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How strong is an egg? 
What will happen if we put some heavy 
things on top of eggs shells? 
Empty shells … 
Full ones… 
Let’s investigate and find out. 
 
How many bricks could you put on an egg before the shell 
breaks? 
 
Explanation: It is the shape of the egg that makes it so 
strong. The shape of an eggshell affects its physical 
properties. The general spherical shape of an egg 
maximizes shell strength while also conserving shell 
materials. More rounded eggs further maximize the volume 
of the egg for the amount of eggshell - as well as ensure 
heat conservation. 

Let's Investigate 



Materials: 
4 egg shell halves, the same size 
masking tape 
scissors 
books 
Procedure: 
Cut the edge so that the shell will sit flat and wrap 
masking tape around the broken edge of each shell 
(variation – anchor shells in plasticine). 
2.  Place the egg shells so that they will support the four 
corners of the books. 
3.  Carefully balance the books one by one on top. How 
many can you pile on before the egg shells start to crack? 
How this works: The curved shape of egg shells passes the 
mass of the books down and over the entire shell. This 
makes the egg shells able to support greater mass. 

How Many Books Can I 
Balance? 



See how much mass a raw egg will hold  
Materials: 
4 raw eggs 
4 soft drink bottle tops 
large, heavy books 
plastic tablecloth for the table 
piece of cardboard 30cm square 
Procedure: 
1. Weigh the four raw eggs.  
2. Cover the table with a plastic cloth.  Place each egg in 

a bottle top.   
3. Place the four bottle tops in a rectangle, about 20cm 

by 15cm.  
4. Put the piece of cardboard over the eggs.   
5. Begin placing books on top of the cardboard.   
6. Record how much mass the eggs hold before they 

break.   
7. Compare the mass the eggs held to their actual mass. 

Extra Strong Raw Eggs 



            

 
 
 
An egg usually sinks to the bottom of a glass of water, but 

you can make it float to the surface. 
Materials: 
3 glasses (approx 100mm high) 
10 tablespoons salt 
uncooked egg 
Procedure: 
Glass 1: Fill with fresh water.  This simulates a fresh 
water environment and the egg will sink to the bottom. 
Glass 2: Half fill this glass with salt water and slowly add 
plain water by pouring it down the sides of the glass 
(careful not to mix the two liquids. Pouring water onto a 
spoon will help keep them separated). It will sink through 
the plain water and stop when it hits the salt water. The 
egg will float on top layer of salt water. This shows what 
happens when you add fresh water to salty water. 
Glass 3: Add salt and then immerse egg. This simulates a 
salt water environment and egg should rise to the top of 
the water and float. 
Explanation: When you add salt to the water you make it 
heavier, or more dense than the egg, so the egg floats. 
The more dense a liquid is, the greater its buoyancy and 
the easier it is to float.  
 

Fresh or stale? Did you know that when eggs are fresh, 
they sink to the bottom of a glass.  So if you are 
wondering whether your egg is fresh enough to eat, carry 
out this test.  If your egg floats, it’s a sign that it’s stale 
and you should not eat it. 

Floating Experiment 



 

 
 
Materials: 
egg 
salt 
tall glass 
Procedure: 
1. Fill the bottom 1/5 of a tall glass with salt. Add just 

enough water to make a wet salt layer.  
2. Lower the egg down on top of the wet layer of salt and 

slowly add more water by pouring it down the sides of 
glass so as not to disturb the bottom layer of water. 

3. Cover the top of the glass with cellophane and a 
rubber band and place it in a position where it will be 
undisturbed. (Notice how the egg rests on the layer of 
undissolved salt on the bottom of the glass.)  

Explanation: Over the course of the next several weeks, 
the bottom layer of salt will begin to dissolve in the water 
above it. As the salt dissolves, the egg will rise off the 
bottom and float on the layer of salt water. As more time 
passes, the undissolved salt level continues to drop and 
the egg continues to rise. Record the egg's progress by 
marking on the outside of the glass using a felt tip marker. 

The Rising Egg 



 

 
 
 
 
Materials: 
2 eggs 
small saucepan 
Procedure: 
1. Place one egg in a small saucepan, with cold water to 2 

cm above the egg 
2. Cover it with a lid, and heat until the water boils.  
3. Remove the pot from the heat and let it sit for 20 

minutes then rinse the egg under cold water. 
4. Spin the fresh egg and the cooked egg on a table top 

with a flick of your fingers.  
5. The egg that spins best is the hard-boiled egg.  
 
Explanation: The hard-cooked egg always spins smoothly, 
while the raw egg wobbles. A hardboiled egg is solid inside 
whereas a raw egg is fluid. When you spin the raw egg, its 
centre of gravity changes as the fluid inside the egg 
moves around. This results in the wobbling motion you 
noticed in the raw egg. As soon as the raw egg starts 
spinning, touch it briefly with your finger just long enough 
to stop it. When you take your finger away, the egg will 
continue to spin for just a second. This is due to the 
inertia of the fluid inside the egg. When the hardboiled 
egg is spun, the solid centre immediately moves with the 
shell, causing little resistance to the spinning motion.   

.  

Is the Egg Fresh or 
Hard-Boiled? 



 

 
 
 

The egg is amazing, especially when you take a look inside.  
Materials: 
egg  
white vinegar 
Procedure: 
1. Soak an egg in white vinegar.  
2. Examine the egg and have the students write their 

observations.   
 

Explanation: Bubbles will immediately form on the surface 
of the egg and will increase in number over time. The 
bubbles are carbon dioxide gas. After 24 hours the shell is 
gone, eaten up by the acidic vinegar. The membrane of the 
egg remains, giving the egg a rubbery feel.The result is 
amazing - a translucent, shell-less egg which allows light to 
pass through it to reveal the inner workings of yolk, and a 
soft, pliable membrane that lets you squeeze and roll the 
egg around. There is a chemical reaction between the 
vinegar and the shell. The chemical name of vinegar is 
‘acetic acid’ and egg shells are made up of calcium 
carbonate.  
 
3. After several days,  place the egg in a jar of 
water.  Keep the egg in the water for three days.  Remove 
the egg.  Have the students examine the egg and record 
their observations.   
Note: If you leave the egg on a window sill and watch it 
over several days, the egg will began to sag.  
 

Let's Look Inside an Egg 



 

 
 
 
 
 
 
Materials: 
1 egg  
small clear jar 
hot water  
magnifying glass  
Procedure: 
1. Put the egg in the jar (without cracking it!) and fill the 
jar with hot tap water. 
2. Place the jar on a table and watch it for several minutes. 
3. If you see anything changing, examine it closely with the 
magnifying glass.  
Explanation: Tiny bubbles will start to appear on the egg 
shell. The bubbles will break free and float upward through 
the water. That's because the egg shell has tiny openings 
(so tiny, they are invisible to the naked eye) called pores. 
Each egg has about 7,000 pores. Inside the shell there's a 
small pocket of air. That air expands as it’s heated by the 
hot water and ‘escapes’ through the pores in the shell into 
the water as bubbles - making it look like the egg is 
breathing. As easily as air can leave an egg, air can also 
enter an egg through those same pores, bringing different 
smells with it.  

Do Eggs Really Breathe? 



 

 
 

 
Materials: 
small mixing bowl  
spoon  
1 egg  
125 ml clear plastic disposable container with lid, or zip-
lock sandwich bag 
Procedure:  
1. Break the egg into the bowl, then use spoon to mix it 

well.  
2. Pour the egg mixture into small container or bag and 

seal tightly.  
3. Set the sealed mixture in a sunny spot and leave it 

there for a day or two. You can do ‘smell checks’ at 
intervals to see how your egg is progressing. The 
longer you leave the egg in the sun, the more rancid 
your results will be.  

Note: An unbroken egg left in the sun for a few days can 
achieve the same reeking results.  
Explanation: Eggs contain sulfides - smelly compounds that 
are a mixture of sulfur, metals, and other organic 
elements. The sulfides don't smell bad when the egg is 
fresh, but when the egg rots, the sulfides are released as 
stinky gases. The rotting process of organic matter is 
called ‘putrefaction’. 

Why do Eggs Smell? 



This experiment is based on Bernoulli's principle. Bernoulli 
(pronounced Burr New Lee), was a Swiss mathematician. 
Materials: 
2 eggs 
newspaper 
2 pieces of string, each about 20 cm long 
masking tape 
straight table edge  
Procedure: 
1. Use tape to attach the string onto the wide end of the 

eggs (one piece of string per egg). 
2. Place newspaper under the experiment area.  
3. Take the other end of the string or string and tape it 

to a table edge so that the eggs are suspended 2 - 3 cm 
apart, at the same height. 

4. Blow between the eggs.  
Explanation: Bernoulli's principle says that in areas where 
air moves rapidly, pressure is low. When you blow between 
the eggs, you are lowering the air pressure between the 
eggs. Blowing between the eggs drops the pressure so the 
higher air pressure of the surrounding air pushes the eggs 
together. This same principle explains how an aeroplane can 
fly (due to the shape of the wing) and how a pitcher can 
throw a curve ball (due to the spin of the ball).  

How Does Moving Air Affect 
Hanging Eggs? 



The object of the bungee egg drop is for each team to 
drop an egg from a height of one metre into a bowl of 
water without breaking the egg.  
Materials: 
eggs 
rubber bands (same size) 
10 cm of masking tape (up to 2.5cm wide) 
1. One end of the rubber band is attached to a point 1 

metre above the bottom of the bowl. The other end is 
attached to the egg. The egg is dropped (free fall 
except for the rubber band) from the 1 metre point 
into a bowl filled with water to a depth of exactly 5 
cm. 

2. The 1 metre distance is measured from the top of egg.  
3. Plumb lines are allowed for aiming but may not be 

attached to the egg.  
Rules: 
1. Teams are allowed a maximum of 2 official drops and 

the best of these is counted.  
2. Repair of the egg for the second drop is allowed.  
3. An egg that hits the water but does not sustain a 

crack will be judged a successful drop.  
4. Cracks sustained are considered breaks.  

Bungee Egg Drop 



 

 
 
 
 
Materials: 
2 identical wine glasses  
1 egg at room temperature  
needle  
tape   
Procedure:  
1. Pierce the egg shell at both ends with the needle. 

Scramble the yolk inside using the needle. (Create a 
slightly bigger hole at the large end of egg) 

2. Blow through one hole of the egg (smaller end) until 
egg is blown out.  

3. Place the glasses about 2-3 cm apart on a table and 
secure to table with tape 

4. Put the empty egg in one of the glasses. 
5. Blow a short and hard puff obliquely into the far side 

of the wine glass that holds the egg and watch the egg 
leap.  

Explanation: What makes the egg jump out of the first 
glass? As you blow into the far side of the glass, pressure 
builds up on that side. This pushes the egg out of the glass 
and the flowing air above both glasses guides the egg 
towards the second glass, because the flowing air creates 
a lower pressure. The harder you blow, the further the 
second glass can be placed to catch the leaping egg. 

Can You Make an 
Egg Jump? 



Question: How do cola and toothpaste affect eggs?  
 
Materials:  
250 ml (1 cup) cola  
drinking glass or open jar 
white shelled egg  
old toothbrush  
fluoride toothpaste 
clock or timer  
Procedure: 
1. Place an egg in a glass or jar filled with cola, taking 

note of its colour.  
2. Leave the egg for 30 - 60 minutes. 
3. Remove the egg and notice the brown colour which 

covers the egg. 
4. Use a toothbrush and toothpaste to brush the egg 

back to its original colour.  
Explanation: Sugar (in the cola) combines with bacteria in 
your mouth to form acid. This acid, along with the extra 
acid (in the cola as well), attacks the teeth. Over time, 
these acid attacks weaken tooth enamel, the hard outer 
covering of your teeth, causing discolouration of your 
teeth as well as holes in your teeth (cavities). The fluoride 
treatment (your toothpaste) protects the egg's shell from 
the acid. Your teeth need to be protected from the acids 
in your mouth with fluoride too. 

How is an Egg Shell Like  
Your Teeth? 



How Can You Create a Vacuum Using Eggs?  

Materials: 
2-litre plastic bottle 
plasticine, or play dough 
1 egg - room temperature 
water (hot or cold) 
Procedure: 
1. Punch a hole in the bottom of the bottle with scissors 

(the hole could be sealed/covered with your finger).  
2. Pierce egg shell at both ends with a needle and 

carefully scramble the yolk inside using the needle.  
3. Create a slightly bigger hole at the large end of egg. 
4. Make a ring of plasticine or play dough to fit around the 

mouth of the bottle that will support the large end (and 
larger hole) of the egg, making sure no air can leak out. 

5. Fill the bottle with water (seal bottom hole using your 
finger). Do this over the sink or large bowl. 

6. Place the large end of the egg onto the plasticine ring 
on the mouth of the bottle.  

7. Holding the egg firmly in place, release a stream of 
water from the hole in the container (over sink or bowl). 

8. Try releasing and covering the top hole in the egg. 
Explanation: By not letting any air into the bottle, as the 
outer air pushes its way into the bottle, the vacuum is 
created and the egg falls in. (A vacuum is what is created 
when there is no pressure.) By having a hole in the egg, you 
release some of the pressure but not enough pressure to 
let the egg come out. By filling the bottle with water and 
releasing the water, the vacuum forces the insides of the 
egg to leave the egg as the water drains from the bottle.  



Eggs are amazingly strong despite their reputation for  
being so fragile.  

Materials: 
egg 
Procedure: 
1. Place an egg in the palm of your hand. Close your hand 

so that your fingers are completely wrapped around 
the egg.  

2. Squeeze the egg by applying even pressure all around 
the shell - the egg will not break.  

3.You can seal the raw egg in a zipper-lock bag before 
squeezing it, or hold the egg over the sink. 
 
Explanation: The curved form of the shell distributes 
pressure evenly all over the shell, rather than 
concentrating it at any one point. By completely 
surrounding the egg with your hand, the pressure you 
apply by squeezing is distributed evenly all over the egg. 
However, eggs do not stand up well to uneven forces, 
which is why they crack easily on the side of a bowl. 

Can You Squeeze an Egg  
Without Breaking It? 



Group problem-solving activities: 
The following materials will be supplied to each team: 
•  1 teaspoon 
•  5 cm tape 
•  1 regular envelope 
•  1 piece of A4 paper 
•  30cm string 
•  2 straws 
•  1 tissue 
•  2 pencils 
•  1 toothpick 
•  1 fresh egg 
The Obstacles  
1. Straight roll/carry/move an egg 40cm on a flat surface.  
2. Pass egg through 5cm or larger diameter tube 30cm long.  
3. Over a space – egg to be moved across a 60cm space between 

two tables or chairs.  
4. Down ramp – egg must be taken down a 25cm long ramp. One 

end of the ramp is raised 10cm.  
5. Table to floor – egg must be moved from the top of a 75cm 

or higher table to the floor. The egg cannot be dropped or 
parachuted.  The students hand involved in the obstacle 
cannot go past the top of the table. 

Rules for the Egg Obstacle Course:  
1. You are expected to work together as a group. 
2. You may not touch the egg during the actual obstacle course.  
3. Each team member may select from the items given. Only one 
    member may use each item.  
5. A different team member must move the egg for each obstacle. 
6. If egg breaks /cracks, the team will lose points for that obstacle. 
7. You will receive 20 points for each obstacle successfully 
completed. You may attempt the obstacles in any order. 

Egg Challenges 



 
 
Materials: 
hard boiled egg 
crayons 
wide mouth jar 
white vinegar 
Procedure:  
1. Draw on your egg with the crayons. You could create 
designs, write words, or draw a picture. Use colour if you 
wish. Be very careful not to crack the egg when you are 
writing on it.  
2. Put the egg into the wide mouth jar and cover it with 
white vinegar.  
3. Let the egg stand in the vinegar for two hours and then 
pour out the vinegar and replace it with fresh vinegar.  
4. Let the egg stand in the fresh vinegar for another two 
hours, then take it out of the jar.  
5. Wash the egg and remove all the crayon marks. This will 
create an etched egg shell. 
Explanation: The crayon acts as a protective barrier to 
the vinegar. The acid in the vinegar dissolves much of the 
calcium carbonate of the eggshell. The wax in the crayons 
protects the parts of the shell that you drew on and keeps 
it from dissolving.  

Is it Possible to  Etch an Egg 
Without Breaking It? 



 
Investigate eggs at either of the two times each year 
when the sun crosses the equator and day and night are of 
equal length everywhere. it is said that an egg will stand 
on its small end.  
 
Materials: 
Eggs 
Procedure: 
1. Attempt to stand eggs on the small end. 
 
Although some people have reported success, it is not 
known whether these results were due to the equinox or 
to the peculiarities of that particular egg. Others insist 
that some eggs will stand on their small ends at any time 
of the year. What do you think? 
 

Balancing Raw Eggs on the 
Equinox - Myth or Fact? 

Alternative Method 
Sprinkle some salt on to the table and stand the egg firmly 
in the salt. Then gently blow away the remaining salt. 
If no-one sees you set it up, they will be impressed 



Alfalfa Egg-Head 

Question: Can you grow hair in an egg shell?  
 
Materials: 
1 egg 
1 package alfalfa seeds  
thumb tack 
3 cotton balls 
1 egg cup - anything that will hold your egg in place so it 
doesn't roll away! 
1 felt pen marker  
Procedure: 
1. Make a hole in each end of the egg.  
2. Put the egg very close to your mouth and blow the 

contents of the egg out until you have an empty 
eggshell. 

3. Carefully chip at the top of the eggshell until you've 
removed a quarter of the top of the shell and have 
three quarters of the shell remaining. 

4. Put the three quarter eggshell into the egg cup. 
5. Draw a face on the part of the eggshell that is sticking 

out of the egg cup so that the eyes are just below the 
hole in the top of the egg. 

6. Soak the cotton balls in water and then drop them into 
the eggshell. 

7. Add about 1 mL (¼ teaspoon) of alfalfa seeds to the 
eggshell, on top of the wet cotton balls. 

8. Place the egg cup on a warm, sunny window sill. The 
alfalfa ‘hair’ should start to sprout in about 3 days. 



 
 
 
 
What kind of device will prevent an egg from breaking 
when dropped? Find a way to cushion (or protect) a raw 
egg placed inside a container, so that when the container 
is dropped, the egg won't break. This can be either a 
group or an individual task. 
Materials: 
1 or 2 raw eggs (not hard-boiled) 
container that has a volume no bigger than a shoe box 
cushioning materials  
(examples of cushioning materials - styrofoam, bubble 
wrap, textiles, cardboard, balloons, cotton, socks, egg 
cartons.)  
Procedure: 
1. Formulate a plan. 
2. Place cushioning material inside the container, making 

sure you leave room for egg. 
3. Seal the container. 
4. Drop the container from specified height e.g. 4metres 
5. If the egg breaks, try using a different cushioning 

material or container. 
6. Note the results of which container and cushioning 

material worked the best.  
 

The Great Egg Drop - Page 1 

PTO 



The Great Egg Drop - Page 2 
 
Discuss the inter-relationships between free-fall, force, 
and gravity and the notion of a prototype. In building the 
container, you and your group should think about how the 
energy is converted from potential energy to kinetic 
energy, and the work done on the container and the work 
done on the eggs.  
 
In your design, you should choose one or two variables and 
test the results of this variable on your crate. Your design 
must not include changing the egg in any way (no tape on 
the egg, no nail polish on the egg, no hollow eggs.  
 
Write your procedure for how to build your container(s), 
test your variable(s), and collect your data. Your data 
should include at least some information about distance, 
time, velocity (average and initial and final), acceleration, 
Potential Energy, Kinetic Energy.  
 
Collect your data. This should include at least some 
information about distance, time, velocity (average and 
initial and final), acceleration, Potential Energy, Kinetic 
Energy, Work.  
 
Represent your data in a meaningful way using a graph. 
Produce this graph using graphical analysis. Your graph may 
be a bar chart, a scatterplot, or a line with an equation.  
 

PTO 



The Great Egg Drop - Page 3 
 
Write a lab report which includes all the standard 
sections: Name, Date, Title, Purpose, Materials, Methods, 
Results (Data table, and description of data), Discussion 
and Theory, Conclusion, and Bibliography. This lab report 
should tell about all your work. It should include any 
attempts you tried, and the reasons you stayed with them, 
or the reasons you decided to try something else. It should 
explain the physics that you used to collect and analyse 
your data. It should show the data and demonstrate how 
the data helped you reach your conclusion.  
 
Choose a way of presenting your conclusions as supported 
by your data and make a final product which accomplishes 
this task. Product may be a video, a poster, a booklet, a 
song, a museum exhibit, a quiz which could be given to other 
students, or a board game. Egg Breakability 
 
Note: The temperature of all substances affects how 
brittle they are.  If you have ever experimented with liquid 
nitrogen which is around 4 Kelvin, you will understand e.g. if 
hot dogs are dipped into nitrogen for a few seconds, taken 
out, and hit on a table they would break. In other words, 
the colder something is, the more likely it will snap/break 
apart easier.  Investigate what the optimum temperature 
would be for maximum durability (cold, warm…) 



Materials:  
1 hard-boiled egg, peeled  
1 container - a bottle or jar with mouth just smaller than 
egg.  
small saucepan or pot  
water  
clock or timer  
Procedure: 
1. Hard-boil a large egg and peel it.  
2. Fill jar with hot water and leave in jar for 3-4 minutes.  
3. Carefully pour out hot water and place egg on top of 

jar. 
4. Watch as the egg is quickly sucked into the jar.  
Explanation: Hot air takes up more space than cool air and 
air inside the jar was hot.  Hot water leaves steam in the 
bottle and steam forces out some air that was in the 
bottle. As the steam cools down, it converts into tiny 
droplets of water and these require less space. This 
reduces the amount of air pressure in the bottle. When 
the egg was placed on top of the jar, it kept any outside 
air from getting into it. As air inside the jug cooled, it 
took up less space and the pressure inside the container 
dropped. As there was more air pressure pushing down on 
the egg than pushing against it, the outside air forced the 
egg to be ‘sucked’ into the jar.  
 

 
                PTO 

How Can an Egg Get ‘Sucked’’ 
into a Bottle? - Page 1 



 

How Can an Egg Get ‘Sucked’’ 
into a Bottle? - Page 2 

 
 
Alternatively, you could put a piece of paper into the bottle 
and light it (long candle). Fit the egg in to the neck of the 
bottle . As the paper burns, it uses up the oxygen in the air. 
The egg seals the neck of the bottle so that no more air 
can get in to replace the oxygen. This reduces the air 
pressure inside the jar and the egg is sucked in.  
 
As the heated air expands, some of it escapes out of the 
bottle. When the flame goes out, the air inside the bottle 
cools and contracts, which takes up less room. This creates 
a lower pressure inside the bottle than outside the bottle. 
The greater pressure outside the bottle forces the egg to 
get sucked into the bottle. 
 
 



Is it possible to get a shelled, hard-boiled egg out of a 
narrow-necked bottle without damaging the egg?  

 
 
Materials:  
egg in a bottle (from previous experiment) 
2/3 cup of baking soda 
1/2 cup of vinegar 
bowl 
Procedure:  
1. Mix the baking soda and vinegar together very quickly. 
2.Turn the bottle upside down  
3. Watch and observe. 
4. Record your observations and see if you can determine 
how this works. 
 
 
 
 
 
 

How Can You Get an Egg Out 
of a Bottle? 



Investigate a Frozen Egg 

 
 
 
 
 
Materials:  
raw egg 
tray 
 
Procedure:  
1. Break egg onto tray and place in freezer 
2. Observe changes to egg 
3. Record and add diagram 
4. Discuss findings 
5. Investigate what would happen if you dropped the 

frozen egg. 
 
 
 
 
 




