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Rocket Activity 

Foam Rocket
 

6IQLJ[P]L
Students will learn about rocket stability and 
[YHQLJ[VY`�^P[O�Y\IILY�IHUK�WV^LYLK�MVHT�
rockets.

+LZJYPW[PVU
Students will construct rockets made from pipe 
insulating foam and use them to investigate the 
[YHQLJ[VY`�YLSH[PVUZOPW�IL[^LLU�SH\UJO�HUNSL�
and range in a controlled investigation.

5H[PVUHS�:JPLUJL�*VU[LU[�:[HUKHYKZ
Unifying Concepts and Processes 
� ��,]PKLUJL��TVKLSZ��HUK�L_WSHUH[PVU
� ��*OHUNL��JVUZ[HUJ �̀�HUK�TLHZ\YLTLU[
Science as Inquiry 
� ��(IPSP[PLZ�ULJLZZHY`�[V�KV�ZJPLU[PÄJ�

inquiry
Physical Science 
� ��7VZP[PVU�HUK�TV[PVU�VM�VIQLJ[Z�
� ��4V[PVUZ�HUK�MVYJLZ
Science and Technology 

��(IPSP[PLZ�VM�[LJOUVSVNPJHS�KLZPNU

5H[PVUHS�4H[OLTH[PJZ�*VU[LU[�:[HUKHYKZ
��5\TILY�HUK�6WLYH[PVUZ
��(SNLIYH
��.LVTL[Y`
��4LHZ\YLTLU[
��+H[H�(UHS`ZPZ�HUK�7YVIHIPSP[`

5H[PVUHS�4H[OLTH[PJZ�7YVJLZZ�:[HUKHYKZ
��9LHZVUPUN�HUK�7YVVM
��*VTT\UPJH[PVU
��*VUULJ[PVUZ
��9LWYLZLU[H[PVUZ

4H[LYPHSZ�
30 cm-long piece of polyethylene foam pipe 
 insulation (for 1/2” size pipe )
Rubber band (size 64)
:[`YVMVHT�MVVK�[YH �̀�JHYKIVHYK��VY�Z[PɈ�����
   posterboard
Duct tape
Scissors
Meter stick
Press tack
Washer or nut
Quadrant plans printed on card stock
Rocket construction instructions
Experiment data sheet
Masking tape
Launch record sheet
Eye protection
For class - tape measure

4HUHNLTLU[
Select a large room with a high ceiling for 
the launch range, such as a cafeteria or 
N`TUHZP\T��7SHJL�THYRLYZ�VU�[OL�ÅVVY�H[���
meter intervals starting at 5 meters and going to 
20 meters. If it is a calm day, the investigation 
can be conducted outside.  Although the 
rockets can be launched outside on windy 
days, the wind becomes an uncontrolled 
variable that may invalidate the results. Prepare 
ZVTL�ZHTWSL�YVJRL[�ÄUZ�[V�ZOV^�OV^�[OL`�HYL�
constructed. Refer to the construction 
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page for details. Before conducting the 
investigation, review the concept of control.  
In this investigation, control will be how much 
the rubber band is stretched when launching 
the rockets. The experimental variable will be 
the angle of launch. Students will compare 
the launch angle with the distance the rocket 
travels. Organize students into teams of three.  
One student is the launcher. The second 
Z[\KLU[�JVUÄYTZ�[OL�SH\UJO�HUNSL�HUK�NP]LZ�[OL�
launch command. The third student measures 
the launch distance, records it, and returns 
[OL�YVJRL[�[V�[OL�SH\UJO�ZP[L�MVY�[OL�UL_[�ÅPNO[��
The experiment is repeated twice more with 
Z[\KLU[Z�Z^P[JOPUN�YVSLZ��;OL�KPZ[HUJLZ�ÅV^U�
^PSS�IL�H]LYHNLK���;LHTZ�^PSS�[Y`�KPɈLYLU[�HUNSLZ�
and determine what the best launch angle 
should be to obtain the greatest distance from 
the launch site.

)HJRNYV\UK
;OL�MVHT�YVJRL[�ÅPLZ�IHSSPZ[PJHSS �̀��0[�YLJLP]LZ�
its entire thrust from the force produced by 
the elastic rubber band. The rubber band is 
stretched.  When the rocket is released, the 
rubber band quickly returns to its original 
length, launching the foam rocket in the 
process.  Technically, the foam rocket is a 
rocket in appearance only. The thrust of real 
rockets typically continues for several seconds 
or minutes, causing continuous acceleration, 
until propellants are exhausted. The foam rocket 
gets a quick pull and then coasts. Furthermore, 
the mass of the foam rocket doesn’t change 
PU�ÅPNO[��9LHS�YVJRL[Z�JVUZ\TL�WYVWLSSHU[Z�
and their total mass diminishes. Nevertheless, 
[OL�ÅPNO[�VM�H�MVHT�YVJRL[�PZ�ZPTPSHY�[V�[OH[�VM�
YLHS�YVJRL[Z��0[Z�TV[PVU�HUK�JV\YZL�PZ�HɈLJ[LK�
by gravity and by drag or friction with the 
H[TVZWOLYL��;OL�HIPSP[`�[V�Å`�MVHT�YVJRL[Z�
repeatedly (without refueling) makes them ideal 
for classroom investigations on rocket motion.  
 The launch of a foam rocket is a good 
demonstration of Newton’s third law of motion.  
The contraction of the rubber band produces 
an action force that propels the rocket forward 
while exerting an opposite and equal force on 
the launcher.  In this activity, the launcher is a 
meter stick held by the student.

;PW�Be sure the range-measuring student 
measures where the rocket touches down and 
not where the rocket ends up after sliding or 
IV\UJPUN�HSVUN�[OL�ÅVVY�

� 0U�ÅPNO[��MVHT�YVJRL[Z�HYL�Z[HIPSPaLK�I`�
[OLPY�ÄUZ��;OL�ÄUZ��SPRL�MLH[OLYZ�VU�HU�HYYV �̂�
keep the rocket pointed in the desired direction.  
If launched straight up, the foam rocket will 
climb until its momentum is overcome by 
NYH]P[`�HUK�HPY�KYHN��([�[OL�]LY`�[VW�VM�[OL�ÅPNO[�
the rocket momentarily becomes unstable. 
0[�ÅVWZ�V]LY�HZ�[OL�ÄUZ�JH[JO�HPY��;OL�YVJRL[�
becomes stable again when it falls back to the 
ground.
 When the foam rocket is launched at 
an angle of less than 90 degrees, its path is an 
arc whose shape is determined by the launch 
angle. For high launch angles, the arc is steep, 
and for low angles, it is broad. 
 When launching a ballistic rocket straight 
up (neglecting air currents) the rocket will fall 
straight back to its launch site when its upward 
motion stops. If the rocket is launched at an 
angle of less than 90 degrees, it will land at 
some distance from the launch site. How far 
away from the launch site is dependent on four 
things. These are:
 gravity
 launch angle
 initial velocity
 atmospheric drag 
 Gravity causes the foam rocket to 
decelerate as it climbs upward and then causes 
it to accelerate as it falls back to the ground. 
The launch angle works with gravity to shape 
[OL�ÅPNO[�WH[O��0UP[PHS�]LSVJP[`�HUK�KYHN�HɈLJ[Z�
[OL�ÅPNO[�[PTL���
 In the investigation, students will 
compare the launch angle to the range or 
distance the foam rocket lands from the 
launch site. Launch angle is the independent 
variable. Gravity can be ignored because the 
acceleration of gravity will remain the same for 
HSS�ÅPNO[�[LZ[Z��([TVZWOLYPJ�KYHN�JHU�HSZV�IL�
ignored because the same rocket will be 
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ÅV^U�YLWLH[LKS �̀��(S[OV\NO�
students will not know the initial 
velocity, they will control for it 
by stretching the rubber band 
[OL�ZHTL�HTV\U[�MVY�LHJO�ÅPNO[���
The dependent variable in the 
experiment is the distance the 
rocket travels. 
 Assuming student teams 
are careful in their control 
of launch angles and in the 
stretching of the launch band, 
they will observe that their 
MHY[OLZ[�ÅPNO[Z�^PSS�JVTL�MYVT�
launches with an angle of 45 
degrees. They will also observe that launches 
of 30 degrees, for example, will produce the 
same range as launches of 60 degrees. Twenty 
degrees will produce the same result as 70 
degrees, etc. (Note: Range distances will not be 
L_HJ[�ILJH\ZL�VM�ZSPNO[�KPɈLYLUJLZ�PU�SH\UJOPUN�
even when teams are very careful to be 
consistent. However, repeated launches can be 
averaged so that the ranges more closely agree 
with the illustration.

7YVJLK\YLZ�Constructing a Foam Rocket
1. Using  scissors, cut one 30-cm length of pipe 

foam for each team.
2. Cut four equally spaced slits at one end of 

the tube. The slits should be about 12 cm 
SVUN��;OL�ÄUZ�^PSS�IL�TV\U[LK�[OYV\NO�[OLZL�
slits.

3. Cut a 12 cm length of duct tape down the 
middle to make two pieces. Place one piece 
over the other, sticky to shiny side, to make 
the tape double-strong.   

4. Slip a rubber band over the tape and press 
the tape around the nose end of the rocket 
(opposite the end with the slits). Press the 
tape tightly and reinforce it with another 
length of tape wrapped around the tube.

���*\[�ÄU�WHPYZ�MYVT�[OL�MVHT�MVVK�[YH`�VY�Z[PɈ�
JHYKIVHYK���9LMLY�[V�[OL�ÄU�KPHNYHT���)V[O�
ÄU�WHPYZ�ZOV\SK�IL�UV[JOLK�ZV�[OH[�[OL`�JHU�
be slid together as shown in the diagram.  
+PɈLYLU[�ÄU�ZOHWLZ�JHU�IL�\ZLK��I\[�[OL`�
should still “nest” together.

���:SPKL�[OL�ULZ[LK�ÄUZ�PU[V�[OL�ZSP[Z�J\[�PU�[OL�

Launch angle vs. range for rockets with the same initial launch velocity

YLHY�LUK�VM�[OL�YVJRL[��*SVZL�VɈ�[OL�ZSP[Z�^P[O�H�
piece of duct tape wrapped around the foam 
[\IL��;OL�YVJRL[�PZ�ÄUPZOLK��

7YVJLK\YL�Making the Launcher
1. Print the quadrant pattern (page 78) on card 

stock paper.
2. Cut out the pattern and fold it on the dashed 

line.  
3. Tape the quadrant to the meter stick so that 

the black dot lies directly over the 60 cm 
mark on the stick. 

4. Press a push tack into the black dot.
5. Tie a string to the push tack and hang a small 

weight, such as a nut or a washer, on the 
string. The weight should swing freely.

6. Refer to the diagram to see how the launcher 
is used.

+PZJ\ZZPVU
��Why didn’t the experiment protocol call for 

launching at 0 and 90 degrees?
 Assuming a perfect launch, a rocket launched 

straight upwards should return to the launch 
pad.  Any variation in the impact site will 
be due to air currents and not to the launch 
angle.  A rocket launched horizontally will 
travel only as long as the time it takes to drop 
[V�[OL�ÅVVY���

��Shouldn’t the rocket be launched from the 
ÅVVY�MVY�[OL�L_WLYPTLU[&

 Yes.  However, it is awkward to do so.  
Furthermore, student teams will be measuring 
the total distance the rocket travels, and 
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JVUZPZ[LU[S`�SH\UJOPUN�MYVT�HIV]L�[OL�ÅVVY�^PSS�
UV[�ZPNUPÄJHU[S`�HɈLJ[�[OL�V\[JVTL�

(ZZLZZTLU[
��/H]L�Z[\KLU[�[LHTZ�Z\ITP[�[OLPY�JVTWSL[LK�

data sheets with conclusions.
��/H]L�Z[\KLU[Z�^YP[L�HIV\[�WV[LU[PHS�WYHJ[PJHS�

uses for the foam rocket (e.g., delivering 
messages). 

Cut slots the 
same width as the 
[OPJRULZZ�VM�[OL�ÄU�
stock.

5LZ[�ÄUZ�[VNL[OLY�

+PɈLYLU[�ÄU�ZOHWLZ�
can be used.

<ZPUN�[OL�3H\UJOLY

Loop the rubber band over the launcher end. 
7\SS�VU�[OL�ÄU�LUK�VM�[OL�YVJRL[�\U[PS�[OL�UVZL�
cone is aligned with the 30 cm mark. Tilt the 
launcher up at the chosen angle as indicated 
with the string and weight on the quadrant. 
Launch the rocket!

Launcher ready for a 45-degree angle launch.
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,_[LUZPVUZ
��-VY�HK]HUJLK�Z[\KLU[Z��[OL�MVSSV^PUN�

equation can be used for estimating range 
assuming level ground and no air resistance. 

(g is the acceleration of gravity on Earth)

 Students will have to determine initial 
velocity.  If available, an electronic 
photogate (science lab probeware) with 
timer can be used for determining the initial 
velocity. Otherwise, challenge students 
to devise a method for estimating initial 
velocity. One approach might be to launch 
the rocket horizontally from a tabletop and 
measure the horizontal distance

� [OL�YVJRL[�[YH]LSZ�HZ�P[�MHSSZ�[V�[OL�ÅVVY��<ZPUN�
a stopwatch, measure the time the rocket 
[HRLZ�[V�YLHJO�[OL�ÅVVY���0M�[OL�YVJRL[�[HRLZ�
�����ZLJVUKZ�[V�YLHJO�[OL�ÅVVY�HUK�[YH]LSLK�
3 meters horizontally while doing so, multiply 
3 meters by 4. The initial velocity will be 12 
meters per second. Students should repeat 
the measurement several times and average 
the data to improve their accuracy.  (This 
method assumes no slowing of the rocket in 
ÅPNO[�K\L�[V�HPY�KYHN��

��+PɈLYLU[�RPUKZ�VM�ÄUZ�JHU�IL�JVUZ[Y\J[LK�MVY�
the foam rocket. Try creating a space shuttle 
orbiter or a future rocket plane for exploring 
the atmosphere of other planets.
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3H\UJOLY�8\HKYHU[�7H[[LYU
�(J[\HS�:PaL�
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