863 PART I11: Solutions to Even-Numbered Exercises

Section 4.6

Solutions to Even-Numbered Exercises
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Graphs of Other Trigonometric Functions

y = 2CCX
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Asymptotes: X = 0, X = 7
Matches graph (a).
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2
Period =27 1
21

1
X =

Asymptotes: x = — 4

AR
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16. y = 2 sec 4x
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22. y = 3 cot
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(7/2)

Asymptotes: x = 0,x = 2

Period
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24. y = —%tan X

Period = 1
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Period = 27
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42. 44.

VEV

The solutions appear to be: The solutions appear to be:
w— m _m 57 lm 7w 57w 3w
6' 6 6 6 4" 474 4

(or in decimal form: —3.665, —0.524, 2.618, 5.760) (or in decimal form: —5.498, —3.927, 0.785, 2.356)
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46.

48.

52.

56.

60.

f(x) = tanx
tan(—x) = —tan x

Thus, the function is odd and the graph of y = tan xis

symmetric with the origin.

Yy, = SINXSECX, Y, = tan x

4
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It appearsthaty, = ..

. . 1 sin x

SNXSeCX =SNX——=——=
COSX  COSX

f(x) = |xsinx|
Matches graph (a) asx — 0, f(x) — O.

f(x) = sinx — cos<x + 727)

g(x) = 2sinx

3

-6.28 L L L L 6.28
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It appears that f(x) = g(x). That is, that

. a .
snx — cos(x+2> = 2snx

g(x) = e ¥/28inx
Damping factor: y = e%/2
_e*XZ/Z S g(x) S e*X2/2
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50. y, = sec?x — 1,y, = tan? x

54,

58.

-4.71 L . 471

-1

It appearsthat y, = v,.
1+ tan?x = sec?x
tan?x = sec?x — 1

g(x) = |x| cosx. Even function
Matches graph (c) asx — 0,g(x) — O.

X
f(x) = cosz?

gx) = %(1 + cos mX)

2

-6.28

It appearsthat f(x) = g(x). That is, that

x 1
cosz% = 5(1 + cos 7X).
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62. h(x) = 27¥/4s€inx
Damping factor: 27%/4

1

-1

AsXx — oo,h(x) — 0.

66. f(x):ﬂ
X
1
~20 [CAAT s N 20
-1
Asx - 0,f(x) -0
70. cosx=§|j dziz%secx
d CoS X
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t t
72. H(t) = 54.33 — 20.38 cos% — 15.69 sin%

t ot
L(t) = 39.36 — 15.70 cos% — 1416 sm%
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Period of H(t): 12

Period of L(t): 12

64. f(x) = sinx—g
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68. f(x)

-10

Asx - 0fromtheleft, f(x) — oo
Asx - Ofromtheright, f(x) - —oo

X
= —— = Xxtanx
cot X

-10

Asx - 0,f(x) -0

(b)

©

From the graph, it appears that the greatest
difference between high and low temperatures
occurs in summer. The smallest difference
occurs in winter.

The highest high and low temperatures appear
to occur around the middle of July, roughly one
month after the time when the sun is northern-
most in the sky.
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74. S=T74+ 3t + 4Osin7%t

t

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

76. (a) Yes. For each t there corresponds one and only
one value of .

(c) Oneway to find such amodel isto first fit an
exponential model y = abt to the data points
(0, 12), (0.7622, 3.76), (1.5476, 1.16).

Thisyields
y = 12(0.2210)!
Usin 2m_ 8.2 for the cosine term, we
907622~ & ’

have y = 12(0.2210)! cos (8.2t)
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78. (a) 850 rev/min
© L= 60[(127+ ¢> + cotd)}, o<¢<7—27

(e) Straight line lengths change faster.

o v
— 4+ —

80. True. —2csc < 3

) is not defined.

(b) Maximum: t = 3.3 (March)
Minimum: t = 8.7 (August)

(b) One way to determine the frequency isto note
that the time between the first and second
maximum pointsist = 0.7622 — 0 = 0.7622.
Thus, the frequency is approximately
(0.7622)~1 = 1.3 oscillation per second.

(d) In0.221 = —151 [J y = 12e 1 cos (8.2t)

(b) The direction of the saw is reversed.

[ o ]03 |06 09 |12]15
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(f) 500

82. Asxagfromtheleft, tanx - oo

Asx agfrom theright, tanx - —oo



