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4.2 - Translations of Sine and Cosine

Warmup 1716
Evaluate each expression.
sin 30° 4 cos 60° 4 sin 300° — 2 cos 30°
1) 2)
2 3
! -V3
2
1 3) 4(sin 30°)(cos 60°) 4) sin 30° + sin 60°
1 14+4/3
2
5) (sin 60°)? + (cos 60°)? 6) 8(sin 120%)(cos 120°)

1 _2\/5
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4.2 - Translations of Sine and Cosine

Reflections 2/16
Recall sine and cosine as odd and even functions.
Odd Function Even Function
A sin(—Bx) = — A sin(Bx) A cos(—Bx) = A cos(Bx)

No need to consider negative values of B!!!
It can be converted to positive/negative values of A.
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4.2 - Translations of Sine and Cosine

Reflections 3/16

Consider the graphs y = sinx and y = —sinx

2

-2

—f(x) is a reflection about the x-axis of f(x)




4.2 - Translations of Sine and Cosine

Reflections 4/16

Graph y = — 2 cos(xx)

Amplitude [A| =2

Period p= 2 /\ /\
4 1
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4.2 - Translations of Sine and Cosine

Vertical Translations 5/16

e f(x)+ k shifts the graph of f(x) up k units.
e f(x) — k shifts the graph of f(x) down k units.

-2 -1 0 1 2

Graph y = 2sin(zx) — 3

| Amplitude  |A]=2 A /\ /

Period p= 2
/4
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4.2 - Translations of Sine and Cosine

Vertical Translations
Graph y = — cos <%x> + 1

Amplitude [A| =1

27

Period p= =47

1
2

6/16

T~

3m

4an
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4.2 - Translations of Sine and Cosine

Horizontal Translation: Phase Shift 716

e f(x+ C) shifts the graph of f(x) left C units.
e f(x — C) shifts the graph of f(x) right C units.

ALY

y =COS X

y = cos‘(\'— £)
: U2

Note that cos (x—%) = sin x, so we say they are % out of phase.
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4.2 - Translations of Sine and Cosine

Horizontal Translation: Phase Shift 8/16

Graph y = 5cos(4x + n) \ (\ A | A | {\ A

Amplitude |A|=5 )
* _ 2w
Period p=—==
4 2 2
Phase Shift
Ax+ 17 =0 to 4dx+nm=2nm -2 0 /2 n 3ni2
X = —Z X = Z
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4.2 - Translations of Sine and Cosine

9/16

Horizontal Translation: Phase Shift

Graph y = 3 cos(2x — n)
Amplitude [A| =3

. 27
Period p= B3 =7

f‘ Phase Shift

2x—n=0 to 2x—n=2rx

xy=2=
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4.2 - Translations of Sine and Cosine

Standard Form Equation 10/16

NI c\
y =Asin B<xi—>

Amplitude |A]
Period Ee—
erio p e

Phase Shift ¢
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4.2 - Translations of Sine and Cosine

Graphing Function y = A sin(Bx + C) 11716

Graph y = 3 Sin[—%(x —71)] —» y=-73 Sin[l(x — )]

Ampl|tUde |A| =3 y=-3s m[—( rr)]

. 27 2
Period p=—=4xn /\ /\ /
2 1 1
| Phase Shift A\ [ \/
1 1 -2}
5(x—7r)=0 to 5(x—7r)= N
X=nr x=5n 4
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4.2 - Translations of Sine and Cosine

Graphing Function y = A sin(Bx + C) 12/16

Graph y = —4sin(—2x+7) — y=4sin[2(x— %72’)]

Amplitude |[A| =4 4
2
Period p= i T /\ /
’ Y !
[

" Phase Shift

Xx—g=0 to 2x—rm=2nrx

x== ‘=
=2 -

HEE
N \VIRLY
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4.2 - Translations of Sine and Cosine

Graphing Function y = Asin(Bx + C) + k 13/16

Graph y =2cos(2x — n) — 3

Amplitude |A|=2

-1/2 0 n/2 m 3mn/2 2
. 2r
Period p=—=n

" Phase Shift B /\ /\
| dx—z=0 to 2x—-m=2x ) / \ / \
VvV VoV

x== ‘=
=2 _
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4.2 - Translations of Sine and Cosine

Graphing Function y = Asin(Bx+ C) + k 14/16

Graph y=—3sin(2x+ )+ 2

Amplitude |A|=3

Period pzﬁzﬂ /\ 4/\ /\
Phase Shift 2 / \ 2/ \ / \
2x+7tﬂ=0 to 2x+ﬂ—2ﬂ/ \ / \ / \




4.2 - Translations of Sine and Cosine

Constructing the Function y = Acos(Bx + C) + k '/1°

Amplitude 4| = maxz_mm 2
4
= |—| =2
2
Period p:ﬁzél. / \\/ \
R . \ - /
B="_
2

C
Phase Shift (cos) BT

Vertical Shift k=0 T
y=2 cos(zx — TT)
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4.2 - Translations of Sine and Cosine

Constructing the Function y = Asin(Bx = C) + k 1%1°

Amplitude 4| = ‘max_mi” 4
2
6 |,
— | =] =3
2
Period p = E — 8 4 : 3 -
. B
. - 2
C C
Phase Shift (sin) -z =-7=-2 ‘
T 4
C=—
2

Vertical Shift k=0




