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Sinusoidal Relations
Periodic Function: A function for which the dependent variable takes on the same set 
                              of values over and over again as the independent variable changes.

Example of periodic behavior

Sinusoidal Function: A periodic function that looks like waves, where any portion of the 
         curve can be translated onto another portion of the curve.

Example of sinusoidal behavior

These illustrations should summarize periodic and sinusoidal...
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Let's examine the graph of 

Now plot the above points...
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Vocabulary of Sinusoidal Functions

I. Period:  The change in x corresponding to one cycle.

3 6 9 12
time (sec)

Represents one cycle

This graph has a 
period of 12 s.

II. Sinusoidal Axis: The horizontal line halfway between the 
        local maximum and local minimum.

Local Maximum

Local Minimum

Sinusoidal Axis

1

­1

Equation of sinusoidal 
axis is y = ­1
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III. Amplitude: The vertical distance from the sinusoidal axis to 
     a local maximum or local minimum.

Summarize...
Here is the graph of 

90 180 270 360

1

­1

Period : 

Sinusoidal Axis: 

Amplitude: 

2

­2

Amplitude would equal 3

2

­2

­4

Amp = Max - Min
2
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What about  ?
Complete the table of values and sketch below

Is this a sinusoidal function?
What about the period, sinusoidal axis, and amplitude?
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Basic Trig Graphs

y = sin θ

y = cos θ

Period = 360o
Amplitude = 1
Eq'n of Sinusoidal Axis: y = 0
Domain:  { θ ε R }
Range:  { ­1 ≤ y ≤ 1 }

Period = 360o
Amplitude = 1
Eq'n of Sinusoidal Axis: y = 0
Domain:  { θ ε R }
Range:  { ­1 ≤ y ≤ 1 }

90o 180o 270o 360o0o

1

­1

90o 180o 270o 360o0o

1

­1
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Transformations of the Sinusoidal Function
Recall...

reflection in 
the x­axis vertical

stretch 
factor

horizontal
translation

vertical
translation

Vertex ⇒

Sketch ⇒

Now, let's look at a sinusoidal function...

Reflection Amplitude
(v. stretch)

Horizontal 
Stretch

Phase 
Shift

(h. translation)

Vertical 
Translation
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Students will describe transformations in different ways.

Answers
15. Amplitude Period Equation of Mapping rule
sinusoidal axis

(a) 2 360° y=1 Gy =2y + 1)

(b) 1 180° y=-3 (9> Exy-3)

© : 720° y=0 ) = @6, ~1y)

(d) 2 360° y=-5 X ¥ = (x-10°, -2y - 5)
QUESTION 16 Page 111

Students will match graphs and equations. This question is designed to give
students a more intuitive understanding of sinusoidal functions and transforma-
tions, rather than relying on the mapping rule and the table of values method for
determining the appropriate matches.

Answers
16.@C ®H @I (@a (@ E* (HD
QUESTION 17 Page 112

So far, students have graphed functions, determined the amplitude, period, and
equation of the sinusoidal axis of functions, and matched graphs with their appro-
priate functions. Students also need practice with finding the equation of a func-
tion given the graph of the function.

Answers
17. @) 3y =sin 0.5x () 3y + 4) = sin 2x
(©) -2(y-2) =sin x (d) ~(y + 2) = sin 3x
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This question will help students connect the definitions they learned from work-
ing with sine functions to the cosine functions. Have students record these defin-
itions again in their notebooks, and have them use a cosine function to support
these definitions.

Answers
26.
Amplitude Period Equation of Mapping rule
sinusoidal axis
(a) % 360° y=1 Xy - (x, —%y + 1>
(b) 1 180° y=-4 ) - (%x y- 4)
(0 3 720° y=0 & ) = (2x, 3y)
() 1 360° y=1 09 = (x-30°, -y - 1)

QUESTION 27 Page 115
-_—  Page 115

Monitor the progress of the various groups. Some groups may need you to pose
questions to lead them in the right direction. For example, ask, “What type of
transformation affects the amplitude of a sinusoidal function?” and “What is the
amplitude of the function?” Students could also review Focus D, Graphing Using
Transformations. Have groups present and discuss solutions to ensure that all the
required concepts were discovered.

The equation of the sinusoidal axis can be found by taking the average of the
Yy-coordinates of the local maxima and local minima. This value will be used as the
vertical translation for the sinusoidal function.

_ Inax + min
Ys 2
- 945 o
YE i

Equation: %(y =7)=idos %(x -D)
The amplitude A can be found by taking the y-coordinate of the sinusoidal axis

and subtracting it from the y-coordinate of the maximum. This value will be used
as the vertical stretch factor for the sinusoidal function.

amplitude=9-7 =2
o . 1
Equation: 7 =7)=cos 3@ -D)
The horizontal stretch B can be found by dividing the period of the graph, which

is 120°, by 360°, the period of y = cos x.
1208, o

360° 3
Equation: %(y -7) = cos 3(x - D)

_—
Think about ...

Question 27

The basic curve of

Y = cos x crosses the
vertical axis and can be
read easily. Any transfor-
mation that allows
maxima or minima to be
read from a graph is
usually easier.

e e——————
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