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Height of a Zero Gravity Parabolic Flight
Math 101 0 lntermediate Algebra Project

Have you ever wondered what it might feel like to

float weightless in space? One way to try it out is

to fly on a special aircraft that astronauts use to

train for their trips to space. Both NASA and the

Russian Space Agency have been flying these for

years. The way this is accomplished is to fly to a
high altitude, drop down to gain speed, and then

start a large parabolic path up in the sky. For a

time ranging from 10 to 20 seconds, along the top
part of the parabolic flight, an environment
simulating zero gravity is created within the plane. This effect can cause some nausea in the

participants, giving rise to the name "Vomit Comet", the plane used by NASA for zero-G

parabolic training flights. Currently there is a private company that will sell you a zero-G ride,

though it is a bit expensive.

This lab will have you take a look at the parabolic path to try to determine the maximum altitude

the plane reaches. First, you will work with data given about the parabola to come up with a
quadratic model for the flight. Then you will work to find the maximum value of the model. Now

for the data:

)c Time f in seconds
tf Heioht h in feet
UV

To find the quadratic model, you will be plugging the data into the model
h: atz + bt + c. The data points given are just like x and y values, where the x value is
the time t in seconds and the y value is the altitude h in feet. Plug these into the model
and you will get equations with a, b and c.

Part 1: Write your 3 by 3 system of equations for a, b, and c.
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ParI2: Solve this system. Make sure to show your work.

fn 248*c"'\\{4 +4b+c
L"\zaol? = &1 6 +L?b+C
U) z+og+ -- t,E4'l o + +bw +u

(rf) 141r./,zt/l ; -\QZa+ac)\-\ / | rY t

1a) vt\ ,,to 4z = ^* i I Stlll C\

P-rf ["0 ur

f O ,ui ,i'z = 6freq)a'
*Ll c

\\

({a, ot4 ,,7L1 ' 5n&78u 'vvc

\ ( t,) L4g+a-- \\ta +4h+L )

z ( (r> fiqot? = *x'la +'7,Lvr *o) It\ tth\,$x '6tto4 
a"\

t t) 2 uz , Lq5 = \a\l 4 + ztAu +i\c

( tA vQpa 4' Atr( 0, + 4:r +Zc \
() ztnz ,245 = lvpa + a4fi + \\ c
[i*iilq = t' -ii '{qb - 2c

llv,zwl ' -lqzq +1c
,^ i \+4i lt)rtac\r={y4a +T'LVt+c I

-zzq (a) tqco+ " [,t'{1a,++hb+ o )

tr) r ,411 ,a4\ ' '?'ots\z q +1+Vb + 4+ c

to_-?4cr,Ogb' - to,tp?t a - l,tVle " Pc
ro? t , v*b = - i'l ,*\tv cl + 2l c

J [.[4\ \q g,zttl ' -1i1L6-+1 A
- f (ts) u-?\,a44=-tq,wvq +zlc)

tA 1,v?4 ,n'L-l ''5 '544 o" ) v?L

t,r)*v4 I ,toz=-11054a €

i to\ tp.+t ,loL , 14O5k\

To+4

Math roro online Fall zorr
.!*#,Tss

Coll6ge-

VN
.+\ I ltt 'zttl'-1q7(tt9"

flv,7v\ = -1114 'tL\1c

7:=f2J ,'t =.1'

zz€'

t t ) 'z n$F= ltrlrt rrr) 
+ +b-!- *

\ '- ztElo'+v
qql +1 ' tqT :Y^+1v
-W1'lnf -t{1''14

+"4.1v =Y
LL

/--F--'-- 
l - '

\zo\ \1 4'CI
\_--".-'"..

Part 3: Using your solutions to the system from part 2 to form your quadratic model of the data.
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Parl4: Find the maximum value of the quadratic function. Make sure to show your work.
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Part 5: Sketch the parabola. Label the given data plus the maximum point. A good way to start

labeling your axes is to have the lower left point be (0, 20000)
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Part 6: Reflective Writing.

Did this project change the way you think about how math can be applied to the real

world? Write one paragraph stating what ideas changed and why. lf this project did not

change the way you think, write how this project gave further evidence to support your

existing opinion about applying math. Be specific.
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