Chapter 6 Graphs of Trigonometric Functions

6-1 | Angles and Radian Measure

Pages 347-348
1.

10.

11.

13.

15.

Check for Understanding

v

y 2. 90°% +
37
g
N

. Divide 10 by 8.

. Let R = 2r. For the circle with radius R, s’ = Rf or
2rf which is 2(r6). Thus, s’ = 2s. For the circle
with radius R, A’ = 3R or 5(2r)20 which is
%(472)6 or 4(%r20). Thus, A’ = 4A.

. 240° = 240° X Tgiv 6. 570° = 570° X T5o

_ 4m _ 197
~ 3 - 6
3 3w 180°
o T2 X o
= 270°
~1.75 = —1.75 X 1>
= 100.3°
. reference angle: %ﬁ — T or %; Quadrant 2
. 3w Vo
STy = Ty
117 57
reference angle: =5~ — m or —; Quadrant 3
1w Vs
tan =g~ = 75~
s=rf 12. 77° = 77° X 100
5w 77
s = 15( 6 ) = 180
s =~ 39.3 in. s=rf
T
s = 15(@)
s =~ 20.2 in.
1 ™
A=5r% 14. 54° = 54° X 505
1 2w 3w
= 30.9(%) =T
A =~ 2.1 units? = %,2,9
1 3
A= 5(62)(5)
A =~ 17.0 units?
30° = 30° X Tgo0
_ T
6
s=rl
s=14 E)
s=0.Tm
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16. 135° = 135° X oo 17. 210° = 210° X Jg0
_ 3w _
T4 ~ 6
o — o w o — o i
18. 300° = 300° X g5:  19. —450° = —450° X Jgo0
_ bm _ _bm
3 -2
20. —75° = —75° X g5 21. 1250° = 1250° X 755
5w 125w
12 - 18
T T 180° 11 11w 180°
22. 5 = X . 23. 37 =73 X5
= 105° = 660°
24,17 =17 x 2 25. —3.5=—3.5 X 1o
= 974.0° = —200.5°
w b 180° 180°
26. =55 = ~62 - 27. 17.5 =175 X ——
= —29.0° = 1002.7°
28. reference angle: 2w — %ﬁ or %; Quadrant 4
. bmw \/5
STyt = Ty
29. reference angle: -~ — mor %; Quadrant 3
T \/g
tan “g" = 73~
30. reference angle: %ﬂ — mor %; Quadrant 3
5w \/5
COS 7y = Ty
31. reference angle: %ﬁ — T or %; Quadrant 3
. I 1
sin 5~ = —3
32. MTW is coterminal with 2?“
reference angle: m — %ﬂ or %; Quadrant 2
tan MTW =-V3
197 . . . 5m
33. — is coterminal with =~
reference angle: w — %ﬂ or %; Quadrant 2
( 194) __Vs
cos| = )=~
34.s=r10 35.s=1r0
2w 5m
s = 14(?) s = 14(3)
s=~29.3cm s = 18.3 cm
36. 150° = 150° X g0 37. 282° = 282° X Jgo
_ bm _ 47w
~ 6 e
s=rl s=rf
5w 47
s=14<6) s=14(¥)
s~ 36.7cm s =~ 68.9 cm
38. 5 =10 39. 320° = 320° X 1500
3w 16w
s 14(‘11‘) =79
s=~12.0 cm s=rf
s = 14(*2")
s~ 178.2cm




40. r = 5
r=+(22)
r=11
41. s=rb
70.7 = ()
18.00360716 = r
42. 60° = 60° X 55
_ T
— 3
19
43. A =510
1 5
= 1a03(3)

A =~ 65.4 units?

45. A =312
1 m
A=5m(5)
A = 9.6 units?
47. 225° = 225° X Tg55
. 5m
T
A= %r20

1 5
4=3@(7)
A =~ 70.7 units?

w

78° = 178° X

180°
_ 13w
~ 30
s=rb
13m
s = 11(@)
s~ 15.01n.
d=2r
d =~ 2(18.0)
d = 36.0m
s=rb
ku
14.2 = r(g)

13.56 = r; about 13.6 cm

o — o )
44. 90° = 90° X 7505

[a

2= 1o

A r20
1 T
A=4e@2(3)
A = 380.1 units?
46. A =312
1 47

A= 5(12.52)(7)
A =~ 140.2 units?

48. 82° = 82° X Tg0=
_ Alw
=50

A= %ﬂe

1 417
A= 5(7.32)(ﬁ)
A =~ 38.1 units?

49a. s =r6 49b. A= 5%
6 =r(1.2) 1
5=r;5ft =36%(1.2)
A = 15 ft2
50a. 135° = 135° X 505 50b. A = %r20
3 1 3m
=7 A= 5(48.42)(7>
s=rf A~ 2757.8 mm?2
114 = r(%")
48.38 = r; about 48.4 mm
5la. A= % 51b. s = 10
1, s~ 12.2(0.2)
16 =5r%(0.2) s~ 24in.
150 = r?
12.247 ~r
about 12.2 in.
_ 1o _ 180°
52a. =512 52b. 3.4 = 3.4 X —
1 — o
15.3 = 5(3%)0 ~ 194.8
3.4 = 0; 3.4 radians
52c. s =10 53a. 225° = 225° X 1o
s = 3(3.4) _ 5w
s=102m B 4
s=rb
5m
s = 2(7)
s=T9ft

173

180°

53b. s=r0 2.5 =25 X
5 =20 =~ 143.2°
25=10
54. 330° = 330° X 7505
_ lm
= 6
s=rf s=rf
s =2(4%") 11.5 ~ 86
s~ 11.51n. 1.44 = 6; about 1.4 radians
55. s=rb 0.5~ 0.5 x 1o
10.5 = 22.90 =~ 26.3°

0.46 = 6; about 0.5

56a. 45° — 34° = 11° 56b. 45° — 31° = 14°
11° = 11° X 750 14° = 14° X g0
_ um _
~ 180 90
s=r0 s=rb
s = 3960(14r) s = 3960( 57
s =~ 760.3 mi s =~ 967.6 mi
56c. 34° — 31° = 3°
3% = 3° X Tpe
~ 60
s=r0
s = 3960( %)
s = 207.3 mi
57. 84.5° = 84.5° X [go» 80° = 80° X Tg0r
1697 4w
~ 360 9
s=r0 s=rb
s = 0.70( ) s=0.67(F)
s =~ 1.03 mi s =~ 0.94 mi
1.03 + 1.46 + 0.94 + 1.8 ~ 5.23 mi
58a. r = éd 1.5 rotations = 1.5 X 2w radians
1,1 = 3w radians
r=3(23)
r=125
s=r0
s = 1.25(3m)
s=11.8 1t
58b. s=r0 3.6 = 3.6 X o-
45 = 1.250 ~ 206.3°
3.6 =10
59a. 6 =21 — T or o
= érzﬁ
1 3
=55(5)
A = 530.1 ft2
59b. A=5r2
750 = 3r2(%)
318.3098862 ~ r?
17.84124116 =~ r; about 17.8 ft
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60. 3.5 km = 350,000 cm
s=rb
350,000 = 320

10,937.5 = 0; 10,937.5 radians

61. Area of segment = Area of sector — Area of triangle
1 .
:%rza—gr-r-smoz

1 .
= 57“2(01 — sin @)

62.5 =36 +8+12)
=13
K=Vs(s—a)(s— bs— o)
K=%V13(13 - 6)(13 — 8)(13 — 12)
K =V455
K~ 21.3in?
63. Since 152° = 90°, consider Case II.

10.2 = 12, so there is no solution.

64. C = 180° — 38° — 27° = 115°
560 _ _a
sin 115° ~ sin 27°
a =~ 280.52
. o X
sin 38° =~ 55,75
x =~ 172.7 yd
65. I, IT1

66a. Find a quadratic regression line using a
graphing calculator. Sample answer: y = 102x2
— 5056x + 18,430

2020 — 1970 = 50

vy = 102x2 — 505x + 18,430

y = 102(50)2 — 505(50) + 18,430

y = 248,180

Sample answer: about 248,180

66b.

67.

r 1 -3 -2 6 10
1 1 -2 —4 2 12
2 1 —1 —4 -2 6
3 1 0 —2 0 10
4 1 1 2 14 66

f(—x) = (—0)* — 3(—x% — 2(—x)% + 6(—x) + 10
f(—x) = x* + 3x3 — 222 — 6x + 10

3 -2 —6 10
2 —4 6
5 8 10 30
Sample answers: 4; —2
68. -2 1 6 12 12
-2 -8 -8
1 4 4] 4
No; there is a remainder of 4.
69. x2 + y2 =16 - a2 + b2 =16
x-axis o+ b2 =16
a? + (-b)? =16
a? + b2 = 16; yes
y-axis a2+ b2 =16
(—a)? + b2 =16
a? + b2 = 16; yes
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70.

71.
72.

y=x a2+ b2 =16

®)2 + (0)? = 16

a? + b2 = 16; yes

y=—x a2+ b2=16

(-b)2+ (—a)2 =16

a? + b2 = 16; yes

all
4x — 2y +3z= —6
bx — 4y — 3z = —T5
9x — 6y = —81

2(4x — 2y + 32) = 2(—6)
3(8x + 3y — 22) = 3(2)

8x — 4y + 6z = —12
9x + 9y — 6z = 6

—

17x + by = —6
5(9x — 6y) = 5(—81) 45x — 30y = —405
6(17x + by) = 6(—6) - 102x + 30y = —36
147x = —441
x= -3
9x — 6y = —81 4x — 2y + 3z = —6
9(—3) — 6y = —81 4(—=3) —2(9) + 3z= -6
y=9 z=28
(=3,9,8
b
Since ¢ < 0, —q > 0. Given that p > 0,

p—q=p+g0and p +0g0> 0. So the
expression p — ¢ is nonnegative.
The correct choice is B.

6-2

Linear and Angular Velocity

Page 355
1.

* 1 min

Check for Understanding

N\

2m radians
1rev

1 min
60 s

5 rev

3. Linear velocity is the movement along the arc

3

with respect to time while angular velocity is the
change in the angle with respect to time.

. Both individuals would have the same change in

angle during the same amount of time. However,
an individual on the outside of the carousel would
travel farther than an individual on the inside
during the same amount of time.

. .. 0 .
. Since angular velocity is 7, the radius has no

effect on the angular velocity. Let R = 2r. For
a circle with radius R, v’ = R or (2r)7 which is
2(7‘%). Thus v = 2v.

. 5.8 X 27 = 11.67 or about 36.4 radians
. 710 X 27 = 1420 7 or about 4461.1 radians
. 3.2 X 2w = 6.4mw

9. 700 X 27 = 1400w

_9 _9
W=y W=y
_ Bdm _ 1400w
W=7 @w= 15

w = 2.9 radians/s w =~ 293.2 radians/min



10.

V= Trw
v = 12(36)
v =4321n./s

11.

U =rw
v = 7(5m)
v = 110.0 m/min

12a. r = 3960 + 22,300 or 26,260 mi

s=rb

s = 26,260(2m)

s~ 164,996.4 mi
0

12b. v=r-

Pages 355-358
13.
14.
15.
16.
17.
18.
19.

21.

23.

t
v = 26,260(27)
v = 6874.9 mph

Exercises

3 X 2w = 67 or about 18.8 radians

2.7 X 27 = 5.47 or about 17.0 radians

13.2 X 27 = 26.4w or about 82.9 radians

15.4 X 27 = 30.8w or about 96.8 radians

60.7 X 2m = 121.4m or about 381.4 radians
3900 X 2 = 78007 or about 24,504.4 radians

1.8 X 2w = 3.6m
0

w=7

_ 3.6m
w= 9
w = 1.3 radians/s
17.2 X 2 = 3447w

w =

w |

_ 344w
w=

w =~ 9.0 radians/s

100 X 2 = 200
0

w=7

2007

T
w = 39.3 radians/min

20.

22.

24.

3.5 X 2w ="Tmw
_9
W=y
_
w=3

w = 7.3 radians/min
28.4 X 2w = 56.8m

w =

o~ |

_ 56.8m
w=

w = 9.4 radians/s

122.6 X 27 = 245.27
9

W=7

_ 2452w

@ = g7
w = 28.5 radians/min

1 revolution 2 radians .
25. 50 seconds 1 revolution 0.1 radian/s
500 revolutions 1 minute 27 radians
26. 1 minute 60 seconds 1 revolution 52'{1
radians/s
85 radians 60 seconds 1 revolution
217. 1 second 1 minute 2w radians 811.7 rpm
28. v =rw 29. v=row
v = 8(16.6) v = 4(27.4)
v = 132.8 cm/s v = 109.6 ft/s
30. v=rw 3l.v=row
v = 1.8(6.1m) v = 17(75.3m)
v = 34.5 m/min v = 4021.6 in./s
32. v =rw 33.v=row
v = 39(805.6) v = 88.9(64.5m)
v = 31,418.4 in./min v = 18,014.0 mm/min
120° 60 seconds 1 revolution
34a. 1 second 1 minute 360° = 20 rpm
34b. 120° = 120° X Tg05
_ 2w
-3
0
w = ? U =rw
2
20 v=5(% )
3
w= "7 v=10.51n./s
2
w =5

35a.

35b.

35c.

36a.

36bh.

37a.

37b.

38a.

In 1 second, the second hand moves 6*10(360°)

or 6°.
o _ po _m U
= 6° X 505 OF 35
v=rb
v = 30(%)
v = 3.1 mm/s

In 1 second, the minute hand moves

o () (360%) or 0.1°.

0.1° = 0.1° X Jass or S
v=rb
0.1m
v = 27(@)
v = 0.05 mm/s

In 1 second, the hour hand moves

5(e5)(5) (360°) or about 0.008°,

‘IT

0.008° = 0.008° X

v=rb

0.008™
v= 18( 180 )
v = 0.003 mm/s
r= %d

r = 5(80) or 40

0

v=ry
8 = 40(%")
t=31s
3 X 21 = 6m radians
0
v=ry
1/6m
v = 225(%)
v="T.1"ftls
_ b
v=ry
6T
3.1= r(a)
9.87 = r; about 9.9 ft
35° = 35° X Tgo0
_Im
~ 36

lighter child: w = 7

heavier child: w =

180° or

0.008
180

-
v=r]

v = 40(i—§)
v = 5.6 ft/s

1 minute = 60 seconds

37c. 7.1 — 3.1 = 4 ft/s

w =~ 1.2 radians/s
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38b.

39a.

39b.

40a.

40b.

41a.

41b.

42a.

42b.

lighter child: v = rw

v~ 9(1.2)

v = 11.0 ft/s
heavier child: v = ro

v = 6(1.2)

v="T3ftls
3 miles = 190,080 inches
r= %d s=rb
r =5(30) 190,080 = 156
r=15 12,672 = 6

1 revolution

12,672 X o ~ 2017 revolutions

2.75 revolutions 60 seconds 60 minutes 2w radians
second 1 minute 1 hour 1 revolution
= 19,8007 radians/hour
U =rw
v = 15(19,800m)
v =~ 933,053.0181
933,053.0181 inches % 1 mile ~14.7 rnph
Mercury: Venus:
0 0
v=ry v=ry
2w 2w
v= 2440(1407.6) v= 6052(5832.5)
v =10.9 km/h v = 6.5 km/h
Earth: Mars:
0 0
v=ry v=ry
2w 2w
v = 6356(23. 35) v = 3375(24.623)
v = 1668.5 km/h v = 861.2 km/h

The linear velocity of Earth is about twice that
of Mars.

6 =10, cos wt

0= %cos t
=%cos*rrt

0= feos Tt

0 = cos wt
_ 37
wt = B

u
= or

1 3
t=5o0r05s t=5orlbs

3960 + 200 = 4160 miles

C = 2mr t = C + speed
C = 2mw(4160) t =~ 26,138.05088 + 17,000
C =~ 26138.05088 t = 1.537532405
o=?
o 2m
@ 154
w = 4.1 radians/h
w= % t = C = speed
1=2 2 = 9mr + 17,000
5=t 5(17,000) = 277
ful
5 (17,000)
2 =r
4250 =r

4250 — 3960 = 290; about 290 mi
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42c.

43a.
43b.

44.

45.

46.

47.

48.

3960 + 500 = 4460; C = 2m(4460) or
28023.00647

t = 28,023.00647 + 17,000 or 1.648412145
0

w=t
~21’r
@ =165
w= 3.8

Its angular velocity is between 3.8 radians/h and
4.1 radians/h.

B clockwise; C counterclockwise
0
Uy = rA(;)A
120
Uy = 3.0(T)
v, = 360
The linear velocity of each of the three rollers is
the same.
0 0
=T B(?)B Uc=T c(?)c
0B 0C
360 = 2.0 - 2 360 = 4.8 -
180 = 0 75 =0,
180 rpm 75 rpm
105° = 105° X g00
_Im
T 12
A=5r%
1 T
A=1125(5)
A =~ 47.5 cm?
r= %d
1
r=35(7.3)
r=3.65
/
N
0 = 360° + 10 or 36°
. x y
sinf = cos =
. x y
sin 36° = 3= cos 36° = 35=
x =~ 2.145416171 y = 2.952912029
= Sbh

A =~ 3(2.15)(2.95)

A =~ 3.16761261

Area of pentagon =~ 10(3.17) or about 31.68 cm?
1o

85°20'55" = 35° + 20’ () + 55'(5a057)
~ 35.349°
10+ Vk—5=38 Check: 10+ VkE—-5=38
Vk—5=-2 10+V9-528
VE-5=14 10+V428
k=9 10+228
12 #8

no real solution
(x = (=4)x = 3D)x — (=30) =0
(x + 4)(x — 3i)(x+ 3i)) =0
x+HE:+9 =0
X3+ 4x2 + 9x + 36 =0



49 VA 4
]
y>C+17 4
1
vl
/0] X
1
1
]
1
14
0-5
50.m=_6_8
__=5 5
m = ""74 0T 7y

Y=y, =mx —x)
y— 0= — (~6))

5 15
y 14% + s
51. P=2a + 2b
P=2() + 20
P=2b+2b
7
P=5
2P ..
- = The correct choice is D.

6-3 | Graphing Sine and
Cosine Functions

Page 363 Check for Understanding

1. Sample answer:

period: 6
3m w 5w

2020 2

2. Sample answers: —

3. cos x = cos(x + 2m)
4. y

1

y=sinx

y=c0s x

Both functions are periodic functions with the
period of 2m. The domain of both functions is the
set of real numbers, and the range of both
functions is the set of real numbers between —1
and 1, inclusive. The x-intercepts of the sine
function are located at wn, but the x-intercepts of
the cosine function are located at % + 7n, where n
is an integer. The y-intercept of the sine function
is 0, but the y-intercept of the cosine function is 1.
The maximum value of the sine function occurs
when x = % + 2mn and its minimum value occurs

3 . .
when x = =~ + 27n, where n is an integer. The

maximum value of the cosine function occurs
when x = wn, where n is an even integer, and its
minimum value occurs when x = wn, where n is
an odd integer.

5. yes; 4 6. 0 7.1
8. %ﬁ + 2mn, where n is an integer
9. Jy

11 Ncosx
A + +

10. y

11. Neither; the period is not 2.
12. April (month 4):
y =49 + 28 sin [%(t - 4)]
y =49 + 28 sin [%(4 - 4)]
y =49
October (month 10):
y =49 + 28 sin [%(t - 4)]
y =49 + 28 sin [%(10 - 4)]
y =49
The average temperatures are the same.

Exercises
15. yes; 20 16. no

Pages 363-366
13. yes; 6 14. no

17. no 18. no 19. 1 20. 0
21.0 22. 1 23. —1 24. -1
25.sinm +cosm™ =0+ (—1)
=-1
26. sin 2w —cos 2w =0 — 1
=-1

27. wm + 2mn, where n is an integer
28. % + 2mn, where n is an integer
29. g + mwn, where n is an integer

30. 6 + 2mn, where n is an integer

31. y
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32. Jy

43a. csc = 55 43b. csc b =

11 - 1=—= 1L
y=cosx ~ sind ~ sinég
) sinf =1 sinf = -1
o[ 8 97 107 X % + 27n, where n %T + 2mn, where n
1l is an integer is an integer
43c. csc 0 is undefined when sin § = 0.
wn, where n is an integer

1
sin 0

33. y 44a. sect = 44b. sec § = 00159
1 _ 1 _ 1
y=cosx 1 1_c059 71_0050
cosf =1 cosf =-1
+ + —N 2mn, where n 7w + 2mn, where n
_ _ _ ol x S . L
5w dar S 1S an Integer 1s an 1nteger
—14 44c. sec § is undefined when cos 6 = 0.
w . .
5 t+ mn, where n is an integer
34. y 45.

X 57

[0, 2] scl:% by [—2, 2] scl:1

3w T
35. y x="1

S

36. Y [0, 2] scl:5 b

y=sinx

11 /-\ O0=x= %,
47.
— 1 ; ;
/77 571\ X
_1 4

37. y = cos x; the maximum value of 1 occurs when
x = 4m, the minimum value of —1 occurs when

x = b, and the x-intercepts are 77“, 97“, and uTﬂ [0, 27] sc1 :% by [-2, 2] sc1:1
38. Neither; the graph does not cross the x-axis. none

[—2, 2] scl:1

.J>|§]" INE]
N <
®
IA
[\
E]

39. y = sin x; the maximum value of 1 occurs when 48.

11 ..
x=— 2“, the minimum value of —1 occurs

13 .
when x = —Tﬂ, and the x-intercepts are — 7,

—6m, and —5.

40. Sample answer: a shift ofg to the left

™ . .
41. x = ot Tn, where n is an integer

42. x = wn, where n is an integer [0, 27] scl :% by [—2, 2] sc1:1

3
x=0,5=x=m "y =x=2w
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49.

50.

51a.

51b.

52a.
52b.
52e.

52f.

53a.

53b.

7
N

[0, 2] scl:% by [-2, 2] sc1:1

x=0,7%,2m

N
N

[0, 27] scl:% by [-2, 2] sc1:1
_m 5w

X="p5y

July (month 7):

y =43 + 31 sin [%(t - 4)]

y =43 + 31 sin [%(7 - 4)]

y="7T4

January (month 1):

y =43 + 31 sin [%(t - 4)]

y =43 + 31 sin [%(1 - 4)]

y=12

74 — 12 = 62; it is twice the coefficient.

Using answers from 51a., 74 + 12 = 86; it is
twice the constant term.

wn, where n is an integer

2 52¢. —2 52d. 2w
y
27 y=2sinx
i /

X

It expands the graph vertically.
P =100 + 20 sin 2wt

P =100 + 20 sin 2w(0) or 100

P =100 + 20 sin 2m(0.25) or 120
P =100 + 20 sin 27(0.5) or 100
P =100 + 20 sin 2m(0.75) or 80
P =100 + 20 sin 2w(1) or 100

0.25s 53c. 0.75 s

54a. v = 3.5 cos (A/%)

v = 3.5 cos <0~9 %)

v=—3.3cm
v = 3.5cos (t\/%)
v = 3.5 cos (1~7 %)
v~ 2.0cm
54b. v = 3.5 cos (t %)
0 = 3.5 cos (t %)
0 = cos (t\/%)
gm0
cos t0=t 1.99

_ 19.6
1570796327 =~ t | 1og

0.5005164776 = t; about 0.5 s
54c. v = 3.5 cos (t\/g)
3.5 = 3.5 cos (t\/?j>

_ ( 19.6)
1 =cos|ty1gg

“1q - 19.6
cos =1 199
19.6

2m = t\|7g9

2.00206591 = ¢; about 2.0 s
55a. f + "7", where n is an integer
55b. 1 55c. —1 55d. m

AN
SYRYRYE

56a. P = 500 + 200 sin [0.4(¢ — 2)]
P = 500 + 200 sin [0.4(0 — 2)] or about 357
pumas
D = 1500 + 400 sin (0.4¢%)
D = 1500 + 400 sin (0.4(0)) or 1500 deer
56b. P = 500 + 200 sin [0.4(t — 2)]
P =500 + 200 sin [0.4(10 — 2)] or about 488
pumas
D = 1500 + 400 sin (0.4¢)
D = 1500 + 400 sin (0.4(10)) or about 1197 deer
56¢. P = 500 + 200 sin [0.4(¢ — 2)]
P =500 + 200 sin [0.4(25 — 2)] or about 545
pumas
D = 1500 + 400 sin (0.4¢%)
D = 1500 + 400 sin (0.4(25)) or about 1282 deer

500 revolutions
57 1 minute X

y = c0s 2x

2w radians
1 revolution

1 minute
60 seconds

~ 52.4 radians
per second

58. 1.5 = —1.5 x 2%

~ —85.9°
59. 45°, 135°

Chapter 6



60.

2 x x>+ 4
vt2 2-x 24
—1(x + 2)(x — 2)(xi2) =—1(x + 2)(x — 2)(2fx)

61.

62.

63.

64.

65.

66.

+ D@+ 6 - (5
—1(x—2)(2) = (x + 2)(x) + (—1)(x2 + 4)
—2x+4=x2+2x—x2—4
x=2
But, x # 2, so there is no solution.
1 positive real zero

f(=x)=—2x3 +3x2 + 1lx — 6
2 or 0 negative real zeros
20 2 3 -—-11 -6
4 14 6
2 7 300
2%+ Tx+3=0
2x+ 1)(x+3)=0
2x+1=0 or x+3=0
1
x=—3 x= -3
-3, 3,2
Qg 1 2 -9 18
1 3 -6
1 3 -6 012
12; no
Ag(x) vertical:
:g()_x2+x 2+x=0
1 x(x+1)=0
/—» x=0o0rx+1=0
10 X
x=-1
horizontal:
y=1

reflected over the x-axis, expanded vertically by a
factor of 3
-2 4 -1
1 -1 0
-3 4 5
e [ I S AR A
4 5 -3 b5 -3 4
= —2(=5) — 46) ~ 1(1)
=-11

[

o

_ =13 +0©@) —-1(2) +0(—4) —1(1) + 0(6)
[ 0(3) + 1(2) 02) + 1(—4) 0(1) + 1(6)]
_|-3 -2 -1
[ 2 —4 6]
A'(-3,2), B'(-2, —4), C'(—1, 6)
67. x = %y y
_2 [ x=%
y=3X

Chapter 6
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68. Perimeter of square RSVW
=RS+ SV+ VW + WR
=5+5+5+50r20

Perimeter of rectangle RTUW
=RT+ TU + UW + WR
=G+2+5+G+2)+5
=24

24 —20=14

The correct choice is B.

Page 367 History of Mathematics
1.
n n? 4+ nd 1
+
1 2 2
2 12 ++"
3 36 &
4 80 T
5 150 L
3 ?’)23 [0, 30] sc1:5 by [0, 30,000]
sc1:5000

8 576
9 810

10 1100

11 1452

12 1872

13 2366

14 2940

15 3600

16 4352

17 5202

18 6156

19 7220

20 8400

21 9702

22 11,132

23 12,696

24 14,400

25 16,250

26 18,252

27 20,412

28 22,736

29 25,230

30 27,900

The graph is not a straight line. It curves upward,
increasing more rapidly as the value of n
increases.

2. See students’ work.



ude and Period of Sine and

phing Calculator Exploration

6.4 | Amplit
Cosine Functions
Page 369 Gra
1.

A WAL

2. The graph is shrunk horizontally.

3. The graph of f(x) = sin kx for & < 0 is the graph of
f(x) = sin [k reflected over the y-axis.

Pages 372-373

Check for Understanding

1. Sample answer: y = 5 sin 26

2. The graphs are a reflection of each other over the

f-axis.

. 2
3. A: period = 717 or

B: period = Z.ﬂ

C: period = -

2

or 4

D: period = 27

C has the greatest period.

4. Period and fre

y

quency are reciprocals of each other.

y=3cos 0

All three graphs are periodic and curve above and
below the x-axis. The amplitude of y = 3 cos 0 is 3,
while the amplitude of y = cos 6 and y = cos 30 is

1. The period of y = cos 30 is ', while the period

of y = cos 6 and y = 3 cos 0 is 2.

6. 0-2.50= 25
y

AN

y=-2.5¢c0s60

i{/w \zys'wxfﬂ/e

2m
4

I
i v VI

7.

ar
2

y=sin46

—_

8. 100 = 10; 5, =

=10sin 26

%

9. BO=3;%5 =
y =3c0s26
i{ /\y 7s\ /\
_(13__'7}'2'77'3'77'0
_2..
-31
2
10. 00.50=0.5; ; = 12=
6
1 y=05sin§
O 27 4x 6287 107w
_1..
p 2w
11. O0—% D—g 1 =8mw
4
y 1
0.2t y=—5¢008;
) ) ) -0
\O 27 4w 67 87
-0.2
2
12. AO= 0.8 =T
A==+08 k=2"or2

y = *=0.8 sin 20

Chapter 6



13. DAD

A
y = cos 20

y = *7sin 66

14. DAD = 1.5 2 5 LN TN f
AV TV
y=+15cos%0 —14

Il
J

Do

> ”|=l
Il

Il
I+
N

Il

o

=

o3}
S

S}

2
15'DAD:Z 5 =6
X K 2
A=i% k=%0r§ 21.%2817
y:i%cos%G :
2w 1 y
16. JAO = 0.25 T = 201
k

2 — [}
A= +0.25 = 588w A Y= 6084
y = *=0.25 sin (588w X 1) 0
of 2N\ 4r Sfor 8z
Pages 373-377 Exercises 4

17. (0= 2

y
271 y=2sin6 22.

y = sin 66

[RVARY, AVA A

y 2
y=—3cosg 23. 50 =5, %" = 2

TN ASA

74..
19. O1.50= 15 1
y
2l y—15sine 24. 0-20 = 2; % = 4x
11 y

+ + + 1 y=-2c0s0.50
77\/277’ 377\/0 2t
[, /\ . .0
ol O_/T o SW

Chapter 6 182



25. |2 = 5% 30. (B0 = 3; o% = 4n
y y
1 =3 cos 0.560
y= —%sin 90 ~ | g
| IANANTA
0 . p \e o) o pr 4w 5\0
i\ T 2 1
~041 ~21
12
26. (80 = §; oF = 4 31. ]——] =33
y y
81 y = 85sin 0.50 1
41 y= —%cos 30
10 = 2x 3z Ar 57 0 % ™ 3 5m 0
4..
-8l -1
2m 1 1 2w
27.0-30=3; — =4 32. [3] = 3 1 =6m
2 3
y y
41 y=-3sin%0 T
/\ y=%sing
+ + + + + . + \ f———t 0
Y= ON =/ . \3z /2n 5M9 ] T 2r  Sa~da_ 557
2 2 2
72..
74-. _1 4
2 2 2w 14 _ g2
28.’5‘:}?&:? 33. 0-40=4; | =4
7 2
y y .
081 y= 3005 70 41 y=—Asing
/
N . . . . ; 0 + + + + +
¥y O ™ 77- 3777 ) 5 37 O} T T 37 4 57 6
~0.4 2 -21
-081 —41
2
29. BO=3; 2 = x 34. 0-2.50=25; 7 = 10m
5
X y=3sin20 y
2 / 1 y=-25c0s ¢
] /
9 ™ ™ 0 et et
O/ 37 4w 5w 6
~<1
2 1
35. [0.50 = 0.5; 5937 = 349

183
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36.

317.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

CAO=04
A=2*04
y=*0.4 sin%

0AO= 35.7
A= *35.7

y = *+35.7 sin 86
1

0AO=
A=+
y = _i sin 66
0AO=0.34
A= *+0.34
y = *0.34 sin %9
0AO= 4.5
A==*45

y==*45 sin%@
0AO = 16
A= +16

y = =16 sin 750

0AO=5
A= =*5h

y = *b5cos 0

ma0=2
A==+2

y = i% cos 146
0AO0=17.5
A==*175
y==175 cos%
0AO=0.5
A= %05

20
y = =*0.5cos 390
2

AD=
2
A= 5
y = i% cos 17300
0AO0=17.9
A=*179
y = *17.9 cos %6
0AO=1.5
A==*15

y = =*1.5sin 46, y = =1.5 cos 40

cosine curve A =2

[
y=2cosy

Chapter 6

2 = 10w
1
k=%
2m _m
E T4
k=38
20 @
E T3
k=6
2= 0.75m
8
k=73
2m  bmw
E T4
8
k=%
2
7 =30
v
k=15
ZZZZW
k=1
2m _om
kT
k=14
27“26‘”
1
k=73
20— 0.3m
20
k=5
2n _ 3
E 5T
10
k=%
2w
5 =16
K
k=g
2m _w
kT2
k=4
2,:=41T
1
k=75

184

50.

51.

52.

53.

54.

55.

sine curve A = 0.5 5 =T
k=2
y = 0.5 sin 20
cosine curve A = —3 27“ =27
k=1
y= —3cosf
sine curve A = —1.5 27“ = 4
o=t
.0
y=—15siny
2 1
0AO= 3.8 r = 120
A= =*38 k = 240w
y = *=3.8 sin(240m X t)
2 1
OAO= 15 T
A= =15 k="T2w

y = =15 cos (72w X )

N e

All the graphs have the same shape, but have
been translated vertically.

A-(-4) 2m
56a. DAD = [~ T _ g
k=7
3
0AOd = ‘5’
A = *1.5; down first, so A = —1.5
y=—L15sint
56b. y = —1.5 sin %t 56c. y = —1.5sin %t
y = —1.5sin7(3) y = —1.5sin (12
y=—-11ft y=0ft
57a. Maximum value of sin § = 1.
Maximum value of 2 + sinf =2 + 1or 3
57b. Minimum value of sin § = —1
Minimum value of 2 + sinf = 2 + (—1)or 1
57c. 2* =2
37d. y
y=2+sin@
/2.
Of = 2r 3z 4r 576
58a. CAD= 0.2 T
A= =*0.2 k = 524w
y = *+0.2 sin (5624 X t)



1 2w 1
58b. 0AO = 5(0.2) % = 5oz
A= *0.1 k = 1048w
y = *=0.1 sin (10487 X ?)
2 1
58c. A = 2(0.2) % = 11
A= *04 k = 262w
y = 0.4 sin (2627 X 1)
59a. y = A cos (A/%)
y = 1.5 cos (t,/%)
59b. y = 1.5 cos (t,/%)
y = 1.5 cos (4,/97'38)
y=0.6
about 0.6 m to the right
59c. y = 1.5 cos (tJ%)
y = 1.5 cos (7.9,/9?8)
y=—1.2
about 1.2 m to the left
60a. % + wn, where n is an integer
60b. —1
60c. 2" = 2
60d. y
N = ¢os(6 + )
Y/ v g \/ i
-1
6la. y = 1.5 cos (t\/%) 2711 ~ 6.8
y = 1.5 cos (t loéf) k = 0.9 s/cycle
y = 1.5 cos 6.8t frequency: % =~ 1.1 hertz
61b. y = 15cos (/) =56
y = 1.5 cos (t‘/%) k = 1.1 s/cycle
y = 1.5 cos 5.6t frequency: ﬁ =~ 0.9 hertz
A 2
61lc. y = 1.5 cos (t\/%) Tw ~ 4.8

y = 1.5 cos (t %)
y = 1.5 cos 4.8t

61d. It increases.
62. 0

63. 84 X 21 = 1687 radians

A
t
1687

6
w =~ 88.0 radians/s

w =

k = 1.3 slcycle

frequency: % =~ 0.8 hertz

6le. It decreases.

185

64. 73° = 73° X Jgov s=rb
= % s = 9(%)
s~ 11.51n.
65. a?+ b2 =¢c2 tan A = g
15.12 + 19.52 = ¢2 tan A = 5%1,
24.66292764 ~ ¢ A=tan~1 12k

A =~ 37.75273111
B = 180° — (90° + 37.8°) or 52.2°
c=24.7,A=37.8°B=52.2°

T=2’AT\/z
417217\/7

0.6525352667 ~ ,/*8

0.458022743 =~ 55

4.17 = {; about 4.17 m
b2 — 4ac = 5% — 4(3)(10)
= -95

2 imaginary roots

68a. Let x = the number of Model 28 cards and let
y = the number of Model 74 cards.
30x + 15y = 240
20x + 30y = 360
12x + 10y = 480
x=0
y=0

66.

67.

P(x, y) = 100x + 60y

P(0, 0) = 100(0) + 60(0) or O
P(0, 12) = 100(0) + 60(12) or 720
P(3, 10) = 100(3) + 60(10) or 900
P(0, 8) = 100(0) + 60(8) or 480

3 of Model 28, 10 of Model 74

$900
1 0].[-2 1 3 -3
69- [0 —1] [—1 -1 —4 —2}
1(1) + 0(-1)

_ {1(—2) +0(-1)
0(=2) + (=D(=1) 01 + (-D(=D

68b.

13) +0(—=4)  1(-3) + 0(~2) ]
0@ + (—D(=4) 0(=3) + (-D(-2)
_[-2 1 3 -3

[ 114 2

(-2,1),(1,1),3,4), (-3,2)

70. \g(x)"

Chapter 6



71. y = 14.7x + 140.1
y = 14.7(20) + 140.1

y = $434.10
2.
7 x x2 y
—4 (—4)2 16
-3 (—3)2 9
-2 (—2)2 4

{(=4,16), (=3, 9), (=2, 49)}; yes

73. A=3s2 radius = é(lO) or5
100 = s? A=mr?
10=s A = w(5)2 or 251

4(25m) = 100w
The correct choice is C.

Page 377 Mid-Chapter Quiz
bm _ bmw , 180°
1. 6 6 T
= 150°
2.r= éd s=rb
r=2(0.5) or 0.25 s = 0.25(°F)
s=~13m
3. A= %rgﬁ
1 217
= 3(F)
A=~ 402 ft2
4. 7.8 X 27 = 15.67 or about 49.0 radians
5. 8.6 X 27 = 17.2m 6.V =rw
© :g v = 3(8m)
17.27 v = 75.4 meters/s
W=y

w = 7.7 radians/s

7.1
8. y
y=cosx
‘I..
Ve, /\ ;
(0] 7.7 8w \9:7 X
71 4
2
9.0-70="7; ; =6m
3
y
sl y=—Tcos?
' /\ /\
0./2'77 ' 4WW8W ' 10@
}(-
_8..
2w ™
10. DAO =5 % =3
A==*5 k=6
y = =5 sin 66

Chapter 6
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6-5

Translations of Sine
and Cosine Functions

Pag
1.

2.
3.

Pag
1.

2.

3a.
3b.
3c.
3d.

4.

e 378 Graphing Calculator Exploration

R

R

The graph shifts farther to the left.
The graph shifts farther to the right.

e 383 Check for Understanding

Both graphs are the sine curve. The graph of y =
sin x + 1 has a vertical shift of 1 unit upward,
while the graph of y = sin (x + 1) has a horizontal
shift of 1 unit to the left.

sine function
increase [AQ
decrease h
increase [k
increase ¢

Graph y = sin x and y = cos x, and find the sum of
their ordinates.

-3
. Jamal; f% =-———or 3
6
ku
- y
2 1 y=3cos(0—73)
N J\_'/w ' 3\\'/77 ' 55\0
.3;y=3 y
A=1;
27 4 y=sin260+3
2 — T
O "7 27 3rm 4r 5780




8. D2I:J:2;2l:*rr; —%; -5

x 27 37 4w 570
y=2sin(260 + =) -5

L . _ .
9 D—ED:E, 1 —47T,—T—2,3
2 2
y
o v=a-fems(i-3)

m}

O = 2n 3z 4r 570

10. CAD = 20 2 c=0
A==*20 k=2w h =100
y = =20 sin 270 + 100
1. AD=0.6 2 =124
A=206 k=45
C
—4=-2.13 h=1
- =213
62
_ 213w
= 62 o
y = £0.6 cos (6%6 + 6.;)
+ 7
12. .
x sin x — cos x y
0 sin 0 — cos 0 -1
ku . kU v
9 SIn , — €OS 5 1
T sin ™ — cos 1
3m . 3w 3w
o SIn 5 — COS - -1
21 sin 27 — cos 27 -1
y y=sinx—cos x
1.
o T 2'77 X
\‘1/
13a. 220 = 100; P = 100
13b. A0 = 22, oo
0AO = 30 k=2w
A= =30 P = *+30 sin 2wt + 100

187

P = 30sin 27t + 100

-

Pages 383-386 Exercises

14. —é: —%2‘”01'277;A: 1;2%:217

y
y=sin(@ — 2m)

JAWAWA

c ‘rr 21
156, 5 =—53A=1+ =7
y
y=sin(20 + =)

U
2
16. —fz ——or —2m A = 2; ZTTF = 8w
e 1 1
N 1

ON « 27 37 fiw 57 6w 7w 0

21 y=2cos(§+7)

Chapter 6



y="5cos0—4
19. T;y =17

2
A=Ly =m

y=1+ cos 20

s

O T or 37 Ar 57 0
20. %2 5 or2m; —3
7 .
21. BO=3; 5 = ﬂ’TZE’O

[eola

2 -
22. 060 = 6; 77 = 2m — 7 = — 52

m y==6sin(6+7)+2

-4

23. O10=1; T = 6m; s :%;_2
’ 3
y
T or 37 4T 57 0

(0]

Chapter 6
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w

24. (50 =5; 5 —3; 20

26.

217.

28.

29.

30.

31.

32.

’39 3’
y
0T y=20+5c0s(30 +m)
2..
101
O " # 27 3r 4n 570
1 1 2w 0
O0=753"71 =4m—-71 =0, -3

2 2
y

x 2 3w 4w 57w 0
21 IRV
- y=3c00s;—3
74..

2 —4
100 = 10; = = 8m; —— °
4

4

y=10sin(§ —4m) -5

N

-10
_15..
A0 Z_T(_S) 41T;%to the left or —%;
LAO= 4 down 2, or —2
A==*4;4
2 C
tAl=7 =37 -5 =m h=-17
2 3
=+7 k=73 o
€="73

3 2w c 1
b=y %= G=m h=q
A=+2 k=10 c¢=-10m
y =+ sin (100 — 10m) + &
2w ’lT c rd
mMo=385 =T _£_T g
A=+35 k=4 P
y—+35cos(40—1-r)+7
2m T c . 7
mMo=5  F=% -5-=3 h=3%
A=+3 k=12  c=-4n
4

y==x3c 08(120—41T)+—



33.

34.

35.

36.

37.

2w

<

OAO=100 =45 —37 =0 h =—-110
5
A==+100 k=2 =0
y = £100 cos (%0) — 110
1-(=9 2m
040 = 2 % =4m h=-1
DAD = 2 k=7
A==*2;-2
y = —ZCOS(%)—l
3.5 —(2.5) 2@ c
DAD:f };:’lT _EZO h:3
0A0= 0.5 k=2 c=0
A= +05;05
y=0.5sin20 + 3
x sin x sinx + x
0 0 0
5 1 5+ 1= 2.57
™ 0 w=~ 3.14
3 3
5 -1 -5 1=3.71
2 0 27 =~ 6.28
y _ .
gl y=x+sinx
6..
4..
2..
o) T 2'77 3'77 X
x CcoSs X sin x cos x — sin x
0 1 0 1
™
Y 0 1 -1
™ -1 0 -1
3w
5 0 -1 1
2 1 0 1
y
2..

4-7\\ _|./=008).(—sz/:-\

27 X

189

38.
x sin x 2x sin 2x sin x + sin 2x
0 0 0 0 0
K v
) 0.71 Y 1 1.71
5 1 m 0 1
y 0 2 0 0
Z -1 | 8m 0 -1
21 0 4 0 0
y
2..
14
(0
_2..
39.
4] y=2sinx
y=3¢c0s x
40. V4 y=cos2x— cos 3x
y = cos 3x y = cos 2x
41a. 2000 + 1000 = 3000
2000 — 1000 = 1000
41b. 10,000 + 5000 = 15,000
10,000 — 5000 = 5000
41c.
[0, 24] sc1:1 by [0, 16,000] sc1:1000
41d. months number 3 and 15
41e. months number 0, 12, 24
41f. When the sheep population is at a maximum,
the wolf population is on the increase because of
the maximum availability of food. The upswing
in wolf population leads to a maximum later.
Chapter 6




43a. 46 — 42 =4ft

43b. r = 5d t=21+4
r = 5(42) t=25
r=21
3 revolutions 1 revolution
43c. 60 seconds ~  x seconds
x=20s
43d. CAO = 21 2~ 90 h=25
K
A==21;21 k=15

h =25+ 21sin g

it
10
it

10

43e. h =25 + 21 sin
46 = 25 + 21 sin
1 = sin (%)
sin~! = sin (%)
5=15s

43 h =25+ 21 sin (75

h=25+21 sin(“'w)

NN
— —

10
h =25 ft
44, = -Jor0
_m
c_ 2 m
kT T 2 Oy

There is a % phase difference.

45a. y = Vsinx 45b. y = <"
45¢. y = cos x2 45d. y = sin Vx

2w 1
46. 5 = 5971

k = 588w y = 0.25 sin 588t

47. v =ro

v="7(19.2)

v = 134.4 cm/s
48. asymptote: x = 2

_ x— 3 y
y x— 2

ylx—2)=x—-3
yx — 2y =x — 3

<
I
x|
11
roleo

-2y —3=x—yx

|
—

~2y = 3=2x(1 - ) ! X
723}73_ 1
1-y =X :

asymptote: y = 1

Chapter 6

49. f() =

x—1
3
y:x—l
3
x=7_"7
x(y —1) =3
y-1=1%
y=%+1
11 3 5| _
50. [1 1][_3 _5]7;(
13) + 1(=3) 1(5) + 1(-5)| _ X
1) + 1(=3) 1(5) + 1(-5)
0 0 =X
0 0

51. 7(3x + 5y) = 7(4)
14x — 35y = 21 -

21x + 35y = 28
14x — 35y = 21

35x =49
x=14
3x+ by =4
3(1.4) + 5y = 4
y = —0.04 (1.4, —0.04)
52, v4
x lx + 4] y
—6 -6 + 40 2
—4 -4 + 40 0
-2 0-2 + 40 2
0 | to+4b 4 y<ix+a Op X

53.3x —y+7=0 y =y =mx—x)
y=3x+17 y—(=2)=3x—3)
slope: 3 y+2=3x—9
3x—y—11=0
54. 4 inches =%foot
75 X 42 X 5 = 1050 cubic feet

1050 X 7.48 = 7854 gal
The correct answer is 7854.

Modeling Real-World Data

6-6 | with Sinusoidal Functions

Pages 390-391 Check for Understanding

1. any function that can be written as a sine function
or a cosine function

2. Both data that can be modeled with a polynomial
function and data that can be modeled with a
sinusoidal function have fluctuations. However,
data that can be modeled with a sinusoidal
function repeat themselves periodically, and data
that can be modeled with a polynomial function
do not.

3. Sample answers: the amount of daylight, the
average monthly temperatures, the height of a
seat on a Ferris wheel



4a. y = -5 COS(Et> 4b. 5 units above

y = —5 cos (% . 0) equilibrium

y=-5

5 units below equilibrium
4c. y = —5Hcos (%t)

y = —5cos(%-7)

y=—4.33

about 4.33 units above equilibrium

140 — 80 140 + 80
5. A="5 h=""
A =30 h =110
2

ksz P = 30 sin 27t + 110
ga. A="0_40 5 AL 6b. h = &AL ;r AL

A=125° h = 53.5°
6¢c. 12 months
6d. A=+125 2T = 12 h =535

k-3
"
y = —12.5 cos (Et + c) + 53.5
41 = —12.5 cos (% 1+ c) + 535
—12.5 = —12.5 cos (% + c)
v
1 = cos (g + c)

osTl1=7%+c
cosl1—¢=c
-0.5=¢
Sample answer: y = —12.5 cos (%t - 0.5) + 53.5

6e. y = —12.5 cos (%t — 0.5) +53.5
y = —12.5 cos (%(2) - 0.5) +53.5
y ~ 42.82517529
Sample answer: About 42.8°; it is somewhat
close to the actual average.
6f. y=—12.5 cos (%t - 0.5) +53.5

y = —12.5 cos (%(10) - 0.5) +53.5

y = 53.20504268
Sample answer: About 53.2°; it is close to the
actual average.

Pages 391-39%4 Exercises
7a. 05
7b. 7 = 6601
1
k= 330
1
7c. 1 = 330 hertz
330
8a. 3.5 + [0-30 = 6.5 units
8b. 3.5 — 3 = 0.5 units
2n _ 2w 6
8c. 5 = 5w s

3

191

12a. b= 47.5; A = 23.5; 2% = 12; —

8d. h = —3 cos (%wt) + 3.5
h=~3cos (%(25) + 3.5
h = 2 units

R = 1200 + 300 sin (5¢)
R =1200 + 300 sin (% - 0)
R = 1200

H =250 + 25 sin (5t - )
H=250+25sin(§-0-7F)
H~ 232

R: 1200 + 300 = 1500
H: 250 + 25 = 275 no

R = 1200 + 300 sin (
1500 = 1200 + 300 sin (
300 = 300 sin 5t

9a.

9b.

9c.

9d.

Y
2

SIERSIE]

1 = sin %t
sin11= gt
sinfll(%) =t
1=t
January 1, 1971
250 — 25 = 225

H =250 + 25 sin (5t -
225 = 250 + 25 sm(
. v ™
—25 = 25sIn <§t -
—1 =sin (%t - %)
~1-5i-3
%(sin*1 -1+ %) =t
—O 5=t
2m
July 1, 1969 =

m

2

9e.

m
2
m
2

4

sin!

k=4
next minimum: July 1, 1973
9f. See students’ work.

4
10. A=+
A=2
ychos(It)
c
11. h = 4.25; A—355——1240 - = =
6.2

Il
—_
o

=~ =¥
CUE!

—4.68

k=

2.34m
3.1

T
6.2

c =

v = 8.55 sin (g5t + 257) + 4.24

2m

y = 23.5 sin (%t -3

Chapter 6



12b.

12c¢.

13a.

13c.
13d.

13e.

13f.

y=235sin (5t - 2F) + 475

y=235sin (5 3-2)+475
y = 35.75
about 35.8°
. ’lT 2
y = 23.5 sin (Et - ?) +47.5
y=235sin(F 8- 2)+475
y =~ 67.9°
81° — 73° 81° + 73°

A=—71" 18b. h =",
A= 4° h="177°
12 months
A==+4 20— 19 h=11

_ T

~ 6

y = —4cos<%t+c)+77
73 = f4cos<%- 1 +c)+77
—4 = —4 cos (% + c)
v
1 = cos (6 + c)
cosTll=¢+c
cosTl1—%=¢

—0.5235987756 =~ ¢

Sample answer: y = —4 cos (%t - 0.5) + 77
y = —4 cos (%t - 0.5) + 77

y= —4cos(%'8—0.5)+ 77

y = 80.41594391
Sample answer: About 80.4°; it is very close to
the actual average.

y = —4 cos (Et—o.5)+ 77
y——4cos( 5—05)4—77

y =~ 79.08118409
Sample answer: About 79.1°; it is close to the
actual average.

14. —%:—Tﬂor’n
. . ™ ™ 3
increase shift by o3 m + 5 = -
e _ 3w
kT2
¢ _ 3m
172
_ 3
€= 7y

Sample answer: y = 3 cos (x - 3717) +5

15a. A = 13.252— 1.88 15b. h = 13.25; 1.88
A =5.6851t h = 7.565 ft
15¢c. 4:53 P.M. — 4:30 A.M. = 12:23 or about 12.4 h
15d. A= +5.685 2 _ 124 h = 17.565
kU
k=%2
4:30 AM. = 4.5 hrs
= 5.685 sin (%t + c) + 7.565
1325—5685sm(" 45+c)
5.685 = 5.685 sin (W + c)
1 =sin (W + c)
. 4.5m
sin"l1= 6o TC
. 4.5
sin711 - 6o =€
—0.7093918895 = ¢
Sample answer: h = 5.685 sin ( - 0. 71)
7.565
15e. 7:30 M. = 19.5 hrs
h = 5.685 sin < - 0. 71) + 7.565
h = 5.685 sin ( -19.5 — 0.71) + 7.565

h = 8.993306129
Sample answer: about 8.99 ft

16a. Table at bottom of page.

Month Sunrise A.M. Time Sunset P.M. Time Daylight Hours
AM. in Decimals P.M. in Decimals (P.M.-A.M.)
January 7:19 7.317 4:47 16.783 9.47h
February 6:56 6.933 5:24 17.4 10.47h
March 6:16 6.267 5:57 17.95 11.68 h
April 5:25 5.416 6:29 18.483 13.07h
May 4:44 4.733 7:01 19.017 14.28 h
June 4:24 4.4 7:26 19.433 15.03 h
July 4:33 4.55 7:28 19.467 14.92 h
August 5:01 5.017 7:01 19.017 14 h
September 5:31 5.517 6:14 18.233 12.72 h
October 6:01 6.017 5:24 17.4 11.38 h
November 6:36 6.6 4:43 16.717 10.12 h
December 7:08 7.133 4:28 16.467 9.33 h
192
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16b. A = 15.03; 9.33 16¢c. h = 15.032+ 9.33
A=285h h=1218h
16d. 12 months
16e. A= +2.85 -2 h=12.18
v
k=%
y=-2.85cos (5t +c) +12.18
To14c)+12.18

9.47 = —2.85 cos (
—2.71 = —2.85 cos (

o|a @

+ )
0.950877193 =~ cos (% + c>

0s710.950877193 = ¢ + ¢

0s~10.950877193 — G ~ ¢
—0.2088597251 = ¢
Sample answer: y = —2.85 cos (%t - 0.21) +12.18
17. 70.5 — 19.5 = 51
y =705 + 19.5 sin (lt + c)

51 = 70.5 + 19.5 sin 1+c)

(5
—19.5 = 19.5 sin (% + c>
—1=sin (% + c)

sin"! —1-— % =c

~2.094395102 = ¢

Sample answer: about —2.09
18a.

14 revolutions 2 radians T

1 minute =17 ad/
1revolution . 15 rad/s

60 seconds
y = —3.5 cos (1515)
18b. y = —3.5 cos (Zst)
y = —35cos<z5 -4)

y ~ —3.197409102
about (4, —3.20)

1 minute

120 — (—120) 2m
19.4A=——5 =60
A=120 k=5

Vi =120 sin (3015)
20. See students’ work.
21. 0-30= 335 = m —

m

Ey

5

y=—-3¢c0s(20+ ) +5

O = 2n 37 47 570

22. 2mn where n is an integer

oy T _ 40w
23. 800° X jaos = g

24. 40% = 322 + 202 — 2(32)(20) cos 0
402 — 322 — 202

cos = —2(32)(20)
(402 - 322 — 20
0 = cos ( ~2(32)(20) )
0 = 97.9°

180° — 97.9° = 82.1°
about 97.9°, 82.1°, 97.9°, 82.1°
2m +16 2m + 16
m2—16 ~ (m — 4)(m + 4)
2m+16 A
m—4m+4)  m-—4 + m+ 4

2m + 16 = A(m + 4) + B(m — 4)

25.

Let m = —4.
2—4) + 16 = A(—4 + 4) + B(—4 — 4)
8= -8B
-1=8B
Let m = 4.
2(4) + 16 = A(4 + 4) + B(4 — 4)
24 = 8A
3=A
A B 3 -1
m—4+ m+4:m—4+m+4
26. —20 2 k -1 -6
—4 —2k + 8 4k — 14
2 k—4 -2k + 7 0O 4k — 20
4k —20=0
k=5
27. f(x)4

0\ 2lx+ 11— 5

increasing: x > —1; decreasing: x < —1
28. The correct choice is E.

67 | Graphing Other Trigonometric
Functions

Page 400 Check for Understanding
1. Sample answers: —, m, 27
2. The asymptotes of y = tan 6 and y = sec 6 are the
same. The period of y = tan 0 is 7w and the period
of y = sec 6 is 2.

™ 3m
. Sample answers: 5, =~

0 5.1
. mn, where n is an odd integer

NS A W

m . .
. + mn, where n is an integer

Chapter 6



_m
)

y = cot (50 + %)

12a. f = ma 12b. F = fsec
f=73(9.8) F="715.4sec?
f=T7154N

12c. ZTﬂ = 2m; no phase shift, no vertical shift

Ny
o 80Qg |
: 1F=1715.4sec 0
1
i 4001 '
: |
! ?
-z @) z (V]
y Y
12d. 715.4 N

12e. The tension becomes greater.

Pages 400-403 Exercises

13. 0 14. 0

15. undefined 16. —1

17. -1 18. undefined
19. undefined 20. 0

21. wn, where n is an integer

22.
23.

wn, where n is an even integer

3m . .
=+ 27n, where n is an integer

Chapter 6
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24.
25.
26.

217.
28.

29.

30.

31. —

32.

v . .
-+ + mn, where n is an integer

™ . .
— T mn, where n is an integer
3 . .
=, 1+ mn, where n is an integer

kU . .
31, where n is an odd integer

wn, where n is an integer

s
-5 .
1

Do

2
7] = 6m; no phase shift; no vertical shift
3

A A

1 1

: :

L [}
: = sec 3
H . . 0
27 | -7 o} T i 2'77

1 1

1 -21 1

1 T 1

1 41 1

1 1 1

\ \

2117 = 2m; no phase shift; h = 5

1
1
1
> T P,
1
1
1
Y

1 =<
Il
T "o
o
+ 5
+
(3]

g - =TT
-3
R




41.k:27ﬂ:% c:—%z—g h:h= -5
k=6 c=3m
y =csc (60 +3w) — 5
42.k:27ﬂ=31-r c:—§=—1-r h:h = -8
2 3
kzg 2
c="
y=sec(§9+2?ﬁ>78
43.k:%:% c:—%zg h:h=17
v
. k=2 c=—75
2 6 ™
3. % < 6m - =~ h =2 y=tan (20 = 5) + 7
3 3 44a. — =40 A d A
40 | 401 !
no phase shift | 20: d—1ﬂ:tanﬁ,t
no vertical shift | 1 |
R R
Vel
o a0l i
¥ A\

44b. d = 10 tan%t
d = 10 tan 55(3)

d = 2.4 ft from the center
44c. d = 10 tan 45t

d = 10 tan 45(15)

d = 24.1 ft from the center

The graph of y = csc 6 has no range values
between —1 and 1, while the graphs of y = 3 csc 6
and y = —3 csc 0 have no range values between
—3 and 3. The graphs of y = 3cscf and y =
=-10 —3 csc 6 are reflections of each other.

46a. f=m-9.8 46b. F = fsec s

f=7-98 1 0
f=68.6N = 5(68.6) secy,

=-1 F=34.3sec%

46c¢. =4

ST em§

T F=343 secg
201

-}

B T
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46d. 34.3 N
46e. The tension becomes greater.
47a. 220 A

2 1
47b. G- =39S

jus
R
47c. —5on = 360
47d. I = 220 sin (607rt )
v
I = 220 sin (6071 - 60 — g)
I=-110A
v

48. y = —1 tan (9 + 5)
492, A — 39 ; 0.55 49b. K = > ; 0.55

A=1.721t h=2271t
49c. 12:19 PM. — 12:03 AM. = 12:16 or about 12.3 hr
49d. A = *1.72 = =123 h =2.27

k=135

12:03 = 0.05 hr since midnight
h=1.72sin (155 ¢ + ) + 2.2
3.99 = 1. 72s1n<123 0.05 + ¢) + 2.27
172—172s1n< 93 +c)

1=sin(123 )

. 14 _ 0dm
sin~ 1= 123 +c
. 0.1
-11 - == =
sin” * 1 193 = C

1.545254923 = ¢
Sample answer: h = 1.72 sin (%t + 1.55) +2.27

49e. noon = 12 hrs since midnight
h = 1.72 sin (123t + 1. 55) + 2.27
h = 172s1n<123 12 + 155) + 2.27
h = 3.964014939
Sample answer: 3.96 ft
50. (20=2; 2" = 4n
2
y
[}
2
.8
2
51.s=rf
K
s = 18(§)
s = 6w cm

Chapter 6
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52.

53a.

53b.

54.

55.

56.

C = 180° —
a b
sinA ~ sin B
57.3
sin 62°31’ ~ sin 75°18'
_ 573 sin 75°18'
b= sin 62°31’
b ~ 62.47505783
a ¢
sinA ~ sinC
573
sin 62°31' ~  sin 42°11’
573 sin 42°11"
C = sin62°31

c =~ 43.37198044

C =42°11",b = 62.5,c = 43.4

73°
4m

o _ X
tan 73° = 7

x = 4 tan 73°
x=~13.1m

a? + b2 = ¢2
724+ 42 = (2
V65 =c

b
cos A = p

4
A=7
s 4= Ves

4V65
cos A = 5

22— 4
= =
22 —3x—10
G-+ 2) _
(x—5)@x+2

(=32 -4
CCaosg-10 =0

Test —

02 —
0% - 3(0) —

Test 0:

Test 3:

62 —
62 — 3(6) —

Test 6:

k
k

\V]

<x<5H

K

6
0.5
12

3(3)

53c. cos 73° =

sinA =

a

c

(62°31" + 75°18’) or 42°11'

4
y
_ 4
Y = cos 78°
y=13.Tm

: __7
sin A = N
V65

. 7
sin A = 65
a
tan A =%
7
tan A =

zeros: 2, —2

excluded values: 5, —2

— =0 false
—io =0 true

5 =0 false

% =0 false

t=kr
10 = 12r
r=0.83



57.

58.
59.

3x +2y<8
y<f§x+4

y<2x+1
—2y<—x+4

y>%x—2

y = 17.98x + 35.47; 0.88

A: impossible to tell
B: 6(150) 2 10(90)
900 = 900; true
C: impossible to tell
D: 150 2 30 + 2(90)
150 = 210; false
E: 3(90) 2 30 + 2(150)
270 = 330; false
The correct choice is B.

6-7B

Sound Beats

Page 404

1.

the third graph

Sample answer: The graph seems to stay above
the x-axis for an interval of x values, and then
stay below the x-axis for another interval of x
values.

. 0.38623583
. no

. —1.78043; yes; the value for f(x) is negative and

corresponds to a point not graphed by the
calculator.

. Sample answer: As you move 1 pixel to the left or

right of any pixel on the screen, the x-value for the
adjacent pixel decreases or increases by almost 7.
Thus, the “find” behavior of the function cannot be
observed from the graph unless you change the
interval of numbers for the x-axis.

. See students’ work.
. Yes; no, they only provide plausible visual

evidence.

197

6.8 | 1rigonometric Inverses and Their

Graphs

Page 410 Check for Understanding
1. y = sin~ ! x is the inverse relation of y = sin x, y =
(sin x)~ ! is the function y = ﬁ, and y = sin(x~ 1)

. . .1
is the function y = sin o

. For every y value there are more than one x value.
The graph of y = cos~ 1 x fails the vertical line
test.

. The domain of y = Sin x is the set of real numbers
between —% and %, inclusive, while the domain of
y = sin x is the set of all real numbers. The range
of both functions is the set of all real numbers
between —1 and 1, inclusive.

. Restricted domains are denoted with a capital
letter.

. Akikta; there are 2 range values for each domain
value between 0 and 2. The principal values are
between 0 and m, inclusive.

y = Arcsin x
x = Arcsin y
Sinx=yory= Sinx

A y
21 T
y = Arcsin x y=Sinx
1 (0] 1 X -z (@] z )
_g.. -1
y = Cos (x + %)
x = Cos (y + %)
— v
Cos lax=y+ 5
y=Cosly—7%
y y
1+ s
=|Cos(x + 3 2
{ be+2) y=[Cos™'x—73
r O pa < 0
-3 7 X 1 1 X
-1+ _g..
8. Let 6 = Arctan 1. 9. Let § = Tan~1 1.
Tanf =1 Tanf =1
0= 0=
cos (Tan~1 1) = cos §
= cos%

Ve

2
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10. Let 6 = Cos™! (%) 16. Y i arctan x
x = arctan y
Ve _ _
Cos 6 = -~ tanx = yory = tan x
w
6= . ;
—1(NM2) _ 7| _ _m 1
cos[Cos (2 ) 2]—c0s<0 2) !
= cos (§ ~3) |
w HI
=cos — 7 |
_ V2 i
2 1
11. true \
12. false; sample answer: x = 1; when x = 1, 17. y = Arccos 2x
Cos71(-1) ==, —Cos™1(1) =0 x = Arccos 2y
13a. C = 2mr 13b. C = 40,212 cos 0 Cos x = 2y
C = 2m(6400) éCOS.nyOI'yZ%COSJC
C = 40,212 km
13c. C = 40,212 cos Y /i

3593 = 40,212 cos 0 T i _
3593 J=
20212 — cos 0 ’\ |

_1( 3593 ,
cos ™! (40?212) =0 vy = Arccos Zx\ o} V X

1.48 = 0; about 1.48 radians

13d. C =~ 40,212 cos 6 -1 0 Txo 1y
C = 40,212 cos 0
C~ 40,212 km 18. y = + Arcsin x
x = % + Arcsin y
Pages 410-412  Exercises x — 5 = Arcsin y
14. y = arccos x S Y _oQ il
in(x — =yory=Sin(x —
* anecony (s-3) =yory =sin(s-3)
COSX =YyO0ry =Ccosx y {__y=8in(x—’§’)
a4
J /
2 T > O ' T X
y =3[+ Arcsin x 2
9 e} X
Tt /\y: coS X /\ 1 1 1
y = arccos x \ [6) \T/ 2 X 19. y=tan7y
+ _ Ra
- O/ x 4 x = tan
tan"1lx = %
15. iigii; 2tan lx=y;y=2tan 1«
Sin“lx=yory=Sin"lx Ay A
1 1
Ny A L2yl
2 Y
y=3inx y=sin"" x = Jlo T A
, X 1 1
P pa V-2t !
-5 O 7 X —1 O 1 X : 1 :
\ 4
—1 _"E"..
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20.

21.

22.

24.

26.

27.

28.

29.

y=Tan(x—§)
x=Tan(yf%)
Tan 1x—y—%

y A Y4y = Arceot x
4] i SR § Ao i >
+\ y=Cotx !
21 1 A
1 1 5
| 2
(o]} g T X L L
-21 i "4 20| 2 4x
44 i
\
Let § = Sin~1 0. 23. Let 6 = Arccos 0.
Sinf =0 Cos6=0
m
=0 =3
Let § = Tan™! ? 25. If y = tan %, then
Tan § = V2
an 6 = —5 y=1
6="1 Sin~! (127) = gin~1y
=Sin"11
=2
Ify = Cos™! %, then y = %.
sin (2 Cos™! %) = sin (2y)
. 'TT
= sin (2 . Z)
= sin%
=1
— ko
If y = Tan 1\/§,theny:§.
cos (Tan™1 V3) = cos y
=cosy
_1
=3
Leta =Tan !1andp = Sin~!1.
Tana =1 Sinp=1
«e =
cos (Tan™11 — Sin~! 1) = cos (a« — B)
ku Ky
= cos (Z - 5)
=cos —7
_ Ve
=%
Leta = Cos ! 0and B = Sin™! 5.
Cosa=0 Sin B = %
a=y B=7%
-1 so—1Ll)
cos (Cos 0 + Sin 2) = cos (a + B)
= cos (% + %)
2w
=cos 3
__1
-2

199

30. Let « = Sin"1 1 and B = Cos™! %

Sina =1 Cos B = %
ku ™
a=7 B=75
sin (Sin™1 1 — Cos™! %) = sin (o« — B)
. ku ky
~sin(3-2)
. Ky
= sin ¢
_1
2

31. No; there is no angle with the sine of 2.

32. false; sample answer: x = 2m; when x = 2,
Cos~1(cos 2m) = Cos~ 11, or 0, not 2.

33. true

34. false; sample answer: x = —1; when x = —1,
Arccos (—1) = 7 and Arccos (— (—1)) = 0.

35. true 36. true

37. false; sample answer: x = %; when x = g, cos™ 1 %

is undefined.
38. Ay

y = tan(Tan| 'x)

:__O: +—t :X

. 2
39.  y=545+235sin (5t —2)
54.5 = 54.5 + 23.5 sin (5t - 27
0 =235 sin (5t — =)
0 = sin (%t - 2%)
sin10 = %t - %ﬁ
11' 21 21
O=43t—"5 or m=4t— "5
2m _om bm _m
3~ 6l 3~ 6
4=t 10=t
April and October
40. P=VICos 6
7.3 = 122(0.62) Cos 6
0.0965097832 =~ Cos 6
Cos™10.0965097832 ~ 0
1.47 = 0; about 1.47 radians
41. % + wn, where n is an integer
42. I=1I,cos? 0
1=8cos20
% = cos? 0
\/T
5 = cosf
41
cos ! \/g =0

1.21 = 0; about 1.21 radians
43a. 6:18 + 12:24 = 18:42 or 6:42 P.M.

43b. 12.4h
43c. A — 105 —2(—0.30>
A= 36751t
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43d. A = *£3.675 5 =124 h = 9
kU
k=755 h = 3.375
6:18=6.3h
y = 3.675 sin (% )+ 3.375
7.05 = 3.675 sin <6l 63+C)+3.375
3.675 = 3.675 sin (74—0)
1:sin( +c)
sin*11=%+c
. 6.3
sinTl1 -5 =¢

—1.621467176 = c

Sample answer:

= 3.375 + 3.675 sin (ét — 1.62)

y = 3.375 + 3.675
sin (o5 ¢ — 1.62)
6 = 3.375 + 3.675
sin (G—“TZt - 1.62)
2.625 = 3.675 sin (%t - 1.62)
202 —sin (g5t - 1.62)

3.675

. 2.625 [
—1(&222) B,

sin (3.675) =5at 1.62

sin “1(222) 4 1.62 = 75 ¢
%(sin_l (3632) + 1. 62)

4767243867 =~ t
0.767243867 X 60 = 46.03463204;
Sample answer: about 4:46 A.M.

43e.

44, y
S
y=sin(Tan"1x) 1
2 o 2 ¢
_________ -,
_ -1 D—d
45a. 6 = cos o
L 6-4
6 = cos™! 210)

0 =~ 1.47 radians
45b. L=mD + (d — D)§ + 2C sin 0
L~m(6) + (4 — 6)1.47 + 2(10) sin 1.47

L = 35.81 in.
46. wn, where n is an integer
47.U0=5 2T=3zx -5 =-m  h=-8
2 3
A= =5 k=73 o
=3
y = i5sin(§0+2?ﬂ> -8
Chapter 6

7.05 + (—0.30)

200

48.

49.

50.
51.

52.

53.

54.

y
1 4
y=cosx
+ + /i
—A1mr —107 —97 O x
-1+
30 30 § = 25°
X o = 180° — (25° + 25°)
550 9 or 130°
30 @ 30
30 _ x
sin 25° ~ sin 130°
_ 30sin 130°
X = "sin25°
x =~ 54.4 units
30 30 0= 2(25°) or 50°
a= 2(180° — 50°) or 65°
30 30
30y
sin 65° ~ sin 50°
_ 30 sin 50°
Y = Tsines
y = 25.4 units
210° — 180° = 30°
p: 1, £2, =3, 6
q: =1, +2
B 41, £2, 23, 56, x4, =y

decreasing for x < 2 and x > 2

[f o gl(x) = flg(x)
= f(3x)
= (3x)3 — 1
= 27x3 —

g(f(x))
=g - 1)
=303 —1)
=33 -3
D=4,F=6,G=T7,H=38
value: (4 + 6 + 7 + 8)4 = (25)4 or 100
The correct choice is D.

[goflx) =
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Vocabulary
radian

the same

W S BN

1.

3.

5. angle
7. radian
9.

sunusoidal 10.

Pages 414-416

™

11. 60° = 60° X 500 12.
-3
13. 240° = 240° X 750- 14
_dn
3
15, o0 = TE 182 g,
= —315°
17. s =19 18.
s = 15(%“)
s = 3b6.3 cm
19. 150° = 150° X 755 20.
s=r0
s = 15(%)
s=39.3 cm

Understanding and Using the

. angular

. amplitude
. phase

. frequency

domain

Skills and Concepts

™

—75° = —=T5° X 1g0e
_ _bm
12
5w 5w _ 180°
%~ 6 X a
= 150°
2.4 =24x "
=137.5°
75° = 75° X Tg00
_ 5w
~ 12
s=rb
5w
s = 15(5)
s~ 19.6 cm
s=rb
5= 15(%)
s~ 9.4 cm

21. 5 X 27 = 107 or about 31.4 radians

22, 3.8 X 2w = 7.6w or about 23.9 radians

23. 50.4 X 2m = 100.8m or about 316.7 radians
24. 350 X 2w = 700w or about 2199.1 radians

25. 1.8 X 27 = 3.67 26.
9
W=7
_ 36w
w="5

w =~ 2.3 radians/s

27. 15.4 X 27 = 30.8w 28.

3.6 X 21 = 7.27
_ 9

W=y

_ 72w
W=y

w =~ 11.3 radians/min
50 X 27 = 1007

0 0
W=7 w=7
_ 30.8w _ 100w
@w= "5 @ = 9
w =~ 6.5 radians/s w = 26.2 radians/min
29. -1 30. 0 31. 1 32. 0
33. 0= 42 =7
y y = 4c0s 20

2m ™
34. 00.50= 0.5, = 5

y=0.5sin 46

AANANNANN S
VAR AVAVE

1 1 27
35. U—30=3; 1 =4
2
y
1..
y=—3cos§
~0 7 2 N4 67 6
_1..
2m ™ c
36. A0 =4 ey —4 = 2m h=-1
A= =4 k=4 c= 8
y=*4¢in (46 + 8m) — 1
2w c ‘rr
37. DAO= 0.5 S = —5232 h =
A==+05 k=2 c=—5
. 2
y=i0.3581n<2027 ?>+3
T m C
38. A0 =7 7 =1 —5=0 h=
A==+2 k=38 ¢c=0
y=+2cos80+5
120 — 80 2m 120 + 80
39. A=—",— =1 h=—"5—
A =20 k= 2w h =100
y = 20 sin 2wt + 100
130 — 100 2m 130 + 100
40. A = 1% 2= h =200
A=15 k= 2m h =115

y = 15 sin 2wt + 115

41. period: quT or 2m, no phase shift, no vertical shift
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Page 417 Applications and Problem Solving
— o vertical shift 50a. A=115 27 =12 - =3  h=64
6

k=

=3E]

__m
=7

. "
y= 11.581n< t—5)+64
50b. April: month
y = 11.5 sin (
y= 11.5sin<%-4f%> + 64
y = 69.75; about 69.8°

50c. July: month 7

Y ERGS-YE]

v
t—5)+64

78 y = 11.5 sin (%t - %) + 64
i\et /1 = 115sin(5-7-3)
| | y=115sin(g -7 —5)+ 64
dg ol y =~ 74.0°
1 1 1 F
P2 | sl B =1 gno
1 1 0.2
! 5 ! 0.04 = 5.0(1) sin 6
e 0.04(5.0(1) sin 6) = 0.2
*,2 L . _ 0.2
. . sin 0 = 4 616.001)
44. vertical shift: —2 sing =1

m

ALY
1o}

I
I
1 O_/
I
<«-poK -
1 1
I
A
1 |
I
I

2

Rp——

Page 417 Open-Ended Assessment

1
1
i 1
Lo
! 1. A ?r 0
i 26.2 = 5120
1
Sample answer: r = 5in., 0 = 2?'”
45. Let 6 = Arctan —1. 46. Let 6 = Sin~1 1. 2a. Sample answer: If the graph does not cross the
Tanf = —1 Sinf =1 y-axis at 1, the graph has been translated. The
g=-—" g="1 first graph has not been translated and the
4 2
. second graph has been translated.
47. If y = tan , theny = 1.
y
Cos_l(tan %) = Cos™ly //
=Cos™11
Let § = Cos™11.
Cosf=1 o) A 2’77 x
=0
48.Ify = Sin "1 2 theny = . 1
sin(Sin*1 %) =siny
= sin % 1]/ 1
_ V3
)
49. Let o = Arctan V'3 and B = Arcsin % . . . .
Tan o« = V3 SinBzé Fo 77 2w X
a=7 B=7
.1 11
cos (Arctan V'3 + Arcsin 5 =cos (@ + B)
= cos (% + %) 2b. Sample answer: If the equation does not have
. om the form y = A cos k0, the graph has been
T €08y translated. The graph of y = 2 cos 26 has not
=0 been translated. The graph of y = 2 cos (26 + )
— 3 has been translated vertically and
horizontally.
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1. Since there is no diagram, draw one. Sketch a

Chapter 6 SAT & ACT Preparation

SAT and ACT Practice

right triangle and mark the information given.

3

Notice that this is one of the “special” right
triangles. Its sides are 3-4-5. So the hypotenuse is
5. The sine is opposite over hypotenuse (SOH).

sinf =%

The correct choice is B.

. Let x be the smaller integer. The numbers are two
consecutive odd integers. So, the larger integer is 2
more than the first integer. Represent the larger
integer by x + 2. Write an equation that says that
the sum of these two integers is 56. Then solve for x.
x+ (x+2) =56

2x + 2 =56
2x = b4
x =27

Be sure to read the question carefully. It asks for
the value of the larger integer. The smaller integer
is 27 and the larger integer is 29.

The correct choice is C.

. Factor the numerator.

az — b2 = (a+ b)a—b)

(sin 0 + cos 0)(sin 6 — cos 6)

Snf —cosd = gsin 6§ + cos 0

The correct choice is B.

. First find the coordinates of point B. Notice that
there are two right triangles. One has a
hypotenuse of length 15 and a side of length 12.
This is a 3-4-5 right triangle. The coordinates of
point B are (9, 12).

Since point A has coordinates (0, 0), each point on
side AB must have coordinates in the ratio of 9 to
12 or 3 to 4.

The only point among the answer choices that has
this ratio of coordinates is (6, 8).

A slightly different way of solving this problem is

to write the equation of the line containing points

A and B.
12
y="g«x

Then test each point to see whether it makes the
equation a true statement.
You could also plot each point on the figure and
see which point seems to lie on the line segment.
The correct choice is E.
. Factor the polynomial on the left side of the
equation.

¥ —-2x—8=0
x—DHx+2)=0

203

. Sincex>1,1—-x<0.Sox! " *=

If either of the two factors equals 0, then the
statement is true. Set each factor equal to 0 and
solve for x.
x+2=0

x= -2

x—4=0 or
x=4

The solutions of the equation are 4 and —2. To

find the sum of the solutions, add 4 + —2 = 2. The

correct choice is D.

. You may want to label the triangle with opposite,

adjacent, and hypotenuse.

adjacent opposite

hypotenuse

To find cos 6, you need to know the length of the
adjacent side. Notice that the hypotenuse is 5 and
one side is 3, so this is a 3-4-5 right triangle. The
adjacent side is 4 units.

Use the ratio for cos 6.

adjacent 4

cos 0 = hypotenuse =5

The correct choice is C.

. Look at the powers of the variables in the

equation. There is an x2 term, an x term, and a y
term, but no y2 term. It cannot represent a line,
because of the x? term. It cannot represent a circle
or an ellipse or a hyperbola because there is no y?
term. So, it must represent a parabola.

The general form of the equation of a parabola is
y = a(x — h)2 + k. The correct choice is A.

. Factor each of the numerators and determine if

the resulting expression could be an integer, that
is, the numerator is a multiple of the denominator.

16n+16  16(n+1) . .

1 nil1 = n+1 = 16;aninteger
16n+16  16(n+1) n+1 .

11 6n =  16n = n > notaninteger
16n’+n  n(6n+1)  16n+1 .

11T 6n = 160 = 16  notaninteger

Only expression I is an integer.

The correct choice is A.

1
XX = 1
< 1.

Sincex > 1,x*~1>1.So
The correct choice is D.

1
xx*l
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10. Notice that the triangles are not necessarily
isosceles. In AADC, the sum of the angles is 180°,
so mJCAD + mOACD = 80. Since segment AD
bisects OBAC, mOBAD + mUOCAD. Similarly,

mOBAC = mOACD. So, mOBAD + mOBCD = 80.

Chapter 6

204

Add the two equations. mOCAD + mOBAD +
mOACD + mOBCD = 160, so two of the angles in
AABC have the combined measure of 160°.
Therefore, the third angle in this triangle, OB,
must measure 20°. The correct answer is 20.



