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Teacher Directions: Graphs of Sine and Cosine Functions 

Synopsis

Students explore the graphs of sine and cosine functions.  Students develop an understanding of amplitude, period, and phase shift.  

Main Standards

T 2.0     Students know the definition of sine and cosine as y - and x -coordinates of points on the unit circle and are familiar with the graphs of the sine and cosine functions.

T 4.0
Students graph functions of the form f(t) = A sin (Bt + C) or f(t) = A cos (Bt + C) and interpret A, B, and C in terms of amplitude, frequency, period, and phase shift.

Materials

Copies, Graphs of Sine and Cosine Functions

Graphing Calculators, 1 per team

Graph paper

Teacher Notes
Place students in small groups or pairs depending on the number of graphing calculators you have available.  Pass out copies of Graphs of Sine and Cosine Functions.  Have students follow the directions on the paper, you may want to lead them through setting up their axis, or at least let them know to make a large graph.  Do not pass out the graphing calculator until the student team gets to the second page.

When students get to the second page and graph their equation onto the graphing calculator,  make sure the student teams set their window appropriately.

Students may have trouble with the  “effect on the starting point” or phase shift in which they have to figure out that the graph of y  = sin(3x + π/2) actually starts on x  = - π/6  and ends at x = π/2

Graphs of Sine and Cosine Functions
Task A - Parent Graphs of y=sinx and y=cosx

1.  Fill in the following t-charts.   Note that x is in radians.

                    y = sinx






 y = cosx
	x (radians)
	y (decimal)
	
	x (radians)
	y (decimal)

	0
	
	
	0
	

	π/6
	
	
	π/6
	

	π/4
	
	
	π/4
	

	π/3
	
	
	π/3
	

	π/2
	
	
	π/2
	

	3π/4
	
	
	3π/4
	

	π
	
	
	π
	

	3π/2
	
	
	3π/2
	

	2π
	
	
	2π
	


2.  Plot the points for y = sinx on the upper half of your graph paper.   

     Draw a smooth curve to connect the points.

3.  Plot the point for y = cosx on the lower half on your graph paper. 

     Draw a smooth curve to connect the points.

4.  The amplitude of the sine and cosine curves represents half the distance between the maximum and minimum values of the function.  Find the amplitude of each of the two graphs and explain how you found them.

5.  The period of the sine and cosine curves is the distance along the x-axis it takes to complete one full cycle.  Find the period of each of the two graphs and explain how you found them.

Given the graph of y = sinx below.  Setting your window accordingly.  Sketch the following on the same axis using your graphing calculator as an aid. y = 2 sinx      and   y = -sin x    and   y = .5 sin x
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	Equation
	Effects on amplitude
	Effects on period
	Effect on starting point

	y = 2 sinx
	
	
	

	y = -sin x


	
	
	

	y = .5 sin x


	
	
	



Given the graph of y = sinx below, sketch the following on the same axis using your graphing calculator as an aid.        y = sin(2x)   and  y = sin(0.5x)

	Equation
	Effects on amplitude
	Effects on period
	Effect on starting point

	y = sin2x
	
	
	

	y = sin(0.5)x


	
	
	


Given the graph of y = sinx below, sketch the following on the same axis using your graphing calculator as an aid         y = 1 + sinx    and   y = -1 + sin x

	Equation
	Effects on amplitude
	Effects on period
	Effect on starting point?

	y = 1 + sinx
	
	
	

	y = -1 + sin x


	
	
	



Given the graph of y = sinx below, sketch the following on the same axis using your graphing calculator as an aid.        y = sin(x - π/2)  and y = sin(x + π/2)  and y = sin(3x + π/2)

	Equation
	Effects on amplitude
	Effects on period
	Effect on starting point

	y = sin(x - π/2)
	
	
	

	y = sin(x + π/2)


	
	
	

	y = sin(3x + π/2)


	
	
	


The general equation for the sine function is as follows:  y = d + a sin (bx - c)
Write a summary on how each of the following constants change the graph of the function:

	a
	

	b
	

	bx - c
	

	d
	


How do you think you can find the period of the function just by using the equation 

y = d + a sin (bx - c) ?  Explain your reasoning, you may want to refer back to the graphs you made.

How do you think you can find the amplitude of the function just by using the equation 

y = d + a sin (bx - c) ?  Explain your reasoning, you may want to refer back to the graphs you made.

How do you thing you can find the effect on the starting point (phase shift) by using the equation y = d + a sin (bx - c) ?  Explain your reasoning, you may want to refer back to the graphs you made.


The generic equation for the cosine function is as follows: y = d + a cos  (bx - c)
Do you think the same effects occur on the cosine function as do on the sine function?  Why or why not?

Using your graphing calculator, verify your results.  State which functions you used to verify your results.

 effects of y = asinx





 effects of y = sinbx





 effects of y = sin(bx-c)
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