Chapter 5 Practice Masters Answers

Prerequisite Skills

1.a)0.4816 b) 0.9511
¢) —0.7660 d) -0.2679
2.a)46.3156 b) 1.5950
C) —1.4843 d) 1.0861
1 1
3.a) — b) -—— c) -1
)ﬁ- ) 3 )
2 2
d) — e) — )1
)\/5 )3 )
4,
fi=cosii
W=1iB0 Y=-1
5.
fi=sintin
w=a0 =1

6. a) amplitude 2, period 360°, phase shift
180° to the right, 3 units upward
b) maximum 5, minimum 1
C) none
d)1
7. a) amplitude 0.5, period 120°, phase shift
360° to the left, 1 unit downward
b) maximum —0.5, minimum —1.5

c) -1
8.a) 57.7° b) 47.9°
c) 54.3° d) 69.9°
9.a)0.77 b) 1.17
c) 1.30 d) 0.54
10.a) x=3,x=-1 b)y=0
c)
1=1/ -2 8=-30 L

! |
H=1 f'ﬂ -

11. a) 0.8°C/h

b) 0.6°C/h
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5.1 Graphs of Sine, Cosine, and Tangent
Functions

l.a)y=3cosx
f=Zcosiis

[/
\/

Y=z

b)y=——sinx
)y 2sm

=0 Esindis

n=1.57079e% IY=-F

c)y= sin(x—s—ﬂ)
4

f=sinti-E 4a

e

P=-1

H=g.3EE104E

d)y=cos(x+2?ﬂ

f=costh+zm =1

¥=-1.047198 lv=&
e) y = sin 2X
fH=sintzia

A
e

H=-.FHS=0H:

f) y = cos 4x
fr=cosiuin

P=-1

Aonom b o b
(LR TRTRT AT RVRTEY

H=1.570786% IY=1
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2.a)y=-2sin %X

b) Window: x € [0, 3xn], Xscl =

T
2 b
y € [743 4]
fH="-ZsintqR =1

PR AN
L

H=T.AMIESE? Y¥=1.73ZOCOR
b) 2 units upward

3.a)3
¢) Window: x € [0, 4r], Xscl =§,

y €[4, 6]
f=ZsincRi+z

/

=4.7izxH9

4.a)2n
cy= cos(x+zj
4

d) Window: x € [0, 4], Xscl =

F=-1i

b) % rad to the left

r
2 b

y €[4, 4]
M=cosii+m )

e

=3 A4AEOZF ¥=-.7071068
b) 4 units upward

5.a)8
¢) Window: X € [0, 4x], Xscl = g,

ye[44]
[M=Bcosiiaey

AW

=6.2BF18E% =iz
6. a) [0, 0.79) U (3.93, 6.28]
b) (0.79, 3.93) c) 0.79, 3.93
7. a) Even. The graph of y =-2 cos(—X) + 3
is equivalent to the graph of
y=-2 cos(X) + 3.
b) Neither.
d)
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) Odd. The graph of y = %sin(—x) is
equivalent to the graph of

1 .
=——SIn X.
=73
T
8.a) —
)3

b) Yes, gi 27k and ©+ 27k , where

kel.

5.2 Graphs of Reciprocal Trigonometric
Functions

T

1. a) Window: X € [0, 2x], Xscl = 5

b

c [-8, 8]

=.7ESIOELE Y= (

b)x U 1.41,x 0 4.55
2.x 0 2.50,x0 3.79
3.x 0 348, x0 594

4.a)y= sec(x—g) b)y= sec(x-k%[)

5. a) The cotangent function is the reciprocal
of the tangent function and tan " is the
opposite operation of tangent.

1 1 T
b) cot—=11.5352, tan™' | —= | = =
) V3 (ﬁJ 6

6. a) Window: X € [2x, 2x], Xscl =

2

(SN

€[4, 4]

WL

b)x 0 0.446
300
7.a) d=150 sec X b) —/ m
) ) NE)

c)173.2m
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[ri=15ar cas il 5.3 Sinusoidal Functions of the Form
f(x) = asin[k(x - d)] + cand
S f(x) =acos[k(x—d)] + ¢
1. a) amplitude 2, period kil
W= FBEZ9ELE W=zizlzeEnz 2

8. a) Answers may Var};i Sample answer: Window: X e [, 2x], Xscl = g’
sec’X = csc? X_E] y €[4, 4]
f=Ecasii

’ AAAMAALS
AT VAV

9. a) Window: x € [2m, 2x], Xscl =

|

f=1cosii
I'\__/I' ‘I\_ H=1.E70796% [v=z
b) amplitude 3, period ©
II/J ‘\I Window: X € [2w, 2x], Xscl = E,
H=3.141E8z7 v=-1 2
b) i) y € [4, 4]
U\ AR A
H=2.14168z7 ?:-m #=.7REFAR1E =3
. 1 2n
IH)=|-1'J':°“H-;_H II ‘I c) amplitude 7 period 3
I TN Window: x e [2m, 2x], Xscl = g
= y e[-2,2]
:-::3.{:;52? -.-:-ﬁ fF1= -0 25 aslZH
iii
'F1=)1.Jc{i-:;llzn U PN N 'H‘u i
H=1.0471876 |v=.zE
r"':‘\l T
) . II 2.a)2 b) —
H=1.£70796% lv=-1.09875 2
iv) n
"?||1=1|Ij¢°“.|jm ]l U U t C) . rad to the right
d) 3 units downward
e) Window: X € [0, nt], Xscl = g,
H=.PEE39BLA [¥=-1.hibziy

e [-8,2]

1= -Zsintq =TT e00-=

AV A4

=.7ES:0E1E Y="N.73E001
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3.a)3 b) 4n
C) % rad to the left

d) 5 units upward
e) Window: X € [0, 8x], Xscl = g,

e [-2, 10]
1=FCos(0 EC+ T 0+E

\VAVA

=:A4i50z7 Y=z AS1943°7

4. a) amplitude 1, period 277[, phase shift

2n . .
3 rad to the right, no vertical
translation

b) amplitude %, period 7, phase shift

5 ) .
?n rad to the left, vertical translation

1 unit downward
¢) amplitude 2, period 8=, phase shift

%Tn rad to the right , vertical
translation 3.5 units upward
. .2 .
d) amplitude 4, period 3 phase shift

2 rad to the right, vertical translation
2 units upward
5. a) amplitude 3, period 2w, phase shift

T . . .
3 rad to the right, vertical translation
2 units upward

b) amplitude %, period 7, phase shift

St .
— rad to the left, no vertical
translation

¢) amplitude 1, period g, phase shift

T . . .
5 rad to the right, vertical translation

3 units downward
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d) amplitude 1, period 1, phase shift
3 rad to the left, vertical translation
1 unit upward
6. a) amplitude 3, period =, phase shift

T . .
7 rad to the right, no vertical
translation

vessn {3

c)

10 \{/ V=3
d) Answers may vary. Sample answer:
T
=3 2| X——
ysef2(x-3)
7.a)y=5 005[2(X—2§H— 1

b) Window: X € [-2x, 27], Xscl =

ki
2

b

y € [78’ 8]
M=Ecosiz(H-2mw 211-1

AL
WANA
B0 W= -3.E
8. a) amplitude 8 m, period 40 s

b) 12 m upward

c) 10 m to the right

d)y =8 sin| —(t—10) | + 12
- 2]

e) Window: x € [0, 80], Xscl = 10,

e [0, 247, Yscl =2
1=B5ini A e 0i-1010+1:2
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9. y= aSCC[k(X—d):I-FC ; a: multiply

y-value by a; k: changes the period to

2%; d: phase shifts work the same as for

sinusoidal functions; C: vertical
translations work the same as for
sinusoidal functions.

5.4 Solve Trigonometric Equations

1.a)2.21,4.07 b) no solutions
C) 3.48,5.94 d) 0.35, 3.49
e) 1.16,5.12
3.0) 2% b) Z,2%
4 4 6 6
c) S_R,ﬁ d) 2’7_“
6 6 4" 4
St In
e) I
6 6

5.a) 0.52,2.62, 3.66, 5.76
b) 0.83,2.31, 3.97, 5.45
c) 0.80, 2.35, 3.94, 5.49
d) 0.64, 2.50, 3.79, 5.64
e) 0.69, 2.45, 3.83, 5.59

, x In lin

276 6
8.1.33,1.71,4.47,4.85

9, g or 1.05, 1.23, 5.05, 5?” or 5.24

10.a) = % b) 2%
12712 12
17, &3¢
2°2
T St 9 13=n

12. exact solutions: —,—,—,—
8 8 8 8

approximate solutions: 0.39, 1.96, 3.53,
5.11
13.0.73, 2.41
14, O 348 504
6 6

15.0.58, 2.29,3.72,5.43

17. a) [o,ﬂ b) 0.21, 1.37
18 -, _3_7-5,_2’ 09 E, 3_7[::71:: S_TE
47 474 4 4
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5.5 Making Connections and
Instantaneous Rate of Change
1.a)
Fi=sintH
n=l.570788z 1vY=1
py-Z I
22
€) maximum 0, minimum —7 or 1T
2.a)1)0.542 i) 0.529
iii) 0.526 iv) 0.526
b) 0.526 m/s C) no

3.a)T=9.85 sin[%(m —4)} ~1.85

b) Window: x € [0, 14],y € [-14, 10],
Yscl=2

N
R

¢) T 0 9.75 sin[0.49(m — 3.80) —1.97

d) phase shift

4. -4.4°C/day
5. a)

fH=1/cosiia

B2ANIEEEF Y=-1
b) 0, &, 2w
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d)

C)
Instantaneous
Angle x f(x) =sec x | Rate of Change
0 1 0
Error!
Bookmark
not 1.15 0.67
i
deflned.6
b
— 1.41 1.41
4
b
= 2 4
3 3.46
b
3 undefined undefined
21
3 -2 3.46
3T
1 -1.41 1.41
5T
G -1.15 0.67
T -1 0
g
G -1.15 -0.67
5T
1 -1.41 —1.41
41
3 -2 -3.46
371[ undefined undefined
5T
3 2 -3.46
7T
1 1.41 —1.41
117t
5 1.15 -0.67
271 1 0
_A:l
a

D

P

e) Answers may vary.

Chapter 5 Review

l.a)4

b) -5

by w23

3.a) 23
12

b) 24
23
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4.1.74,4.54

5.a) d =25 cotx
b)

1=2E/ taniiEd

=.7EE:0E1E Y=2C

. T
c) as X — 0, distance — o ; as X — >

distance — 0
6. a) amplitude 4, period 7, 2.5 rad to the
left, no vertical translation

b) amplitude 0.25, period 2% , % rad to

the left, vertical translation 5 units
downward

c) amplitude 1, period 4, Z?R rad to the

right, vertical translation 3.5 units
upward

7.a)y= 3C0{4(X_%ﬂ +4

b) Window: X € [, nt], Xscl = g,
e [-4, 10]
I=ECOsIMIR-Z T U
4=.7ESIOELE y=7
8.a) i) 0.93,2.21 i) 0.64, 3.79
iii) 1.82,4.46 iv) 4.07, 5.36

9.a) 1.13,2.01,4.27,5.16
b) 0.98, 2.16, 4.12, 5.30
c) 0.68, 2.47, 3.82, 5.61
d) 0.41, 2.73, 3.55, 5.87

10. 0, E,n, 3—n,2n
2 2

11,041, %, 2" 273
6" 6

12.2) 1.65,4.7s,79 s
b) maximum 3.1 s, minima 0 s and 6.3 s

Chapter 5 Test
1.C
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SRR

o ow

. @) The secant function is the reciprocal of

the cosine function and cos ' is the
opposite operation of cosine.

b) sec LD 1.3154, cos'lx[i)z %

2 2
Tm
62" 6
a) 3 b) n

C) ‘%ﬁ rad to the right
d) 4.75 units down

e) Window: X € [, nt], Xscl = g,
y e [-10, 2]

fA= ZsiniziA-ET/631-1.75

AR

H=.7FECZ0BLE IY="6.2F
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