Exercise Set 4.5

1.

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

2
The period is 27 . The quarter-period is Tﬂ or g .

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

x=0+Z2=2
2

V1
x=—+==7x

2 2
T 3r
X=nr+—=—
2 2
x=3—”+£=2ﬂ'
2 2

Evaluate the function at each value of x.

x |y=4sinx coordinates

0 |y=4sin0=4-0=0 (0, 0)

V4 . V.4
— =4sin—=4-1=4 —.4
2 2 (2 j

7 |y=4sinz=4-0=0 (7, 0)

3—7[ y:4sin377[ (3—”,—4)

= 4(-1)=—4

2r |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.
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Section 4.5 Graphs of Sine and Cosine Functions

The equation y = 5sin x is of the form y = Asinx
with A = 5. Thus, the amplitude is | A |=]|5|=5.

2
The period is 27 . The quarter-period is Tﬂ or g .

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==+==1x
2 2
T 3
X=m+—="—"
2 2
=3—”+£=2ﬂ'
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 =
2 2 (2’5)
7 |y=5sinr=5-0=0 (7, 0)
3 . 3x 3
— =5sin—=5(-1)=-5 =.-5
5 Y > (=1 (2 j
27 |y=5sin27=5-0=0 2m, 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.
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1
The equation y = Esinx is of the form y = Asinx

with A = é . Thus, the amplitude is | A |=‘

W | =

2
The period is 27 . The quarter-period is el 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
xX=—+—=7
2 2
T 3r
X=T+—="
2 2
x=3—”+£:2
2 2

Evaluate the function at each value of x.

‘_l
T

1
The equation y = Zsin x is of the form y = Asinx

x |y= %sin X coordinates
1. 1

0 |y=—=sin0=—-0=0 0,0)
3 3

T 1. 7 1 1 7 1

_— y=_Sln_=_'1=_ —, =

2 32 3 3 2°3

V3 y:—sinﬂ=%-0=0 (, 0)
3z 1. 3 3 1
— |y=—sin— = -
2 3 2 3
1 1
= — —1 = ——
3( ) 3
1 . 1
2 y:§s1n27r=§-020 (27, 0)

with A= Thus, the amplitude is | A |=‘ L ‘=l
4 41 4
The period is 27 . The quarter-period is %T” or g .
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
V4
x==+==1x
2 2
3
X=T+—="—"
2 2
X = 3 +Z oo
2 2
Evaluate the function at each value of x.
. .
X |y= Zsm X coordinates
1. 1
0 |y=—sin0=—-0=0 0,0)
4 4
T 1. 7 1 1 w1
— |y=—sin—=—-1=— -, =
2 4 2 4 4 274
. 1
T y:—s]nf[:Z'O:O (7[’0)
3 1. 3z 1 1| (37 1
— |y=—sin—=—(-)=——| | == ——
2 4 2 4 4 2 4
1. 1
2z |y=—sin2zx=—-0=0 (27, 0)
4 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.

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

(n’ 1> y y=sinx

R et gl
i y =3 sinx
0, ) P\ /25 27 0)
[ [ Ne] x
) JTARWAY
HH
(7, 0)

y y=sinx
a 1 / 1
20 TN Ky = g sinx
©, 0 PN 15
= T xz 0
il (m 0) (27, 0)
[T11
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The equation y = —3sinx is of the form y = Asinx
with A = -3. Thus, the amplitude is | A |=| -3 |=3.

2
The period is 27 . The quarter-period is Tﬂ or z .

2
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=—+—=7
2 2
T 3r
X=m+—="
2 2
2
Evaluate the function at each value of x.
x |y=-3sinx coordinates
0 |y=-3sinx 0,0
=-3-0=0
.4 . T T
- =-3sin— = -3
2 7 2 (2 j
=-3.1=-3
T |y=-3sinx (7, 0)
=-3-0=0
3 . 3m 3
— =-3sin— =3
2 2 (2 j
=-3(-1)=3
2 |y=-3sin2x 2r, 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.

RIS
y o7
S EEEE <2’3>
Y = sin
111
2, 0)
(0’0) | ( ’
'y = =3 sinx
(7, 0) TS

Section 4.5 Graphs of Sine and Cosine Functions

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

2
The period is 27 . The quarter-period is Tﬂ or g .

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==+==1x
2 2
T 3
X=T+—="—"
2 2
=3—”+£=2ﬂ'
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 7 2 (2’ )
T |y=—4sint=—4-0=0 (r, 0)
3 . 3x 3
— =—-4sin—=-4(-1)=4 = 4
5 |7 > (-D (2, )
27 |y=—4sin2x=-4-0=0 2r, 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) imm\ =g i)
T X
AR )
sHY = —4ssin x
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Chapter 4 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 2ér:z?”:ﬂ'.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
xX=—+—=—
4 4 2
T T 3
Xx=—+—=—
2 4 4
3 &
X=—+4+—=
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) (4)
:sinzzl
2
T T T
— =sin| 2-— —, 0
2 | ( 2) (2 )
=sinz=0
3 3 3
— =sin| 2-— —, -1
4 | ( 4) (4 )
=sin3—”=—1
2
T |y=sin(2-7x) (7, 0)
=sin27x=0

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

y(%g

(5]

0, 0) (17, 0)
NI
e
y = sin 2x

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

| A|=|1]|=1. The period is 20 _2T_ T e
B 4 2
uarter-period is i =z 1z The cycle begins at
auariery 424 g oo
x = 0. Add quarter-periods to generate x-values for
the key points.
x=0
x=0+Z2=2
8 8
T T T
x=—+—==
8 8 4
T 7 3x
x=—+—==
4 8 8
Y
8§ 8 2
Evaluate the function at each value of x.
X |y=sindx coordinates
0 |y=sin(4-0)=sin0=0 0,0

T T T T

— = Qi 4.— |=sin—=1 —’1
g | s1n( SJ sm2 (8 )
T T T

Z ly=sin|4-Z|=sinz=0 Z0
L s1n( 4} sin (4 j
kY4 3 3z

2= |y =sin|4.-2% 2
g ( 8) (8 j

=sin3—”=—1
2
7 |y=sin2z=0 (” j
- —,O
2 2

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

y ,<%’1> <%’0>

) | ]
o p) | 1
T
0, 0) EEANY ’0>
X
2.5 :%Ta _1>
y = sin 4x
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1
The equation y = SSinEx is of the form y = Asin Bx
. 1 . .
with A =3 and B =5.The amplitude is | A |=|3|=3.

Lo 2 2
The period is ?” = T” =27x-2=4r . The quarter-
2

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

x=0+rw=r

xX=r+r=2r

x=2r+rw=37

x=3r+r=4rx

Evaluate the function at each value of x.

X 1 .
y= 3smE X coordinates
0 1
y= 3sin(—'0) 0,0)
2
=3sin0=3-0=0
7 1
y= 3sin(—- ﬂj (7, 3)
2
—3sinZ=3.1=3
2
2 1
. 3sin(5- 27[) (27, 0)
=3sinr=3-0=0
3 1
y= 3sin(5~37z] (37, -3)
=3sin3—”
=3(-1)=-3
4 1
y= 3sin(§-4ﬂ') (4, 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

10.

Section 4.5 Graphs of Sine and Cosine Functions

1
The equation y = ZSian is of the form

y=AsinBx withA=2and B =%. Thus, the

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

2z = 2T” =27x-4 =87 . The quarter-period is

B g

87 .

1 =27 . The cycle begins at x = 0. Add quarter-

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

x=0+27x=2r1

x=2n+2r=4r

x=4r+2r=6rx

x=6r+2x=87m

Evaluate the function at each value of x.

X y:zsin% x coordinates
(1
0 yzZsm(—-Oj (0,0)
4
=25in0=2-0=0
2 y:zsm&.zﬂj @2z, 2)
=2sinZ=2-1=2
2
4 |y=2sinz=2-0=0 (47, 0)
. 3r
67 y:251n7:2(—1):—2 (67, —2)
87 |y=2sin27=2.0=0 87, 0)

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

(0, 0) \
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Chapter 4 Trigonometric Functions

11.

536

The equation y =4sinzx is of the form y = Asin Bx
withA =4 and B = 7. The amplitudeis | A |=| 4 |=4.

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

% = % . The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.
x=0
x=0+ L
2 2
x=l+l=1
2 2
xX= 1+l = 3
2 2
x=§+l=2
2 2
Evaluate the function at each value of x.
x |y=4sinzx coordinates
0 |y=4sin(r-0) 0,0)
=4s5in0=4-0=0
1 1 1
= =4sin| 7-— —, 4
2 P ( 2) (2 )
V4
=4sin—=4(1)=4
7 M
1 |y=4sin(r-1) (1,0)
=4sinzr=4-0=0
3 3 3
= =4sin| 7-— —,—4
2 | ( 2) (2 )
= 4sin3—7[
=4(-1)=-4

2 |y=4sin(z-2)
=4sin27=4-0=0

(2,0

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

I
1K
0.0 e 0
PO
(1,0)
il

12.

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

is | A|=|3|=3.TheperiodisE=E=1.The
B 2r

1
quarter-period is 1 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 2
1 1 3
Xx=—+—==
2 4 4
x=§+l=l
4 4
Evaluate the function at each value of x.
x |y=3sin2zx coordinates
0 |y=3sin(27-0) 0,0
=3sin0=3-0=0
1 1 1
— =3sin| 27— —, 3
4 ( 4) (4 ]
=3sinZ=3.1=3
2
1 1 1
— =3sin| 27-— —,0
2 | ( 2) (2 )
=3sinr=3-0=0
3 3 3
— =3sin| 27— —, -3
4 ( 4) (4 j

= 3sin37” =3(-)=-3

1 |y=3sin2z-1)
=3sin27=3-0=0

(1,0

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

N

0,0 3,0
A
1 3
R
y =3sin2w7 x

Copyright © 2014 Pearson Education, Inc.



13.

The equation y = —3sin2xzx is of the form

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

. L2 2

1s|A|=|—3|=3.Theper10d1s—”=—”=1.The
B 2z

1
quarter-period is 1 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 2

1 1 3

x=—+—==

2 4 4
3.1

x=—+—=1
4 4

Evaluate the function at each value of x.

x |y=-3sin27zx coordinates

0 |y=-3sin(27-0)
= —-3sin0
=-3.0=0

y= —3sin(27r-lj (l _3j
4 4’

= —3sin£
2

(0,0

ENEE

= 3.1=-3

y= —3sin(27r-lj (l, 0)
2 2

=-3sinx
=-3-0=0

3
= -3sin| 27—
' ( 4J

= —3sin3—”
2

N | —

~lw

=-3(-1)=3

1 |y=-3sin(2z-1)
=-3sin2xw
=-3-0=0

(1,0)

14.

Section 4.5 Graphs of Sine and Cosine Functions

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 ’0>
y = —=3sin27 x

The equation y = -2sinzx is of the form

y = Asin Bx withA =-2 and B = 7. The amplitude

. Lo 2 2

is | A|=|-2|=2. The period is %) The

B

uarter-period is 2_1

a P 4 2

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

to generate x-values for the key points.

x=0
1
x=0+—=—
2 2
x=l+l:1
2 2
x=1+ 1 = 3
2 2
x=§+l:2
2 2
Evaluate the function at each value of x.
x |y=-2sinzx coordinates
0 |y=-2sin(x-0) 0,0

=-2s5in0=-2-0=0

y =-2sin ﬂl l,—Z
2 2

- 2sinf=2.1=22
2

N | —

1 |y=-2sin(z-1) (1,0)
=-2sint=-2-0=0
3 3 3
= |y=-2sin| 7= =2
2 | Sm( 2) (2 )
=—ZSin3—”=—2(—1)=2
2
2 |y=-2sin(z-2) 2,0)

=-2sin27=-2-0=0
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Chapter 4 Trigonometric Functions

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

3
ys (1,0)T1] <7, 2)

I
=10, 0) .(2" 0)
2 2Hx
(L _
sHiz -7
y=-2sinmwx

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

with A = -1 and B=g.

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

27 3

The period is 2z = =2r-—=3rx.
B 2

w\l\)|

The quarter-period is %r . 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
3. 3r 3w
x="t ===
4 4 2
3. 3 &
=t —=—
2 4 4
4 4
Evaluate the function at each value of x.
L2 .
X |y=-sin—x coordinates
(2
0 |y=-sin|=-0 0, 0)
3
=-sin0=0
3—7[ = —sin % 2 3—” -1
4 7 3 4 4
=—sinZ=-1
3—” = —sin 23—7[ 37 0
2 7 2 2
=—sinz=0

16.

4 |7 3 4 4’
. T
=—sin—
2
=—(-1)=1
3 (2
T y= —Sln(g- 37[) (3x, 0)
=-sin27=0

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

|
[ TTT
o |
’"(|3I I0)
OO0 RST
7 o 3n X
3 3m
(ol
y= —singx
3

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

4
y = Asin Bx withA =-1 and Bz;.

The amplitudeis | A |=| -1|=1.
Theperiodiszzzzbr'izg)—”.
B 4 4 2
T 3x 1 3

The quarter-period is —— = = .
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—”—3ﬂ-
8 8
37. 3n 3«
XxX=— _——
8 8 4
37 3 _ 97
4 8 8
97 3m 3m
XxX=— _——
8 8 2

Evaluate the function at each value of x.

538 Copyright © 2014 Pearson Education, Inc.



Section 4.5 Graphs of Sine and Cosine Functions

X=7
.4 .
X |y=-sin—x coordinates T 3
X=m+—=—
2 2
0 y=—sin(ioj (0,0) LI
3 2 2
=-sin0=0 T 5x
x=2rw+ E = 7
3z . (4 37 3z
? y:—Slng? ?,—1 =5—ﬂ-+£=3ﬂ'
2 2
- —sin z_ -1 Evaluate the function at each value of x.
x |y=sin(x—7x) coordinates
3z = —sin 437 3 0 i
4 y 34 1 T |y=sin(zr—-x) (7, 0)
=sin0=0
=—sinz=0
9T | n(4.97 or o y=sin(3—”—n] (3—”1j
g |7 373 P 2 2
. T
:—Sin?’—”——(—l):l =sin—=1
2
21 =sin2r—-7x 27, 0
w1 w y__<_0> (27, 0)
5 Y 35 > =sinz=
= —sin27=0 S5z : (575 ) (575 ]
— |y=sin|—-7 —, -1
Connect the five key points with a smooth curve and 2 2 2
graph one complete cycle of the given function. . 3r |
=sin—=-—
3w 97
y 4° 3’ 37 |y=sin(3r—7x) (37, 0)
|
| =sin27=0
1 3a
., 0) - 2 Connect the five points with a smooth curve and
- : DR graph one complete cycle of the given function.
3w 4|0 : 3m 1)
( 8 ) 5 y ( 2
y=—sin%x Ha ! 5271- (I))I
(@ O (3, 0)
17. The equation y =sin(x — ) is of the form AR R Hx
y=Asin(Bx—C) withA=1,B=1,and C=7. (5777,_1)

The amplitude is | A |=]| 1 |=1. The period is y = sin (x — )
2 2
_”:T”z 27 . The phase shift is %:%:ﬂ.The

B
2 18. The equation y =sin (x - f) is of the form
.. 2t . 2
quarter-period is e = PR The cycle begins at
. . T

x = . Add quarter-periods to generate x-values for y=Asin(Bx-C) withA=1,B=1,and C= bR

the key points. The amplitude is | A |=|1|=1. The period is
2r 2 .. C 7
;T 27 . The phase shift is —=i=£.The
B 1 B 1 2
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Chapter 4 Trigonometric Functions

2
quarter-period is Tﬂ = g . The cycle begins at

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

x-values for the key points.

.4
x=—
2
T
x=—+—=7
2 2
n 3
X=T+—=—
2 2
x=3—”+£:27z
2 2
x=27r+£—5—”
2
Evaluate the function at each value of x.
X y=Sin(x—£j coordinates
2
T T T
— =sin| ———|=sin0=0 —,0
2 ( 2) (2 j

2 2
=sinz=0

2 y:sin(27r—§) (27, -1)
=sin—=-1

5—” =sin 5—”—£ 5—” 0

2 7 2 2 2
=sin27x=0

Connect the five key points with a smooth curve and

graph one complete cycle of the given function.

(m, 1) (311' 0)
79
yplo\
o) \\ /
4 ‘ Bl o)
GRSl
i X
Qm, -1
111
oDy 111
— o _T
y—sm (x 2)

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

y=Asin(Bx—C) withA=1,B=2,and C=rx.The
amplitude is | A |=|1|=1. The period is
27 _ 2% _ & The phase shift is < = . The
B 2 B 2
.. . r
quarter-period is R The cycle begins at x = 2 Add

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

T
x=—
2
T & 3w
X=—+—="—
2 4 4
RV
=—+4—=
4 4
T Sz
X=rT+—=—
4 4
S & 3rx
X=—+—=—"
4 4 2
Evaluate the function at each value of x.
x |y=sin(2x-7x) coordinates
T . T T
— =sin|2-——7 =, 0
2 ( 2 j (2 j
=sin(z — )
=sin0=0

3 . 3 3
— |y=sin|2-—-7x =1
4 4 4
. (37
=S| —-—7
2

=sin£=1
2

7 |\y=sin(2-7—-7x) (7, 0)
=sin(27 — )
=sinzr=0

hYy/4 . R4 Sr
— |y=sin|2-—-7x = -1
4 4 4
. (57
=sin| —-7x
2

= sin—”= -1
2

RY/4 3z RY/4
- |y=sin|2-—-7x —. 0
2 |7 Sm( 2 ) (2 )

=sin(3zx—x)

=sin2zx=0

540 Copyright © 2014 Pearson Education, Inc.



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

Iy
=

] 4’
sin Qx — @)

I [t

y
20. The equation y = sin (Zx - Ej is of the form

y = Asin(Bx-C) withA =1, B=2, and c:%.

The amplitudeis | A |=|1|=1.
The period is 2z = 2z =r
B 2
.. C =
The phase shift is — =2 = z.
B 2 2

The quarter-period is % .

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

generate x-values for the key points.

.4
X =—
4
T T T
xX=—+—=—
4 4 2
T & 3w
X=—+—=—
2 4 4
RV 4
X=—+—=7
4 4
hY/4
X=rT+—=—
4 4

Evaluate the function at each value of x.

Section 4.5 Graphs of Sine and Cosine Functions

X |y=sin (2 x— E) coordinates
2

(SIS
=
I
@,
=
N\
[\o]
|
[
SN
N—

3 kYA 1 3
— =sin| 2-——— —,0
4 7 ( 4 2) (4 j
. (37 &«
=sin| ———
53
=sinzr=0
4 y=sin(2-ﬂ'—£j (7, =1
2
=Sin(27[—£)
2
=sin3—”=—1

= sin 2-5—”—£
4 |7 4 2

. (575 ﬂ')
=sin| —-=
2 2

=sin2zx=0

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

59 frd

AN

sl L5

v X
\

-5 (7, =1)
Tt

-
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Chapter 4 Trigonometric Functions

21. The equation y = 3sin(2x — x) is of the form
y=Asin(Bx—C) withA=3,B=2,and C=rx.The
amplitude is | A |=| 3 |=3. The period is
27 _ 2% _ & 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
x=—
2
T & 3w
X=—+—="—
2 4 4
3 &
=—+4—=
4 4
/ANY 4
X=n+—=—
4 4
S & 3z
X=—+—=—"
4 4 2
Evaluate the function at each value of x.
x |y=3sin(2x—-rx) coordinates
V.4 T T
— =3sin|2-=-7x —,0
2 ‘( 2 j (2 J
=3sin(r — 1)
=3sin0=3-0=0

3 3 3
— =3sin|2-—-71x —,3
4 ‘( 4 j (4 j

= 3sin(3—7[—7r)
2

=3sinZ=3.1=3
2
T |y=3sin(2-7x—x) (7, 0)
=3sin(27r - 7x)
=3sinr=3-0=0

Y4 Y4 S5
— |y=3sin|2-—-7 —,-3
4 ‘( 4 j (4 j

= 3sin(5—7[—7r)
2

= 3sin3—”
2

=3(-)=-3

3 . 3 3
> y—3s1n(2-7—7rj (7, 0)

=3sin(37 —7x)
=3sin27=3-0=0

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

3w
F9)
y (77’ )

/
| \ / (

T h 3Im
<550> I\/J \ 2 ’0>
mp i X

(5w
=.,-3
; 7.-3)

y =3sin v — 7)

22. 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.

The period is 2z = 2z
B 2

(SR

The phase shift is

WO
N!a

N | =
&1y

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
xX=—+—=—
4 4 2
T T 3
xX=—+—=—
2 4 4
3 &
X=—+—=
4 4
VY 4
X=r+—=—
4

Evaluate the function at each value of x.
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coordinates

T
X =3sin| 2x ——
g ( 2)

T
=3sin| 2-———
’ ‘( 1 )

2
. (T
=sin| ———
(2 2)

=3s5in0=3-0=0

T T
=3sin|2-———
g ‘( 2 2)

:3sin(7r—£)
2

=3sinZ=3.1=3
2

3
= 3sin(2-:%”—£)

L]

SYE

2

= 3sin m_z
2 2

=3sinr=3-0=0

” y=3sin(2-7r—§) (z, =3)

- 3sin(27r—£j
2

= 3sin37” =3-(-1)=-3

2

= 3sin(5—”—£)
2 2

=3sin27=3-0=0

Sr
— |y= 3sin(2-%[—£)

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

W33 (2

|
/

AT

N Y
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23.

Section 4.5 Graphs of Sine and Cosine Functions

I . ) 1. V4
y=—sin| x+—|=—sin| x—| ——
2 2 2 2
. I . VAR
The equation y:Esm xX— ) is of the form

1
y=Asin(Bx—C) with A=—,B=1,and C=-§-

The amplitude is | A |=‘ % ‘= % . The period is

_z
2—”=2—”=27r.Thephaseshiftis £=—2=—
B 1 B 1

SYE

2
The quarter-period is Tﬂ = g . The cycle begins at

V4 .
xX= 5 Add quarter-periods to generate x-values

for the key points.
V4
xX=—-—

2
x=-Z+Z_0
2 2
x—0+£—£

2 2
V4
xX=—+—=7
2 2
T 3z
X=m+—=—
2

Evaluate the function at each value of x.

1
X |y=—sin x+£
2 2

coordinates

-z —sin| -Z+Z Zo
2 7 22 2’
. 1
=—sin0=—-0=0
2
0 y:lsm 0+£ 0,l
2 2 2
1. 7 1 1
=—sin—=—-1=—
2 2 2 2
z = —sin z+z Z0
2 TR T 2’
. 1
=—sinz=—-0=0
2
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24,

544

7 y=lsin 7r+z 7, !
2 2 2
1. 3z
=—sin—
2 2
1 1
=—(-D)=——
2( )
3—” = —sin 3 +Z 3—” 0
2 7T T 2’
:lsin27r
2
=l.0=0
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.
y= Esm(x +7)= Esm(x —(—x))
The equation y = %sin(x —(=m)) is of the form
y = Asin(Bx — C) with A=%,B: l,and C=-rx.
The amplitude is | A |:‘ % ‘: % . The period is
2r _2x

= — =27 . The phase shift is £=i=—7r.
B 1 B 1

2
The quarter-period is Tﬂ -z . The cycle begins at

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

the key points.
X=-7
V4 /4
X=-T+—=-=
2 2
x=—Z4+Z -0
2 2
x=0+2==2
2 2
T T
x=—+—=7
2 2

Evaluate the function at each value of x.

x y:%sin(_x-}-ﬂ') coordinates
1.
- y2551n(—7r+7r) (-7, 0)
. 1
=—sin0=—=-0=0
2
-z —sin| ——+7 rl
2 7 272
1. 7 1 1
=—sin—=—-1=—
2 2 2 2
0,0
0 |y=—=sin(0+7) ©.0)
. 1
=—sint=—-0=0
2
z =—sin| Z+x z_1
2 Y 2 2’ 2
3 1
:—. — —1
2s1n . -1

1
T o |y= ESin(;H 7T)

= lsin27r= 1
2 2

0=0

(7, 0)

4
2°2)

D
.

]
Z2i M|

T
|
(=, 0) (77, '05

(73]
E]

D= 1R

Copyright © 2014 Pearson Education, Inc.

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



25. y=-2sin| 2x+2 |=—2sin| 2x—[-Z
2 2

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

| A|=|-2|=2. The period is 2ér:z?”:ﬂ'.The

|
© |N\>u

= —%. The quarter-

N | =

phase shift is < = _Z.
B 2

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

quarter-periods to generate x-values for the key

points.
V4
X=—-—

4
x=-Z4+Z 0
4 4
x=0+Z2=2

4 4
T T 7
x=—+—=—
4 4 2
T 3r
X=—+—=—
2 4 4

Evaluate the function at each value of x.

X
y= —ZSin(Zx +§j

coordinates

y= —2sin(2-0+§) 0,-2)

- —2sin(0+£)
2

.
=-2sin—

=2.1=-2

Section 4.5 Graphs of Sine and Cosine Functions

T V/ A
- =-2sin| 2-—+—
4 7 ( 4 2)

= —2sin(£+£j
2 2

=-2sinx
=-2-0=0

. T T V4
=-2sin| 2-—+— =2
Y ( 2 2) (2j
=—2Sin(7l’+£)
2

=-2 sin3—”

SRS

==2(-1)=2
3 . 3 & kY4
— =-2 2-—+— it
4 y s1n( 2 2) (4,0)

= —2sin(3—”+£j
2 2

=-2sin2x
=-2-0=0
Connect the five points with a smooth curve and
graph one complete cycle of the given function.

y(%ﬂ) 7.2

2 b
5 | A
on) 3
(5o

o

—_~
>
>
|
N
~
|
—
~
NEY

2. y= —3sin(2x+§j = 3sin (Zx - (—%D

The equation y = -3 sin(Zx - (—%D is of the form

y=Asin(Bx—C) withA=-3,B=2,and C = _g

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

2m_27_ 7. The phase shift is
B 2

T
C__2
2

B . The quarter-period is z .
B 2 4

!
2

The cycle begins at x = —% . Add quarter-periods to
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546

generate x-values for the key points.

T
xX=—-—

4
x=-Z4+Z -0
4 4
x=0+Z2=2

4 4
T T T
X=—+—==
4 4 2
T T 3
X=—+—=—
2 4

Evaluate the function at each value of x.

X |y=-3sin (2)( + gj coordinates

= 3sin0=-3-0=0

0 y=—3sin(2-0+§) (0,-3)

= _3sin (o + f)
2

= 3sinZ=-3-1=-3
2

T V4 V4 T
= ly=-3sin[2. 542 Z.0
4 7 Sm( 4 2) (4 )
=—3sin(£+£)
2 2
=-3sinr=-3-0=0
T T T T
= ly=-3sin[2. 242 =3
2 Sm( 2 2) (2 j

= —3sin(ﬂ'+£)
2

= —SSin%[: -3-(-1)=3

3z
= —3sin(2-3—”+£)
42

. (3r &
=-3sin| —+—
2 2

=-3sin27=-3-0=0

217.

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

T

= 3
©,-3) &)

N

y = —3sin (Zx +§)

y =3sin(zrx +2)

The equation y = 3sin(zx — (=2)) is of the form
y=Asin(Bx—C) withA=3, B=rx,and C=-2.
The amplitude is | A |=| 3 |=3. The period is
2r _ 2« c 2 2

=— =2 The phase shiftis —=—=—-—.
B T B T

2 1
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
X=-—— _———
T 2 2r
-4 1 nx-=-2
X = 4+ —=
2 2 T
-2 1 3rn-4
X = 4+ —=
T 2 2r
_3r-4 1_27z—2
2r 2 T

Evaluate the function at each value of x.

coordinates

EB

x |y=3sin(rx+2)

2 2
—— |y=3sin n(——j+2

u V.4
=3sin(-2+2)
=3sin0=3-0=0
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Section 4.5 Graphs of Sine and Cosine Functions

o

T—4 _— T4 28. y=3sin2zx+4)=3sin(2zrx - (-4))
w |77 35111(”(7) + 2] ( o 3) The equation y = 3sin(2zx —(—4)) is of the form
A y=Asin(Bx—C) withA=3, B=2x,and
= 3sin(”; +2) C =-4. The amplitude is | A |=| 3 |=3. The period
(r is2—”=2—”=1.Thephaseshiftis£=_—4=—£.
= 3sin E—2+2 B 2r B 2rx V.4
P The quarter-period is 1 . The cycle begins at
= 3sin— 4
=3.1=3 xX= —E. Add quarter-periods to generate x-values
V4
for the key points.
T2 -2 T—2 __2
L A =2 =2 P
z |7 3sm(ﬂ( p j+2) ( pn j V4
242 o 2,1 78
- S?n(” *+2) T 4 4r
=3sinz=3-0=0 -8 1 7-4
X=——+—=—7—
4z 4 2
3r—4 3r—4 | (57 -4 1 37-8
= 1 _—, _3 = +—=
2z |” 381[1(7[( 2 j+2 4 * 2 4 4
3z-8 1 7w-2
—4 = —_=
= 351n(37[2 +2) * 4 + 4 T
Evaluate the function at each value of x.
. (37
= 3sin 5 2+2 x |y=3sin2rx+4) coordinates
. 3 2 2
= 351“7 -— |y= 3sin(27z’(—£j+4} (——, Oj
T V4 T
=3CDh=-3 = 3sin(-4 +4)
=3sin0=3-0=0
27-2 - |(27-2
y = 3sin| 7| 2222 +2( ,Oj 78 . -8 -8
T T T —— |y=3sin| 27 +4 —,3
) 4z 4 4r
=3sin(2r-2+2) g
= 3sin27=3-0=0 =3sin(”2 +4J
Connect the five points with a smooth curve and = 3sin (f_ 4+ 4)
graph one complete cycle of the given function.
2 —3sinZ=3.1=3
( 2.1 ) <_—+1,0> 2
__+_’3 T
T—4 -4 -4
i 2 —— |y =3si - —.0
(_%’(9\ i (—;+2,0> Fyabl 3sm(27r( o )+4j ( Y j
SRR R W = 3sin(z—4+4)
uss (_24.%,_3) =3sinz=3-0=0
ko

y = 3sin (wx + 2)
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3-8 . 3-8 3-8 \ Evaluate the function at each value of x.
ar V7 3sin| 27 4 +4 ar x |y=-2sin(2zx +4rx) coordinates
=3sin ( 378 + 4} -2 |y =-2sin(27(-2) +4r) (-2,0)
2 = —2sin(-47+47)
=3sin(3—”—4+4) =-2sin0
2 =-2.0=0
= 3sin37”=3(—1)=—3 7 ) 7 7 )
1 y=-2sin 2%(—Z)+4ﬂ' (—Z - )
. 1
-2 y=3sin(27r(—”_2)+4J (7[—2 Oj ——281n(—7+4ﬂ')
d " T .
=3sin2r—-4+4) =—251nE:—2-1:—2
=3sin27=3-0=0
Connect the five key points with a smooth curve and 3 3 3
graph one complete cycle of the given function. o= -2 sin(Zir(——) + 47[) (——, O]
2,1 1 .
(‘;"'Z’?’) v (—%+7,0> = -2sin(-37 +47)
5 2 =-2sinr=-2-0=0
(_%’0> . H —;+1,0>
_-r--'¥lf X 5 sinl 2 5+4 (52)
—— |y=-2sin| 27| —— il |~
(-2 43, —3) 4|7 4 4
S T 4
y = 3sin Qax + 4) =_28m(_5_”+4,,)
2
29. y=-2sinQRrx+4r)=-2sin(2rx — (-47x)) I
The equation y = —2sin(27x — (=47)) is of the form =-2 st
y=Asin(Bx-C) withA=-2, B=27x, and =-2(-1)=2
C =—47. The amplitude is | A |=| =2 |=2. The
period is 2 = 2 = 1. The phase shift is -1 |y=-2sin2z(=1) +47) (-1,0)
B 2r = 2sin(-27 +47)
C —Arx o1 .
— =——=-2.The quarter-period is — . The cycle =-2sin27
B 2r 4 _ _
begins at x =—2. Add quarter-periods to generate x- =-2-0=0
values for the key points. Connect the five points with a smooth curve and
x=-2 graph one complete cycle of the given function.
1 7 5
X="2+—=—— -2.2
; e 52
-, 0
3 2 y
Y=tz .
2 -
5 (—2, 0) \ {_13 0)
X=—14+—=—— g
4 x
7 1
R N 5
4 4
y = —=2sin 2ax + 4m7)

548 Copyright © 2014 Pearson Education, Inc.



30.

y ==3sin(2zx + 4x) = -3sin(27wx — (—47x))
The equation y = —3sin(2zx — (—4x)) is of the form
y = Asin(Bx—C) withA=-3, B=2x,and
C =—47z.The amplitude is | A |=| -3 |=3. The
period is 2z = 2z = 1. The phase shift is

B 2z

—4 1
< L —2 . The quarter-period is — . The cycle
B 2z 4
begins at x =—2. Add quarter-periods to generate x-

values for the key points.

x=-2
x=-2+ 1 = 7
4 4
7 1 3
X=——+—=—-=—
4 4 2
3 1 5
x=—S+—=-=
2 4 4
x= 3 + 1 =-1
4 4
Evaluate the function at each value of x.
x |y=-3sin2rx+4r) coordinates
-2 |y=-3sin2x(-2)+4r) (-2,0)

= -3sin(—4x+4r)
=-3sin0=-3-0=0

7 7 7
—— |y =-3si —-= -—,-3
4 Y 3sm(27r( 4j+47rj ( ) j
= —3sin(—7—”+47rj
2

“3sinZ=-3.1=-3
2

3 heowfod 2] (39

= -3sin(-37 +4r)
—3sinzt=-3-0=0

5 ) 5 5
4 |V —3s1n(27r(—zj+47rj (—Z,3j

—3sin (—5—” + 47rj
2

<
|

—SSin%[ =-3(-1)=3

—38in(27(~1) + 47)
= —3sin(-27+47)
=-3sin27=-3-0=0

-1 |y (-1,0)

31.

Section 4.5 Graphs of Sine and Cosine Functions

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

o
S

y = =3sin Qzwx + 47)

The equation y =2cosx is of the form y = Acosx
with A = 2. Thus, the amplitude is | A |=|2|=2.
V4

The period is 27 . The quarter-period is %T” or 2

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

V.4
X=—+—=7
2 2
T 3z
X=T+—="
2
—3_”+£:2
2
Evaluate the function at each value of x.
X |y=2cosx coordinates
0 |y=2cos0 ©,2)
=2-1=2
T V3 T
— =2cos— =0
2 2 (2 j
=2:-0=0
T |y=2cosw (7, =2)
=2-(-1)=-2
3 3T 3
— =2cos— —
2 7 2 (2’0)
=2-0=0
2w |y=2cos2rx 2rm, 2)
=2-1=2
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32.

550

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)
y'=cosx-

[Bil

\ 7 vd / X

(]

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

2
The period is 27 . The quarter-period is Tﬂ or g .

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==+==1x
2 2
T 3r
X=m+—="—"
2 2
3
x=24%_9
2 2
Evaluate the function at each value of x.
x |y=3cosx coordinates
0 |y=3cos0=3-1=3 ©, 3)

V3 3 b
- =3cos—=3-0=0 =, 0
2 7 2 (2 )

T |y=3cosr=3-(-1)=-3 (7, =3)

— y:3005377[=3-020

27 |y=3cos2x=3-1=3 2r, 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

Wy=3cosx @m,3)

. |
<?’ 0) T ? Sy <32_ﬂ , 0)

~
51y = cosx—\(ﬂ_’ -3)

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-

2
period is i or z. The
4 2

cycle begins at x=0. Add

quarter-periods to generate x-values for the key

points.
x=0
x=0+2=%
2 2
V4
X=—+—=1x
2 2
T 3z
X=T+—="
2 2
—3—7[+£:27r
2
Evaluate the function at each value of x.
x |y=-2cosx coordinates
0 |y=-2cos0 ©0,-2)
=-2:1=-2
V.4 V4 V4
- =-2cos— =0
2 2 (2 j
=-2-0=0
T |y=-2cosxw (7, 2)
=-2-(-)=2
3z R4 3z
— =-2cos— =
2 |7 2 (2’0)
=-2-0=0
2 |y=-2cos2x 2r, -2)
=-2:1=-2

Connect the five points with a smooth curve and

graph one complete cycl
the graph of y=cosx.

y

Sy =cosx]

e of the given function with

(m,2)

o 3
S el el

0,-2)
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34.

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

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+Z2=2
2 2

V4
xX==—+—=7x

2 2
T 3
X=7+—=—
2
=3—”+z=2ﬂ'

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 —

2 | 2 (2 ’ 0)

T |y=-3coszk=-3-(-1)=3 (7, 3)

3 y:—300s37”=—3-0=0 (3—”,0j

27 |y=-3cos2xr=-3-1=-3 Q2r, -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
51y = —3cos x
(77’ 3) I e 3_77 0)
7 o)== 2’
3o e
0, =3) ]y = cosx (2m, =3)
PITTTTTTT

Section 4.5 Graphs of Sine and Cosine Functions

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

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

| A|=|1]|=1. The period is 2éz-:z?”:ﬂ'.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 4
T T T
Xx=—+—==
4 4 2
T 7 37
x=—+—="—
2 4 4
3 &«
X=—+—=
4 4
Evaluate the function at each value of x.
X |y=cos2x coordinates
0 |y=cos(2:-0) O, 1
=cos0=1
T T T
— =cos|2-— —,0
4 ( 4) (4 j
:cos£=0
2
T T T
- =cos| 2-— —, -1
2 | (J (2 )
=cosmw=-1
3 3 kY4
— =cos|2-— —,0
4 ( 4) (4 )
:cos3—”=O
2
T |y=cos(2-7) (7, 1)
=cos2zx=1

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

y
[
T

0,1) (7, D] (377 0>
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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. The period is 20 _2T_ T e
B 4 2
uarter-period is i _ﬁ.l - The cycle begins at
auarierp 424 g eoEEE
x = 0. Add quarter-periods to generate x-values for
the key points.
x=0
x=0+Z2=2
8 8

T T T
xX==—+—==

8 8 4

T 7 3x
x=—+—==

4 8 8

3rm 7 &
x="—+===

8§ 8 2
Evaluate the function at each value of x.

x |y=cosdx coordinates

0 |y=cos(4:-0)=cosO=1 o, 1

T /4 V4 V4
' = 4.-—|=cos—=0 —,0
g |V cos( 8) cos2 (8 )
V4

1 y:cos(4-§j:cosn:—l (%,—1]
3z 3z 3z
— |y= 4.2= =0
O COS( 8) (8 j

= cos3—”=0
2

T V4 T
— =cos|4-— |=cos2mr=1 —, 1
R ( 2) (2 j

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

0,1 1 T
(e

A

X

o T 1
y = cos dx 1’

NEZA

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

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

|A|:|4|:4.Theperi0disz:zzl.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+l:l
4 4
1 1 1
X=—+—=—
4 4 2
1 1 3
xX=—+—==
2 4 4
x=i+l=1
4 4
Evaluate the function at each value of x.
x |y=4cos2zx coordinates
0 |y=4cos2x-0) 0, 4)
=4cos0
=4.1=4
1 1 1
— =4cos| 27— -, 0
a ( 4) (4 )
= dcos =
=4.0=0
1 1 1
= =4cos| 27— —,—4
2 ( 2) (2 )
=4cosmw
=4-(-1)=—4
3 3 3
= =4cos| 27w = -, 0
a ( 4) (4 )
=4cos3—”
2
=4.0=0
1 |y=4cos(2z-1) (1,4)
=4cos2xw
=4.1=4

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

ry 04
2 (1,4)
1 V-l 3
RO REEssEd G5 ST )
X
\Wi
= (1
Y (L

y =4 cos 2mx
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38. The equation y =5cos27zx is of the form

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

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

2 2 1

T 1. The quarter-period is — . The cycle
B 2r 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=é+l=l
4 4
Evaluate the function at each value of x.
x |y=5cos2zmx coordinates
0 |y=5cos(2z-0) ©,5)
=5c0s0=5-1=5
1 1 1
— =5cos| 27— —,0
a4 | ( 4j (4 j
=5c0s2=5-0=0
2
1 1 1
- =5cos| 27— —, =5
2 | ( 2) (2 )
=5coszwt=5-(-1)=-5
3 3z 3
— =5cos| 2m-— —,0
T ( 4) (4 j

=500537”=5-0=0

1 |y=5cos(27-1) (1,5)
=5cos2zx=51=5

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

[T 2403 -1:5)
1 \r 1 3
(G0 (3
1
i

y = 5cos 2mx

39.

Section 4.5 Graphs of Sine and Cosine Functions

1
The equation y = —4 cosEx is of the form

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

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

2 _2n

=——=27-2=4x. The quarter-period is

B 2
4 .
2 = . 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+xr=2rx
x=2r+r=3rx
x=3r+rw=4rx

Evaluate the function at each value of x.

1 .
X |y=-4cos—x coordinates

0 = —4005(%-0) (0, -4)

=—4cos0
=—4.1=-4

T ly= —4cos(%- ﬂ'j (7, 0)
= —4cosZ
2

=-4.0=0

2r |y = —4cos(%- 27[)

=—-4cosw
=—4.-(-1)=4

2r, 4)

3o |y= —4cos(%-37rj (37, 0)
=—4 cos3—”
2

=—4-0=0

4z |y = —4cos(%-47rj

=—4cos2rx
=—4.1=-4

(4, —4)
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Chapter 4 Trigonometric Functions

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

y 2m, 4)
5 / 3w, 0)
(m,0)
(2 \ A
©,—4) T N\ *
© R (4w, —4)

M

y = —4 cos % x

1
40. 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?” = 2T” =273 =6x . The quarter-period is

3

% = 37” . The cycle begins at x = 0. Add quarter-

periods to generate x-values for the key points.
x=0
x=0+ 3w _3m
2 2
3z 3w
xX=—+—=37
2 2
3t 9w
x=3r+—=—
2 2

9r 3w
=—+—=6x
2 2

Evaluate the function at each value of x.

1 .
X |y=-3cos—x coordinates

0 |y= —3005(%'0) 0,-3)

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

3 y= -3cos (% . Sﬂ-j (37[, 3)

=-3cosrt=-3-(-1)=3

41.

o 1 97 o
— |y=-3cos| =-— —,0
2 |7 (3 2) (2 j

:—300537”2—3-020

or |y= —3cos(%-6ﬂ') (67, -3)

=-3cos2x=-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

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

1
y = Acos By with A=~ and Bz%.ThuS, the

amplitude is | A |=‘ —% ‘= % . The period is
2z = 2z = 27[-i = 6. The quarter-period is L] = 3 .
B % /4 4 2

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

x=0
x=0+i=i
2 2
x=§+E=3
2 2
x=3+§=2
2 2
x—2+§=6
2 2

Evaluate the function at each value of x.
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Section 4.5 Graphs of Sine and Cosine Functions

x ly= —lcosg X coordinates 42. The equation y = —%cos%x is of the form
. 1 V4
1 p 1 y=AcosBx with A=—— and B =—. Thus, the
0 |y=-—cos|=-0 0,—— 2 4
2 2 1 1
) amplitude is | A |:‘ -— ‘: — . The period is
=m0 2 .
| 1 = 7” =2x-— =8 . The quarter-period is % =2.
2 2 The cycle begins at x = 0. Add quarter-periods to
generate x-values for the key points.
3 /4 3
E yZ—ECOSEE E,O x=0
] x=0+2=2
=——cosZ x=2+2=4
2 2
1 x=4+2=6
2—5'020 x=6+2=38
Evaluate the function at each value of x.
1
3 |y=——cos (_.3j (3, E) x ly= —lcos—x coordinates
=——COST
2 4 2
= _l (- = l
2 2 =—lcos0:—l-1:—l
2 2
Ly |
2 32 2’ 2 y:__cos(ﬁ. j 2,0)
= ——cos3—” )
2 2 ——lcos—=—l 0=0
1 2 2
= _5.0: 0
4 y=—lcos—4 4,l
1 1 2 2
6 |y=-—cos| =6 6, ——
2 2 1 1
=——cost=——-(-1)=—
1 2 2
= —5005275
1 V4
6 =—— Z.6 (6,0)
=gl
2 2
1 3z 1
) . . =-—cos|— |=—-=-0=0
Connect the five points with a smooth curve and 2 2
graph one complete cycle of the given function.
8 y:—lcos T3 8,—l
y A\ 2 4 2
<i,0>\ A2 =-—cos2wr=——-1=-—
2 Fasw 2 2 2
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43.

556

Connect the five key points with a smooth curve and

graph one complete cycle of the given function.

[ESH
n f
@,0) o
1 - X
b-3) b3
y= —%cos—x

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

Cz%.Thus,theamplitudeis | A|=|1]|=1.The

period is 2?” = 2T” = 27 . The phase shift is
z
< =27 . The quarter-period is 2z -z . The
B 1 2 4 2

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

generate x-values for the key points.

.4
x=—
2
T
x=—+—=1
2 2
w3
X=T+—=—
2 2
x= 3 +Z-og
2 2
x=2r+ z_ 5—”
2
Evaluate the function at each value of x.
X coordinates
T /4
- = 1
> (3]
7| (x0)
3z 3r !
2 2’
2z (27, 0)
INEN
2 2’

44.

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

y
5l 0 2T
3 Bl 1
(%,1)\\ N5 er\ 2
T 5w x

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

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

2 2
period is ?” = T” = 27. The phase shift is
T
) 2
< -2_ 7 . The quarter-period is e . The
B 1 2 4 2

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

generate x-values for the key points.

V3
X=-=
2
x=-Z+Z_0
2 2
x=0+Z=Z
2 2
V4
x=—+=—=7
2 2
3z
X=T+—="—
2 2

Evaluate the function at each value of x.

X coordinates

o

—
L
=

SN—

CRESEE
N\
DN
|
Q/
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45.

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

yi (0,0) (m,0)
3
w ==
(‘?’1> p <2 ’ )
P 4
I 37— x
5 (,.,
7 1
7.-1)
— T
y= cos(x+ 2)

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

y=Acos(Bx—C) withA =3, and B =2, and

C = . Thus, the amplitude is | A |=|3|=3. The
2 2

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

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

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

points.
.4
x=—
2
T & 3w
xX=—+—=—
2 4 4
3n &
X=—+—=
4 4
T Sr
X=rT+—=—
4 4
S m 3rx
X=—+—=—"
4 4 2
Evaluate the function at each value of x.
X coordinates
.4
359
2
3z 3
4 (T’ Oj
T (m, —3)
kY4
T
4 4
e (5
2

46.

Section 4.5 Graphs of Sine and Cosine Functions

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

3
. (2.3)
2’ y |
\\ 5_77
L g
7 X

=4

/

3
k]

n} .{7.7’. _3)

y=3cos 2x — )

The equation y =4cos(2x—7) 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 = 7. 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.

T
X=—_
2
T T 3r
X=—+—=—
2 4 4
3 7 _
4 4
T Sr
X=r+—=—
4 4
Sk 3w
X = _——=
4 4 2

Evaluate the function at each value of x.

x | coordinates
S
gl
T (m,—4)
gl
gl
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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
. 1 7).

The equation y = ECOS 3x— Y 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—;[ = 2?” . The phase shift is

= —%- =z . The quarter-period is

W | —

L
3 4
quarter-periods to generate x-values for the key
points.

=z . The cycle begins at x = —%. Add

V4
X=-—

6
x=-Z+Z_0
6 6
x=0+Z2=2

6 6

T T T
x=—+===
6 6 3
T T T
x=—+===
3 6 2

Evaluate the function at each value of x.

x | coordinates

SN
N\
K
|
| =
N—

w N
N\
@ N
(e}
N—

(” 1 )
Z1 22
2
Connect the five points with a smooth curve and

graph one complete cycle of the given function

y

w S

_m 1 Gﬂ%:
6° 2)t { @ g
0, 0)=2 202

N A %E X
(z _l> il
6’ 2 1 -

y= Ecos(?;x+ 2)

1 1
y= Ecos(2x +7)= Ecos(2x —(-m))
The equation y = %cos(Zx —(—m)) is of the form

y = Acos(Bx—C) with Az%,andB:Z, and
. . 1 1
C =—x . Thus, the amplitude is | A |= AREE

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

T T
— = — = —— The quarter-period is — . The cycle
B 2 o lcduanierpeniodisy Y

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

x-values for the key points.
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49.

V3
X=-=
2
T T T
x=——t—=—=
2 4 4
x=-Z4+Z -0
4 4
x=0+Z2=2
4
T T T
XxX=— —_—=
4 4 2

Evaluate the function at each value of x.

x | coordinates

&N
VR
1N
(e}
Ne—

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

e
SRRy

A

—

\ /

P =3 x

gy

—_—

y= %cos(2x+17)

The equation y = -3 cos(2x - gj 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 2?”ZZTEZE.The

phase shift is

WO
RN
(SIE
L

L
2

Section 4.5 Graphs of Sine and Cosine Functions

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

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

T
X =—
4
T T T
xX=—+—=—
4 4 2
T & 3w
xX=—+—=—
2 4 4
3 &
=—+4—=
4 4
VY 4
X=rT+—=—
4

Evaluate the function at each value of x.

X coordinates

T V4
4 (Z’_SJ

3z 3z

4 (T’ 3)
T (x0)
kY4 5z

4 (T’ - 3)

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

N

£,0> F /
<2 ~ \' (77, 0)
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The equation y = —4cos (2x - %j is of the form
y = Acos(Bx—C) withA=-4,and B=2, and

C=Z . Thus, the amplitude is | A |=| —4 | = 4. The

2
period is Z_Z 7 . The phase shift is
B 2
T
) 1
< -2 __7 . 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
X =—
4
T T T
xX=—+—=—
4 4 2
T & 3rm
X=—+—="—
2 4 4
3n &
X=—+—=7
4 4
S5
X=rT+—=—
4 4

Evaluate the function at each value of x.

coordinates

T T
4 (Z’ _4j
T T
2 (3’ 0)

=

R4 3z

4 (T’ 4)
V4 (7, 0)
RY/4 kY4

4 (T’ B 4)

Connect the five key points with a smooth curve

and graph one complete cycle of the given function.

4
v, \a

RIS 7

51.

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

B 2r

- 1
< = 8 = —4 . The quarter-period is — . The cycle
B 2r 4
begins at x = —4. Add quarter-periods to generate x-

values for the key points.

x=-4

x=—4+l=—£
4 4
15 1 7

X=——+—=——
4 4 2
7 1 13

X=—4—=—
2 4 4
1

x=——3+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) ’

[(TTTTTTT 13
___’ __’0
e I
45
1 DT = X

(5 i

y =2 cos 2ax + 87)

J
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52,

y=3cos(2zx+4rx)=3cos(2rx—(-4r))
The equation y = 3cos(2zx —(—4x)) is of the form
y=Acos(Bx—C) withA=3,and B=2x,and
C =47 . Thus, the amplitude is | A |=| 3 |=3. The
period is 2z = 2z =1. The phase shift is

B 2r

—4 1
< L —2 . The quarter-period is — . The cycle
B 2r 4
begins at x = —2. Add quarter-periods to generate x-

values for the key points.

x=-2
x=—2+l=—l
4 4
7 1 3
X=———t—=—-=
4 4 2
3.1 5
Xx=—=4+—=-=
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.

-13)

(_I2IaI3I) \ M 5
1 ()
ERfsiss

SR

y =3 cos 2mx + 4m)

53.

Section 4.5 Graphs of Sine and Cosine Functions

The graph of y =sinx+2 is the graph of y =sinx
shifted up 2 units upward. The period for both

functions is 27z . The quarter-period is 27” 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

X=—+—=7
2 2
r 3
X=mT+—=—
2 2
=3—”+£=2ﬂ'
2 2
Evaluate the function at each value of x.
X |y=sinx+2 coordinates
0 |y=sin0+2 ©,2)
=0+2=2
V4 . V4
— =sin—+2 =
2 7 (2’3)
=1+2=3
T |y=sinz+2 (ﬂ-, 2)
=0+2=2
3z y=sin37”+2 (37; 1)
2 o= 2
27 |y=sin2z+2 (27, 2)
=0+2=2

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

e
S B
0.2 m 2
i3 7 27 x

[~

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

shifted 2 units downward. The period for both
V4

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

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

x=0
x=0+£=£
2 2
V.4
xX=—+—=7
2 2
T 3
X=r+—="=
2 2
x=3—”+£=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)

V3 . b4
- =sin—-2=1-2=-1 |
2 7T (4 j

T |y=sinz-2=0-2=-2 | (£,-2)

3 y=sin37”—2=—1—2=—3 (3_”,_3j

27 |y=sin27-2=0-2=-2 | (27, -2)

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

)
3= 3
y=sinx —2 (2 ’ )

The graph of y =cosx —3 is the graph of y =cosx

shifted 3 units downward. The period for both

L .. 2t T
functions is 27z . The quarter-period is e 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=—+—=r
2 2
r 3
X=r+—=——
2 2
=3—”+£=2ﬂ'
2 2

Evaluate the function at each value of x.

X |y=cosx—3 coordinates

0 |y=cos0-3 0, -2)
=1-3=-2

V4 V4 V4

— =cos—-3 =, -

2 7T (2’ 3)
=0-3=-3

T |y=cosm—3 (”5_4)
=-1-3=-4

3z y=cos37”—3 (37; 3)

2 | Z0-3=-3 2

27 |y=cos2mr—3 (2;;, _2)
=1-3=-2

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

2 _(3_77’ _3>

2
ﬁ(ﬂ,—z»)::é
0, -2)F 2 irin
/
FENT#F2 *
~Q2m, —2)
5 TS (o, —4)

Copyright © 2014 Pearson Education, Inc.



Section 4.5 Graphs of Sine and Cosine Functions

56. The graph of y =cosx+3 is the graph of y =cosx points.
shifted 3 units upward. The period for both functions x=0

. .. 2t 7 x=0+r7w=rx
is 27 . The quarter-period is — or — . The cycle

4 2 X=r+rx=2rx
begins at x = 0. Add quarter-periods to generate x-
values for the key points.
x=0 x=3n+r=4r

Evaluate the function at each value of x.

x=2r+rw=37w

T T
x=0+—=— 1
2 2 x |y= 2Sin5x +1 coordinates
X=—+—=7
2 2 1
i 3 0 y=2sin(5-0j+1 0, 1)
X = —_—= —
2 2 .
ir oz =2sin0+1
x=—t, =27 =2.0+1=0+1=1
Evaluate the function at each value of x. T |y=2sin (l ”) +1 (7, 3)
x |y=cosx+3 coordinates .
=2sin—+1
0 ly=cos0+3=1+3=4 0, 4) 2
=2-141=2+1=3
V4 V4 V4
= |y=cos=+3=0+3=3 =3 27 2z, 1
2 2 2 y=251n(%-27z)+1 (27.1)
T |y=cosm+3=-14+3=2 (7, 2) =2¢in7+1
=2-0+1=0+1=1
37” y=cos37”+3=0+3=3 (3_”3j
3z y=2sin(l-3fr)+1 Bz, =1
27 |y=cos2r+3=1+3=4 @, 4) 2
Py 3 |
By connecting the points with a smooth curve we - sm7+
obtain one period of the graph. =2.(=)+1
ks
y <f’3> (=2) =2+1=-1
/
TEL/ 4r y=2sin| Loan|el | (4m1)
) = —_ A
© D PO 2, 4) Y 2
= 2T x =2sin27+1
@,3); =2-0+1=0+1=1
y=cosx+ ; N By connecting the points with a smooth curve we
obtain one period of the graph.
57. The graph of y =2sindx+1 is the graph ’ BT D
M, )T 1
of y= 2sin%x shifted one unit upward. The y @m, 1)
0,1
amplitude for both functions is | 2 |=2 . The period ( 7_) p)m wwr/ jmp
\
for both functions is 277[ =27x-2=4r . The quarter- 5 3, -1)
2

A y=2 sin% x+1
period is e = 7. The cycle begins at x = 0. Add

quarter-periods to generate x-values for the key
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1
The graph of y = ZCosEx +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 2—1” =2x-2 =4r . The quarter-period is
2

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

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

x=0+7w=rx

xX=r+xr=2rx

x=2r+r=3rx

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

x |y= 2(;05% x+1 coordinates

0 y=2cos(%-0j+1 ©,3)

=2cos0+1
=2-1+1=2+1=3

a ychos(%-nj+l (z, 1)

= 2(:os£+l
2

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

2z ychos(%-Zir)+l (27, -1)

=2cosm+1
=2-(-D+1==2+1=-1

37 y= ZCOS(%' 37rj+1 Bz, 1)

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

ar |y = 2005(%- 47z)+1 (4, 3)

=2cos2mw+1
=2-1+1=2+1=3

59.

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

0,3, @m3

\ /
(7, 1) 3, 1)

aF 4 x
Qm, —1)

b
] L1111

L~
)
I~

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
V4

1
1 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
Xx=—+—=—
4 4 2
1 1 3
x=—+—==
2 4 4
3.1

Evaluate the function at each value of x.

x |y=-3cos2mx+2 coordinates

0 |y=-3cos(2z-0)+2
=-3cos0+2
=-3-1+2
=-3+2=-1

0,-1)

y= —3cos(27r-%)+2

EN

= —3cos£+ 2
2

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

y= —3cos(27z-%}+2

N | —

=-3cosm+2
=-3-(-D)+2
=3+2=5
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60.

~lw

y= —3cos(27z-%)+2

= —3cos3—”+ 2
2

-3-0+2
0+2=2
=-3cos2z-1)+2
—3cos2zw+2
=-3-1+2
=-3+2=-1

1, -1

—_
~<
|

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

e

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

period for both functions is 2z =1. The quarter-
V4

1
period is 1 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 2

1 1 3

Xx=—t—==

2 4 4
3.1

Evaluate the function at each value of x.

61.

Section 4.5 Graphs of Sine and Cosine Functions

x |y=-3sin2zx+2

coordinates

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

0,2

&=

y= —3sin(27r-ij+2

= 3sinZ+2
2

=-3-1+42=-3+2=-1

y= —3sin(27r-%)+2

N | —

=-3sinz+2
=-3.04+2=0+2=2

Nlw

y= —351n(27p%]+2

= —3sin3—”+2

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

1 |y=-3sin2z-1)+2
=-3sin27+2
=-3-0+2=0+2=2

1,2

By connecting the points with a smooth curve we

obtain one period of the graph.

7 5.9

y ’
TR 4
S AT
N

0.2 ¢ ﬁb
H x

1 _

5 (7 !

y = =3sin2zwx + 2

__or _m 1
period 4z 2
y = Acos Bx
1
=3cos—x
Y 2
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The period is 47 and thus
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62. Using y = Asin Bx the amplitude is 3 and A=3, 67. y
Lo [Tk (7, 00
The period is 47 and thus o 1T 5"
[ (277, 2)
2r 2r 1 ,2) ~ f _
B = - = — 74
period 4z 2 & T x
y = Asin Bx C
and
y= Sanx y=|2c0s§|
63. Using y = Asin Bx the amplitude is 2 and A=-2, 68. 37
The period is 7z and thus y (T’ ) .
2 _2m T (e
=== N | A
period 7 0,3 N}/
y = Asin Bx ;)
y=-2sin2x
64. Using y = Acos Bx the amplitude is 2 and A= -2, y=[3cos X
The period is 47 and thus
2 2r 69. y
B= - =—=2 T TTTT
period 7w 0,01 1,0)
y = Acos Bx x
\21/
y=-2co0s2x
i
65. Using y = Asin Bx the amplitude is2 and A=2, 4 2
The period is 4 and thus y = ~[3sinmx|
__2x _2z_=x
period 4 2 70. ‘y
y = Asin Bx T
el Z 0,0) 2,01
y =2sin Ex SERD I
2.5 (15 _2) 3
66. Using y = Acos Bx the amplitude is2 and A=2, |2 —
= - S ——
The period is 4 and thus Y 2
2r 2r x
=== 71. 3
period 4 2 <_77 2)
yvah=f+g \ 2~
y = Acos Bx T
2 ,‘%
V4 a
y=2cos (Ex) 0, 01 #\ s 27,0)
2B \N A T X
(z, —2) P 0
2 fx) = —2sinx
g(x) = sin 2x

566 Copyright © 2014 Pearson Education, Inc.



72.

73.

74.

75.

76.
77.
78.

79.

80.

81.
82.

2m,3)

5 A

7 7

> ~ (3= —Q
(m, =) ( 2’

f(x) =2cosx
g(x) = cos 2x

(32) (59

/

Lo IS

E]
]

L)

y /
S

A \

L IEEN

X
h=f—-g
2m, —1)

Eedl

(9

-

|
(m, ~ I

E

_f(x) = sinx
g(x) = cos 2x

e

|
I
]

i
|
| | I_H r
(0, 1) 4/ ay

X
/ ~g

/ \/
(77, = 1)
f(x) =cosx
g(x) = sin 2x

3]

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.

83.

84.

85.

Section 4.5 Graphs of Sine and Cosine Functions

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 )
(Mar, 12)
14
12y
101/
81 (Sept, 12)— (pec, 10) 1
6t
JJASONDJ FMAMJ ¥

The information gives the five key points of the
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’I38) (15, 38)
6,53) |
18,53
Y i
8 I 1
§ 38R RQL 3
PP A o) (24,23)
] 12, 23)
gl (0:23)
[T 1T I T 1

6 12 18 24x
Hours after noon

The function y = 3sin%(x —79)+12 is of the

form y = AsinB(x—%jJrD with

A=3and B=2—”.
365

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

b. Theperiodisz=2—”=27r-ﬁ=365.
B % 2
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Chapter 4 Trigonometric Functions

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

27
=3sin—(x—79)+12
y sin 365(x )

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

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

2r
=3sin——(x—-79)+12
y =3sin 365(x )

y=3-D+12

y=9

There will be 9 hours of daylight.

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=352.75+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 14f / 11
a / \— (353,9)
T 121/ N
g 13 4 (365,9.1)
= 0 73 146 219 292 365 *
Day of the year

86.

The function y = 16sin (% x- %”) +40 is in the

form y= Asin(Bx—C)+D withA=16, B=

<K

>

and c=2—3”.Theampntudeis | Al=]16]=16.
The period is 2z = 2z = 27[-g =12 . The phase
B Z V4
2n
3

shiftis — = = -— =4 . The quarter-period is

w O
o [l
3o

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

periods to find the x-values for the key points.
x=4

x=4+3=7

x=T7+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 | < x<12.

y

60 7, 56)
56
52 -/ \
48
44
40
36
32
281/ N (12, 26.1)
24671, 24)

12345678910112x

Month of year

N
o

N~
=

Average temperature

The highest average monthly temperature is 56° in
July.
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Section 4.5 Graphs of Sine and Cosine Functions

87. Because the depth of the water ranges from a P
minimum of 6 feet to a maximum of 12 feet, the curve 102. The function y =-2 005(27” - Ej is of the form
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.

y=Acos(Bx—C) withA=-2, B=2x,and

C=§.Theamplitudeis | A|=|-2|=2.The

Thus
’ 2 2
27T period is ?ﬂ = 2—7[ =1. The cycle begins at
12=— T
B z
a5 1 1 1
12B=2x ngzzizg-z—:Z.WechooseZSxS%,
V4 V4
= 2z _Z and -3 < y <3 for our graph.
12 6 3
Substitute these values into y = Acos Bx+ D . The '
g x 1 /\ /\ L)
X 4 4
depth of the water is modeled by y =3cos—+9. '
P yy 6 / \/ \
-3
88. Because the depth of the water ranges from a
minimum of 3 feet to a maximum of 5 feet, the curve 103. The function
oscillates about the middle value, 4 feet. Thus, D = 4. ju ju
The maximum depth of the water is 1 foot above 4 y=0.2sin (—x + 71') =0.2sin (—x - (—7[)] is of
feet. Thus, A = 1. The graph shows that one complete 10 10

cycle occurs in 12-0, or 12 hours. The period is 12. the form y = Asin(Bx—C) withA =02, B= %’

Thus,
12:% and C = -7 . The amplitudeis | A |=]|0.2 |=0.2.
B 2r 2 1
12B =271 The period is —”:7”:27r-—O:2O.The cycle
Z V4
10
2r &
=—=— . - 1
12 6 begins at xZE:TE:—n-—O:—lo.We choose
16 V4
Substitute these values into y = Acos Bx+ D . The —-10<x<30,and —1< y <1 for our graph.
1
depth of the water is modeled by y = cos%+ 4. |[
0 40
89.-100. Answers may vary. |l
101. The function y = 3sin(2x + ) = 3sin(2x — (—x)) is -1
of the form y = Asin(Bx—C) withA=3,B=2, and 104. The function y = 3sin(2x —7)+5 is of the form
C =—r . The amplitude is | A |=| 3 |=3. The y=Acos(Bx—C)+D withA=3,B=2, C=r,and
2 D =5. The amplitude is | A |=]| 3 |=3. The period is

2
period is Z_ 2 7 . The cycle begins at
B 2 2r 2w . cC
— =—=r7.The cycle begins at x = — =—. Because
C -« T T 3 B 2 B 2

=== —— —-—< <—
* B 2 2 We choose 2 t= 2’ and D =5, the graph has a vertical shift 5 units upward. We

—4<y<4 f h.
Y orour grap choose %S x< 577[ ,and 0 < y <10 for our graph.

4

10

0 i m

I
2

-4

0
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105.

106.

107.

108.

109.

570

-2

The graphs appear to be the same from —g to f_

2

I
<

>

-2

The graphs appear to be the same from —g to f_

2

S
N

-2

2

2

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

amplitude is greater and the curve is less smooth.

2

AN

-2r v

N

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

smooth.

a. 85

-2

0

415

30

b. y=22.61sin(0.50x — 2.04) +57.17

110.
111.
112.

113.
114.

115.

116.

117.

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

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]

w 23n &
Viewing rectangle: | ——,——,— | by [-5,1,1
g g { e 6} y [-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]

w In @
Viewing rectangle: | ——,—,— | by [-3,-1,1
g g { s 6} y | ]

A=r

B2 __2% o,
period 1

c_¢__

B 2x

C=-4r

y=Acos(Bx—-C)
y=rmcosrax+4r)
or

y = meos[27(x +2)]

2

. 1 1
y=sin" x=———cos2x
2 2

31
2’

L. A S 3w 1
4’ 2 o) / ’ 4’2
©,0 (77, 0)

_ 72m X

H2
y = sin’x
0ry=%—%c052x
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-~
(3
N =
¥,/
f
13°)
RS
1
=
TN
(73]
=3
N =
N—

[i*)
BN

=
n
ra

y = cos2y
0ry=%+%c0s2x

119. Answers may vary.

120. —Z<x+—<£

0,-3) 4w, —3)

= —3 cosX
y cos2

b.  The reciprocal function is undefined.

Section 4.5 Graphs of Sine and Cosine Functions
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