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Members of the family x = a + cos 1,
y = atant + sint, all graphed in the

viewing rectangle [—4, 4] by [—4, 4]

1-2 For the given parametric equations, find the points (x, y)
corresponding to the parameter values r = —2, —1,0, 1, 2. curve.
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1. x=1"+1,

-~
@ = In(¢* +
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1), y=t/(t+4)
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a=0.5

When a < —1, both branches are smooth; but when a reaches — 1, the right branch
acquires a sharp point, called a cusp. For a between — 1 and 0 the cusp turns into a
loop, which becomes larger as a approaches 0. When a = 0, both branches come
together and form a circle (see Example 2). For a between 0 and 1, the left branch has a
loop, which shrinks to become a cusp when @ = 1. For @ > 1, the branches become
smooth again, and as a increases further, they become less curved. Notice that the
curves with a positive are reflections about the y-axis of the corresponding curves with
a negative.

These curves are called conchoids of Nicomedes after the ancient Greek scholar
Nicomedes. He called them conchoids because the shape of their outer branches
resembles that of a conch shell or mussel shell. o

(b) Eliminate the parameter to find a Cartesian equation of the

7.x=2t—1, y=1r+1

,_L x=3t+2, y=37 4 3
iw

‘\\ 9. x=1"—-3, y=t+2, -3st=<3

3-6 Sketch the curve by using the parametric equations to plot x=sint, y=1—cost, 0<1t<2m

points. Indicate with

traced as 7 increases.

3.x=1-1%

- x=13+1‘,

B} =21+ o
~ 0 2 t, y=2 1,

6. x = cos’t,

y=2t—1%

y=12+2,
N

y=1+ cost,
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an arrow the direction in which the curve is
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Vi, y=1-1

12..x=1% y= 1
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(a) Eliminate the parameter to find a Cartesian equation of the
curve.

T (b) Sketch the curve and indicate with an arrow the direction in
which the curve is traced as the parameter increases.
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7-12 3. x=3cost, y=3sint, 0str=m
(a) Sketch the curve by using the parametric equations to plot o o s
points. Ifidicate with an arrow the direction in which the curve F=sindp, y=oosdd; O=a=u/2

is traced as f increases.

15. x =cosf, y=sec’d, 0=60<m/2
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SECTION 10.1  Curves Defined by Parametric Equations 669

=csct, y=cott, 0<t<m (c) 111
X y y

17. x=¢"', y=¢' 2 f g 12 1

18. x=1t+2, y=1/t, t>0 /

19. x=In1, y=\/r_, t=1 o1 21 1 2| x
20. x = 1], y=|l—|t|| /

21. x =sin’t, y = cos’t

22, x =sinht, y=cosht
(d) v
% f y y 5
23-24 The position of an object in circular motion is modeled by 29—~ 2
the given parametric equations, where 7 is measured in seconds. g
How long does it take to complete one revolution? Is the motion
clockwise or counterclockwise? 21t 21t
23. x=>5cost, y= —5sint
2 x

24, x = 3si 11 =3 ‘11
. X S 4 sy Y= CcOs 4

31-33 Use the graphs of x = f(7) and y = g(z) to sketch the
parametric curve x = f(z), y = g(1). Indicate with arrows the

25-28 Describe the motion of a particle with position (x, y) as ¢ direction in which the curve is traced as 7 increases.
varies in the given interval.
31. X

y
25. x=5+2coswt, y=3+2sinwt, 1st<2 14 4

f—'\ x=2+sint, y=1+3cost, w/2<t<2mw

— x‘ 11

= 5sint, y=2cost, —wm=t<>5mw

28. x =sint, y=cos’t, —2w<t<2mw

29. Suppose a curve is given by the parametric equations 32 }
x = f(1). y = g(t), where the range of fis[1, 4] and the : ! Y
range of g is [2, 3]. What can you say about the curve? il i T

30. Match each pair of graphs of equations x = f(1), y = ¢(7) in &_'
(a)—(d) with one of the parametric curves x = f(1), y = g(1) -1 1t 1 1
labeled I-IV. Give reasons for your choices.

@ ! 33.

.

1 t
34. Match the parametric equations with the graphs labeled I-VI.
®) 1 Give reasons for your choices.
x ¥ ¥ x=tt—t+1, y=1+
2 f 2 9 ) il *
A () x=1*=21, y=+r

© x=03-2t, y=t>—1t

11 11 2] -x
(d) x =cos5t, y=sin2t

(e) x=1+sindt, y=1>+ cos3t
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