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Rocket Activity  
Newton Car
 

6IQLJ[P]L
To investigate the relationship between 
mass, acceleration, and force as described in 
Newton’s second law of motion.

+LZJYPW[PVU
Small student teams use a wooden car and 
Y\IILY�IHUKZ�[V�[VZZ�H�ZTHSS�THZZ�VɈ�[OL�JHY���
The car, resting on rollers, will be propelled 
in the opposite direction.  During a set of 
experiments, students will vary the mass being 
tossed from the car and change the number of 
rubber bands used to toss the mass.  Students 
will measure how far the car rolls in response to 
the action force generated. 

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
� ��7YVWLY[PLZ�VM�VIQLJ[Z�HUK�TH[LYPHSZ
Science and Technology 

��<UKLYZ[HUKPUN�HIV\[�ZJPLUJL�HUK�
technology

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

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

4H[LYPHSZ
Newton Cars (see separate instructions)
Cotton string
Two rubber bands (size 19)
Medicine bottles (see Tip)
���Z[YHPNO[�KYPURPUN�Z[YH^Z��UV[�ÅL_P�
Meter stick or ruler
Metric beam balance or scale
Scissors or lighters (see Management 

below)
Popcorn seeds, washers, pennies, 

THYISLZ��WHWLY�JSPWZ��L[J���MVY�ÄSSPUN�[OL�
bottles)

Eye protection

4HUHNLTLU[
;OPZ�HJ[P]P[`�YLX\PYLZ�H�ZTVV[O�ÅVVY�VY�SVUN�
tables for a rolling surface.  Be sure teams 
understand how to set up the car and are 
consistent in their placement of straws.  
Demonstrate the “loading” of the car.  After 
attaching the rubber band and string to the 
car, press the bottle into the “V” of the rubber 
bands.  This process must be done the same 
way each time.  Also demonstrate the string 
cutting process.  The string must be cut and the 
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Loading the Newton Car

Slide rubber band 
ends over twin posts

Slip rubber band 
through string loop

Stretch string 
over third post

scissors moved out of the way in one smooth 
and quick movement. Lighters can also be used 
for burning through the string.  Have students 
light the ends of the string dangling down from 
[OL�RUV[���;OL�ÅHTL�^PSS�JSPTI�\W�[OL�Z[YPUNZ�
and burn through the knot.  Students must 
wear eye protection with either string cutting 
technique.

)HJRNYV\UK
Although the purpose of the Newton Car is to 
investigate Newton’s second law of motion, 
it provides an excellent demonstration of all 
three laws.  The car is a slingshot-like device.  
Rubber bands are stretched between two posts 
and held with a string loop ringing a third post.  
A bottle, holding various materials that can be 
changed to vary its mass, is placed between 
the stretched rubber bands.  When the string is 
J\[��[OL�IV[[SL�PZ�[VZZLK�VɈ�[OL�JHY�HUK�[OL�JHY�
travels the other way on straw rollers.  

5L^[VU»Z�ÄYZ[�SH^�PZ�KLTVUZ[YH[LK�I`�[OL�
act of exerting a force.  The car remains at rest 
until the mass is expelled, producing a force.  
The car then moves.  The action force exerted 
on the car produces an equal and opposite 
reaction force.  The car moves the other way 
from the tossed bottle.  This demonstrates 
Newton’s third law. 

How far the car moves demonstrates 
the second law.  The magnitude of the force is 
determined by how much mass is tossed and 
OV^�MHZ[�P[�PZ�HJJLSLYH[LK�VɈ�[OL�JHY���

By varying the mass and the number of 
rubber bands, students are able to see a visual 
demonstration of the relationship of mass and 
acceleration on force.  The greater the mass of 
the bottle and its contents and the greater the 
acceleration (more rubber bands), the greater 
[OL�MVYJL���;OL�LɈLJ[�PZ�[OH[�[OL�JHY�^PSS�[YH]LS�
further in the opposite direction.  (Refer to 
pages 19-23 for a more detailed explanation of 
Newton’s laws of motion.)  

4H[LYPHSZ�
����?���?���PUJO�IVHYK�
3 1/4” diameter by 2 1/2” long dowels (or 
wood screws)
Wood glue

7YVJLK\YL�Making Newton Cars
1. Cut the board into 12 

8” lengths.  (Optional: 
Bevel one edge as 
shown on the previous 
page.)

2. Drill three 1/4” holes 
3/8” deep for the 
dowels.  If using 
screws for posts 
instead of dowels, 
skip Step 3.

3. Glue the dowels into 
the holes.  If desired, 
bevel the upper end of 
the dowels with sand 
paper.

����5V[L!�+PTLUZPVUZ�VM�
lumber are based on 
rough cuts.  When 
planed, thickness and 
width are smaller.  A 
�?�¹�IVHYK�PZ�HJ[\HSS`�
0.75 by 2.5 inches.


