How does the volume of air in a balloon affect

the distance it travels?

Materials Method

. Tie the string or rope to one of the posts at the height of at least three feet. Leave the
other end loose.

 Rubber Balloons

. Cut some straws info lengths that will fit on your balloon. One third of a straw is usually a
good length.

. Inflate a balloon and seal the air inside by folding the neck over once and clamping it
shut with a binder clip.

« Binderclip

. Measure and record your balloon’s circumference by wrapping your tape measure
around the balloon’s widest point. You might need your helperto lend a hand.

« String or Thin Rope

. Keeping the balloon’s opening shut, tape a straw fo your inflafed balloon. Make sure
the straw and the nozzle of the balloon are parallel to each other.

o Straws

. Thread the loose end of your string through the straw so that the neck of the balloon is
facing fowards you.
L4 TO e Pull your string taut and line it up with your second post. Measure a point off the ground
p fhofys the sor%e height as the kﬁo’r holéing the oThepr end of the sTrinp fo the first gosf. Be
syre to hold the string at this height whenéver you're conducting a balloon launchin
frial. Why do you think holding your end of the string at the sameé height is important?

+ Cloth Tape Measure

. Count down fo zero, and lef the rocket flyl Have your helper use the tape measure to
measure and record the point on the string at which the balloon stopped.

« Two Posts (At least three feet tall and fifteen

. Eeﬁeo‘r steps 5-8 with two more balloons inflated fo the same circumference as your first
alloon.

. Average the distance travelled for all three trials.

feet apart)

. Repeat steps 5-10 with three balloons inflated to a circumference 5cm greater than
your first balloons were.
* PO pel’ . Keep conducting frials using balloons inflated to progressively bigger circumferences.
\ \e/ . Using a sheet of graph paper, plot your trials on a line graph. The x axis should be
. y . PeﬂCI| circUmference in centimetres. The y axis should be distance travelled in feet.

. Look at your graph. What is it felling you?

« Graph paper
Helper
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Why?
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All rockets work by shoving gas out of their nozzles really rapidly. This pushes the
rest of the rocket in the other direction, as predicted by Newton’s Third Law: “For
every action there is an equal and opposite reaction.” What this means is when
you push on something, it pushes back on you just as hard. You might then think
“"Why don't | fly all over the place when | push on something or throw a ball2”
The main reason you don’t go flying like your ball is because you weigh more
than it does. Even if the ball pushes back on you with the same amount of force
that you apply to it, you're a whole lot harder to move! The bigger balloons
move farther because they can push more air. While all of your balloons pushed
air out at roughly the same speed, the bigger balloons had more “fuel,” allowing
them to exert force for a longer period of time. It's not too hard to calculate the
amount of airin each of your balloons. Another cool thing is that the direction of
the push matters quite a bit. Try taping your balloon so that its nozzle points to
the side a little instead of straight along the straw. What happens2 Can you
match a bigger balloon and a smaller balloon together so that they don’'t go
anywhere when you let them loose? Space stations use this principle to furn end
over end, spin, or even move sideways. It's the only way they can change what

direction they're pointing, because they don’t have anything else to push off of.




