905 PART I11: Solutions to Even-Numbered Exercises

78. |tan 6] = Vsec? 6 — 1. 80. When niseven,
@n+ D] T
One such valueis x = 32777 COS[ 2 = cos, =0
When n is odd,
@n+ D] 3m
(:os[2 = C0S 5 = 0.

+
Thus, cos[(znzl)w] = O for al integers n.

82. X—1)(x—8i)(x+8)=xX—1DX+64 =x3—x2+64x — 64

84 (x —4)x— B+ D][x—(6—-1)]=x-4[x—6) —i][(x—6) +i]
= (x—-4[x—-6)2+1]
=(Xx—4)(x2 — 12x + 37)
= x3 — 16x% + 85x — 148

86. f(x) = 2 + 3 88. f(x) = (3)""
y y

8+

s 9 .
9. s=r6 O 0=F=§x1.286radlans 92. csc > 0andtan < 0 [0 Quadrant |l

94. sec6 > 0andsinf < 0 [0 Quadrant IV

Section 5.3  Solving Trigonometric Equations
Solutions to Even-Numbered Exer cises

2.ccx—2=0

T 5
@x=r () x ="
T 1 57”_ _ 1 _
e T2 Gn(mie) 2 s~ 2= SnGn/6)

=2-2=0 =2-2=0
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4. 4cos?2x —2=0
@ x= = 4cosz(2-W>—2=4c032(2)—2=4(ﬂ)2—2=0

8 8 2
_ I 7w _ T A
(b)x—8.4c032<2 8) 2—4cosz<4> 2—4<2> 2=0
6. sec*x — 3sec?’x—4=0
€) x=2§sec2;=—2andsec4x—3se02x—4=(—2)4—3(—2)2—420
57 57
(b)x=?sec?=2andsec4x—3se02x—4=24—3(2)2—4=0
8. y = sin wX + cos 7X 1O.y=sec4<7g(>—4
sinzx + coswx =0
C0S X = —Sin 7X Sec4<7;X> —4=0
1:_cjsn7;x #+—4
T cost(mx/8)
1= —tanwx .
™
—1 = tan wx A ==
i CO(s) 4
_ _m3mTmlly -
i 444 4 COS<WX>:44
1371 °
444 4 cod ™ _ V2
8 2
X__mT
8 4’ 4
X=-22
12. /2sinx+1=0 14.cotx+ 1=10 16. csc2x — 2 =0
sinx:—i cotx = —1 CCX = +/2
V2 37 7
S5 7 x =<1 (T 3m 5T Im
XZT,T 4 4 4141414
18.tan?3x = 3
tan3x = + /3
T 2
3X—3+n7r or 3x= 3+n7r
x=2 07 o x=@+nw
9 3 9 3
X:77+3n77 or X:27'r+3n77
9 9

¥ 9 9°9°9°9°9" 9 9'9' 9" 909
(12 solutions)
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20. cosx(cosx — 1) = 0
cosx =0 or

3
2

cosx =1

o
x—2, or x=0

24, cos2x(2cosx + 1) =0

cos2x =0 or 2cosx+1=0
T 1
2X=—_+n COSX = ——
o N7 X
n
Cutc x-md
3'3
(. T 3m 5w Im
4’ 4’ 4’ 4
28. 2sin2x = 2 + cos X

2 — 2coX = 2 + cosx
2Cc0s?X + cosx =0
cosx(2cosx+ 1) =0

cosx =0 or 2cosx+1=0
T 3T
X=—_— 2cosx = —1
22
COSX = ——
L 2w 4
3’3
2, snzx= — 3
2
2x—4iT+2n oo 2X=—+2n
= 3 aa 3 aa
x—ziTan x—5iT+n
R 6 "
_ 27 57 _ 57 i
-3’3 6' 6
36. secdx = 2
4x=7l+2n77 or 4x=5—7T+2n77
3 3
w= T N7 w2 N
12 2 12 2
_ 7 7w 187 197 5w 1w 177 B
12" 12" 12" 12 12 127 12 12

22. tan3x(tanx — 1) =0

tan3x=0 o tanx—1=0
X =nm tanx =1
x—nj x—z+n
3 4 T
0x= T 2m AmSm m 5m
1 3!3!77-13!314!4
26, tan’x — 1 =0
tan?x = 1
tanx = +1
= T 8momin
4’ 47 47 4
30. SEC X CSC X = 2 CSC X

secXesex —2csex =0
ccx(secx —2) =0

cscx =0 or secx—2=0
No solution secxX = 2
x= T om
33
34 tan3x =1

T 57
X=—+2n or =— 4+
X 4 T 3X 4 2N

o T am g 2T, T
12 3 12 3
_ 7 3w _ 57 137 7
12 4" 12 12" 12° 4
38. 2s8in?x+ 3sinx+1=0
(2sinx + 1)(sinx+ 1) =0
2sinx+1=0 oo snx+1=0
. 1 .
sSnNx= —— snx= —1
2
_ T Un 37

6' 6 2
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40. cosx + snxtanx = 2 42. csc2x — 4cotx = —2
(1 + cot2x) —4cotx=—2

COSX + sin X snx) _ 2
COoS X cot2x —4cotx+3=0

Cco? X + Sin?x (cotx — 3)(cotx —1) =0
—_— =2
COS X cotx =3 or cotx =1
1, X ~ 0.3218, 3.4633 or
CcoS X T 5.
1 sy
COSX = >
w= T om
3'3
: 3 1+ s
44. y = 4sSnx — cosX + 2 6. y=—S-——-—_-—4 48. smx+ COS_X —4=0
sin°Xx sinx COS X 1+ snx
7_ 10 8
o/\ . Lo 0 U 6.28 o_// \\628
L 3 S
_10 -8
X = 3.8930, 6.0217 x = 1.0472, 5.2360

X = 0.2527, 2.8889, 4.7124

50. 2cosx — sinx =0 52. 2xsinx—2=0 54, csc?2x + 05cotx —5=0

3

y=2xsinx — 2 _

(LYt g
/\ , 17 \dnx) T 2tanx
\‘\‘/ . 6.28 0 //-\ : : 6.28 5-\ \
-3 I off : : : 6.28

x =~ 1.1071, 4.2487 _
X =~ 1.1142, 2.7726 ®

x = 0.5153, 2.7259, 3.6569,
5.8675
56. 3tan’x + 4tanx —4=0 58. y=co?x —2cosx—1=0, [0, x|

P X = 1.998
07/ L L / L 6.28

-6

x = 0.5880, 2.0344, 3.7296,
5.1760

60. y = 2sec?x + tanx — 6 = O, <—3 ’—T)

x = —1.035, 0.870
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62.@ | x [0 |1 2 3 4 5 6

fx) | —1| 0.85| —581| —403| —7.12 | 16.63 | 5.25

Any zeros are in the intervals (0, 1), (1, 2), and (4, 5) because f changes signsin the intervals.
(b) ¢
: j: \

s

Theonly interva is (0, 1). It differs from that in part (a) because of the vertical asymptotes.
(c) 0.7391

6.@ [y o [1 2 |3 [a |s 6

f) | -1| —199 | 1.36 | 6.88 | 3.32 | —1.81 | —1.15

Any zeros are in the intervals (1, 2) and (4, 5) because f changes signsin these intervals.

(b) ¢

\/ \./6

The intervals are the same asin part (a).
(c) 1.7794, 4.5038

66. () f(x) = 3sinx — 5cosx (b) 3cosx + 5snx =0

Maximum: (2.6012, 5.8310) x =~ 2.601, 5.743
Minimum: (5.7428, —5.8310)

7

8

/N Y

-8

68. (8 = (b) 2cosx — 4sinxcosx = 0

I 2cosx(1 —2sinx) =0

/\/‘\ e /] T 37

0 028 cosx=00 x=_,—

I \/ X X > 7

- . . 1 T S5
L 1-2snx=00 snx—ZD X= 566
Maximum: (0.5236, 1.5), (2.6180, 1.5) The zeros are 0.5236, 2.618, 4.712 and 1.571.

Minimum: (4.7124, —3.0) The first three correspond to the valuesin (a).
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70. Graphy = cosx and y = x on the same set of axes. 72. f(x) = snx
Their point of intersection gives the value of ¢ such X
thatf(c) = ¢ O cosc = c. (8 Domain: all real numbers except x = 0.
,» (0.739,0.739) (b) The graph has y-axis symmetry.
Horizontal asymptote:y = 0
LN © Asx — 0,f(x) — 1
/ I \ (d) sinx/x = 0 has four solutionsin the interval
[-8,8].
- | 1
c= 0.739 (sin x)<x> =0
snx=0
X = —2m, —, m 2
74. S= 7450 + 43.75 Sin%t
t |1 2 3 4 5 6 7 8 9 10 11 12

S |9.4 1124|1183 | 1124 | 96.4 | 745 | 52.6 | 36.6 |30.8 | 36.6 | 52.6 | 74.5

Sales exceed 100,000 units during February, March, and April.

1
76. 1 = _-v2sin26, r = 300, v, = 100 78. A = 2xCOSX, — 2 <x< T
32 2°"%2
1 .
300 = — (100)2sin 26 @ 2
2
sin26 = 0.96
-3.14 | 3.14
20 ~ 1.287 or 20 = — 1287 ~ 1.855

0 =~ 0.6435 = 37° 0 =~ 0.928 = 53°

-2

The maximum area of A = 1.12 occurs when
X = 0.86.

(b) Az1for06<x<11

80. (a) r 82. Fase. sinx — x = 0 has 1 solution, x = 0.
9
é N Ces
g .
g 3
5 2
1
SR ANTERITEan
Year (0 « 1990)
(b) iii (c) constant: 6.34%
(d) Approximately 6 years
(e) 2001
84. Answerswill vary. 86. 486° = 486°( 1;&,) ~ 8.482 radians



