Physics Review Activity:  




Name: _________________________
Velocity, Acceleration, Force, and Work
Overview:  Create a paper rocket that you can launch by blowing through a straw.  Launch it so that it slides along the floor.  Use the sliding distance and time to determine the launching force produced by your lungs.

Part I: Making the Rocket
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Strip of paper (Dimensions: width = 1-2 inches; length ~ 6” (a little more than half the length of a
regular 8 '2” x II” sheet of paper.)

e Drinking Straw

e Pencil (or pen — to wrap paper around for the rocket body)

o Tape (#éde, 1cm long strips — maybe a bit more for added support)

e Scissors
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Procedures/Questions: 7 may"a . C}E‘—-@

1. Cut a rectangular strip of paper (about 6”x1.5”). Roll the paper :
tightly around a something that’s larger than the drinking straw ) I okl Tagre
(a pencil should work). Tape the paper cylinder so that it won’t N\ \/ e
unroll. V)

Form the end of the paper cylinder into a cone. This may be »
easier if you first cut points in the end of the cylinder. It also ) Qi

helps to form the cone with the cylinder on the pencil; the pencil \)} /?'.. 2l
point serves as a form to guide your squeezing. Use a minimal \Q gl Ed +Tpe
amount of tape to prevent the cone from opening up. P e &

Place the cylinder on the straw. Go outside, and blow the T &t — >
cylinder as far as you can. After a couple of tries, record the
approximate distance of your longest flight. \\J 4 s
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4. Trace and cut out two of the fin patterns shown on the right. Tape them to your rocket.  Put tape on the tabs at the top and bottom of the fin pattern.  Then fold the fins so that the rocket looks like a  “+” sign when viewed from its end.

5.
Practice launching your rocket by placing it on a straw and blowing.

6.
Get down near the floor and launch your rocket so that it slides instead of flying.  Blow as hard as you can, so that the rocket slides as far as possible.

Part II: Collecting Data

7.
Perform measurements using a timer and a meter stick.

a. First, place your rocket on your straw.  Measure how many cm of your straw are covered up by your rocket.

Length of straw covered by rocket (cm) = __________

b. Next, get your timer ready.  At the same time, launch your rocket (in sliding fashion) and start your timer.  Stop your timer when your rocket stops sliding.  Record the time, and measure the distance that the rocket traveled.  Use appropriate units!

Rocket Sliding time = __________

Rocket Sliding distance = _________

8.
Measure your rocket’s mass.  The balance will measure in grams.  Convert this to kilograms by dividing by 1000.


Rocket mass (g) = _________

Rocket mass (kg) = ___________
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Part III: Calculations
9.
Consider the time when your rocket was sliding…

a. What was your rocket’s average velocity during this sliding period?

b. What was your rocket’s final velocity during the sliding period?

c. What was your rocket’s starting velocity during the sliding period?

d. What was your rocket’s change in velocity during the sliding period?

e. What was your rocket’s acceleration during the sliding period?

f. Calculate the force of friction that was acting on your rocket during the sliding period.
g. How much work did the force of friction do on your rocket as it was sliding?

h. Friction did work on your rocket, causing it to stop.  You did an equal amount of work on the rocket when you made it move in the first place (by blowing).  How much work did you do when you blew through the straw?

i. You “did work” when you blew through the straw.  You applied a force to the rocket while the rocket moved a short distance along the straw.  Over what distance did you apply this force?  In other words, how far did the rocket travel down the straw while you were blowing?  [You already measured this in #7a.]
j. Part h of this question tells you how much work you did on the rocket.  Part i tells you the distance over which you applied a force.  Now use the work formula to calculate how much force your lungs generated when you launched the rocket.
 


