848 PART I11: Solutions to Even-Numbered Exercises

4. (@ x=3y=1 (b) x=2y=-4
r=J#+12=.,10 r=J2+(-42=2J5
. 1 10 . -4 2V5
J10 10 r 2J5 5
coso9—§—i—73\/liO 0030—5—72 —ﬁ
r J10 10 r 25 5
y_1 y_ -4
tanfd === < tanfg==-=—= -2
X 3 X 2
V10 25 5
0800:[:7:\@ csc(9:£=i=—£
y 1 y —4 2
r 10 r 2J5
%0:7:£ 62*27\/7:\/5
X 3 X 2
cot0—§—§—3 coto—i—f——1
y y —4 2
6. x=28y=15 8. x=—24,y=10,r = J/(—24)? + (10)2 = 26
r=J8+182=17
sno=Y=22_2
snp=Y_1 r 26 13
oy 0050—5—7_24——_12
cosezng r 26 13
r 17
engY_ 10 _ 5
o= x —24 12
’ ° csc()-i—E
csc0=£:£ y 5
y 15 secg—i——g
wco="-V x 12
’ ° cot 0 X 12
X 8 =, T &
cotfg===— y >
b y 15
10. x=-5,y=—6,r = v(-5— + (-6)?= /61 12. x =6,y = —14,
= /62 + (—14)2 = —
g Y 6 6.6l r 62 + (—14)2 = /232 = 2./58
r V6l 61 snpoY_ —1¥ -7 -7/58
X -5 _5\/a r 258 V58 58
co0sSfh=—=—==
T TRl e cosg=X-_8 _ 3 _3J%8
y -6 6 r 258 /58 58
tan - = —_— = -
=T T57s D e
o /61 X 6 3
0Ty e g B
r_Jel y 7
sece—x———5 ep ' 25
X X 3
cote=—=— x -3
y cotg=—-=—
y 7



849
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14. sn6>0and cos >0

YsoandX>0
r r
Quadrant |
X —4
20. cosf=—=—101
S r 5 y

finQuadrant Il 1 y= -3

. y 3
sinfg === ——
r 5
0056?—5——il
r 5

y 3

tan g == = —

X 4

16. sec6>0andcot 6<0

£>Oand§<0
X y

Quadrant IV
_ 3l 22 csch=- =
cot 6<0
csc@z—g Sin@:%:
sec@——% cos(9=§:
cot0=g tan0=);::

24. cot fisundefined O 6 = nwr 26. tan O isundefined O 0 = nwr +7§T
T 37
— < < — = = = — _
== H 0= my=0x=-r sno=Y=""=-1 cch='=-1
r r y
. y O r. .
sing===—=0 csc 6 = — is undefined. x 0 r
ror y cosf=—=—=0 sec § = —
ror X
X —r r
=-=—=-1 =-=-1
cos 0 r sec 6 X tan0=Xisundefined. c0t0=§=9=
0 x X y 'y
tan0=¥=*=0 cot 6 = — is undefined.
X X y
1 4
28. | =X, _§X Quadrant I11 30. 4x+3y=00 y=—§x
1 J/10x 4>
r = 2 4 “y2 = X, ——X | Quadrant IV
X 9x 3 ( 3 Q
: y _ (1/3)—x J10 _ J,. 16, 5
=< = = — r= X2+ X2 =—-X
= T (i3 10 9" 73
X —X 3./10 .y (-4/3x 4
cosf=—-= = — snfg=>=-——"-=—
r (V10x)/3 10 r (5/3x 5
y (=1/3x 1 _x__x _3
== = — 0—7—7—7
tn 0 X —X 3 08 r (5/3x 5
r (V10x)/3 y_(=4/39x_ 4
=-= =-J1 tanf =7 ="—"""= —
0= = Cyax - 0 x x 3
%CGZLZ(\/EX)/'&:_\/E csc = >
X —X 3 4
X —X
coth==-=—_—=3 sec ==
y (=1/3)x

tan9——§
4

X>Oand£<0
X y
Quadrant [

4

1[! Xx==+15

x = —J15

1 cscHd=4

4

V15 ec 0 = 415

4 15
V15
_TS cot 6 = —V15

18. tan#>0and csc <0

is undefined.

o
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1
32 tano =Y ="

> %" 0 undefined

S nceg corresponds to (0, 1).

37 1 1
36. csc > _gnﬁ__l__l
2
40. 9 = 322°

6" = 360° — 322° = 38°

322°

44, 9 = —95°
is coterminal with

360° — 95° = 265°.
6’ = 265° — 180° = 85°

48. 6 = 4.8
0’ = 2w — 4.8 = 1.4832

52. 6 = 300°, ’ = 360° — 300° = 60°, Quadrant IV

sin300° = —sin60° = —?

cos 300° = cos 60° =

N

tan 300° = —tan 60° = — /3

A
%

34, csmr:E:}EI undefined
y O

since 7 corresponds to (—1, 0).
B.ecsc=—=7-=1

42. 0 = —145°
is coterminal with 215°.

6’ = 215° — 180° = 35°

_ 1w
° 5
is cotermina with %

46. 6

<

50. 9 = —1.72°

is cotermina with
27 — 1.72 = 45632

D
N

<

0’ = 45632 — =
~ 1.4216

54. 6 = —495°, " = 45°, Quadrant 111

Sin(—495°) = —sin45° = —%
cos(—495°) = —cos45° = —?

tan(495°) = tan 45° = 1

‘/—1.72
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56. § = —330° 0’ = 30°, Quadrant |

sin(—330°) = sin30° = 1

2
cos(—330°) = cos30° = ?
tan(—330°) = tan 30° = ?

T . . . 37
60. 6 = —— iscotermina with —.
2 2
ar
_ 1) = - -1
sn( 2) sin 2
a

8
/“ll\
N~———

I

(@)

o

(7]

w
'\’\q
[
o

= tan 3?77 is undefined.

3
/?
NIERRN
SN————

64. 6 = —Q,;Tiscoterminal Withl%ﬂ-in Quadrant I11.
,_Am
=73 -"7=3
snf=—snZ = —£
3 2
Ccos 6 = —cosz= —1
3 2
tan 6 = —tang= J3
68. csc 330° = 1 —2.0000
' ~ sn330° 7

72. sin(—195°) =~ 0.2588

76. tan(—g) ~ —0.3640

o o
58. 6 = —, 0’ = — in Quadrant |
4 4 Q

snT o V2
4° 2

s = V2
4 2
aw

tan— =1
4

1 4
62. 0 = % is coterminal with %T

4
0 = ?77 — 7= 7§T in Quadrant I11.
07 _ . 7_ V3
3 3 2
COS&T = —Cl SE = —1
3 3 2
107 T
tan—— = tan— = /3
3 3 V3
66. S0 225" = — - ~ 14142
' cos 225° '
70. cot(—220°) = 1 1018
' ~ tan(—220°) '

74. sin(—0.65) ~ —0.6052

— 157
78. COS( 1 >~ 0.9749
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2 _
80. (a) cos b = i [0 reference angle is 45° or 7 82. (@ csch=—/20 sing= 71'
2 4 V2
and 6 isin Quadrant | or IV. Reference angle 45° or —
4
Valuesin degrees: 45°, 315° Values in degrees: 225°, 315°
. ) m 1
Valuesin radians: 24 Vauesin radians. 57777777
J2 o
(b) cos6 = ——~ [ reference angleis 45° or (b) csco =200 sin9=%.
and 6isin Quadrant Il or IIl. Referenceangleis%or 30
Valuesin degrees. 135°, 225° .
Vauesin degrees. 30°, 150°
Vauesin radians: 3m 5w
4’ 4 Valuesin radians: 7—7,5—77
6’ 6
cos 6
84. (a) cot o = — /37 anp’
Reference angle is% or 30°.
Values in degrees: 150°, 330°
Valuesin radians: 5—77, Uz
6’ 6
(b) Valuein degrees: 45° or 315°
i rodiane T or LT
Vauein radians: 2 or 7
86. cos § = 0.8746 88. cot § = 0.7521 [] tan 6 =~ 1.3296
Quadrant I: 6 = cos™* 0.8746 =~ 29.00° Quadrant I: 6 = tan~* (1.3296) ~ 53.05°
Quadrant IV: 6 = 360° — 29.00° = 331.00° Quadrant I11; = 180° + 53.05° =~ 233.05°
90. csc # = —1.0038 [J] sin 6 = —0.9962
Quadrant 1V: § = sin—1(—0.9962) ~ —85,01°, or 274.99°
Quadrant I1l: # = 180 + 85.01 = 265.01°
92. tan § = —2.1832 tan—1(—2.1832) ~ —65.39 94. sin § = 0.0175
Quadrant I1: 6 = 114.61° Quadrant I: § = sin—10.0175 =~ 1.00°

Quadrant IV: 0 = 294.61° Quadrant Il; § = 180° — 1.00° = 179°
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1
96. cot 6 = 5,671 [] tan O = ﬁ

Quadrant I; 6 = tan*l( > ~ 10.00°

5671
Quadrant I11: 6 = 180° + 10° = 190°

100. csc 0 = —2
1+ cot?0 = csc? 6
cot?9=csc?9—1
cot?2h=(—22-1
cot?6 =3

cot 6 < 0inQuadrant V.
cot§ = —/3

104. S= 231 + 0.442t + 4.3 Sin%t

(8 February 2000 (] t = 2
2
S= 231+ 0442(2) + 43 gng

=~ 27.7 thousand or 27,700 units
(c) September 2000 1 t =9

9
S= 231 + 0.442(9) + 4.3 sing

=~ 22.8 thousand or 22,800 units

106. False. tan 24° = —tan 156°

108. False. —cot<3—77> =—(-1)=1and cot<

4

98. cot 0 = —3
1+ cot?26 = csc? 0
1+ (—32%=csc?0

10 = csc2 6
cscf > 0in Quadrant 1.
V10 = csc 6
csc = 1

sin 6

1 1 V10
sing = = =

6 J10 10
9
102. sec § = ——
9=

1+ tan? 6 = sec?6
tan26 = sec26 — 1

tan 6 > 0in Quadrant I11..

65
o Y

(b) February 2001 [ t = 14
14
S= 231+ 0442(14) + 43 sin{

~ 33.0 thousand or 33,000 units
(d) September 2001 [1 t =21

21
S= 231 + 0.442(21) + 43 sinTW

=~ 28.1 thousand or 28,100 units
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10. @ [, ol 20 e o 07

sn o 0] 0.3420 | 0.6428 | 0.8660 | 0.9848
sin(180° — ) | 0 | 0.3420 | 0.6428 | 0.8660 | 0.9848

(b) It appearsthat sin 6 = sin(180° — 6) for dl 6.

112. (@) sn0.75 =y = 0.7
(b) cos25=x= —0.8

114, y = 3*2 Intercept: (0, 9)
Horizontal asymptote: y = 0
116. y = In(x + 1) y Intercept: (0, 0)
61 Asymptote: x = —1
4l
% -4 -2 2 4 6
4500
118. I+ 50
90 =4 + e~
86 = e~
2x=1n86

X = %In86z 2.227

120. In /X + 10 = %In(x +10) =107 In(x+ 10) = 2

OOx+10=€[] x=¢€— 10~ —2611
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122. sec6 =8
b= /8-1%2= /63
1

cos()—g o/ |ve3
sn()zﬁ 0

8

/ 1
tanezﬁ

1

1 V63
cotB—\/@— 63

8 863
CO="/%" 63

126. False. —cot(%) =—(-1)=1and cot(—%) =-1

Section 4.5 Graphs of Sine and Cosine Functions

Solutions to Even-Numbered Exercises

2. y = 2cos3x a4 y:—35in§
2T 27 3
Period = — = —
b 3 Period=2t;T=(12/7T3)= 6
Amplitude = |a| = 2 .
Amplitude = |a] = |-3| = 3
3 X 2X
6.y="_cos .y = —cos=
y 2cos 5 8.y cos 5
. 2T 2 . 27 27
Paiod =" =-"_—=4 =027 -
I b (m/2) Period 57

" (9

. 3
Amplitude = |a| = >

Amplitude = |a| = |-1| =1
5 X
10. yzésin 10x 12. yzicosz1
. 27 2w . 2 2
=——=_"== Period=—=-—-=8
Period b 1 5 i b (12 T

Nl

0
Amplitude: |a| =% Amplitude = |a| =



