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Algebra 2
Periodic Functions
Formula Sheet
	Name
	Definition
	Formula

	Unit Circle
	In trigonometry, the unit circle has a radius of 1 and is centered at the origin. It is used to find the values for sine and cosine of common angles.

The coordinates of each  point are written .
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	Amplitude
	The amplitude is determined by finding one-half of the difference between the maximum and minimum values of the graph. 
	




	Period
	The period is the horizontal length of each cycle of a periodic function.
	For functions in the form
  or 



	Frequency
	The number of periods of a periodic function in one unit on the x-axis. 
	

or


	Key Features of Sine and Cosine Functions
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	Five Key Points of Sine and Cosine Graphs
	Sine Graph
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Cosine Graph
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	Function Transformations
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	Multiple Transformations
	Any sine or cosine function can be written in the form  and . Each parameter in the equation represents a specific transformation.
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	Rewrite a Sine Function as a Cosine Function
	When the sine function is expressed as a cosine function, it becomes , which is obtained by shifting the graph  units to the right.
	Steps to rewrite a sine function as a cosine function:
1. Find the period of the sine function.
2. Translate the graph of the cosine function by  units to the right.
3. Apply other transformations if necessary.

	Rewrite a Cosine Function as a Sine Function
	When the sine function is expressed as a cosine function, it becomes , which is obtained by shifting the graph  units to the left.

	Steps to rewrite a cosine function as a sine function:
4. Find the period of the cosine function.
5. Translate the graph of the sine function by  units to the left.
6. Apply other transformations if necessary.
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Feature

Sine Function y = sin x

Cosine Function y = cos x
Period 2z 2z
Amplitude 1 1
Frequency L 1
2z 2z
Domain set of all real numbers set of all real numbers
Range -1<y<1 -l<y<1
Maximum Value 1 1
Minimum Value -1 -1
x-intercepts x=0, 1. £2x... ornx | ,_rﬁ_ tsl Cor ™
where n is an integer 272 2
where n is dd integer
y-intercepts
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Function

Transformation

F(z) = — sinzorf(z) = — cosz

reflection across the z-axis

$(@) = sin(~2)orf(z) = cos(~2)

reflection across the y-axis

f(z) = asinzorf(z) = acosz

vertical stretch (if a > 1) or

compression (0 < a < 1)

1) = sin(vz)orS(z) = cos(bz)

horizontal stretch (0 < b < 1) o
compression (if b > 1)

F(z) = sin(z) + dorf(z) = cos(z) + d

vestical translation (up if d > 0 and
downifd <0)

F(z) = sin(z — cJorf(z) = cos(z — )

horizontal translation (sight if ¢ > 0
and leftif ¢ < 0)
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Vertical Stretch/Compression (a )

e |a|> 1:vertical stretch
e |a|< l:vertical compression
e a <0 :reflection across the x-axis

Vertical stretch and compression affect the amplitude.
The amplitude of the graphs of periodic functions is |al.

Horizontal Stretch/Compression (b )

e |p|< 1: horizontal stretch
e |b]> 1: horizontal compression
e b <0 :reflection across the y-axis

Horizontal stretch and compression change the period.

2
The period of the graphs of periodic functions is ﬁ
D]

Horizontal Phase Shift (c )

e ¢ > 0:horizontal shift |c| units to the right
e ¢ < 0:horizontal shift |c| units to the left

Vertical Shift (d )

e d > 0:vertical shift |d| units up
e d <0 :vertical shift |d| units down

Vertical shifts or translations affect the midline of the graph.
The midline of the graphs of periodic functionsis y =d .
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