Trigononetry 1st Edition Blitzer Solutions Manual

Chapter 2
Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

Section 2.1 Connect the five points with a smooth curve and
graph one complete cycle of the given function with

Checkpoint Exercises the graph of y =sinx.

1. The equation y =3sinx is of the form
y = Asin x with A = 3. Thus, the amplitude is
|A|=13| =3 The period for both y =3sin x and
y=sinx is 2z. We find the three x—intercepts, the
maximum point, and the minimum point on the
interval [0,27] by dividing the period, 27, by 4,
period _ 27
4 4

generate x-values for each of the key points. The five
x-values are

= % , then by adding quarter-periods to

. r. . .
x=0 2. The equation y = —Esm x is of the form y = Asinx
T T 1
x=0+—=— with A =——. Thus, the amplitude is
2 2 2
x=2+Zl=z |A|——l — L The period for both y=——sinx
) 2" p y >
x:7r+£:3—” and y=sinx is 2.
2 2
Y= 3 T _on Find the x—values for the five key points by dividing
2 iod 2
. period 27 7
Evaluate the function at each value of x. the period, 27, by 4, 4 4 2 then by
. ddi rter- periods. The five x-val
¥ |y=3sinx coordinates a; :18g quarter- periods. The five x-values are
0 [y=3sin0=3-0=0 (0,0 x=0+X ="
2 2
V4 . V4 T T
— |y=3sin—=3-1=3 (—,3j x==2+Z g
2 2 2 2 2
- T 3
T |y=3sinx=3-0=0 (7, 0) X=r+—=—
2 2
kY4 P 4 kY4 x:3—ﬂ-+£=27r
- y=3sin— [_,_3 >3
—3(=1)=-3 Evaluate the function at each value of x.
2 |y=3sin27x=3-0=0 (27,0)
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x y=—%sin X coordinates
0 |y=-Lsin0 (0,0)
2
2
3 . T 1
=~ |y=—=sin— -, =
2 22 22
S P
2 2
v y:—%sinn (7, 0)
2
3z | 1. 3% 3r 1
— |y=——sin— —, =
2 22 22
1 1
= —— _1 = —
2( ) 2
2 yz—%sinZ/t (2r, 0)
2

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with
the graph of y =sin x. Extend the pattern of each

graph to the left and right as desired.

3w L
y 272

[H
(7, 0)-F° /
H (2, 0)
Ax
0 IR
) Yo2
T 111
x _1
)

. 1
The equation y = 2s1n3x is of the form

y =Asin Bx with A =2 and B:%.
The amplitude is | A |=| 2 |=2.

The period is 2?” = 2z =4r

N[

Section 2.1 Graphs of Sine and Cosine Functions

Find the x—values for the five key points by dividing
period

the period, 47, by 4, = % =, then by

adding quarter-periods.
The five x-values are
x=0

x=0+7wr=rx
X=rm+nrn=21x
x=2r+rw=37w

x=3r+rw=4r
Evaluate the function at each value of x.

x y=2sin% X coordinates
. (1
0 y:ZSm(—-O) (0,0)
2
=2sin0
=2-0=0
(1
74 y=2sm(5‘7rj (7, 2)
—2sinZ=2-1=2
2
(1
2z y=2s1n(5‘2ﬂ'j (27, 0)
=2sinz=2-0=0
. (1
37 yzZsm(E-S/rj Bz, -2)
:2sin3—”
2
=2-(-1)=-2
(1
4r y:251n[5-47rj (47, 0)
=2s8in27=2-0=0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function. Extend
the pattern of the graph another full period to the right.
] (m,2) 1]

@, 0)

, 0) YA Is -
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The equation y =3sin [2x —%j is of the form

y = Asin(Bx—C) withA =3, B=2, and c=§.

The amplitude is | A |=]3[=3.

The period is 2z = 2z =7
B 2
T
The phase shift is < =3 :l.l :l_
B 2 32 6
Find the x-values for the five key points by dividing
period 7«

the period, 7, by 4, = Z , then by adding

quarter-periods to the value of x where the cycle
begins,x=£.
The five x-values are
xX=—
6
_m,m_2m 3w 5w
6 4 12 12 12
_Sm,m_ 5w 3w _fr_2r
12 4 12 12 12 3
2r w 8r 3w 1z
XxX=—+t=-—+—=—
3 4 12 12 12
Nz oz _lx 3z _lz_7x

12 4 12 12 12 6
Evaluate the function at each value of x.

X

X y=3sin(2x—£) coordinates
3
T T T T
— =3sin| 2-——— —,0
6’ ( 6 3) (6 )
=3sin0=3-0=0
hY/4 St & 5w
— |y=3sin| 2-——-— —.,3
2 Y 1( 12 3) (12 j
=3sin3—”=3sm£
6 2
=3-1=3
2 2r 7 2
— |y=3sin|2-—-— — 0
3 ( 3) (3 )
=3sin3—”=3sin7r
=3-0=0

11z
2E —3sin[ 2. 127
12 3

=3sin9—7[=3sin3—7[
6 2

=3(-1)=-3

1
—_— y=3sin 27_7[_£ 7_7[’0
6 3 6

=3sin6T”=3sin o

=3-0=0

Connect the five key points with a smooth curve
and graph one complete cycle of the given graph.

2
5_77 _50>
(1; 3) <3

<

1y TS
~

9

I
~

/IS
n

Nl &

E \1177_)

y=35in<2x—%)

The equation y =—4coszx is of the form

y=AcosBx with A=—4,and B=r.

Thus, the amplitude is | A |=| -4 |=4.
2

The period is 2z =—=2.
B
Find the x-values for the five key points by dividing
4, period = 2 = 1 , then by adding
4 4 2

quarter periods to the value of x where the cycle
begins. The five x-values are

the period, 2, by

x=0
x=0+l—l
2 2
x—l+l:1
2 2
x=1+lzé
2 2
x—§+l:2
2 2

Evaluate the function at each value of x.
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x |y=-4coszx coordinates

0 y:—4cos(7r-0) 0,-4)
=—4cos0=—4

1 1 1

= =—4cos| 7 -— -0

2 | ( 2) (2 )
= —4cosZ =0

2

1 |y=—4cos(x-1) (1,4
=—4cosr=4

3

E y:—4cos(7r§j [%,OJ
:—4cos—=0

2 |y=—4cos(z-2) 2,4
=—4cos2wr =—4

Connect the five key points with a smooth curve and

graph one complete cycle of the given function. Extend
the pattern of the graph another full period to the left.

o

Y
S, 4)
D

J1\ \

I

I \‘
0, 4=+ 2 -4

Pl

y=—4cosmx

y= %cos(2x +7)= %cos(2x —(-m))
The equation is of the form y = Acos(Bx—C) with

A=%,B=2,and C=-rx

Thus, the amplitude is | A |:‘ % ‘:%

Lo 2 2
The period is L
B 2
The phase shift is < S .
B 2 2
Find the x-values for the five key points by dividing
per10d n

the period, 7, by 4, R , then by adding
quarter-periods to the value of x where the cycle

T
begins, x=——.
s 2
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The five x-values are

T
xX=—-=
2
T V4
X=——+—=——
2 4 4
x=-24+% -0
4 4
x=0+2=2
4 4
T T T
x=—+===
4 4 2
Evaluate the function at each value of x.
3 .
X y=Ecos(2x+7r) coordinates
V4 3 T 3
—— |y==cos(-r+7x -=. =
) [Py (2’2)
_3.,.3
2 2
-z —icos Lir -Zo
4 773 2 4
2
3 3
0 —cos(0+7x 0, -=
y=5 O+ ( 2)
323
2 2
z —icos Zix Zo
4 7720 4
=§.0=o
2
T o |y= écos(7r+7r) l,i
B} 2 2 2
_3.,.3
2 2

Connect the five key points with a smooth curve and
graph one complete cycle of the given graph.

by &3
(5

' —
= =3
(——,0) TENFRE T X
4
:J\"L\ (0, -2
1 y 2
y= %COS(ZX'F’IT)
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

7. The graph of y =2cosx+1 is the graph of y =2cosx shifted one unit upwards. The period for both functions is 27 .

L. 2 . . .
The quarter-period is T” or % . The cycle begins at x = 0. Add quarter-periods to generate x-values for the key points.

x=0

T T
x==+==rx
2 2
T 3z
X=m+=—="=
2 2
=3—”+£=2ﬂ'
2
Evaluate the function at each value of x.
x |y=2cosx+1 coordinates
0 |y=2cos0+1 0, 3)
=2-1+1=3
T T .4
— =2cos—+1 -1
2 2 (2)
=2-0+1=1
T |y=2coszm+1 (m, -1
=2-(-D+1=-1
3 y:20053—7[+1 3—”,1
2 2 2
=2-0+1=1
27 |y=2cos2zm+1 (2,[,3)
=2-1+1=3

By connecting the points with a smooth curve, we obtain one period of the graph.

ks
y 2
//

|
(0,3) (27, 3)

., F, 3 X

5 (7, =1

y=2cosx+1

8. Select several values of x over the interval. X
y=2sinx + cosx

T |m| 37 Sz |3z | Tx
X Ol = |=|—|7|— |—=—|— |27 -

4 02| 4 4 | 2| 4 <?,2> e
yy=2sinx |0|14][2]14]0[-14]2]-14]0 o y = 2sinx
Yy =COS X 1107[0|=07[-1[-07]0 |07 |1 (ATI'K’, “3a Q1)

y=2sinx+cosx |1 [21][2] 07 |-1|-21]|-2|-07]| 1 : y=cosxy
\ / X
*F =
5 I\\I
(7, —1) 3
(5
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9. A, the amplitude, is the maximum value of y. The
graph shows that this maximum value is 4, Thus,

A =4 The period is %, and period = 2?” Thus,

z_om

2 B
nB=4r
B=4

Substitute these values into y = Asin Bx .

The graph is modeled by y =4sin4x .

10. Because the hours of daylight ranges from a
minimum of 10 hours to a maximum of 14 hours, the
curve oscillates about the middle value, 12 hours.
Thus, D = 12. The maximum number of hours is 2
hours above 12 hours. Thus, A = 2. The graph shows
that one complete cycle occurs in 12-0, or 12

months. The period is 12. Thus, 12 :2?”

12B =27
2t %
12 6

The graph shows that the starting point of the cycle is
shifted from O to 3. The phase shift, % ,1s 3.

i C
B
3=-C
T
6
z_c
2

Substitute these values into y = Asin(Bx—C)+ D .
The number of hours of daylight is modeled by

y=2sin| Zx-Z |+12.
6" 2

Concept and Vocabulary Check 2.1

L4 Z
B

2. 3 4r

3. om0 I I 3—”; b4
47 27 4

5 |A|;2—”
B

6. 1,2—”
27 3

10.

Section 2.1 Graphs of Sine and Cosine Functions

false
true
true

true

Exercise Set 2.1

1.

The equation y =4sinx is of the form y = Asinx
with A = 4. Thus, the amplitude is | A |=] 4 |=4.

Lo L. 2
The period is 27 . The quarter-period is Tﬁ or % .

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+2=2
2 2
T
x==+==rx
2 2
n 3r
X=m+—="—
2 2
=3—”+£=275
2
Evaluate the function at each value of x.
x |y=4dsinx coordinates
0 |y=4sin0=4-0=0 0, 0)
T 4 T
— =4sin—=4-1=4 —. 4
2 2 (2’ j
T |y=4sint=4-0=0 (7, 0)
£42 y:4sin3—” 3—7[,—4
2 2 2

=4(-)=—4
27 |y=4sin27=4-0=0 (27, 0)

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with
the graph of y=sinx.

5 ‘= 4'sinx
©, 0 YN o 2™ 0
I \ X
S 7Ny = sinx
51 G, 0\ H
3= _
25
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The equation y =5sinx is of the form y = Asinx
with A = 5. Thus, the amplitude is | A |=| 5 |=5.

The period is 27 . The quarter-period is %Tﬂ- or z .

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+2="
2 2
T
x=—+=—=7x
2 2
w3z
X=m+—="
2 2
2
Evaluate the function at each value of x.
X |y=5sinx coordinates
0 |y=5sin0=5-0=0 0, 0)
T . T
— =5sin—=5-1=5 =,5
2 7 2 (2 j
T |y=5sinz=5-0=0 (7, 0)
3 . 3x 3
— |y=5sin—=5(-1)=-5 =,-5
2 , 0D (2 j
27 |y=5sin27r=5-0=0 Q2r, 0)

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with
the graph of y =sinx.

(0,0)I \_1/ 73

Y
3
{
\

=

3.

Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

. r. . .
The equation y = gsm x is of the form y = Asinx
. 1 . . 1 1
with A =—. Thus, the amplitude is | A |[=| = [==.
3 31 3
Lo L. 2
The period is 27 . The quarter-period is o Z

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+2="
2 2
V.4
X=—+—=r
2 2
w3z
X=m+—=—
2 2
x=3—”+£=2
2 2
Evaluate the function at each value of x.
x y:%sinx coordinates
1. 1
0 |y==sin0==-0=0 0,0
3 3
T 1. o~ 1 1 7 1
—_ y=—Sln_=—'1=_ —, =
2 3 2 3 3 23
. 1
7 y——s1n7z:§-0=O (7, 0)
3 1. 3z 3z 1
— |y=—sin— = =
2 3 2 2 3
1 1
= — —1 = ——
3( ) 3
1. 1
2 y=§sm2ﬂ'=§-0=0 (27'[,0)

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with
the graph of y=sinx.

m 1) vy y=sinx
2" 3) ST,
T y==sinx
i 3o (2, 0)
0, 0) P\ 27 Cm,
T X
) JAR WAV
H
(7,0)
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The equation y = isin x is of the form y = Asinx

1

with A=%.Thus, the amplitude is | A |=‘ i ‘=—.

4
The period is 27 . The quarter-period is %Tﬂ- or % .

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+2=2
2 2
V.4
x=—+=—=rx
2 2
T 3z
X=m+—="=
2
2 2
Evaluate the function at each value of x.
1. .
x y=Zsmx coordinates
1. 1
0 |y=—sin0=—-0=0 (0, 0)
4 4
T r 1 7 1
— |y=—sin—=—1=— —, =
2 2 4 4 2 4
. 1
7 y=—sm7r=z‘0=0 (, 0)
kY4 3z 1 1 3z 1
— |y=—sin—=—(-D=—+| | ==, ——
2 4 2 4 4 2 4
2 ly=Ltenar=L.0=0 27, 0)
7y 4 ’

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with
the graph of y=sinx.

y y=sinx
a 1 / 1
20 TN Ky = g sinx
©, 0 PN 15
= T xz 0
il (m 0) (27, 0)
[T11

Section 2.1 Graphs of Sine and Cosine Functions

The equation y =—3sinx is of the form y = Asinx
with A = -3. Thus, the amplitude is | A |=] -3 |=3.

The period is 27z . The

The cycle begins at x =

uarter-period is 2—” or z
duarierp 4 T

0. Add quarter-periods to

generate x-values for the key points.

x=0
x=0+2="
2 2
V.4
x=—+=—=rx
2 2
T 3z
X=m+—="=
2 2
x=3—”+£:2
2 2

Evaluate the function at each value of x.

x |y=-3sinx coordinates

0 |y=-3sinx 0, 0)
=-3-0=0

T . T

— =-3sin— =, -3

2 2 (2 ]
=-3-1=-3

T |y=-3sinmw (7, 0)
=-3-0=0

3 . 3x 3

— =-3sin— =3

2 2 ( 2 j
=-3(-1)=3

2 |y=-3sin2rx (2rx, 0)
=-3-0=0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with

the graph of y =sinx.

RI)

y ==

[T L] (2’3>
-y = sin x4

0.0 Lm0
T I 0] X
y = —3sinx
(7, 0) TS
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The equation y =—4sinx is of the form y = Asinx

with A = —4. Thus, the amplitude is | A |=| -4 |=4.

The period is 27 . The quarter-period is %Tﬂ- or z .

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+2=2
2 2
T
x=—+=—=7x
2 2
T 3z
X=T+—=—
2 2
2
Evaluate the function at each value of x.
X |y=-4sinx coordinates
0 |y=—4sin0=—4.0=0 0.0)
T . T
= =—4sin—=-4-1=—4 —, -4
2 2 (2 j
T |y=—-4sinzt=-4-0=0 (7, 0)
3 . 3m 3
— =—4sin—=—-4(-1)=4 —.,4
> |7 > (=1 (2, j
27 |y=-4sin2x=-4-0=0 Q2r, 0)

Connect the five key points with a smooth curve and
graph one complete cycle of the given function with
the graph of y=sinx.

y (3’_77’4>
H-5ty = sin x4 2

(0, 0)

~
\

v
—~
3

>
~

Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

The equation y =sin2x is of the form y = Asin Bx
with A = 1 and B = 2. The amplitude is

| A|=|1]|=1. The period is 2?”=27”=75.The

quarter-period is % . The cycle begins at x = 0. Add

quarter-periods to generate x-values for the key

points.
x=0
x=0+Z
4
T T T
x=—+===
4 4 2
T 37w
x==+—==
2 4 4
3 &
=—a4—=7
4 4
Evaluate the function at each value of x.
X |y=sin2x coordinates
0 |y=sin2-0=sin0=0 0,0)
T T T
— =sin| 2-— —,1
4 ( 4) [4j
:sinlzl
2
T T T
— =sin| 2-— —,0
2 [ 2) (2 )
=sinzr=0
3 3 3
— =sin| 2-— —, -1
4 7 ( 4) (4 )
=sin3—7[=—1
T |y=sin(2-7x) (7, 0)
=sin27z =0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

a
_,1>
y (f‘ <ﬂ_ >
oo _’0

/ 2

0, 0) (s,
|
|

“Ang

y = sin 2x

Copyright © 2014 Pearson Education, Inc.



The equation y =sin4x is of the form y = Asin Bx
with A = 1 and B = 4. Thus, the amplitude is

L. 2 2
| A|=|1]|=1. The period is E_Z T The
B 4 2
T rl =
uarter-period is = = —-— = The cycle begins at
d P 4 24 8 Y £
x = 0. Add quarter-periods to generate x-values for
the key points.
x=0
x=0 +£ -z
8 8
T T
x==+===
8§ 8 4
T & 3w
x==+===
4 8 8
3n 7 &
=t —=—
8§ 8 2
Evaluate the function at each value of x.
X |y=sin4x coordinates
0 |y=sin(4-0)=sin0=0 0,0)

T T V1 V4
— =sin| 4-— |=sin—=1 —, 1
g |7 [ sj 2 [8 )
T T T
— =sin| 4-— |=sinzt =0 —,0
PR [ 4} (4 )

3 3 3
— |y=sin| 4-— —, -1
s ( 8) (8 )

=sin3—7[=—1
2

7 |y=sin2zx=0 T
2 2"

2

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

y K%’Q <%’0>

| A
1

= Wi
7.0)

T X

o
H

(0, 0)

..
A’

/

/.~

(73
*|§

|

Nl

Section 2.1 Graphs of Sine and Cosine Functions

The equation y = SSin%x is of the form y = Asin Bx
. 1 . .
with A =3 and B =E.The amplitude is | A |=| 3 |=3.

L2 2
The period is ?ﬂ = T” =2m-2=4x . The quarter-
2

period is% = 7z. The cycle begins at x = 0. Add
quarter-periods to generate x-values for the key points.
x=0

x=0+7w=rx

X=r+r=217

x=2r+r=37

x=3r+r=4r

Evaluate the function at each value of x.

X L1 .
y= 3smE x coordinates
0 1
y=3sin| —-0 (0, 0)
2
=3sin0=3-0=0
7z 1
y=3sin(—-7rj (7, 3)
2
—3sinZ=3.1=3
2
2r 1
y =3sin (527[) Q2r, 0)
=3sinz=3-0=0
3z 1
y :3sin(§-37r) (7, -3)
=35in3—”
=3(-1)=-3
4r 1
y =3sin(5-4ﬂ') 4z, 0)
=3sin27=3-0=0

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

5 TTTT __'_l_l
(ﬂa 3)—(277’ 0)
(0, 0) (4, 0)
T T \BE Ty
P (|3|77|’ -3
y = 3sin %x
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

11. The equation y =4sinzx is of the form y = Asin Bx

10. The equation y = ZSinlx is of the form ) ) )
4 withA =4 and B= 7. The amplitudeis | A |=| 4 |=4.

66

y = Asin Bx with A =2 and B=i . Thus, the

amplitude is | A |=| 2 |=2. The period is

2 _on

=——=2n-4=38r . The quarter-period is

The period is 2?” = 2z =2 . The quarter-period is
V4

% = % . The cycle begins at x = 0. Add quarter-periods to

B 4 generate x-values for the key points.
8” X = 0
”y =27 . The cycle begins at x = 0. Add quarter- 11
x=0+—=—
periods to generate x-values for the key points. 2 2
x=0 1 1
x=—+—=1
x=0+27r=2rx 2 2
x=2r+2r=4r x=1+l=§
x=4r+2x =61 2 2
x=6r+2r=8x x=§+l=
Evaluate the function at each value of x. 22

Evaluate the function at each value of x.
! . - -
X |y=2sin e coordinates x |y=4sinzx coordinates
0 (1 0.0 0 |y=4sin(xz-0) 0, 0)
yzZm{Ziﬁ ©.0 —4sin0=4.0=0
=2sin0=2-0=0 1 ) 1 1
— |y=4sin| z-— —, 4
1 2 2 2
2r y=2sm[—~2n) (2r, 2) -
4 = 4sin = = 4(1) = 4
T 2
=2sin—=2-1=2
2 1 |y=4sin(z-1) (1, 0)
4 |y=2sinr=2-0=0 (47, 0) =4sinz=4-0=0
3 . 3 3
6z y=25in377[=2(—1)=—2 (67, -2) D) y=4s1n(ﬂ'3) [?‘4)
. . 37w
87 |y=2sin27=2-0=0 87, 0) =4s1n7
Connect the five key points with a smooth curve and =4-D=-4
grapl; one complete cycle of the given function. 2 |y=dsin(z-2) 2.0)
- =4sin27=4-0=0
Q2m, 2) 1]

©, 0 AN 87, 0)

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

/ (677’_2)
"Z§(4ﬁ,0)ttt| 14
y=25in%x y 2’
5|
A
—0,0f 0
g
L0 v(_,_4>
TP \2
y=4sinwx
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12. The equation y =3sin2zx is of the form

y=Asin Bx withA =3 and B =27 . The amplitude

is | A|=|3|=3. The period is 27 _2% ) The
B 2r&

quarter-period is i . The cycle begins at x = 0. Add

quarter-periods to generate x-values for the key

points.
x=0
x=0+l=l
4 4
1 1 1
x=—4—=—
4 4 2
1 1 3
x=—4+—==
2 4 4
x—§+l=1
4 4
Evaluate the function at each value of x.
X |y=3sin27x coordinates
0 |y=3sin(27-0) 0,0
=3sin0=3-0=0
1 1 1
— =3sin| 27— -3
. 1( 4) (4 j
—3sin = =3.1=3
2
1 1 1
— =3sin| 27w-— —,0
2 |’ 1( 2) [2 )
=3sinz=3-0=0
3 3 3
— =3sin| 27— —, -3
4 ( 4) [4 )
:3sin3—”:3(—1)=—3
2
1 |y=3sin(27-1) (1,0)
=3sin27r=3-0=0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

o )

0,0 A0
H \H >

RSB

y =3sin2wx

Section 2.1 Graphs of Sine and Cosine Functions

The equation y =—3sin2zx is of the form
y=Asin Bx withA =-3 and B =27 . The amplitude
2r

is | A|=| =3 |=3. The period is 27 _2% ) The
B 2rx

quarter-period is i . The cycle begins at x = 0. Add

quarter-periods to generate x-values for the key points.
x=0

x=0+l=l
4 4
1 1 1
x=—4—=—
4 4 2
1 1 3
x=—4+—==
2 4 4
x—i-i-l:l
4 4
Evaluate the function at each value of x.
X |y=-3sin27x coordinates
0 |y=-3sin(27-0) 0,0
=-3sin0
=-3-0=0
1 1 1
— =-3sin| 27 -— -
4 7 ( 4j [4’ 3)
=—3$in£
2
=-3-1=-3
1 1 1
- =-3sin| 27w -— -
2 ( ZJ [2’0)
=-3sinxw
=-3-0=0
3 . 3 3
— =-3sin| 2r-— =
R ( 4) [4’3j
=—3sin3—”
2
==-3(-1)=3
I |y=-3sin(27-1) (1,0)
=-3sin2x
=-3.-0=0

Copyright © 2014 Pearson Education, Inc. 67



Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

14.

68

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

Y4 (3
“ \7’?91
1
=0, 0)4- /(1L 0)
L PR
=, =3/ 1
(4 5 (2 ’O>
y = —=3sin27 x

The equation y =—2sinzx is of the form
y=Asin Bx withA =-2 and B = . The amplitude
2r

is | A|=| =2 |=2. The period is 2% =2% —2 The
B T

o201
quarter-period is 2 =—.

The cycle begins at x = 0. Add quarter-periods
to generate x-values for the key points.

x=0
x=0 -i—l = 1
2 2
x= 1 -i—l =1
2 2
x=1+ l = i
2 2
x=§+l:2
2 2
Evaluate the function at each value of x.
X |y=-2sinzx coordinates
0 |y=-2sin(z-0) (0, 0)

=-25in0=-2-0=0

1
=-2sin| 7-—
' ( 2)

=2sinZ=-2.1=-2

N | —

1 |y=-2sin(z-1) (1,0
=-2sinr=-2-0=0

3 3 3
— =-2sin| r-— -, 2
2 ) ( 2) (2 )
= —2sin3—7[ ==2(-1)=2
2
2 |y=-2sin(r-2) 2,0

=-2sin2x=-2-0=0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

y 3
51 (1,001 <3,2>
f
(0, 0) 2,0)
|
AN

X

1,
St \2
y=-2sinmwx

. .2 .
15. The equation y = —smgx is of the form y = Asin Bx

with A =-1 and B=§.
The amplitude is | A |=| -1 |=1.
Loy 2w 2
The period is —”:T”:2n-§=37r.
B 3 2

The quarter-period is 37” . The cycle begins at x = 0.

Add quarter-periods to generate x-values for the key

points.
x=0
x=0+3—”:3—”
4 4
_dn Sn 3w
4 4 2
3. 3r 9«
x:—+_:_
2 4 4
97 3rx
x=—+—=317
4 4
Evaluate the function at each value of x.
.2 .
X |y=-sin=x coordinates
0 |y= -(2 j 0,0
y=-sin| =0 0,0)
3
=—-sin0=0
o 237 3z
4 3 4 4’
=—sin£=—1
2
37 |y o sin[ 237 3%
2 3 2 :
=—sinz =0
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16.

om | (2emy | (on
4 3 4 4’
. 3r
=—sin=—
=—(-D=1
3 (2
7T |y=—sin E-SJZ 37z, 0)
=—sin27=0

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

|
117
o |
’"(|3||0)
OO0 RST
7 o R X
RZ 3w
(-
y=—sin2x
3

The equation y = —sin%x is of the form

y = Asin Bx with A =-1 and B=%.

The amplitude is | A [=| -1 |=1.
The period is 2—”:2—”:27z-§:3—7[.
B % 4 2
3z
The quarter-period is L=3—”-1=3—”.
2 4 8

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+3—7[=3—”
8 8
3 3_7r RY/4
8 8 4
37. 3r &
XxX=— _—=—
4 8 8
9z 3m_3n
8 8 2

Evaluate the function at each value of x.

Section 2.1 Graphs of Sine and Cosine Functions

x y:_Sing X coordinates
0 y=—sin(i-0j 0.0
3
=-sin0=0
3z =—sin 4.3 3 -1
8 y 3 8 2
=—sin—=-1

=—sin—=—(-1)=
3—7[ = —sin i 3—” 3—” 0
2 7 2 2
=—sin27 =0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.
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17. The equation y =sin(x—7) is of the form
y=Asin(Bx—C) withA=1,B=1,and C=x.The
amplitude is | A |=| 1|=1. The period is

18.

2—7[=2—7[=275.Thephase shift is £=£=7r.The
B 1 B 1

quarter-period is %Tﬂ = % . The cycle begins at

x =7 . Add quarter-periods to generate x-values for

the key points.
X=7
w3z
X=r+—=—
2 2
3n &w
=t —=
2 2
x=2r+l= S
2
x= 5—”-&- Z_3
2 2
Evaluate the function at each value of x.
X |y=sin(x—7) coordinates
7T |y=sin(x—7x) (7, 0)
=sin0=0
3—7[ =sin 3—”—75 3—7[ 1
2 y 2 2 9
= sinE =1
27 |y =sin2Qr—71) 27, 0)
=sinz =0
5—7[ =sin 5—”—7[ 5—7[ -1
2 y 2 2 b
= sin3—7[ =-1
2
3z |y=sinBr-rx) 3, 0)
=sin27z =0

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

3w )
=,1
y<?’

i’ {2, 0)

|
\ |
(@) (3 (3, 0)

s

y =sin (x — )

The equation y =sin (x —%) is of the form

y=Asin(Bx—C) withA=1,B=1, and C:%

The amplitude is | A |=| 1 |=1. The period is

2 2 .. C %
T ox. The phase shift is S22 The
B 1 B 1 2

quarter-period is %Tﬂ = % . The cycle begins at
x=2 Add quarter-periods to generate
x-values for the key points.

V4
xX=—

2

T T
x=—+=—=rx

2 2

T 3
X=r+—=—
2 2

x= 3—”+£ =2r

2 2
X=2r+—= S

2

Evaluate the function at each value of x.

X |y=sin ( X _ﬁj coordinates

NN

y=sin| =% |=sino=0 [|Z, 0
2 2 2

7 ly=sin|z-Z|=sinZ =1 (z1)
2 2

3z =sin iz 3 0

2 2 2 2’
=sinz =0

2r |y= sin(Zn—%) (2r, -1)
=sin—=-1

5—7[ =sin 5—”—£ 5—” 0

2 7 2 2 2
=sin27 =0
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Connect the five key points with a smooth curve and
graph one complete cycle of the given function.
(1) (311' )
=20
vp| \2
!
op) \
\

/

19. The equation y =sin(2x—r) is of the form

y=Asin(Bx—C) withA=1,B=2,and C=7x.The
amplitude is | A |=|1|=1. The period is

2% _ 2% _ 1 The phase shift is < = . The

B 2 B 2

quarter-period is % . The cycle begins at x =% . Add

quarter-periods to generate x-values for the key points.

T
xX=—
2
T 3x
=t —=—
2 4 4
3 &
X=— _—=
4 4
T S
X=m+—=—
4 4
Sr & 3rx
x:— —_— —
4 4 2

Evaluate the function at each value of x.

X |y=sin(2x—-1) coordinates

T V4 T
— =sin| 2-——1 —, 0
2 |7 ( 2 ) (2 )

=sin(z —7x)
(37[ ’ lj
4

=sin0=0

3z ( 3z )
— |y=sin Z‘T—ﬂ

. [37[ j
=S| ——77
2

:sinzzl
2

T |y=sin(2-r—7x) (7, 0)
=sin(2zx —7x)

=sinz =0

20.

Section 2.1 Graphs of Sine and Cosine Functions

s =sin 2‘5—7[—75 R -1
I 4 4

. [57[ )

=sin| —-7x
2

:sin3—”:—1
2
3 3 3z
— =sin|2-——-7x —,0
> el (3
=sin(37 — 1)
=sin27 =0

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

(51
YpNT o A, 0)
\\ /

Pl

2.5 (5% ’ _1>

y =sin 2x — @)

The equation y = sin(Zx —%) is of the form

y=Asin(Bx—C) withA=1,B=2, and C:%.
The amplitude is | A [=|1]=1.
2r

The period is 2 =—=7
B 2

T
The phase shift is c.2_z2
B 2 2

The quarter-period is % .

The cycle begins at x =% . Add quarter-periods to

generate x-values for the key points.

.4
xX=—
4
T T T
X=—+—=—
4 4 2
T T 3r
x:—+_:_
2 4 4
3n &w
X=—+4+—=
4 4
T St
X=m+—=—
4 4

Evaluate the function at each value of x.
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72

X |y=sin 2x_£j coordinates
2

V4 T T V4

= =sin| 2- ——— —,0

g 4 2) (4 )

(SR
<
1l
=z
=

RY/4 .4 3
— =sin| 2-——— —.,0
4 7 zj (4 j
. (37[ 7[)
=sin| —-—
2 2
=sinz =0
T y:sin(Z-ﬂ—lj (, =1
2
=sin(2ﬂ—£)
2
=sin3—7[=—1
oz =sin Sz R 0
4 7 4 2 4’
(57[ ﬂj
=sin| —-——
2 2
=sin2z =0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

59 frd
RisEy

AN

ar x
\
- (7, =1
[TTT]
= o _T
y—sm(lx 2)

21. The equation y =3sin(2x—7) is of the form

y=Asin(Bx—C) withA=3,B=2,and C=7x.The
amplitude is | A |=| 3 |=3. The period is
2—7[=2—7[=7I.The phase shift is £=£ . The
B 2 B 2
. . T . T
quarter-period is i The cycle begins at x = ER Add

quarter-periods to generate x-values for the key points.

T
xX=—
2
T 3z
X=—+—=—
2 4 4
3 &
=—d4—=
4 4
T S
X=m+—=—
4 4
S & 3rx
X=—+—=—
4 4 2

Evaluate the function at each value of x.

X |y=3sin(2x—7x) coordinates

V3 T T

— =3sin| 2-——-1 —,0

2 | ( 2 j (2 )
=3sin(zr — 1)
=3sin0=3-0=0

3 3 3

— =3sin| 2-—-7 —.,3

a7 ( 4 j [4 j

:3sin(3—7[—7r)
2

—3sinZ=3.1=3
2

7T |y=3sin(2-7r—-7x) (7, 0)
=3sin(27 — 1)
=3sinz=3-0=0

S hY/4 Sr
— |y=3sin| 2-—-7x —, -3
4 | ( 4 ) (4 j

:3sin(5—”—7rj
2

=3$in3—”
2

=3(-1)=-3

3 3 3
— =3sin| 2-— -7 —.,0
2 |7 1( 2 j (2 j

=3sin(37 —7x)
=3sin27r=3-0=0
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22,

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

=57 _
5 R 3)

y =3sin 2v — 7)

The equation y =3sin (2x —%] is of the form

y = Asin(Bx—C) withA =3, B=2, and c=§.
The amplitude is | A |=]3|=3.
27

The period is 2z =—
B 2

. C %
The phase shift is — =2 = z.
B 2 2
N 4
The quarter-period is i

The cycle begins at x =% . Add quarter-periods to

generate x-values for the key points.

T
xX=—
4
T T T
X=—F—=—
4 4 2
T 37w
X=—+—=—
2 4 4
3 &
=—a4—=7
4 4
VY 4
X=r+—=—
4 4

Evaluate the function at each value of x.

Section 2.1 Graphs of Sine and Cosine Functions

X |y=3sin (2 x— %) coordinates

V3 V4 V4

— =3sin| 2-——-— —,0

peeelig) (5
/4

=3sin0=3-0=0

T T T T
— =3sin| 2-——— —,3
2 7 ( 2 2) (2 )
=3sin(7r—£)
2
—3sinZ=3.1=3
2
3 3r &« 3
— |y=3sin| 2-——— —.,0
4 1( 4 2) (4 ]
=3sin(3—”—£j
2 2
=3sinz=3-0=0
74 y=3sin(2.z—§j (7, =3)

- 3sin(27r—£j
2

:3sin37”:3~(—1)=—3

S
— |y =3sin(2-5—”—£j
4 2

=3sin 5—”—5
2 2

=3sin27=3-0=0

Connect the five key points with a smooth curve and

graph one complete cycle of the given function.

W33 ()

|
/

(oA (7

N Y
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74

The equation y = %sin (x —(—%D is of the form

y = Asin(Bx—C) with Az%,B: 1, and C:—%.

The amplitude is | A |=‘ % ‘=% The period is
_
2—7[=2—7[=2ﬂ'. The phase shift is £=—2=—£.
B 1 B 1 2

The quarter-period is %T” = % . The cycle begins at

xX= —% . Add quarter-periods to generate x-values
for the key points.
V4
X=——=
2
x=-Z4+Z 9
2 2
x=0+2="
2 2
T T
x==+==rx
2 2
3z
X=m+===
2 2

Evaluate the function at each value of x.

1. V.4
X =—sin| x+—
"72 ( 2j

coordinates

DN

<

1l

|

z

5
7 N\
YRS

+
NN
N———
7\
N

o
N——

=—sin27x
2

_Lo-o
2

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

o
H

-

1l
N = [
Z

=
—_—

=

+

19
SN—

1. 1.
=—sin(x+ ) =—sin(x— (-7
y=5 ( ) > (x=(-7))
The equation y = %sin(x— (—n)) is of the form
. . 1
y = Asin(Bx—C) with A=E,B: l,and C=-rx.

The amplitude is | A | :‘ % ‘:% The period is

2—7[=2—7[=27L'.Thephase shift is £=i=—ﬂ'.
B 1 B 1

The quarter-period is %T” -z . The cycle begins at

x =—7 . Add quarter-periods to generate x-values for

the key points.
X=-7

Tz
X=—T+—=-=
2 2
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Evaluate the function at each value of x.

x y:%sin(x-% ) coordinates
1.
- y=Esm(—ﬂ'+7r) (-, 0)
=lsin0=l-0=0
2
-z —lsin L rl
2 7T T 22
1. 7 1 1
=—sin—=—-1=—
2 2 2 2
0,0
0 |y=—=sin(0+nx) ©.0)
——Sin/[=l'0=0
2
z =—sin £+7z z 1
2 7 2 2° 2
1. 37 1 1
=—sin—=—-(-1)=——
2 D 2
1.
7 y=Esm(ﬂ'+ﬂ') (7, 0)
=lsin27r=l-0=0
2

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

4
2°2) y

[l
1T
T

T
T
(=, 0) (77, lOi:S'

o

A |

25. y= —25in(2x+£j — 2sin zx_(_ﬁj
2 2

The equation y =-2 sin(Zx—(—%D is of the form
y=Asin(Bx—C) withA = -2,
B=2,and C= —% . The amplitude is

| A|=|-2|=2. The period is 2?7[=277[=7r.The

Section 2.1 Graphs of Sine and Cosine Functions

.. Cc -z
phase shiftis —=—2 = T T The quarter-
B 2 2 4

L
2
period is % The cycle begins at x = z . Add

quarter-periods to generate x-values for the key
points.

T
xX=——

4
x=-2+Z -0
4 4
x=0+2=2

4 4
T T T
X=—+—=—
4 4 2
T 1w 3x
x:—+_:_
2 4 4

Evaluate the function at each value of x.

y =-2sin (2x + %) coordinates

4 T\ T
—— |y=-2sin| 2| — [+—
4\ ( ( 4) 2]
=—2sin(—£+£)
2 2

=-2sin0=-2-0=0

y =—2sin(2-0+%) 0,-2)

- —2sin(0+£j
2

= —2sin£
2

=2.1=-2

y=—2sin(2-£+£)
42

=—2sin(£+£j
2 2

=-2sinx
=-2-0=0

INIES
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r , T r __r
- =-2sin| 2-—+— Z2 x=
2 ) ( 2 2) (2 ’ j 4
T T
. V4 x=——+—=0
=—2sm(ﬂ'+3j 4 4
T T
x=0+—=—
= —2sin3—7[ 4 4
2 LT AT
=—2ch=2 4 4 2
3 . 3z« 37 T nm_37m
- =— —t— - X=—4+—=""
4 y 2s1n(2 4+2) [4,0 5 4
Evaluate the function at each value of x.
=-2sin (—+—j
X |y=-3sin (2 x+£) coordinates
=-2sin27 2
=-2-0=0 .
Connect the five points with a smooth curve and _Z y=-3 sin[2 . (_EJJFEJ (—z, Oj
graph one complete cycle of the given function. 4) 2 4
T T
£,0> =-3sin| ——+—
<4 <§,2> 2 2
y
SN EEEr= =-3sin0=-3-0=0
SRl
4 9 4 b
= 0 y=—3sin(2-0+£j (0,-3)
A 3| x 2
0, -2) 2\ 2 7
251 =-3sin (0+5)
y = —2sin (2x+%)
V4
=-3sin—=-3-1=-3
2
26. y= —3sin(2x+§j = —3sin(2x—(—§)] ,[ rox .
— |y=-3sin| 2-—+— —,0
4 4 2 4
The equation y =—3sin| 2x— r is of the form (r
2 =-3sin| —+—
2 2
y=Asin(Bx—C) withA =-3,B=2,and CZ_%' =-3sinzx=-3-0=0
. . 2= . e
The amplitude is | A |=| =3 |=3. The period is z y=—3sin(2-§+%j (g’:%j
2 = 2z = 7 . The phase shift is
B 2 . ( ﬂj
=-3sin| 7+—
V4
C o2 7l _ =& N 4
SEEE =, The quarter-period is T = 3¢in T - 3. -1)=3
. V4 .
The cycle begins at x = e Add quarter-periods to 3 il 3 +£ 3z .
generate x-values for the key points. 4 r= 4 2 4’
=—3sin 3—”+£
2 2
=-3sin27x=-3-0=0
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27.

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

=\ 1 X

= 3
©,-3) &)

N

y = —3sin (Zx +§)

y =3sin(rx+2)
The equation y =3sin(zzx—(-2)) is of the form
y=Asin(Bx—C) withA=3, B=x,and C=-2.
The amplitude is | A |=| 3 |=3. The period is
2 _ox

= =2 . The phase shift is £:_—2:——_
B B T

o201 .
The quarter-period is 1 = 7 The cycle begins at

2 .
x =—— . Add quarter-periods to generate x-values
V4

for the key points.
2
X=——
T
2 1 n-4
Xx=——+—="—
T 2 21
—4 1 n-2
=—+—=_
2r 2 T
-2 1 3z-4
X=—- _=
.4 2 2r
_3r-4 l_27r—2
21 2 T

Evaluate the function at each value of x.

Section 2.1 Graphs of Sine and Cosine Functions

X |y=3sin(rx+2)

2 2
—— |y=3sin n(——j+2
u T

coordinates
2]
.4
=3sin(-2+2)
=3sin0=3-0=0

-4 . T—4 -4
o0 )’:351n(7[( ﬁj+2] (7,3)

2
=3sin(”_4+2
2

-2 _ -2
— y:3sin(7z(” 2j+2j (—” ,o)
T /A T

=3sin(r—2+2)
=3sinz=3-0=0

3r—-4 3r—4 5m
=3si +2 —, -3
T y sm(ﬂ[ Py j j ( 4 j

:3sin(3ﬂ_4+2j
2

2r=2 - 2r—2
)’=3sin(7r(2ﬂ 2)+2j ( T ,0)
T T /4

=3sin(2r—2+2)
=3sin27=3-0=0
Connect the five points with a smooth curve and
graph one complete cycle of the given function.

2
G£+l*g G;+L®
7T ~

2.3
5 GE+2’§

y = 3sin (wx + 2)

e
/|\
q |
+
Rad
=

Sa1/
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28.

78

y =3sin(2rx+4) =3sin(2zx—(—4))

The equation y =3sin(27zx—(—4)) is of the form

y=Asin(Bx—-C) withA=3, B=2x,and

C =—4. The amplitude is | A |=| 3 |=3. The period
2r 2z c -4 2

S =—=1. The phase shiftis —=—=——.
B 2r B 2r V4

The quarter-period is i . The cycle begins at

2 .
x =—— . Add quarter-periods to generate x-values
V4

for the key points.

2
xX=——
T
2 1 n-8
X=—4—=——
T 4 4
7—8 1 n—-4
x:—+—:_
dr 4 27
7—4 1 37-8
= +—=
2r 4 ar
3-8 1 n-2
X = +—=

4r 4 V.4
Evaluate the function at each value of x.

X |y=3sin(2zx+4)

2 2
—— |y=3sin 27[(—— +4
u V4

coordinates
2]
T
=3sin(—4+4)
=3sin0=3-0=0

-8 7—8 -8

padi — 2 n=o Z 23

ar Y 3S1n[27z( gy j+4] [4” j

=3sin(”_8+4)
2

:3sin(£—4+4j
2

—3sin 2 =3.1=3
2

-4 T—4 -4

- —2q == ___’0
o Y 3S1n[27z[ Py )+4J [ - j
=3sin(zr—4+4)
=3sinz=3-0=0

29.

3r-8 3r—8 3r—8
=3si ,—3
ar |7 3sm(2ﬂ'( ppe )+4j( yp )

= 3sin37” =3(-1)=-3

-2 y=3sin(27r(”—_2)+4) [7[—2 Oj
” 9

V4

=3sin(2r—4+4)

=3sin27=3-0=0

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

SR
™ y

(2,3
EYERE

y =3sin Cax + 4)

y=-2sin(2rx+47) =-2sin(2rx— (—47x))

The equation y =-2sin(27zx —(—4x)) is of the form
y=Asin(Bx—C) withA=-2, B=2x, and

C =—47 . The amplitude is | A |=| -2 |=2. The

period is 2z = 2z =1. The phase shift is

B 2r
g = —_4” =—2. The quarter-period is l . The cycle
B 2z 4

begins at x =—2 . Add quarter-periods to generate x-
values for the key points.

x=-2

x——2+l:—l
4 4
1 3

X=—+—=——
4 2
1 5

X=—+—=——
4 4

x=——+l:—1
4

Evaluate the function at each value of x.

Copyright © 2014 Pearson Education, Inc.



Section 2.1 Graphs of Sine and Cosine Functions

- The equation y = —3sin(2zx—(—4x)) is of the form
2 |y=-2sinC@r(2)+4m) | 20) y=Asin(Bx—C) with A=-3, B=27,and C =—47.
= 2sin(—47 +47) The amplitude is | A |=| -3 |=3. The period is
=-2sin0
2r 2w C —4r
=2.0= —— =—=1. The phase shiftis —=-——=-2.The
=—20=0 B 2z P B 2z
—% y=-2 Sin(zﬂ-[_lj + 4,,) (_Z’ - zj quarter-period is i . The cycle begins at x=—-2. Add
4 4
quarter-periods to generate x-values for the key points.
. ( W4 ) x=-2
=—2sin > +4r
ju x=-2 +l = 7
=-2sin—=-2-1=-2 4 4
2 7 1 3
X=——+—=-=
4 4 2
3 (o (3 3 3,15
-5 y=—251n[2ﬂ'(—5j+4ﬂ') (_E 0) x 2+4 1
. 5 1
=-2sin(-37 +4rx) x:_Z+Z:_1
=-2sinz=-2-0=0 Evaluate the function at each value of x.
X |y=-3sin(2rx+4r) coordinates
3 . 5 5,
1 V= —2sin| 27 2 +4r T -2 |y =-3sin(27(-2) +4r) (-2,0)
sz =—3sin(—47x +4x)
:—25in[—7+47r) =-3sin0=-3-0=0
. 37w 7 7
=—2S1n7 7 y:—SSinEZH(—%)+47ZJ (—Z, —3j
=-2(-1)=2
= —3sin (—7—”+ 47:}
2
=1 |y =-2sin(2z(-1)+4r) (-1,0) - 3en® o 3=
= —2sin(—27 +47) TS ==
=-2sin2x
=-2-0=0 2 =-3sin| 2 3 4 —20
=-2.0= 5 |y=-3sin 7[—5+ﬂ' %
Connect the five points with a smooth curve and = —3sin(-37+47)

h let le of the given function.
graph one complete cycle of the given function — 3sinz=-3-0=0

(-%o) <_§2> —% y=—3sin[2;z(—%)+4zzJ (—%, 3)

111
\ | = HEEN
1 T

(=2,00 1 =10 =—3sin(—5—”+4ﬁj

S 2
7 = * 3
(_7’ _2> i = —3Sin7 =-3(-1)=3
y = —=2sin 2ax + 4m)

-1 |y =-3sin27(~1)+4x) (-1, 0)
=-3sin(-27 +4rx)
=-3sin27=-3-0=0
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

31.

Connect the five key points with a smooth curve and

graph one complete cycle of the given function.

~o
\

o
S

The equation y =2cosx is of the form y = Acosx
with A = 2. Thus, the amplitude is | A |=] 2 |=2.

The period is 27 . The quarter-period is %Tﬂ- or z .

The cycle begins at x =0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+£=£
2 2
T 7
X=—+—=7
2 2
T 3z
X=Z+—=—
2 2
x=3—”+£:27r
2 2
Evaluate the function at each value of x.
x |y=2cosx coordinates
0 |y=2cos0 ©,2)
=2-1=2
V4 T V4
— =2c08s— =,0
2 Y 2 (2 )
=2-0=0
T |y=2cosm (,-2)
=2-(-)=-2
3z 3z 3z
— =2cos— =.0
2 Y 2 [ 2 j
=2-0=0
2w |y=2cos2rx 2r, 2)
=2-1=2

80

32.

Connect the five points with a smooth curve and
graph one complete cycle of the given function with
the graph of y =2cosx.

5 y=2cosx
; 2m,2)

O
o
<?,0)\ A\ I//<3_77’0>

7 2

—(m, —2)
51y'= cos x-

[Bil

\ 7 vd / X

(]

The equation y =3cosx is of the form y = Acosx
with A = 3. Thus, the amplitude is | A |=| 3 |=3.

The period is 27 . The quarter-period is %T” or z .

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+2=2
2 2
T T
X==+—=rx
2 2
T 3z
X=T+=="=
2 2
=3—” -y
2 2
Evaluate the function at each value of x.
x |y=3cosx coordinates
0 |y=3cos0=3-1=3 0, 3)
T VA T
— =3cos—=3-0=0 =,0
2 2 (2 j
7T |y=3cosm=3-(-1)=-3 (7, =3)
3 3 3T
— |y=3cos—=3-0=0 =0
> 2 (2 )
2 |y=3cos2r=3-1=3 (2, 3)

Connect the five key points with a smooth curve
and graph one complete cycle of the given function
with the graph of y=cosx.

y

U} oy CLE

. |
<?’ 0) NN ? Sy <32_ﬂ , 0)

~
51y = cosx—\(ﬂ_’ -3)
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33. The equation y =-2cosx is of the form y = Acosx

with A = -2. Thus, the amplitude is
| A|=| -2 |=2.The period is 27 . The quarter-
period is %Tﬂ or % . The cycle begins at x=0. Add

quarter-periods to generate x-values for the key
points.
x=0

T
x=—+=—=rx
2 2
T 3r
X=m+=—="
2 2
x= 3—”+Z =2r
2
Evaluate the function at each value of x.
x |y=-2cosx coordinates
0 |y=-2cos0 ©0,-2)
=-2-1==-2
T T T
— =-2cos— =,0
2 Y 2 (2 )
=-2-0=0
T |y=-2cosmw (7, 2)
==2-(-1)=2
3_” y= —2COS3—7Z- 3_”’ 0
2 2 2
=-2-0=0
2 |y=-2cos2x 2z, —-2)
=-2-1==-2

Connect the five points with a smooth curve and
graph one complete cycle of the given function with
the graph of y =cosx.

Yy
S Iy|=‘ Ic(l)sl ;‘-:/(775 2)

= 3
S el

0,-2)

\

I
=

34.

Section 2.1 Graphs of Sine and Cosine Functions

The equation y =—3cos x is of the form y = Acosx
with A = -3. Thus, the amplitude is | A |=| -3 [=3.

The period is 27 . The quarter-period is %T” or z .

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+Z2=2
2 2
T
X==+—=rx
2 2
T 3z
X=T+=—="=
2 2
2
Evaluate the function at each value of x.
x |y=-3cosx coordinates
0 |y=-3cos0=-3-1=-3 0,-3)
T T T
— =-3cos—=-3-0=0 =, 0
2 2 [2 j
T |y=-3cost=-3-(-1)=3 (m, 3)
3 3 3
— |y=-3cos—=-3-0=0 —.,0
2 2 (2 )
2r |y=-3cos2r=-3-1=-3 2, -3)

Connect the five key points with a smooth curve and

graph one complete cycle of the given function with
the graph of y =cosx.

(7, 3)

(5.9)z

(0’ _3)

51y = —3cos x

|
|

=1 y'=cos x3 (27, =3)

9

TTTTTTT
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

35. The equation y =cos2x is of the form y = Acos Bx

with A = 1 and B = 2. Thus, the amplitude is
2r

| A|=|1]|=1. The period is 2?”=7=7L'.The

quarter-period is % . The cycle begins at x=0. Add

quarter-periods to generate x-values for the key

points.
x=0
x=0+Z2=2
4 4
T T T
x:—+_:_
4 4 2
T 1w 3x
x:—+_:_
2 4 4
RV 4
x="—+==7
4 4
Evaluate the function at each value of x.
X |y=cos2x coordinates
0 |y=cos(2-0) 0, 1
=cos0=1
T T T
— =cos|2-— —, 0
4 7 ( 4) (4 )
:cos£=0
2
T T V.4
— =cos| 2-— —, -1
2 |7 [2) {2 j
=cosm=-1
3 3 3
— |y=cos|2-— —.,0
4 ( 4) (4 j
=cos3—7[=0
2
T |y=cos(2-7) (, 1)
=cos2rwr =1

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

J
HHH
0,1) (7, )] <37T , 0>

36.

The equation y =cos4x is of the form y = Acos Bx
with A = 1 and B = 4. Thus, the amplitude is

|A|=|1|=1.Theperi0dis2—”=2—”=£.The
B 4 2
uarter-period is i—z-l—z The cycle begins at
a P 4 24 8 yee e
x = 0. Add quarter-periods to generate x-values for
the key points.
x=0
x=0+2=2
8 8

T T T
X=—+—=—

8§ 8 4

T rw 3w
X=—+—=—

4 8 8

3 7«

=t —=—

8§ 8 2

Evaluate the function at each value of x.

X |y=cosdx coordinates

0 |y=cos(4-0)=cos0=1 0, 1)

T T T T
— =cos|4-— |=cos—=0 —,0
s ( 8) 2 [8 j
T T T

— =cos| 4-— |=cosmT=-1 —, -1
4 ( 4) (4 )
3 3 3
— |y=cos| 4-— —,0
8 ( 8) (8 )

:cos3—”=0
2

V4 V3 i
— =cos| 4-— |=cos2mr =1 -1
2 7 ( 2) (2 j

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

©,1)[T3 (z

e

gl
=
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37. The equation y =4cos2zx is of the form y = Acos Bx

with A =4 and B =27 . Thus, the amplitude is
Lo 2 2

|A|=|4|=4.Theper10d1s—7[=—7[=1.The
B 2r

quarter-period is i . The cycle begins at x=0. Add

quarter-periods to generate x-values for the key points.
x=0

x=0+l=l
4 4
1 1 1
x=—4—=—
4 4 2
1 1 3
x=—4+—==
2 4 4
x=§+l=1
4 4
Evaluate the function at each value of x.
x |y=4cos2rmx coordinates
0 |y=4cos(27-0) (0, 4)
=4cos0
=4-1=4
1 1 1
- =4cos| 27w — -, 0
4 7 ( 4) [4 )
:4cos£
2
=4-0=0
l =4cos 27[-l l—4
2 y 2 27
=4cosxw
=4.-(-1)=-4
3 3 3
— =4cos| 27— —, 0
4 ( 4) (4 )
=4cos3—7[
2
=4-0=0
1 |y=4cos2z-1) (1,4)
=4cos2xw
=4-1=4

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

vy (0,4)
3 a,4)
1 \[lf 3
0 REceiis 6 (EC )
X
V
== (1
| E’_4>

y =4 cos 2ax

Section 2.1 Graphs of Sine and Cosine Functions

38. The equation y =5cos2zx is of the form

y=AcosBx withA =5 and B=2x.Thus, the

amplitude is | A |=|5|=5. The period is

2 2 o1

Z % | The quarter-period is — . The cycle
B 2z 4

begins at x = 0. Add quarter-periods to generate x-
values for the key points.

x=0
x=0+l:l
4 4
1 1 1
X=—+—=—
4 4 2
1 1 3
X=—+—==
2 4 4
x=§+l=1
4 4
Evaluate the function at each value of x.
X |y=5cos2rx coordinates
0 |y=5cos(27-0) ©,5)
=5cos0=51=5
1 1 1
— =5cos| 27— —,0
4 ( 4) (4 j
=5cos X =5-0=0
2
1 1 1
- =5cos| 27— —, =5
2 ( zj (2 )

=5cosr=5-(-1)=-5

3 3z 3
— =5cos| 2w — —,0
s ( 4) (4 j
=500s3—7[=5-0=0
2
1 |y=5cos(27z-1) d,95)

=5cos2r=5-1=5

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

— >3 (19
1 |y 3
Gl G
\ 1
Ve (3
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

39.

84

The equation y = —4cos%x is of the form

. 1
y=AcosBx withA=-4and B =E . Thus, the

amplitude is | A |=| =4 |=4 . The period is

2z = 27 _ 27 -2 =4 . The quarter-period is

5

4r .

e =7 . The cycle begins at x =0. Add quarter-
periods to generate x-values for the key points.
x=0

x=0+7=rx

X=r+nx=2rx

x=2r+mw=3x

x=3r+r=4rx

Evaluate the function at each value of x.

1 .
X |y=-4cos—x coordinates

1
0 =—4cos| —-0
y=—seos 3

=—4cos(
=—4.1=-4

0,-4)

7 y=—4cos(%-ﬂ) (7, 0)
=—4cos£

=—4.0=0

2r |y= —4cos(% . 27:)

=—4cosxw
=—4-(-1)=4

2r, 4)

37 |y=—4cos (% 3”) (3r, 0)

= —40053—”

=—4.0=0

4z |y = —4005(% . 47[}

=—4cos2m
=—4.1=-4

4, -4)

40.

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

y 2m, 4)
S| G, 0)
(7, 0)
(2 \ A
©,—4) T N\ *
© R (4w, —4)
M
y = —4 cos % X

The equation y =-3 cos%x is of the form

y=AcosBx withA=-3and B= % Thus, the

amplitude is | A |=| =3 |=3. The period is

2?” = ZT” =27 -3 =67 . The quarter-period is
3
or _3n

4 5 The cycle begins at x = 0. Add quarter-

periods to generate x-values for the key points.
x=0

x=0+3—”=3—”
2 2
x=3—”+3—7z=3
2 2
3. 9
X=3T+—=—
2
x=9—”+3—7z=67r
2 2

Evaluate the function at each value of x.

X |y=-3cos % X coordinates

0 |y=-3cos (% . Oj 0,-3)

=-3cos0=-3-1=-3

3z 1 37z 3z
— |y=-3cos| —— —, 0
2 |7 & 2) (2 )

:—SCos£=—S~O=0
2

37 |y=-3cos (%ﬁﬂ') (3r, 3)

=-3cosr=-3-(-1)=3
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or 1 97z o
— |y=-3cos| —— —,0
2 (3 2) (2 )

=—3coss—”=—3‘0=0

Section 2.1 Graphs of Sine and Cosine Functions

1 V4 .
X |y=——cos—x coordinates

67 |y=-3cos (%67[) (67, =3)

=-3cos2xr =-3-1=-3

Connect the five key points with a smooth curve and

graph one complete cycle of the given function.

y |||||
<3_,.,’0> S 3, 3)] 97
2 L] 2’
i 3 U U
0, -3)
5 G- =3)
y = =3 cos 1 X

3

41. The equation y = —%cos%x is of the form

. 1
y = Acos Bx with A=—E and B=%.Thus, the

amplitude is | A |:‘ —% ‘:% The period is
2z = 2 = 271"2 = 6. The quarter-period is 6.3

B %

The cycle begins at x =0. Add quarter-periods to

generate x-values for the key points.
x=0

=
1l
[w <
+ +
w NIw Glw W
|
W W

=
Il
W
+
| o

=
Il

=
Il
O

|
+
0 |
I

Evaluate the function at each value of x.

0 y:—lcos Z-0 O,—l
2 3 2

N | W
<

Il

|

| —
o

2
Y \
Wy
N | W
N———

N | o
<

|

|
|

(@}

o]

w2
N\
Wy
N o
N—
VY

=)
o
N——

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

Y 1)
3 :5H- > 7) T (2 0)
2 / 2’
2
X

I —
$
|
=
N—
e [}
0
N
S
|
W=
SN—
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

42,

86

The equation y = —%cos%x is of the form
. 1 V4
y=AcosBx with A= _E and B = Z Thus, the

amplitude is | A |:‘ - ‘:l The period is

N | —
[\®)

am 2w, 4

B%

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0

x=0+2=2
x=2+2=4
x=4+2=6
x=6+2=8

Evaluate the function at each value of x.

1 .4 .
X |y=——cos—x coordinates
2 4

1
0 =——cos| —- 0, ——
eaelio
=——cosO=—l-1=——
2 2
2 y———cos(—-) 2,0)
:—lcosz——l-0=0
2 2
4 |y=——cos Ty 4,l
4 2
1 1
=——cosT=——-(-1)=—
2 D 2
6 ! 6,0
y == cos 6 (6,0)

:—lcos2ﬁ:—l-1:—l
2 2 2

= =27 -— =8. The quarter-period is % =2.
V4

43.

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

BETTT
I 1116, 0
2,0) o
1 & X
2.5 2
y=—lc0s£x
2 4

The equation y = cos (x —%) is of the form

y=Acos(Bx—C) withA=1,and B =1, and

C=§.Thus, the amplitude is | A [=|1|=1. The

period is 2?” = 2T” =2x . The phase shift is
/4
C 1o Lo 2
So2_7 The quarter-period is 7 The
B 1 2 4 2

cycle begins at x zg . Add quarter-periods to

generate x-values for the key points.

V3
xX=—
2
T
X=—+—=rx
2 2
T 3
X=r+—=—
2 2
:3—”+£:27z
2 2
x=27r+£:5—”
2 2

Evaluate the function at each value of x.

X coordinates

7 (0
x (2
2z | (27, 0)
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44.

Connect the five points with a smooth curve and
graph one complete cycle of the given function

(277, 0)

5 (a7, 0) 1

|
/
/

|

T~
ISIE]
N
f
/
T
1N
—
(7

Sw
()

The equation y = cos(x+%) is of the form
y=Acos(Bx—C) withA=1,and B =1, and

c =—§ . Thus, the amplitude is | A |=| 1|=1. The

period is 2?” = 2T” =2x . The phase shift is
V4
cC Lo 2
2.7 . The quarter-period is 7 The
B 1 2 4 2

cycle begins at x = —% . Add quarter-periods to

generate x-values for the key points.

T
x=—-—
2
x=-2+Z -0
2 2
x=0+2=2
2 2
T T
X=—+—=7
2 2
T 3r
X=m+—=—
2 2
Evaluate the function at each value of x.
X coordinates
T T
- -—,1
2 ( 2’ j
0 (0. 0)
T V4
—_ —, _1
> 5
T (r0)
= (2]
2

45.

Section 2.1 Graphs of Sine and Cosine Functions

Connect the five points with a smooth curve and
graph one complete cycle of the given function

yi (0,0) (m,0)
3
w ==
(’?’Q p <2’>
P 4
I 37— x
5 (,.,
£
2
- T
y= cos(x+ 2)

The equation y =3cos(2x—r) is of the form

y=Acos(Bx—C) withA =3, and B =2, and

C = . Thus, the amplitude is | A |=| 3 |=3. The

period is 2z = 2z = 7z . The phase shift is < =z
B 2 B 2

The quarter-period is % . The cycle begins at x = z .

Add quarter-periods to generate x-values for the key

points.
.4
xX=—
2
T T 3z
=4 —=—
2 4 4
3n @
X=—7+—=
4 4
T S
X=g+=="=
4 4
Stz _n
4 4 2
Evaluate the function at each value of x.
x | coordinates
T /4
- _’3
> 39
3z 3r
- _’0
e
s (ﬂ-s _3)
S 57
- ’0
et
2
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

Connect the five points with a smooth curve and
graph one complete cycle of the given function

I

2’ Sum |
neakd
O ENRE X
) .{7.7’._3)

y=3cos 2x — )

46. The equation y =4cos(2x—r) is of the form

y=Acos(Bx—C) withA=4,and B=2,and C=rx.

Thus, the amplitude is | A |=| 4 | =4. The period is

2% _2T _ o The phase shift is < =7 . The
B 2 B 2

quarter-period is % . The cycle begins at x =§ .

Add quarter-periods to generate x-values for the key

points.
T
x=—
2
T 3x
=4 —=
2 4 4
3 &
=—dt—=
4 4
VY 4
X=m+—=—
4 4
St 7w _ 37
4 4 2

Evaluate the function at each value of x.

x | coordinates
5
gl
T (=4
3y
x5

47.

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

T
T4
<2 ) 3m
y\ \2”
\ /
[~}
Sar
R7 \ f (Ta )
o
T TN e
b \\J' D
[ {77’_4)

y=4cos Cx — m)

1 ) 1 V4
y=—cos|3x+— |=—cos| 3x—| ——
2 2) 2 2

The equation y = %cos(3x—(—%)j is of the form

y=Acos(Bx—C) with A :%, and B =3, and

N | —
N | —

C= —% . Thus, the amplitude is | A | =‘

The period is 2?7[ = 2?” . The phase shift is

N [
w|§ el
&=

= _% = —%. The quarter-period is

1
3

NS

= % . The cycle begins at x = —% . Add

quarter-periods to generate x-values for the key
points.

T
xX=—-—

6
x=-Z+Z -9
6 6
x=0+2="

6 6

T T
X=—+—=—
6 6 3
T T T
=t —=—
3 6 2

Evaluate the function at each value of x.
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48.

x | coordinates

3K

VY
B
|

N | —

N—

Wy
—
Wy
(e]
N

(” 1)
Z1 (22
2

Connect the five points with a smooth curve and
graph one complete cycle of the given function

L2 9

6’ 2) - ,(z l)
(0, 0)-ENF 6/ 202

nl/
3|
IS
i]
=

y= lcos(2x +7)= lcos(2x —(-x))

2 2
The equation y = %cos(2x —(—m)) is of the form
y=Acos(Bx—C) with A =%, and B =2, and

C =—r . Thus, the amplitude is | A |:‘ % ‘:% The

Lo 2 2 i
period is ?7[ =% _ 7 .The phase shift is
C -« V4 .. T
— =——=——_ The quarter-period is —. The cycle
B 2 4

begins at x = —% . Add quarter-periods to generate

x-values for the key points.

Copyright © 2014 Pearson Education, Inc.

Section 2.1 Graphs of Sine and Cosine Functions

V3
xX=——
2
T T _ 7
x=—-—4==-=
2 4 4
x=-2+Z -0
4 4
x=0+2=2%
4 4
T T 7
X=—4+—=—
4 4 2

Evaluate the function at each value of x.

x | coordinates

IS
N\
A~
o
Ne—

z [z 1
2 272
Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

2,

/
\ /

N
SE
D=
~'
[
+ =
—
\
O
[
DN | =
~!

—_—

=

y= %cos(2x+17)

89



Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

49.

90

The equation y =—-3cos [2x —%) is of the form

y=Acos(Bx—C) with A =-3, and

B=2,and C =§ . Thus, the amplitude is

| A|=| -3|=3. The period is %”:%”:n.The

i
T

N | =

.. Cc Z
phase shiftis — === .
B 2 2

The quarter-period is z . The cycle begins at x :% .

Add quarter-periods to generate x-values for the key
points.

T
xX=—
4
T T T
X=—+—==
4 4 2
T 37w
X=—+—="—
2 4 4
3n &w
X=—+—=7
4 4
kY4
X=T+—=—
4 4

Evaluate the function at each value of x.

X coordinates

T T
4 (Z’ _3)

3z 3z

4 (T’ 3)
T (x0)
S R4

4 (T’ _3)

Connect the five points with a smooth curve and
graph one complete cycle of the given function

R7
y <T’ 3)

£,0> P /
<2 [\ (77, 0)

LN
KL - I
(Z’ ‘3> : (ﬁT’T —3)

y=-3 cos<2x - E)

The equation y = —4cos[2x—%) is of the form

y=Acos(Bx—C) withA =—4, and B =2, and

c =% . Thus, the amplitude is | A |=| —4 |=4. The
period is 2z = 2z = 7t . The phase shift is
B 2
T
< —2-7 1 = f_ The quarter-period is z . The
B 2 22 4 4

cycle begins at x =% . Add quarter-periods to

generate x-values for the key points.

.4
xX=—
4
T T T
X=—+—=—
4 4 2
T T 3r
x:—+_:_
2 4 4
3n &w
X=—+—=
4 4
VY 4
X=m+—=—
4 4

Evaluate the function at each value of x.

X coordinates

T V4
= Z. -4
4 (4’ j

YRS
N\
DN
o
Ne—

3z 3z

4 (T’ 4)
7 (7, 0)

kY4 R4

= | |= -4
4 [ 4’ j

Connect the five key points with a smooth curve
and graph one complete cycle of the given function.

i
y 4

RIS
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51.

y=2cos(2xx+87x)=2cosQrx—(—8x))
The equation y =2cos(2zx—(—87)) is of the form
y=Acos(Bx—C) withA=2, B=2rx,and
C =-8x . Thus, the amplitude is | A |=| 2 |=2. The
period is 2z = 2z =1. The phase shift is

B 2r

Cc_ -8z
B 2z
begins at x = —4. Add quarter-periods to generate x-

values for the key points.

=—4 . The quarter-period is i . The cycle

x=-4
x=—4+l=—§
4 4
15 1 7
=t —=——
4 4 2
7 1 13
X=——+—=——
2 4 4
)c=—E l=—3
4 4

Evaluate the function at each value of x.

x |coordinates

-4 (4,2

-3 (3,2

Connect the five points with a smooth curve and
graph one complete cycle of the given function

(—4,2) Y

[TTTTTT

(-3, 13
L5, = ’(4’®
45

1 DT = X

7
3 :
y

=2 cos 2mx + 87)

J

52,

Section 2.1 Graphs of Sine and Cosine Functions

y=3cos(Qrx+4r)=3cos(2rx—(—4x))
The equation y =3cos(2zx—(—4x)) is of the form
y=Acos(Bx—C) withA=3,and B=2x,and
C =—4x . Thus, the amplitude is | A |=|3|=3. The
period is 2z = 2z =1. The phase shift is

B 2r

c_x
B 2r
begins at x = —2. Add quarter-periods to generate x-

values for the key points.

=—2. The quarter-period is i . The cycle

x=-2
x=—2+l=—l
4 4
7 1 3
=t —=——
4 4 2
3 1 5
x=——+—=-=
2 4 4
x=—§+l:—1
4 4

Evaluate the function at each value of x.

x | coordinates

2| (2,3

-1 (-1,3)
Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

(-1,3)
(_I2IaI3I) \ M 5
(.1) Hanms (‘?"})
4’ =
X
3 ——
(‘? ‘3> 3

y =3 cos 2mx + 4m)
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53.

92

The graph of y =sinx+2 is the graph of y =sinx

shifted up 2 units upward. The period for both

L . .. 27 V4
functions is 27z . The quarter-period is — or ER

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+Z=2
2 2
T T
X==+—=rx
2 2
T 3
X="T+—=—
2 2
x=3—” -y
2 2
Evaluate the function at each value of x.
X |y=sinx+2 coordinates
0 |y=sin0+2 0,2
=0+2=2
T . T
— =sin—+2 -3
2 7T (2’ )
=1+2=3
T |y=sinz+2 (7.2)
=0+2=2
. 3x
3_7[ y=s1n7+2 (37; 1)
L (R 2
2w |y=sin27r+2 (27, 2)
=0+2=2

By connecting the points with a smooth curve we
obtain one period of the graph.

a
73
y<%> Glg
)= | 2
S (s 2)]
i J
)

(277, 2)

[
[
H
0,2

oy Lo o
X

[~

y=sinx +2

The graph of y =sinx—2 is the graph of y =sinx
shifted 2 units downward. The period for both

L ... 27 V4
functions is 27z . The quarter-period is — or ER

The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.

x=0
x=0+Z=2
2 2
T
x==+==rx
2 2
w3z
X=T+—="—"—
2 2
= 3—” z_ 2
2 2
Evaluate the function at each value of x.
X |y=sinx-2 coordinates
0 |y=sin0-2=0-2=-2 0,-2)

V4 . T V4
— =sin——2=1-2=-1 —, -1
2 TN (4’ )

7T |y=sing-2=0-2=-2 (7, -2)

3 . 3m 3
— |y=sin—-2=-1-2=-3| | = -3
S [ 2 j

2z |y=sin27-2=0-2=-2 Q2r, -2)

By connecting the points with a smooth curve we
obtain one period of the graph.

o (59

F——_

)
3= 3
y=sinx —2 <2 ’ )
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5S.

The graph of y =cosx—3 is the graph of y=cosx
shifted 3 units downward. The period for both

L L. 2
functions is 27z . The quarter-period is TE or ER

The cycle begins at x = 0. Add quarter-periods to

generate x-values for the key points.
x=0

=
Il
(e]
+
B
I
NN

=
1l
NN
+
SR oy
1l
3

3z
X=T+—="—"—
2
=3—” Zoon
2 2
Evaluate the function at each value of x.
x |y=cosx-3 coordinates
0 |y=cos0-3 0,-2)
=1-3=-2
T V4 V4
— =cos——3 =,-3
2 7T [2
=0-3=-3
7 |y=cosmw—3 (7, —4)
kY4
3_7[ y=cos7—3 (3_7; 3
2 | Z0-3=23 2
27 |y=cos2m-3 (275, _2)
=1-3=-2

By connecting the points with a smooth curve we

obtain one period of the graph.

vy fl_%
o E

[TTT

S
il

7 X
~Qm, -2)

= ~ (1, —4)
y=cosx—3

Section 2.1 Graphs of Sine and Cosine Functions

56. The graph of y =cosx+3 is the graph of y =cosx
shifted 3 units upward. The period for both functions

. L. 2
is 27z . The quarter-period is TE or % The cycle

begins at x = 0. Add quarter-periods to generate x-
values for the key points.

x=0
x=0+Z2=2
2 2
T T
x==+==rx
2 2
T 3z
X=m+=—="=
2 2
:3_”+£_2
2
Evaluate the function at each value of x.
X |y=cosx+3 coordinates
0 |y=cos0+3=1+3=4 0, 4)
.4 T V4
— =cos—+3=0+3=3 =.3
2 7T (2 j
7T |y=cosm+3=-1+3=2 (7, 2)
3z y:cos3—”+3=0+3=3 3—”,3
2 2 2
2w |y=cos2z+3=1+3=4 2z, 4)

By connecting the points with a smooth curve we
obtain one period of the graph.

w
_,3>
y <2[ (77,2)
TR/
PR
(0’ 4’ / (277’ 4)
il T AT X
R IE\eE
37 3\
5 (2 )::
y=cosx+3

57. The graphof y= 2sin%x+1 is the graph
of y= 2sin%x shifted one unit upward. The

amplitude for both functions is | 2 |=2. The period

for both functions is 2T” =2m-2=4x . The quarter-
2

period is %r =7 . The cycle begins at x = 0. Add

quarter-periods to generate x-values for the key
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94

points.

x=0

x=0+7w=rx

X=rm+rn=21x

x=2r+rx=37

x=3r+rw=4rx
Evaluate the function at each value of x.

1
=2sin—x+1
Y 2

coordinates

1
=2sin| —-0 |+1
' (2 )
=2sin0+1
=2-0+1=0+1=1

0, D

1
=2sin| —-x |+1
' (2 j

:2sin£+1
2

=2-1+1=2+1=3

(7, 3)

2w

1
=2sin| —- 27 |+1
' (2 )

=2sinw+1
=2-0+1=0+1=1

(27,1)

3

y=2sin(%-3frj+l

= 2sin3—7[+1
2

=2-(=D)+1
= 2+1=-1

QBr, -1

iy

y =2sin(%-47rj+1

=2sin27x+1
=2-0+1=0+1=1

(47,1)

By connecting the points with a smooth curve we

obtain one period of the graph.

> 2,1
st 1 G D
@m, 1)
(0, 1)
—
7 2N x
N
b

y=25inlx+1

2

58.

The graph of y = 2005%x+1 is the graph of

y= ZCOS%X shifted one unit upward. The amplitude

for both functions is | 2 |=2. The period for both

functions is 2T” =27 -2=4r . The quarter-period is

2

%[ =7 . The cycle begins at x = 0. Add quarter-

periods to generate x-values for the key points.
x=0

x=0+7w=rx

xX=rn+r=21x

x=2r+rw=37

x=3r+r=4r

Evaluate the function at each value of x.

X y:2COS%x+1 coordinates
1
0 y=2cos(5-0j+1 ©,3)
=2cos0+1
=2-1+1=2+1=3
1
T |y=2cos 3" +1 (7, 1)
:2cos£+1
2
=2-0+1=0+1=1
1
27 y=2cos 5-27r +1 2z, -1
=2coszm+1
=2 (=) +1==2+1=—1
1
3 y=2cos(5-37rj+1 Bz, 1)
=2-0+1=0+1=1
4n y:2cos(%-47rj+1 (4r, 3)
=2cos2zm+1
=2-1+1=2+1=3
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By connecting the points with a smooth curve we
obtain one period of the graph.
y

(0, 3)-—— (4, 3)
\ /
(7, \ 25/ ﬁj’ 1)
F hiddfed
b Qm, —-1)
2 1111

y=2cos%x+1

The graph of y =—-3cos2zx+2 is the graph of
y=-3cos2zx shifted 2 units upward. The
amplitude for both functions is | =3 |=3 . The period

for both functions is ;—” =1. The quarter-period is
v 4

i . The cycle begins at x = 0. Add quarter-periods to

generate x-values for the key points.

x=0
x=0+l=l
4 4
1 1 1
x=—4—=—
4 4 2
1 1 3
x=—4+—==
2 4 4
x=§+l=1
4 4
Evaluate the function at each value of x.
x |y=-3cos2zmx+2 coordinates
0 |y=-3cos(2z-0)+2 0, -1)
=-3cos0+2
=-3-1+2
=-3+2=-1
l =-3cos 27z'-l +2 l 2
4 |7 4 4
=—3cos£+2
=-3-0+2
=0+2=2
l =-3cos 27z'-l +2 l 5
2 y 2 27
=-3cosm+2
=-3.(-D+2
=3+2=5

60.

Section 2.1 Graphs of Sine and Cosine Functions

AW

y :—3005(27r-%j+2

:—30053—”+2
2

-3-0+2
0+2=2
—3cos(2r-1)+2
—3cos2zw+2
=-3-14+2
=-3+2=-1

1, -1

,_.
<
Il

By connecting the points with a smooth curve we
obtain one period of the graph.

39

y

1 a 3 2)
(4’2 N ] (4

JN
1 x
a, -1)
| iz H
| o 1
y=—-3cos2mx +2

The graph of y =—-3sin2zx+2 is the graph of
y =-3sin27zx shifted two units upward. The
amplitude for both functionsis | A |=| =3 |=3. The

. L2
period for both functions is % 1. The quarter-
v 4

period is i . The cycle begins at x = 0. Add quarter—

periods to generate x-values for the key points.
x=0

x=0+l=l

4 4

1 1 1

x=—4—=—

4 4 2

1 1 3

x=—4+—==

2 4 4

x—§+l:1
4 4

Evaluate the function at each value of x.
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X |y=-3sin27zx+2 coordinates

0 |y=-3sin(27-0)+2 0,2)
=-3sin0+2
=-3.0+2=0+2=2

. 1 1
=-3sin| 27-— |+2 —, -1
' ( 4) (4 )

:—3sin£+2
2

A=

=-3-1+2=-3+2=-1

. 1 1
=-3sin| 2x-— |+2 —,2
4 ( 2) (2 ]

=-3sinz+2
=-3-0+2=0+2=2

. 3 3
=-3sin| 27r-— |+2 -
Y ( 4] (4’5j

=—3sin3—”+2
2

N | =

Nlw

3-(-1)+2=3+2=5

=3sin(2z-1)+2 1, 2)
—3sin27r+2
=-3-0+2=0+2=2

—_
~
Il

By connecting the points with a smooth curve we obtain one period of the graph.

TN
TSR
AV

-0,2) % fll,Z)
H o
e

y=-=3sin27x +2

61. Select several values of x over the interval.

| m| 3w Sz |3x | Tx
X ol =—|=| — || —|—| — |2x
4 |2 4 4 2 4
¥ =2cosx 211410 |-14|-2|-14| 0 | 14 | 2
Yo =sinx 0(07|11]107 |0 (-07|-1[-07]0
y=2cosx+sinx |2 (21| 1|-07|-2|-21|-1]| 07| 2

y=2cosx + sinx

y y=2cosx
3k
ERY
(0, 2)]

(=
\2°1Jpiem2
/ y =sinx

1)+

NN *

96 Copyright © 2014 Pearson Education, Inc.



62.

63.

64.

Select several values of x over the interval.

Section 2.1 Graphs of Sine and Cosine Functions

|\ 7| 37w Sz | 3x | T«
X ol —|=| —|»m| —|—| — |27
4 |2 4 4 2 4
v =3cosx 312110 (-21|-3|-21] 0 {211 3
Yo =sinx 0(07|1]107|0|-07|-1]-07|020
y=3cosx+sinx 3|28 |1 |-14|-3|-28|-1|14 ] 3
y=3cosx + sinx
’ //77 >y=3c0sx
el 5,17
51\ 2 ?_
(0,3) a(2m,3)
1| y=sinx
\ | /2m *
5 3w
(m,-3) <T"1>
Select several values of x over the interval.
T | x| 37 Sz |3z | Tx
X o|—|—| —|#n| —|—| — |27m
4 |12 4 4 2 4
Yy =sinx 0(07]1(07 |0]-07|-1(-07]|20
Yo =sin2x o1 (0| -110 1 0 -1 0
y=sinx+sin2x (0|17 1|-03(0| 03 |-1|-1.7| O
y =sinx + sin 2x
y /ﬂ. )
= =,1
4 Z\Z :yD|=sin2x
PN 2, 0)
(0, )N x
AT (317 )
Sy =sinxi |5 -
Select several values of x over the interval.
T | x| 37 Sz |37 | T«
X o|—|—| —|m| — |—|— |27
4 12 4 4 2 4
Y| =C0sX 11070 |-07]|-1]1-07| 0 [07] 1
Yy =C0S82x 110 |-1] O 0 -1] 0 1
y=cosx+cos2x 2|07 |-1[-07|0 [-07]|—-107]| 2

y = cos x + cos 2x

y y = cos 2x
& (7, 0) AT
o 3 (6’4“;/ \\ 27, 2)
7)) — (122
/) e 4’2
R714 \/Z R
4’2 /
3 1
/
C

Sm N2
0S X 4’ 2

Copyright © 2014 Pearson Education, Inc.
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65. Select several values of x over the interval.

r | 7|37 Sr |3z | T«
X o|—|=|—|7m| — |—| — |27
4 12| 4 4 2 4
¥ =sinx 0({07111]07{0|-07|-1(-07]|0
Yy =cCo0s2x 1{o0o|-1{0 (1| O [-1] O
y=sinx+cos2x |1 07| 0 [07|1|-07|-2|-07] 1
= 2
4’ 7)(3= 2
4’ 2
Y /
ST RAGE)
.0, H2m, 1)
y =sinx 8 ]
(Ol v
y = cos 2x L 4 2
I / y =sinx + cos 2x

/
50 \2 (3_77, _2>
) \2

66. Seclect several values of x over the interval.

w |\7m| 37w St |3z | Tx
X o|—|—=| — |7 | — |—| — |27
4 |2 4 4 2 4
Y| =COsx 1{07]0|-07]|-1]1-07] 0 | 07 | 1
Yo =sin2x 0|10 -11]0 1 0 -1 0
y=cosx+sin2x {1170 |-1.7|-1| 03 | 0 |-03| 1
y = cos x + sin 2x
YA [y=sin2x (35
3 E[T r(T’())
FEHATN
2, 1)
(‘LD*‘W \/] ™
T =1 [/ ’,,_x
o)y
Tk Ty =cosx
o T
(77',_1)
67. Select several values of x over the interval.
X 0 l 1 2 2 é 3 Z 4
2 2 2 2
v =sinzx 0Ol 1|0 -1 |0 1 0] -1 10

yzzcosgx 1107(0]|-07|-1{-07]0]| 0.7 |1

y=sin7z’x+cos%x 1{17)0]-17|-1] 03 |0]-03]|1

y = sin 7x + cos Ty

2
y / y =sinzx
5 G0
(0, 1) 4D
L Y.
[l I' /
,0)7 A
Ii L 1\ =C0S—Xx
=P 2,-1
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68. Select several values of x over the interval.

X 0

(=3 N
S| | w

Y| =COSTTX 1

y2:sin§x 0/07]107]0]-07|-1[-07]0

y=cosn’x+sin%x 11070 07]1]-07]=2]-07]1

(I, 1) 4,1
SEpE Hx (71 2
1,0 = (75 —E>
 FHHH y = cos 7x + sin %x
y = cos mc/ A3,-2)
5,02
2’ 2
69. Using y = Acos Bx the amplitude is 3 and A =3, The period is 47 and thus
_or 2w 1
period 4w 2
y = Acos Bx
1
=3cos—x
Y 2

70. Using y = Asin Bx the amplitude is 3 and A =3, The period is 47 and thus

2 _2r_1
period 4w 2
y = Asin Bx
1
=3sin—x
Y 2

71. Using y = Asin Bx the amplitude is 2 and A=-2, The period is 7 and thus

_ 27,
period &
y = Asin Bx
y=-2sin2x

72. Using y = Acos Bx the amplitude is 2 and A =-2, The period is 47 and thus

period &
y=Acos Bx
y=-2co0s2x
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73. Using y = Asin Bx the amplitude is 2 and A =2, The period is 4 and thus
2 2m &«

period T4 2

y = Asin Bx

T
=2sin| —x
' (2 )

Using y = Acos Bx the amplitude is 2 and A =2, The period is 4 and thus
2 2m &«

period T4 2

y=Acos Bx

T
=2cos| —
' (2x)

y
E (7, 0)—
5
[
AY
)

B=

74.

B=

75.

Il (I21lr, 2)

4

76. 3o
s

—_
=
>
Iy
N
~
AN

71. y

78. y

0,0 (2,0)
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79. Select several values of x over the interval.

T |\7m| 37 Sz | 3x | T«
X o] — |=| —|#mn| — |—|— |27
4 2 4 4 2 4
Y] =cosx 1107 |0-07|-1|-07] 0 [07] 1
Yy =sin2x 0 1 o -11]0 1 0O|-1]0
y=cosx—sin2x [1|-03(0| 03 |-1|-1.7| 0 [1.7] 1
T RZ
) (5
4 |
TITT]
o) ”\ |2 1)
T,
©,1) A cosx
/ X
XL y = sin 2x
25— 1) S~y = cos x — sin 2x
80. Select several values of x over the interval.

4 | 2| 4 4 | 2| 4

¥ =cos2x 1| 0 |-1| O |1] O |-1] O
Yy =sinx 0]07({1/107|0[-07|-1|-07]0
y=cos2x—sinx [ 1|-07|-2|-07(1] 07 | 0 | 0.7

59
(m, 1)
ol
3k I
PN
0,1) s (2m, 1)
N Ty =cos2x
x
7y = sinx
2.5\ Y = cos 2x — sinx

5

81. Select several values of x over the interval.

T | & |37 Sz |3x | Tx
X ol = | =|—|7r| —|—| — |27
4 | 21| 4 4 2 4

y=vx |0]09]13]15[1.8]20 [22] 23 |25
yo=sinx |0]07] 1 ]07]0[-07]-1]-07]0

y=+x+sinx |0[1.6[23]22|18] 13 |12 1.6 |25

(77’\\/;) y =x
\
\
\

L

o

2, \/77)
~y =Vx +sinx

N
/

0,0~

ANLS
L]

X

11
n

v .
y =sinx
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82.

83.
84.
85.
86.

87.

88.

89.
90.
91.

102

Select several values of x over the interval.

T | 7| 37 St |3x | Tx
== || —|—=—|— |2z
4 |2 4 4 2 4

X 0

yi=[x |0]08|16]24 31|39 |47|55]63
1
1

070 [-07|-1|-07] 0 |07 1
1.5(16] 1.6 [21] 32 (476273

Yy =COSX

y:|x|+cosx

o
y 2 \2 y =|x| + cosx
127, 27 +1)
By

-1

ans

~

N

3]

=N\

-
|
)
Y
A
3

]

£y

\° =)

o
S

y=cosx

The period of the physical cycle is 33 days.
The period of the emotional cycle is 28 days.
The period of the intellectual cycle is 23 days.

In the month of February, the physical cycle is at a minimum on February 18. Thus, the author should not run in a
marathon on February 18.

In the month of March, March 21 would be the best day to meet an on-line friend for the first time, because the emotional
cycle is at a maximum.

In the month of February, the intellectual cycle is at a maximum on February 11. Thus, the author should begin writing
the on February 11.

Answers may vary.
Answers may vary.

The information gives the five key point of the graph.

(0, 14) corresponds to June,

(3, 12) corresponds to September,

(6, 10) corresponds to December,

(9, 12) corresponds to March,

(12, 14) corresponds to June

By connecting the five key points with a smooth curve we graph the information from June of one year to June of the
following year.

y4 (Jun, 14) (Jun, 14)

16 T T T T ]

14 (Mar, 12) |

12

w1/

8[(Sept, 12) — (pec, 10) 1
6t
JJASONDJ FMAMJ ¥
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92. The information gives the five key points of the

93.

graph.

(0, 23) corresponds to Noon,

(3, 38) corresponds to 3 P.M.,

(6, 53) corresponds to 6 P.M.,

(9, 38) corresponds to 9 P.M.,

(12, 23) corresponds to Midnight.

By connecting the five key points with a smooth
curve we graph information from noon to midnight.
Extend the graph one cycle to the right to graph the
information for 0 < x < 24.

y (3’138) (15, 38)
6,53 |
18,53
S i
8 I ]
§ 38R RQL 3
B 53¢ 038 (24,23)
2,23
gl (0:23)
1T 1 |

6 12 18  24x
Hours after noon

The function y = 3sin%(x—79) +12 is of the form
. C .
y= As1nB(x—Ej+D with

A=3and B=2—”

365

a. The amplitudeis | A |=|3|=3.

b. Theperiodisz—”=2—”=2ﬂ'-ﬁ=365.
B Z 2z

c.  The longest day of the year will have the most
hours of daylight. This occurs when the sine
function equals 1.

2
=3sin—(x—-79)+12
y 365( )

y=31)+12
y=15
There will be 15 hours of daylight.

d. The shortest day of the year will have the least
hours of daylight. This occurs when the sine
function equals —1.

2
=3sin—(x—=79)+12
y 365 (x=179)

y=3(-1)+12
y=9
There will be 9 hours of daylight.

Copyright © 2014 Pearson Education, Inc.

Section 2.1 Graphs of Sine and Cosine Functions

e.  The amplitude is 3. The period is 365. The

phase shift is % =79 . The quarter-period is

% =91.25 . The cycle begins at x = 79. Add

quarter-periods to find the x-values of the key
points.

x=79
x=79+91.25=170.25
x=170.25+91.25=261.5
x=261.5+91.25=352.75
x=35275+91.25=444

Because we are graphing for 0 < x <365, we
will evaluate the function for the first four x-
values along with x = 0 and x = 365. Using a
calculator we have the following points.
(0,9.1) (79, 12) (170.25, 15)

(261.5, 12) (352.75,9) (365,9.1)

By connecting the points with a smooth curve
we obtain one period of the graph, starting on

January 1.
%o y
£ 16} 0, 9.7, 17% 15
S 1 4' USU
a /TN (353,9)
s 121/ N
g 13 o (365,9.1)
s 0 73 146 219 292 365 ¥
Day of the year

94. The function y =16sin [%x —ZT”) +40 is in the

k)

form y=Asin(Bx—-C)+D withA=16, B=

oy

and C=2T”.Theamplitudeis | A|=|16|=16.

The period is 2z = 2z = 27r~E =12 . The phase
B % V4
27
shift is < =3 = L =4. The quarter-period is
B £ 3z
12

”y =3 . The cycle begins at x = 4. Add quarter-

periods to find the x-values for the key points.

103



Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

95.

104

x=4
x=4+3=7
x=7+3=10
x=10+3=13
x=13+3=16

Because we are graphing for 1< x <12, we will
evaluate the function for the three x-values between 1
and 12, along with x = 1 and x = 12. Using a
calculator we have the following points.

(1,24) 4,40) (7,56) (10, 40) (12, 26.1)

By connecting the points with a smooth curve we
obtain the graph for 1< x<12.

y
60 7, 56)
4,59 56
= 52 v \
5 48 HY
=¥
= 44 /I \
) /
& 36 / \
s 7 \
)
< 281/ N (12, 26.1)
24821, 20 11—
12345678910112x
Month of year

The highest average monthly temperature is 56° in
July.

Because the depth of the water ranges from a
minimum of 6 feet to a maximum of 12 feet, the
curve oscillates about the middle value, 9 feet. Thus,
D = 9. The maximum depth of the water is 3 feet
above 9 feet. Thus, A = 3. The graph shows that one
complete cycle occurs in 12-0, or 12 hours. The
period is 12.

Thus,
=2~
B
12B=2x
_r_r
1206

Substitute these values into y = Acos Bx+ D . The

depth of the water is modeled by y = 3005% +9.

96. Because the depth of the water ranges from a
minimum of 3 feet to a maximum of 5 feet, the curve
oscillates about the middle value, 4 feet. Thus, D = 4.
The maximum depth of the water is 1 foot above 4
feet. Thus, A = 1. The graph shows that one complete
cycle occurs in 12-0, or 12 hours. The period is 12.

Thus,
12=2—”
B
12B=2rx
2t
12 6

Substitute these values into y = Acos Bx+ D . The

depth of the water is modeled by y = cos% +4.

97.-110. Answers may vary.

111. The function y =3sin(2x+ ) =3sin(2x—(—x)) is of
the form y = Asin(Bx—C) withA =3, B =2, and
C =—7 . The amplitude is | A |=| 3 |=3. The

L. 2 2 )
period is ?ﬂ = 77[ =7 . The cycle begins at
x:£:—_ﬂ- :—E.We choose —ZSxS3—”, and
B 2 2 2

2
—4 <y <4 for our graph.
4

-4

112. The function y =-2 cos(2ﬁx—§j is of the form

y=Acos(Bx—C) withA=-2, B=2x, and

Cz%.Theamplitudeis | A|=| -2 |=2.The

period is 2—”:2—”:1.The cycle begins at
B 2z
T
x=£=i=£-i=l.Wechooseleﬁg,
B 2r 2 2r 4 4 4
and -3 < y <3 for our graph.

AN
ZAAVARY

|=

NI
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113.

114.

115.

The function

y=0.2sin £x+7z' =0.2sin lx—(—n) is of the
10 10

form y = Asin(Bx—C) withA =02, B= % , and

C =-r. The amplitude is | A |=| 0.2 |=0.2. The

L. 2 2 1 )
period is —7[:—7[:27r-—0:20.The cycle begins
B V4
atx=£=i=—ﬂ~£=—10.Wech00se
z V4

10
-10<x<30,and —1< y <1 for our graph.

| m
J!

The function y =3sin(2x—x)+5 is of the form
y=Acos(Bx—C)+D withA=3,B=2, C=rx,and
D =5. The amplitude is | A |=| 3 |=3. The period is
2r  2x

B

D =5, the graph has a vertical shift 5 units upward. We

choose %S X< 57” ,and 0< y <10 for our graph.

10

w3

-2

The graphs appear to be the same from —% to % .

=— =7 . The cycle begins at x = < - . Because
2 B 2

116.

117.

118.

119.

120.
121.
122.

123.

124.

Section 2.1 Graphs of Sine and Cosine Functions

2

N
~

>

-2

The graphs appear to be the same from —% to % .

2

NN
N

-2
The graph is similar to y =sin x, except the

amplitude is greater and the curve is less smooth.

2

VAN .
VW

-2

The graph is very similar to y = sin x, except not
smooth.

S
a. 8

ot ... s

b. y=22.61sin(0.50x—-2.04)+57.17
85

0

30
Answers may vary.
makes sense

does not make sense; Explanations will vary. Sample
explanation: It may be easier to start at the highest
point.

makes sense

makes sense
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125. a. Since A=3 and D = -2, the maximum will

occur at 3—2 =1 and the minimum will occur
at —3—2=-5. Thus the range is [—5,1]

Viewing rectangle: {—g,—,g} by [—5,1,1]
b. Since A=1 and D =-2, the maximum will

occur at 1-2 =-1 and the minimum will occur
at —1—2=-3. Thus the range is [-3,~1]

Viewing rectangle: {—%,%,E} by [-3,-11]

126. A=rx

6
o2y
period 1
c_¢__
B 2r&
C=-4rx

y=Acos(Bx—-C)
y=rcosQrx+4rx)

or

y = eos[27(x+2)]

127. y= sin® x = l—lcos 2x
2 2

3 1
4’2
/
0,0) (77, 0)
27 X
2
y = sin’x
-1_1
ory=3 2cost

Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

128. y= cos® x :l+lcos 2x
2 2

0, 1)

w1
12

=== w3
=

¥,/
|
L5°)
RS
\\n
I*O__\i—‘___
E A et
Y
=3
N | =
N—

N
ra

y = cos2y

_1,1
0ry—2+2c052x

129. Answers may vary.

130. P
2 4 2
V4 T T T T
L cx+ = - =< =
2 4 4 4 2 4
amom_ 7w
4 4 4 4
RY/4 .4
- <x<=
4 4
.4 3 @
X|-——<x<—jpor|— —
4 4 4
_3£+£ 2z
131, 4 4__4__2__7
2 2 2 4
132. a. (7, 0)
I — )
\\ 2w, 3
(=, 0) (57, 0)
4 X
o0-DF -
=_ X
y= ?)cos2

b.  The reciprocal function is undefined.
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Section 2.2

Check Point Exercises

1.

. T T
Solve the equations 2x = ey and 2x= By
T T
x=—-—— xX=—
4 4
. v
Thus, two consecutive asymptotes occur at x = _Z

T o .. .
and x = 1 Midway between these asymptotes is

x = 0. An x-intercept is 0 and the graph passes
through (0, 0). Because the coefficient of the tangent
is 3, the points on the graph midway between an
x-intercept and the asymptotes have y-coordinates of
-3 and 3. Use the two asymptotes, the x-intercept,
and the points midway between to graph one period

of y=3tan2x from —% to % . In order to graph

V4 3z .
for 7 <x< 7 Continue the pattern and extend

the graph another full period to the right.

o &9

R |
o, 0]
sy mEar Secgaib
[
[
a
)
( 8 y = 3 tan 2x
Solve the equations
V4 V4 T T
X——=—-— and x—-—=—
2 2 2 2
T 7 T T
X=——— X=—+—
2 2 2 2
x=0 X=7

Thus, two consecutive asymptotes occur at
x=0and x=7r.

. O+7r ~«
Xx-1ntercept = =—
2 2

An x-intercept is g and the graph passes through

(%, 0] . Because the coefficient of the tangent is 1,

the points on the graph midway between an x-

intercept and the asymptotes have y-coordinates of —1

and 1. Use the two consecutive asymptotes,
x=0and x =7, to graph one full period of

Section 2.2 Graphs of Other Trigonometric Functions

V4 .
y= tan(x - E] from O to 7. Continue the pattern

and extend the graph another full period to the right.

X
4

\
\
] |
\

132

Solve the equations

zx=0 and zx=7z’
2 2

=
Il
(e}

X =

STSERN

x=2
Two consecutive asymptotes occur at x = 0 and x = 2.

Midway between x =0 and x=2isx=1. An
x-intercept is 1 and the graph passes through (1, 0).

.. .1
Because the coefficient of the cotangent is 5 , the
points on the graph midway between an x-intercept

. 1
and the asymptotes have y-coordinates of 5 and
1 .
ER Use the two consecutive asymptotes, x = 0 and

1
x =2, to graph one full period of y = Ecot%x . The

curve is repeated along the x-axis one full period as
shown.

y
1 1
2’ 2/

1, 0)—

b9

5]
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

The x-intercepts of y = sin (x + %j correspond to

. V4
vertical asymptotes of y = csc(x +Zj .

y
I\
\

A I\
I \

_aHa N2 x
2 \" (57 )
ST _q
L. @
- @
y—csc(x+4)

Graph the reciprocal cosine function, y =2cos2x .
The equation is of the form y = Acos Bx withA =2
and B =2.
amplitude: | A |=|2|=2

2r

2r
eriod: —=—
P B 2

Use quarter-periods, % , to find x-values for the five

key points. Starting with x = 0, the x-values are
,%,g, %Tﬂ, and 7. Evaluating the function at each
value of x, the key points are

(0,2), f’o)’ f’_z , 3—”,0 , (,2) . In order to
4 2 4

graph for —% <x< %Tﬂ- , Use the first four points

and extend the graph _%r units to the left. Use the

graph to obtain the graph of the reciprocal function.
Draw vertical asymptotes through the x-intercepts,
and use them as guides to graph y =2sec2x.

y4(0,2)
bl 4
(52l
7
_3 A x
2.
FAEEN (3
y = 2sec2x

Concept and Vocabulary Check 2.2

3.

108

0,2); 0; 2

_E3m) _zm 3%
4 b 4 b b

3sin2x
y =2c0sTx

false

true

Exercise Set 2.2

The graph has an asymptote at x = —g .

The phase shift, £ , from z to _z 1S —7r units.
B 2 2

Thus, £:£=—7r
B 1

C=-rx
The function with C=-7 is y =tan(x+ 7).
The graph has an asymptote at x=0.
The phase shift, %, from g to O is —g units. Thus,

c_c__r
B 1 2
c=-Z

2

The function with C = —g is y= tan(x +§j .

The graph has an asymptote at x = 7.

V3
r=—+C

(SR )

C:

The functionis y =— tan(x - gj .

The graph has an asymptote at z .

There is no phase shift. Thus, =0

¢
1
0

The function with C=01is y=—tanx.
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Solve the equations r_r and xr_z
4 2 4 2
x=|-Zl4 x=|Z|a
2 2
x=-2r x=2r

Thus, two consecutive asymptotes occur at x = =27
and x=2rx.

. =2r+27x 0
x-mtercept = ———=—=
2 2
An x-intercept is 0 and the graph passes through (0,
0). Because the coefficient of the tangent is 3, the
points on the graph midway between an x-intercept
and the asymptotes have y-coordinates of —3 and 3.

Use the two consecutive asymptotes, x = —27 and
x =27, to graph one full period of y = 3tan% from

27 to 2rx.

Continue the pattern and extend the graph another

full period to the right.
y
[T
(ﬂ's 3)_.\1
O, 0/
"I T D97 X
(—m, =3}
y =3tan %
Solve the equations
X V4 X 7
—=-— and —=—
4 2 4 2
x= T4 x= T4
2 2
xX= —27[ X = 27[

Thus, two consecutive asymptotes occur at x = =27
and x=2r.

. —2r+2x 0

x-intercept= ——=—=0
2 2

An x-intercept is 0 and the graph passes through
(0, 0). Because the coefficient of the tangent is 2, the
points on the graph midway between an
x-intercept and the asymptotes have
y-coordinates of —2 and 2. Use the two consecutive

asymptotes, x =—-27 and x =27,
to graph one full period of y = 2tan§ from -27 to

2r.

Section 2.2 Graphs of Other Trigonometric Functions

Continue the pattern and extend the graph another
full period to the right.

y
TR f
(7,2) fHH
P
0,0
=2af| 27 e X
= -2 70
coww
y=2tan%
. V4 V4
Solve the equations 2x=—5 and 2x=3
_z z
x:—2 x:l
2 2
V4 V4
xX=-— xX=—
4 4

. V4
Thus, two consecutive asymptotes occur at x = 1

and xzz.
4

/4

-y

x-intercept = —2 = 9 =0
2 2

An x-intercept is 0 and the graph passes through (0,

&N

- .1
0). Because the coefficient of the tangent is 5 , the
points on the graph midway between an x-intercept

. 1
and the asymptotes have y-coordinates of ) and
1 . V4
3 Use the two consecutive asymptotes, x = 7
T . 1
and x = rE to graph one full period of y = Etan 2x

T T .
from 7 to R Continue the pattern and extend the

graph another full period to the right.

y
o 1 \ A
& 7S
,0)
T/l =/ 3w «x
—m L)\ =
8 2) Y
\4 14
=1
y—ztaan
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Solve the equations

2x=-2% and 2x=Z
2 2

_r T
x=—2 x:i
2 2

T T
X=-— x=—
4 4

. V4
Thus, two consecutive asymptotes occur at x = 1

and xzz.
4

R A N 4 0
x-intercept = —4+—* =—=0

An x-intercept is 0 and the graph passes through (0,
0). Because the coefficient of the tangent is 2, the

points on the graph midway between an x-intercept
and the asymptotes have y-coordinates of -2 and 2.

. V4
Use the two consecutive asymptotes, x = 7 and

xX= % , to graph one full period of y =2tan2x from

T T
-—— to —.
4 4
Continue the pattern and extend the graph another

full period to the right.

y

a

_,2>

(8 =l {

|

9|
S
=

/?
*|3
|
[ 5]
N—
|
I
l

/ /
J J
4 \4

y =2tan2x

Solve the equations

1 1 V.4
—xX=-— and —x=—
2 2 2
2

X=-T X=7

Thus, two consecutive asymptotes occur at x = —7
and x=71.

-n+mw 0
2 2
An x-intercept is 0 and the graph passes through (0,
0). Because the coefficient of the tangent is —2, the
points on the graph midway between an x-intercept
and the asymptotes have y-coordinates of 2 and —2.

x-intercept = 0

10.

Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

Use the two consecutive asymptotes, x = —z and
. 1
x = 7, to graph one full period of y =-2 tanax

from —z to & . Continue the pattern and extend the
graph another full period to the right.

y
- I\ I\
SRS
0,0)<
7 3 x
T 2 ]
e Nt eee
\( A
y——2tan%x
Solve the equations
1
—Xx=—-— and lx:z
2 2 2
g
2
X=-7 X=7

Thus, two consecutive asymptotes occur at x = —7
and x=7r.

. -r+7w 0

x-intercept = =—=0
2 2

An x-intercept is 0 and the graph passes through (0,
0). Because the coefficient of the tangent is —3, the
points on the graph midway between an x-intercept
and the asymptotes have
y-coordinates of 3 and —3. Use the two consecutive

asymptotes, x =— and x = 7, to graph one full

1
period of y =-3 tanEx from —7 to 7. Continue

the pattern and extend the graph another full period to
the right.

y
a
%)k
0, 0) LLAHA
TN \3m X
T _ .|
2’ |
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11.

12.

Solve the equations

T T
X—n=—— and X—T=—
2 2

T T

X=——+7m xX=—+7r

2 2

T 3
xX=— xX=—

2 2

. V4
Thus, two consecutive asymptotes occur at x = >

and x:—”.
2

[N
ol

. + 47” 4
x-intercept = =2 ="z

2 2 4

An x-intercept is 7 and the graph passes through

(7, 0) . Because the coefficient of the tangent is 1,

the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of —1

and 1. Use the two consecutive asymptotes, x = %
3 .
and x = - to graph one full period of

y = tan(x — x) from % to 37” . Continue the pattern

and extend the graph another full period to the right.

Su
y (4’1>
\

25 i
I Wi |
(71, 0)
S rii]
4 | |
ol W
y=tan (x — w)

T T T
X——=—-—= and x——=—
4 2 4 2
2r I 27
xX=——+— xX=—+—
4 4 4 4
T 3z
xX=—-— xX=—
4 4

. V4
Thus, two consecutive asymptotes occur at x = 1

and x =2
4
T 3r 2z
x-intercept= —4+—4 =4 _ 7
2 2 4

13.

13.

14.

Section 2.2 Graphs of Other Trigonometric Functions

An x-intercept is % and the graph passes through

(%, Oj . Because the coefficient of the tangent is 1,

the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of —1

and 1. Use the two consecutive asymptotes, x = z
3z .
and x = 7 to graph one full period of

y= tan(x—%j fromOto .

Continue the pattern and extend the graph another
full period to the right.

0, -1

—
~_______
\\
PR
&
\S/

There is no phase shift. Thus,

c_c_,
B 1
C=0

Because the points on the graph midway between an
x-intercept and the asymptotes have y-coordinates of
—1 and 1, A = —1. The function with C=0and A = -1
is y=—cotx.

The graph has an asymptote at g . The phase shift,
g, from 0 to 2 is = units.
B 2 2
Thus, < = < -

B 1 2

c==Z
2

The function with C = % is y= —cot(x - g) .
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15. The graph has an asymptote at —g . The phase shift,

g, from O to _z is _z units. Thus,
B 2 2

<
B
c

3

2

The function with C = —% is y= cot(x + g) .

16. The graph has an asymptote at —z . The phase shift,
%, from O to —z is —7 units.

Thus, g = g =-7
B 1
C=-x
The function with C=—-7x is y=cot(x+ ).

17. Solve the equations x =0 and x = 7. Two
consecutive asymptotes occur at x=0and x = 7.
O+7 7@
2 2

x-intercept =
An x-intercept is g and the graph passes through

(%, Oj . Because the coefficient of the cotangent is

2, the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of 2
and —2. Use the two consecutive asymptotes, x = 0
and x = 7, to graph one full period of y =2cotx.

The curve is repeated along the x-axis one full period
as shown.

SETINT IR X
\ \
| |
d Y Y
y=2cotx (37 2
vl
4

18. Solve the equations

x=0 and x=7x
Two consecutive asymptotes occur at x =0
and x=7.

. O+7 r«
x-1ntercept = ——— = —
2 2

An x-intercept is g and the graph passes through
(%, Oj . Because the coefficient of the cotangent is

% , the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of
% and —% . Use the two consecutive asymptotes,
x=0 and x = 7, to graph one full period of

—lcotx
y ) .

The curve is repeated along the x-axis one full period

as shown.
a
¥ (7’ 0)

/

@ 1\ H ] \
4’ 2) 1k

E 2 R \<3£ _1>
i \ \ 4° 2

=lc0tx
Y=2

Solve the equations 2x=0 and 2x=7

x=0 T
xX=—
2
Two consecutive asymptotes occur at x = 0 and
V4
X=—.
2
. 0+ 7 =«
x-1ntercept = ===—
2 2 4

An x-intercept is % and the graph passes through
(%, Oj . Because the coefficient of the cotangent is

1 . .
EX the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of

1 1 .
Py and 5 Use the two consecutive asymptotes,
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20.

21.

x=0 and x= g , to graph one full period of

1 . .
y= Ecot 2x . The curve is repeated along the x-axis

one full period as shown.

y
73
, t
8’ 2 |
\
(%,0> TE Y B2 x
MR
3w _ 1
8’ 2 y=%cot2x

Solve the equations 2x=0 and 2x=7

x=0 V4
xX=—
2
Two consecutive asymptotes occur at x =0 and
V4
xX=—.
2
. 0+ 7 =«
Xx-1ntercept = ===—
2 2 4

An x-intercept is % and the graph passes through

(%, Oj . Because the coefficient of the cotangent is 2,

the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of 2
and -2. Use the two consecutive asymptotes, x =0

and x = %, to graph one full period of y =2cot2x.

The curve is repeated along the x-axis one full period as
shown.

y
T
Fo)

o~
&3
=
]
|
-
=
[
1)
=

-

(3_77’ —2> n}
8

y=2cot2x

. V4 V4
Solve the equations Ex:O and Ex:”
x=0 T
xX=—
T
2
x=2

Two consecutive asymptotes occur at x =0 and x = 2.
0+2 2 1

2
An x-intercept is 1 and the graph passes through (1, 0).

x-intercept =

22,

Section 2.2 Graphs of Other Trigonometric Functions

Because the coefficient of the cotangent is —3, the
points on the graph midway between an x-intercept
and the asymptotes have y-coordinates of —3 and 3.
Use the two consecutive asymptotes,

x =0 and x = 2, to graph one full period of

T . .
y=-3 cotEx . The curve is repeated along the x-axis

one full period as shown.

&0/

g

y= —3c0t§x

Solve the equations %x:O and %XZE
x=0 T

xX=—

A

4

x=4

Two consecutive asymptotes occur at x =0 and
x=4.
0+4 4

x-intercept = —— 2
2 2

An x-intercept is 2 and the graph passes through
(2, 0) . Because the coefficient of the cotangent is -2,

the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of —2
and 2. Use the two consecutive asymptotes, x =0
and x =4, to graph one full period of

y=-2 cot% x . The curve is repeated along the x-

axis one full period as shown.

vy B2)
{7k \
ST |
| |
(2,0)f-
! 10 x
(ls _2)’
1] |
= !
oIy Y
y=-2 cot%x
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23. Solve the equations

V4 V4
x+—=0 and x+—=7
2 2
V4 V4
x=0-— X=r——
2 2
V4 V4
X=—— xX=—
2 2
Two consecutive asymptotes occur at x = —— and
V4
xX=—.
2
_z,z
2t7 _ 0

x-intercept =

An x-intercept is 0 and the graph passes through (0,
0). Because the coefficient of the cotangent is 3, the
points on the graph midway between an x-intercept
and the asymptotes have y-coordinates of 3 and —3.

. V4
Use the two consecutive asymptotes, x = D) and

xX= g , to graph one full period of y = 3cot(x +§j .

The curve is repeated along the x-axis one full period

as shown.
(59
(0, 0) NN
ENTENSE | X
- =
(5

= L)
y—3c0t<x+2)

24. Solve the equations

T T
x+—=0 and x+—=rx
4 4
T T
x=0-— X=r—-—
4 4
T 3
xX=—-— x=—
4 4
. v
Two consecutive asymptotes occur at x = _Z and
3z
x=—".
4
_ + 3z 2z T
x-intercept = —4+—+ =4 ==
2 2 4

An x-intercept is % and the graph passes through

(%, Oj . Because the coefficient of the cotangent is

3, the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of 3
and -3. Use the two consecutive asymptotes,

x= —% and x = %T” , to graph one full period of

y= 3cot(x + %) . The curve is repeated along the x-

axis one full period as shown.

Y4 (0,3)
S/
7
ks
2
7 \r 7\ X
Ao =2
(53

y=3c0t(x+%)

1
25. The x-intercepts of y = —Esing corresponds to

. 1 X
vertical asymptotes of y = —ECSCE. Draw the
vertical asymptotes, and use them as a guide to

1
sketch the graph of y = —Ecscg.

-2

4 yf27747r (317 1
1 ’2
(=3
T 2) P =-1lg,x
s (LY > sin >
= X
[ont
b 1
2
=—lcsc—
)

26. The x-intercepts of y =3sin4x correspond to
vertical asymptotes of y = 3csc4x . Draw the

vertical asymptotes, and use them as a guide to
sketch the graph of y =3csc4x.

_ Z
4 / 2
Ay .,‘: N2, X
T | {1y = 3sin 4x
S A3
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27.

1
The x-intercepts of y = ECOS 27x corresponds to

. 1
vertical asymptotes of y = Esec 27x . Draw the
vertical asymptotes, and use them as a guide to

1
sketch the graph of y = ESCC 27x .

<—1, %> y, <(j % (1’ %>

/?
ST
|

| =
N—
10
—/
=
|
N =
SN———

sec 2mx

=

y=

28. The x-intercepts of y = -3 cos%x correspond to

29.

. V4
vertical asymptotes of y = —-3sec—x. Draw the
vertical asymptotes, and use them as a guide to

sketch the graph of y=-3 sec%x .

y
[T Al 415"
_ PN, 3)
(-2, %) :;Py__—o-y’ Hy=-3 COSEX
O, =3) LR ?
5 h K S X
A}
(_4’ —S)I/ \ % / ?4:’ -3)
y = =3 sec %x

Graph the reciprocal sine function, y = 3sinx. The
equation is of the form y = Asin Bx with A =3 and
B=1.
amplitude: | A |=]3|=3

2z

2
period: SEo=t 2
B 1

. T
Use quarter-periods, E , to find x-values for the

five key points. Starting with x = 0, the x-values are
V4

0, E’ T, 377[, and 27 . Evaluating the function at

each value of x, the key points are (0, 0),
(g 3), (r, 0), (37” —3), and (27, 0). Use

these key points to graph y =3sinx from 0 to 27 .

Extend the graph one cycle to the right.
Use the graph to obtain the graph of the reciprocal
function. Draw vertical asymptotes through the x-

Section 2.2 Graphs of Other Trigonometric Functions

intercepts, and use them as guides to graph

y=3cscx.
)’f 5
T I I ()
,3> SR <—, )
<2 A 2
\ . M 4
2 4
3 —L 4 2} _"_ X
<;s —3> = X1 H& Ty = 3sinx
(IATEE A}
) [ I <717 _)
=
y=3cscx 2

30. Graph the reciprocal sine function, y = 2sinx . The
equation is of the form y = Asin Bx with A=2 and
B=1.
amplitude: |A|= | 2|= 2

2r

period: 2z =—2=27
B 1

. V4
Use quarter-periods, 5 to find x-values for the five

key points. Starting with x = 0, the x-values are

0, g, T, 37”, and 27 . Evaluating the function at

each value of x, the key points are
(0, 0), (% 2), (7, 0), (37” - ZJ, and (27, 0) .

Use these key points to graph y = 2sinx from 0 to

27 . Extend the graph one cycle to the right. Use the
graph to obtain the graph of the reciprocal function.
Draw vertical asymptotes through the x-intercepts,
and use them as guides to graph y = 2cscx.

y
T Sm
(2’3>\ \||l t] <7’3>
|
IR
-7 \ L/ 4 x
2 N

Copyright © 2014 Pearson Education, Inc. 115



Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

31.

32.

116

1

Graph the reciprocal sine function, y = Esin% . The

. . . 1
equation is of the form y = Asin Bx with A= 2 and
B=1.

2

. 1 1
amplitude: | A |=‘ - ‘=—

21 2
2 2

period E_2 2r-2=4r

Use quarter-periods, 7, to find x-values for the five
key points. Starting with x = 0, the x-values are 0,
7, 27, 37, and 4 . Evaluating the function at each

1
value of x, the key points are (0, 0), (7[, Ej, Q2r, 0),
1 .
3z, — E , and (4, 0) . Use these key points to
1 . x
graph y = ESIHE from O to 4r.

Extend the graph one cycle to the right. Use the graph
to obtain the graph of the reciprocal function. Draw
vertical asymptotes through the x-intercepts, and use

1
them as guides to graph y = Ecsc%.

y
( 1) e (577, %)
T, E L] =
—2m | 67 X
1\ y = 1 sin <
377’ _? :.J 2 2

Graph the reciprocal sine function, y = %sin% . The

. . . 3
equation is of the form y = Asin Bx with A= 2 and

B=1.
4
amplitude: |A|= 3 =§
2| 2
period: 2—;=21—”=2ﬂ"4=8ﬂ'

4

Use quarter-periods, 27, to find x-values for the five
key points. Starting with x = 0, the x-values are

0, 27, 4, 67, and 87 . Evaluating the function at

each value of x, the key points are

33.

(0, 0), (27[, %), (4r, 0), (67[, —%j, and (87, 0) .

Use these key points to graph y = %sin% from 0 to

87 . Extend the graph one cycle to the right.
Use the graph to obtain the graph of the reciprocal

function. Draw vertical asymptotes through the x-
intercepts, and use them as guides to graph

23X
IRy
Y (1077,%
3) S
27, | ==& | =i X
< 2 » Y =7 sy

3

Graph the reciprocal cosine function, y =2cosx .
The equation is of the form y = Acos Bx with A =2
and B=1.
amplitude: | A |=|2|=2

2z

2
period: SEo=t 2
B 1

. T
Use quarter-periods, E , to find x-values for the five

key points. Starting with x = 0, the x-values are 0,
V4 3z

E, T, 7, 2 . Evaluating the function at each value

of x, the key points are (0, 2), (g, Oj, (z, —2),

(37”, Oj, and (27, 2) . Use these key points to graph

y=2cosx fromO0to 27 . Extend the graph one

cycle to the right. Use the graph to obtain the graph
of the reciprocal function. Draw vertical asymptotes
through the x-intercepts, and use them as guides to
graph y=2secx.

y (211:,2)

SRRy Rt
0,2) ) ‘__%_y=2cosx
—a% D i x

(m, —Il)l/ A \o G -2

TP

y=2secx
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34.

35.

Graph the reciprocal cosine function, y =3cosx .
The equation is of the form y = Acos Bx with A=3
and B=1.
amplitude: |A| =|3| =3

2

2
period: E_2 2
B 1

. T
Use quarter-periods, E , to find x-values for the five

key points. Starting with x = 0, the x-values are
O’ z’ T, 3_”
2

each value of x, the key points are

.4 kY4
(0, 3), (E Oj, (m, =3), (7 0), 2, 3).

, and 27 . Evaluating the function at

Use these key points to graph y = 3cosx from O to

27 . Extend the graph one cycle to the right. Use the
graph to obtain the graph of the reciprocal function.
Draw vertical asymptotes through the x-intercepts,
and use them as guides to graph y =3secx.

y 2m,3)
Sy V) (4, 3)
0,31 )t( / y=3cosx
[
- 2l v
(m —3)H_==*7ﬁ TS G, —3)
| |
y =3secx

Graph the reciprocal cosine function, y = cos% . The

equation is of the form y = Acos Bx withA =1 and

B=1.
3

amplitude: | A |=|1]=1

27

period: 2—3” = =2rx-3=61m

w\»—|

Use quarter-periods, % = 37” , to find x-values for
the five key points. Starting with x = 0, the x-values

are 0, 37”, 3r, 977[, and 67 . Evaluating the function

at each value of x, the key points are (0, 1), (37”, Oj,
or
Bz, - 1), ER 0|, and (67, 1) . Use these key

points to graph y = cos% from O to 67 . Extend the

36.

Section 2.2 Graphs of Other Trigonometric Functions

graph one cycle to the right. Use the graph to obtain
the graph of the reciprocal function. Draw vertical
asymptotes through the x-intercepts, and use them as

guides to graph y = sec% .

y (677, 1)
3] i (127, 1)
SEEHEEE
0, )= AW Y = c05§
—
—+34 AN 2T X
G, =) =TT Om, —1)
5l
2
=sec X
’ 3

Graph the reciprocal cosine function, y = cos% . The

equation is of the form y = Acos Bx with A=1 and

B=1.
2

amplitude: |A| = |1|:1

. 2 2
period: Z_ T” =2r-2=4r

B 5

Use quarter-periods, 7, to find x-values for the five
key points. Starting with x = 0, the x-values are
0, 7, 2, 37, and 47 . Evaluating the function at
each value of x, the key points are

(0,1), (7, 0), 27, - 1), (37, 0), and (47, 1).

Use these key points to graph y = cos% from O to

47 . Extend the graph one cycle to the right. Use the
graph to obtain the graph of the reciprocal function.
Draw vertical asymptotes through the x-intercepts,

and use them as guides to graph y = sec% .

Yy @m0
£2 | \/I %\ .
(0, = LWLy =cos§
_ =
7 __-“\ I_I X
Qm, =)= 6, 1)
Ul
T25
y=sect
2

Copyright © 2014 Pearson Education, Inc. 117



Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

37. Graph the reciprocal sine function, y = -2sinzx .

38.

118

The equation is of the form y = Asin Bx withA =-2
and B=r.
amplitude: | A |=| -2 |=2

2 2w

eriod: —=——=2
P B T

2 1
Use quarter-periods, 1 = 7 to find
x-values for the five key points. Starting with x =0,
the x-values are 0, %, 1, %, and 2. Evaluating the

function at each value of x, the key points are (0, 0),
(%, - 2), 1, 0), (%, 2), and (2, 0) . Use these key

points to graph y = —-2sinzx from 0 to 2. Extend the

graph one cycle to the right. Use the graph to obtain
the graph of the reciprocal function.

Draw vertical asymptotes through the x-intercepts,
and use them as guides to graph y = —2csczx.

==
—

<3’2>‘y sy 33

~:W\ y = —2sin @x

A 2t X
1 )-—— Y == S0P
55 il 2. -2

< 2 s < 7’ >
y = —2cscmx
. . . 1.
Graph the reciprocal sine function, y = —Esm X .

The equation is of the form y = Asin Bx with

A=—l and B=r.
2

N | =

amplitude: |A| :‘—%‘:

2 2
period: T 2
B T

. 2 1
Use quarter-periods, Z = E , to find x-values for the
five key points. Starting with x = 0, the x-values are
0, %, 1, %, and 2. Evaluating the function at each

value of x, the key points are

1 1 31
(0, 0), (E, _Ej’ (L, 0), (E, Ej, and (2, 0).

1
Use these key points to graph y = —Esin zx from 0

to 2. Extend the graph one cycle to the right. Use the
graph to obtain the graph of the reciprocal function.

39.

Draw vertical asymptotes through the x-intercepts,

1
and use them as guides to graph y = _ECSC X .

31

2 2=k
(l,-l>/, 5 1
2 2 = 2° 2

3%

. . . 1
Graph the reciprocal cosine function, y = _ECOS X .

The equation is of the form y = Acos Bx with

A=—l and B=r.
2

amplitude: | A |:‘ —% ‘

N | —

. 2r  2r&
period: —=—=
B V3

2 1
Use quarter-periods, 1 = 2 to find x-values for the
five key points. Starting with x = 0, the x-values are

0, %, 1, %, and 2. Evaluating the function at each

value of x, the key points are (O, — %j s

1,0 s 1,l s E,O s 2,—l . Use these key
2 2 2 2

1
points to graph y = _ECOS 7x from O to 2. Extend

the graph one cycle to the right. Use the graph to
obtain the graph of the reciprocal function. Draw
vertical asymptotes through the

x-intercepts, and use them as guides to graph

|
=——SeCmwx.
YTy

¥//
/
9
<
I
|
|
[«]
=]
w
3
=

lJﬁi > X 1

0 1 o) 4’_3
5_2 o X
2,

y = —=sec wx ( 2)
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40.

41.

. . . 3
Graph the reciprocal cosine function, y = _ECOS X .

The equation is of the form y = Acos Bx with

A:—i and B=r.
2

amplitude: | A | = ‘ -—

period: 2z = 2z =2
B V3

2 1
Use quarter-periods, 1 = 2 to find x-values for the
five key points. Starting with x = 0, the x-values are
1 3 . .
0, 5’ 1, E, and 2 . Evaluating the function at each

value of x, the key points are
o,—é), Lol L] [2.0] [2-2).
2)\2 2)\2 2

Use these key points to graph y = —%cos 7x from 0

to 2. Extend the graph one cycle to the right. Use the
graph to obtain the graph of the reciprocal function.
Draw vertical asymptotes through the x-intercepts,

and use them as guides to graph y = —%sec X .

y 3
J b3

1 l ) = —= COS TTX
’ 2 H \:_1 74) 2 -
By Ld

oy R

__3 ) -3
y = —5 secax ' T

Graph the reciprocal sine function, y = sin(x — 7).
The equation is of the form y = Asin(Bx— C) with
A=1,andB=1,and C=r.
amplitude: | A |=|1]=1
period: 2z = 2z =2z

B 1

<

phase shift: —=—=7x
B

z

1
. 2r

Use quarter-periods, T = E , to find

x-values for the five key points. Starting with x = 7,

the x-values are 7, 3—”, 27, 57”, and 3. Evaluating

the function at each value of x, the key points are

(, 0), (377[, 1), 2r, 0), (577[, —1), (37, 0). Use

42,

Section 2.2 Graphs of Other Trigonometric Functions

these key points to graph y = sin(x—7z) from 7 to

37 . Extend the graph one cycle to the right. Use the
graph to obtain the graph of the reciprocal function.

Draw vertical asymptotes through the x-intercepts,
and use them as guides to graph y =csc(x—7) .

ks
y (F
3a > 2O = sin (x —
=, 1) Ly =sin(x — )
AR}
|

z ;T—‘E?n’—‘%'—;
Sa _ = Y~/9
1) (%)

I
y=c¢sc(x — )

Graph the reciprocal sine function, y = sin (x - g) .
The equation is of the form y = Asin(Bx— C) with
A=1, B=1,and ng.

amplitude: |A| = |1|:1

period: 2—; = 2—1” =2r

phase shift: < =
B

—_ |N\§

z
2
Use quarter-periods, % , to find x-values for the five

key points. Starting with x = 5 the x-values are

g, T, 37”, 27, and 57” . Evaluating the function at

each value of x, the key points are

(% oj, (z,1), (37” 0), (27, -1), and (57” o).

Use these key points to graph y = sin (x - g] from

g to 57” . Extend the graph one cycle to the right.
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43.

120

Use the graph to obtain the graph of the reciprocal
function. Draw vertical asymptotes through the x-
intercepts, and use them as guides to graph

= csc(x—zj
y 52 )

y
o) I} G, 1)

(1) ol B A /y=sin(x—ﬂ)
TR RETT 2
e

Qa, =) - @ D
i
y=csc(x—i)

Graph the reciprocal cosine function,
y =2cos(x + ) . The equation is of the form
y=Acos(Bx+C) withA=2,B=1,and C=-r.
amplitude: | A |=|2|=2

2z

2
period: SEo=t 2
B 1

phase shift: < S -
B 1

2
Use quarter-periods, T” = g , to find x-values for
the five key points. Starting with x = -7, the x-
values are —7, — %, 0, g, and 7 . Evaluating the

function at each value of x, the key points are
(-7, 2), (—g, 0), (0,-2), (%, 0), and (7, 2).

Use these key points to graph y = 2cos(x + 7) from

—7r to 7z . Extend the graph one cycle to the right.
Use the graph to obtain the graph of the reciprocal
function. Draw vertical asymptotes through the x-
intercepts, and use them as guides to graph
y=2sec(x+7).

) (m,2)
i i ’IJ l"”' l‘ (;zz)cos (x+m)
(7,2) B
Fhirr 37 x
O, =2) A G =)

y=2sec(x + )

44. Graph the reciprocal cosine function,

y= 2COS(X +§) . The equation is of the form

y=Acos(Bx+C) with A=2 and B=1, and

c=-Z.
2

amplitude: |A| :|2|: 2
period: 2z = 2z =2r
B 1

_z
phase shift: C_52__7
B 1 2

. V4
Use quarter-periods, 5 to find x-values for the five

. . . V4
key points. Starting with x = 5 the x-values are

—z, 0, z, 7, and 3—7[
2 2 2

Evaluating the function at each value of x, the key
points are

(-g,2}(@0}(%,—2}(EA»%%§,2)

Use these key points to graph y = ZCOS()C + %j

from —g to 377[ . Extend the graph one cycle to the

right. Use the graph to obtain the graph of the
reciprocal function. Draw vertical asymptotes
through the x-intercepts, and use them as guides to

graph y = 25ec(x+§).

g

N
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45.

46.

47.

48.

49.

3
-

U
127
, —

/-~
&
|
L2
|
T
=7
/
n
=3

)
)

= —Z _277
3 %773 x=
3) &
~L Y 1 1
| ] 1
(ﬂ 1> I : ‘I E
6 3y if 1= x
A
7‘% ‘_# 1
5t i

W ==

1

L

I

I

} \
=

y=2cot(x+%)—

1

n
-

(—3’2—”,—1>/ (G A

= csc(2x - E)+ 1

y = csc |x|

50.

51.

52,

53.

54.

Section 2.2 Graphs of Other Trigonometric Functions

=T ==
32 )2
r="5 3
_ _5_17‘ 2 y x= T
2 |
(—2m, 1) SUHN == 0,1
X
-3 7
(=, —1)+ f-an =, 1)

y = sec |x]|
51
x==27 7 X =27
3
VN (3 )
X
—3F1=4 ANy
N, 0)
y = |cot %x

y= |tan%x|

y=(foh)(x)= f(h(x))=2sec(2x—§)

\

y
M TINA T2

4
X
WU AT R A
T o) 22 2
( 4’ 2)__ ! “W"=-<3—”, —2)
H HA 4

y=(goh)(x)=g(h(x)= —2tan(2x—§)

y /(g,z)
/

N
ENE]
S——
T/

]

[

=

N ISt
3
=

L
L

Lied
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5S.

56.

57.

58.

59.

122

Use a graphing utility with y, =tanx and y, =-1.
For the window use Xmin =—-27, Xmax =27,
Ymin=-2,and Ymax =2.

_ iz r 3n Irm
T T a0 s
x=-3.93, —0.79, 2.36, 5.50

Use a graphing utility with y; =1/tanx and
v, =—1. For the window use Xmin =27,
Xmax =27, Ymin=-2,and Ymax =2.
St _x 3 Tx

4° 47 47 4
x=-3.93, -0.79, 2.36, 5.50

X =—

Use a graphing utility with y, =1/sinx and y, =1.
For the window use Xmin = -2, Xmax =27,
Ymin=-2,and Ymax=2.

3 &
X=——, —

22
x=-4.71, 1.57

Use a graphing utility with y, =1/cosx and y, =1.
For the window use Xmin = -2, Xmax =27,
Ymin=-2,and Ymax =2.

x==-2r 0, 27

x=-6.28, 0, 6.28

d =12tan2xt
a.  Solve the equations
2mt=-Z  and 2m=Z
2 2
_z z
f=—2 f=-2
2 2z
1 1
t=—— t=—
4 4
Thus, two consecutive asymptotes occur at
x=——and x= 1 .
4
_l41
x-intercept = —4+—*+ = 0 0
2 2

An x-intercept is 0 and the graph passes through
(0, 0). Because the coefficient of the tangent is
12, the points on the graph midway between an
x-intercept and the asymptotes have y-
coordinates of —12 and 12. Use the two

. 1 1
consecutive asymptotes, x = _Z and x = Z ,to

graph one full period of d =12tan2xt . To

60.

graph on [0, 2], continue the pattern and extend
the graph to 2. (Do not use the left hand side of
the first period of the graph on [0, 2].)
-1 _3
d
1 ) 1
=, 12 B in)
[

(0, 0) 2,0)

3 1 15
32| (15 g
(8 ) E5HY - (8

d =12 tan 277t

—

———
—_—
——

~

[

b. The function is undefined for ¢ = 0.25, 0.75,
1.25, and 1.75.
The beam is shining parallel to the wall at these
times.

In a right triangle the angle of elevation is one of the
acute angles, the adjacent leg is the distance d, and
the opposite leg is 2 mi. Use the cotangent function.

d
cotx =—
2

d =2cotx
Use the equations x =0and x = 7.

Two consecutive asymptotes occur at x =0 and

x =7z .Midway between x=0 and x =7 is x=§.

An x-intercept is % and the graph passes through

(g, Oj . Because the coefficient of the cotangent is

2, the points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of —2
and 2. Use the two consecutive asymptotes, x =0
and x =7, to graph y=2cotx for O<x<r.

d

(F2)
(5o (sﬂ .
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61.

Use the function that relates the acute angle with the
hypotenuse and the adjacent leg, the secant function.

secx =—
10

d =10secx
Graph the reciprocal cosine function, y =10cosx .
The equation is of the form y = Acos Bx with A=10
and B=1.
amplitude: | A |=]10|=10
21

2
period: Z_Z 2
B 1

For _z <x< z , use the x-values —z, 0, and z to
2 2 2 2
find the key points (—g 0), (0, 10), and (; oj .

Connect these points with a smooth curve, then draw
vertical asymptotes through the x-intercepts, and use

them as guides to graph d =10secx on [—g, g} .
r=-Z

dy 7

I~

62. Graphs will vary.

63.

y
15

10
5

Hours of Daylight

1 2 X
Number of Years

1
(T’1°> (%0>
©,0 Y\ (1,0

1
pe

AL [

| I
\/ \J S

VYL (3, —10)

Seconds after dive

Height of board

Section 2.2 Graphs of Other Trigonometric Functions

64. Graphs will vary.

65.

77.

78.

79.

80.

e

|
|
|

<
~

y\’4

| et

—

|
]
Il

(2,0)

time (sec)

15
L1
(-

—

Distance (feet) ]
.

/

T
o ety
/|

|
o
=

/N
0|t
|
=
L%

—76. Answers may vary.

period: =r-4=4r

W N
== N

Graph yztan% for 0<x<8rx.

10

|
1

—

-10

period:

&1y

z
B

Graph y =tan4x for OSxﬁg.

I{J 7

[SIE]

s

T T
eriod: — =
P B

-6

|

Graph y=cot2x for 0sx<r.
6
OI{K\ R
-6
=r-2=2r

period:

—

z
B

Graph y:cotg for 0<x<4r.

6

-6
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81.

82.

83.

84.

124

V4

period: —=—=1 85.

B

Graph y=%tanﬂx for 0<x<2.

|
a

Solve the equations

6

i
-

-6

ﬂx+1=—£ and ﬂx+1=§
7Z'x=—£—1 ﬂxzz—l
2 2
o2t o2t 86.
T T
--2 -2
x= x=——
2r 2r
x=-0.82 x=0.18
T T
eriod: —=—=1
P B

Thus, we include —0.82 < x <1.18 in our graph of

1
y= Etan(ﬂ'x+ 1), and graph for -0.85<x<1.2.

2.5

NIBD NN
1

-2.5
period: 2z =—=2r-2=4r
B 1

2

Graph the functions for 0 < x <8rx.
5

ML
Il

i 88.
period: 2z = 2z = 27[-2 =6
B % V4

Graph the functions for 0< x<12.

6
0 RKR u
-6

89.

(( 87.

. 2r 2w
period: —=—=7x
B 2

pa
phase shift: < =6_"
B 2

Thus, we include % <x< % in our graph, and

graph for OSxS%[.
10

K,
LAl

-10

. 2r  2r&
period: —=—=
B T
. C % 1 1
phase shift: — =% = r_2_Z
B 7 6 7 6
. 1 25 .
Thus, we include 5 <x< r3 in our graph, and
2

graph for 0< x < —.

.
;

=10

[\

Y

420

k1 B . : s
310

The graph shows that carbon dioxide concentration
rises and falls each year, but over all the
concentration increased from 1990 to 2008.

1
y =sin—
X

12

-12
The graph is oscillating between 1 and —1.
The oscillation is faster as x gets closer to 0.
Explanations may vary.

makes sense
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90.
91.

92.

93.

9.

95.

makes sense

does not make sense; Explanations will vary.
Sample explanation: To obtain a cosecant graph,
you can use a sine graph.

does not make sense; Explanations will vary.
Sample explanation: To model a cyclical
temperature, use sine or cosine.

The graph has the shape of a cotangent function with
consecutive asymptotes at

x=0and xzz?”.Theperiodis 2—3”—022?”.Thus,

T _2r

B 3

2nB=31m
g3
2 2

The points on the graph midway between an x-
intercept and the asymptotes have y-coordinates of 1
and —1. Thus, A = 1. There is no phase shift. Thus,

C = 0. An equation for this graphis y = cot%x .

The graph has the shape of a secant function.
The reciprocal function has amplitude | A | =1.The

period is S—E.Thus, 2—”=8_”
3 B 3
87B =61

8t 4

There is no phase shift. Thus, C = 0. An equation for
. L 3
the reciprocal function is y = coszx . Thus, an
. . . 3
equation for this graphis y = seczx .

The range shows that A =2.

Since the period is 37, the coefficient of x is given

by B where 2?” =3r

2—”=3n’
B
3Br=2rx
2
"3

Thus, y = 20502—;

96.

97.

98.

99.

100. a. y

Section 2.2 Graphs of Other Trigonometric Functions

The range shows that A = 7.
Since the period is 2, the coefficient of x is given by

B where 2—7[ =2
B

2B=2rx
B=rx
Thus, y = wescmx

a.  Since A=1, the range is (—eo,—1]U[1,¢0)

Viewing rectangle: —%,7[,7?”:| by [-3,3,1]

b.  Since A=3, the range is (—oo,—S] U [3,00)

17

Viewing rectangle: _E’E’l} by [—6, 6,1]

y=2""sinx

27* decreases the amplitude as x gets larger.
Examples may vary.

a.
i
y (7’ 1)

I

T
—_
>
=
-

~

|
oY
=)
Y
=

y=sinxy, — > =x=<

[SYE]
ISTE]

b. yes; Explanations will vary.

c. The angle is —%.

1
This is represented by the point (—%,—E).

=

251 (0, 1)

Ry

R
T M3 x

KX K 2
2
T,

1y (
| o7 Ny (

-1

y=cosx,0=x=m

b. yes; Explanations will vary.

c. The angle is 5?”

This is represented by the point (%,—%}
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101. a.

y
H A
el (=
©.0) - (
—nm AT x
w
-%.- 1)
o5~ )

b. yes; Explanations will vary.

C.

The angle is —%.

This is represented by the point (—g, -3 )

Mid-Chapter 2 Check Point

1.

126

The equation y =4sin2x is of the form
y = Asin Bx withA =4 and B =2. Thus, the
amplitude is | A |=| 4 |=4. The period is

2x_2n
B

begins at x = 0. Add quarter-periods to generate x-
values for the key points and evaluate the function at

each value of x.

== = 7. The quarter-period is % . The cycle

Connect the five key points with a smooth curve and
graph one complete cycle of the given function.

2

N

5
(0, 0)J/--\ (7, 0)

LA x
HZ0)

s\2 )= (3m
CTPT 1L (4’
y = 4sin 2x

:

. 1 .
The equation y = Ecos%x is of the form

1
y = Acos Bx with A== and Bzg.The

=4sin2
X Y e — coordinates
4sin(2-0)=4-0
0 -0 0, 0)
. T

z 4sm(2-z)=4-1 (2’4)
4 -4 4

T 4sin(2-—j=4 0 k4 0

2 2’

=0

. 3
3z 4sm(2-7j =4(-1)

4 _

4sin(2-7)=4-0
=0

(7, 0)

amplitude is | A |=‘ % ‘= % . The period is
2z = 2z = 6 . The quarter-period is ] = 3 . Add
B Z 4 2

3

quarter-periods to generate x-values for the key
points and evaluate the function at each value of x.

1

V4 .
X y=—cos—ux coordinates
2 3
0 Zcos| Z.0 =l(1)—l 0,l
3 2 2 2
é lcosﬁi _l( )_0 2,0
2 2 3\2) 2 2

% %C (g'%)zé( )= @,oj
e

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

. 1.25 [/ '1'
1) )
bR

0| =
|

PO
N | W
~=
|

j—

o

T
T

=
|

1
1
PO
w e
=

Copyright © 2014 Pearson Education, Inc.




The equation y = 3sin(x— ) is of the form
y=Asin(Bx—C) withA=3,B=1,and C=rx.The

amplitude is | A |=| 3 |=3. The period is

2% _ 2% _ 5z The phase shiftis < =% = 7. The
B 1 B 1

quarter-period is %T” = % . The cycle begins at x = 7.

Add quarter-periods to generate x-values for the key
points and evaluate the function at each value of x.

x y =3sin(x —7) coordinates

3sin(7 - 7) = 3sin(0)

z =3.0 (7, 0)

=0
3sin(3—”—ﬂ') = 3sin(£j

w0 ) ()

2 =3-1 2
=3

3sin (27— 7) = 3sin(7)
2z =3.0 (27, 0)

2 =3(-1) 2
=-3
3sin (37— 7) = 3sin(27)
3z =3.0 (37, 0)
=0

Connect the five points with a smooth curve and
graph one complete cycle of the given function.

R7 )
273
y <2

SHHHH
(77, 0) 3, 0)
A x
-5{@m0) (5; ’_3>

y=3sin(x — &)

Mid-Chapter 2 Check Point

The equation y = 2cos (Zx - %j is of the form
y=Acos(Bx—C) withA =2, and B =2, and
C=§.Thus,theamp1itudeis | A|=|2]|=2.The

2 2
period is ?ﬂ = 77[ = 7. The phase shift is

¢
B

The quarter-period is % . The cycle begins at x = % .

Add quarter-periods to generate x-values for the key
points and evaluate the function at each value of x.

X coordinates
T
P EY
8
3z 3z
- —,O
St
S S5
—_— _,_2
;)
1 17
- _’0
;| 5
or or
— —,2
8 (8’ ]

Connect the five points with a smooth curve and
graph one complete cycle of the given function

(%2) (¥ -
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Chapter 2 Graphs of the Trigonometric Functions; Inverse Trigonometric Functions

5. The graph of y =cos2x+1 is the graph of y = cos2x shifted one unit upward. The amplitude for both functions is

| 1]|=1. The period for both functions is 27” = . The quarter-period is % . The cycle begins at x = 0. Add quarter-

periods to generate x-values for the key points and evaluate the function at each value of x.

y=cos2x+1

X coordinates

0 y=cos(2:0)+1=2 ©.2)

L
<
Il
()
(@]
w
7\
[\)
L
N—
+
-
1l
o
N\
ENIRN
—_
N——

© N
<

I

(@)

@]

w

N\
[\

(SIS
N—
+

-

I

o
N\
NSRS
o
N—

3 y=cos(2-3—”j+l=l 3_1
4 4 4’
7 y=cos(2-7)+1=2 (7, 2)
By connecting the points with a smooth curve we obtain one period of the graph.
y
Y |
ok 1
(374
4°
(a X
: ( 5 0)
y=cos2x +1

6. Select several values of x over the interval.

w | m| 37 Sz |3x | Tx
X ol —|=| — || — |—| — |27
4 |2 4 4 2 4
v, =2sinx 014214 |0 |-14|-2|-14|0
Y, =2c08 X 211410 |-14(-2|-14| 0 | 14 | 2
y=2sinx+2cosx |2 |28 2 0 |-2]|-28|-=2 0 2

y=2sinx +2cosx

/&) ()

y
maa @m.2)
|
waR )
y = 2sin x—=4 =5 \ 4
- \ A X

y =2cosx ]

(T80, =2) L (3717’ _ 2>
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Mid-Chapter 2 Check Point

Solve the equations

T T V4 V4
—Xx=-— and —x=—
4 2 4 2
)4 )4
xX=|—-——|— x=|—|—
2)rx 2)rx
X = —2 X = 2
Thus, two consecutive asymptotes occur at x =—-2 and x=2.
. -2+2 0
Xx-1ntercept = =—=
2 2

An x-intercept is 0 and the graph passes through (0, 0). Because the coefficient of the tangent is 2, the points on the graph
midway between an x-intercept and the asymptotes have y-coordinates of —2 and 2. Use the two consecutive asymptotes,

x=-2 and x =2, to graph one full period of y = 2tan%x from -2 to 2.

Continue the pattern and extend the graph another full period to the right.
x==2

YAXx=2x=6
s G,2)
a, 2)|\ 7 iz.
(0, 0)2 ,0)
| HH
(_19 _Z)I / / \|(35 _2)
[ P ]

y=2tan%x

Solve the equations 2x=0 and 2x=7

x=0 .4
x=—

2
. V4
Two consecutive asymptotes occur at x =0 and x = 5

. 0+7%
x-intercept = 5 =

RN
&1y

An x-intercept is % and the graph passes through (%, 0) . Because the coefficient of the cotangent is 4, the points on the
graph midway between an x-intercept and the asymptotes have y-coordinates of 4 and —4. Use the two consecutive
asymptotes, x =0 and x = g , to graph one full period of y = 4cot2x . The curve is repeated along the x-axis one full period

as shown.
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10.

130

Graph the reciprocal cosine function, y = —2coszx . The equation is of the form y = AcosBx with A=-2 and B=r.
amplitude: |A|=|—2|= 2
2

period: 2z =—2=2
B V3

2 1
Use quarter-periods, 1 = 5 to find x-values for the five key points. Starting with x = 0, the x-values are

0, %, 1, %, and 2 . Evaluating the function at each value of x, the key points are

1 3
0,-2),|=,01,(1,2),]| =, 01} (2,-2).
0.-2.(3.0}.0.2. (3.0} 2-2)
Use these key points to graph y = —2coszx from 0 to 2. Extend the graph one cycle to the right. Use the graph to obtain

the graph of the reciprocal function. Draw vertical asymptotes through the x-intercepts, and use them as guides to graph
y=-2secrzx.

x=3
2
eel | ls
2 T2 7
y /x = E
n)
\lN |
1, 2)+=
1,2) - 3,2)
@, 2= T
(Os _2) | A | (45 _2)

y = —2secwx

Graph the reciprocal sine function, y = 3sin2zx . The equation is of the form y = Asin Bx with A=3 and B=2x.
amplitude: |A | = |3| =3

. 2 2
period: A 1
B 2r
. 1 . . . . 113
Use quarter-periods, Z , to find x-values for the five key points. Starting with x = 0, the x-values are O, Z, E’ Z, and 1.

Evaluating the function at each value of x, the key points are (0, 0), (%, 3), (%, Oj, (%, 3), and (1, 0) .

Use these key points to graph y =3sin27zx from O to 1. Extend the graph one cycle to the right. Use the graph to obtain

the graph of the reciprocal function. Draw vertical asymptotes through the x-intercepts, and use them as guides to graph
y=3csc2zx.

_1
Y=7x=1
y =

Fy M ey
(33 =k :‘;El )

——

1 (Al
34 Y Y

y =3 csc2ax

Copyright © 2014 Pearson Education, Inc.



Section 2.3 Inverse Trigonometric Functions

Section 2.3

Check Point Exercises

1.

1

Let @=sin" ﬁ, then sin6=—3.
2 2
The only angle in the interval [—%, g} that satisfies sin@ = g is % . Thus, 8= g , or sin”! g = % .

2

Let 8=sin"! (—%J , then sin@ = -

2
The only angle in the interval [—%, g} that satisfies cos@ = —% is —% . Thus 8= —% ,or sin”! (—%J = —% .

Let 6=cos™! (—%), then cos@= —% . The only angle in the interval [0, 7] that satisfies coséf = —l is 2% Thus,

6=2—”,0r cos™! —l =2—”.
3 2 3

Let 6= tan”! (1), then tan &= —1. The only angle in the interval (—g, gj that satisfies tan@=—1 is —% . Thus

6=—£ or tan716=—£.
4 4

Scientific Calculator Solution

Function Mode Keystrokes Display
(rounded to four places)

a | oos! G) Radian 1[=]3[5] 12310

b. |tan”'(-35.85)| Radian 358577 || TAN"! ~1.5429

Graphing Calculator Solution

Function Mode Keystrokes Display
(rounded to four places)

a. cos™! (l) Radian llzl 3 1.2310

3

b. tan'(=35.85)| Radian TAN™! E|35.85 ENTER ~1.5429

a. cos(cosfl 0.7)

x=0.7,xisin [-1,1] so cos(cosf1 0.7)=0.7
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P R
_ X
b. sin"(sin7) 9. Let #=tan'x , then tan O=x=—.
. . Vv .. . 1
X =7, x1s not in {—E,E} . x 18 in the domain

of sin x, so sin™! (sinx) = sin”! =0

C. cos(cos_1 ﬂ')

x=7,xisnotin[-1,1] so COS(COSfl 75) is not Use the Pythagorean Theorem to find the third side, a.

defined. a=x"+1°

a=vx*+1

3 3
— -1 — ;
7. Let §=tan (Z) » then tan = R Because tan@ is Use the right triangle to write the algebraic expression.

posglve, @ is in the first quadrant. sec(tanfl x) —sech= VX 1 +1 {11
r=5§
“.3) Concept and Vocabulary Check 2.3
s |3 1. -Z<x<Z sin'x
2 2
4 X
Use the Pythagorean Theorem to find r. 2. 0<x<m; cos ' x
=3 +4>=9+16=25 . .
) -1
r=\/g=5 3. —ES)CSE, tan " x
Use the right triangle to find the exact value.
Sin(tan—é):siw:wzé 4 L |-EF
4 hypotenuse 5 2°2
8. Let O=sin"! (—%) , then sin@ = —% _Because sin8 5. [=L1]; [0,7]
is negative, @ is in quadrant I'V. T
y 6. (_007 0‘0) ; __7_
2°2
4 x T
P = (V3,1 7. |-EZ
r=2 ( ) I: 2°2 :l
8. [0, 7]
Use the Pythagorean Theorem to find x. 9, (_ﬁ’f)
2 +(_1)2 -2 22
X tl=4 10. false

=3

x=+3

Use values for x and r to find the exact value.

cos{sin1 (—%ﬂ =cosf= r ﬁ

r 2
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Exercise Set 2.3

1.

a1 1
Let @ =sin 15, then sinéf = 5 The only angle in

is

oy

the interval —z, z that satisfies sin@ = l
22 2

-1 _

N | =

Thus, 6= %, or sin

Let @=sin"' 0, then sin@= 0. The only angle in the

interval [—g, g} that satisfies sin@ =0 is 0. Thus

#=0,0rsin 0=0.

1

ol

% , then sin@ =

Let &=sin" . The only angle
in the interval —z, z that satisfies sin@ = Q is
22 2

E.Thus 6=£,0r si 71£=£.

4 4 2 4
Let =sin"" 73 , then sinf = g . The only angle
in the interval [—g, %} that satisfies sin@=— is
— . Thus 0=£,or si 71—3=£.

3 2 3

Let 8= sin~! (—%) , then sin@ = —% . The only
angle in the interval [—g, g} that satisfies

sin6=—l is —E.Thus 6=—£,or
6 6

Let 8=sin~! [—g} , then sin@= _73 .

The only angle in the interval [—%, g that satisfies

sin6=—£ is =% Thus =-2,
2 3 3

. -1 \/5 T
or Sin - ==
2 3

10.

11.

12.

Section 2.3 Inverse Trigonometric Functions

Let @=cos™!

2| &

73 , then cos@= . The only angle

V3

in the interval [0, 7] that satisfies cosé = 7 is g

—lﬁ V3

Thus sz,orcos =—.
6 2 6

1

Let &=cos” . The only angle

o |5

—2 , then cos@ =
2

7

in the interval [O, 7[] that satisfies cos@ = is Z

G2z
2.z,

Thus ¢9:£, or cos
4 4

Let 6=cos™' (—g] , then cos@ = —% . The only

angle in the interval [0, 7] that satisfies

2

cos@=———1s 3—E.Thus 49=3—ﬂ-,or
2 4

cos ™! (—QJ = 3—” .

2

3

Let @=cos™! (—%J , then cos@ = —7.

The only angle in the interval [0, 7] that

\/5 Y4

satisfies cos@=——is 5—” .Thus §=—/, or
2 6 6

cos™! (—ﬁ] = Bl .

2 6

Let @=cos ' 0, then cos@=0. The only angle in

the interval [0, 7] that satisfies cos@=0 is g
Thus 6=£, or cos”! 0=§.

Let &=cos 1, then cosé=1.The only angle in the
interval [0, 77| that satisfies cos@=1is 0.

Thus =0, or cos'1=0.
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13.

14.

15.

16.

17.

18.

19.

20.

134

V3

. The only angle in the interval (—g, g) that satisfies tan 8= 3 1s % . Thus

V3
3

Let = tan”! g ,then tan@ =

Let @=tan ' 1, then tan&=1. The only angle in the interval (—g, g) that satisfies tan@=1 is % .
Thus ¢9:£, or tan_llzz.
4 4

Let @=tan”! 0, then tan @ = 0. The only angle in the interval (—g, %) that satisfies tan@=10 is 0. Thus =0, or

tan ' 0=0.

Let 6= tan”! (1), then tan &= —1. The only angle in the interval (—g, gj that satisfies tan@=—1 is —% . Thus

0= —z, or tan” (1) = -
4 4

et d=tan |- , then tanf =— . e only angle 1n the interval | ——, — | that satisfies tan& =— 1S ——.
Let 8= tan"' (—/3), th 6\/§Th1ygl'h'172[72[h'f' 93"3’

Thus €= —g, or tan”! (—\/g) = —%.

Let 6=tan™' [—g}, then tan @ = —g . The only angle in the interval (—g, gj that satisfies tan @ = _T3 is —% .

Thus €:—£,0r tan”! —ﬁ =—£.
6 3 6

Scientific Calculator Solution

Display
(rounded to two places)

sin™1 0.3 Radian 03 0.30

Function Mode Keystrokes

Graphing Calculator Solution

. Display
Function Mode Keystrokes (rounded to two places)
sin”' 0.3 Radian SIN™' | 0.3| ENTER 0.30

Scientific Calculator Solution

Display
(rounded to two places)

sin"'047 | Radian 0.47 0.49

Graphing Calculator Solution

Function Mode Keystrokes

. Display
Function Mode Keystrokes (rounded to two places)
sin”' 0.47 Radian SIN™' | 0.47 | ENTER 0.49
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21.

22,

23.

24,

Section 2.3 Inverse Trigonometric Functions

Scientific Calculator Solution

Function Mode Keystrokes (roun de!i)if)ptl:/ﬁ places)
sin"'(=0.32) | Radian 0.32] % || SIN"! -0.33
Graphing Calculator Solution
Function Mode Keystrokes (roun de(]fl)if)ptl\?/z places)
sin”'(-0.32) | Radian [-]o0.32[ ENTER -0.33
Scientific Calculator Solution
Function Mode Keystrokes (roun de(]fl)if)ptl\?/z places)
sin!(<0.625)| Radian 0.625[ 7/ | SIN"!| 0.68
Graphing Calculator Solution
Function Mode Keystrokes (roun de(]fl)if)ptl\?/z places)
sin”'(-0.625)| Radian [=]o.625 [ ENTER 0.68
Scientific Calculator Solution
Function Mode Keystrokes (roun decli)if)ptl\?/z places)
(3
12 . -1
cos (8) Radian SIEISIEI 1.19
Graphing Calculator Solution
Function Mode Keystrokes (roun de(]fl)if)ptl\?/z places)
3
-1 2 . -1
cos (Sj Radian | | COS 3[ = |8[) || ENTER 1.19
Scientific Calculator Solution
Function Mode Keystrokes (roun decli)izptl;z places)
4
-1 * . -1
cos (9] Radian 4[=o[=]| cos™ | 111
Graphing Calculator Solution
Function Mode Keystrokes (roun de(]fl)if)ptl\?/z places)
4
-1 T . -1
cos ( 9) Radian cos™ |[(J4[ +]o]) ][ ENTER 111
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25. Scientific Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
v | s[VE]Eos]
cos™ X2 adian 5| 7 CoS 1.25
7 F1[+]7[=][eos |
Graphing Calculator Solution \
. Display
Function Mode Keystrokes (rounded to two places)
-1 \/g R : -1
cos ' X2 adian || COS v |5[ <= ]7]) || ENTER 1.25
; [+]
26. Scientific Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
| i | Aol cos ]
cos”! 2| Radian 7|V [=]10[=] cos! | 1.30
Graphing Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
-1 1 : -1
cos ¥ | Radian |cos™ [[(]| V" |7[=J10]) [ ENTER 1.30
27. Scientific Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)

tan"'(=20) | Radian 20 _1.52

Graphing Calculator Solution

Display

Function Mode Keystrokes (rounded to two places)

tan"'(-20) | Radian TAN™! E|20 ENTER ~1.52

28. Scientific Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
tan”'(-30) | Radian 30[ /] TAN" 154
Graphing Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
tan”'(-30) | Radian TAN™' |[ - |30] ENTER ~1.54
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29.

30.

31.

32.

33.

34.

35.

Section 2.3 Inverse Trigonometric Functions

Scientific Calculator Solution

. Display
Function Mode Keystrokes (rounded to two places)
tan” (—/473) | Radian 473\ |[7/]] TAN"! -1.52
Graphing Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
tan”! (—473) | Radian || TAN" |[(J[=]| V" |473])|[ENTER 152
Scientific Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
,l _
tan” (~5061) i 5061/ |[ 7/ ]| TAN"! ~1.56
Graphing Calculator Solution
. Display
Function Mode Keystrokes (rounded to two places)
-1
tan™ (—/5061 .
( | Radian | AN [(J[=]| V" |s061]) |[ENTER ~1.56

sin(sinfl 0.9)

x=0.9, xisin [-1, 1], so sin(sin_1 09)=09

cos(cos_1 0.57)

x=0.57, xisin [-1, 1],
SO cos(cos_1 0.57)=0.57

. 1[ . ﬂ')
s s —
3

T . T . .7 T
x=—,xisin |——, —|,so sin” | sin— |=—
3 22 3 3

-1 ( 27[)
COos COS—
3

2
sz”,xis in [0, 7],

-1 2r
SO COS COS—
3
A kY4
sin sin—
6

2
3

Sz, . T .. . . . . 5« .1 V.4
x=—, xisnotin | ——, — |, x is in the domain of sin x, so sin”_ | sin— |=sin” | — |=—
6 22 6 6

2
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- =1 .
36. cos’! (Cos%j 43. sin (sinx)

. . T
X=m,x1snotin | ——, — |,
. . 2 2
x=—, xis not in [0, 7], o ) )
3 x is in the domain of sin x, so

x is in the domain of cosux, sin"!(sinz) =sin ' 0=0
-1 iy 4 -1 1 27
SO cOos | cos— |=cos | —— |=— 4
3 2 3 44. cos (cos2x)
x=2rm, x is not in[0, 7],
37. tan (tan_1 125) x is in the domain of cos x,

-1 -l
x =125, x is a real number, so tan(tanfl 125) =125 so cos(cos27)=cos  1=0

45. sin(sin™!
38. tan(tan”' 380) sin(sin”' 7)

x =380, x is a real number, x=m, xisnotin [-1, 1