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89. The period of the sign function changes from 91. (a) h(x) = cos?’x is even.
(b) g(x) = sin®x iseven.

(c) h(x) = sinxcosx is odd.

2

h(x) = cos?x h(x) = sin2x

-3.14 L L L L 3.14

h(x) =sinx cos x| 2

1 _
93. f(x) =1— EXZ is the parabola opening 95. f(x) = 5XX 3_ 5 —g
downward. g(x) = cosx is periodic. Asymptotes: x = 0,y = 5
ol
6
X2 — 7x + 12 30 T (180 i
97-f(X)—ﬁ—x—9+X+2 90. —5——§<7>——20

Asymptotes: x = -2,y =x— 9

| 101, —0.48 = —o.48<1—78:)> ~ —27.502°

Section 4.6  Graphs of Other Trigonometric Functions

®  You should be able to graph:
y = atan(bx — ¢) y = acot(bx — ¢)
y = asec(bx — ¢) y = acsc(bx — ¢)
m  Whengraphingy = asec(bx — c) ory = acsc(bx — ¢) you should know to first graph y = a cos(bx — ¢)
ory = asin(bx — ¢) since
(&) Theintercepts of sine and cosine are vertical asymptotes of cosecant and secant.
(b) The maximums of sine and cosine are local minimums of cosecant and secant.
() The minimums of sine and cosine are local maximums of cosecant and secant.
m  You should be able to graph using a damping factor.
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Solutionsto Odd-Numbered Exercises

1.y=sec§ 3.y = tan 2x
o 2T _ T
Period: 12" A Period: 5
Matches graph (g). Matches graph (f).
5.y=cot%X 7. y= —CCX
beriod: - — 2 Period: 27
eriod: — - =
/2 Matches graph ().
Matches graph (b).
9.y=%tanx 11. y = —2tan 2x
Period: Period:lZT

Two consecutive asymptotes:
Two consecutive asymptotes:

v v
X=——andx=—_
2 2 % aw aa
= _ED X = —Z
x| -7 1 0 z ) 77
4 4 ZXIED X:Z
1 1 ™ 7
Y1731 %] 3 X 78|°% 38
y| 2 0| —2
y
g 3 g
AW
1
13. y=—§secx 15. y = —sec miX
1 Graphy = —cos mx first.
Graphy = —Ecosxfirst. o
. Period: — =2
Period: 27 T
Onecycle: 0to 27 Onecycle: 0to 2
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X
17. y=secowx — 3 19. y=csc;

2
Reflect the graph in Exercise #15 about the

. X,
x-axis and then shift it vertically down three uniits. Graphy = sin., first.

iod 27
y Period: 1/2—477

w x Onecycle: 0to 4w

21 = }cot§
Y =509 v
T
Period: 71/2 2

Two consecutive asymptotes:

X
—=00 x=0
2
X
§:7T|:| X =2
. 3m
2 |71 2
1 1
y |3 |9 2
1
23. y=_-sec2X y

2

1 .
Graphy = 2 cos 2x first.

+
-Tt

2
Period: ?77 =

Onecycle: Oto 7




T
3. y= tan(x - 4)
3

1.57
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25. y = 2tan
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33. y= —2sec4x

x| ™M

= —tan

3l y
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1
39. y= Esec(Zx -7

_ 1 y = 1
4tan<x N E) 2c08(2x — )
2
-4.71 L—‘W I Lj 471 -3.14 Em— 1314
41. tanx =1 43. secx = =2
1w 37 mw 5w 27 Arw
X=—— ——, —, —— X=*—,
4° 4’4 4 3' 73
y y
J | U | \/
S EARBEAE D
45. The graph of f(x) = sec x has y-axis symmetry. Thus, the function is even.
47. y, =sinxcscx and y, = 1 49 1—%and y, = cot X

2

-2

Not equivalent because y,, is not defined at O

1
SINXCSC X = sinx(.) =1,snx#0
sin x

51. f(Xx) = x cosx
Asx — 0,f(x) — O.
Matches graph (d).

AN

53. g(x) = |x| sinx
Asx — 0,g(x) — O.
Matches graph (b).
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55. f(X) = sinx + cos(x + 727> gx) =0

fx) = g()
The graphistheliney = 0.

2

-6.28 . . . . . . 4[6.28

59. f(x) = e *cosx
Damping factor: e~

3

A
I

-3

AsX — oo, f(x) — O.

6
63. y=;+ COos X

Asx — 0, fromtheright,y - co.

Asx - 0. fromtheleft,y - —oo.

6

-25.13 ‘V"V"v\i . .',/'\\',A\'/ 25.13
-6
tan X
67. f(x) = Ve

Asx - 0,f(x) -1

57. f(x) = sin?x, g(x) = %(1 — €0s 2X)

f(x) = g

-6.28 L L L L 6.28

-2

61. f(x) = 27%/% cos mx
—27X/4<f(x) < 2-2/4
The damping factor isy = 27%/4,

6

-6

ASX—»OO,f—»O

65. 2

-18.85 AVAV/\VAVA )| 18.85

-1

sinx
Asxtendsto 0, T approaches 1.

5
69. t =~
an x q

5
d=—=5cotx
tan x

36
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71.

75.

79.

81.

83.

85.

As the predator population increases, the number of ~ 73. (@) os
prey decrease. When the number of prey is small, the
number of predators decreases. /\ AAA A

UMM

-0.6

o

12.57

(b) The displacement function is approximately
periodic, but damped. It approaches O ast

increases.

S=52+5t—-28 cos%t 77. (@) If aspring of less stiffness is used, then ¢ wil
be less than 8.2.

@ R (b) If the effect of friction is decreased, then b

will be greater than 0.22: 0.22 < b < 1.

N
S

Sales (in thousands
of units)
8 8 8

2 4 6 8 10 12
Month (1 - January)

(b) least sales: January
(t = 1, S= 32.75 thousand units)

greatest sales: June
(t = 6.66, S~ 111.64 thousand units)

3 . . .
True. —777 + 7= —g and x = —7—27 isavertical asymptote for the tangent function.
True. 2*sinx — 0asx — —oo.

For f(x) = csc x, as x approaches 7 from the left, f approaches co. As x approaches 7 from the right, f
approaches — co.

@ vy, = 4<sin(7-rx) + %sin (37-rx)>

" M R 3

Y, = ﬂ<ssin(7-rx) + 1 sin (37x) + 1sin (57-rx)>
T 3 5

b y;= 4<sin(7-rx) + 18"1(3’7TX) + 1sin(57-rx) + 1sin(?v-rx))

T 3 5 7 ) IV"’\M 3

© vy, = %(sin(wx) + %sin (3mx) + %sin (5mx) + %sin (7Tmx) + ésin (97rx))



