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i Properties of Sinusoidal Functions
;- \ < » Asaclass of functions, we can say that all
L iz sinusoidal functions:
S v areperiodic.
v" have graphs that |ook like waves.
6.4: Amplitude and Period of the v have asinusoidal axis
=" Sine and Cosine Functions v have local maxima and minima
v display symmetry about these local maxima
! M SR A and local minima and these symmetries are
: ; , equivalent.
' : v’ can be graphed as transformations of y = sin x
and y = Cos X.
Amplitude and Period of Sinusoidal Functions Examples
= };[ 5 o a. State the amplitude for the function y = 4 cos 6.
- i ' /FT\“\ £ /,_‘ b. Graph ¥ = 4 cos # and ¥ = cos 8 on the same set of axes.
\/A‘ H TI.'““-,__// e ST_' X c. Compare the graphs.
Yo Asinx A=0
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The amplituda of the functions y = A sin # and y = A cos § s the absolute
value of 4, ar [4 .
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Period of Sine and Cosine Functions
' Sinusoidal Graphs

The period of the fuactions v = sin k8 and y = cos k9 s ET, where & = 0.
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: ; ™
SIn X = Ccos| x — ?
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Graph Y, sinxand Y, cos(x = )

How many graphs do you see!
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Amplitude and Period of Sinusoidal Functions

Amplitude

T w\J/Qw b %
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y=Asinx, A=0
Period = 27

EXAMPLE

Graphing Variations of y = cos x Using Transformations
Use the graph of y = cos x to graph y = 2 cos x.

¥,=2osx
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Amplitude and Period of Sinusoidal Functions

Theamplitudeof y=Asin x (ory = A cosx) is half the distance
between the maximum and minimum values of the function.

amplitude = |A|
If |A] > 1, the amplitude stretches the graph vertically.
If 0 < |A| < 1, the amplitude shrinks the graph vertically.

If A <0, the graph is reflected in the x-axis.
y

Amplitude and Period of Sinusoidal Functions

The period of afunction isthe x interval needed for the function to
complete one cycle.

For k > 0, the period of y = A sinwx is % .

For k > 0, the period of y = A cos wx is also sz

If k > 1, the graph of the function is shrunk horizontally.

Y,
y=sin 2p period: 2
period: p — y=sinx
3
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If 0 <w < 1, the graph of the function is stretched horizontally.
Y,

EXAMPLE |
Graphing Variations of y = cas x Using Transformations

Usc the eraph of ¥ = cos x to graph v = cos(3x).
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[ EXAMPLE |

Graphing Variations of y = cas x Using Transformations

Usc the eraph of ¥ = cos x to graph v = cos(3x).
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v=Asin{wx), A=0 w:=0
Period = &7

Theorem

Il @ = 0, the amplitude and period of
y = Asin(wx) and y = A cos(wx) are

g A

. I . LT
Amplitude = |A| Period =T =
| |
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Amplitude and Period of Sinusoidal Functions

Amplitude and Period of Sinusoidal Functions

k tells usthe number of cyclesin each 2tt.
*For y = 10cos X, there is one cycle between 0
and 21t (because k = 1).

*For y = 10cos 3x, there are 3 cycles between 0

nd271T (because k = 3).

k tells usthe number of cyclesin each 21t.
*For y = 10cos X, there is one cycle between 0

and 2t (because k = 1).
*For y = 10cos 3X, there are 3 cycles between 0

and2mt (because k = 3).

Amplitude and Period of Sinusoidal Functions

Amplitude and Period of Sinusoidal Functions

Determine the amplitude and period of y = — 4 cos (3x)

Determine the amplitude and period of

y==2sin2x, and graph the [unclion.

y=-2sm2x

y = Adsinmx

Ad==2 =2
Amplitude = |- 2|=2
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Amplitude and Period of Sinusoidal Functions

Amplitude and Period of Sinusoidal Functions

x iz Amplitude=1
4 N 2 @ N
[ + — Period = 2p

Amplitude=1
Period = p

Amplitude=1
i

Period = p

2
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25+ y=s8in2x

Amplitude = 2 13 Z EER
Period = p

y=-2s8in2x

Amplitude and Period of Sinusoidal Functions

Amplitude and Period of Sinusoidal Functions

y = 3sin2x
y=Asin(kx)
Amplitude = |A| Period, T = 2k£
=3] _p
=3 - o
=p

y—lcosﬁ
43
y=Acos(kx)
. _ . _2p
Amplitude =|A| Period, T = >
EY 3
4 =3p
-1
4

Describe the relationship between the graphs of f
and g. Consider amplitudes, periods, and shifts.

f(X)=sinx
9(x) =sin(x-p)

Graph of y = A sin(wx)

Graph onefull period of y =2 sinx and y = sinx

In[O0, ],
0< sinx < 2sinx

In[mt,2m],

2sinx < sinx<0
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Graph of y = A sin(wx) Graph of y = A sin(wx)

Graphy =5sin x using transformations. Usethe graph to
determinethe domain and therange of y =5sin x.

Graph of y = A sin(wx) Graph of y = A cos(wx)
Example: Sketch the graph of y = 3 cosx on theinterval [-r, 4x].

Partition the interval [0, 2r] into four equal parts. Find the five key
points; graph one cycle; then repeat the cycle over the interval.

1 X 0 % T BZL 2n
Graph y = E sin (—p X) using transformations. y=3c0sx 3 0 3 0 3
Use the graph to determine the domain and the range of max | xint | min | xint | max
1. 0,3 7 (2p .3
y=5sin (-pX) ©3 P /
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