6.3 Notes 1718.notebook February 11, 2020
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Parametric Equations and Projectile Motion

r x(t) = (b(, fos ﬁ')ﬁ + X vo= initial velocity

Y)= - )t + (\, Sia et + .3 yo= initial height

a =-32 fi/sec? or -9.8 m/sec? depending on units given for initial velocity.

1.) A baseball was hit with an initial velocity of 150 ft/sec at an angle of 35 degrees with the horizontal.
The ball was hit a height of 3 feet off the ground.

a.) Find the parametric equations that describe the position of the ball as a function of time.
x (€)= (,-'T_GC-.-*_-,E- sE

ol et - (705 3% 3

b.) Describe the ball's position after 1 second, 2 seconds, and 3 seconds.
(0 (722.87, 73.08¢) 2 (29€, 7, Jin0F) 2 (3es.c2, 117.11)

c.) How long is the ball in flight? What is the horizontal distance it travels before landing?
£ mp /S0 51235 £ Jrsusia 30) T Z g1 03)
-3

5UM s ‘v’n’f‘?)

d.) How high does the ballgo?

o ok o TelSOma Tl (X . )
= 2o -3z ?-:._.U-.(M}l"'“b:h ?f(’ﬁw:;] 1 {fﬁ'iﬁ_"y
@a.) Will the ball clear the stadium if the back wall is 40 feet high and 600 feet from home plate?
__bee o L5SUeulSE = —lb(ars) e Avsm (A1) 43
fytie-c 8% 7
(O 0 cos3S

d.) How high does the ball go?

e.) Will the ball clear the stadium if the back wall is 40 feet high and 600 feet from home
plate?
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x(1) = (v, cos0)t + x,
() =—16t" +(v,sin6) + y,

2.) At a medieval festival, some garbage is catapulted with an initial velocity of 29 ft/sec
at an angle of 23 degrees. The garbage is 30 inches from the ground when it is released
from the catapult.

a.) Find the parametric equations that describe the position of the garbage as a function

of time. . /tﬁ . COS(Z%)JL

U(a = bt 295 ()t S

b.) Does the garbage land in a trash can that is 20 feet away and 2 feet high and a foot in
diameter wide? Prove your answer algebraically.
Y & o= 2qs ()t

2IE t= 2990 see.
i ~F gl < 7 o035k

'LA

>

20 2= 2% 3t
£ 186 s

WMszS@%.

SXLSAS* ksqle\tg
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Parametric Equations and Circular Motion

3.) Ron is on a Ferris wheel of radius 35 feet that turns counterclockwise at the rate of
one revolution every 12 seconds. The lowest point on the Ferris wheel is 15 feet above
ground level at the point (0, 15) on a rectangular coordinate system. Find the
parametric equation for the position of Ron as a function of time, t (in seconds), if the
Ferris wheel starts with Ron at the point (35, 50).

[P=[2seconds y/&}: 3 5(05/{@

I?/:E_Tr

1T BM: 25510 (TE)+50
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A vos (B=) D
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Parametric Equations and Circular Motion

4.) Find a set of parametric equations for the motion around a Ferris
wheel with a radius of 50 feet, as pictured, if it takes 20 seconds to
reach the top for the first time.
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Horizontal:

Vertical: - \ / \

Feb 12-8:57 AM



6.3 Notes 1718.notebook February 11, 2020

Parametric Equations and Circular Motion

X +m : counterclockwise

center

x(1) = Rcos(HO + a)t)
y()=R sin(6’0 + a)t)

y — : clockwise
center

Z/>[e/\]%/ o£ Q/f}é L,A«(’z—(

5.) Jane is riding on a Ferris wheel with a radius of 30 feet. The wheel
is turning counterclockwise at the rate of one revolution every 10
seconds. Assume the lowest point on the Ferris wheel is 10 feet above
the ground. At t = 0, Jane's seat is on an imaginary line that is parallel
to the ground. Find parametric equations to model Jane's path and

then find Jane's position after 22 seconds.

a.) Find parametric equations
to model Jane's path and then find Jane's

position after 22 Seconds.‘&‘g
- 2 6883
()= D (og< | /Sjcx (7 % \

UH}Z%O%A(TKQB+%Q

b.) If Jane's friezd is on another ride at position (20, 15), how far is

she from Jane? ?S{(O'\Ag /a] b }, QQ | &,%\

/20,{§>
o= J /20/61_2%1+//§f (o%.&/%\l
)< 545Gk
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Parametric Equations and Circular Motion

x(t) = Rcos (6’0 + a)t) + X, oter +m : counterclockwise

y(t) = Rsin (90 + a)t) + Y ontor —m : clockwise

6.) A Ferris wheel with(a 20 ft radius)turns counterclockwise one
ric stands at point D, 75 feet from the

revolution everpy 12 seconds:
base of the wheel. At the instant Jane is at a point parallel to the
ground (see picture), Eric throws a ball at the Ferris wheel, releasing
it from the same height as the bottom of the wheel. If the ball's initial
speed is 60 ft/sec and it is released at an angle of 120 degrees with

the horizontal, does Jane have a chance to catch the ball?

a.) Find a set of parametric equations

for the| ballgin terms of time.

ﬁ‘ _ (_
()« 75 - Loes(B)
A‘_\\\ 5 - =
! 4(t): ~Ibt"+ Losnl )t
b.) Find a set of parametric equations
20 —>i for Jane's position in terms of time.

Vo) %)= 20¢es(TILt)
Vo) yle) = 20 i (ot 120

c.) Find a formula for the distance d(t) between Jane and the ball at

any time ¢t. \k C\ _ (3(2— \ABZT( \/\2 ‘\/ \\l

d.) Use x3 = tand y3 = d(t) to estimate the minimum distance
between Jane and the ball and when it occurs. When will the
ball and Jane be the closest? Can she catch it?
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Parametric Equations and Circular Motion

x(r) = Rcos (90 +wt ) + X center + : counterclockwise

y(t) = Rsin (490 + a)t) +y — : clockwise

center

7.) Mrs. Lenhard is on a Ferris wheel with a center at (0, 25) and a radius of 20 ft
turning counterclockwise at the rate of one revolution every 12 seconds. Ms. Carrigg is
on a Ferris wheel with a center at (60, 20) and a radius of 15 ft turning
counterclockwise at the rate of one revolution every 8 seconds.

a.) Find a set of parametric equations for Mrs. Lenhard's position in terms of time.

c.) Find the minimum distance between Mrs. Lenhard and Ms. Carrigg if both start out
at a position parallel to the ground (3 o'clock).
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