6.2 Sinusoidal Functions

1. Make sure your calculator is in degrees and complete the table of values below.

	x (in degrees)
	y= sin (x)

	0
	Sin(0°) = 0

	45
	Sin(45°) = 0.7

	90
	

	135
	

	180
	

	225
	

	270
	

	315
	

	360
	

	405
	

	450
	

	495
	

	540
	


2.  Make a scatterplot.  Let the x-axis jump by 45°.  Let the y-axis jump by 0.2.
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1.
Does y=sinθ appear to be linear, quadratic, exponential or periodic?

2.
Is y=sinθ a function.  Explain your answer.

3.
Circle the cycle of y=sinθ on the graph above.

4.
State the domain.

D= {





}

5.  
State the range.

R= {





}

6.
State the y-intercept.

7.
State the x-intercepts.

8.  
State the Equation of the axis.  (Recall:  y = (peak + trough)/2  )


y = _______

9.
State the amplitude.  (Distance from centre to the max;  A= Max – Centre)

A = ______

10. 
State the period.









P = ______

11.
Describe when the function is increasing and when it is decreasing.

12.
 Just by looking at the graph, guess the values of sin(675˚) and sin(720˚).

What is a sinusoidal function?  A ____________________function whose graph looks like smooth ________________________ waves.  Graphs of sinusoidal functions can be created by transforming 

y = sinx or y =cosx

Which of the graphs below is y=cos(x) and which is y=sin(x)?
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How are they similar?

1.






2.





3.






4.

How are they different?

Example 1:  Consider the graph of the function y=3sin(4x)+2
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a) Is the function periodic?     Yes – since it is self repeating
b) Is it sinusoidal?  Yes because it is periodic and there are symmetrical waves

c) From the graph, determine the period.  

The period is 90°.  We can tell this since its first peak is at 22.5 and its second peak is at 112.5. 




period = 112.5 – 22.5 





 = 90°

d) Determine the equation of the axis.    middle = -1 + 5  / 2








 = 4/2


 





 = 2








y = 2

e) Determine the amplitude.   Amplitude = peak – middle







  = 5 – 2







  = 3

g) Calculate  y, when x = 20 degrees.  
y= 3sin(4x20) + 2







y = 4.95





If you look at the graph, this looks to be true.

Now you try:  y=4sin(3x) + 2 is graphed below.

a) Is the function periodic? ______________________________________

b) Is it sinusoidal?  _______________________________________________

c) From the graph, determine the period.  _______________________

d) Determine the equation of the axis.    

e) Determine the amplitude.   

g) Calculate  y, when x = 20 degrees.  

See page 360 to check your answers.

Example 2:  The height, h, of a basket on a water wheel at a time t is given by

h(t) = sin(6t)˚, where t is in seconds and h is in metres.

a)
How high is the basket at 14 s?




Step 1: Sub in 14 for time.





h(14) = sin (6 x 14)





         = sin (84)

                                                             = 0.99




Step 2: Make a sentence.





After 14 seconds the basket will be at a height of 0.99 metres. 

b)
When will the basket first be 0.5m under water?




Step 1:   Sub in -0.5 for height (negative since you are under water).





-0.5 = sin(6t)




Step 2:  Isolate t by moving sin to the other side and doing sin-1 . 

sin-1 (-0.5) = 6t

Step 3: Recall chapter  5 – we don’t want to take sin-1 of a negative number. So instead change -0.5 to 0.5 but recall that this will only help you find something that is RELATED to the final answer.



sin-1 (0.5) = 30

Step 4:  If you know that 30 is the related answer, find the FIRST principal angle.



sin-1 (-0.5) = 180 + 30




      = 210

Step 5:  Go back and sub 210 into the question and isolate for t



sin-1 (-0.5) = 6t

210 = 6t


210/6    = t

35 = t

Step 6:  Make a sentence.



Therefore after 35 seconds the basket will be 0.5 m under the water for the first time.

Now you try!  The height, h, of a basket on a water wheel at a time t is given by

h(t) = sin(5t)˚, where t is in seconds and h is in metres.

a)
How high is the basket at 10 s?

b)
When will the basket 0.71 m under water for the SECOND time?

Homework: pg 363 #3, 7, 9, 12
