STEM I Objective: 11) Design and develop several solution prototypes, conduct feasibility
testing, and use the data to justify the solution selected.

Introduction

Blast off! Have you ever played with a model or toy rocket, or seen a real rocket launch on TV?
In this project you will make simple rockets out of paper and launch them by blowing into a
drinking straw. Can you make the rocket that flies the farthest?

Background

All flying objects, from rockets to airplanes to birds, have something in common—they need to
remain stable when they fly. You are probably familiar with what "stability” means for objects
on the ground. Did you use training wheels when you learned how to ride a bike? Training
wheels help keep the bike stable, so you do not fall over. The same concept applies to things that
fly. They need to stay pointed in the same direction when they fly forward, without spinning or
tumbling, which could cause them to crash.

You may have noticed that rockets and missiles usually have triangular fins at their bases. The
same applies to other long, skinny objects that fly through the air quickly, such as arrows. What
purpose do these fins serve? Can they help the rockets fly better? Try this project to find out!
Paper Rocket Video

https://www.youtube.com/watch?v=0hThMoHB88w

Materials

Two pieces of paper

Scissors

Pencil

Drinking straw

Scotch tape

Ruler

Clear space in which to launch your "rockets," such as a large room, hallway or outdoor
area with no wind

e Measuring tape (optional)

Preparation
o Gather all the materials you will need for the activity.
Procedure
e Cut one piece of paper into four smaller rectangles, by cutting it in half lengthwise and
widthwise. This will allow you to make four rockets.

o Wrap one of the paper rectangles around a pencil to form a cylinder, with the long edge
of the paper along the length of the pencil.


https://www.youtube.com/watch?v=0hThMoHB88w

o Tape the cylinder closed so it does not unravel (but do not tape it to the pencil).

« Slide the cylinder off the pencil. Pinch one end of the cylinder shut and seal it with tape.
(This is the "front™ end of your rocket.) Leave the other end open. This will be your first
rocket, with no fins.

e With plenty of room in front of you—and no obstructions, such as furniture or people—
prepare to launch your first rocket! Slide it over a drinking straw. Aim the straw forward,
then blow into it as hard as you can. Watch your rocket as it flies. How far does it go?
Does it fly straight, or does it tumble in midair?

e Launch your rocket a few more times to see if it flies the same way. If you would like to
record your rocket flight distances, be sure to launch it from the same place each time,
and measure to the landing spot with a tape measure.

« Make another paper rocket following the previous steps. Remember to pinch one end and
tape it shut.

o For this rocket, however, you will make fins. Cut out two right triangles (with a 90-
degree angle in one corner) from the other piece of paper. The long sides of the triangles
should be about eight centimeters. You will fold each triangle to make two fins, so you
will have four fins total.

o Draw a line that splits one triangle in half (from the 90-degree corner to the middle of the
long side of the triangle).

o Draw two lines parallel to the first line (one on each side), about five millimeters away
from it.

e Now, fold the triangle up along these two lines. The result should be two triangles
sticking up in the air (the fins), with a flat part connecting them in between.

o Tape the flat part to the side of your cylinder, toward the open end (the base, or bottom,
of your rocket).

o Repeat these steps for the other triangle, and tape it to your cylinder on the opposite side
of the first one. The result should be four fins that form a "+" shape when you look at the
rocket from either end. If necessary, bend the fins so they are spaced out 90 degrees apart
from one another.

« Slide the new rocket onto the drinking straw and launch it. How far does this rocket go?
How does its flight compare with your first finless rocket? Does it go farther? Does it
tumble or does it fly straight? Do you think fins help the stability of your rocket?

e Launch it a few more times. If you are measuring the flight distance of each rocket, use a
tape measure and record how far it flew.

o Extra: Try different numbers of fins. For example, what happens if you only use two fins
instead of four?

o Extra: Try different shapes for fins. For example, what happens if you make semicircular
fins instead of triangles?

o Extra: Try attaching the fins at different points along the length of your rocket. Do the
fins still work if you put them in the middle or front of the rocket instead of the back?

Observations and results

You should have seen that your finless rocket flew straight at first but quickly spiraled out of
control. It might have tumbled through the air and fluttered to the ground, almost like a leaf
falling from a tree. This is because the rocket did not have fins to keep it stable. If it started



turning just a little bit, then it would start turning even more rapidly until it completely lost
control. In contrast, your second rocket that had fins should have flown straight and traveled
much farther as a result. This is because the fins help keep the rocket stable or pointed in the
same direction. If the rocket turns a little bit, the fins help turn it back in the original direction.

Rocket Aerodynamics (very helpful link)

https://www.sciencelearn.org.nz/resources/392-rocket-aerodynamics



