


Periodic Functions

Functionsthat repeat themselves over a particular interval
of their domain are periodic functions. Theinterval iscalled

the period of the function.

The amplitude of a periodic function isone half the distance
between the maximum and minimum values.

To graph a periodic function such assin x, use the exact values
of the angles of 30°, 45°, and 60°. I n particular, keep in mind
the quadrantal angles of the unit circle.
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“(o, 1) The pointson the unit
D - A\ circlearein theform
(-1,0) (1, 0) (cosine, sine).
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Graphing a Periodic Function
Graphy=4dn x.

Period: 21 Domain: all real numbers
-2t Amplitude: 1 Range: -1 sy =1

y-intercept: 0
X-intercepts: O, £7T, 2T, ...



Graphing a Periodic Function
Graph y = cos X.

Period: 211 Domain: all real numbers
=1 Amplitude: 1 Range: -1 sy =1

y-intercept: 1 2
X-inter cepts: iE’i
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Graphing a Periodic Function
Graph y = tan x.

B
I

|
m 3T S Period:
Asymptotes: > 271, P + Tn, n 01

Domain: {x|x# B + tn, n 071, x O R}

Range: all real numbers




Deter mining the Amplitudeof y=asn x

-] y=2sn X




Comparing the Graphsof y=asin x

y =sin X y = 2sin X y = 0.5sin X
Period 2m 2m 21
Amplitude 1 2 0.5
Domain all real numbers | all real numbers | all real numbers
Range -l1=sy =1 -2 Sy S2 -0.5 =y =0.5

Theamplitude of thegraph of y=asin xis|a|.
When a> 1, thereisavertical stretch by a factor of a.
When O<a< 1, thereisavertical compression by afactor of a.



Determining the Period for y=sinbx,b>0

X
y= Sln— y=snXx
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Comparing the Graphsof y = sin bx

y =sin X y=sin2x y=sin 0.5x
Period Zap Tt 4m
Amplitude 1 1 1
Domain all real numbers | all real numbers | all real numbers
Range -l1=sy =1 -l1=sy =1 -l1=sy =1
2m

Theperiod for y=sin bx is 7, b> 0.

When b > 1, thereisahorizontal compression.
When O<b < 1, thereisa horizontal expansion.



Deter mining the Period and Amplitude of y=a sin bx

Given the function y = 3sin 4x, determinethe period
and the amplitude. .

The period of thefunction is N

Therefore, the period isz—” Ui

A2

The amplitude of the function is|a|.
Therefore, theamplitudeis 3.
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Deter mining the Period and Amplitude of y = a sin bx

Sketch the graph of y = 2sin 2x.
Theperiod is T

Theamplitudeis 2.




Deter mining the Period and Amplitude of y = a sin bx
Sketch the graph of y = 3sin 3x.

Theperiod is einp Theamplitudeis 3.
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Writing the Equation of the Periodic Function

Y% "

_4__

T = = = 2”
AT e | maximum- minimum| Dariag= —
2 b
_12-¢2)] _am
o b
N b=2

Therefore, the equation as a function of sineis
y = 2sin 2x.



Writing the Equation of the Periodic Function

Amplitude = max'mu"; minimum - 5oy - s
_13-(¢3)] L

2 b

=3 b=0.5

Therefore, the equation as a function of cosineis
y = 3cos 0.5X.
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