Precal Matters WS 7.3: Plane Curves & Parametrics
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Worksheet 7.3—Plane Curves & Parametric Equations

Show all work on a separate sheet of paper. No Calculator unless otherwise specified.

Multiple Choice

. . : . o 1
A 1. Which of the following points corresponds to # = —1 in the parameterizationx =¢> -4, y =t+ P ?

@(-3,-2) B) (3.0  (©(5-2) O(50  ® (3.2)
(x>, 40D
(/—4 y —IB
("3/'2>

. . . 2r . o
A 2. Which of the following values of ¢ produces the same point as ¢ = ?ﬂ in the parametrization

’E .
x=2cost, y=2sint?

2
<—‘;'B‘ 4 2 T A T
,-%c :_? (B)t=—? (C)t=—§ (D)z:T (E)t=?
(%), 4%
(2w, 25°%) 2T g -
(’I / E) >t

Coterminal
widn

D 3. A rock is thrown straight up from level ground with its position above ground at any time ¢ >0 given by
x=5, y=—16¢>+80t+7. At what time will the rock be 91 feet above ground?
(A) 1.5 sec (B) 2.5 sec (C) 3.5 sec .5 secand 3.5 (E) NEVER

529' - 1': }z'SOC/ 5
9| = —lbt +80E+7+ up Aowon
—16£* B0 -8 =D

__L[(széz_ZOt-f—Zl):D

~4 (26 — 3N2E-#)"°

0 4. Which of the following describes the graph of the parametric equations x=1-¢, y=3t+2,¢t>0?

(A) a straight line (B) a line segment ray (D) a parabola (E) a circle
x=l-&
g=l-se = y=3( 1= X))+ %
y=32- =Y A2
= —2u+€5

a line Starbing ot
(o), 5(¥) =(1/2) wad

"jomﬂ -Fpra,er wn pn€
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Precal Matters WS 7.3: Plane Curves & Parametrics

Short Answer

¥ Calculetrs OF— . . L
For each of the following 5 — 10, a pair of parametric equations is given. (a) sketch the curve represented
by the parametric equations showing the path and direction, then (b) find a rectangular-coordinate equation

-
for the curve by eliminating the parameter.
te(-9 ) t
5. x=2t, y=t+6 6. x=1>, y=t-2,2<t<4 7. x=t+1, y=——  t# I

t=y+2 = x,':(\j-tz)z
yz = xVK , xZM x5 O VA
= =7 ey

. ) V4

8. x=3cost, y=5sint, 0<t<2x 9. x=sin’t, y=cost 10. x=tant, y=cott, 0<t<—
y L y y

Le(-0,00) 2

\
eecilletes +t#o
I 4+ Bottom,
-)o—(-o:F
Y
N I

el\lipse St t + cos®t = |
% _
wot=%, sint =& X +y4 = )Q—,to

2

toZk ¥ st =! Sl
£+_£-=[ B:IW
9 25

For problems 11 & 12, find parametric equations for the line with the given properties.

11. slope of % , passing through (4,-1) 12. passing through (6,9) and (9,12)

yEee .
@ (4N —L= L()+b 5
—|=2+% .
b""'3 5:[\1_+f7
Y= x> 6 (o) 9= bib
b=2
j:X-l—B
C%-Dwm t=4 Leb x=2t 5 y=2t+3
| (0,9) what=2
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Precal Matters WS 7.3: Plane Curves & Parametrics

13. Find parametric equations for the circle x* +y* =77, centered at the origin with radius of 7.

Let x=¢t 4 \L]:*;\/’_‘_T':}/'(:DP e ©

14. (Calculator permitted) Suppose a gun fires a bullet into the air from a height of 5 feet with an initial
speed of 2048 ft/s at an angle of 30° to the horizontal. yLoy= - £ 4L o
36 =77 rods X(f= Vot
(a) After how many seconds will the bullet hit the ground?
aiial  X(0>= ZoMB s T y(o)= 20485inT [ 5 yib)= -3 it S

s ~ - an -t Flo2dE+5 =0
Vot 25 - 20%5(%) 2o16(2) 365 L=, 00tze = A (sheas D
= |oz4 (ﬁ\ =1e ZL’

(b) How far from the gun will the bullet hit the ground?

XLD=%E A
x()= 10236 Df«/,. )
= |(352D. 34| £+

(c) What is the maximum height attained by the bullet?
20000 (32,1638%) @

5 9, May beight & b, 3894+

bY.o04 see

For 15 — 17, using your graphing calculator, sketch the curve represented by the following parametric
equations. Transfer the graph to your paper showing the path and direction.

15. x=sint, y=2cos3t té&(-=,) 16. sin(cost), y=cos(t3/2), 0<t<2x
b{,o 2 ——

~E AN AT

17. x=2cost+cos2t, y:2sint—sin2t)eé(_cv,a@

,._—.
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Precal Matters WS 7.3: Plane Curves & Parametrics

Forl8 & 19, a polar equation is given. (a) express the polar equation in parametric form, then (b) use your
graphing calculator to graph the parametric equations. Transfer the graph to your paper showing the

direction and path.
p t=o

18. r=2""2 0<t<4r 19. r=sin6?+e2cosﬁ , eel-w=
\ o=
(Freese  y=r5in8 Vi ceoso resme
iz Yz g = (st rzastdest  y=(snt w25

7 2
el\lipse

20. (Calculator permitted) The curves 4, B, C, and D are defined parametrically as follows, where the
parameter ¢ takes on all real values unless stated otherwise:

A x=t, y="t
B: x:\/z, y=t,t=20
C: x=sint, y=sin’¢
D: x=3",y=3"

(a) Show that the points on all fourn of these curves satisfy the same rectangular coordinate equation.

z A
Dzt - y=x @r=vE 2 (0 rEsint= y=lbu) (0> =3 > y=(F)
-&’/)& -—}37x ch'L j: X'L'

(b) Draw the graph of each curve and explain how the curves differ from each other. Be sure to address
path, speed, and direction.
(%

%) \ (5) S gL

Llower Jhan (‘DD %llm ) testricked posh
restoiched ppbh oot P thon )
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Precal Matters WS 7.3: Plane Curves & Parametrics

21. (Calculator Permitted) Archimedes hits a baseball when it is 4 feet above the ground with an intitial

velocity of 120 feet per second. The ball leaves the bat at a 30" angle with the horizontal and heads
toward a 30-foot fence 350 feet from home plate.

(a)Write a set of parametric equations representing the height of the ball and its distance from home
plate.

‘1(/\(};9(5\ . X[@:/’LO&OSE jéoj;l%i/\ll;
\Mﬁaﬂtfj K(D) = 603 3[@ =60
yty= ot oot xe)= bt £20

(b) If so, by how much does the baseball clear the fence? If not, could the ball be caught? Justify.

) =350 (K)=24.59]
bo(3t=35¢ 3
Yo doree 16, 20-P =il
,ﬁ: 3/9@/ S Yo ball will net lea
00% M derce (6,464 P, ”
v = re a ard wAil( )i not be covaht unless
L BT TA e s A) Jikely mot (#; ?M/%rm%

/“7cr can ik

Jar) 24.591 £+ in e air !

(c) suppose that the moment Archimedes hits the ball, there is a 5-foot per second wind gust.
Assuming that this horizontal wind gusts acts in the horizontal direction out with the ball, does the
ball clear the fence? If so, by how much? If not, could the ball be caught? Justify.

MO0yt =222y ) 251504
L= 2 —— oildn He wind dhe Ball dears e
&Jg'(’é W UJ(L\/M ‘.’6@"‘& P4+ gfﬂff&(

L 23213278 | Abimeds hiks a hove cunll
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