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Chapter 1
Parametric Equations and Polar Coordinates
1.1 Parametric Equations

Section Exercises
For the following exercises, sketch the curves below by eliminating the parameter z. Give
the orientation of the curve.

Answer:

orientation: bottom to top

2. x = cos(?), y =sin(), (0,27]

Answer:

y

orientation: counterclockwise
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3. x=2t+4, y=t-1
Answer:

y

0

-10+
—-15+
-20+

—-25+

—-3.0

orientation: left to right

4. x=3-t, y=2t-3, 1.5<t<3

Answer:
y
3.0
25+
20+
15+
1.0+

0.5+

0 05 1.0 1.5¢

orientation: right to left

For the following exercises, eliminate the parameter and sketch the graphs.

5. x=26, y=t'+1
2
Answer: y =%+1

0 05 1.0 1.5 2.0 2.5 3.0%
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For the following exercises, use technology (CAS or calculator) to sketch the parametric
equations.

6. [T] ) )
x=t"+t, y=t -1
Answer:

y
20+
15+
1.0+

0.5+

2

05 1.0 15720 25%

7. [T] » N
x=e', y=e -1

Answer:

-1 9 N2 3 4X

8. [T]

x=3cost, y=4sint
Answer:

y

https://testbanks.ac/prodcut/9781938168079-solutions


https://testbanks.ac/prodcut/9781938168079-solutions

OpenStax Calculus Volume 3 Instructor Answer and Solution Guide

9. [T] x=sect, y=cost
Answer:
y
1.0+
1 L
= t 0 t é t $ ~
b 5 A B
_1_ S

For the following exercises, sketch the parametric equations by eliminating the parameter.
Indicate any asymptotes of the graph.

0| 05 1.0 15 20 25 3.0¢

11. x =6sin(20), y=4cos(20)
Answer:

7
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12. x=cosf, y=2sin(20)

Answer:
y
21
14
Y Y 05 1|oX
— .
_2 7

13. x=3-2cosf, y=-5+3sinf
Answer:

P

o
=
N+
w
N

14. x=4+4+2cosf, y=-1+sinf

Answer:
Yi
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15. x=sect, y=tant
Answer:

Asymptotes are y =x and y=—x

16. x=In(2t), y=¢
Answer:
y
15+
1.04

0.5+
= 4-/ ;
-3 -2 -1 0 1X
_1__

¥ =0 is a horizontal asymptote.

17. x=é, y=e”

Answer:
yi

64
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18. x=e, y=e

Answer:
yi

i

.19 1 2 3 4 5 6%

Horizontal asymptote: ¥ ~ 0. Vertical asymptote: ¥ =0
19. x=£, y=3Int

Answer:

2/

=k 0{ 5 10 15 20 25X
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20. x=4secld, y=3tand

Answer:
yi

For the following exercises, convert the parametric equations of a curve into rectangular
form. No sketch is necessary. State the domain of the rectangular form.

t
2. x=t£'-1, y=—
773

Vx+1
2

Answer: y= ; domain: x € [-1,0)

1 b= t
Ji+1’ 1+t

Answer: y=1-x"; domain: x & (0,).

22. X t>-1

23. x=4cos6, y=3sinf, 6e(0,27]

2 2

Answer: f_6 + % =1; domain x € [—4,4].

24. x =cosh?, y=sinht

Answer: x° —y2 =1; domain x € [l,oo)u(—oo,—l].

25. x=2t-3, y=6t-7
Answer: y =3x+2; domain: all real numbers.

26. x=t>, y=t

Answer: y=+x""?; domain: x €[0,0).

27. x=1+4cost, y=3-sint
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Answer: (x—1)* +(y—-3)* =1; domain: x 6[0,2].
28. x=Alt, y=2t+4
Answer: y =2x” +4, x>0;; domain: x €[0,).

3
29. x=sect, y=tant, 7r£t<7ﬁ
Answer: y =+/x" —1; domain: x € (—0,1]

30. x=2cosht, y=4sinht

2 2

Answer: — — Y 1
4

16

31. x=cos(2t), y=sint

1—
Answer: »° ZTX; domain: x [2,00)U(—0,-2].

32. x=4t+3, y=16£-9

Answer: y =(x—-3)>-9; domain: all real numbers.

33, x=¢, y=2Int, t>1

Answer: y =Inx; domain: x e[1,0).

34. x=t, y=3Int, t>1

Answer: y =Inx; domain: x € (0,0).

35. x=t", y=nlnt, t >1,where n is a natural number
Answer: y =Inx; domain: x € (0,0).

x=1In(5¢)

36. , where 1<r<e

y=In(z")
Answer: y=2x-In25, alinear function; domain: x €[In(5), In(5) +1].

x = 2sin(8¢)
y =2cos(8¢)
Answer: x° +y* =4; domain: x €[-2,2].

37.

x=tant
38. 5
y=sec t—1

Answer: y =x’; domain: all real numbers.

https://testbanks.ac/prodcut/9781938168079-solutions


https://testbanks.ac/prodcut/9781938168079-solutions

OpenStax Calculus Volume 3 Instructor Answer and Solution Guide

For the following exercises, the pairs of parametric equations represent lines, parabolas,
circles, ellipses, or hyperbolas. Name the type of basic curve that each pair of equations
represents.

x=3t+4
y=5t-2
Answer: line

39.

x—4=>5t
y+2=t
Answer: line

40.

x=2t+1
41. s

y=t-3
Answer: parabola

x =3cost
42, ,

y =3sint

Answer: circle

x =2cos(3¢)
y = 2sin(3¢)
Answer: circle

43.

x =cosht
y =sinht
Answer: hyperbola

44,

x=23cost
45. )
y =4sint

Answer: ellipse

x=2cos(3t)
y =5sin(3t)
Answer: ellipse

46.

x =3cosh(4¢)
y = 4sinh(4¢)
Answer: hyperbola

47.
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x=2cosht
y =2sinht
Answer: hyperbola

48.

x=h+rcosf . .
49.  Show that . represents the equation of a circle.
y=k+rsinf

50. Use the equations in the preceding problem to find a set of parametric equations for a
circle whose radius is 5 and whose center is (-2, 3).

x=-2+5cos8

Answer: .
y=3+5sin6

For the following exercises, use a graphing utility to graph the curve represented by the
parametric equations and identify the curve from its equation.

x=0+sind
51.
y=1-cos@
Answer: The equations represent a cycloid.
y
201

1.5
10+

-6 -4 -2 0

x=2t-2sint
52. [T]

y=2-2cost
Answer: The equations represent the mirror image of a cycloid, the graph of which is symmetric
with the y-axis.
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