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Sines, Sines, Everywhere are Sines.

Can't You Read the Sines?

Using the TI-83 to Study Sine Functions
Randall Gallaher

Lewis and Clark Community College

Name________________________
Materials:

Lab sheet

TI-83 Graphing Calculator

Objective:
In this lab activity, we will use the TI-83 to study sine curves.  At the completion of this lesson, you will be able to describe and to graph the curve of 
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 for all real a, b, c and d with b > 0.  Also, you will be introduced to the following terms:  maximum value, minimum value, amplitude, period, and phase shift. 
Procedure:



1.
We will begin this activity by looking at the sine values of several angles.  Do this as follows: 

a.
Change your calculator to 
"Degree" mode:

•
Press [MODE].

•
Arrow to Degree.

•
Press [ENTER].

•
Choose [2nd] [QUIT].


b.
Use the calculator to find 
sin 0, sin 45, etc. and fill in 
the chart to the right.

2.
What do you notice about the sine values? ________________________________


____________________________________________________________________________________________________________________________________

3.
Use the TI-83 to study even more sine values:


a.
In L1, enter the values:  -360, -345, -330, . . . , 330, 345, 360 as follows:

•
Choose [STAT], Edit.

•
If necessary, clear L1.

•
Arrow up so that L1 is highlighted.

•
Choose [2nd], [LIST], OPS, seq(.

•
Punch in:  x,x,-360,360,15)

•
Press [ENTER].


b.
Use L2 to find the sine of the values in L1.

•
Arrow up so that L2 is highlighted.

•
Punch in:  [SIN], [L1], [ ) ].

•
Press [ENTER].

4.
Look through the lists.  Does the pattern you discussed in #2 still hold?  Explain: ______________________________________________________________________________________________________________________________________________________________________________________________________




5.
Scatter plot the points from L1 and L2 on your calculator:


a.
If necessary, turn off all active graphs and stat


 
plots before you begin:

•
Choose [2nd] [STAT PLOT], PlotsOff, [ENTER].

•
Choose [Y=] and clear all entries from the screen.


b.
Activate stat plot for our graph:




•
Choose [2nd] [STAT PLOT], Plot1, [ENTER]. 

•
Set the Plot1 screen as in Figure 1.


c.
Choose the Window settings:

•
Press [WINDOW]

•
Change the settings as in Figure 2.


d.
Press [GRAPH] to view the graph.


e.
Choose [TRACE].  Arrow to the right and left to see



 what happens to y = sin x as x changes.

6.
Describe what happens to our graph (that is, what happens to y) as x increases from -360 to 360. ___________________________________________________
____________________________________________________________________________________________________________________________________

7.
Now you will graph the "whole" curve y = sin x (not just plot points on the curve as was done above).





a.
Turn off stat plot:

•
Choose [2nd] [STAT PLOT], Plot1, [ENTER].

•
Arrow right to Off, then press [ENTER].

•
Choose [2nd] [QUIT] to get back to the main screen.


b.
Graph the curve y = sin x:

•
Press [Y=].

•
If necessary, arrow to Y1=.

•
Press [SIN], [X,T,], [ ) ].  The screen should now look like Figure 3.

•
Choose [ZOOM], ZTrig.  (This automatically sets the window for a nice viewing of trigonometric functions.)

•
Press [ENTER] to see the graph.


c.
This graph should have the same shape as the scatter plot.  The only difference 
is that the curve is now "filled in."  Functions like this, whose curve consists of a 
repeated pattern, are called periodic functions.  The period of the function is the 
length of the shortest interval after which the graph repeats itself.

8.
Now you will discover changes in maximum and minimum values and changes in amplitude.  


a.
Graph the curve y = 2sin x.  Leave y = sin x on the graph as well.

•
Press [Y=].




•
Arrow down to Y2 and type 2sin(x); that is, press [2], [sin], [X,T,], [ ) ].  The screen should now look like Figure 4.

•
Press [GRAPH].


b.
How did the 2 effect the curve? ______________



_______________________________________

_______________________________________

_______________________________________

_______________________________________


c.
Now graph y = 3sin x (Follow the same steps that you used in part a).  How did 
the 3 effect the curve? ______________________________________________



________________________________________________________________



________________________________________________________________


d.
Graph y = 4sin x.  How did the 4 effect the curve? ________________________



________________________________________________________________



________________________________________________________________


e.
Graph y = (1/2)sin x.  How did the 1/2 effect the curve? ____________________



________________________________________________________________



________________________________________________________________


f.
Make a generalization about how a will effect the graph of y = a sin x._________



________________________________________________________________

________________________________________________________________
g.
The maximum value (M) of any function is its largest y-value.  The minimum 
value (m) of any function is its smallest y-value.  The amplitude of a periodic




function is defined as

M - m 
.

2
For each of the curves you graphed above, 


find the maximum, minimum, and amplitude.  Then, fill those values in the chart.

9.
What happens to y = a sin x when a is negative?


a.
Graph each curve below (Following the same steps you used in 8a.):

•
y = -sin x
•
y = -2sin x.

•
y = -3sin x.

•
y = -4sin x.

•
y = (-1/2)sin x

b.
How did the negative sign effect the curve? _____________________________



________________________________________________________________



________________________________________________________________





c.
For each of the curves 


you graphed above, find 

the maximum, minimum, 

and amplitude.  Then, 


fill those values in the 


chart.


d.
How did the negative effect the amplitude? _____________________________



________________________________________________________________



________________________________________________________________


e.
Describe an "easier" way to find the amplitude without using the formula from 8g. 
________________________________________________________________



________________________________________________________________



________________________________________________________________

10.
The period of a curve is the "time" it takes the function to complete one cycle.  This will be studied next.


a.
Graph y = sin 2x (Follow the same steps that you used in 8a).  How did the 2 
effect the curve? __________________________________________________



________________________________________________________________



________________________________________________________________


b.
Now graph y = sin 3x  How did the 3 effect the curve? _____________________



________________________________________________________________



________________________________________________________________


d.
Graph y = sin 4x.  How did the 4 effect the curve? ________________________



________________________________________________________________



________________________________________________________________


e.
Graph y = sin (1/2)x.  How did the 1/2 effect the curve? ____________________



________________________________________________________________



________________________________________________________________

f.
Make a generalization about how b will effect the graph of y = sin bx. _________



________________________________________________________________

________________________________________________________________





g.
The period of a wave can be determined by finding 
the distance between two adjacent maximum points.  
(Recall that distance is always positive.)  For 
example, using the function y = sin x, the distance 
between the maximum point (90, 1) and (450, 1) is 
450 - 90 = 360  (See Figure 5).  That 
is, the period 
of the function y = sin x is 360. In other words, it 
takes 360 for the curve to complete one full cycle.






Similarly, the period of the function y = sin 2x is the 

distance between the maximum point (45, 1) and 


(225, 1), which is 225 - 45 = 180  (See Figure 6). 



Note that 180 = 360 / 2.





h.
For each of the curves 
you graphed above, find 
two different maximum 
points and the period.  
Then fill those values in 
the chart.  


g.
Study the periods in the 
chart and analyze their relationships with 360.  Describe an “easier” way to find 
the period without using the method above.  That is, for the function y = sin bx, 
what is the period? ________________________________________________

________________________________________________________________
________________________________________________________________

11.
Before you graph it, predict how y = 4 sin 5x will look. ________________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


How will the graph of y = -2 sin (3/4)x look? ________________________________


__________________________________________________________________


__________________________________________________________________

12.
Phase shift is defined as the relative separation between the crests of two periodic curves that have the same frequency and period.  You will study two types of phase shift:  vertical and horizontal.  First we will look at vertical phase shift.


a.
Graph y = 1 + sin x (Follow the same steps that you used in 8a).  How did the 1 
effect the curve? __________________________________________________



________________________________________________________________



________________________________________________________________



Which direction (up or down) did the curve shift? _________________________



By how many units did the curve shift? _________________________________


b.
Now graph y = - 3 + sin x.  How did the - 3 effect the curve? ________________



________________________________________________________________



________________________________________________________________



Which direction did the curve shift? ___________________________________



By how many units did the curve shift? _________________________________


c.
Graph y = 4 + sin x.  How did the 4 effect the curve? ______________________



________________________________________________________________



________________________________________________________________



Which direction did the curve shift? ___________________________________



By how many units did the curve shift? _________________________________


d.
Generalize about how c will effect the graph of y = c + sin x. ________________



________________________________________________________________

________________________________________________________________


13.
Before you graph it, predict how y = 2 + sin 5x will look. ______________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = - 2 + 4sin x  will look. __________________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = 3 + (1/2)sin 2x  will look. ________________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = 1 - 2sin 3x  will look. ___________________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________

14.
Next, you will study horizontal phase shift.


a.
Graph y = sin (x - 15) (Follow the same steps that you used in 8a).  How did the 
“ - 15“effect the curve? ____________________________________________



________________________________________________________________



________________________________________________________________



Which direction (right or left) did the curve shift? _________________________



By how many degrees did the curve shift? ______________________________


b.
Now graph y = sin (x + 30).  How did the “ + 30“ effect the curve? __________



________________________________________________________________



________________________________________________________________



Which direction did the curve shift? ___________________________________



By how many degrees did the curve shift? ______________________________


c.
Graph y = sin (x - 125).  How did the “ - 125 “ effect the curve? ____________



________________________________________________________________



________________________________________________________________



Which direction did the curve shift? ___________________________________



By how many degrees did the curve shift? ______________________________


d.
Generalize about how d will effect the graph of y = sin (x - d). _______________



________________________________________________________________

________________________________________________________________


15.
Before you graph it, predict how y = 2 + sin (x - 45) will look. __________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = - 1 + sin 4(x - 30) will look. _____________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = - 2sin 3(x - 15) will look. _______________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = 1 + 2sin 3(x - 45) will look. _____________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = 5 - 3sin 4(x + 60) will look. _____________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________


Predict how the graph of y = - 2 + 4sin (1/2)4(x - 75) will look. _________________


____________________________________________________________________________________________________________________________________Graph it.  Was your prediction correct? ___________________________________

16.
For the function  y = c + a sin b(x - d), discuss how each real number a, b, c, and d (b > 0) effect the graph. _______________________________________________


__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




17.
Next you will work backwards.  Given the graph of a sinusoidal curve, you will approximate the function that the graph represents.  For example,  look at the graph in Figure 7.  The amplitude of the curve is 5 which means 


a = 5.  The period of the curve is 360 which means b = 1.  No vertical or horizontal phase shift has occurred which means that c = 0 and d = 0.  Thus, the function that represent the graph is  y = 0 + 5sin 1(x - 0) = 5sin x.





For each of the following exercises, the WINDOW setting is the same as is Figure 7.  These settings are shown in Figure 8.  In other words, each “tic” mark on x-axis represents 90, and each “tic” mark on the y-axis represents 1 unit.


 
Now look at the graph in Figure 9.  The amplitude of the curve appears to be 1.  Thus a = 1.  The period 





The period seems to be 180.  Now, you discovered in problem 10g that period = 360/b.  So, 180 = 360/b which means b = 360/180 = 2.  Examining further, notice that the graph is shifted up 1 unit, which means c = 1.  Also no horizontal phase shift is apparent, which means d = 0.  Thus, the function that represents the graph in Figure 9 is y = 1 + 1sin 2(x - 0) = 1 + sin 2x.


Find a sine function that represents each of the following graphs:



   
   


_____________________    _____________________    ____________________


_____________________
   _____________________    ____________________


_____________________    _____________________    ____________________


_____________________    _____________________    ____________________


_____________________
   _____________________    ____________________


_____________________    _____________________    ____________________


_____________________    _____________________    ____________________


_____________________
   _____________________    ____________________


_____________________    _____________________    ____________________


_____________________    _____________________    ____________________


_____________________
   _____________________    ____________________


_____________________    _____________________    ____________________

Special Note:

Everything that has been done in this lesson with sine functions can easily be adapted for studying the other trigonometric functions as well.  

Resource:
Margaret L. Lial, Charles D. Miller, and E. John Hornsby, Jr.,  Trigonometry - Fifth Edition, New York, 1993, Harper Collins College Publishing.

Homework A-sine-ment:

Name:________________________________

Describe in writing how the graph of each function will look compared to the graph of y = sin x.
1.
y = 2sin 3x
2.
y = 3sin 4(x - 10)

3.
y = 5 - 4sin 2(x - 150)

4.
Find a function that represents the graph below.
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