
Basic Commands 
 

Consider the data set:  {15, 22, 32, 31, 52, 41, 11} 

Entering Data: 
Data is stored in Lists on the calculator.  Locate and press 
the STAT button on the calculator.  Choose EDIT.  The 
calculator will display the first three of six lists (columns) 
for entering data.  Simply type your data and press 
ENTER. Use your arrow keys to move between lists. 
 
Data can also be entered from the home screen using set 
notation -- 
{15, 22, 32, 31, 52, 41, 11} → L1 (where → is the STO 
key)  

 

Data can be entered in a second list based upon the information in a previous list.  In the example 
below, we will double all of our data values in L1 and store them in L2.  If you arrow up ONTO L2, 
you can enter a formula for generating L2.  The formula will appear at the bottom of the screen.  
Press ENTER and the new list is created.  

   

 

 
Clearing Data: 
To clear all data from a list:  Press STAT.  From the 
EDIT menu, move the cursor up ONTO the name of the 
list (L1).  Press CLEAR.  Move the cursor down.  NOTE:  
The list entries will not disappear until the cursor is moved 
down.  (Avoid pressing DEL as it will delete the entire 
column.  If this happens, you can reinstate the column by 
pressing STAT #5 SetUpEditor.) 
  

 

 

You may also clear a list by choosing option #4 under the EDIT menu, ClrList.   ClrList will 
appear on the home screen waiting for you to enter which list to clear.  Enter the name of a list by 
pressing the 2nd button and the yellow L1 (above the 1). 
 
To clear an individual entry:  Select the value and press DEL.  

 



 
Sorting Data: (helpful when finding the mode) 
Locate and press the STAT button.  Choose option #2, 
SortA(. Specify the list you wish to sort by pressing the 
2nd button and the yellow L1 list name.  Press ENTER 
and the list will be put in ascending order (lowest to 
highest).  SortD will put the list in descending order. 
  

 

 
One Variable Statistical 
Calculations: 
Press the STAT button. Choose CALC at the top.  Select 1-
Var Stats.  Notice that you are now on the home screen.  
Specify the list you wish to use by choosing the 2nd button 
and the list name:  

                        
Press ENTER and view the calculations.  Use the down 
arrow to view all of the information. 

 

 

 

= mean 

 
 

 

  

 

= the sum of the data 
 

= the sum of the squares of the data 
 

= the sample standard deviation 
 

= the population standard deviation  
 = the sample size (# of pieces of data) 
 

= the smallest data entry 

 

= data at the first quartile 
 

= data at the median (second quartile) 
 

= data at the third quartile 
 = the largest data entry  
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Mean, Mode, Median 

Given the data set 
 {13, 3, 10, 9, 7, 10, 12, 8, 6, 3, 9, 6, 11, 5, 9, 13, 8, 7, 7} 

find the mean, median and mode. 

Enter the data into a list. 
(See Basic Commands for entering data.) 

 

Find the Mean and Median:   

Method 1: (fast and easy)  
Press 2nd MODE (QUIT) to return to the home screen. 
 
Press 2nd STAT (LIST).  Arrow to the right to MATH. 
 
Choose option  #3: mean(  if you want the mean. 
Choose option  #4: median(  if you want the median. 
 
Your choice will appear on the home screen waiting for you 
to tell it which list to use. 
 
Remember the List names appear on the face of the 
calculator above the number keys 1-6. 

 
 

 

  

Find the Mean and Median: 
   
Method 2: (a bit more sophisticated)  
Press STAT.  Arrow to the right to CALC.   Now choose 
option #1: 1-Var Stats.   

When 1-Var Stats appears on the home screen, tell the 
calculator the name of the list you are using  
                   (such as:   1-Var Stats L1) 
Press ENTER. 

Arrow up and down the screen to see the statistical 
information about the data. 

  

  

  

  



  

 

  

Find the Mode: (While there is no specific 
calculator function to find the mode, the calculator is helpful 
in ordering the data so that you can find the mode easily.) 
  

Sort the data into ascending or descending order to help find 
the mode.  
 
STAT, #2 SortA(, and specify L1, or the list you are using.   

 
 

 

Look at the list (STAT, #1 EDIT).  

Examine the data to see which value(s) appear(s) most often.  

The mode for this data set is 7 and 9.  Each of these values 
appears 3 times in the data set. 

Also see the example on finding mean, median and mode with grouped data. 
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Mean, Mode, Median with Grouped Data 

Find the mean, median and mode for this grouped data of test scores.  

Scores Frequency 

65 2 

70 3 

75 2 

80 5 

85 8 

90 7 

95 5 

100 3 
 

 

 
This problem could be solved by entering ALL 35 scores into one list, with the score 65 
appearing twice, 70 appearing 3 times, and so on.  But if we deal with the data as we deal 
with a frequency histogram, we can accomplish our task more quickly. 

Enter the scores into L1 and the 
frequencies into L2. 

(See Basic Commands for entering data.) 

 

Find the Mean and Median:   



Method 1: (fast and easy)  
Press 2nd MODE (QUIT) to return to the home screen. 
 
Press 2nd STAT (LIST).  Arrow to the right to MATH. 
 
Choose option  #3: mean(  if you want the mean. 
Choose option  #4: median(  if you want the median. 
 
Your choice will appear on the home screen waiting for you 
to tell it which list to use.  This time we will tell the 
calculator the list containing the scores AND the list 
containing the frequencies.  Notice the comma separating the 
lists. 
 
Remember the List names appear on the face of the 
calculator above the number keys 1-6. 

 
 

 

Find the Mean and Median: 
   
Method 2: (a bit more sophisticated)  
Press STAT.  Arrow to the right to CALC.   Now choose 
option #1: 1-Var Stats.   

When 1-Var Stats appears on the home screen, tell the 
calculator the name of the list containing the scores AND the 
name of the list containing the frequency 
                   (such as:   1-Var Stats L1, L2) 
 
Press ENTER. 

Arrow up and down the screen to see the statistical 
information about the data. 

 

 
Find the Mode: The mode can be quickly determined by examining the chart to see which 
score occurred most often.  No calculator work needed. 
 
The mode is 85.  
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Box and Whisker Plots 

Given the data set 
 {85, 100, 97, 84, 73, 89, 73, 65, 50, 83, 79, 92, 78, 10}, 

create a box and whisker plot to represent this data. 

1.   CLEAR out the graphs under y = (or turn them off). 
 
2.  Enter the data into the calculator lists.   
       Choose STAT, #1 EDIT and type in entries. 
       (See Basic Commands for entering data.) 
   

3. Two icons for Box-and-Whisker Plots: 
       Choose the second icon for beginning level work.  
        
      Press 2nd STATPLOT and choose #1 PLOT 1.   You should see 
      the screen at the right.  Be sure the plot is ON, the second  
      box-and-whisker icon is highlighted, and that the list you will be 
      using is indicated next to Xlist.    Freq: 1 means that each  
      piece of data will be counted one time. 
  

 

What about that other icon? 
The first box-and-whisker icon is the modified box plot dealing with 
outliers.  This modified version will not plot points that are 1.5*IQR 
beyond the quartiles. These points, called outliers, are plotted as 
individual points beyond the whisker in an attempt to give a more 
accurate picture of the dispersion of the data.  Notice the two plots 
displayed at the top of this page representing the same set of data. 
NOTE:   IQR stands for the Interquartile Range which is Q3 – Q1. 
  

 
Used in more advanced 

statistics. 

 
4.  Seeing the graph: 
      To see the box-and-whisker plot, press ZOOM and  
      #9 ZoomStat.   Press the TRACE key to see on-screen data 
      about the box-and-whisker plot.  The whiskers extend from the 
      minimum data point in the set to the first quartile, and from the 
      third quartile to the maximum point.   The box itself is defined 
      by Q1, the median and Q3.  The spider will jump from the 
      minimum value to Q1, to median, to Q3 and to the maximum 
value. 
  
 
 

 



5.  Placement of the graph:  
     The calculator ignores y-values when plotting box and whiskers.  You can plot up to 3  
       box-and-whisker plots on one screen display.  The first will be at the top of the screen, 
       the second in the middle and the third at the bottom. 
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Five Number Summary 

The "five number summary", or five statistical summary", consists of  
(1) the minimum, (2) the maximum, (3) the median, (4) the first quartile 

and (5) the third quartile. 

Find the "five number summary" for the data set 
 {85, 100, 97, 84, 73, 89, 73, 65, 50, 83, 79, 92, 78, 10}. 

Method 1.   A box and whisker plot will clearly show a five 
number summary.  See box-and-whiskers for information on 
creating these graphs. 
 
Pressing the TRACE key will display the values.  The whiskers 
extend from the minimum data point in the set to   

the first quartile, and from the third quartile to the maximum point.   The box itself is defined 
by Q1, the median and Q3.  The spider will jump from the minimum value to Q1, to median, 
to Q3 and to the maximum value. 
 
 
  

Method 2.  A complete five number summary is displayed on the lower portion of 
                       the 1-Var Stats screen.      

 
Enter the data in a list. 

 
Go to STAT - CALC and  

choose 1-Var Stats 

 
On the HOME screen, when 

1-Var Stats appears, type the 
list containing the data. 



 

 
 
Hit ENTER. 
 
When the 1-Var Stats information appears, notice that there is an 
arrow pointing downward at the bottom of the screen.  Arrow 
down.  

The five number summary is the listed as the last 5 items on this 
screen. 
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Additional Tidbits of Information 

Naming a List:  
You may create your own names for lists.  
Highlight L1.  Choose INS (2nd DEL).  Enter the 
name up to 5 letters.  Press ENTER.   L1 will not 
be lost, a new list will be created.  To transfer the 
data from L1 to the new list, highlight DAYS, enter 
L1, press ENTER.  

 

To delete this new list – highlight DAYS and press DEL.  This will remove the column listing but 
not the list from memory.  To delete the list from memory, choose 2nd MEM, #2 Mem Mgmt/Del, 
#4 List, arrow down to DAYS, and press DEL.  

 
If L1 - L6 disappear from your listings: 
If any of your lists, L1 through L6, should disappear from your columns, 
choose STAT, #5 SetUpEditor.  This will restore all lists L1 through L6.  
It will not remove data in residence. 
   

To Automatically Fill a List: 
(when the entries are the result of the evaluation of an expression)  
 
Highlight L1. Choose LIST (2nd STAT).  Choose OPS from the top.  
Choose #5 seq( .  Type (x, x, 0, 10, 1) to automatically generate numbers 
from 0 to 10. The parameters are (expression, variable, begin, end, 
increment).  
  

 

Other Valuable Options from the OPS menu: 
#4 Fill( - replaces each value in a list with a constant value - Fill (8,L3) will fill L3 with 8s.  If L3 is 
empty you will need to dimension the list first so that the calculator knows how many constants to 
create. 
                       5→dim(L3) tells the calculator that L3 will contain 5 values. 
 
#6 cumSum( - returns cumulative sums of the elements in the list, starting with the first element - If 
L1 contains {1,2,3,4,5}, then cumSum(L1) will return {1,3,6,10,15} 
  
To Add the Entire List: 
From the home screen, choose LIST (2nd STAT).  Choose MATH at the top. Option #5, sum(, will 
add all of the elements in the list.                 
                                                sum(L1) will add all of the elements in L1.  
  
To Create a Dynamic List: (a list in L2, based upon L1, that will change 
automatically when L1 is updated.)  
     Create L1 to contain the prices {12.95, 34.50, 50, 15.75, 67, 24.95}. 
      Create L2 to contain the 8% sales tax on each of these prices.  



   

Using the quotes (ALPHA +) when entering the formula for L2 will create a dynamic situation 
where L2 will automatically update when L1 changes.  Notice the marker placed at the top of L2 
designating that this list is dynamically created. 

 

Now, if 12.95 in L1 is changed to 19.95, the sales tax in L2 is 
automatically updated. 
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Histograms 

Given the data set 
 {13, 3, 10, 9, 7, 10, 12, 8, 6, 3, 9, 6, 11, 5, 9, 10 13, 8, 7, 7}, 

create a histogram representing this data. 

1.  CLEAR out the graphs under y = (or turn them off). 
 
2.  Enter the data into the calculator lists. Choose STAT,  #1 
EDIT 
     and type in entries.  (See Basic Commands for entering data.)  

 
3.  To plot a histogram: 
     Press 2nd STATPLOT and choose #1 PLOT 1.  You 
should 
        see the screen at the right.  Be sure the plot is ON, the  
        histogram icon is highlighted, and that the list you will be 
using 
        is indicated next to Xlist.   Freq: 1 means that each piece of 
       data will be counted one time. 

 

 

 
4.  Controlling the graphical display of a histogram: 
      To see the histogram, press ZOOM and #9 ZoomStat.  
       (ZoomStat automatically sets the window to an appropriate 
size 
       to view all of the data.)  Press the TRACE key to see on-
screen 
       data about the histogram.  The spider will jump from bar to 
bar 
       showing the range of values contained within each bar and 
the 
       number of entries from the list (n) that fall within that range.  

 

 
•  Under your WINDOW button, the Xscl value controls the width of each bar beginning with 
    Xmin. Choosing ZoomStat will automatically adjust Xmin, Xmax, Ymin, Ymax, and Xscl.   
    (If you wish to see EACH piece of data as a separate interval, set the Xscl to 1.) 
•   Integer values for Xscl will be the easiest to read. 
•   If you wish to adjust your own viewing window, remember that (Xmax-Xmin)/Xscl  must be 
less than 
    or equal to 47 for the histogram to be seen in the viewing window.   
•  A value that occurs on the edge of a bar is counted in the bar to the right. 
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Frequency Tables 

From a Frequency Table: 

X 0 1 2 3 4 5 6 7 8 9 10 
f 3 4 7 4 10 9 7 3 6 2 4 

prepare a histogram representing this data. 

1.  Enter the data values in L1.  Enter their frequencies in L2, 
being careful that each data value and its frequency are entered 
on the same horizontal line.  (See Basic Commands for entering 
data.) 

 

2.  Activate the histogram.  Press 2nd STATPLOT and 
choose 
#1 PLOT 1.   You will see the screen at the right.  Be sure the 
plot is ON, the histogram icon is highlighted, and that the list 
you will be using is indicated next to Xlist.   When using a 
Frequency Table set Freq: L2 so that the number of times the 
data values appear will be determined by the numbers 
appearing in L2.  

3.  To see the histogram, press ZOOM and #9 ZoomStat. 
Press the TRACE key to see on-screen data about the 
histogram.  The screen to the right shows the histogram 
developed directly from the ZoomStat choice of increments.   
Not so nice increments! 

 

4.  Adjusting the Xscl value to 1 (under WINDOW), gives a 
better representation of the data in this example.  Much nicer 
increments! 
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Cumulative Frequency Histogram 

From a Frequency Table: 

X 0 1 2 3 4 5 6 7 8 9 10 
f 3 4 7 4 10 9 7 3 6 2 4 

prepare a cumulative frequency histogram representing this data. 

1.  Enter the data values in L1.  Enter their frequencies in L2, being careful that each data 
value and its frequency are entered on the same horizontal line.  (See Basic Commands for 
entering data.) 
 
2.  Have the calculator prepare a cumulative sum of the values in L2 and place the answers in 
L3.  Move your cursor to L3 and arrow up onto L3.  Now, go to LIST (2nd STAT), arrow to 
the right to OPS and choose #6 cumSum(.    Indicate that L2 is the list that will create the 
cumulative sum.   Press ENTER.  The cumulative sum now appears in L3. 

 

Hint:  If you enter cumSum(L2) in quotes, the sum will 
automatically update wherever L2 changes. 
 
The quotes are found by pressing ALPHA and then the + 
key. 

 

  

 
3. Activate the histogram.  Press 2nd STATPLOT and 
choose 
#1 PLOT 1.   You will see the screen at the right.  Be sure the 
plot is ON, the histogram icon is highlighted, and that the list 
you will be using is indicated next to Xlist.   When preparing a 
Cumulative Frequency Histogram set Freq: L3 so that the 
cumulative sum values for the data values will be determined 
by the numbers from L3. 

 



4.  To see the histogram, press ZOOM and #9 ZoomStat. 
Press the TRACE key to see on-screen data about the 
histogram.   
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Scatter Plots 

A scatter plot is a graph used to determine whether there is a relationship between 
paired data.  

In many real-life situations, scatter plots follow patterns that 
are approximately linear.  If y tends to increase as x increases, 
then the paired data are said to be a positive correlation.  If y 
tends to decrease as x increases, the paired data are said to be 
a negative correlation.  If the points show no linear pattern, 

the paired data are said to have relatively no correlation. 
 

 
To set up a scatter plot: 
Clear (or deactivate) any entries in Y= before you begin. 

1.  Enter the X data values in L1.  Enter the Y data 
values in L2, being careful that each X data value and its 
matching Y data value are entered on the same horizontal 
line.  
 (See Basic Commands for entering data.) 

 

 
2.  Activate the scatter plot.  Press 2nd STATPLOT 
and choose #1 PLOT 1.   You will see the screen at the 
right.  Be sure the plot is ON, the scatter plot icon is 
highlighted, and that the list of the X data values are next 
to Xlist, and the list of the Y data values are next to 
Ylist.  Choose any of the three marks. 

 
3.  To see the scatter plot, press ZOOM and #9 ZoomStat.  Hitting TRACE and right arrow will 
move along the data points.  

4.  To turn the scatter plot off, when you are finished with this problem: 
       Method 1:   Go to the Y= screen.  Arrow up onto the PLOT highlighted at the top of the 
screen.  
                           Press ENTER to turn it off. 
       Method 2:   Go to STAT PLOT (above Y=).  Choose your PLOT location.  Arrow to OFF. 
                           Press ENTER to turn it off. 
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Line of Best Fit 

A line of best fit  (or "trend" line) is a 
straight line that best represents the data on 

a scatter plot.   
This line may pass through some of the points, 

none of the points, or all of the points. 
 

 You can examine lines of best fit with: 
     1.  paper and pencil only 
      2.  a combination of graphing calculator 
and  
           paper and pencil 
      3.  or solely with the graphing calculator 
  

   Example:  Is there a relationship between the fat grams and the total calories 
                                in fast food? 

Sandwich 
Total Fat 

(g) 
Total 

Calories 
Hamburger 9 260 
Cheeseburger 13 320 
Quarter Pounder 21 420 
Quarter Pounder with Cheese 30 530 
Big Mac 31 560 
Arch Sandwich Special 31 550 
Arch Special with Bacon 34 590 
Crispy Chicken  25 500 
Fish Fillet  28 560 
Grilled Chicken 20 440 
Grilled Chicken Light 5 300 
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Calculator Regression Models 

A mathematical model is an equation that best describes a particular 
set of paired data. 

These mathematical models are referred to as 
regression models and are used to predict one variable based upon 

another variable. 

The linear based regression models on the graphing calculator: 

• Linear (LinReg)    y = ax + b  The graph of x versus y is linear. 
  

Fits Linear by Transformations:  
• Logarithmic (LnReg)   y = a + b ln(x)  The graph of ln(x) versus y is linear.   Calculates a and b 

using linear least squares on lists of ln(x) and y instead of x 
and y. 

• Exponential (ExpReg)   y = a (b x)  The graph of x versus ln(y) is linear. 
Calculates A and B using linear least squares on lists of x and 
ln(y) instead of x and y, and then 
a = eA and b = eB . 

• Power (PwrReg)   y = a ( x b )  The graph of ln(x) versus ln(y) is linear. 
Calculates A and b using liner least squares on list of ln(x) and 
ln(y) instead of x and y, and then 
a = eA. 

Other models available on the graphing calculator: 
   

• Quadratic (QuadReg) 
   

For three points, fits a polynomial to the data.  For 
more than three points, fits a polynomial 
regression. 

• Cubic (CubicReg) 
   

For four points, fits a polynomial to the data.  For 
more than four points, fits a polynomial regression. 

• Quartic (QuartReg) 
   

For five points, fits a polynomial to the data.  For 
more than five points, fits a polynomial regression. 

• Logistic (Logistic) 
  

 

Fits equation to data using iterative least-squares 
fit. 

• Sinusoidal (SinReg) 
   

Fits sine wave to data using iterative least-squares 
fit. 
  

  

!



Rules for Developing a Model 
   

Since mathematical models (regression models) are often used to predict the relationship 
between paired data elements, it is important to understand how to choose a model that will be a 

"good fit" for the particular data set.    

There are several things to keep in mind when attempting to develop a 
model that will be a "good fit": 

 

1.  Visually compare the graph of the data to the 
graph of the model.  (Look for a pattern from the 
graph.) 
Prepare a scatter plot and examine the graph.  Look to see which regression 
model appears to best represent the scatter plot graph.  Know the general shapes 
of the regression models.  When trying to select a model, choose only those 
models that appear to fit the observed points reasonably well.  Extend the 
WINDOW to see how the regression equation behaves at higher x-values. 

Linear based regression models:    
(Other representations of these shapes may also exist due to the different natures of the data.) 

 Linear 
 y = a + bx 

Logarithmic 
 y = a + blnx  

Exponential 
 y = abx     

 Power 

 y = axb 

 
Does the plotted data 

resemble a straight line?  

• The slope may be either 
positive or negative. 
• Linear associations are 
the most popular because 
they are easy to read and 
interpret.  

 
Does the plotted data 

ascend rapidly at the left 
but level off toward the 

right? 
 

Remember the shape of 
the natural logarithmic 
function crossing the x-
axis at one and domain x 

> 0. 

 

 
Does the plotted data 

appear to grow (or 
decline) by percentage 
increases (decreases)?  

• Useful for values that 
grow by percentage 

increases. 
• Often deals with growth 
of populations, bacteria, 
radio-active decay, etc. 

Remember the shape of 
the exponential function, 
crossing the y-axis at one 

and range y > 0 

 
Does the plotted data 
possess characteristics 

not seen in the first three 
models?  Not a straight 
line, but a more gradual 

change than exponential?  

•  Power functions are of 
the form y = axb. 

Remember the nature of 
such graphs when the 
exponent is odd and 

even.    

First quadrant:



 

 

 
Outside first quadrant: 

 

 Other regressions: 

Quadratic 
y = ax2 + bx + c 

Logistic 
y = c/(1 + ae -bx) Cubic  Quartic Sinusoidal 

y = asin(bx + c) + d 

 
Modified version of 

power model. 

 
S-shaped 

 
Modified version 
of power model. 

 
Modified version 
of power model. 

 
Remember the 

periodic nature of 
such graphs. 

  

2.  Calculate a correlation coefficient, r (for some models). 
The correlation coefficient measures the strength and the direction of a linear relationship between two 
variables.  A value of | r | near one may indicate a "good fit". 
  

3.  Calculate a coefficient of determination, r2 (R2). 
The coefficient of determination represents the percent of the data that is the closest to the line of best fit.  
For example, if r = 0.922, then r 2 = 0.850, which means that 85% of the total variation in y can be 
explained by the linear relationship between x and y (as described by the regression equation).  The other 
15% of the total variation in y remains unexplained.  

Do not place too much importance on small differences between r2 values, such as r2 = 0.987 and r2 = 
0.984.  Also, keep in mind that r, r2 and R2 values cannot be directly compared when calculating certain 
regression models. 
  

4.  Examine the residuals. 
Examine the graph of the residuals, which depicts the measure of the signed distances between the actual 
data values and the outputs predicted by the model.  A good model has residuals that are near zero and are 
randomly distributed.  
  

5.  Think about your answer. 
Is your choice realistic?  Don't use a model that will lead to predicted values that are totally unrealistic.  



  

 
"The best choice (of a model) depends on the set of data being analyzed and requires 

an exercise in judgment, not just computation." 
                                                                                  "Modeling the US Population" by Shelly Gordon 
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Turn on the Diagnostics Flag 

   

The Diagnostic flag must be “on” for you to see your r 
and r2 values.  

Note:  When your calculator is reset (or the default is 
set), your Diagnostic flag will be turned off.  You will 
need to turn your Diagnostics back on.  
  

To turn the Diagnostics on: 
1. Press 2nd CATALOG (above the numeral zero) to 
display the Catalog in alpha mode (note the A in the 
upper right hand corner). 

 

 
2. Press D (to fast forward to the D's) and use the down arrow ▼ to move the pointer 
to DiagnosticOn. 
 
3. Press ENTER.  DiagnosticOn will appear on the home screen.  Press ENTER and 
“Done” will appear.  
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Correlation Coefficient 

How well does your regression equation truly represent 
your set of data? 

  One of the ways to determine the answer to this question is to  
exam the  correlation coefficient and the coefficient of determination. 

 

The correlation coefficient, r, and 
 the coefficient of determination, r 2 , 

will appear on the screen that shows the 
regression equation information 

 (be sure the Diagnostics are turned on --- 
2nd Catalog (above 0), arrow down to  
DiagnosticOn, press ENTER twice.) 

 
In addition to appearing with the regression 

information, the values r and r 2 can be found 
under VARS, #5 Statistics → EQ #7 r and #8 r 2 .  

  

Correlation Coefficient, r : 

   The quantity r, called the linear correlation coefficient, measures the strength and  
      the direction of a linear relationship between two variables. The linear correlation 
       coefficient is sometimes referred to as the Pearson product moment correlation coefficient in 
       honor of its developer Karl Pearson. 
   The mathematical formula for computing r is: 

                              
                                   where n is the number of pairs of data. 
           (Aren't you glad you have a graphing calculator that computes this formula?) 
   The value of r is such that -1 < r < +1.  The + and – signs are used for positive 
      linear correlations and negative linear correlations, respectively.   
   Positive correlation:    If x and y have a strong positive linear correlation, r is close 
      to +1.  An r value of exactly +1 indicates a perfect positive fit.   Positive values 
      indicate a relationship between x and y variables such that as values for x increases, 
      values for  y also increase.  
   Negative correlation:   If x and y have a strong negative linear correlation, r is close 
     to -1.  An r value of exactly -1 indicates a perfect negative fit.   Negative values 
     indicate a relationship between x and y such that as values for x increase, values 
     for y decrease.  



   No correlation:  If there is no linear correlation or a weak linear correlation, r is 
     close to 0.  A value near zero means that there is a random, nonlinear relationship 
     between the two variables 
   Note that r is a dimensionless quantity; that is, it does not depend on the units  
     employed. 
   A perfect correlation of ± 1 occurs only when the data points all lie exactly on a 
     straight line.  If r = +1, the slope of this line is positive.  If r = -1, the slope of this 
     line is negative.   
   A correlation greater than 0.8 is generally described as strong, whereas a correlation 
      less than 0.5 is generally described as weak.  These values can vary based upon the 
     "type" of data being examined.  A study utilizing scientific data may require a stronger 
      correlation than a study using social science data.    

 
   

Coefficient of Determination, r 2  or  R2 : 

   The coefficient of determination, r 2, is useful because it gives the proportion of  
      the variance (fluctuation) of one variable that is predictable from the other variable. 
      It is a measure that allows us to determine how certain one can be in making 
      predictions from a certain model/graph. 
   The coefficient of determination is the ratio of the explained variation to the total 
      variation. 
   The coefficient of determination is such that 0 <  r 2 < 1,  and denotes the strength 
      of the linear association between x and y.   
   The coefficient of determination represents the percent of the data that is the closest 
      to the line of best fit.  For example, if r = 0.922, then r 2 = 0.850, which means that 
      85% of the total variation in y can be explained by the linear relationship between x 
      and y (as described by the regression equation).  The other 15% of the total variation 
      in y remains unexplained. 
   The coefficient of determination is a measure of how well the regression line 
      represents the data.  If the regression line passes exactly through every point on the 
      scatter plot, it would be able to explain all of the variation. The further the line is 
      away from the points, the less it is able to explain.  
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Correlation does not equal Causation! 

You were given the data at the right comparing the 
weight of cars in pounds with their highway gas 

mileage.  You found a linear regression equation and 
determined that your model was a good fit. 

 
So, you now state for the whole world to hear that 

heavier cars get less gas mileage.  Right??? 

Not necessarily.  Your statement may be correct for 
this particular set of data, but it may not be a 

universal truth.   

It may also be true that the weight of the car has 
nothing to do with the gas mileage.  Perhaps some 

other factor is affecting the gas mileage. 

Just because a correlation exists does not guarantee 
that the change in one of your variables is causing 

the change in the other variable.  

  

Car Weight in 
Pounds 

Gas Mileage 
MPG  

(highway) 
3489 28 
3955 25 
3345 27 
3085 29 
4915 18 
4159 21 
4289 20 
3992 26 

 

 

   

 

 

 

 

 

 



Consider 
this 

situation: 

 

     
     During the months of March and April, 
the weekly weight increases of a puppy in 
New York were collected.  For the same 
time frame, the retail price increases of 
snowshoes in Alaska were collected.  The 
data was examined and was found to have a 
very strong linear correlation.  

     So, this must mean that the weight 
increase of a puppy in New York is causing 
snowshoe prices in Alaska to increase.  Of 
course this is not true! 

     The moral of this example is:  "be careful 
what you infer from your statistical 
analyses."  Be sure your relationship makes 
sense.  Also keep in mind that other factors 
may be involved in a cause-effect 
relationship. 

  

Weekly Data Collection 
The weight of a 

growing puppy in New 
York 

The retail price of 
snowshoes in Alaska 

8 pounds $32.45 
8.5 $32.95 
9 $33.45 

9.6 $34.00 
10.1 $34.50 
10.7 $35.10 
11.5 $35.63 
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Linear Regression 
A linear regression is also know as the "line of best fit".   

Side note:  Although commonly used when dealing with "sets" of data, the linear regression can also be used 
to simply find the equation of the line between two points. 
Example: Find the equation of the line passing through (-1, 1) and (-4,7). 
Entering the information as shown in the screens below, we arrive at the equation of the line:  

       

The equation is y = -2x -1. 
The correlation coefficient is -1 since both point are 
"on" the line and the line slopes negatively. 

 

Linear Regression Model Example 
(Download the Worksheet to Accompany this Problem) 

Please read the Terms of Use. 

Let's examine an example of the linear regression as it pertains to a "set" of data. 

  
Data:  Is there a relationship between Math SAT scores and the 
number of hours spent studying for the test?  A study was conducted 
involving 20 students as they prepared for and took the Math section 
of the SAT Examination. 

                                     
 
  

Task: a.) Determine a linear regression model equation to 
represent this data. 

  b.) Graph the new equation. 
  c.) Decide whether the new equation is a "good fit" to 

represent this data. 
  d.) Interpolate data:  If a student studied for 15 hours, 

based upon this study, what would be the expected 
Math SAT score?  

 

Hours Spent 
Studying  

Math SAT 
Score 

4 390 
9 580 
10 650 
14 730 
4 410 
7 530 
12 600 
22 790 
1 350 
3 400 
8 590 
11 640 
5 450 
6 520 
10 690 
11 690 
16 770 
13 700 
13 730 
10 640 

 

  e.) Interpolate data:  If a student obtained a Math SAT score of 720, based upon this study, how 
many hours did the student most likely spend studying? 

  f.)  Extrapolate data:  If a student spent 100 hours studying, what would be the expected Math SAT 



score?  Discuss this answer.             
  Any answers in relation to this problem are to be rounded to the nearest tenth. 

If rounding is not indicated in a problem, leave the full calculator entries as answers. 
 

Step 1.  Enter the data into the lists.   
For basic entry of data, see Basic Commands. 

 

Step 2.  Create a scatter plot of the data.   
     Go to STATPLOT (2nd Y=) and choose the first 
plot.  Turn the plot ON, set the icon to Scatter Plot 
(the first one), set Xlist to L1 and Ylist to L2 
(assuming that is where you stored the data), and 
select a Mark of your choice. 

       

 
  

Step 3.  Choose Linear Regression Model. 
     Press STAT, arrow right to CALC, and arrow 
down to 4: LinReg (ax+b).  Hit ENTER.  When 
LinReg appears on the home screen, type the 
parameters L1, L2, Y1.  The Y1 will put the equation 
into Y= for you. 
        (Y1 comes from VARS → YVARS, #Function, Y1) 
 

       
  

 
The linear regression equation is 

y = 25.3x + 353.2 
(answer to part a) 

Step 4.  Graph the Linear Regression Equation 
from Y1. 
     ZOOM #9 ZoomStat to see the graph. 

 
(answer to part b) 



Step 5.  Is this model a "good fit"? 
     The correlation coefficient, r, is .9336055153 
which places the correlation into the "strong" 
category.  (0.8 or greater is a "strong" correlation) 
     The coefficient of determination, r 2, is 
.8716192582 which means that 87% of the total 
variation in y can be explained by the relationship 
between x and y.  The other 13% remains 
unexplained. 
     Yes, it is a "good fit".  
         (answer to part c) 

 

Step 6.  Interpolate:  (within the data set) 
      If a student studied for 15 hours, based upon this study, 
what would be the expected Math SAT score?  
 
From the graph screen, hit TRACE, arrow up to 
obtain the linear equation at the top of the screen, 
type 15, hit ENTER, and the answer will appear at 
the bottom of the screen. 
 

                
                          (answer to part d --  
                       Math SAT score of 733.1) 

Step 7.  Interpolate:  (within the data set) 
   If a student obtained a Math SAT score of 720, based 
upon this study, how many hours did the student most likely 
spend studying?   
   
Go to TBLSET (above WINDOW) and set the 
TblStart to 13 (since 13 hours gives a score of 700).  
Set the delta Tbl to a decimal setting of your choice.  
Go to TABLE (above GRAPH) and arrow up or 
down to find your desired score of 720, in the Y1 
column. 

                  

             
        (answer to part e --  approx. 14.5 hours) 

Step 8.  Extrapolate data:  (beyond the data set) 
     If a student spent 100 hours studying, what would be the expected Math SAT score? 
      Discuss this answer.                   



 

With your linear equation in Y1, go to the home screen and type Y1(100).  
Press ENTER. 

Our equation shows that if a student studies 100 hours, he/she should score 2885.8 on the 
Math section of the SAT examination.  The only problem with this answer is that the 
highest score that can be obtained is 800.  So why is this score so outrageous?   
ANSWER:  When you extrapolate data, the further you move away from the data set, the 
less accurate your information becomes.  In this problem, the largest number of hours in 
the data set was 22 hours, but the extrapolation tried to jump to 100 hours. 
                                            (answer to part f) 
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Linear Regression with Biological Data 
(or the realities of working with real-life data) 

Data:  The following data shows the relationship between chirps per second of a ground cricket 
and the corresponding ground temperature. 

  

 
 

Pierce (1949) measured the frequency (the 
number of wing vibrations per second) of chirps made by a 

ground cricket, at various ground temperatures.  Since 
crickets are ectotherms (cold-blooded), the rate of their 

physiological processes and their overall metabolism are 
influenced by temperature.  Consequently, there is reason 
to believe that temperature would have a profound effect 

on aspects of their behavior, such as chirp frequency. 
  

 

Chirps/Second Temperature (º F) 
20.0 88.6 
16.0 71.6 
19.8 93.3 
18.4 84.3 
17.1 80.6 
15.5 75.2 
14.7 69.7 
17.1 82.0 
15.4 69.4 
16.2 83.3 
15.0 78.6 
17.2 82.6 
16.0 80.6 
17.0 83.5 
14.1 76.3 

 

Task: a.) Determine a linear regression model equation to represent this data. 
  b.) Graph the new equation. 
  c.) Decide whether the new equation is a "good fit" to represent this data. 

  d.) Extrapolate data:  If the ground temperature reached 95º, then at what approximate 
rate would you expect the crickets to be chirping? 

  
e.) Interpolate data:  With a listening device, you discovered that on a particular morning 

the crickets were chirping at a rate of 18 chirps per second.  What was the 
approximate ground temperature that morning?   

  f.)  If the ground temperature should drop to freezing (32º F), what happens to the 
cricket's chirping? 

  Answers in this problem are to be rounded to the nearest thousandth. 
 

Step 1.  Enter the data into the lists.   
For basic entry of data, see Basic Commands. 

 
  



Step 2.  Create a scatter plot of the data.   
     Go to STATPLOT (2nd Y=) and choose the first plot.  Turn 
the plot ON, set the icon to Scatter Plot (the first one), set Xlist 
to L1 and Ylist to L2 (assuming that is where you stored the 
data), and select a Mark of your choice. 

             

 
Obviously, there is some scatter 

to this data. This variability is the 
norm, rather than the exception, 
when working with biological 

data sets.  Real life data seldom 
creates a nice straight line. 

Step 3.  Choose the Linear Regression Model. 
     Press STAT, arrow right to CALC, and arrow down to 4: 
LinReg (ax+b).  Hit ENTER.  When LinReg appears on the 
home screen, type the parameters L1, L2, Y1.  The Y1 will put 
the equation in to Y= for you.  
            (Y1 comes from VARS → YVARS, #Function, Y1)  

             
  

 
The linear regression equation is 

 
(answer to part a) 

Step 4.  Graph the Linear Regression Equation from Y1. 
     ZOOM #9 ZoomStat to see the graph. 

 
(answer to part b) 

Step 5.  Is this model a "good fit"? 
     The correlation coefficient, r, is .8364792791 which just 
barely places the correlation into the "strong" category.  (0.8 or 
greater is a "strong" correlation) 
     The coefficient of determination, r 2, is .6996975844 which 
means that 70% of the total variation in y can be explained by 
the relationship between x and y.  The other 30% remains 
unexplained. 
     Yes, it is somewhat of a "good fit".  
         (answer to part c) 

 



Step 6.  Extrapolate:  (beyond the data set) 
      If the ground temperature reached 95º, then at what approximate 
rate would you expect the crickets to be chirping? 
 
Go to TBLSET (above WINDOW) and set the TblStart to 20 
(since the highest temperature in the data set had 19.8 
chirps/second).  Set the delta Tbl to a decimal setting of your 
choice.  Go to TABLE (above GRAPH) and arrow up or down 
to find your desired temperature, 95º, in the Y1 column.  

    
        (answer to part d --  approx. 21.265 chirps per second) 

Step 7.  Interpolate:   
                          (within the data set) 
     With a listening device, you 
discovered that on a particular 
morning the crickets were chirping at 
a rate of 18 chirps per second.  What 
was the approximate ground 
temperature that morning? 
   
From the graph screen, hit 
TRACE, arrow up to obtain the 
power equation, type 47, hit 
ENTER, and the answer will 
appear at the bottom of the 
screen.  

 
(answer to part e --  the ground  

temperature will be approx. 84.407º F) 

Step 8.  If the ground temperature should drop to freezing (32º F), what happens to the cricket's 
chirping?  

 

 

The TABLE tells us that at 32º F there are 1.85 chirps per second.  So, 
what does this really mean?  Are the crickets cold? 

These findings are a bit deceiving.  At 32º F, the crickets are dead.  
The lifespan of a cricket in a cold climate is very short.  The crickets 
spend the winter as eggs laid in the soil.  These eggs hatch in late 
spring or early summer, and tiny immature crickets called nymphs 
emerge.  Nymphs develop into adults within approximately 90 days. 
The adults mate and lay eggs in late summer before succumbing to 
old age or freezing temperatures in the fall. 

Also, remember that the further you extrapolate away from the data set,  
the less reliable the information will be. 
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Exponential Regression Model Example 
(when doing an exponential regression, the y-values must be greater than 0) 

(Download the Worksheet to Accompany this Problem) 
Please read the Terms of Use.   

  
Data:  The data at the right shows the cooling temperatures of a 
freshly brewed cup of coffee after it is poured from the brewing pot 
into a serving cup.  The brewing pot temperature is approximately 
180º F. 
 
 

                                
  

Time (mins)     Temp ( º F)     
0 179.5 
5 168.7 
8 158.1 
11 149.2 
15 141.7 
18 134.6 
22 125.4 
25 123.5 
30 116.3 
34 113.2 
38 109.1 
42 105.7 
45 102.2 
50 100.5 

 

Task:  a.) Determine an exponential regression model equation to represent this data. 
  b.) Graph the new equation. 
  c.) Decide whether the new equation is a "good fit" to represent this data. 
  d.) Based upon the new equation, what was the initial temperature of the coffee? 
  e.) Interpolate data:  When is the coffee at a temperature of 106 degrees? 
  f.) Extrapolate data:  What is the predicted temperature of the coffee after 1 hour?  

  

g.) In 1992, a woman sued McDonald's for serving coffee at a temperature of 180º  that caused her 
to be severely burned when the coffee spilled.  An expert witness at the trial testified that 
liquids at 180º will cause a full thickness burn to human   skin in two to seven seconds.  It was 
stated that had the coffee been served  at 155º, the liquid would have cooled and avoided the 
serious burns.  The  woman was awarded over 2.7 million dollars.  As a result of this famous 
case, many      restaurants now serve coffee at a temperature around 155º.   How long should 
restaurants wait (after pouring the coffee from the pot) before serving coffee, to ensure that the 
coffee is not hotter than 155º ? 

  h.)  If the temperature in the room is 76° F, what will happen to the temperature of the coffee, after 
being poured from the pot, over an extended period of time? 

                                    



Step 1.  Enter the data into the lists.   
For basic entry of data, see Basic Commands. 

 

Step 2.  Create a scatter plot of the data.   
     Go to STATPLOT (2nd Y=) and choose the 
first plot.  Turn the plot ON, set the icon to Scatter 
Plot (the first one), set Xlist to L1 and Ylist to L2 
(assuming that is where you stored the data), and 
select a Mark of your choice. 

       

 

Step 3.  Choose Exponential Regression Model. 
     Press STAT, arrow right to CALC, and arrow 
down to 0: ExpReg.  Hit ENTER.  When ExpReg 
appears on the home screen, type the parameters 
L1, L2, Y1.  The Y1 will put the equation into Y= 
for you.  
      (Y1 comes from VARS → YVARS, #Function, Y1)  
 

      
  

 
The exponential regression equation is 

 
(answer to part a) 

Step 4.  Graph the Exponential Regression 
Equation from Y1. 
     ZOOM #9 ZoomStat to see the graph. 

 
(answer to part b) 

Step 5.  Is this model a "good fit"? 
     The correlation coefficient, r, is  
-.9849556976 which places the correlation into the 
"strong" category.  (0.8 or greater is a "strong" 

 



correlation) 
     The coefficient of determination, r 2, is 
.9701377262 which means that 97% of the total 
variation in y can be explained by the relationship 
between x and y.   
     Yes, it is a very "good fit".  
         (answer to part c) 

Step 6.   
      Based upon the new equation, what was the initial 
temperature of the coffee? 
 
The exponential regression equation is 
                     
where x stands for time.  The initial temperature 
would occur when the time equals zero.  
Substituting zero for x gives an initial temperature 
of 171.462º. 
                          (answer to part d) 

Step 7.  Interpolate:  (within the data set) 
   When is the coffee at a temperature of 106 degrees? 
   
Go to TBLSET (above WINDOW) and set the 
TblStart to 42 (since 42 minutes gives a 
temperature close to 106º).  Set the delta Tbl to a 
decimal setting of your choice.  Go to TABLE 
(above GRAPH) and arrow up or down to find 
your desired temp of 106º, in the Y1 column. 

                   

             
    (answer to part e --  after approx. 40.7 minutes) 

Step 8. Extrapolate data: (beyond the data set) 
     What is the predicted temperature of the coffee after 1 
hour?  
 
   Change 1 hour to 60 minutes.  With your 
exponential equation in Y1, go to the home screen 
and type Y1(60).  Press ENTER.                          

 
                 (answer to part f -- 84.4º F) 

Step 9.   How long should the restaurants wait (after 
pouring the coffee from the pot) before serving coffee, to 
ensure that the coffee is not hotter than 155º ? 
Repeat procedure from Step 7:  

 
(answer to part g -- approx. 8.5  minutes) 

Step 10.  If the temperature in the room is 76° F, what will happen to the temperature of the coffee, after being 



poured from the pot, over an extended period of time?  

The new exponential equation shows that the coffee will reach room temperature after 68.8 minutes.  
The exponential graph is asymptotic to the x-axis, therefore the y-values approach zero.  This can be 
seen by observing successively larger values substituted into the new exponential equation (see home 
screen substitutions below).  Even though the graph approaches zero asymptotically, the temperature of 
the coffee will stop cooling once it reaches room temperature of 76º, and will not continue following 
the curve of the graph.  (Also, remember that when extrapolating data, the further away from the data set you go, 
the less reliable your new data becomes.) 
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Logarithmic Regression Model Example 

  
Data:  The data below show the average growth rates of 12 Weeping Higan cherry trees planted in 
Washington, D.C.  At the time of planting, the trees were one year old and were all 6 feet in 
height.                                
  

 

   Age of Tree 
(in years)     

Height 
 (in feet)     

1 6 
2 9.5 
3 13 
4 15 
5 16.5 
6 17.5 
7 18.5 
8 19 
9 19.5 
10 19.7 
11 19.8 

  
Task:  a.) Determine a logarithmic regression model equation to represent this data. 
  b.) Graph the new equation. 
  c.) Decide whether the new equation is a "good fit" to represent this data. 

  d.) Interpolate:  What was the average height of the trees at one and one-half years of age?  (to the 
nearest tenth of a foot) 

  e.) Extrapolate:  What is the predicted average height of the trees at 20 years of age?Is this 
prediction realistic?  (answer to the nearest tenth of a foot)   

  f.) Based upon your observations of this data, what would you predict to be the average height of 
a mature Higan cherry tree, to the nearest foot? 

  g.) If the average height of the trees is 10 feet, what is the age of the trees to the nearest tenth of a 
year? 

                                    

Step 1.  Enter the data into the lists.   
For basic entry of data, see Basic Commands. 

 



Step 2.  Create a scatter plot of the data.   
     Go to STATPLOT (2nd Y=) and choose the 
first plot.  Turn the plot ON, set the icon to Scatter 
Plot (the first one), set Xlist to L1 and Ylist to L2 
(assuming that is where you stored the data), and 
select a Mark of your choice. 

                

 

Step 3.  Choose Logarithmic Regression Model. 
     Press STAT, arrow right to CALC, and arrow 
down to 9: LnReg.  Hit ENTER.  When LnReg 
appears on the home screen, type the parameters 
L1, L2, Y1.  The Y1 will put the equation into Y= 
for you.   
        (Y1 comes from VARS → YVARS, #Function, Y1)  

                   

 
The logarithmic regression equation is 

 
(answer to part a) 

Step 4.  Graph the Exponential Regression 
Equation from Y1. 
     ZOOM #9 ZoomStat to see the graph. 

 
(answer to part b) 

Step 5.  Is this model a "good fit"? 
     The correlation coefficient, r, is  
.9931293099 which places the correlation into the 
"strong" category.  (0.8 or greater is a "strong" 
correlation) 
     The coefficient of determination, r 2, is 
.9863058261 which means that 98.6% of the total 
variation in y can be explained by the relationship 
between x and y.   
     Yes, it is a very "good fit".  
         (answer to part c)  

Step 6.  Interpolate:  (within the data set) 
      What was the average height of the trees at one and 
one-half years of age?  (to the nearest tenth of a foot) 
 

Step 7. Extrapolate data: (beyond data set) 
   What is the predicted average height of the trees at 20 
years of age?  Is this prediction realistic?  (answer to the 
nearest tenth of a foot)   



The logarithmic regression equation is 
               
where x stands for time.  Substituting 1.5 for x 
gives an average height of 8.57558088 feet or 8.6 
feet. 
                          (answer to part d) 

   
The logarithmic regression equation is 
               
where x stands for time.  Substituting 20 for x 
gives an average height of 24.39693273 feet or 
24.4 feet. 
     Extrapolations far from the stated data are often 
inaccurate and unreliable.  Nine years away from 
the data set is a large span of time and the reading 
of 24.4 feet may be "high" based upon the 
observed leveling nature of the last data entries. 
                              (answer to part e) 

Step 8.  
     Based upon your observations of this data, what 
would you predict to be the average height of a mature 
Higan cherry tree, to the nearest foot? 
 
   It can be seen from the graph that the growth rate 
is slowing down (leveling off).  Such a slowing 
could be interpreted that the trees are reaching their 
mature height.  The twenty year prediction shows a 
height of 24 feet.  Any answer from 20 feet to 24 
feet would be an acceptable approximation.  While 
extrapolations far from the stated data are often 
inaccurate, a reading closer to 20 feet may be more 
accurate. 
(In reality, Higan cherry trees, depending upon the specific specie, 
reach a mature height anywhere from 15 to 30 feet.)        
                            (answer to part f) 

Step 9.   If the average height of the tree is 10 feet, 
what is the age of the tree to the nearest tenth of a year?  

Use your table to find the age: 

 
(answer to part g -- approx. 1.9 years of age) 
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Power Regression Model Example 

Side note:  Power regressions will not allow an independent variable value of zero. 
This example does not utilize an independent variable value of zero.  

 

 
The true antelopes are found only in Africa and Asia.  They range 
in size from 12" (30 cm. at the shoulder) pygmy antelopes to giant 
elands, which are over 6 feet tall (180 cm) at the shoulder.  Most 
antelopes are between 3 to 4 feet tall (90-120 cm) at the shoulder. 

The horns of antelopes, unlike the antlers of deer, are un-
branched, are made of a shell with a bony core, and are not shed.  

The majority of antelopes reside in Africa.  
 

Data:  The data below represents the 
length and mid-shaft diameters of the 
humerus bones of African Antelopes. 

Diameter 
(mm) 

Length 
(mm) 

17.6 159.9 
26.0 206.9 
31.9 236.8 
38.9 269.9 
45.8 300.6 
51.2 323.6 
58.1 351.7 
64.7 377.6 
66.7 384.1 
80.8 437.2 
82.9 444.7 

 

Task: Express answers to the nearest tenth. 
  a.) Prepare a scatter plot of the data. 
  b.) Determine a power regression model equation to represent this data. 
  c.) Graph the new equation. 
  d.) Decide whether the new equation is a "good fit" to represent this data. 
  e.) Extrapolate data:  What length will correspond to a diameter of 84 mm? 
  f.) Interpolate data:  What length will correspond to a diameter of 47 mm? 
  g.) What mid-shaft diameter will correspond to a length of 305.7 mm? 
      
               

Step 1.  Enter the data into the lists.   
For basic entry of data, see Basic Commands. 

  



Step 2.  Create a scatter plot of the data.   
     Go to STATPLOT (2nd Y=) and choose the first plot.  Turn the plot ON, set 
the icon to Scatter Plot (the first one), set Xlist to L1 and Ylist to L2 (assuming 
that is where you stored the data), and select a Mark of your choice. 

           
 

Step 3.  Choose the Power Regression Model. 
     Press STAT, arrow right to CALC, and arrow down to A: PwrReg.  Hit 
ENTER.  When PwrReg appears on the home screen, type the parameters L1, 
L2, Y1.  The Y1 will put the equation into Y= for you.   (Y1 comes from VARS → 
YVARS, #Function, Y1)  

            

 
The power regression equation 

is 

 
(answer to part a) 

Step 4.  Graph the Power Regression Equation from Y1. 
     ZOOM #9 ZoomStat to see the graph. 

 
(answer to part b) 

Step 5.  Is this model a "good fit"? 
     The correlation coefficient, r, is .9999937121 which indicates a very strong 
correlation since it is close to 1. 
     The coefficient of determination, r 2, is .99999250766 which means that 99% 
of the total variation in y can be explained by the relationship between x and y. 
     Yes, it is a very "good fit".  
     (answer to part c) 

 

Step 6.  Extrapolate:  (beyond the data set) 
      Go to TBLSET (above WINDOW) and set the TblStart to 84.  Notice how 
setting the increment (the deltaTbl = 0.1) displays certain values to two decimal 
places. The calculator is trying to tell you that this value has been "rounded" to 
the nearest hundredth and should not be now rounded to the nearest tenth. 

Step 7.  Interpolate:   
                         (within the data 
set) 
     From the graph screen, 
hit TRACE, arrow up to 



Always check the "full" Y1 value, as seen at the bottom of the screen, before 
rounding.  
(See an alternate method in Step 7.)  

     
           (answer to part d -- the length will be 448.3 mm) 

obtain the power equation, 
type 47, hit ENTER, and the 
answer will appear at the 
bottom of the screen.  

   
             (answer to part e -- 

        the length will be 305.7 
mm) 

Step 8.  What mid-shaft diameter will correspond to a length of 305.7 mm? 
In reference to the equation, go to TABLE (above GRAPH) and arrow down until you 
find a Y1 value equal to (or close to) the desired value. The answer will appear in the X 
column. 47 mm. 
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Measures of Dispersion 
Range, Standard Deviation, Variance, Mean Absolute Deviation 

  
Problem:  For the data set {10, 12, 40, 35, 14, 24, 13, 21, 42, 30}, find the range, the 

standard deviation, the variance, and the mean absolute deviation to the nearest hundredth. 
  

A quick reminder before we begin the solution: 
In statistics, the population form is used when the data being analyzed includes the entire 
set of possible data.   
The sample form is used when the data is a random sample taken from the entire set of 
data.   

You should use population form unless you know that you are working with a random sample of the 
data. 

   

To find the range: 

To find the range: 
Enter the data, as is, into L1.  You can enter the 
list on the home screen and "store" to L1, or you 
can go directly to L1 (2nd STAT, #1 Edit). 
  

 

Sort the list to quickly retrieve the highest and 
lowest values for the range. (2nd STAT, #2 
SortA).  You can choose ascending or 
descending.  

Read the high and low values from L1 for 
computing the range. 
Range = 42 - 10 = 32. 

 

OR:  To find the range:  Do not sort.  Simply 
type on the home screen using the min and max 
functions found under MATH → NUM #6 min 
and #7 max. 

 
Range = 32 



                
  

  To find standard deviation: 

To find standard deviation:  Since this question 
deals with the complete set, we will be using 
"population" form, not sample form. 

Go to one-variable stats for "population" 
standard deviation.    STAT → CALC  #1 1-Var 
Stats  

 

  NOTE! The standard deviations found in 
the CATALOG, stdDev, and also found by 2nd 

LIST → MATH #7 stdDev are both Sample 
standard deviations. 

   
  

 

 

= mean 

   = sum of the data 

 

= sum of squares of the data 

 

= sample standard deviation 
 = population standard deviation  

n    = sample size (# of pieces of data) 
 

= smallest data entry 

 

= first quartile 
 

= median (second quartile) 
 

= third quartile 
 

= largest data entry 

Population Standard Deviation = 11.43 

FYI:  Using the lists, the calculator can simulate a spreadsheet style "by hand" 
computation of standard deviation.  Click here to see the spreadsheet-style approach.  

  

  To find variance:  



To find variance:   The "population" variance is 
the square of the population standard deviation.  

The symbol is under VARS - #5 Statistics 

   
  NOTE!  The variance found in the 

CATALOG and also found by 2nd List → 
MATH #8 variance are both Sample variances.  

  

 

  To find mean absolute deviation:   

To find mean absolute deviation:   
To calculate the mean absolute deviation you 
will have to enter the formula.  

 

  NOTE!  Be sure that you have run 1-Var 
Stats (under STAT - CALC #1) first, so that the 
calculator will have computed .  Otherwise, 

you will get an error from this formula. 

 
and n are found under VARS #5 

Statistics.  Sum and abs are quickly found in 
CATALOG.  Sum is also under 2nd LIST - 

MATH #5 sum.  abs is also under MATH - NUM 
#1abs. 

OR:  To find mean absolute deviation:  
A longer, but workable, solution can also be 
accomplished using the lists.  As stated above, 
run 1-Var Stats so the calculator will compute 
.  Now, go to L2 (STAT #1 EDIT) and move UP 
onto L2.  Type, at the bottom of the window, the 
portion of the formula that finds the difference 
between each data entry and the mean, using 
absolute value to make these distances positive.  
Now, find the mean, , of L2 by using 1-Var 
Stats on L2, and read the answer of 10.12. 
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Measures of Dispersion on Grouped Data 
(also see Measures of Dispersion) 

  

Problem: Data Entry Frequency 

100 8 

150 15 

200 21 

250 14 

300 5 
 

For the data set shown in this table, find the 
range, the standard deviation, and the 

variance to the nearest hundredth. 

Since this question deals with the complete 
set, we will be using "population" form, not 

sample form. 

  For central tendency on grouped data, see Mean, Mode, Median with Grouped Data. 
   

Solution: 

To find the range:  No need for calculator work for the range.  It is easily observed from the table. 
Range = 300 - 100 = 200. 
  

To find standard deviation:  Remember, we are 
looking for "population" form which will be 
found using 1-Var Stats. 

Enter the "Data Entry" into L1 and the 
"Frequency" into L2.  Go to one-variable stats to 
find "population" standard deviation.     
STAT → CALC  #1 1-Var Stats 
Be sure to use parameters L1, L2 to indicate 
both the values AND their frequencies.  

                 

  NOTE! The standard deviation found in 
the CATALOG, stdDev, and also found by 2nd 

LIST → MATH #7 stdDev are both Sample 
standard deviations. 

 

 

= mean 

   = sum of the data 

 

= sum of squares of the data 

 

= sample standard deviation 
 = population standard deviation  

n    = sample size (# of pieces of data) 
 

= smallest data entry 
 

= first quartile 
 

= median (second quartile) 

 

= third quartile 
 

= largest data entry 

Population Standard Deviation = 56.42 



   
  

To find variance:   The "population" variance is 
the square of the population standard deviation.  

The symbol is under VARS - #5 Statistics 

   
  NOTE!  The variance found in the 

CATALOG and also found by 2nd List → 
MATH #8 variance are both Sample variances. 

 
 

Population Variance = 3183.42 

 

  

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!

Normal Probability Distribution 

 
Chart prepared by the NY State Education Department 

A chart, such as that seen above, is often used when dealing with normal distribution questions.  
Understand that this chart shows only percentages that correspond to subdivisions up to one-half of 

one standard deviation.  Percentages for other subdivisions require a statistical mathematical table or 
a graphing calculator.  (See example 4)  

 
The Normal Probability Distribution menu for the TI-83+/84+ 

is found under  DISTR (2nd VARS). 

NOTE:  A mean of zero and a standard deviation of one are considered 
to be the default values for a normal distribution on the calculator, if 

you choose not to set these values. 

 

 
 

The Normal Distribution functions: 
#1: normalpdf     pdf = Probability Density Function 
This function returns the probability of a single value of the random variable x.  Use this to graph a 
normal curve.  Using this function returns the y-coordinates of the normal curve.      
      Syntax:   normalpdf (x, mean, standard deviation) 
 
 
#2: normalcdf    cdf = Cumulative Distribution Function 
This function returns the cumulative probability from zero up to some input value of the random 
variable x.  Technically, it returns the percentage of area under a continuous distribution curve from 
negative infinity to the x.  You can, however, set the lower bound. 



      Syntax:  normalcdf (lower bound, upper bound, mean, standard deviation)  

#3: invNorm(     inv = Inverse Normal Probability Distribution Function 
This function returns the x-value given the probability region to the left of the x-value.   
(0 < area < 1 must be true.)  The inverse normal probability distribution function will find the 
precise value at a given percent based upon the mean and standard deviation. 
      Syntax:  invNorm (probability, mean, standard deviation) 

  

Example 1: 
Given a normal distribution of values for which the mean is 70 and the standard deviation is 4.5.  
Find: 
    a) the probability that a value is between 65 and 80, inclusive. 
    b) the probability that a value is greater than or equal to 75. 
    c) the probability that a value is less than 62. 
    d) the 90th percentile for this distribution. 
       (answers will be rounded to the nearest thousandth) 

 
   

1a:   Find the probability that a value is between 65 and 80, 
inclusive. (This is accomplished by finding the probability of the cumulative 
interval from 65 to 80.) 
Syntax: normalcdf(lower bound, upper bound, mean, standard deviation)  

Answer:  The probability is 85.361%.  

 
  

 

1b:  Find the probability that a value is greater than or equal to 75.  
(The upper boundary in this problem will be positive infinity.  The largest 
value the calculator can handle is 1 x 1099.  Type 1 EE 99.  Enter the EE by 
pressing 2nd, comma -- only one E will show on the screen.)   

Answer:  The probability is 13.326%. 

  
 

1c:  Find the probability that a value is less than 62. 
(The lower boundary in this problem will be negative infinity.  The smallest 
value the calculator can handle is -1 x 1099.  Type -1 EE 99.  Enter the EE by 
pressing 2nd, comma -- only one E will show on the screen.)   

Answer:  The probability is 3.772%. 
 
  

 



1d:  Find the 90th percentile for this distribution. 
(Given a probability region to the left of a value (i.e., a percentile), determine 
the value using invNorm.) 

Answer:  The x-value is 75.767. 

  
 

  

Example 2:  
Graph and investigate the normal distribution curve where the mean is 0 and the standard deviation 
is 1. 

 For graphing the normal distribution, choose normalpdf. 

The normalpdf (normal probability density function) is found 
under DISTR (2nd VARS) #1normalpdf(.  

 
  

 
Go to the Y = menu.  

The parameters will be (variable, 
mean, standard deviation). 

 
Adjust the WINDOW. 

You will have to set your own 
window.  Guideline is:  

Xmin = mean - 3 SD 
Xmax = mean + 3 SD 
Xscl = SD 
Ymin = 0 
Ymax = 1/(2 SD) 
Yscl = 0 

 

 
GRAPH.  Using TRACE, simply 

type the desired x value and the 
point will be plotted.   

Investigate:  What happens to the curve as the standard deviation increases? 

 
Double the standard deviation  

and see what happens to  

 
When graphing 2 normal curves, the 

window will need to be adjusted.  

 
Observe that as the standard 
deviation increases, the more 



the graph. 
  

Xmin = mean - 3 (largest SD) 
Xmax = mean + 3 (largest SD) 
Xscl = largest SD 
Ymin = 0 
Ymax = 1/(2 smallest SD) 
Yscl = 0 

 

spread out the graph becomes.  

  

 
Now, the area under the curve between particular values 

represents the probabilities of events occurring within that 
specific range.  This area can be seen using the command 

ShadeNorm(. 

To find ShadeNorm(, go to DISTR and right arrow to DRAW.   
Choose #1:ShadeNorm(. 
     ShadeNorm (lower bound, upperbound, mean, standard deviation) 
 
By entering parameters -1,1 you will see the area, indicating 
approximately 68% probability of a score falling within 1 
standard deviation from the mean in a normally distributed set of 
values.  Since the calculator defaults to a mean of 0 and standard 
deviation of 1, it was not necessary to enter these values in this 
example, but is is a good idea to get in the habit of entering all 4 
parameters.   

 

 

 

Notice how this answer supports the percentage listed in the chart at the top of this page. 

Example 3: Graph and examine a situation where the mean score is 46 and the standard 
deviation is 8.5 for a normally distributed set of data. 

 

Go to Y= .     

 

Adjust the window.

 

GRAPH.   

 



 
Examine:  What is the probability of a value falling between the mean and the first standard 

deviation to the right?  Answer:  approximately 34% 
Notice how this percentage supports the information found in the chart at the top of this page for the 

percentage of information falling within one standard deviation above the mean. 

   

  
 

Example 4: The lifetime of a battery is normally distributed with a mean life of 40 hours and a 
standard deviation of 1.2 hours.  Find the probability that a randomly selected battery lasts longer 
than 42 hours. 

 

The most accurate answer to this problem cannot be obtained by using the chart at the top of this page.  
One standard deviation above the mean would be located at 41.2 hours, 2 standard deviations would be at 

42.4, and one and one-half standard deviations would be at 41.8 standard deviations.  None of these 
locations corresponds to the needed 42 hours.  We need more power than we have in the chart.  

Calculator to the rescue!! 
  

Let's get a visual look at the 
situation by examining the graph.  
The location of 42 hours indicates 

that our answer is going to be 
quite small. 

  

Go to Y= .     

 

GRAPH.   

 
NOTE:  If you do not graph first, you may not see the normal curve displayed in the answer due to the 

previously set window on the calculator. 

 

 

 

 

 

 



Now:  What is the probability of a value falling to the right of 42 hours (between 42 hours 
and infinity)?    Answer:  approximately 4.8% 

 
ShadeNorm( go to DISTR and 

right arrow to DRAW.   
Choose #1:ShadeNorm(. 

 
ENTER.  The percentage is 

read from the Area =. 

  ShadeNorm (lower bound, upperbound, mean, standard deviation) 
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Changes in Statistical Information 
What effect does changing the data have upon statistical information? 
Let's examine a few situations with the aid of the graphing calculator. 

 
   

Situation 1:  If all of the data in a set were multiplied by 8, by what factor would the 
variance of the data change? 

 

 
Create a simple test situation.  

Pick 5 or 10 pieces of data at 
random and enter them in a list. 

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 

  

 
Calculate 1-Var Stats to obtain 

the population standard deviation. 

 
Compute the variance. 

 
Multiply the data times 8. 

 
Re-calculate the 1-Var Stats  

for the new list. 

 
Re-calculate the variance. 

Now, compare the two variances to ascertain what is happening when the data is multiplied by a factor of 
8. 

We notice that 8.25 x 64 = 528 
The variance is multiplied by a factor of 64, when the data is multiplied by a factor of 8.  

   

  

Situation 2:  If all of the data in a set is tripled, which, if any, of the summary 
statistics are also tripled? 

 



 
Create a simple test situation.  

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 
Create a second list with the data 

tripled. 

  
 

Calculate 1-Var Stats on the 
original data. 

 
Calculate 1-Var Stats on the  

tripled data. 
Now, compare the findings.  From examining the calculations, we know that the mean, the standard 

deviation (both sample and population), the minimum, the first quartile, the median, the third quartile 
and the maximum are also tripled. 

  

In both of these examples, the 1- Var Stats allowed us to quickly examine the data to see what 
was happening when the data was rescaled. 
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Degrees, Radians, and Trig Angle Entries 
 

Remember: The calculator defaults to Radian measure. 
  

Working with Degrees: 

There are two ways to engage "Degrees" when working with the 
calculator: 
             1.  Set the MODE to Degree and all further calculations will be in degrees. 
          2.  If in Radian MODE, use the Degree Symbol (2nd APPS (Angle) and select #1 ° ).  
               The degree status will be applied to that one calculation only.  All other calculations 
                will return to radian mode. 
  

Converting Degrees to Radians: 

Find the radian measure of an angle whose measure is 500°.            

Method 1: (in Radian or Degree mode) 

 Convert by multiplying by  . 

Mode set to Radian

 

Method 2:  (in Radian mode)  

With the mode set to Radian, type 500°.  
Notice the degree symbol.   
Hit Enter. 

NOTE:  If in Degree mode, you can force an answer to radians by using 
                    2nd APPS(Angle) #3 r.            

In Degree mode,     but ...... 
 

gives the answer 0.0548036651 
(WRONG!!!) 

 
 gives the correct answer of 0. 

  

  

Converting Radians to Degrees: 



Find the degree measure of an angle whose measure is .   

Method 1: (in Radian or Degree  mode) 

 Convert by multiplying by  . 
Mode set to Degree

 

Method 2:  (in Degree mode) 
In Degree mode, the r symbol can be used to 
convert radians to degrees.  The r is found 
2nd APPS(Angle) #3 r.    

With the mode set to Degree, type 

 

  

Convert 57° 45' 17'' to decimal degrees: 

In either Radian or Degree Mode:    Type 57° 45' 17'' and hit Enter. 
        ° is under Angle (above APPS) #1 
        '  is under Angle (above APPS) #2 
        ''  use ALPHA (green) key with the quote symbol above the + sign.    
                                                                                                     Answer:  57.75472222 
  

Convert 57° 45' 17'' to radians: 

With the mode set to Radian:    Type 57° 45' 17'' °  and hit Enter. 
        ** Note the use of the additional degree symbol at the end.  Without it, conversion would be to 
decimal degrees, even though the mode is set to radians. 
  

Convert 48.555° to degrees, minutes, seconds: 

Type 48.555 ►DMS                          Answer:  48° 33' 18'' 
        The ►DMS is #4 on the Angle menu (2nd APPS).  This function works even if Mode is set to 
Radian. 
  

Given cos A = .0258.  Find <A expressed in degree, minutes, 



seconds. 

With the mode set to Degree:  Type cos-1(.0258).  Hit Enter.  
Engage ►DMS      Answer:  88° 31' 17.777''    
                                 (Be careful here to be in the correct mode!!) 
  

Find sin 57° 45' 17'': 

Enter sin(57° 45' 17'' °).   This problem is clearly dealing with degrees.  The entry shown 
here works even if MODE is set to Radian.   Answer:  .8457717984 
                  If MODE is set to Degree, the degree symbol at the end is not needed. 

  

Find cos(-250° 21'): 

Enter cos (-250° 21' °) when in Radian mode.  Answer:  -.3362735421 
           If MODE is set to Degree, the degree symbol at the end is not needed. 

  

Find sec(25° 40'): 

There is no key for secant.  But, since  , enter:  1/cos(25° 40' °) when in Radian 
mode.   If MODE is set to Degree, the degree symbol at the end is not needed. 
Answer:  1.109472591 

  

Find  : 

Enter directly:    when in Radian mode.    Answer:  -.7660444431 

If in Degree mode, enter . 

  



Find  : 

There is no key for cosecant.  But, since  , enter:  when in 
Radian mode.   Answer:  1.015426612 

In Degree mode, enter   . 
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Graphing Basic Trig Functions 
(This page concentrates on graphing in Radian mode.) 

  

Graph y = sin(x) 

       Enter the function.              Set the MODE to Radian.        Choose ZOOM #7 ZTrig 

               
Choosing ZOOM #7 ZTrig will set the x interval from ,  

set the y interval from -4 < y < 4, and set the increment at . 
Depending upon your desired graph, you may wish to further adjust these values under WINDOW. 

 

NOTE:  If you do a ZOOM #7 ZTrig while in DEGREE mode, the x interval will be set from -
352.5º to 352.5º, with the y interval from -4 to 4, and the increment set at 90º. 

  

Graph y = tan(x) 

Enter the function.              Set the MODE to Radian.        Choose ZOOM #7 ZTrig 

             
  



 

"Wow!  Look!  It even 
graphed the 

asymptotes!!" 
 

N O T !!!!!!! 
 

NOTE:  Starting with the TI-84+ Operating System V 2.40, this problem no longer exists. 

These vertical lines are not the asymptotes.  They are simply the calculator behaving as it should in 
"Connected" mode -- it is "connecting" the points.  

  Here is the graph in DOT mode.  
No asymptotes!! 

 

 
   

Graph  y = 2sin(3(x - 2)) + 12 

This is a sinusoidal equation of the form y = Asin(B(x - C)) + D, where A is the amplitude, B is the 
frequency, C is the horizontal shift and D is the vertical shift.  The period of this graph will be 

.   

When graphing such equations, it may be necessary to adjust the window to "see" the graph.  If 
ZOOM #7 Trig is used with this graph, the screen will appear empty.  The vertical shift tells you 
that the graph has been "raised" by 12 units.  Adjust the yMax and yMin accordingly.  The yMin 
has been set to 0 for this example to establish a reference point when viewing the graph. 

  

Enter the function.              Set the MODE to Radian.       Adjust the ZOOM #7 ZTrig

             
Graph 



 
Adjust the WINDOW further for additional examinations of the graph.  
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Inverse Trig Functions 
(also see Composition of Inverse Trig Functions) 

 
Inverse trig functions are also referred to as arcfunctions.  The notation may be: 

 
where each is interpreted as "the angle whose sine is 0.5".   

  

Find sin-1(0.5) in degrees 

       Set the MODE to Degree.      Type on the Home Screen 

               
The angle whose sine is 0.5 is 30º.  But it could also be 150º, 390º, 510º, ...   

If the problem was stated as Arcsin(0.5), where the A was capitalized,  
it would have been asking for the function Arcsin in the interval [-90º, 90º] 

instead of the multi-valued relation arcsin. 
When the notation is sin-1(0.5), you will need to read the context of the problem. 

  

Find sec-1(3/2) in degrees 

Be careful when working with the inverses of the reciprocal trig functions.  Their computations 
may not be what you expect them to be.  Observe: 

                                     Arc notation                                                   Exponent notation  

 

 
---------------------------------------------------------- 

Be careful with cotangent inverse!  
If we try to use this same technique with cotangent 

inverse, stating 

 

 
---------------------------------------- 

Another complete formula for cotangent 
inverse can be: 



 , 
we get a formula that does not yield all possible 

results.  For example, unlike the inverses of secant and 
cosecant, cotangent inverse deals with angles whose 

cotangent may be zero.  It is preferable to state a more 
universal formula that works in all cases, such as : 

 

 
 

OR use the previous formula 

 

 
S O L U T I O N:   Find sec-1(3/2) in degrees. 

    Set the MODE to Degree.      Type on the Home Screen 
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Composition with Inverse Trig Functions 
The graphs of the compositions of a trigonometric function with its inverse can yield some 

interesting results.  It is understood that a function and its inverse, when composed, return the 
original starting value -- they UNDO one another.  So, why does this "appear" to NOT be true 

when working with trigonometric functions on the graphing calculator? 

Let's do some investigating:  

 
The calculator is set to Radian 

mode. 
 

The composition of a value within 
the limited domain of the sine 

inverse function, [-1,1], returns 
the starting value, just as 

expected.  If we, however, choose 
a value outside the domain of the 

sine inverse function, an error 
message is returned.   

 
The graph of the composition returns the identity 

line, y = x, for the domain of the sine inverse 
function from -1 to 1.  Our expected result of 

returning the starting value holds true as long as 
we remain within the domain of the sine inverse 

function. 

Conclusion 1:  The calculator is seeing "sine inverse" to be ONLY the principal sine inverse 
function, and as such limits its domain to [-1,1].  All other domain values are seen as producing an 
error.  Consequently, , which starts with sin-1(x), is limited to accepting only values 
within the domain of  the "function" sin-1(x), which is [-1,1].  We see only these x-values being 

plotted which creates only a "segment" of the expected identity line y = x.   
 

Let's REVERSE the order of the composition and see what happens: 

 
The calculator is set to Radian 

mode. 
 

No error message this time, but the 
"starting value" is not always being 

returned. 
The sin(x) function is now the starting 
function in the composition.  It has a 

 
Why are we seeing so much more? 

Since sin(x) is producing values in the 
range [-1,1], the sine inverse of these 

values can always yield a result and we 
see points plotted across the entire graph.   

 
But this is not the expected y = x graph. 



domain of all Real values and always 
returns a result between -1 and 1 

inclusive, which happens to be within 
the domain of the sine inverse 

function.  The sine inverse function will 
always return a value, but that value 

will be within its range of . 

The range of sine inverse is and 
it returns values only within this range.   

Conclusion 2:  When the "starting" function in the composition is sine ( ), all 
numerical evaluations of the composition are possible, but the results will be restricted to the range 

of the inverse function.   

When sin(x) produces positive values, the inverse function maps those values to in the first 
quadrant (or on the y-axis).   When sin(x) produces negative values, the inverse function maps those 

values to in the fourth quadrant (or on the y-axis).   

When sin(x) = 0, sin-1(x) = 0. 

Consequently, the graph takes on the appearance of straight line 
segments alternating between positive and negative slopes, due to the 

restricted range of sine inverse to . 
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