838 PART I11: Solutions to Even-Numbered Exercises
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Section 4.2  Trigonometric Functions: The Unit Circle

Solutions to Even-Numbered Exercises

12 5
2. (xy = (13 13)
sint=y=i
13
COSt=X=172
13
y 5/13 5
tant—;—%—ﬁ
ol 11
y 5/13 5
el 11
x 12/13 12
cort = X =123 _12
y 5/13 5
6.t=— 0O (1,‘/5)
3 2" 2

1A

57
10. t = 3 corresponds to < > 5

4 3
4(X1y)_< 51 5)
smt=y=—§

5
cost = _ 4

5

y —-3/5 3
T a5 a
ct=t-_ 1 __5

y -3/5 3
ect=1_-_1 __5

x  —4/5 4
cott= X= “A5_4

y -3/5 3

12.t=a 0O (-1,0)
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14. t = g corresponds to the point: 16. t = —77: corresponds to the point:
oy = (L3 y) = (Y2 _2
.y 2! 2 1y 2| 2
an” vy Y3 s~ 7)oy V2
3 Y7 4) =YY=,
cosE=x=1 cod -7 =x=£
2 4 2
m_y_ 32 tan(-”):y:‘ﬁ/zz_l
tan3_x_ 1/2 = V3 4 X \/5/2
_ _4m 13 _om 1 ﬁ)
18. t = 3 correspondsto( > 2> 20. t = 3 corresponds to <2, 5
U3 /3
sint=y = > sint=y = 2
cost—x——1 cost—x—1
St 2 02
tant=2=—/3 tant=Y= -3
X X
22. t = —21 corresponds to the point: (x,y) = (1, 0) 24. t = %T corresponds to <—‘f %)
sn(-27) =y=0 1
cos(—2m) = x =1 snt=y=7
0
tan(—27r)=);/=1=0 costzxz—?
y 1
tant=2>= ——=
x /3
csct=1=2
y
worolo 2
x V3
cott=>=-3
y
37 . 37
26. tz?correspondsto the point: (x,y) = (0, —1) 28. t = 5 corresponds to (0, 1)
3m_ .~ 4 snt=y=1
Sy =y=- cost = x =0
cos3£ =x=0 tant = Y undefined
2 X
3=y -1 . _1_
—===_— csct===1
tan2 « 0 [0 undefined y
gm_1_1_ sect = < undefined
2y -1 X
3m_1_1 i cott=2=0
5 X—OD undefined y
37 X 0
t—=-=—=0
co 2 Ty -1
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30. Because 57 = 47 + 32. Because% =27 + 727:
cos5m = cos(4mr + m) =cosm = —1
sn %7 = snf2m+ T) = in T = ¥2
4 T4 4 2
- : 8 4
34. sin(—37) =sn7T=0 36. Because—{z —477-!—?77:
co _8m _ cod —4=7 + am
3 T3
= cosﬂr
3
_ 1
2
3 3
38. sin(—t) = = 40. cost = ——
sin(—t) 3 2
3
int = —gn(—1) = —> 3
(@ sint = —sin(-t) = 8 (@ cos(—t) = cost = ——
4
(b) csct = S T 1 1 4
~sin(t)  —sin(-t) 3 b 1) = = - ==
(b) sec(—1) cos(—t) cost 3
4 T 1
42. cost = — 44, tan—- = 1.7321 46. cotl = — = 0.6421
5 3 tan 1
4
(@ cos(w — t) = —cost = T
4
(b) cos(t + m) = —cost = 5
1 .
48. cos(—2.5) ~ —0.8011 50. sec 1.8 = ~ —4.4014 52. sin(—0.9) ~ —0.7833
cos 1.8
54. (@) SN0.75 =y~ 0.7 56. (a) sint = —0.75
(b) cos25=x= —-0.8 t=40o0rt=54
(b) cost = 0.75
t=0.72o0rt~ 556
58. Att = 1.4, 1 =~ 5e214 gin 1.4 ~ 0.2996 amperes

60.

62.

y(t) = %e‘t Ccos 6t

(@ Whent = 0: y(0) = %e‘o cos 0 = 0.2500 foot

(b) Whent = ;: y(3) = e /4 cos(6 - ;) ~ 0.0138 foot
(©) Whent = 3: y(3) = 3e 2 cos(6 + 3) =~ —0.1501 foot

sin(0.25) + sin(0.75) =~ 0.2474 + 0.6816 = 0.9290  64. True
sinl = 0.8415
Therefore, sint; + sint, # sin(t; + t,)



841 PART I11: Solutions to Even-Numbered Exercises

66. (a) The points (x, y;) and (x,, ¥,) are symmetric 68. Let h(t) = f(t)g(t)

about the origin. = sint cost.

(b) Because of the symmetry of the points, you can Then, h(—t) = sin(—t) cos(—t)
make the conjecture that sin(t; + ) = —sint;.

(c) Because of the symmetry of the points, you can
make the conjecture that cos(t, + ) = —cost,.

= —sintcost
= —h(t).
Thus, h(t) is odd.

70. f(x) =3(3x — 2) 10
y=3(3-2 “
x=3(3y -2 = o
2X=3y—2

2X+ 2 =3y

-10

Sx+1 =y
fx) = %(x +1)

72. fx)=VX¥—4,x=22,y=0

y= V-4
x=JVy2— 4
X2:y2_4
t+d4=y e 15
VE+4=y,x20
f71x) = VX +4,x20
74. f(X):% 76. f(x):%zx_:lj—xfz
Asymptotes: x = 3,y = 1 Slant asymptote: y = x — 1
it Vertical asymptote: x = 2

wWh 0o~
———
=
5]
<

N
N
N

===

1> X
4 6 810

78. C(10,000) = 50 dollars/pound 80. 200000

C(100,000) = 9.5 dollars/pound /

C(1,000,000) = 5.45 dollars/pound
As X - oo, C - 5 dollars/pound.
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P = 190,000 when t = 18.9 or late 2008



