Exploring Sine and Cosine Graphs Learning Task:
In the previous task you used your calculator to model periodic data using a sine graph.  Now you will explore the sine, cosine, and tangent graphs to determine the specific characteristics of these graphs.  

1. Using your knowledge of the unit circle, complete the following chart for f(x)=sin x.  (Use exact values.)

	x(
	-2π
	[image: image1.png]



	[image: image2.png]



	[image: image3.png]



	-π
	[image: image4.png]



	[image: image5.png]



	[image: image6.png]



	0
	[image: image7.png]



	[image: image8.png]



	[image: image9.png]



	π
	[image: image10.png]



	[image: image11.png]



	[image: image12.png]



	2π

	sin x(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


a. What do you notice about the values in the chart?

b. When is sin x=1?  


sinx=0? 

c. Does sin x appear to be a periodic function?  (look up periodic function if you don’t know what it means)                      If so, at what would you consider to be its period?
2. Use your graphing calculator to graph sin x. Check your mode to make sure you are using radians and make sure you have an appropriate window for your data.  Make a grid below and draw an accurate graph of sin x. Make sure you draw a smooth curve.



3. Study the graph to answer the following questions:

a. What is the period?

b. What is the domain and range?

c. What is the y-intercept?

d. Where do the x-intercepts occur?

e. What are the maximum values and where do they occur?

f. What is the minimum value and where does it occur?

g. How would your answers to questions d, e, and f change if your graph continued past 360(?

4. Using your knowledge of the unit circle and radians, complete the following chart for f(x)=cos x 
	x
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5. Use your graphing calculator to graph cos x. Check your mode to make sure you are using radians and make sure you have an appropriate window for your data.  Make a grid below and draw an accurate graph of cos x. Make sure you draw a smooth curve.


6. Study the graph to answer the following questions:

a. What is the period?

b. What is the domain and range?

c. What is the y-intercept?

d. Where do the x-intercepts occur?

e. What is the maximum value and where does it occur?

f. What is the minimum value and where does it occur?

g. Picture your graph continuing past 2π.  How would your answers to questions d, e, and f change?  

h. Re-write your answer to d, e and f and make sure to include all possible values. 

i. Using your graph, find the value of  cos [image: image26.png]


.      _________________________
j. Find all values of θ, such that [image: image28.png]


. _________________________
7.  Using your calculator, graph sin x and cos x on the same axis.  How are they alike? How are they different?

8. Using what you have learned about the graphs of the sine and cosine functions, practice graphing the functions by hand.  You should be able to quickly sketch the graphs of these functions, making sure to include zero’s, intercepts, maximums and minimums.  Be sure to create a smooth curve!

Sine





Cosine





The graphs of trigonometric functions can be transformed in ways similar to the function transformations you have studied earlier.  

9. Using your knowledge of transformation of functions make a conjecture about the effect 2 will have on the following graphs of cos x and sin x. Then graph it on a calculator to determine if your conjecture is correct.  Graph the parent function each time to compare the effect of 2 on the graph. (Make sure your mode is set on radians.)

a. f(x)= 2sin x




f(x)= 2cos x
b. f(x)= sin x + 2




f(x)= cos x +2
c. f(x)= sin (x - 2)




f(x)= cos (x -2)
d. (x)= sin (2x)




f(x)= cos (2x)
Using your conjectures from above, sketch the graph of these functions.  Use your calculator to check your graphs.  

e. f(x)=2 sin(x)+2



f(x)= 2cos(2x)
Consider the functions f(θ)=A sin(kθ + c)+h and f(θ)=A cos(kθ + c)+h.  A, k, c and h have specific effects on the graphs of the function. In trigonometry we also have special names for them based on their effect on the graph.  

10. The amplitude of the function is |A|.  Look back at 9a: f(x)= 2sin x and f(x)= 2cos x
a. What is the value of A?  How is it related to your graphs?

b. How is the amplitude related to the distance between the maximum and minimum values?

c. What effect does A have on the effect if A<0?  Graph y=-2sin x to test your conjecture.  

11. The period of the function is related to the value of k.  Look at 9d:  f(x)=sin(2x)  f(x)=cos(2x)
The period of the sine and cosine function is defined as[image: image30.png]


 , where k>0.  

a. When x was multiplied by 2, the function repeated itself twice in the usual period of 2π. What is the period of the functions in 9d?

b. Using your calculator look at the graph of the functions f(x)=sin x and f(x)=sin(4x).

Notice the graph repeats 4 times in the length of time it took sin x to complete one period. So the period of f(x)=sin(4x) is [image: image32.png]


 or [image: image34.png]


.  
12. Look back at 9c.  The 2 shifted the graph 2 units to the left.  A horizontal translation of a trigonometric function is called a phase shift.  When calculating the phase shift you have to consider the value of k, which determines the period of the function.  The phase shift = [image: image36.png]


 .          
If c>0, the graph shifts to the left. 

If c>0, the shift is to the right. 

a. Graph f(x) = sin x and g(x)=sin(x+2)on the same axis using radians. 

 For what values of x is f(x) = 0?

For what values of x is g(x) = 0?

b. What do you notice about your answers to II and III? 

c. Use the table feature on your calculator to investigate this relationship for values other than f(x)=0. 

13. Graph y=sin x and y= cos x on the same axes.  How can you use the sine function to match the graph of the cosine function?         
How can you use the sine function to match the graph of the cosine function? 

14. In trigonometric functions, h translates the graph h units vertically.  

a. What effect does 2 have on the graph of the function  y = f(x) + 2?

b. What effect did the 2 have on the graphs for 9b?  

c. What happens when h > 0?  h < 0 ? h = 0?

15. Look at this equation that models the average monthly temperatures for Asheville, NC.  (The average monthly temperature is an average of the daily highs and daily lows.)  

Model for Asheville, NC   [image: image38.png]f(£) = 18.5sin (Tt — 4) + 545



   where t = 1 represents January

a. Find the values of  A, k, c, and h in the equation.  

b. Graph the equation on your calculator. The maximum and minimum values of a periodic function oscillate about a horizontal line called the midline. 

c. How it the value of the amplitude related to this midline?

16. How is the amplitude related to the midline of f(x)=sin x?   f(x)=3sinx + 2?    f(x)=-4sin x -2?
17. State the amplitude and period of the following functions describe the graph of the function.

a. f(θ)=2sin(6θ)   

 A = _______  

period = ________

b.  f(θ)= -4cos(1/2 θ)     
A = _______   

period = _______
The frequency of a sine or cosine function refers to the number of times it repeats compared to the parent function’s period. Frequency is usually associated with the unit Hertz or oscillations/second and measures the number of repeated cycles per second.   The frequency and period are reciprocals of each other. 

Example: Determine the equation of a cosine function that has a frequency of 4.

The frequency and period are reciprocals of each other so the period =[image: image40.png]


 . 
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, we can replace the period with [image: image43.png]


 and solve for k.

If [image: image44.png]


, then [image: image45.png]


.   The cosine function with a frequency of 4 is f(θ)=cos(8πθ) .   
18. Find the equation of a sine graph with a frequency of 6 and amplitude of 4.

