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 Section 4.5A:  Graphs of the Sine and Cosine 
1)
Objective 1:  Understand the Graph of  y = sin x.
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a.
Graph  y1 = sin x on your graphing calculators.

b.
Domain:  -∞ < x < ∞        Range:  -1  ≤  sin x  ≤  1

c.
Period: 2(.  The graph repeats after an interval of 2(.

d.
y = sin(-x)  =  – sin x  then  sin x is an odd function.  (Remember, if f (-x)  =  – f (x), then  f  is odd.)

2)
Objective 2:  Graph Variations of  y = sin x.

a.
The x coordinates of the five key points in graphing  y  =  sin x  are:
1.
x1, the starting point, is usually the beginning of a cycle.
2.
x2 = x1 + (¼ period)

3.
x3 = x2 + (¼ period)

4.
x4 = x3 + (¼ period)

5.
x5 = x4 + (¼ period)

b.
In graphing y = sin x, the period is 2( and the starting point is x1 = 0, ¼ period is (/2, and the amplitude is 1.

1.
The starting point is x1 = 0

2.
The next point is 0 + ((/2) = (/2

3.
The next point is (/2 + ((/2) = (
4.
The next point is ( + ((/2) = 3(/2

5.
The next point is 3(/2 + ((/2) = 2(
c.
Clear the graphs on your graphing calculators,

1.
Graph:
y1 = sin x and 



y2 = 4sin x.  What happens?

2.
Then graph:
y3 = (1/4)sin x.

3.
What are your conclusions?

4.
The period is still 2(  but the amplitudes are different.  How?

d.
For  y = A sin x:

1.
|A| is called the amplitude 

2.
If |A| > 1, graph of  y = sin x  stretches vertically (pull away from the x-axis).

3.
If |A| < 1, graph  y = sin x  shrinks vertically (pull towards the x-axis).

e.
Clear the graphs on your graphing calculators

1.
Graph:
y1 = sin x   and 



y2 = sin (2x).  What happens?

2.
Then graph:
y3 = sin (1/2) x.

3.
What are your conclusions?

4.
The amplitudes are the same, but the periods are different.  How?

f.
For  y  =  sin B x:

1.
The period of  y  =  sin B x  is  2(/B.  (Solve  0 < Bx < 2()

2.
If |B| > 1,  graph of  y = sin x  contracts horizontally since the period is smaller.

3.
If |B| < 1,  graph of  y = sin x  expands horizontally since the period is larger.

See page 481 2nd ed or page 506 3rd ed below Check Point 2 for rationale.

g.
Consider y1  =  3sin(1/4) x.   A = ___________?     B = ___________?

Amplitude = _________?    Period = _________?    quarter period = _________?  

What are the five key points to plot?

x1 = ________?  x2 = ________?  x3 = ________?  x4 = ________?  x5 = ________?  

This graph will have vertical stretching and a horizontal expansion compared to  y = sin x.
h.
Now consider  y = Asin (Bx – C).
1.
Amplitude = |A|.
2.
Period = 2(/B.  Remember, for sin x, a cycle goes from  x = 0  to  x = 2(.

In this case,  0 < B x – C < 2(.  Solve the inequality for x and find the difference between the beginning and end points of the cycle.  That will be the period.

3.
Now you can see that there is a phase shift equal to C/B.

How can you tell if the shift it is right or left?
i.
Steps in graphing  y = A sin(B x – C)  Look at ex. 4, p 484 2nd ed or p 508 3rd ed,          y  =  4 sin(2 x – 2(/3).
Step 1.
Identify the amplitude, period and phase shift.


Amplitude  =  |A|  =  _________________

Period  =  2(/B  =  _________________

(Or, solve  0 < Bx – C < 2(  for the beginning and endpoints.  The period is the difference between these endpoints, which are the beginning and end of a cycle.)


Phase Shift  =  C/B  =  _________________  or look at above inequality.

Step 2.
Find the value of a quarter period.


Quarter period  =  _________________

Step 3.
Find the x values for the five key points.
1.
x1, the starting point, is usually the beginning of a cycle (look at inequality above).


x1  =  _________________
2.
x2 = x1 + (¼ period)  =  ______________________________________
3.
x3 = x2 + (¼ period)  =  ______________________________________
4.
x4 = x3 + (¼ period)  =  ______________________________________
5.
x5 = x4 + (¼ period)  =  ______________________________________
Step 3.
Find the y-values (these will either be 0 or ± A.) for the five key x-values. 

Step 4.
Plot these five coordinate points (x, y) and connect with a smooth curve, giving one complete cycle.

Step 5.
Extend the graph on either side by continuing the pattern.
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