6.6 Investigating Models of Sinusoidal Functions

Yesterday, you were given the equation and you produced the graph.

Today you will be given the graph and you will need to produce the equation.

Example 1: Determine the equation of the graph below.

[image: image1.png]



Step 1:  Find the equation of the axis (which will tell you “c”)


Since the peak is 2 and the trough is -4, the axis is in the middle. To find the middle, take the average of the two numbers




c
= (2 + -4) /2  





=  -1

Step 2:  Find the amplitude (which will tell you the “a”)


The amplitude is the distance from the middle to the peak. Since the peak is 2 and the middle is -1, the amplitude is a= 2 – (-1) = 3

Step 3:  Find the period  (which will help you find “k”)


Since the function completes 5 cycles in 60 units.  It must complete 1 cycle in 12 units 
(60÷5 = 12) .  The period is 12. 


Using the formula  
period = 360/k, we can find “k”

12 = 360/k

k         = 360/12





k   = 30

Step 4:  Determine the type of function.  Is it a cosine or a sine function?

Since the equation starts at the peak it is a cosine function with NO reflections.

Step 5:  Determine if there is a phase shift  (“d”)

Since it starts at the peak at 0, there is no phase shift.  

Step 6:  Put it all together.




y = a cos(k(x-d)) +c




y = 3 cos(30x) -1

Now you try:
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Determine the equation of the graph above.

Step 1:  Find the equation of the axis  (which will tell you “c”)

Step 2:  Find the amplitude (which will tell you the “a”)

Step 3:  Find the period  (which will help you find “k”)

Since the function completes ______ cycles in _________ units.  It must complete 1 cycle in _____ units .  The period is _______.


Using the formula  
period = 360/k, we can find “k”

Step 4:  Determine the type of function.  Is it a cosine or a sine function?

Step 5:  Determine if there is a phase shift  (“d”)

Step 6:  Put it all together.




y = a ______(k(x-d)) +c

Check your answer on page 386

Example 2:  Determine the equation of the graph from Example 1 using a sine function.
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RECALL a sinusoidal function’s period is divided into 4 important sections.  

Since the period of example 1  is 12, the important points can be found by dividing by 4.



I.P. 
= 12/4




= 3

Every 3 units something important happens.  On the graph below, I have highlighted the CENTRE of the graph
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At 0, the graph is at its peak
At 3, it is at the centre

At 6, it is at the trough

At 9, it is at the centre

At 12, it is at the peak.

A sine curve must start at the middle and go UP, so this happens at 9.

Since the amplitude, the axis and the period have NOT changed, the equation could be



y = 3 sin(30(x-9)) -1
Now you try:  Write the equation for the “now you try” above as a sine function.
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Step 1:  Draw the axis on the graph so it is clear where the middle of the graph is.

Step 2: Since the period is __________, the important points can be found by dividing by 4.



I.P. 
= _____/4




= ______

Every ______units something important happens. 

Step 3: Describe the graph 

At _____, the graph is at its peak

At _____, it is at the centre

At ______, it is at the trough

At ______, it is at the centre

At ______, it is at the peak.

Step 4:  Find where the sine curve starts.

A sine curve must start at the middle and go UP, so this happens at  ______.

Step 5: Determine the equation.

Since the amplitude, the axis and the period have NOT changed, the equation could be


_____________________________________________________________

Example 3:  A sinusoidal function has an amplitude of 6 units, a period of 45˚, and a minimum at (0,1).  Represent the function with two different equations.

Step 1:  Make a sketch.

Since the trough is 1 and the amplitude is 6, the middle must be at 7 (1+6 =7) and the peak must be at 13( middle + 6 = 7+ 6 = 13) .
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Step 2:   Find c – the middle is 7  (trough + amplitude)



c = 7

Step 3:   Find a - according to the question a = 6

Step 4:  Find  k  - 
period = 360/k

45 = 360 /k

k           = 360/45

k            = 8

Step 5:  Determine whether cosine or sine



Since it starts at its minimum, it must be a –cos curve.

Step 6:   Determine the equation.




y = -6cos(8x)  + 7

Step 7:  Find where the sine curve starts



Find the important points

I.P. = period/4 = 45/4 = 11.25

Since the important points happen every 11.25 units, if we move to the right 11.25, we are at the middle and at the beginning of a sine curve that is NOT reflected.




y = 6 sin (8 (x-11.25)) + 7

Now you try:  A sinusoidal function has an amplitude of 2 units, a period of 180 degrees, and a maximum at (0,3).  Represent the function with an equation in two ways.

Step 1:  Make a sketch.

Step 2:   Find c – 

Step 3:   Find a -

Step 4:  Find  k  - 
period = 360/k

Step 5:  Determine whether cosine or sine

Step 6:   Determine the equation.

Step 7:  Find where the sine curve starts



Find the important points

I.P. = period/4



Since the important points happen every _________ units, if we move to the right _____________, we are at the middle and at the beginning of a sine curve that is NOT reflected.






Y = ____________________________________________

Homework:  READ Example 3 on page 389,  pg 391-393  #4a,b; 5a,d;6c,d;7,8,9
