Graphing Sine & Cosine Funcitons – Definitions, Facts, Step Through Processes
If y = f(x) is a function and “a” is a nonzero constant such that f(x) = f(x + a) for every “x” in the domain of f, then f is called  a periodic function.  The smallest positive constant “a” is called the period of the function, f.

The amplitude of a sinusoid is the absolute value of half the difference between the maximum and minimum y-coordinates.

Amplitude Theorem:
The amplitude of y = A sin x or y = A cos x is |A|.

The phase shift of the graph of y = sin (x ​– C) or y = cos(x – C) is C.

Period Theorem:

The period, P, of y = sin(Bx) and y = cos(Bx) is given by








P =   2π  









         B

General Sinusoid:




The graph of:
y = A sin (B[x – C]) + D  or y = A cos (B[x – C]) + D





Is a sinusoid with:
Amplitude = | A |








Period = 2π/B,  (B > 0)








Phase Shift = C








Vertical Translation = D

Process For Graphing a Sinusoid Based on Translation
1.
Sketch one cycle of y = sin Bx or y = cos Bx on [0, 2π/B]


a)
Change 0, π/2, π, 3π/2, 2π into the appropriate values based on 2π/B and 4 



evenly spaced values.

2.
Change the amplitude of the cycle according to the value of A


a)
Take all general function values of y and multiply them by A

3.
If A < 0, reflect the curve in the x-axis


a)
Take all values of y from 2a) and make them negative

4.
Translate the cycle | C | units to the right if C > 0 and to the left if C < 0


a)
Add C to the x-values in 1a)

5.
Translate the cycle | D | units upward if D > 0 or downward if D < 0


a)
Add D to the y-values in 3a)

Example:
Graph y = 2 sin (3[x + π/3])  +  1

 1.
y = sin 3x on [0, 2π/3]


a)  The x-values are now 0, 2π/3 • 1/4, 2π/3 • 1/2, 2π/3 • 3/4, 2π/3 


     or  [0, π/6, π/3, π/2, 2π/3] 

2.
y = 2 sin 3x


a)  Sine y-values are usually 0, 1, 0, -1, 0 so now they are 0, 2, 0, -2, 0

3.
A is positive so no change occurs here.


a)
Sine y-values remain as in 2a)

4.
y = 2 sin (3[x –  (-π/3)])


a)
C is negative so add to x-values in 1a)  They were 0, π/6, π/3, π/2, 2π/3, so 



now they are 0 – π/3, π/6 – π/3, π/2 – π/3, 2π/3 – π/3 



or [-π/3, - π/6, 0, π/6,  π/3]

5.
y = 2 sin (3[x + π/3]) + 1


a)
The y-values from 2a)/3a) have 1 added to them.  They were 0, 2, 0, -2, 0 



so they are now 1, 3, 1, -1, 1

This is a table that shows the translations.  You would plot the points from the furthest right x & furthest right y.
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	X for sin x
	X for sin 3x
	X for sin(3[x – (-π/3)]
	Y for sin x
	Y for 2 sin 3x 
	Y for f(x)

	0
	0
	- π/3
	0
	0
	1

	π/2
	π/6
	-π/6
	1
	2
	3

	π
	π/3
	0
	0
	0
	1

	3π/2
	π/2
	π/6
	-1
	-2
	-1

	2π
	2π/3
	π/3
	0
	0
	1


And here is your graph with the translation from y = sin 3x to f(x)


Note:  This example is from Precalculus Functions & Graphs and Precalculus with Limits, Mark Dugopolski
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