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There are many excellent web sites devoted to science demonstrations that are suitable for 
the classroom.  The links listed below have been checkout and many of the ideas in this 
document have been adapted from these sources.  If you only have time to check out a 
couple websites, I recommend the first two on the list.   
 
Steve Spangler Science is a comprehensive site that explains how to set up, perform and 
explain the most current and popular demonstrations around.  This site includes experiments, 
colour photos and even videos of many of the demonstrations. 
 
The Exploratorium Science Museum in San Fransisco is renowned for it hands-on public 
engagement science displays.  Their website has a section devoted to the replication of these 
museum displays in a simple and economical manner for your classroom. 

 
• http://www.stevespanglerscience.com 

• http://www.exploratorium.edu/snacks 

• http://www.californiasciencecenter.org/FunLab/DoItYourself 

• http://scifiles.larc.nasa.gov 

• http://www.mcrel.org/whelmers 

• http://www.csulb.edu/~lhenriqu/300demo.htm 
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Preface 
 
Science demonstrations and equipment are big business.  Just open a science supplier’s 
catalogue and check out the prices.  There is no doubt that a great science demonstration or 
activity is worth its price tag, but often there is a low cost home-made version that does the 
trick for a fraction of the price. 
 
This workshop looks at some popular demonstrations that can be reproduced in your 
classroom with some readily available materials.  It is important for you to understand the 
demonstration, do the demonstration yourself, and in some cases, build the demonstration for 
your classroom. 
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Inuit Qaujimajatuqangit and Science 
 
Inuit Qaujimajatuqangit (IQ) Principles are common essential leanings or core values of Inuit 
culture.  The IQ Principles were developed by elders and adopted by the Nunavut 
Government as guiding principles.  Science lessons and activities should be structured to 
promote as many of the eight IQ principles as possible.  Some suggestions are given below: 
 
1. Innuqatigiitsiarniq- the concept respecting others, relationships and caring for people.  

Group work and having fun together should be part of your science class.  The SET 
Challenge, “What’s your Theory?” and other group problem solving activities are popular 
with students because they promote working and having fun together. 

2. Tunnganarniq- the concept of fostering good spirit by being open, welcoming and 
inclusive.  The creation of an inclusive and welcoming environment will encourage 
students to take risks.  Creating an accepting and inclusive climate will give students the 
confidence to risk being wrong and state what he or she thinks.  This confidence is 
absolutely necessary for students to formulate an hypothesis and reach a conclusion.     

3. Piliriqatigiingniq- the concept of developing a collaborative relationships and working 
together for a common purpose.  Group work and collaboration are an important part of 
any science program.  Lab work, theory construction, and Science Olympics all depend on 
collaboration. 

4. Avatimik kamattiarniq- the concept of environmental stewardship stresses the key 
relationship Inuit have with their environment and with the world in which they live.  The 
environment and our impact on it is a thread that weaves through our entire curriculum.  

5. Pilimmaksarniq- the concept of skills and knowledge acquisition and capacity building is 
central to the success of Inuit in a challenging environment. Learning by doing is a 
pedagogical technique that brings the traditional into the contemporary and is essential to 
the knowledge construction that occurs is a science class.  Careful observation is as key 
to science as it is to survival on the land. 

6. Qanuqtuurniq- the concept of being resourceful to seek solutions by maximizing utilization 
of limited resources and improvising when and where necessary.  Resourcefulness is 
probably one of the strongest IQ value embedded in a science program.  Necessity and 
curiousity are powerful engines of resourcefulness and creativity.  

7. Aajiqatigiingniq- the concept of consensus decision-making relies on strong 
communication skills and a strong belief in shared goals.  Group work and team problem 
solving challenges give students the opportunity practice consensus decision-making. 

8. Pijitsirarniq- the concept of serving and community as opposed to pure self-interest.  
Science classes should strive to help students see beyond themselves and begin to 
understand the complex, interdependent world we live in.  Role-playing activities like 
“Chocolate Chip Cookie Mining” allow students see many of  the issues that make up a 
human enterprise.  
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Sink or Swim 
 
Materials: 

• Aquarium,  
• Cans of diet pop 
• Can of regular pop 
• Water 

 
Procedure: 

1. Fill the aquarium 3/4 full of water.  
2. Take the regular can of pop and place it in the aquarium; observe what happens.  
3. Remove the regular can of pop. 
4. Now try the diet pop; observe what happens. 

 
How it Works: 
Regular pop and diet pop have basically the same recipe except for the sweetener used.  
Regular pop contains 10-12 teaspoons of sugar dissolved into each can.  (That is equivalent 
to the recommended total daily amount of sugar we should eat.).  Most diet pop uses 

aspartame  and  acesulfame  as its sweetners,  Aspartame is 180 times sweeter than sugar 

and acesulfame is 200 times sweeter.   As a result of their sweetness, only a small amount 

of aspartame and acesulfame are needed to sweeten a can of pop. 
Coke contains 36 grams of sugar to sweeten one can 

Diet Coke contains 0.16 grams  of aspartame and acesulfame to sweeten one can 
 
The sugar dissolved in regular pop makes it heavier than diet pop and therefore more dense 
than the diet pop.   Water has a density of 1 gram/cm3 a can of regular pop has  density 
greater than 1 gram/cm3 and therefore sinks  in the aquarium.  The can of diet  pop is less 
dense than the water and therefore will float. 
 
Teacher Note: 
Your student can easily calculate the densities of a can of diet pop and regular pop.  Simply 
have them determine both the mass and volume of a can of pop and compute the density 
from the equation: 
 

Density = mass/volume 
 
Note:  Do not use the volume listed on the can, this is the volume of the fluid in the can.  You 
must submerge the can of pop in container of water and measure the increase in the water’s 
volume.
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Model Lung 
Materials:  

• plastic pop bottle, 
• drinking straw 
• balloon 
• elastic band 
• plasticine 

 
Procedure:  

1. Cut the bottom off of a plastic 
pop bottle. 

2. Attach the balloon to the end of 
the straw using the elastic 
band.   

3. Put the balloon end of the straw 
into the bottle.  

4. Use the plasticine to attach the 
other end of the straw to the 
mouth of the bottle.  

5. Allow the straw to poke through 
the plasticine to allow air in and 
out of the balloon.  

6. Tie a knot in the end of a plastic 
bag and pull it tightly over the 
open end of the pop bottle. 

7. Secure the bag in bag with a 
rubber band 

8. When plastic bag is pulled and released the balloon mimics the inflated lung and 
deflated lung. 

 
How it Works:  

The diaphragm is a large band of muscle 
found below the rib cage. When a person 

inhales, the diaphragm muscles tighten and 
drop down allowing the rib cage to become 

larger and lowering the air pressure inside the 
lungs. Air easily enters the lungs as it moves 
from an area of higher pressure to an area of 
lower pressure. When a person exhales, the 

diaphragm relaxes and the rib cage gets 
smaller, compressing the lungs, increasing 

the air pressure and forcing the air out.  The 
model works by the same principles.  Pull on 
the bag, lowers the pressure surrounding the 

balloon and so air rushes in to inflate the 
balloon. Releasing the bag, decreases the 
volume and increases the pressure forcing 

the air out.
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Model Eye 

 
Materials:  

• small margarine or yogurt container with translucent lid 
• small magnifier lens (convex lens) 
• tape  

 
 
Procedure:  

1. Cut a 2 cm hole in the bottom of the margarine container.  
2. Inside the container, tape the magnifier lens over the hole.  Do not 

cover the lens with tape. 

3. Put the lid on the container.  
4. Orient the container so that the lens is facing the window or other 

brightly lit object. An inverted image of the window will appear on 
the lid of the container. 

 
Explanation:  
The hole acts like the eye’s pupil, the magnifier like the lens, the 
container is like the eyeball and the lid like the retina. When light enters 
the model eye, it passes through the lens. The light is then refracted onto 
the retina as an inverted image. Students will be able to see the image much like it appears 
on the retina of the eye. The optic nerve would then carry this information off to the brain. 
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Hoop-la 
(Shootin' with Newton) 

 
Objective:  
To have a cork fall directly into a flask or graduated cylinder. 
 
Materials: 
• One large needle point hoop 
• One cork or rubber stopper (small enough to fit inside the flask) 
• One cylinder or flask 
• One sleight of hand 
 
Procedure:  
1. Place the hoop on top of the flask and balance the cork on top of the hoop as illustrated in 

the adjacent diagram.  Be sure the cork is directly above the opening to the flask. 
2.  Set up the demonstration by telling your class to watch closely because sometimes our 

eyes can trick us. 
3. When the class is watching closely, extend one finger and move it towards the hoop 

quickly, stopping just before you hit the outside.  Repeat this motion a number of times to 
establish the impression that you are going to hit the outside of the hoop. 

4. When you are ready to perform the feat, in a quick fluid motion, strike the hoop on the 
inside and follow through so the hoop flies off the top of the cylinder.  The cork should 
drop directly down into the cylinder. 

 
Explanation: 
Striking the hoop on the inside allows you to pull the hoop away 
from the cork and cylinder.  Friction is minimal, so the cork obeys 
the law of gravity and falls straight down into the cylinder.  
Striking the inside of the hoop also deforms the hoop slightly 
down as your finger pulls the hoop to the side.  This also helps 
reduce the friction and increase your success.  This is a great example of Newton's 1st Law of 
Motion or Inertia.  The system remains at rest until a force is applied to remove the hoop.  The 
force of gravity then pulls the cork down into the flask. 

 
If your students did not watch closely they will think that you hit 
the hoop on the outside.  When asked to duplicate your feat, 
they can't because hitting the outside causes the hoop to 
deform slightly up, pushing the cork and increasing the friction.  
Instead of falling straight down, the cork arcs through the air in 
the same direction as the hoop. 

 
Teacher Note: 
For this demonstration practice makes perfect.  Keep repeating this demonstration through 
out the year until a sharp-eyed student sees what you are actually doing.  Then let the student 
demonstrate.  You may also make the same apparatus from a bottle, paper loop, and a small 
piece of chalk. 
 
 



Science On a Shoe String 

 8

Water Wheelie 
 
Introduction:  
Defy the law of gravity without fear of reprisal.  This trick takes a little practice to master but 
impresses even the most jaded student.  May the force (centripetal) be with you! 
 
Materials: • 30 x 30 cm piece of plywood  (or sturdy cardboard )  
  • Two 1 m lengths of strong  cord  
  • unbreakable glass 
  • water 
Procedure: 

1.  Construct your platform:  
 a)  Drill a hole at each corner of the board       
 b)  Attach rope to create a swing as shown in the diagram. 
2.  Place swing on the floor and place the glass, filled 1/2 with water in the middle of the 

wood. 
3. Carefully lift the swing holding it slightly away from the body. 
4. Slowly begin swinging the swing back and forth like a pendulum, increasing the height 

of each swing as you go. 
5. When your swing is almost to the point where the wood platform is perpendicular to the 

floor, it is time for “Around the World”  The goal is to swing the glass of water all the 
way around without any of the water spilling. 

6. Once you have succeeded in doing so, try to bring the swing back to rest  by slowing 
down the rotation. (Hint: it is easier to do so if you slow down as the rotation is on the 
downward motion) 

 
 
How it Works: 
Newton’s 1st Law of motion states that an 
object in motion wants to stay in motion. This is 
referred to as inertia. When an object is moved 
in a circular path, the object is being pulled 
inward. This is referred to as centripetal force.  
 
It is this demonstration, it is centripetal force 
that keeps the water in the glass as you rotate 
your platform. As you start swinging the glass, 
the water actually wants to keep going in a 
straight line (inertia). The glass, however is 
experiencing centripetal force and acts against 
the water, forcing it to rotate around the circle. 
water's inertia and forces it to keep rotating in a 
circle.  
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 Karate Kid 
 
Introduction:   
In this activity you will demonstrate incredible properties of air and air pressure.  
 
Materials: • Newspaper or flip chart paper   • Large flat desk 
  • Wooden ruler or wooden slat   • “Karate Chop Action” 
 
Procedure:  

1. Place the wooden stick on the edge of a desk so that it balances. 
2. Cover the wooden stick with a sheet of newspaper or flip chart paper. 
3. Raise your hand over the part of the stick that is hanging out of the paper in a Karate 

Chop motion.   Ask the class what they think will happen or how far they think the stick 
will fly. 

4. Karate chop the wood in an attempt to break it.  If the stars are aligned, the stick will 
break. 

5. Fold the newpaper in half, 3 or 4 times.  Now repeat the demonstration.  The mass of 
the paper is the same, but why won’t it break the stick this time?  

 
 
Explanation  
The wood should break in half 
while the newspaper stays in place.  
One would expect the wood and 
paper to go flying through the air, 
but this is not the case.  Have your 
students attempt an explanation 
before you spill the beans. 
   
It is the pressure of the air pushing 
downward (atmospheric pressure) 
on the newspaper that prevents the paper from rising and ultimately breaks the stick.  Sitting 
on top of the paper is a column of air 400 kilometres high.  This column exerts a force of 1 
kg/cm2 . A page from News North has an area of 2400 cm2 T, therefore the column of air 
pushing down on the news paper is equal to 2400 kg—that’s the mass of more than eight 
Hondas.  Our bodies are accustomed to this weight (pressure), but the air particles can be 
stubborn if we try to move them quickly.  It takes a great deal of force to move air quickly and 
a small wooden stick or ruler is not strong enough to provide this force.  The reverse of this is 
also true.  That is, moving air has a great deal of force.  A great mass of moving air (wind) has 
enough force to power large sailing ships, knock down houses or move tons of snow around 
the Kivalliq. 
 
Smoothing down the newspaper with your hands prior to hitting the stick is a crucially 
important step. You want to make certain that there is no air under the newspaper that might 
help it to lift up when you strike the stick.  When the newspaper is folded, its area is reduced 
and therefore does not have to move as much air.  
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Suction Cup II 
 
Materials:  

• Drinking glass (clear polystyrene glasses work well) 
• Index card 
• Basin or bucket (just in case!) 

 
Procedure: 

1. Fill a drinking glass with water right to the brim. 
2. Place an index card on top of the glass and press down slightly in the center.  This will 

displace a small amount of water. 
3. With your hand still on the card, flip the glass over so that the card is now holding the 

water in the glass. 
4. Slowly remove your hand—the card stays in place and the water stays in the glass! 

 
 
How it Works: 
Atmospheric air pressure pushes on objects with a force of approximately 1 kg/cm2 (at sea 
level). This is enough pressure to hold the cardboard in place and the water on top of it (so 
long as there is an adequate seal formed by the liquid between the lip of the glass and the 
cardboard, and the weight of the water above does not exceed the force exerted by the 
atmospheric pressure.  

The gravitational 
force pulls the 
water down on 

the card. 

The atmospheric 
pressure pushes 
up on the card. 
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Balancing Nails 
 

 
Materials:  

• 10 long nails with flat heads (all the same size) 
• Cork or wood base 

 
Procedure: 

1. Push a nail into a cork, or drive it into a piece of wood so that it stands 
upright. 

2. Lay one of the nails on a flat and steady 
surface and then lay seven on top of the 
nail as shown in the diagram 

3. Lay the ninth nail on top of the seven. 
4. Carefully hold the ends of the bottom nail 

(the first one you laid down) and lift slowly. 
5. As you lift, the seven nails you laid across 

the bottom nail should slide closer together 
until their heads should lock against the top 
(ninth) nail. 

6. You can now balance the nine nails on top 
of the upright nail. 

 
How it Works: 
The centre of gravity is the point at which an object balances (its balance point).  For example 
a metre stick has its center of mass at the 50 cm mark, right in the middle.  You can balance a 
metre stick on one finger at this point.  This is because the meter stick is uniform in its mass 
and so equal masses are on both sides of the 50 cm mark.  A hammer is a different story.  It 
is not uniform; the metal head has more mass than the wooden handle and so its center of 
mass is not in the middle but much closer to the metal head   
 
So the centre of gravity depends on how the weight of an object is 
distributed. Now an object is balancing if its centre of gravity is above 
its point, or points of support. When you stand, you’re balancing 
because your centre of gravity is above your feet. If an object’s 
centre of gravity is below the point of support, it is hanging. 
 
Now have another look at the arrangement of the ‘balanced’ nails. 
Can you see most of them are hanging well below the head of the 
tenth nail? The centre of gravity of this arrangement is well below the 
point of support. So you see, it’s isn’t really a balancing trick after all 
– the nails are hanging.  
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Impossible Coin Balance Trick 
 
Materials:  

• A quarter  
• A $10 bill or similar 

 
Procedure: 

1. Challenge your class to balance a quarter on the edge of a 
folded $10 bill. 

2. After they have grown tired of trying, ask if you can have a 
go. 

3. Fold your bill in half both ways and bring the two opposite 
ends together, to form a “V” shape. 

4. Place the coin on top of the vertex of the “V”, as shown 
below. 

5. Carefully take hold of the top corners of the two ends of the 
bill and slowly pull them apart to straighten out the bill. 

6. Miraculously, the coin will stay balanced on the edge of the 
folded bill. 

 
 
How it Works: 

1. The explanation for this trick is very similar to the 
explanation for the Meet Me in the Middle.  As you pull 
the corners apart, the coin finds its center of balance 
and will align itself accordingly. This is because the 
friction between the coin and the bill pulls and pushes 
the coin until it is in an equilibrium position. Once you 
get the bill straight, continue to gently pull the bill in opposite directions so the coin 
continues to balance.   This trick takes some practice, but can be mastered with some 
patience. 
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When the plasiticine 
is near the top, so is 
the centre of mass.  
The stick must fall a 
greater distance for 
the center of mass 
to move past the 
finger and fall.  This 
gives you more time 
to react and 
rebalance it.Finger

Centre of 
mass in 
different 
positions

smaller 
distance

greater 
distance

Which End is Up? 
(Is it a matter of fact or a fact of matter?) 

 
Objective: 
To discover the easiest way to balance a vertical stick 
 
Materials: 
• metre stick 
• lump of plasticine (size of your fist)  
 
Procedure:  
1. Place the ball of plasticine 15 cm from the end of the stick. 
2. Balance the stick on the tip of your finger, putting your finger 

under the end that's near the plasticine.  
3. Now turn the stick over and balance it with the plasticine at 

the top. 
4. Discuss why it is easier to balance the stick when the 

plasticine is at the top.    
  

How it Works: 
An object will balance when its center of 
mass (center of gravity, balance point) is 
supported.   Attaching a heavy lump of 
plasticine to a metre stick displaces the 
center of mass from the 50 cm mark to a 
point closer to the lump of plasticine.   
When the lump is on the bottom of the 
stick, the center of mass is close to your 
finger and when the lump is on top of the 
stick, the center of mass is farther from 

your finger.  Balancing requires you to keep the support (your finger) underneath the center of 
mass.   The stick is out of control and falls when its center of mass moves below your finger.  
When the center of mass is near the top of the stick, it must move a greater distance to fall 
past your finger than it does when the center of mass is near the bottom of the stick.  To fall 
this greater distance takes more time and therefore you have more time to react and move 
your finger to rebalance the stick.   
  
Teacher Note: Do not do the demonstration or give background in advance.  Give the 
materials to the group and challenge them to see who can balance the stick longest or have 
them stand two sticks on the floor to see which falls first. 
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Bubble Trouble 
 
Here is a challenge for all K-8 classes.  Using the instructions provided, produce 
bubbles big enough to enclose a student.  Regardless of the outcome, it should be 
good clean fun! 

 
Bubble Recipes 
“Dawn” is recommended by most books as the liquid detergent of choice.  However, clear 
Ivory or Joy are good substitutes--all three products are made by Proctor and Gamble and 
must share some essential ingredient that makes hardy bubbles.  If none of these fine 
products are available in your community, go with a good quality liquid detergent (i.e. 
expensive).  For those of you that want to save some money and be environmentally 
conscious, old slivers of hand soap may be recycled and turned into a bubble mixture.  
Instructions for making this mixture are also included. 
 
A Cheap Recycled Bubble Base 
Have each student bring to school the slivers and leftover ends from bars of soap.  Rinse 
them off and place them in a jar with just enough water to cover them.  As time goes on, the 
contents of the jar will turn into a jelly-like mass of soap that can be used in place of liquid 
detergent in the following recipes. 
 
Recipe 1--A Lasting Solution    
•  2.21 litres liquid dish detergent or bubble base 
•  22.57 litres of clean water 
•  120 mL of glycerin 
•  makes 25 litres 
 
Recipe 2--Superbubbles   
•  2 glasses liquid dish detergent or bubble base 
•  6 glasses of clean water 
•  1 to 4 glasses of glycerin (4 is best but since glycerin is expensive, you may want to use 

less) 
•  gently mix together 
•  makes 9-12 glasses 
 
 Recipe 3--Basic Bubbles   
•  1 cup liquid dish detergent or bubble base 
•  10 cups clean, cold water 
•  3-4 tablespoons glycerin 

•  add water, detergent and glycerin in a 
clean pail and gently stir  

•  makes 11 cups 
 
Glycerin or Sugar 
Soap and detergent reduce the attraction that water molecules have for each other.  This 
allows water surfaces to be more flexible and to form spherical films called bubbles.  Glycerin 
make the bubbles last longer.  Table sugar may be substituted for glycerin, (1 tablespoon 
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Coat Hangar

6-Pack 
Pop Can 
Holders 

Tin Cans

String 
and Straws

sugar = 1 tablespoon glycerin) in recipes 1 and 3.  In recipe #2, since such large amounts of 
glycerin are suggested, it would be wise to use less sugar so that it may dissolve.  
 
Humidity 
Bubbles love humidity but in most Nunavut classrooms humidity is a rare occurance.  This 
makes it a challenge to make bubbles larger than 1 or 2 feet.  Dry conditions cause the water 
in a soap bubble to evaporate quickly, bursting the bubble.  Humidity can be increased using 
a humidifier or by leaving several basins of water out over night to evaporate.  Another way to 
counter an arid classroom is to add more water to the bubble mixture.  Up to 50% more water 
may be needed, but this should be determined through a trial and error approach. 
 
Foam and Froth 
Whipping a bubble mixture into a thick froth does not help you achieve your goal of large 
bubbles.  Suds and foam decrease a soap bubble's life span,  so discourage students from 
splashing the bubble mixture.  It is generally a good idea to let your bubble mixture settle for 
an hour after mixing it up. 
 
Bubble Containers 
Buckets and basins make excellent containers for your bubble mixture.  If you want to engulf 
your students in a bubble, then a large tub or inflatable kiddie swimming pool will be needed. 
 
Bubble Makers 
There is a large variety of everyday household things that can make great bubbles.  Some 
examples are given below. 
 
To make giant bubbles, 
capable of engulfing a 
student, a hula hoop is 
needed. (It may have to be 
cut and resized to be 
useful.)  Wrapping the hoop in string or yarn allows it to soak up the bubble mixture and form 
longer lasting bubbles.   To build a bubble around a student, you must have the student stand 
in the bubble mixture, either clad in rubber boots or on top of a wooden box or plastic pop/milk 
crate.   A plastic swimming pool or large tub is recommended to hold the mixture.  Place the 
hoop over the student and into the mixture, then with a quick upward motion, lift the hoop 
above the student.    
 
Bubble Colors  
Similar to the way we perceive the colors in a rainbow or an oil slick, we see the colors in a 
bubble through the reflection and the refraction of light waves off the inner and outer surfaces 
of the bubble wall.  You cannot color a bubble since its wall is only millionths of a centimeter 
thick. A bubble is one of the thinnest things we can see with our eyes.  A bubble reflects color 
from its surroundings.  
 
Safety and Clean-Up 
To prevent slippery messes, place several layers of newspaper on the floor where the bubble 
investigations will take place.  If large bubbles are being attempted, clear desks out of the way 
so that there is room to maneuver.  Since soap stings the eyes, let students wear sun glasses 
or goggles; it will add to the fun. 
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Vortex Candle Snuffer 
 
Introduction:    
In this activity students will see how stable a vortex of air is and how easily it can be directed.  
It's also a pretty cool way to blow out your birthday candles!  
 
Materials: • hole saw or knife  • bungee cord  

• candle   • smoke generator (optional) 
• 10 - 25 L sturdy plastic container 
• weather balloon or shower curtain or extra heavy duty garbage bags 

 
Procedure:   
1. Cut a circle (approx 5- 25 cm diameter) in the center of the bottom of the container.   
2. Stretch the balloon rubber or plastic over the top of the container and secure it with the 

bungee cord.  The tighter you stretch it the better.  You should now have a drum with a 
hole in the bottom!  

3. Aim the hole at a burning candle and firmly strike on the rubber membrane.  A powerful 
vortex of air will shoot out of the hole, and if your aim is straight, snuff out the candle.   

4. If you have a smoke generator or if you can improvise one, fill the container with smoke 
before the demonstration.  Now the students will easily see the air vortexes as smoke 
rings.  

 
Explanation: 
This activity demonstrates the fact that air occupies space. As the rubber sheet is pushed into 
the interior of the bucket, the volume decreases and pressure increases. The increase in 
pressure forces some of the air out of the hole. The velocity at which the air leaves the bucket 
is inversely proportional to the diameter of the hole; the smaller the hole the greater the 
velocity of the air.  Normally air blown in a given direction meets with resistance from other air 
and is broken up.  It does not go very far unless it is accompanied by a great force.  For 
example try blowing out a candle from the distance of one metre. The Vortex Candle Snuffer 
sends air out in a stable configuration.  A spinning vortex allows the air to continue in a 
straight line and for a great distance.  The same spinning principle helps a rifle bullet and a 
well-thrown football to travel far and straight.  
 
Teacher Note:   
The vortex will easily travel the length of the classroom but practice is need at hitting the 
candle.  If smoke is not used, you can chart the direction of the vortex by lining your students 
up behind the candle and asking them who can feel the wind.  Readjust your aim accordingly 
and with a little patience and practice the candle will be snuffed. 
 
A smaller version of this apparatus may be made from a styrofoam cup, balloon and a rubber 
band and a gigantic version can be made from a Rubbermaid garbage can. 
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Cartesian Diver 
 
Introduction:  
This demonstration shows students how fish and submarines regulate their buoyancy. 
 
Materials:   

•  2 liter pop bottle with cap  
•  Small container such as a yogurt container  
•  Glass eye dropper  

Teacher Note: 
If you can't find an eye dropper, you can duplicate the same effect by bending half of a plastic 
drinking straw in half and securing it with a paper clip. Put a small amount of plastercine on 
the bottom end of the straw and, like the eye dropper, just get it to barely float on the surface 
of the water.  Fast food ketchup bags have an air bubble trapped inside and  by adding the 
right number of paper clip as ballast you can fashion a make shift diver for this demonstration.   
 

Procedure:  
1. Take the empty pop bottle 

and fill it completely with 
water.  

2. Fill the yogurt container 
with water and place the 
eye dropper in the water.  
The dropper should float. 

3. Adjust the mass of the eye 
dropper by drawing some 
water into it. You want to 
get the dropper to just 
barely float upright in the 
water.  

4. Once you have adjusted 
the eye dropper, place it in 
the pop bottle and screw 
on the cap tightly.  

5. Gently squeeze the bottle. 
As you squeeze, the 
dropper will dive (sink) to 
the bottom of the bottle. If 
you stop squeezing, the 
dropper floats back to the 
top.  

Explanation:  
As you squeeze the bottle the pressure inside 
increases and this causes the air inside the 
eyedropper to compress.  As the air 
compresses, water moves into the eyedropper 
to take its place.   This water increases the 
overall mass of the eyedropper, causing it to 
sink.  When you release your squeeze the air 
inside the eyedropper expands pushing out 
some water thereby reducing its mass and 
making it buoyant again.  Throughout this 
experiment the size or volume of the 
eyedropper has remained constant and only the 
mass has changed.  This means that the 
density of the eyedropper has increased and 
decreased as a result of squeezing and 
releasing.   The density of water is 1 g/mL. 
Objects with a greater density will sink and 
objects with a lesser density will float.  Objects 
with the same density are said to be neutral 
buoyant and can stay suspended at any depth.  
Submarines and fish are able to change their 
depths by this same method of compressing 
and expanding air.  Submarines use pumps and 
tanks accomplish the task, while fish use 
muscles and a large air bladder. 
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Crazy Putty 
 
Introduction: 
Crazy Putty demonstrates the principle of a chemical reaction - two substances combining to 
form something new, which has properties different than those of the ingredients.  
 
Materials:  
•  Elmer's White School Glue or carpenters glue 
•  Borax powder  
•  Water  
•  Food coloring  
•  Paper cups  
•  Popsicle stick  
•  Two litre pop bottle 
•  Small Ziploc bags 
 
 
Procedure: 
1. In a two litre pop bottle mix warm water and 4 tablespoons of Borax powder. Shake until 

the Borax is mostly dissolved.   
1. Add a big blob of glue to each student's cup. 
3. Add a drop or two of food coloring and have students mix with the popsicle stick. 
4. Now add half a cup of borax solution to each cup and mix well with stick. 
5. Continue mixing until rubbery blob has formed. 
1. Students should now use their hands to heat the mixture to complete the reaction. 
2. Have students rinse hands and Crazy Putty with water to remove excess Borax. 
 
 
Explanation: 
Crazy Putty is a special type of material called a polymer. Polymers are things made up of 
long twisted molecules. Because the molecules are long and twisty, they can get tangled 
together (like long hair). This is why it will seem solid if we hit them or pull quickly. Yet if we try 
to move the material slowly the molecules have time to slide over each other and behave 
more like a thick liquid. 
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Water Rocket 
 
Introduction:  
This demonstration provides an excellent 
introduction to pressure, forces and Newton’s 
laws of motion.  It also demonstrates the 
compressive properties of air molecules 
 
Materials:  
• 1 L  pop bottle 
• Cork or rubber stopper 
• 50 mL of water 
• Air compressor or hand bicycle pump 
• Needle for air compressor or pump. 
• Ring stand 
 
Procedure: 
1. Connect the needle to the air compressor or hand pump. 
2. Carefully push the needle through the cork/ rubber stopper. 
3. Place the empty bottle neck down through the ring, angle it at 45 degrees. 
4. Push the cork stopper into the bottle opening. 
5. Turn on air compressor or begin to pump the hand pump. 
6. Measure how far the bottle travels. 
7. Retrieve the bottle and place the water into the bottle. 
8. Carefully plug the bottle with the cork - compressor apparatus. 
9. Again, place the bottle neck down into the ring at 45 degrees. 
10. Turn on the air compressor or begin to pump the hand pump. 
11. Measure how far the bottle travels. 
 
How It Works: 
Pumping air into the bottle increases the number of air particles (molecules and atoms) 
bouncing around and exerting pressure on the sides of the bottle.  The air particles are forced 
to move closer together and become compressed.  Eventually the pressure builds up to the 
point that it is strong enough to blow the cork off the end of the bottle.   
 

 
     air molecule (before pumping)   compressed air molecules:  
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Once the cork blows off the compressed air escapes, pushing the water out with it.  This 
exhaust of air and water is what propels the rocket forward.  Newton’s 3rd Law of  Motion 
states that for every action there is an equal and opposite reaction.   In this case, the action is 
the air and water rushing out the back of the rocket, the reaction is the rocket moving forward.   
 
Water does not compress very easily and therefore does not increase the pressure that builds 
up in the rocket however, water does add considerably to the rocket’s power.  According to 
Newton’s 2nd law of motion, force is a product of mass and acceleration. The water adds 
mass to the exhaust, which accelerates out the back of the rocket.  This added mass 
increases the force pushing out of the rocket and the force propelling the rocket forward.   
Repeating the demonstration without water will produce a less powerful rocket. 
 
Teacher Note:  
Care must be taken not to hit a student, window or glassware with the rocket.  The 
demonstration may be done in a classroom if care is taken, but is better suited to a 
gymnasium or out of doors. 
 
 

Squeeze Bottle Rocket 
It's easy to get a little action-reaction going on and turn a plastic juice bottle into a rocket 
launcher. 
 
Materials:  

• Drinking straws—regular and milk shake (one straw must fit easily inside the other) 
• Plasticine 
• Plastic bottle (juice, water, pop, even ketchup or soap bottles will work) 

 
Procedure: 

1. Clean and dry a plastic bottle.  
2. Place the smaller straw into the opening of the bottle and seal it up snuggly with 

plasicine. 
3. Plug one end of the bigger straw with a piece of plasticine.  
4. Place the larger straw over the smaller straw.  
5. Ready, aim, squeeze! The larger straw launches off the smaller straw  

 
How it work 
This activity demonstrates Newton's Third Law of Motion.  According to Newton, for every 
action there is an equal and opposite reaction.  As you squeeze the bottle, air is forced out 
through the straw and pushes against the clay plug in the larger straw. The resulting force 
causes the straw to "launch" through the air.  The plasticine plug gives the straw some 
stability and it soars like a dart. 
 
Teacher Note: 
Squeeze rockets launch with surprising force. Never let your students point their rockets at 
anyone.  Be to cover the plugged end of the straw with enough plasticine to cover the sharp 
edges of the straw.  Be creative!  Once you've mastered the simple straw rocket, challenge 
your students to improve the design.  What effect does the addition of fins have on the 
rocket’s flight?   This activity makes a great science Olympic event. 
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Alka-Seltzer®  Rocket 
 

Your students will have a gas with this activity.  It can be adapted to be an 
experiment a wonderful Science Olympic Challenge. 
 
Materials: 

• Film canister with snap-on lid (Fuji film canister - the 
kind where the lid fits inside the canister works best!) 

• Alka-Seltzer®  tablets 
• Safety glasses 
• Wash basin 
• Paper towel for clean-up  

 
Procedure: 

1. Place empty wash basin the floor away from any lights.  If conditions are just right 
these rockets can launch up to 5 metres in the air, so practice in the gym first to gauge 
the height. 

2. Divide the Alka-Seltzer® tablet into four equal pieces. 
3. Fill the film canister 1/2 full with water. If you vary the temperature of the water, your 

rocket will shoot to different heights. The warmer the water, the faster the reaction.  
Varying the amount of water and Alka-Seltzer® will also affect the reaction.  

4. Drop 1/4 tablet of Alka-Seltzer® into canister and quickly snap on the lid. 
5. Turn the canister over and place it upside down in the basin and stand back.  The 

carbon dioxide produced will launch the canister into the air.  
6. Mop up any spray that escapes the basin. 
7. Rockets can be modified by adding tail fins and a nose cone from an paper or an index 

card, but keep the overall mass a small as possible.  Also a launch tube can be 
fashioned from a toilet paper tube or plastic pipe. 

 
How it Work: 
Carbon dioxide gas is produced by the chemical reaction between the ingredients in the Alka-
Seltzer® tablet in water.  The gas builds up enough pressure to pop the lid off of the canister 
and launch the rocket.  The rocket is propelled according to the principle stated in Newton's 
third law of motion: "For every action there is an opposite and equal reaction."  In our rocket, 
gas pressure builds inside the film canister and the gas applies a force to both the canister 
and the lid.   Eventually, enough pressure builds to blow apart the canister and lid.  The action 
is the lid, gas and water pushing down, and the reaction is the rocket canister pushing up. 
 
A more detailed explanation of the chemistry and physic involved is given below: 
The active ingredients in Alka-Seltzer®  are Sodium Bicarbonate and Citric Acid (a base and 
an acid).  When these two chemicals are mixed in a water solution, Carbon Dioxide gas and 
Sodium Citrate salt are created in an exothermic (generates heat) reaction   
 

H3C6H5O7(aq) + 3 NaHCO3(aq)    3 CO2 (g) + 3 H2O(l) + NaC6H5O7 (aq) 
 
The heat released in the reaction increases the pressure of the CO2 gas that is liberated. The 
pressure required to pop the lid off the canister is the limiting factor that determines the height 
that can be reached.  This is because, regardless of water temperature, amount of water or 
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amount of CO2 gas, the "lid popping pressure" determines the maximum CO2 gas pressure 
that can build up in the canister. Increasing heat should increase the rate of reaction and 
result in higher launches.  However, hot water will soften the plastic canister and reduce the 
pressure needed to pop off the lid.  So although you can speed up the rate at which CO2 gas 
is generated by using hot water, the altitude may decrease, because the maximum pressure 
attainable within the canister decreases. 
 
Teacher Note: 
You may need to experiment with several different film canisters before you are successful at 
building a rocket that launches with a blast. If the lid fits too tightly or too loosely, it won't work.  
If you have difficulty finding the correct type of film canister, try using a regular film canister 
and fitting it with a rubber stopper.  Care must be taken to avoid injury from launched 
rockets—safety glasses are a must. 
 
If you decide to have your students decorate and modify their rockets, check out the following 
web site for rocket templates and patterns. 
 

http://www.sci-experiments.com/seltzer_rocket/seltzer.html 
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Water Attraction 
The following demonstrations deal with water and the concepts of cohesion, adhesion and 
surface tension. 
 

Water Screen 
 
Materials: 

• Bug screen or plastic mesh bag (garlic bags work well—small mesh is required)  
• Wide mouth bottle  
• Rubber band  
• Index card  
• Pitcher of water  
• Bucket  or basin 

 
Procedure: 

1. Cut a piece of mesh to drape over the mouth of the cup or bottle. 
2. Stretch the mesh over the cup and use a rubber band to secure it in place. 
3. Over top of a basin or bucket, fill the cup with water by pouring the water through the 

mesh. This will prove to your students that the water easily flows through the mesh. Fill 
the cup almost to the very top. 

4. Cover the top of the bottle with an index card and hold the card in place as you turn the 
bottle upside down.  

5. Slowly remove the card from the opening and the water mysteriously stays in the cup.  
6. Tip the cup slightly to the left or right and the water will fall. Shake the cup and the 

water will fall. Touch the mesh and the water will fall. 
7. While the cup is turned upside down and the water is defying gravity, gently feed a 

toothpick through one of the mesh holes without breaking the water seal and watch it 
float to the surface. This is a very delicate move and requires some practice to master. 

 
How it work: 
Cohesion, adhesion, and surface tension are concepts that help explain how molecules of a  
particular substance stick together.  Cohesion is the force of attraction between similar 
molecules, adhesion is the force of attraction between different molecules.  If you dip a piece 
of the mesh into a glass of water, you will notice that the water fills the screen holes.  A force 
of cohesion of water molecules causes this effect. Cohesion also pulls water molecules 
together to form round drops.  Observe a drop of water on a clean plate and you will notice 
that it is not flat but rather it is shaped like a small iglu.  Cohesion at the surface of a liquid is 
called surface tension.  Water has strong cohesive properties and therefore a high surface 
tension.  The water stays in the cup even though the card is removed because the molecules 
of water are joined together to form a thin membrane between each opening in the screen. 
Tipping the bottle or touching the screen will break the surface tension and allow the water to 
pass through.  Once it starts, the kinetic energy of the moving water cannot be stopped by the 
cohesive properties of water. 
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Piling Water 
Ask your class to estimate how many drops of water they can put on a penny before it spills 
off.  Record their estimates before beginning this demonstration and/or student investigation. 
 
Materials: 

• Pennies (clean and dry) 
• Eye dropper 
• Paper towel 

 
Instructions: 

1. Place a penny of a flat surface. 
2. Fill an eye dropper with clean water. 
3. Add drops onto a penny, one at a time, and keep count as you go. 
4. Stop from time to time and bring your eye down to the level of the penny.  You will see 

the water form an iglu-shaped bump. 
5. Keep adding water until it spills off of the penny.  How many drop fit on the penny?  

Was it more than your estimate. 
6. Let your students try the same activity. 
7. Now add some liquid soap to the watr and repeat the activity.  How many soapy drops 

stayed on the penny? 
 
How it Works: 
Water molecules exhibit strong cohesive forces, that is they attract one another and pull 
together.  As the drops are placed on the penny they hold together and even start to pile up 
and form a dome or iglu-shape.  The water looks as if there is a membrane holding it 
together.  This is the tension of cohesive forces at the surface of the water drop.  We call it 
surface tension.  Water has a strong surface tension and this allows some insects to actually 
walk on water. 
 
Adding soap to the water destroys the cohesive forces and reduces the surface tension.  The 
soapy water cannot be piled like the pure water and so it spills off the penny. 
 

Crazy Cork  
 

Materials: 
• 2 glasses 
• Water 
• 2 pieces of corks 
• Paper towel 

 
Procedure: 

1. Fill the glass half way with water and float the cork on the water surface. 
2. Where does the cork float?  Try to push the cork to the center; it will not stay there! 
3. Now fill another glass right to the brim, set it on the table and use a spoon to add water 

until it will hold no more. 
4. Carefully add the cork to the glass. If water spills out add some more with a spoon  
5. Observe where the cork floats now.  
6. Try to push the cork towards the edge: it will not stay there!  
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How it Works: 

 
Corks float and therefore move to the top of the water.  However, in both cases 
the surface of the water is not flat.  In the half filled glass the water is slightly 
higher where it touches the glass than it is in the center of the glass.  This is 
called a meniscus and is the result of adhesion between the water and the 
glass.  Water is attracted to the glass and is pulled up against the force of 
gravity.  The cork floats to the top of the water that is at the edge of the glass. 

 
When the glass is as full of water as it can be, the water level is higher in the 
middle than it is at the edges.  This is a result of the cohesive forces between 
water molecules and is called surface tension.  The surface tension of water is 
strong enough to hold the water together even when it is higher the sides of the 
glass.  The cork floats to the top of the water, which at the center of the glass. 
If soap is added to this glass, the surface tension will be reduced, water will spill 
over the sides and the cork will float over to the side which is now the highest 
point 
 
Teacher Note: 
This meniscus effect is easier to observe in narrow glass tubes.  If food colouring is added to 
the water it becomes even more pronounced. 
 
 

Bend it Like Water? 
This demonstration shows both the electrical properties of water and it strong cohesive 
forces. 
 
Materials: 

• Balloon 
• Fur or the hair on your head 
• Water tap 

 
Procedure: 

1. Turn on a water tap and adjust the flow until you have a slowest, steady stream 
possible.   

2. Rub an inflated balloon on your head and bring it close the stream of water. 
3. The stream will bend and be drawn towards the balloon. 

 
How it Works: 
Water is a polar molecule, which means that one side is slightly negative and the other side is 
slightly positive.  Rubbing the balloon on your head creates a negative charge on the balloon.  
The positive side of the water molecules are attract to the negative balloon and so the stream 
of water moves towards the balloon.  The surface tension of water holds the stream together 
as it bends and moves towards the balloon. 
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Mentos - Diet Coke Geyser 
 
Introduction: 
This activity is best done outside.  The simple experiment that became an Internet sensation. 
Mentos + Pop = Fun.   Words cannot begin to describe the awesome eruption that is created 
from adding Mentos candies to a 2-liter bottle of diet pop. The eruption is enormous... and so 
is the learning if you consider the chemistry. 
 
Materials: 

• A roll or box of Mentos (candy mints)  
• 2-liter bottle of diet pop. (Either diet or regular pop will work for this experiment, but diet 

pop is less sticky when you're cleaning it up!) 
• An umbrella and/or rain slicker (optional) 

 
Instructions: 

1. Carefully open the bottle of pop and position it on the ground so that it will not tip over. 
2. Unwrap the whole roll of Mentos. The goal is to drop all of the Mentos into the bottle of 

pop at the same time (which is trickier than it looks). One method for doing this is to roll 
a piece of paper into a tube just big enough to hold the loose Mentos. You'll want to be 
able to position the tube directly over the mouth of the bottle so that all of the candies 
drop into the bottle at the same time. 

3. Don't drop them into the bottle just yet!  Warn the spectators to stand back.  
4. Now, drop all of the Mentos into the bottle at the same time and get out of the way fast!  

The eruption is fast and furious with a fountain that can reach 18 feet high. 

 
How it Works? 
There is considerable debate over how and why this works, here is Steve Spangler’s  
explanation. 
 
As you probably know, pop is basically sugar (or diet sweetener), flavoring, water and 
preservatives. The thing that makes pop bubbly is invisible carbon dioxide gas, which is 
pumped into bottles at the bottling factory using tons of pressure. Until you open the bottle 
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and pour a glass of pop, the gas mostly stays suspended in the liquid and cannot expand to 
form more bubbles, which gases naturally do.  
 
But there's more... If you shake the bottle and then open it, the gas is released from the 
protective hold of the water molecules and escapes with a whoosh, taking some of the pop 
along with it. What other ways can you cause the gas to escape? Just drop something into a 
glass of pop and notice how bubbles immediately form on the surface of the object.  
 
For example, adding salt to pop causes it to foam up because thousands of little bubbles form 
on the surface of each grain of salt. Many scientists, including Lee Marek, claim that the 
Mentos phenomenon is a physical reaction, not a chemical one.  
 
Water molecules strongly attract each other, linking together to form a tight mesh around 
each bubble of carbon dioxide gas in the pop. In order to form a new bubble, or even to 
expand a bubble that has already formed, water molecules must push away from each other. 
It takes extra energy to break this "surface tension."  In other words, water "resists" the 
expansion of bubbles in the pop.  
 
When you drop the Mentos into the pop, the gelatin and gum arabic from the dissolving candy 
break the surface tension. This disrupts the water mesh, so that it takes less work to expand 
and form new bubbles. Each Mentos candy has thousands of tiny pits all over the surface. 
These tiny pits are called nucleation sites - perfect places for carbon dioxide bubbles to form. 
As soon as the Mentos hit the pop, bubbles form all over the surface of the candy.  
 
Couple this with the fact that the Mentos candies are heavy and sink to the bottom of the 
bottle and you've got a double-whammy. When all this gas is released, it literally pushes all of 
the liquid up and out of the bottle in an incredible pop blast. You can see a similar effect when 
cooking potatoes or pasta are lowered into a pot of boiling water. The water will sometimes 
boil over because organic materials that leach out of the cooking potatoes or pasta disrupt the 
tight mesh of water molecules at the surface of the water, making it easier for bubbles and 
foam to form.  
 
When a scoop of ice cream is added to root beer, the float foams over for essentially the 
same reason. The surface tension of the root beer is lowered by gums and proteins from the 
melting ice cream, and the CO2 bubbles expand and release easily, creating a beautiful foam 
on top Next question... Why should you use diet Coke or diet Pepsi? The simple answer is 
that diet pop just works better than regular pop.  Some people speculate that it has something 
to do with the artificial sweetner, but the verdict is still out.   More importantly, diet pop does 
not leave a sticky mess to have to clean up. Hey, that's important. 
 

 
http://www.stevespanglerscience.com 
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    Pop Can Bomb Defuser 
 
This demonstration explains why shaking a pop can before 
opening it causes an explosion of fizz and it also shows you how 
to “defuse” a potentially explosive can of pop. 
 
 
Have you ever wondered why shaking a pop results in a great 
explosion when it’s opened? What causes a 2-liter bottle of pop 
to go flat? Is there anything that can be done to keep fizz in a 
bottle of pop? Get ready to uncover some amazing pop secrets 
that will change your pop drinking habits. 
 
Since the fizz in the pop is actually dissolved carbon dioxide gas, 
the goal is to keep as much of the gas in the bottle as possible. 
pop fizzes when dissolved carbon dioxide gas is released in the 
form of bubbles. At the bottling plant, carbon dioxide molecules 
are forced into the pop in an amount that is greater than would 
ordinarily dissolve under atmospheric conditions. As soon as you 

open the bottle, most of the excess gas escapes into the room – that’s a given! So, it’s your 
job to find a way to keep the remaining gas in the liquid. 
 
Materials: 

• Cans of unopened pop. It’s best to practice with clear pops! Try club soda.   
WARNING: Diet pop does not work. 

 
Procedure: 

1. Vigorously shake a sealed can of pop. 
2. Challenge a student to immediately open the can without making a mess!  
3. When you students decline your offer, you open the can without spilling a drop.  
4. The secret is to tap the can twice on the table or use your finger to snap the side of the 

can. This action dislodges the bubbles attached to the side of the can and allows them 
to float back up to the top of the can and join the headspace of gas.  

5. When the can is opened, the gas simply escapes.  
 

How it works: 
Shaking the unopened can of pop causes bubbles of carbon dioxide to line the inside walls of 
the can. When you open the can, the pressure in the can goes down and the volume of each 
bubble goes up (Boyle’s Law). The quickly expanding bubbles force the liquid that surrounds 
them to spay out of the can. 
 
Tapping the side of the can (or tapping the can sharply on the table) knocks bubbles off the 
bottom and sides of the can, at which point they rise to the top.  
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Static Demos 
Introduction 

Everyone in the North is familiar with static electricity and the shocking experience of sparks 

and “touque” hair.  The climatic conditions of the winter months make static electricity 

demonstrations an easy feat.  The follow demos are simple to set up and do and are a great 

deal of fun for students and teachers alike.   

These demos can be used from elementary school into high school and offer demonstrative 

evidence for the electrical nature of matter and the laws of electro-statics. 

Laws of Electro-Statics 

1. Like charges repel each other (negatives repels negatives and positives repels 

positives). 

2. Unlike charges attract each other (negatives attract positives and positives attract 

negatives).  Opposites attract!  

 
 

Static Wand and Ring 
This demonstration looks more like a magic wand, but its static electricity and its most 
impressive for all ages. 
 
Materials 

• A piece of fur or wool  

• Packaging wrap (very thin sheet of Styrofoam) 

• A piece of PVC pipe (3/4 inch diameter, 3 feet long) 

• A pencil or popsickle stick 

• Duct Tape 

• A Balloon 

 

Assembly 

Static Wand 

1. Cut a 1 metre section of  inch PVC pipe. 

2. Using duct tape, affix a pencil to one end of the pipe so that it extends beyond the end 

of the pipe for at least half the length of the pencil.  If you want a more professional 

looking wand, fit a single-hole stopper into the pipe to hold your pencil (see diagram 

below). 

 

 

 

 

Plastic (PVC) Pipe 
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Static Ring 

1. Cut the thin Styrofoam wrap into strips that are 3 cm wide by 40 cm long.  

2. Use cellotape or a stapler to join the two ends and make a ring. 

 

 

 

 

 

 

 

Charging-Up and Presentation 

1. Rub the fur along both sides of the Styrofoam ring to build up a static charge and place 
the "charged" ring on the floor.  

2. Rub the fur up and down along the PVC pipe to build up a similar static charge on the 

static wand. 

3. Holding the wand in your hand, use the pencil end to flick the ring into the air.  

4. Quickly position the wand underneath the ring to keep it suspended in the air.  This 

step requires some practice, but don't give up.  Stay clear of the walls and ceiling as 

the ring will be attracted.  Also keep students well back so that they don’t get 

accidentally jabbed with the pencil. 

5. The repulsion of the like charges (both are negative) will keep the static ring hovering 

above the static wand. You can even walk around the room and maneuver the ring to 

float above your static wand.  With some practice, you can get the ring to land on a 

person’s head. 

6. Once you have mastered the hovering ring, try a balloon. Rub the bottom half of the 

balloon with fur and toss it in the air.  With practice your static wand can defeat gravity! 

 

How it Works 

All materials are made of atoms that are surrounded by orbiting electrons (negatively charged 

particles).  Different objects hold onto their electrons with stronger or weaker forces.  For 

example hair and fur give up their electrons more easily than rubber or plastic. Rubbing fur 

against a balloon, static band, or plastic pipe transfers a negative charge (electrons) from the 

fur to the objects.  

 

The static wand (plastic pipe) becomes negatively charged by the fur as does the static ring 

(Styrofoam band).  The ring floats above the wand because they are both negatively charged 

and like charges repel one another.  The repulsions of the like charges propel the band 

through the air. 

 

Styrofoam Wrap 
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Kiss a Pig! 
This demonstration is most exciting for elementary classes, but it can also raise a smile from 

even a jaded Jr High classroom. 
 
Materials 

• Balloons 

• String or yarn 

• Permanent marker 

• A piece of fur or wool  

 

Assembly 

1. Inflate a balloon and suspend it from the ceiling with a piece of string. 

2. Using a permanent marker, draw a large picture of a pig on the balloon. 

3. Inflate another balloon and draw a picture of a wolf. 

 

Presentation  

1. Ask your class if they have ever kissed a pig.  Expect the answer to 

be no!  Tell them that some of them will get a chance today.  

2. Tell your class that pigs spend most of their days rooting around 

with their noses in the ground and so you should never kiss a pig, 

without cleaning its nose first. 

3. Using a piece of fur or wool, rub the nose of the pig that is drawn on 

the suspended balloon and stand back. 

4. Slowly move towards the balloon. 

5. As you get closer, the pig will turn and face you—don’t get too 

close.  Slowly move around and the pig will turn and follow you.  

Lean your head in and the pig will move towards you and plant a shocking kiss on your 

nose.  Ask for volunteers and repeat the demonstration. (Note the nose must be 

rubbed again.) 

6. Bring out your wolf balloon and clean its nose and see if the pig will kiss it.  This time 

the pig turns away and flees.  The wolf cannot even get a look at the pig, let alone a 

kiss. 

 
How it Works 

When you rub a balloon with fur or hair, the balloon picks up electrons, leaving it negatively 

charged at the location where you rubbed (the pig’s nose).   Your face is neutral, but the 

negative charge on the balloon repels the electrons on your face moving them towards the 

back of your head.  Your face now has a positive charge and this leads to an overall 

attraction. Your face is said to have an induced charge and attracts the balloon and pig to 

give you a kiss!. This explanation also explains why a charged balloon sticks to a wall and 

attracts other uncharged objects like ping pong balls and paper confetti.  See Follow-up 

Activities on accompanying pages. 
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You Light Up My Life!? 
 
This shocking display of science uses static electricity to power a fluorescent light. 
 
Materials 

• Fluorescent tube 
• Balloon 
• A piece of fur or wool  

 
Instructions 

1. Darken your classroom and, holding a fluorescent tube in one hand, rub a balloon on 
your hair to build up a static charge. 

2. Bring the balloon near the tube, but don’t touch it.  Watch the fluorescent tube flicker 
and glow. (Note: the room must be dark and smaller tubes and bigger balloons work 
best.) 

3. Move the balloon up and down the tube without touching it.  The flickers should move 
with the balloon. 

4. Touch the balloon to the glass and see if you can get a spark to jump. 
5. Repeat steps 1-4 using fur or wool to create the charge on the balloon.  Does it work 

better?  If steps 1-5 do not produce any observable results try step six. 
6. Ask a volunteer to hold the fluorescent tube, making sure one hand is touching the 

metal end.  Using fur or wool, charge up a balloon and bring it close to the other end of 
the tube.  Now touch the metal end of the tube with the charge balloon.  A snapping 
sound should result and the tube should glow momentarily. 

 
How it work 
Electrons are relatively free to jump from one atom to the next, and they're attracted to some 
materials more than others. Rubber in balloons attract and hold electrons better than hair 
(wool and fur are hair!).  When you rub a balloon on your hair, electrons jump from your hair 
onto to the balloon and stay there making the balloon negatively charged (your hair becomes 
positively charged because it lost electrons).  Fluorescent tubes glow and give off light when 
electricity passes through them.  The static electricity contained on the balloon causes the 
fluorescent tube to glow.   
 
This above explanations if fine for elementary and Jr High School, however if more detail is 
required, the following explanation may suffice.  The inside of a fluorescent tube is coated 
with a white material containing phosphors. Phosphors are a chemical compounds that emit 
visible light when they are exposed to ultraviolet light.  In normal operation, the fluorescent 
tube is connected to a source of electrical current. The current supplies electrons that slam 
around inside the tube. Inside the tube there is also mercury vapor. When electrons collide 
with the mercury vapor, they cause the vapor to emit ultraviolet light, which hits the phosphors 
and the tube lights up. Bringing a negatively charged balloon near a fluorescent tube stirs up 
the electrons in the mercury vapor. This produces an electrical current, which excites the 
mercury atoms. The excited mercury atoms emit ultraviolet light and cause the phosphors to 
glow. When a spark jumps, you get a big release of energy and a correspondingly brighter 
glow. 
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More Static Demonstrations 
 

1. Ping Pong Puller:  Charge a balloon and bring it close to a ping-pong ball. The ball 
will begin to move very slowly toward the balloon. Move the balloon around and the 
ball will follow. 

2. Ping Pong Pusher:  Charge both a  balloon and a pin pong ball.  You can now push 
the ping-pong ball around using force of electrostatic repulsion.  

 
3. Bubble Catcher: Charge a balloon and then blow soap bubbles. Bring the balloon 

close to the bubbles and they rise rapidly toward the balloon. Now you can tease the 
bubble around the room with the balloon. 

4. Hair Raising Experience: When you rub a balloon on someone's hair the balloon 
picks up electrons, leaving it negatively charged and the hair positively charged. 
Because opposite charges attract, bringing the balloon near the hair causes the hair to 
stand up. 

5. Jumping Paper:  When you bring a charged balloon near a pile of paper confetti, the 
paper isn't charged so you might expect nothing to happen. But the paper is attracted 
to the balloon. Why? The negative charge on the balloon repels the electrons in the 
paper, making them on average farther from the balloon's charge than are the positive 
charges in the paper. Because electrical forces decrease in strength with distance, the 
attraction between the negatives and positives is stronger than the repulsion between 
the negatives and negatives. This leads to an overall attraction. The paper is said to 
have an induced charge. This explanation applies to a charged balloon sticking to a 
wall and a charged balloon attracting other uncharged objects. 

6. Static Poppers: Rinse out a 1-liter soda bottle and let it completely air dry. Fill the 
bottle with 1/4 cup of Styrofoam beads  (carefully crumble a piece of Styrofoam) and 
seal the bottle with a cap. Rub the bottle with a piece of fur or wool.  Observe the 
effects of static electricity on the beads. Simply run your hand over the plastic bottle 
and build up a static charge. Watch the static beads inside jump from side to side to 
stay away from your finger.  Fill a balloon with small Styrofoam balls and then inflate 
the balloon. Tie off the balloon and rub it on your head. Observe the movement of 
static balls in the balloon as the static charge jumps from place to place. 
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Science and the Sound of Music 
 

Most children here in Nunavut love music. Attend any square 
dance and you will see an audience of little ones with bright 
eyes and big smiles.  This natural interest can be put to use in 
the classroom and result in interesting, fun and musical 
lessons on sound and its properties. 

Below are some simple musical instrument that your students 
can make and play with and in the process learn some basic 
principles of sound. 

Drinking Straw Pan Flute 

Materials (for each flute) 

• 2 drinking straws 

• 1 piece of cardboard or wood ( 15 x 5 cm). 

• some Plasticine, 

• some glue  

 

Instructions 

Cut up the straws in lengths varying from 2 cm to 8 cm. Be sure to cut them straight and 
clean; jagged or crooked edges will not work. Plug up one end of each of the pieces of straw. 
Arrange the pieces in ascending order of size and glue them to the cardboard so that the 
open ends all extend about 1 cm (see diagram below). Now your flute is ready to play. Place 
the open end of one of the straws on the edge of your bottom lip and blow. If a crisp, clear 
note does not result, adjust the position of the straw and try again.  

 

How it Works 

As the air strikes the edge of the straw it must decide whether to go into the straw or over it. If 
some air goes in, it travels to the plugged end and bounces back up. When it reaches the top 
it escapes, momentarily preventing more air from entering the straw. This in and out 

movement of the air causes vibrations which is, in fact, what our 
ears detect as sound. By moving the pan flute from side to side, 
while you blow, the pitch of the notes increase or decrease 
according to the straw's length. The longer the straw the longer 
the air takes to go in and out and hence the slower vibrations and 
the lower the frequency or deeper the pitch. The air travels in and 
out of the shorter straws faster producing faster vibrations and a 
higher pitch. 

To make a tuned flute 
or oboe use the 
following note lengths. 
 
 C.....31 cm 
 D.....27.6 cm 
 F.....23.2 cm 
 G.....20.7 cm 
 A.....18.4 cm 
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Drinking Straw Oboe 
 

Materials (for each oboe) 

1- drinking straw  

 

Instructions 

Crease one end of the straw flat with the edge of a knife or scissors and 
cut off the corners so that sides of the straw form two flaps. Place the 
straw in your mouth, without squeezing the flaps or touching them with 
your teeth or tongue. Now blow hard.  If nothing happens, the flaps are 
either too close together or too far apart. Adjust your lips accordingly and 
try again.  Eventually you will produce a sound like an oboe, which also 
contains two flaps that are made of wood and called reeds.  

 

How it Works 

The opening and closing of the reeds (flaps) cause the air to vibrate, which is the cause of the 
sound. By carefully cutting small holes 2 cm apart down the length of the straw you can give 
your oboe a variety of notes. Cover and open the holes while blowing to vary the pitch. The 
holes simply allow you to change the length of the straw by opening or closing them. This, in 
turn, changes the distance the air travels which determines the speed of the air vibrations and 
thus the frequency or pitch. 

 

Box Guitar 
 

Materials (for each guitar)  

1- small cardboard box  

5 - rubber bands (of various thicknesses) 

 

Instructions 

Stretch the rubber bands over a box so that they are parallel and span the open side. 
Pluck the bands and listen. Do they all sound the same?  

 

How it Works 

Plucking a rubber band causes it to vibrate which, in turn, causes the air to vibrate.  This 
vibrating air is detected by our ears as sound.  The vibrating rubber band also initiates the 
vibration of the box which increases the volume of vibrating air thereby amplifying the sound. 
Experimenting with the tension and thickness of the band will change the frequency of 
vibrations and therefore the pitch. 
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Glass Jar Xylophone 

 

Materials (for each xylophone)  

6- 8 glass jars or tumblers of uniform size/shape 

1- pencil with additional plastic eraser on end 

 

 Instructions 

Fill each jar to a different level with water.  
Carefully strike each jar with a pencil to 
produce different pitches. 

 

 

How it Works 

The glass jars act as tubes in much the same way as the straws in the pan flute did.  The 
water provides a bottom to the tube and can be adjusted to give tubes of different lengths.  
When the jar is stuck, the glass above the water vibrates freely, while the glass below the 
surface is hindered by the water.  The vibrating glass creates vibrating air which travels to our 
ears and is "heard".  The longer the glass tube the slower the vibrations and hence the lower 
or deeper the pitch is.  Adding water shortens the glass tube speeding up the vibrations and 
raising the pitch.  

 

Coffee Tin Maraca 

Materials (for each maraca)  

1- coffee, yeast or coco tin with lid  

- some died beans/popcorn/ rice, marbles, ect. 

 

 Instructions 

Simply place an interesting assortment of small  hard objects (rice, 
popcorn, ect.) into the tin, replace the lid and shake to your heart's content. 

 

How it Works 

As the objects inside the tin rattle arround, they cause the sides of the tin to vibrate which, 
consequently, causes the surrounding air to vibratewhich we hear as sound. 
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Ice Cream Pail Drum 

Materials (for each drum)  

1- ice cream pail or large coffee tin 

1- pencil with plastic eraser stuck on end 

  

Instructions 

The easiest way to make a drum is to turn the pail or tin 
up-side-down and hit it with your hands or a stick (a 
pencil with a plastic eraser stuck on end works well).  
Placing the drum between your knees produces a 
bongo, while a qilaut can be fashioned by cutting the 
top 8 cm portion off the ice cream pail and attaching a 
small handle to the remaining bottom portion.   

 

How it Works 

Striking the drum causes it to vibrate which creates air vibrations that we hear as sound.  

 
 
Teacher Note:  
Boomwhackers are tuned Percussion Tubes that are tuned by 
length to musical notes. The gradations in length of the tubes 
help students to understand that longer tubes make vibrations of 
longer wave lengths and slower frequencies. Boomwhackers are 
available from Spectrum or Boreal for under $30 per set. 
 
Homemade boomwackers can be made from PVC pipes or golf 
club tubes cut to the following lengths: 

C  11 7/8" 
A  14 1/4" 
G  16 1/2" or 16 1/8" 
E 19 1/2" 
D  21 7/8" 
C  24 5/8" or 24 3/4" 
F  18 1/4" 
B  12 3/4" 
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Cloud in a Bottle 
 

This is an easy and dynamic demonstration that allows you to create a cloud in your 
classroom.  The activity is well suited to the Grade 5 Science Weather Unit as well as Jr. and 
Sr. High School Science Classes. 
 
Materials: 

 Clear plastic 2-liter soda bottle (cleaned) 
 Black Construction paper  
 Hot Water 
 Matches  

 
Procedure: 

1. Pour 200 mls of very hot tap water into a 2-liter plastic bottle. 
 

2. Expand the bottle fully by placing your mouth over the opening and blowing hard. 
Immediately screw on the cap to seal the bottle. 

 
3. Vigorously shake the bottle for one minute to distribute water molecules into the air. 

 
4. Light a match, let it burn for a few seconds, and then drop it into the bottle. Quickly 

reseal the bottle. 
 

5. Hold the bottle in front of a sheet of black construction paper and tighly 

squeeze it four or five times (more squeezing may be necessary). Squeeze the 

bottle again, hold the squeeze for ten to fifteen seconds and then quickly 

release the squeeze. (Plastic pop bottles are very strong so don't be afraid to apply 

great pressure.)   Soon as you release the squeeze, you should see the formation 

of some fog in the bottle. Repeat this step until you are successful.  It is a little 

tricky, so don’t give up. 
 

6. (Optional): After your class has formed and reformed the cloud in the bottle many 
times you may release it back to nature. Once the cloud has formed in the bottle, 
quickly unscrew the cap and give the bottle a light squeeze. 

 
Explanation: 
Clouds are formed when water vapor cools to form small water droplets.  Water vapor 
condenses on dust particles in the air.  The hot water added to the bottle produced some 
vapour and the smoke from the match contain tiny particles of dust.  Squeezing the bottle 
increases the air pressure inside and releasing the bottle causes the pressure to decrease 
quickly.  A quick decrease in pressure lowers the temperature enough for condensation to 
occur and droplets to form on the smoke particles.  A faint cloud forms in the bottle before our 
very eyes.   
 
In the real world, warm moist air rises until it cools in the atmosphere, condenses into droplets 
and forms a cloud. 
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A Chilling Experience: 
Ice Cream and Changes in State 

 
Introduction 
What better way to teach some science than to combine it with 
something that we already enjoy... eating?  And when the menu is ice 
cream you can be sure that everyone will be interested.  This activity 
allows each student to make their own delicious ice cream at their desk and learn some basic 
science in the process.   
 
Materials (per student or pair of students) 
 • 1 large zip-lock bag   • 2-3 spoons of sugar (to taste)   

• 1/4 cup of salt   • 1 small or medium zip-lock bag    
• 1/2 cap of vanilla   • spoon 

 • 1 cup of milk   • 2 trays of ice or equivalent amount   
•  straw (optional) 

 
Instructions

 
1. Into a large 

zip-lock bag, 
place 2 trays 
of ice cubes, 
or equivalent 
in crushed 
ice, and add 
the salt. 

  
2. Measure out the milk, sugar 

and vanilla into 
a small zip-lock 
bag and  
remove the air 
by flattening the 
sides and 
sealing the bag. 

 
3. Squeeze bag 

gently in hands 
until sugar has 
dissolved into 
milk mixture. 

 

4. Place the 
small bag 
(milk 
mixture) 
into the 
large bag 
(salty 
ice), 
expel the air and seal. 

  
5. Distribute 

the ice 
mixture to 
surround 
the inner bag making sure 
that its  seal remains up-
right.  Using gloves or mitts 
gently squeeze the bags. 

 
6. Ice cream should be ready 

in about 10-15 minutes and 
may be eaten from the bag 
with a spoon. 

 
 
Suggestions 
Lake ice may be used but must be broken into small pieces.  It tends to be more 
jagged so care must be taken not to puncture a bag during the mixing process.  
Milk shake syrups, fruit or yogurt offer variety to the classic vanilla. 
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How it Works 
Water begins to freezes and become ice at 0oC.   This makes ice an excellent 
substance for cooling beverages.  However, when ice is placed into a drink, it 
does not freeze the drink, it merely cools it to a temperature slightly above 0oC.  
This means that ice alone is not cold enough to turn a milk mixture into ice 
cream.  Adding salt to ice lowers the melting point of ice (freezing point of water), 
in other words, it makes ice colder.  This salt and ice mixture happens to be cold 
enough to make ice cream.  Heat moves from high concentrations to low 
concentrations.  The heat from the milk mixture (and the students hands) moves 
to the ice mixture and melts it.  This loss of heat from the milk (and hands) results 
in a drop in temperature, that is, they get colder.  This continues until the water in 
the milk freezes and the ice cream becomes solid. 
 
Technically, ice cream is not a solid but a frozen foamy mixture of four distinct 
states:  solid fat globules, air bubbles, ice crystals and a solution of sugar, 
flavourings and milk particles.  Squeezing the bags is essential during the 
freezing process to attain this desired mixture.  Squeezing prevents the 
ingredients from separating, mixes in air and allows the water in the milk  to 
freeze as tiny crystals rather that as one large solid lump.  Besides calories, the 
fat particles give ice cream its smooth creamy qualities. 
 
 
Teacher Note: 
Making ice cream in class with this simple method will be a definite hit with your 
students but you should not overlook the excellent opportunity it presents to 
teach some science.  This activity may be used to introduce topics like:  states of 
matter, phase changes (changes in state), mixtures/solutions and, in high school, 
freezing point depression.  It may also be used to wrap up these same topics.  
Some student inquiries that follow naturally from this investigation are: 
• Freezing Point Depression:  Comparison of the temperatures of ice 

solutions containing differing amounts of salt. 
• The Effect of Agitation on Ice Crystal Size: What would happen if a bag of 

milk mixture was frozen in a freezer with out agitation or squeezing?  Have 
students compare it to their own product. 

• The Effect of Milk Fat on Ice Cream Quality:  What is the difference 
between ice creams made with skim milk , 2% milk, homo milk and half & 
half.  Have students make these different varieties and determine which is 
best. 

 
Besides being fun, delicious and interesting, this activity has a great ripple effect 
through your school and community.  Students will naturally want to show their 
friends and family what they have learned.  This gives parents a very positive 
view of what’s happening in your classroom 
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A Crushing Experience 
 
Introduction:    
In this demonstration students will see the 
relationship between temperature and air pressure. 
 
Materials: • One plastic pop bottle with lid 
  •  Hot water 
 
Procedure:   
1. Pour hot water into a plastic pop bottle and swirl it 

around to heat up the bottle. 
2. Empty the bottle, quickly screw on the lid, and set 

the bottle down so that the class can observe it. 
3. Slowly the bottle will begin to collapse as if 

invisible hands are crushing it. 
  

Explanation: 
Adding hot water to the bottle heats the 
bottle and the air particles inside.  As the 
air particles heat up they move faster and 
farther apart and are pushed out of the 
bottle.  When the lid is screwed on the air 
particles are prevented from moving in 

and out of the bottle.  As the bottle cools the air 
particles inside slow down, move closer together, 
and exert less pressure on the inside of the bottle.  
As this continues, the outside pressure becomes too 
strong and crushes the bottle.  This demonstration is 
the reverse of an explosion and is called an 
implosion. 
 
Teacher Note: 
If you can find a tin can with a screw-on lid, this 
demonstration is even more impressive as the 
irrepressible air pressure twists and mangles the 

metal container.  This same action can also be put to good use in getting an egg 
into a bottle.  If this demonstration is not dynamic enough, try the Invisible Can 
Crusher, also found in this document. 
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The Invisible Can Crusher 
 
There are many ways to crush a pop can, but none more dramatic than the 
Invisible Can Crusher!  
 
Materials 

• Pop cans (empty and clean) •   Stove or hot plate 
• Cooking tongs   •   Gloves  
• A bowl of cold water 

 
Procedure: 

1. Fill the bowl with cold water (the colder the better). 
2. Add one generous tablespoon of water to the empty pop can (just enough 

to cover the bottom of the can). 
3. Place the can on the burner of the stove and turn on the stove.  Soon you 

will hear the bubbling sound of the water boiling in the can and you’ll see 
the water vapor rising out of the can. Continue heating the can for one 
more minute. 

4. It’s important to think through this next part before you do it.  
5. Use the tongs to lift the can off of the burner, turn it upside down, and 

plunge the mouth of the can down into the bowl of cold water. Get a good 
grip on the can near its bottom with the tongs held so that your hand is in 
the palm up position.   This will allow you to swiftly lift the can off the 
burner, turn it upside down, and plunge it into the cold water. Don’t 
hesitate… just do it! 

6. Be prepared for a loud “pop” as the can instantly implodes.   
7. Repeat the demonstration and your students will pay even closer 

attention. 
 
How does that work? 
Before heating, the can was filled with water and air. By boiling the water, it 
changed states from a liquid to a gas. This gas is called water vapor. The water 
vapor pushed the air that was originally inside the can out into the atmosphere. 
When the can was turned upside down and placed in the water, the water vapor 
condensed and turned back into the water. Water molecules in the liquid state 
are many, many times closer together than molecules in the gas state. All of the 
water vapor that filled up the inside of the can turned into only a drop or two of 
liquid, which took up much less space. This small amount of water cannot exert 
much pressure on the inside walls of the can, so the pressure of the air pushing 
from the outside of the can is great enough to crush it. The sudden collapsing of 
an object toward its center is called an implosion.  
 
Teacher’s Note 
WARNING: This experiment requires the use of a burner on a stove to heat 
some water. Wear gloves and safety glasses and keep students well back from 
the demonstration. 
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Bernoulli  Bafflers 
Air is a fluid and moving fluids have some amazing properties.  The following 
demonstrations all involve moving air and a principle named after the Dutch 
mathematician, Daniel Bernoulli.  
 

Floating Ping Pong Balls 
 
Materials 

• Hair dryer  
• A ping-pong ball/ balloon/beach ball 
• Plastic pop bottle 

 
Procedure: 

1. Set the hair dryer to cool, switch it on, and point it up towards the ceiling. 
2. Carefully put the ping-pong ball in the stream of air. Hold the hair dryer 

very steady and watch as the ping-pong ball floats in the stream of air. 
3. Slowly move the hairdryer from left to right and 

watch how the ball moves as well, staying in 
the stream of air. 

4. Carefully tilt the hairdryer on a slight angle to 
the left and then to the right.  The ball stays 
suspended, even when the dryer is not directly 
below it. 

5. Slowly move the hair dryer and floating ball 
towards a wall.  As you get close and touch the wall the ball moves up and 
floats at a higher height. 

6. Try floating other lightweight objects in the air stream at the same time! 
With the hair dryer on, place an inflated balloon over your levitating ping-
pong ball. You might want to place a penny in the balloon before you blow 
it up to give it some added weight. 

7. Try to float two or more balls in the same air stream. How many can you 
float at once? How do they behave when there is more than one? 

8. Need more power? Try using a vacuum cleaner or leaf blower or adapt 
your hair dryer.  Cut the top off of a plastic pop bottle and duct tape it to 
the blower end of a hair dryer.  This will concentrate the flow of 
air and provide more force. 

 
How it Works: 
The floating ping-pong ball is a 
wonderful example of Bernoulli's 
Principle, the same principle that 
explains why heavier-than-air 
objects like airplanes can fly. 
Bernoulli was an 18th century Dutch 
mathematician who discovered that the faster air flows over a surface, 
the less it pushes on that surface and hence the lower its pressure.  
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The air from the hair dryer flows around the outside of the ball and if you position 
the ball carefully, the air flows evenly around each side. Gravity pulls the ball 
downwards while the pressure below the ball from the moving air forces it 
upwards. This means that all the forces acting on the ball are balanced and the 
ball hovers in mid air.  
 
Airplanes can fly because of this principle. Air rushing over the tops of airplane 
wings exerts less pressure than air from under the wings. So the relatively 
greater air pressure beneath the wings supplies the upward force, or lift, that 
enables airplanes to fly.  
 
You can make the ball follow the stream of air as you move the hairdryer 
because Bernoulli's principle says that the fast moving air around the sides of the 
ball is at a lower pressure than the surrounding stationary air. If the ball tries to 
leave the stream of air, it is pushed back into place by  the higher pressure of the 
still air. 
 
When you approach a wall with the floating ball, the stream of air is prevented 
from spreading out on one side and so is more concentrated under the ball.  This 
increases the pushing force or pressure of the air stream and the higher pressure 
drives the ball to a greater height. 
 

 
 
  
Teacher Notes: 
This demonstration may also be done on a smaller scale with a bendable 
drinking straw and ping pong ball.  Hearty students can provide enough air by 
blowing through the straw to keep the ball floating. 
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Funnel Frustration! 
 
Here is an apparently simple challenge that will have your 
students huffing and puffing, but not prevailing. 
 
Materials: 

• Clean funnel 
• Drinking straw (to fit in or over funnel stem) 
• Ping pong ball 

 
Procedure:  

1. Insert a clean drinking straw into the stem of a small 
funnel.  This fit must be tight for this demonstration to 
work.  

2. Place the ping pong ball into the funnel  
3. Hold the funnel upright and blow through the straw at 

the bottom of the funnel. 
4. Try to blow the ball out of the funnel.  
5. Now hold the funnel straight out from your face with the ping pong held in 

place with your hand. 
6. Release your hand, while blowing hard and long through the funnel.  The 

ball will not come out until you stop blowing. 
7. Now hold the funnel so that it is facing the floor 

and repeat Step 6.  If you blow hard enough, 
the ball will still stay in the funnel. 

8. Replace the straw with a new one if repeating 
the demonstration with a different student. 

 
How it Works:  
This is another example of Bernoulli's principle at 
work.  When you blow through the funnel, the air 
below and around the ball is moving very fast and so 
has very low pressure. In comparison, the still air on 
top of the ball and surrounding the funnel has more 
pressure, and pushes the ball down into the funnel. 
The harder you blow, the harder the ball is pushed 
back into the funnel!  This same principal  explains 
why high winds can induce pressures low enough for 
the air pressure inside a closed building to push out 
the windows. 
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Cool Spool 
 
This demonstration is similar to the ball in the 
funnel challenge.  
 
Materials  

• Thread spool (empty) 
• Playing card (joker if possible) 
• Pin 
• Drinking straw  

Procedure:  
1. Insert a drinking straw into an empty thread 

spool 
2. Stick a pin through the center of a plying 

card. 
3. Place the spool over the pin so that the pin 

goes into the hole in the spool. 
4. Hold the cardboard against the spool 

vertically. Blow firmly through the drinking 
straw and observe what happens to the 
cardboard at the bottom of the spool. 

5. Release your hand from underneath the 
cardboard.  The cardboard does not fall once your hand is removed. 

6. Replace the straw with a new one if repeating the demonstration with a 
different student. 

 
How it Works: 
 As you blow through the top of the 
spool, a jet of air moves horizontally 
from the hole at the bottom of the 
spool and spreads out over the 
surface of the card. As the air moves 
rapidly out of the bottom, it lowers the 
pressure between the card and the 
spool. The higher pressure from the 
surrounding air pushes up against the 
bottom of the cardboard and 

demonstrates how the lift (pressure force) overcomes the weight (force of gravity) 
of the cardboard.  
 
Teacher Note: 
This same demonstration may be done on a 
larger scale using a hair dryer, toilet paper 
tube, bamboo skewer, paper plate and a 12 
cm x 12cm piece of cardboard with a hole in 
the middle. 
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WindBags 
 
Introduction:    
In this activity students will see how air moving across an opening causes a low-
pressure area.  This is an application of Bernoulli’s Principle 
 
 

Materials: • Two Windbags  
 • Two students with a lot of hot air 
 
Procedure:   
1. Challenge two students to compete against each other blowing up the 

windbags.  This can take a few minutes and is humourous to watch.   
2. Give the winner time to rest and state that you will now challenge him or her. 
3. Start the race and while your competition is huffing and puffing, ham it up by 

doing some calisthenic exercises. 
4. When you are ready, hold the bag out so that it is in front of your face out 

about 6-8 inches and blow. Two or three big breaths and the bag will be filled.  
With practice, you can fill it with one big breath. 

 
Explanation: 
 This demonstration illustrates Bernoulli's principle which states:  If the 
velocity(speed) of a fluid is high, then the pressure is low.  When you blow into 
the bag at a distance, it creates a low pressure zone in that area.  This causes 
the higher air pressure around the bag to push into that area.  This causes more 
air molecules to get caught up in the jet stream and put into the bag. 
 
Teacher Note: 
Windbags may be purchased from Boreal or similar science equipment supplier 
for about 4/$11. They may also be made by cutting and taping together garbage 

bags with duct tape (8 inch diameter by 8 feet).
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Crazy Cans 
 
Two empty soft drink cans are placed on several 
drinking straws. Air pressure forces the cans to roll 
toward each other.  
 
Materials:  

• 15 drinking straws 
• 2 empty pop cans 
• Flat, smooth table top 

 
Instructions:  

1. This is a simple activity. However, practice this activity before presenting it 
to your students. For the best results, the activity should be presented on 
a smooth and level table top.  

2. Place 14 straws on the table parallel to each other, about 1 cm apart. 
Place the cans upright on the rank of straws. The cans will be able to roll 
freely, back and forth.  

3. Position the cans approximately 5 cm. apart. Using the remaining straw, 
blow between the cans. The cans roll towards each other, colliding with a 
clang.  

 
How it Works:  
Bernoulli’s principle applies to the two cans. As the velocity of the air between the 
two cans increases from the blowing, the pressure that the air applies to the inner 
sides of the cans decreases. That allows the still air on the opposite sides of the 
cans to push the cans towards to the area of lower pressure. The air pressure on 
the outer sides of the cans did not increase.  It remained constant and is known 
as atmospheric pressure.  However, the decrease in pressure between the cans  
allowed the cans to roll towards each other. The cans were not "sucked" 
together. They were pushed together by a stronger atmospheric pressure.  
 
Teacher Note:  
This same demonstration can be done by blowing through a straw between: 

• two ping pong balls on a table or 
• two balloons suspended from strings. 

 
Another simple variation involves folding a playing card as shown below and 

blowing underneath the bent card.  Instead of flipping over the card moves closer 
to the table where the low pressure area is created.
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Canned Soup Derby 
 
This demonstration is well suited to a “What’s Your Theory?” event or 
a Science Olympic competition. 
 
Materials:  

• 8 cans of soup (different flavours all the 
same size and brand in dent-free cans) 
Suggested flavours: Consommé 

• Wooden ramp 
• Meter stick  

The following cans of soup will ensure a variety of results. 
1. Consommé or Beef Broth or Chicken Broth 
2. Cream of Mushroom or Cream of Celery or Cream of Chicken,  
3. Bean with Bacon 
4. Scotch Broth 
5. Chicken Noodle  
6. Tomato 
7. Vegetable 
8. Beef Noodle 

 
Procedure: 

1. Set up incline plane.      
2. Start the race by asking students to pick which can of soup they 

want to enter in the race 
3. Place two of the cans at the top of the incline plane and hold in 

place with a metre stick. 
4. Countdown from three to zero, lift the metre stick straight up and 

allow the cans of soup to roll down the incline plane.   
5. The first can down the incline plane is the winner of that race.   
6. The losing can of soup is eliminated from the race and the winning 

can of soup races the winner of the next race.   
7. Repeat this process until all races are completed and a winner is 

declared. 
8. A second race can be held to see which can rolls the farthest after 

leaving the ramp.  The winners will be different. 
 

A stack of textbooks 
provides the height of the 

ramp. ramp 

Use a removable wooden shelf 
for your ramp. By varying the 
angle  and the length of the 

ramp you can change the results 
of  a distance race. 

 6 cm 

° 
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How it Works: 
Rotational inertia is the property of matter that states: an object at rest will remain 
at rest, and a rotating object will continue to rotate, unless acted upon by a 
rotational force (torque).  A massive wheel is hard to get moving, but once it 
starts, it is hard to stop and it runs for a long time before succumbing to friction 
and stops.  We say that it has a large rotational inertia.  Rotational inertia 
depends on both mass and radius of the object (and also how the mass is 
distributed through the radius).   
 

Rotation Inertia = Mass x Radius Squared  
 

• The higher the mass, the greater the rotational inertia 
• The larger the radius, the greater the rotational inertia 
• Therefore, the further the mass is from the center of the object, the greater 

the rotational inertia. 
 
With an understanding of rotational inertia we can 
predict the following: 
 

• If two can have identical mass and one has a 
larger radius, the can with the smaller radius will 
be easier to roll and will move quicker down a 
ramp. 

 
• If two cans have the same radius and one has a 

greater mass, the can with the smaller radius will 
be easier to roll and will move quicker down a 
ramp. 

 
• If two cans have identical mass and radius, and 

one can has its mass concentrated at the center 
and the other can has its mass concentrated at its 
rim, the can with its mass concentrated at its center 
will be easier to roll and will move quicker down a 
ramp. 

 
The Canned Soup Derby is a little more complicated, as we are dealing with 
liquids, solids and gels.  Generally speaking, liquid soups (Consommé or Beef 
Broth or Chicken Broth) get off to a faster start than solid soups (Bean with 
Bacon and Scotch Broth).  The gel soups (Tomato and the Cream soups) can be 
the slowest off the mark, depending on the temperature of the classroom.  When 
the can of  liquid soup begins to roll the liquid inside does not rotate, therefore 
the rotating mass is less and it gets off to a quicker start.  If you change the race 
to a distance race, then the solids roll farther and they are harder to stop. 
 

m 

M 
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Teacher Note: 
 
Demonstrating the effect of distribution of mass can be done easily with a “Ring 
and Disk Set” which can be purchased from Boreal or Spectrum for about $10.  
You can also make your own demonstration as outlined below. 
 
 Material: 
•  2 identical round metal cookie tins   •  Duct tape   
•  10 large metal washers     •  A ramp  
 
Procedure: 

1. Arrange five of the washers evenly around 
the outside rim of the  bottom of one tin 
and secure with tape. 

2. Stack five washers in the middle of the  
bottom of the second tin and secure  with 
tape. 

3. Replace the lids and put both tins at the top of the ramp.  
4. Release the tins and let them roll down  the ramp.  
5. The tin with the mass closer to the center will always reach the bottom of 

the ramp first. 
 
How it Works: 
 At the top of the ramp, both tins have identical potential  energy, since both have 
the same mass and are at the same  height. At the bottom of the ramp, each tin 
will have part  of its original potential energy appearing as linear  (or translational) 
kinetic energy and the rest  appearing as rotational kinetic energy. Though both 
tins have the same total mass, each has this mass distributed differently.The tin 
with its mass distributed along the rim is harder to get rotating than the tin with its 
mass concentrated at the center.  The tin with its mass concentrated around the 
rim will lose the race to the bottom  of the ramp, and the tin with its mass 
concentrated at the  center will win. 
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Chocolate Chip Cookie Mining 
 

Introduction: 

The purpose of this activity is to give your 
students an introduction to the economics of 
responsible mining.  Participants buy  
"property", purchase "mining equipment", 
pay for the "mining operation", and finally 
pay for the "reclamation" of their property.  
In return, participants receive money for 
the "ore mined" and gets tangible "mining 
returns".  
 
Teams of students must make decisions on 
which property to buy, which tools to use, etc.  
Are the cheapest tools the best value? Should you 
buy the cheapest equipment, break it and replace it for a cost or should you buy 
the most expensive equipment and only pay for it once?  These are some of the 
same decisions that must be made in the mining industry.  The objective of the 
game is to learn how to run a profitable mining operation that is environmentally 
sound. 
 

Materials:  
• Play money (monopoly money works fine) 
• Large square graph paper (e.g. four squares to inch) 
• 3 different types of chocolate chip cookies (No-Name Brand, Standard brand, 

Deluxe brand)  
• Flat toothpicks     • Bamboo skewer  
• Paper clips      • Push pins 
• Pencils  
 

Instructions:  
Players (teachers, students) can do this separately or work in teams of two. 
 
Start-up information  

• Each player starts with $19 of cookie mining money. 
• Each player receives a sheet of graph paper. 
• Each player must buy his/her own "mining property" (cookie). 
• Only one property per player.  

 
Mining Property (Cookie) for sale 

• No-Name Brand - $3.00  
• Standard brand (e.g. Chips Ahoy) - $5.00  
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• Deluxe or Decadent - $7.00 
Method of Mining  
After the property (cookie) is bought, the player places the cookie on the graph 
paper and, using a pencil, traces the outline of the cookie.  The player must then 
count each square that falls inside the circle. Note: Count partial squares as a full 
squares.  Each player must buy his/her own "mining equipment".  More than one 
piece of equipment may be purchased. Equipment may not be shared between 
teams.  
 
Mining Equipment for sale  

• Flat toothpick - $2.00  
• Round toothpick - $3.00  
• Paper clip - $4.00  
• Push pin - $5.00 

 
Mining Operation costs  

• $1.00 per minute.  
 
Ore Mined (sale of chocolate chips)  
$2.00 per chip (broken chips can be combined to make 1 whole chip). 
 
Reclamation and Enviromental Clean-up 
$1.00 per square over original count. 
 
After the cookie has been "mined", the cookie must be placed back into the 
circled area on the graph paper.  This can only be accomplished using the mining 
tools - no fingers or hands allowed. 
 
Points to Consider 

1. No player can use his or her fingers to hold the cookie. The only things that can 
touch the cookie are the mining tools and the paper the cookie is sitting on.  

2. Team s should be allowed a maximum of five minutes to “mine” their cookie. 
Players that finish before the five minutes are up should only credit the time 
spent “mining”.  

3. A team can purchase as many mining tools as they desire and the tools can be 
of different types.  

4. If the mining tools break, they are no longer useable and a new tool must be 
purchased.  

4. The team with the largest net profit at the end of the game wins.   
6. All players get "mining rewards" and WIN at the end, because they get to eat 

what's left of their cookie! 
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Chocolate Chip Cookie Mining Activity Work Sheet 
 
Team 
members:____________________________________________________  
 
1.  Before you begin to separate the mineral (chocolate chips) from the waste 

(cookie), measure the property using your graph paper.  Counts the number of 
squares the cookie takes up. 

 
Compare your results with those of the other groups. Does the amount of 
valuable mineral seem to be about the same on each property?  

 
________________________________________________________________ 

________________________________________________________________ 

 
2.  Find a method for separating the valuable mineral (the chocolate chips) from 

the mining property (the cookie).  Describe it below. 
 
________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 
3.  Reclamation - compare the size of the property before with the amount 

reclaimed.  Is it possible to put the waste back into the hole made during the 
mining? 

 
________________________________________________________________ 

________________________________________________________________ 

 
4.  Calculate how much it cost you to mine the cookie, how much you spent, and 

how much you made, using the costs associated with this project.  Compare 
the results with the rest of the groups.  What did you discover?  What does this 
tell you about efficient mining methods? 

 
________________________________________________________________ 
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Notes 


