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INTRODUCTION

• What makes a falling object burst/explode?

• When I first got thinking about gravity, I was really interested about how things work on earth. Like if you 
drop a water balloon why does it burst? This got me really thinking, So, if gravity affects objects of different 
mass the same, what physical forces control what happens when that free falling object (balloon) hits the 
ground? When you use the energy from your body (and the food you've eaten) to pick up a ball from the 
ground your putting energy into the ball when you throw it. Like when you throw a ball, lifting a water 
balloon creates potential energy in the balloon. When you drop the balloon, it becomes kinetic 
energy. When the balloon hits the ground all that energy acts on the balloon to deform it and stretch the 
rubber. If the impact has enough energy, then the water balloon will burst into pieces.

• The impact energy of a falling water balloon a product of mass, drop height and gravity (F=m*h*g). So, If I 
know the mass and height of a water balloon, I can calculate the energy of the falling water balloon and 
determine the amount of energy needed to make my water balloons burst. With that number we can 
make predictions about future water balloon drops. 



INTRODUCTION – IMPROVING MY 
EXPERIMENTS

• Last year in my first attempt of the water balloon drop 
project, there were problems that kept the project from 
working. In my first project I observed that I had a hard 
time predicting the outcome of the water balloon 
because there was a big range in the impact energy 
that gives us a 50/50 chance, so it was hard to predict. 
So, in this project that's what I'm going to fix, and I can 
almost have perfect predictions.

• This time I wanted to find a way eliminate those 
problems and try again. I think I know what the 
problems are, and I will be able to solve them. I think 
the main problem I was having was the way that the 
water balloon hit the ground and the surface of the 
ground I used. All I have to do in this project is to find 
the problems that were getting in the way.



QUESTION/PROBLEM AND HYPOTHESIS

• My Question is: Does impact energy calculation(f=m*g*h) accurately predict whether 

a water Balloon will burst?

• My hypothesis is that I can calculate an impact force that will result in a water 

balloon bursting based on observations of whether a balloon of certain increasing 

masses dropped from increasing heights will burst and use that to create a minimal 

impact force to burst value to predict whether future water balloons will burst.

• This project we help me try to have a good project so I can predict the outcome of the 

water balloon.



MY PRE TEST
• In my Pre test I needed a way to find the right surface and the right way to drop the 

balloon so that it lands consistently on the same side in my main experiment.

• The surface I used was a smooth grey concrete table. This is much smoother than the 

pool deck surface I used last time.

• My dad and I dropped balloons holding them four different ways.

• A hold the balloon from the knot

• B vertically hold from the sides one hand

• C vertically hold with two hands

• D hold horizontal with one hand

• We did this with 22 balloons tested each drop type many times seeing if they rotated. 



PRE TEST RESULTS

These are my pie charts that we made showing how the balloons 

moved in the air and landed on the table. I made four variables 

labeling different drop types. Theses Pie charts were made to 

make measurements on which drop type has more 

consistent movement.

The most consistent drop type was D, it never changed the way it 

hit the table. B was consistent too, but not in a good way.
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EXPERIMENTAL METHODS

1. Experiment 1

2. 35/40 water balloons.

3. The weight of each water balloon will be measured in grams on to a small scall. The weight 
will be recorded into Excel.

4. The balloon will drop over 44 inches on to a flat surface, the drop height will be recorded into 
Excel.

5. Whether or not the Balloon bursts input into Excel.

6. After completing drops use Excel to calculate the impact energy for each balloon using the 
equation (h*m*g)=Impact energy.

7. Make a graph on how the first step went so can predict answers to see if your hypothesis is 
correct.



EXPERIMENTAL METHODS

1. Experiment 2

2. Fill up 20 water balloons.

3. Measure each balloon by grams and record that in Excel.

4. Plan to drop every water balloon from 66 inches record that in Excel

5. Multiply the weight and height to get the impact energy record that in Excel.

6. Look at the graph and make a prediction from the impact energy and predict if it will 
burst or not.

7. Drop all balloons from 66 inches.

8. Record the answer of the outcome and see how accurate the predictions were.



RESULTS



RESULTS EXPERIMENT 1
This graph is called a scatter plot. It is showing you the height 

and weight of the balloon. See how all the red and green dots 

those are the balloons. They are all together that means there 
was not a big separation between the two. This is not what we 

want. We want a nice line separating red (didn't break) and 

greens (did break)

This graph is showing the relationship between impact energy 

and the likelihood (percent) that the balloon will break. This is 

used to predict if the balloon will burst or not when it hits the 
table. This graph was not great, there is a 50/50 chance on the 

two in the middle and not a good chance on 3.8. Under 3.0 is 

good, though.



RESULTS EXPERIMENT 1B

This graph still looks the same as the Experiment 1 but it is 

a little less spread out and random, but all the colors are 

clumped together which is also not what I wanted.

First starting off crazy with the likelihood on under 3.0 is 

40% and then from 3.0 to 3.6 is not bad. They're both a 

little bit under 40% which is good. Then only a 60% on 3.6 
which is not a high enough likelihood to make a good 

prediction.

I wanted to try and fix experiment 1 (again), and see if I could 

get better prediction data. We saw lots of balloons stretching 

at the ends or push off the rubber bands that hold the balloon 
closed. We wondered if tying knots under the rubber band 

would fix this, by keeping them from stretching differently.



RESULTS EXPERIMENT 1C

This graph from 3.75 to 3.9 is all around 25% which is great 

and we could have used this graph for experiment 2 but 4.0 is 

only 55% which is a 50/50 chance and I want over 75% 
percent to know that it will burst.

Just like all the other graphs this one is still scrambled and 

there is a line between thee red and green but there in the 

same place as each other. This isn't what we wanted to see, 
but I think this one looks the best out of all the scatter plots I 

made this time.

So we tried it ONE MORE TIME. We still tied the knots, but we 

went back to our original drop method of holding by the top. This 

worked better for us last year, so we tried again.



DISCUSSION

• My project did not work out the way I had hoped. In the project we looked at different ways to 
drop the balloons, we dropped the balloons on a flat surface and we tied a knot on the end of 
the balloon next to the rubber band. We hoped that these changes would help improve the 
predictability of dropping water balloons. Just looking at the graphs I could tell that I wouldn't 
have been able to make predictions in experiment two. We did experiment 1, three times and 
weren't able to have a good graph showing a predictable outcome.

• Me and my dad also looked at if the weight of the water balloon to see if that was a way to 
help us predict the outcome of the water balloon. It did look better (heavier balloons more likely 
to break than lighter) but there was some crazy ones that made no sense that they didn't burst. I 
still feel like there is one main thing that is stopping me from being able to predict the outcome 
of the water balloon. Overall, I'm so proud that we tried so many different ways to fix the 
problems even thought we found more problems. I hope the next time I try this again will be a 
success.



IMPLICATIONS FOR FUTURE RESEARCH

• There was still problems that we don’t know about I really feel like this will be a hard 

project that you can't predict the outcome of the balloon.

• My last guess about what is happening is that it's caused by cheap water balloons 

that don't stretch the same way. I really think to do this project I need to make my 

own water balloon's which would be really hard.

• I hope if I ever try this project again, I will be able to actually be able to predict the 

outcome of the water balloon.
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