us are like that.  Neutral. But if any 
electrons are pulled away from an atom, or if an 
atom gains extra electrons, then an electrical 
charge exists.  

Okay, let’s get down to the experiments!  

Static electricity is a stationary (non-moving) 
electric charge, which is usually produced by the 
touching of dissimilar materials.  

When two objects are in contact, often times the 
electrons (the particle with a negative charge) will 
be stronger attracted to the atoms of the one 
substance.  The object that lost the electrons will 
have a positive charge and the object that gained 
the electrons, a negative charge.  

As with magnets, when objects have the same 
charge, they will repel or push away from one 
another. When they have an opposite charge, they 
are attracted to each other and will stick to one 
another.  

 
 
Here is something to try.   
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• Inflate a balloon and gently rub the inflated 

balloon on your hair 
• Place an empty aluminium soft drink can 

sideways on the table 
• Bring the balloon closer to the can . . . the 

can should move towards the balloon as they 
carry opposite charges. 

 
Why?  When you rub the balloon on your hair, 
millions of electrons from your hair move to the 
rubber molecules on the balloon. This is because 
the balloon molecules attract electrons stronger 
than your hair molecules.  So, the balloon ends up 
with excess electrons (net negative) and your hair, 
net positive. 

 
 
To determine which one will be positive and 
which one, negative, you can use a sheet known 
as the Tribo-Electric Series 
 

 
 

In most instances, the built-up of static electrical 
charges are a nuisance.  However, one of the best 
applications of static electricity is inside a 
photocopier where the fine ink particles are 
attracted to the charged drum to produce an 
image on paper. 
 

When the electrons move along an object, the 
electrical energy can be very useful.  This is 
known as current electricity, something we all use 
every day in our mobile phones, the toaster and 
many other places. We will focus on this type of 
electricity in the remainder of this kit. 

 
           SOLAR ENERGY 

Solar panels contain the element silicon, that has 
the ability to convert sunlight into electrical 
energy (fast moving electrons). These energetic 
electrons can light-up lamps, run engines, move 
electric cars and charge batteries.   

Activity 1:  
Make a Wiggling Solar Bot 

Transform an everyday plastic cup into a dancing 
solar bot using the energy from the sun.  

Materials in the kit 
Solar panel & motor 
Propeller 
Plastic cup 

Materials supplied by you 
Sticky tape / Blu Tack / Toothpicks    

Instructions 
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1. Push the propeller onto the motor shaft.  
Careful not to pull on the wires when handling 
the motor and solar panel.  

2. The motor is positioned on top of the cup so 
that the propeller can spin freely. Place Blu 
Tack below the motor to increase its height.  
Then tape the motor with sticky tape securely 
in position.  (If the blades touch the table, trim 
the blade ends slightly with a pair of scissors) 

3. Stick the solar panel with a small blob of Blu 
Tack on top of the motor   

4. Lastly, place a small ball of Blu Tack on one 
blade of the propeller so that it will be off-
balance when spinning.  Decorate the cup to 
your liking with marker pens.  

5. Optional:  Tape 4 toothpick legs to the inside 
of the cup.  

6. Place the Bot in the sun and watch it scuttle 
along!  

Questions  

1. What happens when the Blu Tack is removed? 
___________________________________ 

2. What happens if you add more Blu Tack?  
___________________________________ 

3. What is the main source of energy for the 
Bot?     ____________________________ 

4. Can you list three energy conversions that 

take place here?  ____________ energy is 

converted to ____________ energy and then 

converted to ____________ energy. 

The Science  
The off-balance blade creates a vibration that is 
transferred through the cup and makes the cup 
vibrate and move. Similarly, in your mobile phone, 
vibration is created by a tiny, unbalanced motor.  
Can you think of another off-balance rotation 
example at home . . . in the laundry? 
__________________________________________ 

Activity 2:  
Create a WiggleBot Artist 
This bot will wiggle its way around the paper and 
create crazy designs. 

Materials in the kit 
Components of the Wiggling Solar Bot 
 
Materials supplied by you 
• Medium sized disposable cup 
• Marker pens, 4 colours 
• Sheet of paper 
• Sticky tape 

 

 

Instructions 

1. Tape 4 marker pens to the inside of the cup 
with sticky tape. Space them out evenly 
around the circumference of the cup with the 
tips pointing out. 

2. As in Activity 1, mount the motor, Blu tack 
blob, solar panel and propeller with Blu tack 
on top of the cup.  

3. Find a large sheet of paper, remove the caps 
and let the bot scribble away in the sun. 
 

Activity 3:  
Make a Solar Boat 
This is as carbon neutral as it can get. Power a 
boat with sunlight, converting solar energy to 
wind (kinetic) energy.  
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Materials in the kit 

• Bamboo boat hull 
• Solar panel & motor 

• Propeller 

• Plastic cup 

Materials supplied by you 

• Blu Tack  

• Stapler 

• Sticky tape 

• Scissors 

• Craft sticks 

Instructions 

1. Use a stapler to staple 
both ends of the 
boat hull where the 
bamboo is folded 
over.  

2. Stick the cup to the centre of the hull using 
Blu Tack or glue.  Optional:  Create a wooden 
cross bar for the cup by sticking a craft stick 
to the hull. Then trim the stick.  

 

           

3. Push the propeller onto the motor shaft.  
Careful not to pull on the wires when handling 
the motor and solar panel.  

4. As before, position the motor securely on top 
of the cup. Place some Blu Tack below the 
motor to increase its height.  Then tape the 
motor with sticky tape securely in position.  (If 
the blades still touch the hull, trim the blade 
ends)  

5. Stick the solar panel with a small blob of Blu 
Tack to one of the skew sides of the hull   

6. Done!  Find a small pond and sunlight to 
power your boat. 

The Science  
You will notice that your friends’ boats may move 
in an opposite direction. Why?  
The solar panel is similar to a battery and has a 
positive and negative terminal. These are 
connected at the factory to the motor. The 
polarity ( + or - ) determines the direction of 
rotation of the motor shaft and the propeller 
blades, clockwise or anti-clockwise. The propeller 
rotation direction determines if the propeller will 
push or pull. Compare the rotation direction 
difference on boats that pull to those that push.  
Solar energy is converted to electrical energy in 
the panel, then to mechanical energy in the motor 
and to motion (kinetic) energy when the air 
molecules get pushed. 

 
 
Activity 4:  
Make a Reverse Rainbow Spinner 
Everyone knows that sunlight is made up of 
various rainbow colours, although we can only see 
this when water droplets are present to create a 
rainbow. So, what will happen if we re-combine 
the rainbow colours? Let’s try . . . 

Materials in the kit 
Solar panel & motor 
Propeller 

Materials supplied by you 
Blu Tack  
Paper with printed circle 
Scissors / Crayons 
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Instructions 

1. Draw a small circle 
(5 to 6 cm) on a 
piece of thick paper 
or board using a 
round object. Then 
divide the circle into 
6 segments.  

2. Colour the segments blue, green, yellow, 
orange, red and violet.  

3. Cut the wheel from the paper and stick it to 
the rounded nose of the propeller with Blu 
Tack. 

4. Push the propeller onto the motor shaft.  
Careful not to pull on the wires when handling 
the motor and solar panel.  

5. Hold the solar panel in the sun and observe 
the rotating colour wheel.  What do you 
observe?  

The Science  
This wheel is known as Newton’s Disc or the 
Reverse Rainbow Disc. The fast-spinning disc 
makes our eyes believe that we see all the colours 
at the same time, and we perceive this mix of 
colours, as white. The more rainbow colours we 
add to the wheel, the whiter the light will appear. 
Try it!  We have reversed the rainbow! 

 
Activity 5:  
Build a Solar Car 
Construct a mini solar car from the components in 
the kit and watch it zoom along under the power 
of the sun. 
 
Materials in the kit 
Solar panel & electric motor 
Components in solar car bag  
Screwdriver (magnetised) 

Materials supplied by you 
Small hammer 

Instructions 
Please follow the instructions closely! 

1. Identify and place the components on your 
desktop: 
brackets (4 small, 1 large), screws (12), 
wheels (4), axles (2), large gear wheel (1), 
small gear wheel (1), plastic chassis (1), solar 
panel with wires & electric motor (1), double 
sided tape (1), screwdriver (1) 

 
 

2. Screw the 4 small brackets to the chassis 
using the screws and screwdriver. Note that 
the longer upright of the brackets are seated 
on the edge of the chassis.  Tip: Hold the 
bracket in position, then add the screws.   

 
3. Place the large gear wheel on the table with 

the small rim on the gear wheel facing 
upwards. Ask an adult to lightly tap the axle 
into the gear wheel with a small hammer. 
Carefully push the gear deeper onto the axle, 
but not too deep, so you have space to fit the 
wheel. 
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4. Tap the axles into two wheels. 

 
 

5. Push the axle holding the gear wheel, through 
the two brackets closest to the two small 
rectangular openings in the chassis.  Use the 
bracket holes closest to the chassis.  
 

        
 

6. Push the second axle into the other bracket 
set, using, once again, the holes in the bracket 
closest to the chassis. 
 

7. Tap the other two wheels onto the axles. Push 
all wheels deeper onto the axles with your 
fingers.  Important! Check that all wheels run 
freely. If not, adjust the wheel spacing. 
 

8. Place the small gear wheel on the table and 
push the motor axle into the gear.  

 
 

9. Install the motor: The motor is mounted 
closest to the large gear wheel. Use the 
second row of holes from the side – see 
photo.  Screw the large motor bracket loosely 
to the chassis with four screws.  Do not 
tighten yet. Then push the motor in so the 
teeth on the small gear wheel interlock with 
the large gear wheel. Check that the small 
gears do not touch the car wheel. Now, 
tighten the bracket screws. 
 

  
 

10. Stick the panel to the chassis with the double-
sided tape.  Place your car in the sun and 
watch it go!   

The Science  
Gearing down: There are 8 teeth on the small 
gear wheel and 48 on the large gear wheel. This 
brings the ratio to 48/8 = 6.  So, the motor shaft 
rotates 6 times to cause 1 rotation of the car’s 
wheels. Why do we do this?  
 
Generating electrical energy:  
The solar panel is made of polycrystalline silicon.  
Silicon has the ability to produce electricity when 
it is exposed to light from the sun. You will notice 
that you need a certain level of light intensity for 
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the motor to get going. You can try a desk lamp 
but may find that the light is not intense enough.  

Go to the basketball court (when the sun is out) 
and start a solar car race.  

 

Challenges 

1. Run your car indoors or in the shade on a 
sunny day by using a mirror to keep it going.  
Then up-the-challenge by using two mirrors and 
two people to keep it moving. 

2. Place the solar panel at different angles to the 
sun to see if you can increase the car’s speed. 
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