
8.1 and 8.2 – Graphs of Sine, Cosine and Tangent
Functions

Learning Objectives

1 Graph y = sin x and y = cos x .

2 Analyzing graphs of variations of y = sin x and y = cos x .

3 Graph variations of y = sin x and y = cos x .

4 Analyze the graph of y = tan x .



1 – Graphing Sine and Cosine Functions

We want to graph the sine and cosine functions in the xy−plane.
So we use the traditional symbols x for the independent variable
(or argument) and y for the dependent variable for each function.
Then sine and cosine are written as

y = f (x) = sin x and y = f (x) = cos x

Here the independent variable x represents an angle, measured in
radians.

Remember that the sine and cosine functions have a period of 2π.
So it is only necessary to graph both functions on the interval
[0, 2π].



y = sin x , 0 ≤ x ≤ 2π



y = cos x , 0 ≤ x ≤ 2π



Characteristics of Sine and Cosine Functions

Sinusoidal Functions
A function that has the same general shape as a sine or cosine
function is known as a sinusoidal function. The general forms of
sinusoidal functions are

y = A sin(Bx − C ) + D and y = A cos(Bx − C ) + D



Determining the Period of Sinusoidal Functions



Example 1 – Identifying the Period of a Sine or Cosine
Function

Determine the period of the function f (x) = sin

(
π

6
x

)
.

Solution:



Determining Amplitude

In the general formula for a sinusoidal function, A represents the
vertical stretch factor and its absolute value |A| is called the
amplitude.



Example 2 – Identifying the Amplitude of a Sine or Cosine
Function

Determine the amplitude and period of the sinusoidal function
f (x) = 3 sin(4x).
Solution:



2 – Analyzing Graphs of Variations of y = sin x and
y = cos x

Now that we understand how A and B relate to the general form
equation for the sine and cosine functions, we will explore the
variables C and D.

The value
C

B
for a sinusoidal function is called the phase shift, or

the horizontal displacement of the basic sine or cosine function. If
C > 0, the graph shifts to the right. If C < 0, the graph shifts to
the left.

D indicates the vertical shift from the midline in the general
formula for a sinusoidal function. Any value of D other than zero
shifts the graph up or down.



Variations of Sine and Cosine Functions



Example 3 – Identifying the Phase and Vertical Shifts of a
Function

Determine the phase shift and the vertical shift for

f (x) = sin

(
x +

π

6

)
− 2.

Solution:





Example 4 – Identifying the Variations of a Sinusoidal
Function from an Equation

Determine the midline, amplitude, period, and phase shift of the
function y = 3 sin(2x) + 1.
Solution:



Example 5 – Identifying the Equation for a Sinusoidal
Function from a Graph

Determine the formula for the cosine function

Solution:



3 – Graphing Variations of y = sin x and y = cos x

Throughout this section, we have learned about types of variations
of sine and cosine functions and used that information to write
equations from graphs. Now we can use the same information to
create graphs from equations.



Graph Sinusoidal Functions Using Key Points



Example 6 – Graphing a Function and Identifying the
Amplitude and Period

Sketch a graph of f (x) = −2 sin

(
πx

2

)
.

Solution:



Example 7 – Graphing a Sinusoidal Function Using Key
Points

Solution:



Example 8 – Graphing a Sinusoidal Function Using Key
Points

Solution:



Example 9 – Graphing a Transformed Sinusoid

Solution:



Example 10 – Identifying the Properties of a Sinusoidal
Function

Solution:



4 – Analyzing the Graph of y = tan x






