Calculator Guide

ToEnter alist

Turn on calculator
PressSTAT choose EDIT
Enter numbers into list of your choice, press ENTER after each number.

*To clear alist: Arrow up to thelist name, press CLEAR then ENTER

To graph a scatter plot

1. Entertwollists
2. Press2nd Y = (Stat Plot)
3. Chooseaplot, make sureall other are off unless you are pl otti ng two plots.
4. Turnontheplot by pressing ENTER
5. Down arrow to type, right arrow to |_ pressENTER
6. Down arow to Xlist, typein the gppropriate list (2nd 1for L1)
7. Downarow to YList, type in the appropriatelist (2nd 2 for L2)
8. Down arrow to Mark and choose an appropriate mark by scrolling onto it a pressing ENTER
9. PressWINDOW, set an gppropriate window for your lists of numbers.
10. PressGraph
11. Totracearound in the graph, press TRACE and use the right and | eft arrows.
ERRORS you might see

DIM MISMATCH - Your lists are not the same length. On a scatter plot the two lists must be equa in

length.



Toorder alist

1.
2.
3.

Enter thelist
Press STAT choose SORTA (for ascending) or SORTD (for descending) type li st number.
PressENTER

*To choose and item, press thenumber that correspondsto that item.

To get statistics

abhowdNPE

Enter a list

PressSTAT, right arrow to CAL C, choose 1-Var Stats
Typein list number (i.e. List 1is2nd 1, eic)
PressENTER

You get: X =mean

Z x = sum of dl the data

> x2=sum of the squares of the data

Sx = sample standard deviation

ox = populéti on standard deviation

n = the number of numbersin thelist

minX = the minimum number in the list

Q1 = thefirst quartil e (25th percentile)

Med = median (50th percentile) 5 number summary
Q3 = thethird quartile (75th percentil €)

MaxX = the maximum number in thelist

To graph a histogram

©

Nogas~wbdE

Enter a list

Press2nd Y = (Stat Plot)

Choose aplot, make sure all other are off unless you are pl otti ng two plots.

Turn on the plot by pressing ENTER

Down arrow to type, right arrow to diim_ ,press ENTER

Down arrow to Xlist, type in the appropriate list (2nd 1for L1)

Down arrow to Freqg, typein an appropriate list number or a1 depending on how the frequency is
measured (to typein 1 you must press the ALPHA key to turn off a phalock, then press 1)
PressWINDOW, set an gppropriate window for your list of numbers.

PressGraph

To trace around in the graph, press TRACE and use theright and | eft arrows.



To graph a box and whisker plot
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Enter a list

Press2nd Y = (Stat Plot)

Choose a plot, make sure all other are off unless you are pl otting two plots.

Turn on the plot by pressing ENTER

Down arrow to type, right arrow to -c0—,press ENTER

Down arrow to Xlist, typein the appropriate list (2nd 1for L1)

Downarrow to Freq, typein a1 (to typein 1you must pressthe AL PHA key toturn off alphalock,
then press 1)

PressWINDOW, set an appropriate window for your list of numbers.

PressGraph

To trace around in the graph, press TRACE and use theright and | eft arrows. This trace gives the
five number summary.

Press2nd STAT togettoL I ST, right arrow to MATH . There are many commands in here you might find
useful. For example, if you want the sum of alist you could choose sum( then type in the list number
followed by a) then pressENTER. The mean, median and standard devi aion can be donethisway aswell.

Commands: Sum(put alist number or a sequence command in here) - this adds alist

Seq(expression, variable, start, stop, step) - this gives alist of sumbers
Prod(put alist number or asequence command in here) - this multiplies alist
mean(put alist number in here) - this gives the mean of alist

median(put alist number in here) - this gives the median of a list



To solvean equation usng atable.

Suppose | want to solve the equation 2x2 + 3x - 7= x3- 4x2 + 2x + 3 using atable. This equati on has three
solutions, we will find one of them.

First, put the left side of the equation in asY | and theright sideinasY . So youhaveY, = 2x*+ 3x- 7 and
Y,=Xx3-4x*+ 2x + 3.

Goto TBL SET (2nd WINDOW) and make TbIStart =0 and ATbl = 1. Now look &t the tabl e (press TABLE

(2nd GRAPH)). You should see X Y, Y,
Il -7 | 3
1 -2 2
2 7 -1
3 20 0
4 37 11
5 58 38
6 83 87
X=0

Can you seethat one solution to the equation falls between x = 1 and x = 2 becausethe Y, and Y , trade
places (oneis larger, then the other is larger) between x = 1 and x = 2?

So now we go back to the TBL SET and set Thl Start to equal the smallest of the two x values and we set
ATDbI to one-tenth of what it was. ThlStart = 1 and ATble= 0.1. L ook at the table and you should see:

X Y Y

1 2

-2 2
11| -1.28|1.691
12| -52 |1.368
13| .28 |1.037
14] 112 | .704
15 2 375
16| 292 | .056

X=1

Can you see that one solution to the equati on falls between x = 1.3 and x = 1.4 becausetheY, andY , trade
places (oneis larger, then the other is larger) between x = 1.3 and x = 1.4?

So now we go back to the TBL SET and set Thl Start to equal the smallest of the two x values and we set
ATDbI to one-tenth of what it was. ThlStart = 1.3 and ATble = 0.01. Look at the table, this time you can't see
where they change places. Scroll down until you find where the Y's change places. Do you see that itis
between 1.36 and 1.37?

Continue resetting ThiStart and ATbl until you get the desired accuracy. When comparing Y vaues, make
sure you scroll on top of them to see the true value at the bottom of your screen.

The soluti on to the nearest ten-thousandth is x = 1.3649.



To solvean equation usng a graph and the intersect command.

Suppose | want to solve the equation 2x? + 3x - 7 =x3- 4x2 + 2x + 3using agraph. This equation has three
solutions, we will find al of them.

First, put the left side of the equation in asY | and theright sideinasY .. So youhaveY, = 2x*+ 3x- 7 and
Y,=X3-4x%+ 2x + 3.

Now, get agood graph of this. Start with a standard window (ZOOM 6) and adjust it.
| can seetwo of the three soluti ons in the standard window.

| will adjustasfollows. Xmin=-3, Xmax =8, Xscl =1, Ymin =-30, Y max =100, Y scl =10. | cannow see
al three solutions.

Each solution is found the sameway and each is done separatel y.
To find any solution, press CALC (2nd TRACE) and choose intersect (#5).
Now the calculator will ask for three things.

First it asks, First curve? It is asking you if the curve it is showing is one of the curves you want. If the
answer is yes, press ENTER.

Next it asks, Second curve? It has chosen another curve and wants to know if thisis the other curve you
want. If theanswer is yes, press ENTER.

Finally, it asks, Guess? This time it wants you to scroll to the specific intersection you want solved. Scroll
clear back to the left most one, you can barely see it aove the word Guess. When you get there, press
ENTER. You get the point x = -1.24581 and y = -7.633344. This tells us that when x = -1.24581, Y, =y..

Now, follow this same procedureto find the other two solutions to thi s equation.

You will get x = 1.3649111 and x = 5.8808991.



Equation Solver

Your cd culator has an equation solver built into it. It is in the MATH menu on the TI182 and in the catal og
on theTI83. Your cdculator can only solve equati ons that equd zero. If your equation does not equd zero,
manipul ae it until it does. Remember, do the same things to both sides to get one sideto equa zero.

When you choose SOLV E from the MATH menu or catalog your screen shows SOLV E(

You must fill in the parentheses. To fill in the parentheses typein the expression followed by acomma,
followed by the variable to solve for, followed by a comma, followed by a guess, followed by the right
parenthesis. SOLV E(expression,variable,guess)

EXAMPLE 1

Solve the equation 1000x? + 34000x = 100,000,000

Get onesideequa to zero:  1000x2 + 34000x - 100,000,000 = 0

This eguation has 2 solutions. We will look for apositive solution first, so wewill use aguess of 5.

PressM ATH and chooseO (for SOLVE) ontheTI82 or press 2nd O (for catadog) then LN (for S) then down
arrow until you are at Solve, then press ENTER.

Then type in 1000x2 + 34000x - 100000000,X,5) ENTER.

We get asolution of x = 299.68.

If we want the other solution, wetypethis in again with a guess of -10. The easy way to do thisis to press
2nd ENTER and scrol | back and make changes.

It turns out that we get the same soluti on again, that means our guess is not good enough, so do it again
with aguess of -100. We get a second solution of x = -333.68.

EXAMPLE 2

Supposewewant to solve the equation 2x2+ 3x - 7=x3-4x2+ 2x + 3. Thiseguation hasthreesolutions, we
will find al of them. First, put the left side of the equationin asY | and theright sidein asY . So you have
Y, =2¢+3x-7Tand Y, =x3-4x*> + 2x + 3.

Typein Solve(Y - Y,, X, 5) ENTER. (The Y, and Y, come from the Y-Vars menu. On the T182 you type
2nd VARS, then choose function then the Y, on the T183 you type in VARS go right to Y-VARS, choose
function, then the Y.)

We get x = 5.88089912 which is one of the solutions. We still have two solutions to find. Typein Solve(Y |
-Y,, X, -10) and we get x = -1.245810243. Thethird solution is tricky to find, weredly need to know if it

is between the two solutions we have, or beyond them. From our previous work, we know the remaining

solution is between the two we have so try Solve(Y , - Y, X, 0). Thistimewe get x = 1.364911123, and we
have found all three solutions. Compare these three solutions to those found with the intersect command.

Why the difference?

ERRORS you might see:

Bad Guess - It is exactly that, the only problem is your guess. Try another guess.

No sign chng - Thisgeneraly means that thereisno solution to theequation. If you aresure of a solution,
check that everything is typed in correctly and try again. This has nothing to do with your
guess.

ARGUMENT - You have not put in al three parts. In side the parentheses you must put an expression
followed by acomma followed by x fol lowed by acomma followed by a guess.



To set awindow to match data from alist

1. Determinescale (SCL). If thelist has an easy to count by finite difference, usethat for the scae,
unless there will betoo many tick marks if you do so.

To calcul ate ascal e foll ow these steps:
a) Maximum Vaue fromthe list - Minimum value from thelist
b) Dividethe differencein part a by 10.

¢) Round the answer to b to an easy to count by number . Easy to count by numbers include
{1, 2, 5, 10, 25, 50, 100, 200, 500, 1000, &c.} .
2. Cdculate MIN. MIN =thelargest multiple of scaethat is less than the sma lest number in thelist.
Someti mes you will need the next multi ple because the largest is too ¢l ose to the small est number
inthelist.

3. Cdculate theMAX. MAX =the smallest multiple of scalethat is larger than the largest number in
the list. Sometimes you will need the next multi ple because the smallest i s too cl ose to the largest
number in thelist.

To set awindow to match a function from a problem situation

First identify what the domain (set of inputs) represents. What numbers are reasonable and what do you
want to look at? For example, if the problem situation represents the salary of ajob after a specific number
of years working for acompany then the input represents numbers of years worked for acompany. Nega-
tive numbers are not reasonable. We probably want to look at a career, so the numbers O to 30 or 40 are
reasonable.

Now that we have established this, we must determine the Xscl. Determine the Xscl (input scae) by
finding onetenth of thedifference between the largest and the smdll est value in the input list. Round thisto
aconvenient number. Welike 1, 5, 10, multiples of 10, 100, multiples of 100, etc.

After you have determined the Xscl, find the Xmin. To do this, choose the first multipl e of the X scl that is
smaller than the small est reasonabl e input vaue. For example, if the Xscl is 5 and the smd lest reasonable
input is 0, the Xmin will be-5. If the Xscl is 10 and the small est input is 9, the X min will be 0.

Next find the Xmax. To do this, choose the first multiple of the X scl that i s larger than the |l argest reason-
ableinput value. For example, if the Xscl is 5, and the largest reasonabl einput is 40, the Xmax will be 45.
If the X scl is 10 and the largest reasonable i nput is 100, the X max will be 110.

TheY information is a little more difficult because you have to do actual calcul ations. You must find the
output that corresponds with the smalest reasonable input and the output that corresponds with the largest
reasonable input. Determine the Y scl (output sca €) by finding one tenth of the difference between these
two outputs. Round this to a conveni ent number. Welike 1, 5, 10, multiples of 10, 100, multiples of 100,
€tc.

After you have determined the Y scl, find the Y min. To do this, choose the first multipl e of the Y scl that is
smaller than the smadllest calcul ated output. For exampl e, if the Y scl is 10000 and the smallest calcul ated
output is 22000, the Y min will be 20000.

Next find the Y max. To dothi s, choose the first multi ple of the Y scl that i slarger than the largest calcul ated

output. For example, if the Yscl is 10000, and the largest caculated output is 84000, the Y max will be
90000.

ERRORS you might see

WINDOW RANGE - This error means that you have an Xmin greater than an Xmax or aY min grester

than a'Y max. .



Regression Equations

To find the regression equation for a tabl e of data you must first enter the data into L, and L. If you don't
remember how, look it up.

Now that the dataisentered, you should look at ascatter pl ot to determine which regressioni s appropri ate.
If the scatter plot looks like alinear function, then alinear regression is appropriate, if it looks exponentia
then an exponentia regression is appropriate, etc.

Once you have decided on the appropriate regression press STAT go right to CALC and choose the agppro-
priate regression from the list of choices. LinReg (ax + b) is linear, QuadReg is quadratic, CubicReg is
cubic (3rd degree), QuartReg isquartic (4th degree), ExpReg isexponential. Thereareothers, but these are
the ones we will use.

Once you choose the regression type, the caculator jumps back to the home screen and is waiting for you
toenter thelists. YoushouldtypeinL,(2nd1),L,(2nd2), Y, (VARS, righttoY Vars, choose Function, then
choosetheY).

Your ca culator showsthe function type, the parameters, and the r vaues. If your calculator does not show
ther values, you need to turn on the diagnostics. To do so, press Catdog (2nd 0), then pressthegreen D,
press the down arrow until you get to the diagnostic ON command, press enter, now pressenter again. The
caculator will display DONE. Now redo the the regression command.



Matrix Operations
To ENTER amatrix

> DN PRE

Press MATRIX

Rightto EDIT

Choose amatrix

Enter the dimensions: # rows, then # col umns, then each number. Press ENTER after each.

To get amatrix for usein a calculation

1
2.
3.

Make sure you arein the main window
Press MATRIX
Choose the matrix needed

Coded Messages

1.
2.
3.

Write the message in English
Translate it to numbers using A=1, B=2, C=3, etc. Use 0 for spaces.

Put this numerical data into a message matrix, you choose the number of rows. Put the data in
column by column not row by row. Fill in spaces a the end with zeros.

Makean encryption key matrix. Thismatrix must be square It's dimensionswill equal thenumber
of rowsinthe messagematrix. Thismatrix must have aninverse. Tocheck if it hasan inverse, make
sureit's determinate is not zero.

To codethemessage: [Encryption Key] * [Message] = [Coded M essage]

To decodea message: [Message] = [Encryption Key]* * [Coded M essage], translate this back to
English using 1=A, 2=B, 3=C, etc. Remember zero is aspace.



Using your calculator to check your answer
1. Simplifying an expression.

Put the original into Y, and your answer intoY .. Look at atable. If Y, =Y, for dl vaues of X, you

are correct.
Example
Simplify (x + 2)2 Student #1 Student #2
(x+2)2?= x2+4 (X+22= (x+2(x+2)
BRI = X2+2X+2Xx+4
xﬁzEH2+4l ,
=M= =
Shiz Xe+4Ax+4
wE= Flokl Flokz Flots
e WBCH+EI 2
nYeE 2B +dR 4
Student enters functionsinto Y= iz
xﬁg:
B W W V)
e Pl ey
L 1| Eee Student entersfunctionsinto Y=
32 |dEm [15%
a | 644 [ i8¢ A AR &
R T
0 4 4
1 a a
Student sees from thetable Z R E
that sheisincorrect M= 3

Student sees from thetable
that sheis correct

2. Evaluating afunction.

Put the origind functioninto Y, and turn it off. Put the function evauation in y, in correct function
notation. Put your answer in'Y . Look a atable, if Y =Y, then you are correct.

Example:
f(x) = 2x2+ 5x. Find f(x + 1) f(x+1)= 2(x +1)2+ 5(x + 1)
work shown here
=2+ 9 +7
Enter functionsinto calculator Y = menu Look at Table
Flotl Flakz Flobz = Y Ve
WM =2 E S CEn
BV CHEL i [P N
W EZEEHIHET 0 7 7.
wHy= y 7L 7E
wNe= [ 133 133
a,,'-l-'5= B zng =07
wMa= W= -d

From thetable, we can seethe answer is correct.
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Error M essages

ARGUMENT - You have not put in al the parts needed for the function you are using. For the SOLVE
command, in side the parentheses you must put an expression followed by acommafol -
lowed by x followed by a commafoll owed by aguess.

Bad Guess - It is exactly that, the only problem is your guess. Try another guess.

DIM MISMATCH - Your lists are not the same length. On a scatter plot the two lists must be equa in
length. If you aren't graphing data, then this command means that you have a STAT
PLOT turned on and you need to turn it off. Turn it off by pressng 2nd GRAPH,
choosethe plot thatison, once inside choose OFF. Remember to pressENTER once
the cursor is on the OFF.

INVALID DIM - Usualy thismeansthat your listsareempty or that your li stsarenot the same length.
If you are not trying to pl ot data, you have a STAT PLOT turned on. Turn it off by
pressing 2nd GRAPH, choose the plot that is on, once inside choose OFF. Remem-
ber to press ENTER oncethe cursor is on the OFF.

No sign chng - Thisgenera ly means that thereisno solution to theequati on. If you aresure of a solution,
check that everything is typed in correctly and try again. This has nothing to do with your
guess.

SYNTAX - Thiserror meansthat you haveatyping error. Choose GOTO andthecaculator will show
the locati on of the error. Fix the error and press ENTER.

WINDOW RANGE - This error means that you have an Xmin greater than an Xmax or aY min grester
than a'Y max.
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