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Graphs of Sine, Cosine Functions
	Graphing Sine, Cosine with the help of the Unit Circle
Goal: Make sure that you can plot the sine/cosine function, in the xy plane. 

	1)  Given below is the unit circle.  For each point on the circle, label it with the angle (in radians), and the value of sin at that angle.  On the xy plane to the right of the circle, label each tick on the line with the angle, and the y value of y = Sin(x), where x = 0, 
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What is the domain of the Sine function?

What is the range of the Sine function?

What is the period of the Sine function? 

	2)  Given below is the unit circle.  For each point on the circle, label it with the angle (in radians), and the value of Cos at that angle.  On the xy plane to the right of the circle, label each tick on the line with the angle, and the y value of y = Cos(x), where x = 0, 
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What is the domain of the Cosine function?

What is the range of the Cosine function?

What is the period of the Cosine function?


	Transformations of Trig Functions
Goal: We eventually want to be able to examine the graph of (co)sine, and from that, determine the formula for the trig function that produced it.  We'll start by figuring out what effect different changes have on the graph of these functions.

	3)  Summarize the rules here, by briefly describing the effect of changing A,B,C, and D are.   Make sure you're clear about the effects of using positive and negative values, as well as using fractions, and numbers greater than 1.  The exercises that follow should help guide your examination of these different variables.
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If you Change this Variable:

In the following manner:

You see this effect

A
Positive Number,

A > 1
A

Positive Number,

0 < A < 1

A
Negative number

B
Positive Number,

B > 1 

B

Positive Number,

0 < B < 1

B
Negative number

C
Positive Number

C

Negative number

D

Positive Number

D

Negative number

 

	4)  Another professor sometimes uses the following table to summarize the effects of various transformations on the graph of the various trig functions.  If you find this helpful, please use it!
 
Vertical
Horizontal
 
Shift
Addition/Subtraction
Stretch/Shrink
Multiply/Divide
 
Outside the parentheses
Inside the parentheses
 
(For example, if you want to shift the function vertically (i.e., move it upwards), you do addition/subtraction outside of the the parentheses, like so: y = Sinθ + 2).


	5)  For this exercise, we'll examine the effects of changing just A, in the following equation:
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.  We'll set B to be 1, and C & D to be 0, so we end up with: 
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What you should do is

1. Make sure that your calculator is in "Radians" mode.

2. Graph the basic y=Sin(x) (so that we can compare an unchanged Sine function to the variations we'll try).  

· Draw what you see on the graph provided below, taking care to get the key points in the right place (i.e. make sure that at x = 
[image: image22.wmf]2
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, the function is at 1, etc)

3. Next, use your calculator to graph a couple of these variations, each in the same window as y=Sin(x) (so you can see the differences)(You don't need to graph them all, if you can figure out the effects with just a couple)

y = 2•Sin(x)


y=  4•Sin(x)

y = -1•Sin(x)


y=  -2•Sin(x)
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4. Draw several of these onto the graph below


5. Lastly, and most importantly, think about why changing A has this effect on the graph.  Make sure that you're able to explain intuitively, in English, what's going on here.
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	6)  For this exercise, we'll examine the effects of changing just B, in the following equation:
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.  We'll set A to be 1, and C & D to be 0, so we end up with: 
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What you should do is

1. Make sure that your calculator is in "Radians" mode.

2. Graph the basic y=Sin(x) (so that we can compare an unchanged Sine function to the variations we'll try).  

· Draw what you see on the graph provided below, taking care to get the key points in the right place (i.e. make sure that at x = 
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, the function is at 1, etc)

3. Next, use your calculator to graph a couple of these variations, each in the same window as y=Sin(x) (so you can see the differences)(You don't need to graph them all, if you can figure out the effects with just a couple)

y = Sin(2•x)


y=  Sin(4•x)

y = Sin(-1•x)


y=  Sin(-2•x)
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4. Draw several of these onto the graph below


5. Lastly, and most importantly, think about why changing B has this effect on the graph.  Make sure that you're able to explain intuitively, in English, what's going on here.


[image: image31.png]





	7)  For this exercise, we'll examine the effects of changing just C, in the following equation:


[image: image32.wmf](

)

(

)

D

C

x

B

Sin

A

y

+

+

·

=

.  We'll set A & B to be 1, and D to be 0, so we end up with: 
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What you should do is

1. Make sure that your calculator is in "Radians" mode.

2. Graph the basic y=Sin(x) (so that we can compare an unchanged Sine function to the variations we'll try).  

· Draw what you see on the graph provided below, taking care to get the key points in the right place (i.e. make sure that at x = 
[image: image34.wmf]2
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, the function is at 1, etc)

3. Next, use your calculator to graph a couple of these variations, each in the same window as y=Sin(x) (so you can see the differences)(You don't need to graph them all, if you can figure out the effects with just a couple)
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4. Draw several of these onto the graph below


5. Lastly, and most importantly, think about why changing C has this effect on the graph.  Make sure that you're able to explain intuitively, in English, what's going on here.
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	8)  For this exercise, we'll examine the effects of changing just D, in the following equation:
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.  We'll set A & B to be 1, and C to be 0, so we end up with: 
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What you should do is

6. Make sure that your calculator is in "Radians" mode.

7. Graph the basic y=Sin(x) (so that we can compare an unchanged Sine function to the variations we'll try).  

· Draw what you see on the graph provided below, taking care to get the key points in the right place (i.e. make sure that at x = 
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, the function is at 1, etc)

8. Next, use your calculator to graph a couple of these variations, each in the same window as y=Sin(x) (so you can see the differences)(You don't need to graph them all, if you can figure out the effects with just a couple)
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9. Draw several of these onto the graph below


10. Lastly, and most importantly, think about why changing C has this effect on the graph.  Make sure that you're able to explain intuitively, in English, what's going on here.
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	Finding a Sinusoidal Equation, Given A Graph (Or Points With Which To Make A Graph)

	9)  The following points are located on a sinusoidal* graph. First graph the unchanged, y=Sin(x) function on the provided space.  Next plot the points given, and connect them to form a sinusoidal graph. Lastly, figure out the equation, given what you know from the previous exercises.  I'd recommend looking for vertical compression/stretching, then looking for a vertical shift, then horizontal stretching/compression, and lastly a horizontal shift, but use whatever works for you.
The Points:
(0, 1)
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*Sinusoidal: Sine-like.  In other words, the graph has the characteristic 'wave' look that (co)sine graphs have.

	10)  Find the equation, given the following points (like you did in the previous exercise)
The Points: 
(0, 1)  
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	11)  Find the equation, given the following points (like you did in the previous exercise)

The Points:
(0, 2)
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(What is the equation if you try to use a Sine function?  How is it different if you use a Cosine function?)
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	12)  Find the equation, given the following points (like you did in the previous exercise)

The Points:
(0, 3)
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(What is the equation if you try to use a Sine function?  How is it different if you use a Cosine function?)
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