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Parametric Equations Applications

1. Nolan Ryan throws a baseball with an initial speed of 145 feet per second at an angle of 20 degrees to
the horizontal. The ball leaves Nolan Ryan’s hand at a height of 5 feet.
a. Find the parametric equations that describe the position of the ball as a function of time.

X= 4500 20+ gz -1 (31 M5sin 20"t +5
b. How long is the ball in the air?
% 3,14 1sec .
c. When is the ball at its maximum height?
~1.5958ec

d. What is the maximum height?

v, 43470 £,

e. Determine the distance that the ball traveled. X (%.197) = 145 cos (20)( 3?1.1 97)

435,65 @ﬂ

ha . - ., . - - 0
2. A dart is thrown upward with an initial velocity of 58 feet per second at an angle of elevation 41 .
Consider the position of the dart at any time t (t = 0 when the dart is thrown.) Neglect air resistance.
a. Find parametric equations that model the problem situation.

X)=58cosIW yl)= —iit? +588in(41°) &

b. When will the dart hit the ground?
® 2,3 1Bsec

¢. Find the maximum height of the dart. At what time will the dart reach maximum height?

Mok gk 22,62 £4, @ 1 189sec

d. How far does the dart travel in the horizontal direction? Neglect air resistance.
L0410 £+

3. Suppose that Adam throws a tennis ball off a cliff 300 meters high with an initial speed of 40 meters per
second at an angle of 45 degrees to the horizontal.
a. Find the parametric equations that describe the position of the ball as a function of time.

X =40 Cos (45°) b klj:“li.‘)l £ +40s1ng4S° 5 +300
b. How long is the ball in the air?
11,225 sec

c¢. How far did the ball travel?

f 217,44 £+,
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4. The center ficld fence in a bell peark is 10 feet high and 400" feet from home plate. A baseball is hit 3 feet

[il-

above the ground. It leaves the bat at an angle of @ degrees with the horizontal at 2 speed of 100 sze.»
jLey hour. l‘«}(g.[p /S%
a. Find the parametric equations that qmulm\, ihe path of the baseball.

X= 46.© cod®)b y= o2 LT SiNe) € +3

b, Determine if 2 basebell hit at 2 15 degree angle is 2 home un. SHOW ALL WORK!
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Determine if & beseball hitat 2 23 degree 2 hn_,L sz home nm. SHOW ALL WORK!
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. Ben can sprint at the rate of 24 feet per second. Jermy sprints at 20 feet per second. Ben gives
I »

10 foot head start. The \mm*]m‘ardcash /DDjd.S = 300€4,

a. Wnte two pa::.:e:-ic equations that simulate the dash.

Xg=oHt X:T‘ ZO‘?'."!‘D
‘_e‘;l U-.a = L

b, Who is shead in the race after 3 seconds and by how much?

c.

6. A hiker in the woods travels zlong the path described by the paramewic que:om
sr leaves snother area o-:':be woods 10 the west and travels along ihe path described by the parametric
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Who wins the rece? How many feet has the i}v.i runper mgn when the winner crosses the finish
T=i4S s
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fine? B=12.Ssec
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cquations | ¥ 20+ Y= 3 &) Y= a0t.5X

2. Do the pathways o fd:rc hiker and the bear hcm all work!
qes, the nfersect ax (15. 385,227,692
~
b Do the hiker and bear collide? Show all work! Mo —t'he,b cxoss ax dibfevent s
nikeriq2 .3 Sec
Weav S Tudlsec
7. Iaa pumpkin tossing contest in Morton. [linois, 2 contestant won the catapuli competition by using two

telephone poles. rubber bends, and = power xc.;:: St ippose se the pumpkin was launched with an mital
"A

speed of 123 feet per second, at an angle of <0 Som an inital height of 23 feel
a Find the peremeiric equanions for the motion of the :"l!."'ﬁ;,_k]ll
= 125 o8 40° ——let? + RSSINY0°E 423
\= 125005 40° 6 Y=—let® +1aSsiN %0
b. How far did the pumpkin wevel?




