Physics Design Competition

“Blas¢ Off!”

In this competition lab, you will design and build a tocket. The goal is o have your
rocket travel the highest. Using some calculations, vou will calzulate the lingl vefocty of
yiur rocket {the velocity it s traveling ence the enpine stops).

Rules

1} You are alioved only coe engine to power yous mckel. Yo may wse whitever

other materials you desire.

2] You are anly allowed two hot glue sticks. I vou waste them, you will have to fnd

something alse 10 aasemble to mocket.

3] Your mockst most be ready to go on the day of the launch. Any rochkets not finished
will ger a zero for the penformance pert of the competition.

Materals and Procedures

The metenals and procedures will be given Lo you in a seporate handoot, Thers are
several different fin shapea you can use, or you can degisn your own. 1 will provide paper
towel ralls, bt you may use some ather eylindrical object if you prefer for die rocket

bady.

Canuling
40 points - Pre and post lab questions

30 points — Calewlations

A0 Points - Performance

All questions must be answared, and i
your rocket does not travel higher than
190 m. you must give an analysis of
what went wrong aod haw o fix it

All ealenlalivrs must be done with
waork shown and mnpoclant aurbers

circled.

Rocket travels 100 m or more,
parachute successiul = 30 pis.

Eocket travels 100 00 myre,
parachure unsuccessful — 20 ply

Eocket travels 100 m or less — 10 pis,



Physies Design Competition — “Blast of 1™

PreLah Ouestions

1} Describe some factors Lhat mey affect how high a roclot can go.

21 Drow o free-body diagram of a rocket as it hifts off from o launch pad, Make sure
1o label all forces.

3y Draw g posilion vs, bme graph for a rocket that aceslerales upwards for 4 seoonds,
reaches a canstant velacity and travels that fast far another 4 seconds, stops al its
highest paint, and parachutes back down 1o Eerth at a constant velocity for 10
seoomads,



Datn

Masz of rocket: K

Time engine fired: &

hfanirum height of rocket: T
Calculations

Using the equatious given Lo you below and the impulse stated on che mocket
engine, culaulate the force applied to your rocket and the final velocily of your rocket, The
finzi velecily we are concemed with is the velocity of the rocket when the engine siopped
finng. because atter this point the only foree acting oo it was gravity, and it gradually
slowed down to A stop at the highest poine. SHOW YOURE WORK,

I=F - At
F-at=m- Ay
Ao = v — g
Aafl=g
F=1ma

W= AKE

KE ={1/2)m*

Frede =
Y¥rof your rocket =

Lasi Lab Ourgstigng

1) Heaw are Newton's Laws of Motion illustrated by the behavior of vour mcket as it
was launchel? Give one example of each [aw gs il ppplies.

2y Would {he seme laws apply to the launching of a space shulde? Expluin your
ANEWET.



