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Section 10.5 Parametric Equations

m |f fand g are continuous functions of t on an interval |, then the set of ordered pairs (f(t), g(t)) isaplane
curve C. The equations x = f(t) andy = g(t) are parametric equations for C and t is the parameter.

You should be able to graph plane curves with your graphing utility.
To eliminate the parameter:

Solve for t in one equation and substitute into the second equation.
You should be able to find the parametric equations for a graph.

Solutions to Odd-Numbered Exercises

1 x=t 3 x= Wt 5.x=¥ O t=" 7. x=Int < t=¢
_ 1
=t+2 =t -t _

y y y=t+2 y—2t 2
y=x+ 2line y = x? parabola, x= 0 1 1
Matches (). Matches (b). y==-+2 y = Eex -2
X
Matches (a). Matches (f).

9. x=Jty=2-t
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In part (c), x = 0.
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Xx=4sn26 O () = sin? 20
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2
y=2cos20 O (;) = cos? 20
2 2
ﬁ+y2=sin220+003220
X2 y2
—+=1
16 4
Ellipse
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X2 y2
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Hyperbola _12
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5. x=t 0O x3=t
y=3Int O y=Int
y = In(x¥/3)3
y =Inx
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X — 4\2
29. x=4+ 2cosh O T = C0s? 0

y=-1+sn6 (y+ 1)?=sn?9
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(X24> + (y + 1)2 = cos? § + sin? 0
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(X = %)

35. By eliminating the parameters in (a)—(d), we get 37.t=
(Xz - Xl)

y = 2x + 1. They differ from each other in restricted

) . . X=X
domain and in orientation. y=w+{ (Y2 — V1)
2 1

(& Domain: —oo <Xx<oo

. Yo~ ¥
Orientation: Left to right O y—y= (Xz — X1>(X = X)
2 1

(b) Domain: —1<x<1
Orientation: Dependson 6

(c) Domain: 0<x<oo
Orientation: Right to left

(d) Domain: 0<x<oo
Orientation: Left to right

39. x=h+ acos6 41. x =X, +tx, — %) =0+ t(5-0) 5t

y=k+bsing y=y: ttly, —y) =0+ t-2-0
X — h y—k (Solution not unique.)

=Ccosh, —— =sno
b

x=h? y—-Kk?
a? - v
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|
)
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43. From Exercise 38: 45. From Exercise 39: 47. y=3x — 2

X=2+ 4coso a =5, ¢ = 4, and hence, Examples:
y=1+4sn6 b=3. X = X =2t
Solution not unique X =5c0s6 — o — 6t —
y=3sino y=3t—-2 y=6t—2
Center: (0, 0)
Solution not unique

49, x = 2(0 — sin 0) 51. x =3cos®h, y = 3sin®6 53. x=2coth, y=2sn?6
y = 2(1 — cos 6) 4 4

_ <> _

-4 -4

~15 e Y 15

-10

55. Matches graph (b). 57. Matches graph (d).
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59. x = (Vo cos O)t, y = h + (v, sin )t — 16t?

100 mi/hr « 5280 ft/mi
3600 sec/hr
= 146.67 ft/sec
X = (146.67 cos o)t
y = 3 + (146.67 sin )t — 16t?
(b) 6 =15°
X = (146.67 cos 15°)t = 141.7t
y = 3 + (146.67 sin 15°)t — 16t?
= 3+ 38.0t — 16t2

30

(@ 100 miles/hour =

0 450

0

It is not a home run because y < 10 when x = 400.

61. True
X=t first set
y=t+1=x*+1
X =3t second set
y=924+1=@3t)2+1=x2+1

65. x2—6x+4=0

x=Gi \/26—16:3i J5
200

69. (n—8) = % — 8(200) = 18,500
n=1

3

() =23
X = (146.67 cos 23°)t = 135.0t
y = 3 + (146.67 sin 23°)t — 16t
=3+ 57.3t — 16t?

60

0 500

Yes, it is ahome run because y > 10 when x = 400.
(d) = 19.4° isthe minimum angle.

63. The graph is the same, but the orientation is
reversed.

67. x*—18x>+ 18=10

2 __
18 + \/12 418 _ o, /53

x=+./9+ /63,+/9 - /63
[Four solutions; x =~ +4.1155, +1.0309]

X2 =

%7-50_7._. 5 70(71)} _ —11935
& ~ 12 1270 12[ 2 | 12
~ —094.5833

2\11
10 2\n 1- <§> 2\11
73. 2 10<§> = 1072 = 30[1 - (*) } ~ 29.6532
) 3



