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- Calculator Appendix A &

(Special marking of graphed functions)

Multiple functions can be simultaneously graphed by pressing the Y=
button. Enter the first function beside Y1= and others beside Y2=, etc.

For the sake of illustration, the functions Fletl Fletz F1okE

y =xandy = 3x + 4 are shown here. :$;E§x+4

Mi=

whiy =

After entering the functions, graph them by N

pressing the GRAPH button. Wy =
}t.'= g”rap!:l FE
O

The two graphed functions will appear as
shown here. (If not, press ZOOM | 6:
ZStandard ... the zoom button is the middle
button in the picture above.)

Although it is easy to tell which graph belongs to which function in this
particular example, sometimes it is not this easy. This is especially true
when there are several functions intertwined or when deep zooms
allow only tiny portions to be viewed.

In the present example we will show how to specially mark one of the
functions so there will be no doubt concerning its identity on the
graph screen.

We will mark the steeper of the two lines (Y2 = 3x + 4) by f_j_;)__
moving with the UP and/or DOWN ARROWS until the Q) :__)
cursor is on the Y2 function. )

www.bluepelicanmath.com
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At this point we want to move the cursor to Floki Fletz Flots
the left of Y2. Do this by pressing the LEFT
ARROW twice. Press ENTER and the icon to
the left of Y2 will turn into a heavy mark.
(Repeated pressing of ENTER will toggle
through other options.)

heavy graph
Now press the GRAPH button and the Y2
function will be observed to be displayed with a
heavier graph so as to associate it with the
proper function.

www.bluepelicanmath.com
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(Graphing vertical lines)

-

Generally it is not possible to graph a perfectly vertical line on a Tl 84
graphing calculator and have it behave as an ordinary function in the
sense that it is possible to find its intersection with other functions.

However, it is possible to create a line so steep that when viewed at a
particular zoom level, it essentially looks and behaves as a vertical line.

As an example, let’s suppose we need the vertical line x = 5. This cannot
directly be entered using the Y= button because that particular screen
designates functions with Y1, Y2, etc. (not X1, X2, etc.)

For the particular zoom area you intend to use, pick a y value that is
approximately in the middle of the zoom box (let’s call it ym,i4). Use the
point-slope form for a line and with the point (5, ymiq) and a very large,

negative slope of m = 999999999999. Thus, the point-slope equation of
this line becomes:

Y1 —ymig =—999999999999(x — 5)
Y1 =-999999999999(x — 5) + Ymid

Most zooms are such that the x-axis is visible in the zoom area, so a
safe value of yniq to use is 0. In that case our equation would become:

Y1 =-999999999999(x —5) + 0

Y1 =-999999999999(x — 5)

www.bluepelicanmath.com
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For a zoom given by ZOOM | 6: ZStandard the display would appear as

shown here.

B Ptz Flot:
w41 B -999993999939
FLr—22

wWe=
wWr=
wy=
wWe=
wWE=

Essentially the same result can be achieved with a positive slope of
m= 999999999999; however, the negative slope must be used to
obtain proper left/right shading when graphing the inequalities x < 5 or

X > 5.

B Fiot: Flots

Yy B -99999999999
Q=52

wWe=

wWrs

~y=

wWeE=

~MWE=

B Fiot: Flots
1B -99999999999
Q=52
wWe=
wWrs
~y=
wWeE=
~MWE=

N
l
|

Notice the greater-than™ and less-thank icons just to the left of Y1.
These are set by moving the cursor to the left of Y1 with the LEFT
ARROW key. Toggle through the various option by pressing ENTER.

www.bluepelicanmath.com
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(Finding intersection points)

-

Consider finding the intersection point of two functions (y = 3x + 4 and
y =-2x —9). With Y=, enter the two functions and press GRAPH.

Bl Flotz Flot:
W B3R+d
wWeB-2e—-a
W=
wWy=
wHe=
wWE=
wWe=

To initiate the process of finding the intersection, press 2" | CALC.
From the resulting menu choose 5: intersect by pressing the DOWN
ARROW button thus moving the cursor all the way down to 5: and then
pressing ENTER, or by pressing the 5 button.

The next screen will show the graph
along with a question, “First curve?”. It
is asking for either one of the curves. A
blinker will be positioned on one of the
“curves” (actually a line in this
example) that is coincidentally also on

f,blmker

o Firsk cure? L
the y-axis in this example. L =Y

www.bluepelicanmath.com
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The blinker can be moved along the present curve with the LEFT/RIGHT
ARROWS (The UP/DOWN ARROWS jumps between curves). When
satisfied that the blinker is distinctly on one of the curves, press ENTER.

At this point another question will appear
asking for the second curve.

Again, move the blinker with the
LEFT/RIGHT ARROWS until satisfied that
the blinker is distinctly on the other curve.

Press ENTER.

Ye=-zK=-2
blinker

QUess?
= -E5E:101

= -3 B93517

Ye=-zh-8

blinker

SgCOnd CUFYeT
=-1.94488Y 1¥=-E.170E1x

Students often ask why a guess is

Finally, a third question is presented asking
for a, “Guess?” Using the LEFT/RIGHT
ARROWS, position the blinker
approximately over the intersection point
and press ENTER.

necessary. It’s because the curves are often more complicated than our
simple example and intersect in more than one point. The calculator
needs to know which point we want, so the software inside the

calculator insists on a “guess” in all cases.

The coordinates of the point of
intersection are now shown at the bottom
of the graph screen.

For simple cases like that depeicted here
in which there is only one intersection

coordinates

4

Lnkgrss

=-c.b =-z.0

' i.nfe.réét:.ti'o::c.nI

point, it is possible to get the answer with three quick ENTERS’s after
choosing 5: intersect. (No need to adjust positions with the LEFT/RIGHT

ARROWS.)
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| (Graphical solutions to absolute
s value problems)

Consider the solution to the problem |[x—4]| =5. To solve thison a
graphing calculator press Y= and enter:

Y1 = abs(x—4)
Y2=5

Access the absolute value function (given by abs above) with:
Math | Num | 1: abs(

MATH CFH FRE
abhs

@@é : F-ound|
oy st ItiPartd
L DD difParie

ANGLE  paaw 11h
Lo Eiming
B o Pl
e

The x-coordinates of the two intersection points of these two functions
are the solutions to this problem. (See Appendix C for how to find
intersection points.)

From the graph below, we see that the solutions are x =-1 and x = 9.

B Flotz Flot: WIHOOW 5
wangﬂH—ﬂl} §m1n=1-éua \\H;I/ .
Nz Max= ~: .,:
wNr= Ascl=1 ;
~hy= Ymin=-16 AfF 4 9
wWeE= Ymax=1H i
“WE= Yecl=1
M= mres=]

www.bluepelicanmath.com
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Now consider the same absolute value quantity, but this time as an

inequality:
Ix—4| <5

Bl Flotz Flot: W I HOOL
wWiBabhsox-4 Amin= -5
~NMezE5S amax=1d
S Ascl=1
wWAy= Ymin=-18
we= Ymax=14
wE= Yecl=1
wWha= mres=1

The “heavy” part of the graph above is the area in which the Y1
function is less than (below) the Y2 function. The x values that

correspond to this constitute the solution:

-1<x<9

Finally, consider the inequality:

which is equivalentto x>-1 and x<9

Ix—4| 25

Bl Flotz Flots LITHOOL 5
1 Babs g s ¥Min= -5 . e
85 mmax=14 ": _,-_: :
W= macl=1 e iF i
wMy= Ymin=-1@ ol 4 9
wWe= Ymax=1H F
M E= Yo l=1
W= mres=1

The “heavy” part of the graph above is the area in which the Y1
function is less than (above) the Y2 function. The x values that

correspond to this constitute the solution:

x<-1 or x29

www.bluepelicanmath.com
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Calculator Appendix E

(Graphing inequalities in two variables)

Consider the display of the following inequality on a graphing
calculator.

X+2y2>3
The first step is to solve for y:
y > (-x+3)/2

Press the Y= button on the calculator and enter (-x + 3)/2 for Y1. Press
GRAPH and observe that a line is graphed:

B Fl:tz Flat: W I O
SR CEES SR Amin=-18
W= mmax=10
P secl=1
wy= Ymin=-1A
wWe= Ymax=18
W= Yzzl=1
W= ares=1

In order to turn this into a true inequality with a shaded region, use the
LEFT ARROW to move the cursor to the left of Y1 =. Once the cursor is
in that position, repeatedly press ENTER until this icon ( = ) appears.
This causes the function (in this case a line) to be shaded above. Press
GRAPH again and shading will be observed above the line.

Bl Flotz Flat: W I RO :

o L ] = Pl Y P, ﬁmin=iéﬁ i

W= . Max= '

Jp=  Notice wecl=1 a2l
wMy= Ymin=-16 a1
we= Ymax=14

wE= V=l=1

wWha= mrres=]
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To graph the inequality y < (-x + 3)/2 which will require shading below
the line, use the LEFT ARROW to move the cursor to the left of Y1 =.
Once the cursor is in that position, repeatedly press ENTER until this
icon ( = ) appears. Press GRAPH and shading will be observed below
the line.

B Fiot: Flots WIHOO
RY1E -REINAE amin=-16
W= mmax=16
W= mecl=1

~y= Ymin=-1@
wWeE= Ymax=14
“WE= Y=cl=1
M= mres=]

Similarly, the icons = and & will result in any function (not just lines)
being shaded respectively above or below the graph.

Think of it this way:
With =, Y1= ... effectively becomes Y12 ..., and

With &, Y1= ... effectively becomes Yi< ...

www.bluepelicanmath.com
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L}

(Restricting the domain of a function)

-

It is possible to restrict the domain of a graphed function on a graphing
calculator so as to make only a portion of the graph visible.

We will consider the function f(x) = -.2x* + 7. Press Y=, enter the

function as Y1, and then press GRAPH.

B Fictc Flots
B L ZEET
W=
e
~Ny=
~Ne=
“WE=
M=

W THOOL
amin=-1@
amax=1a
Ascl=1
Ymin=-1@
Ymax=1A
Y=cl=1
Mrres=1

To restrict the domain to x > 5, append /(x > 5) to the end of the
function specified by Y1. Be sure to enclose the function in parenthesis.

B Flot: Flot:
WWABEC L 2HEFTSCE
=30
wWe=
W r=
W y=
wWE=
wWE=

The greater than symbol (>) given in
Y1 above is accessed with 2™ |
~ & MATH(Test) | 3: > as shown here.

=

www.bluepelicanmath.com
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Consider restricting the same function to the domain -7 < x < 5 by
appending /(x > -7 and x < 5) to the end of the function specified by Y1.

B Flotz Plot
SYAEC - ZHEEF ISR
==F and B450
wNe=
wNa=
wy=
wNe=
~NeE=
TEST
. - . . =
The logic specifier and given in Y1 e
" above is accessed with 2" | LR sy
&/ MATH(Test) | Logic | 1: and as shown 4inotc
here.

Consider restricting the same function to the domain x <-7 or x > 5 by
appending /(x < -7 or x > 5) to the end of the function specified by Y1.

Bl Flctz Flot:
SR L 2HEFT AR
S |
M=
M=

nhy= fﬁ
“Ne=
“NE=

The logic specifier or given in Y1 above is accessed with 2" |
MATH(Test) | Logic | 2: or.

www.bluepelicanmath.com
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(Even and odd functions)

Consider the test to determine if a function is even: f(x) = f(-x)
This means if we graph f(x) it should be identical to f(-x).

A classical example of an even function is a parabola, for example,
f(x) = x* + 3. If we graph f(-x) = (-x)* + 3, it should fall directly on top of
f(x). For confirmation of this, enter both functions with Y=0on a
graphing calculator. The results are shown below:

Bl Fiokz Flats LW I HOC

w1 BEE+3 amin=-16

wWeBC -mae+3 amax=14

wNr= Aecl=1 P PR
~y= Ymin=-1@

wWeE= Ymax=14

“WE= Y=cl=1

M= ares=]1

Consider the test to determine if a function is even: f(x) = -f(-x)
This means if we graph f(x) it should be identical to -f(-x).

A classical example of an even function is a cubic function, for example,
f(x) = .2x>. If we graph f(-x) = -( .2(-x)? ), it should fall directly on top of
f(x). For confirmation of this, enter both functions with Y=0n a
graphing calculator. The results are shown below:

Bl Fi:tz Flot: I,.,III'-II;II:II,LI
wW1B. 2R 5 amin=-1H
WWeB .20 R ED ammax=18
= Aecl=1
W y= Ymin=-1#
wWE= Ymax=1H
“WE= Y=cl1=1
W= ares=1
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(Inverse functions)

Appendix H, page 1

L

The functions f(x) =3x+ 4 and g(x) = (x —4)/3 are inverse functions of

each other. This is confirmed when the two functions are

simultaneously graphed. They are reflections of each other across a 45°
line (y = x). All three are graphed below after entering the functions

with Y=:

Bl Flotz Flot: W I OO

W B3R+d amin=-1M
wWWeEoR—-d a3 amax=1A
R = b nsicl=1
wWy= Ymin=-1@
we= Ymax=14
wE= V=1=1
wWha= ares=1

The above test for reflection across the line y = x is a graphical test. It
would seem that on a graphing calculator that it would not be possible
to do the algebraic test of f(g(x)) = x; however, it is possible if we enter

Y1 =3((x-4)/3) + 4 whichis f(g(x))

If this graphs as a line through the origin with a slope of 1, then it is the
line given by y = x. This is, in fact, the case as shown below, proving that
they are inverses. (Actually, it would also be necessary to show that

g(f(x)) also yields the line y = x.)

B Rtz Flot:
SRS CR-4 230+

wWe=
W r=
W y=
wWE=
wWE=

W TR0
amin=-1H
amax=1H
Aecl=1
Ymin=-1#
Ymax=1H
Y=cl1=1
ares=1
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7| Calculator Appendix | &
' (Finding roots)

-

The root of a function is simply the x value of where it crosses the x-
axis. It is possible for a function to have several roots.

Other names for root are zero and x-intercept. On a graphing calculator
it is called a zero to emphasize that the value of the function is y = 0.

Consider the function y = 3x” — 4x — 6. Finding the roots of this function
is equivalent to solving the equation 3x° - 4x—6=0.

Begin by pressing the Y= button and entering the function as Y1. Then
press GRAPH.

B Fiot: Flots
~W1E3EE-dE-5
wWe=
wWrs
~y=
wWeE=
“WE=
M=

Clearly, from the graph there are two roots. We will concentrate on the
left root.

To initiate the process of finding a root, press 2" | CALC. From the
resulting menu choose 2: zero by pressing the DOWN ARROW button
thus moving the cursor down to 2: and then pressing ENTER, or by just
pressing the 2 button.

E U-EIELFIE'

rd=i
|"'Il|"|1|"'l|_-||'"I
OIB O q: F'lElHl.I“'lL-II"]
Stinterzect
@ﬁ 6o
Teer el IO e A P
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The next screen will show the graph O iy g P
along with a question, “Left Bound?”. blinker
Move the blinker with the LEFT/RIGHT
ARROWS until it is clearly to the left of
the desired root (in this case, the left
root). Press ENTER when satisfied with

Lkt Eaund?

the position. m=-1.05%H%

T=1.6508E0h

"=zhz-Yr-B

At this point another question will
appear asking for the “Right Bound?”.

| Move the blinker with the LEFT/RIGHT
ARROWS until it is clearly to the right of
the desired root. Press ENTER.

blinker —a

Fidht Eound
= .8xB:373 IYV=-c.ceiEsh

Y1=zhz-Yr-B

Finally, a third question is presented
asking for a, “Guess?” Using the

LEFT/RIGHT ARROWS, position the _ /
blinker approximately over the root and | Plinker
press ENTER. e

n= . BE10azH IV= - 4esHIEH

At this point the answer is presented at
answer the bottom of the screen.

The other root is found in a similar
fashion.

- g
= . HIEHNSE 1Y=0

www.bluepelicanmath.com
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(Finding maximum and minimum points)

-

A maximum point of a function is a local point which has a greater
value than all other points in its neighborhood. A function can have
several maximums. A minimum point is similarly defined.

Consider the function y = -x* — 12x — 30. Our task is to find its single
maximum. Obviously it’s an “upside down” parabola and has a
maximum point at the vertex of the parabola. Begin by pressing the Y=
button and entering the function as Y1. Then press GRAPH.

Bl Fictc Flots max point
B M E—] PHTE P
i
i
~Ny=
~Ne=
~NeE=
“Mo=

To initiate the process of finding the maximum point, press 2" | CALC.
From the resulting menu choose 4: maximum by pressing the DOWN
ARROW button thus moving the cursor down to 4: and then pressing
ENTER, or by just pressing the 4 button.

zera
3 ML
@O ) rﬁamrﬁum
1I"| E'I"“E-E'C.

e [ Ak

Tl Pl s el

Tli".r

The instructions below will require moving the blinker with the
LEFT/RIGHT ARROWS. Sometimes the blinker is not visible and it’s not
clear which way to move. Use the coordinates of the blinker at the
bottom of the graph screen along with the zoom box coordinates to
decide.

www.bluepelicanmath.com
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Left Eound ™ AF
= -7 EIMONE

blinker

blinker

 coordinates
- \

=y y771%8

At this point another question will
appear asking for the “Right Bound?”.
Move the blinker with the LEFT/RIGHT
ARROWS until it is clearly to the right
of the desired maximum point. Press

ENTER.

'|'1=.'l'51]135':'3':' right bound

marker

blinker

QUESS Y
= - 8E74y7

'y=c BOR1[A9;:

The coordinates of the maximum point -
are now presented at the bottom of the

screen.

Minimum points are found in a similar

fashion.

www.bluepelicanmath.com
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The next screen will show the graph
along with a question, “Left Bound?”.
Move the blinker with the LEFT/RIGHT
ARROWS until it is clearly to the left of
the desired maximum point Press ENTER
when satisfied with the position.

M=-Rz=1zH=-20 left bound
F=—" | marker

o}~ blinker

Ridht Eound? |
=-4,88%617 |y=Y4.7FE9167

Finally, a third question is presented
asking for a, “Guess?” Using the
LEFT/RIGHT ARROWS, position the
blinker approximately over the
maximum point and press ENTER.

answer

Maximum 1 A /
=-£.388387 1V=8
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(Calculations with the natural number e)

-

Just as 1t is a natural number, so is e. The value of e, an irrational
number, is approximately 2.718...

Typically, what we do with e is raise it to a power. Access this with 2"
|LN. This places e on the screen which means e raised to the power in
the parenthesis. Enter the argument, close the parenthesis,

? ? and press ENTER for the result.

L)

E' W To see e to 9 decimals places, enter simply 1 as the argument.
g' “ This gives e which, of course, is just e. Also shown here is an
@ W cvaluation of "%, = C 10

49 o B
“ wi | . . . =] . |
s~ = The reason e is associated with 1G5 EEFF77T

€D = the LN button is that, that button B
gives the logarithm, base e. See Appendix L
for a discussion of calculations of
logarithms.

Press Y= and enter In(x) for Y1. The graph of y = In(x) is shown below.
Notice that the curve asymptotically approaches the y-axis and has a
root of 1.

B Flotz Flot:
~1BlRcE?
M=
L
~y=
~Ne=
~NE=
~Mr=

www.bluepelicanmath.com
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Press Y= and enter e* for Y1. The graph of y = " is shown below. Notice
that the curve asymptotically approaches the x-axis and has a

y-intercept of 1.

B Fietz Flots
“HeBe ™ ED
M=
wHe=
wHy=
wHe=
“Ne=
wMe=

www.bluepelicanmath.com
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| Calculator Appendix L &
' (Logarithms)

-

Two different choices are available ,..._“"- o we SN
i“ common log, base 10

when computing logarithms; base 10, D > o
2000

and base e:

s ) o

e Base 10 (common logarithms, -*“ \u_.) E)_E_)Cj
use the LOG button) &Q)‘@fg) -

e Base e (natural logarithms, use [ hatural log, base e

AN

[}

the LN button)

Calculate the common log of 100. This can be written as log1,100 but is
normally written as log 100. (When the base is omitted it’s understood
to be 10.)

The answer is 2 since this is the power to which 10 should be raised in
order to equal 100. Shown here is how this problem is entered into the
calculator. Notice that after pressing the LOG button, log( is displayed
on the screen. Finish by entering 100 and a closing parenthesis. Press
ENTER to get the answer (It’s not logd 1EE

necessary to close the parenthesis 2
before pressing ENTER, but is highly

recommended.)

Similarly, calculate the natural log of 128.307. This can be written as
log.128.307 but is normally written as In 128.307 or In(128.307).

This problem is asking the question, “To what power must e be raised in
order to get 128.307. (e is the irrational, natural number 2.718...)

www.bluepelicanmath.com
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Press the LN button which results in the display In( . Finish entering the

argument, 128.307, and press ENTER.
Thge displayed results arepshown here. Int 125335Ei42553

There are occasions in which a logarithm to a different base must be
found. Consider the problem log;3(153.6692). Use the change-of-base
formula as follows:

log (153.6692)
log (13)

7

In(153.6692)
In(13)

log,3(153.6692) =

According to the formulas above, a logarithm with any base can be
expressed in terms of either common or natural logs.

For common logs the display on the calculator would be as follows:

1090153, 6692010
=L
1.9e2924e19

www.bluepelicanmath.com
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]| Calculator Appendix M &
' (Scatter Plots)

X y
Consider the data in this table. These points can be 9 | 21
displayed as a “scatter-plot” with the steps described 52| -1
below. -2 2.04
23| 5
O{ The first step is to press the STAT 6 6.11
i%) button which yields the following 89| 8.2
@ dlsplay
LoD
ﬁ;ﬂ CALC TESTS
: S-:-r*t.ﬁ{ At this point either press ENTER or 1 indicating
St oortDe : - s
A:C1rList we wish to choose menu item 1 (editing/
StSetlrEditor entering the list of x and y values).

Enter the x and y values choosing each position
with the Left/Right & UP/DOWN ARROWS.
Enter the x values under list L1 and the y values

under list L2. L1 L2 Lz g
- (-2 1 | ——
2| Ey

If L1 and L2 are not visible use the LEFT/RIGHT 2.3 E-u

ARROWS so they display. If old lists are present | 83 | B&

us the UP ARROW to position the cursor on top |Lzih=-2.1

of, for example L1, press CLEAR, and press
ENTER.
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The next step will be to press 2™ | STAT PLOT | 1 | On so as to enable a
scatter-plot to be displayed. This sequence is shown below. In the
picture on the far right, use the LEFT/RIGHT ARROWS to choose
between On and Off (choose On).

mli]l.E'F'DE PlokZ  Plot2
Edd e s
@ GUIE 154 E:F'].l:lt-zl:l'F'F. HFes HH- HIH Ii
YOO L1 Lz = N
= o [Z:FlotI.0fF GiistilL
T @@ .IL"U ."LE o I'I'I].].E-'I.'.-:LE
44F1ots0ff Mark: B -«

Finally, display the scatter plot by pressing the GRAPH button.

L1 Lz L 2| [WIHDOW o
-q =1 | amin=-1H g ©

- ! Amax=10

= | EM™ ﬁ5;1=11El LA SO
& .11 Mmin=- s

B8 B.z Ymax=1H

------------ Y=l=1
Lziii=-2.1 mres=1

See Appendix N for how to produce the equation of a line that “best
fits” this scatter-plot.
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7| Calculator Appendix N &

(Regression)

-

The process of regression is finding a function that “best-fits” a scatter-
plot. In this Appendix a linear regression that determines the best-fit of
a line will be demonstrated. Shown below is the data and the resulting
scatter-plot from Appendix M that will be used here. That Appendix
shows how to enter the data and produce the scatter-plot.

L1 Lz Lx z| (WIMDOL o

-9 | ______ amin=-18 . o

-E.2 -1 ammax=1a

25 £ ﬁi.i;1=11|E| L SR

_ min=- s 2

E.s Hi Ymax=14

------------ Ve l=1
Lziti=-2.1 ares=1

O With the above data already in the lists L1 (the x

tﬁ) e values) and L2 (the y values), press the STAT button.
S B d then with
s Anaic [ e RIGHT ARROW move to CALC and then wit
o _@@@

the DOWN ARROW down to 4: LineReg(ax+b).

Press ENTER twice to produce the a and b values defining the best-fit
line:

EDIT TESTS LinEeg

1:1-Var Stats g=ax+hb

21 2=-ar Stats a=,2943811682

=t Med-Med b=2.942e31.3%
LinReg9{axth?
: ByadRed

E:Cubicked

bEuartEeg
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At this point we could press Y= and enter:
Y1 =.5943811682X+2.942603139

However, there is an easier way. Rather than having to manually enter
the a and b values for Y1, it is possible to automatically have them
entered.

With the cursor on Y1= (on the Y= screen), press the VARS button, @’E
choose 5: Statistics, RIGHT ARROW across to EQ, and then down to

1: RegEQ. At this point the regression equation for the best-fit is
automatically entered for Y1.

Y-URRS Sy Z TEST PTS| | I Flakz Flok:
1o, Fed ~Y1E.S94381 16223
P 200m.., El'ia SEZA+E. M4 2eEI1 38
3 50E.. Ith Eg?ﬁ
4:Picture.. dic avg;
Statistics.. =t =
s Table.. Bhe wp=
Pi5tring, b

Press GRAPH and if STAT PLOT is still enabled
(see Appendix M), the following should display
as the best-fit for for the scatter-plot.

EIEIIT TESTS
%:%_Ug:: SE:E: Some data does not lend itself to being best-fit
E:EEdEME? ) with a line. For data that obviously “curves”,

: uagdﬁzgax other type regressions are available (parabolic
B Cubicke9 (QuadReg), cubic, exponential, etc.)
rdiuartRed
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When doing various regressions on a set of data points, it is possible to
get “scores” on the quality of each fit.

o
Q@‘@

i First(,jit will be neces;ary to turn Eﬁl%gﬁ g
“ms . @ on “diagnostics” so that a score e lvar
[ o | .
Q@ can be displayed. Press 2"°| Eiﬂgﬂﬂﬂﬁ&

CATALOG, Down ARROW down det ©

to 1: Diagnostics ON, and press ENTER twice
to turn on diagnostics.

Linkeg

www.bluepelicanmath.com

DiagnosticOff
r0i1ia9nost icOn

With diagnostics on, a regression will now
display r’* = “some number less than or equal
to one”. Shown here is the same linear
regression as above except now r’ =
9816060431 is displayed along with a
corresponding r value. r* is the square of the
correlation factor, r, which can range from -1
to 1.

To eliminate the sometimes confusing
negative r values, r’ is often given as a figure
of merit, were of, of course, rf=1isa perfect
score as a result of a perfect fit.

For a linear regression, a negative r value
indicates that the line of best-fit has a
negative slope and the correlation is said to
be negative. Likewise, a best-fit line with a
positive slope is represented with a positive
value of r and the correlation is side to be
positive.




Appendix O, page 1

e Calculator Appendix O

(Factorials, permutations, and combinations)

-

The factorial function is accessed via the Math button. For example,
“four factorial” (written as 4!) evaluates as follows:

=4(3)(2)(1) =
Use the following sequence to evaluate, for example, 21! :

Enter 21, press the Math button, RIGHT ARROW across to PRB,
DOWN ARROW to 4: |, and press ENTER.

= o _glirl'i MHUM ﬁ'ﬁ FEE| [MATH HUM CF¥ |a:d=
?@? FEFac 1:rand
g‘@? E;Dec E:nF'r* I
DD (3 e
Sed bl | P

= e : 1K » FandaMor®
Lo iy randBind

At this point you should have “21!” on the screen. Press ENTER one
more time to evaluate this factorial:

21!
5. 18999421719
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The permutations function is also accessed via the Math button. For
example, nPris read, “the number of permutations of n things taken r at
a time”. The formal definition is:

n!
nPr = (n-r)!

Use the following sequence to evaluate, for example, 14Ps :

Enter 14, press the Math button, RIGHT ARROW across to PRB, DOWN
ARROW to 2: nPr, and press ENTER.

o 1 HUM CP¥ PRE| [MATH HUM CPX
Yoo QE'EPT#‘ 1:rand
;‘@@ 3=;Dec hEF
DD 10 i
oo . StrandInt(
© e e B fMinc i : randHorm
WEPEP |FiMzl FirandBint

At this point you should have “14 nPr” on the screen. Enter 5 and the

screen should now read “14 nPr 5”. Press ENTER one more time to
evaluate the number of permutations:

14 nFr 5

248248
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The combinations function is also accessed via the Math button. For
example, nCris read, “the number of combinations of n things taken r at
a time”. The formal definition is:

n!
nCr= (n—-r)!r!

Use the following sequence to evaluate, for example, 56C4s :

Enter 14, press the Math button, RIGHT ARROW across to PRB, DOWN
ARROW to 3: nCr, and press ENTER.

Sy [IEE HUM Y FRE| [MATH HOM CFY e
??? FFrac liran
& 2w QE;DEG i
@D 3 HnLr
oo il 3irandlnt(

- 1 : 1K : Fan orm
Lo i 2 randBint

At this point you should have “56 nCr” on the screen. Enter 45 and the

screen should now read “56 nPr 45”. Press ENTER one more time to
evaluate the number of combinations:

B3

nCr 45
1.45890822153€el11
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7| Calculator Appendix P &
‘ (Statistics)

-

Consider the following set of test grades:
{92,99, 85, 95,79, 64, 79,91, 56, 82,81}

These numbers can be entered and the following statistics easily
produced:
mean, median, standard deviation, lower-quartile, upper-quartile,

min, max, ... and more.
gﬁﬂ! IZFII_IZ TESTS
FLAT

=
Press the STAT & button and then S+ 5ortD]
select EDIT by pressing ENTER. %; Eé-{hé-gﬂit-:-r“

L1 LE L3 2| Under L1, enter the first number in the list,
oz A ____
73 press the DOWN ARROW, and then enter the
28 next number. Continue until all numbers are
B entered.(If L1 is not initially empty, UP ARROW
Lzii)= on top of L1, press CLEAR and then ENTER.)

Now that the data is entered we are ready to display statistical facts
about the data:

Press the STAT & button, RIGHT ARROW over to CALC.

EDOIT TESTS
1-Yar Stats

Choose 1: 1-Var Stats. [5: foomed ="~

Press ENTER twice. e

§L
LB Iche
JEUartFeg
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1-War Stats
§=E§é%9835?59
::.;:=
zxi=Foydg mean
Sx=12. 3185858338
ox=12, 31884423
~

The statistics for the data in the L1 [#rn=11
list displays. Use the DOWN-ARROW
to move down the display to view %;Eﬂ Stats

the remaining statistics. | minKx=56&

11 =79 lower quartile
Mag=22% median

[}z =9% upper quartile
MaxA=73

standard dev

The following definitions apply to the some of the displayed statistics:
The mean (X) is the average:

The median (Med) is the number in the middle of the ordered list:
(If there are two numbers in the middle, average them.)

The lower quartile (Q1) is the median of the lower half of the
numbers:

The upper quartile (Q3) is the median of the upper half of the
numbers:
(When there are an odd number of data points, the middle
value is not used when finding either quartile.)

The standard deviation (o) is a measure of the average “scatter”
of the data.
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=71 Calculator Appendix Q &

Matrix Fundamentals
& (elementary matrix math)

Consider the following matrix problem:
o2 5 6 -1 -2
A_[3 4 B= [7 8 C_[

2A-3(B-C)

%% The first step is to enter the MATH EOIT
ﬁ‘f") ﬁ matrices A, B, and C. Begin by (B
‘;&% pressing 2"° | MATRIX 3; L]
"*&% resulting in this display. RIGHT (41 [[0]

= = ARROW twice across to EDIT. |5 [E]
— 51 [F]

4[]
MES FATH [=xkil

C EE} Press ENTER and this screen appears. Use
S [C] the UP/DOWN ARROWS to select the
-E]-E (D] matrix we wish to edit (in this case A).
E; EH Press ENTER.
i [E]

MATRIA[A] B =1

This screen will appear asking for the T )

dimensions of the A matrix in the upper
right corner. Enter the number of rows
first. Then press ENTER. Enter the
number of columns and then ENTER.

www.bluepelicanmath.com



2a1=3

Appendix Q, page 2

Enter each element of the A matrix
pressing ENTER after each is entered. This
display shows the next to last element (3)
being entered.

Similarly, enter matrix B with the key sequence 2ND | MATRIX | EDIT |
2:[B] | ENTER. In the same fashion, enter matrix C.

We are ready now to evaluate the matrix problem 2A - 3(B - C). Begin by
entering 2. Place an A beside it using 2ND | MATRIX | Names | 1: [A]

ENTER.

At this point we have 2A on the screen. Next, enter -3( and the display
should read 2A - 3( .

B is entered with 2ND | MATRIX | [B] 2%
Names | 2: [B] | ENTER as shown here. ? [C] 2=
4: [0]
. _ o [E]
Finally, enter — [C]) and press ENTER. 1 [F]
74 [5]
ZIAT-SCIBI-[C] >
[[-15c -ZH]
[-24 -22]]

www.bluepelicanmath.com

The final matrix answer is displayed.



e Calculator Appendix R
: Advanced Matrix Math:

gane

Multiplication, Inverse, Determinant

Appendix R, page 1

)

Matrices A and B can be multiplied in the order, AB, only if the number
of columns in A is equal to the number of rows in B.

1 3 2 -1

As an example, let A= [2 1 0 —2

] and B-=

1
0
3

1

3 0
4 1
1 2

1 3

As described in Calculator Appendix Q, enter the A and B matrices.

Using 2" MATRIX, select the A
matrix and then press ENTER.

> = G
[ Aoy =
..
o
- o
D€
I‘H EE

Nall |

here.

We want to multiply this by the B matrix,
so enter a times sign.

www.bluepelicanmath.com

.l:_ll EE EN EN EN

et LT B LR

MATH EDIT

The resulting main screen display is shown

[A]#*




MATH EDIT
244
425

'-JIJ"-I'_l'I-F'-I'.--E
Ly mmeacm

.l:_ll N EN

The main display will now look like this.

[H]$[%

Appendix R, page 2

Using 2" MATRIX | DOWN ARROW, select
the B matrix and press ENTER.

[A1+[E]N

Press ENTER to obtain the final answer

matrix.

>k 3k 3k 3k >k 3k >k sk >k 3k >k 3k >k 3k 5%k 3k >k %k 5%k >k 5k >k 3k >k 5k 3k 5k %k 5k %k 3k %k 5k %k 5k >k 5k %k 3k %k 5k %k >k %k 3k >k >k >k >k 5k %k >k %k %k %k *k

To find the inverse of, for example, matrix C= [i ﬂ , first enter

matrix C as described in Calculator Appendix Q.

Use 2" MATRIX and the DOWN ARROW to

select matrix C.

www.bluepelicanmath.com
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[C]
Press ENTER and obtain this display.
[T The inverse of Cis represented symbolically
[[-1 5 1 by raising C to the -1 power.

Press the X key and then ENTER to obtain
the final answer, a matrix that is the inverse
of C.

>k 3k 3k 3k >k 5k ok >k 3k 5k ok >k 5k %k %k >k 5k sk >k 5k Sk sk >k 5k Sk >k 5k ok sk >k 5k ok %k 3k %k %k %k 5k %k %k >k 5k %k %k >k %k %k >k >k %k k Kk k

To find the determinant of, for example, matrix C= [i ﬂ , first

enter matrix C as described in Calculator Appendix Q.

MAMES |§fElls EOIT

Eﬂdet{

Use 2" MATRIX | MATH | 1: det( | ENTER [Zzdim(

to prepare to take the determinate of a diF1lli
matrix . 2= 1dentitac

&= andfy
Faggdment.
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det.

The main screen now displays this:
At this point we need to put the
matrix C in the parenthesis.
?ﬂﬂg? MATH EDIT

: 2
25 EE} %ﬁ Using 2" MATRIX | DOWN ARROW, select
E [0] the C matrix and then press ENTER.
a: [E]
B: [F]
Cd[E]

Close the parenthesis and press ENTER to

produce the answer.

www.bluepelicanmath.com

detC[C]2




Appendix S, page 1

=7 Calculator Appendix S &

Angle conversions:
(degrees, minutes, seconds, radians)

gane

Changing Modes:

When doing angle conversions or evaluating =
trig expressions it is important to be in the @ @ < :jlig:)
correct angle mode (degree or radians). To Q @ % =
verify which mode is currently set or to L ors W rncn Jvnns <D
change the mode, press the MODE button.

MG *CI EnhG In the adjacent picture notice that the
FLOAT I e angle mode is DEGREE. To change to
RADIAN press the DOWN ARROW twice,
and then ENTER.

The result will be as shown just below.

SETCLOCK LR T D e s

JUGLGIN  =CI ENG
FLOAT e e 00 -l R
Jdll DEGREE

FAE  POL  ZEAQ

Conversion from DMS to decimal degrees:
Make sure DEGREE mode is set. Enter 127°
47’ 22" (read as 127 degrees, 47 minutes,

and 22 seconds) and we wish to convert to

SET CLOCK p U KO R [

decimal degrees (127.7894444).

() Firstenter 127.
%@ - '\:}j@ ) Produce the
— @@ degree symbol (°)

1
EWEW?@ by pressing 2™ Sl
LODDY \Git. The ¢z k0=
“‘{“'G degree symbol (°) E:E:EEE
is labeled as 1: ° . Press ENTER and the TLE e

display should now read 127°.
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Next, enter 47. Produce the minute
symbol (‘) by pressing 2" ANGLE and then
choosing 2: ‘. The display should now read

127° 47,

Enter 22 and then
the second symbol
(“) . With the display now reading 127° 47’ 227,

@):(

Appendix S, page 2

F et
- -

AAw
v vl
=
K Iy
.

4
TP ERwT

DRC @ @2 @@ press ENTER and the decimal equivalent
@u <D wﬂ (127.7894444) should appear.

Pove
@Dijg
000
090
g®_©_@©

1Z7od47 22"
L 127.7894444

Conversion from decimal deg to deg, min, sec:

LI ENG
D145 n/7HBB

8 FAE FOL =EQ
CONMNECTED MEu kg
FEQUENTIAL ey, |18

1%, a+*bi. Fe™HL
A9 HORIZ G-T
SETCLOCKY LS DR H,

NORKAL
FLOAT
FERDIAN

127. 7574444 ONS
i27e47 22"

www.bluepelicanmath.com

Use the MODE button to make sure the
angle mode is DEGREE. Then enter

127.7894444 as
a decimal
degree entry.

ANGLE choose
4: DMS.

=] i T P ] )
.l:_lll-l-:hll (1]
MO & -
b e ""D
A=

= DT Ln

o T o T o

Press ENTER and the answer in degrees,
minutes, and seconds should appear.



Conversion from degree to radians:

1,18 5CI  ENG
FLOAT I e 0 TR
Aol DEGREE

FAE FOL Z=EQ
CONMNECTED gD
SEQUENTIAL ey, (l]8
d+bhi. Fe*8L
298 HORIZ G-T

Appendix S, page 3

Using the MODE button, set the angle
mode to RADIAN.

SETCLOCHELUREY P LR [ =
Next, enter the desired degree value (180 EE rl'
for our example). Since we are currently in E: v OMS
radian mode it is necessary to specify that 5; REFF(
180 is really a degree value. Do this with E:REFPAL
2" ANGLE | 1:°. CLFP R
=1
B 3. 141572604 Press ENTER and the equivalent radian
value will be displayed.
Conversion from radians to degrees: T T ENG

Using the MODE button, set the angle
mode to DEGREE.

FLOAT

n1z:45m/7HA

SETCLOCK LA T N s

Enter the radian value (13m/7 for our example). It is important to enter
this expression in parenthesis since math is involved (division by 7).
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Since the current angle mode is degrees, it is necessary to specify that
13m/7 is really a radian value by using a superscript r... (131/7)".

This superscript r is provided with 2" v IR
ANGLE. ?r‘
= k[IMZ
2eREPE
ErREFPEL
Fil el A
(13ms7ar
3534 2837145

Press ENTER and the equivalent degree
answer will be displayed.
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=] Calculator Appendix T &

(Evaluation of trig expressions)

-

Changing Modes:
When doing angle conversions or evaluating

LT NS m-.
trig expressions it is important to be in the ? ? L oe. (j /e [:)

correct angle mode (degree or radians). To Q 9 & “i
verify which mode is currently set or to @ @OD <@

change the mode, press the MODE button.

g, 8 SCI  ENnG In the adjacent picture notice that the
FLOAT s el 0 1l R
KADIRN

angle mode is DEGREE. To change to
RADIAN press the DOWN ARROW twice,
and then ENTER.

SETCLOCK b U T KON H

NI OFHAL e S 3|7

FLOAT e e B0 0l R

DEGREE
The result will be as shown here. The ] FAE  FOL ZEQ
] ) ) ) CONMNECTED v eg
radian mode is now set. At this point I ane e ZTHUL

pressing the RIGHT ARROW and then a+*bi. reai
ENTER would cause the DEGREE mode to

be set.

Only the three main trig functions (sin, cos, & e i
ythe three main tre b con & DD (e )
tan) are directly available on a graphing C:_)@ <
f:alcul.a.tor. To obtain the other three, use these 9 @ CH < "@
identities: OO Y
o9

csc(B) = 1/sin(06)
sec(6) = 1/cos(0)
cot(B) = 1/tan(0)
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Example 1:

To find the sine of 237.2 degrees, use the
MODE button to make sure the DEGREE
mode is set. Then press the SIN button. The
screen will now display sin( after which
237.2 can be entered. Close the
parenthesis and press ENTER. The answer,
—.8405666035, is displayed.

Example 2:

To find the tangent of /5 radians, use the
MODE button to make sure the RADIAN
mode is set. Then press the TAN button.
The screen will now display tan( after
which /5 can be entered. Close the
parenthesis and press ENTER. The answer,
.726542528, is displayed.

Example 3:

To find the secant of 45 degrees, use the
MODE button to make sure the DEGREE
mode is set. Using the identity sec(8) =
1/cos(B), enter 1/ and then press the COS
button. The screen will now display 1/cos(
after which 45 can be entered. Close the
parenthesis and press ENTER. The answer,
1.414213562, is displayed.

www.bluepelicanmath.com
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S1NCE2S7. 20
gy =5 5 b =t 0

Lanins5)
R et W

1-co=sC450
1.414213562
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=71 Calculator Appendix U &

(Inverse trig functions)

-

Quite often we may know the sine of an angle but not the angle itself.
To find the angle use the SIN™ function (read this as “inverse sine”).

Suppose we know that sin 6 =.78382 and we
wish to know ©.

Enter 2" SIN .

At this point the display shows sin'l( .
inviting us to enter the argument, .78382.  [&1 felh . FESEE ) .
Do so, close the parenthesis, and press al.6116744:
ENTER.

The answer shown here is the value of the
angle 0 in degrees. A degree answer was
produced here because the angle mode
was set to DEGREE. To produce a radian answer use the MODE key to
change the mode to RADIAN. (See Calculator Appendix S for how to
change the angle mode.)

Similarly, if we know cos 8 =.56203, find 6 with 2" cos™.

If we know tan 0 = 1.5592, find 8 with 2" TAN™ .
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7] Calculator Appendix V &

Applying absolute value to a
function... |f(x)| & f(|x])

-

Consider the linear function y = 3x — 4. When entered as Y1 the graph is
as shown below:

Filokl Flote Flok:
w1 R3R-4
we=
W Es -
Y=
i E=
i ES
N ik
We want to investigate what happens to the graph when the absolute
value is applied in different places:

y=3|x| -4

y=|3x—4]|
Enter the function 3|x| — 4 for Y1. Unfortunately, the vertical bars that
are traditionally used to indicate absolute value are not available on the

calculator. The function must be entered as Y1 = 3abs(X) — 4

Access the absolute value function (given by abs above) with:
Math | Num | 1: abs(

— w MUM CFP¥ PRE HHTE CF¥ FRE
- A ahs

L oo  oe. | SrDec FoundY

Aoy — ! tiPart
DD T FPart(

D e & fin SIS

il ;‘? Mawx Lrmawxt
e
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With 3abs(X) — 4 entered for Y1, press GRAPH (Use 6: ZStandard zoom)

Flotd Platz Floks
~MiBiabs s -40
M=
“Mas .
W y=
“He=
“WE=
o

Notice that this graph is produced with the following rule:

Delete the graph of the original function to the left of the y-axis.
Then mirror image the remaining function across the y-axis to
replace what was originally on the left side.

Now consider the function Y1 = abs(3x — 4) and its graph:

Flokl Flakz Plok:
~MiBabhsl 3H-4 0
“Me=
Mas
wMy=
wHe=
wWWE=
o ik

Notice that this graph is produced with the following rule:

Replace any portion of the original graph below the x-axis with
its mirror image across the x-axis.
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=T Calculator Appendix W &

(Graphing the sine function)

-

We will graph f(x) = sin(x) where x is in radians. First make sure the
MODE is in radians... covered in Appendix S.

@ @ @ ug_) Press the Y= button and prepare to enter our

function as Y1. Press the SIN button and sin( will
@ n- @ @ appear on the screen. Enter X and close the

w O <D <D &) parenthesis.

'g'liiﬂlil(:J Flotl Flotz Flot:
h$1551n(H}
W=
The correctly entered function will appear |[~% 3=
like this: ity
wYE=
==
e
WTHOG
Amin=-148
:"il'"la}':f 14 Press the WINDOW key and make these
ﬁﬁ'ﬂ_‘l; 1;2 entries:
Yrax=2
Yeol=1
ares=1

Press the GRAPH button to produce this
resulting graph:

Experiment by changing the function to

sin(x) + 1, 2sin(x) + 1, —2sin(x) +1, etc.
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7] Calculator Appendix X &

(Graphing the cosine function)

-

We will graph f(x) = cos(x) where x is in radians. First make sure the
MODE is in radians... covered in Appendix S.

I
@ @ @ (\-)E}g:-) Press.the Y= button and prepare to enter our
\;;:) @ @ function as Y1. Press the COS button and cos(

D """- @ @ will appear on the screen. Enter X and close the

a oV &P parenthesis.

o009 Flotl Flotz Flots
“MiBocosCx0l
wNe=

The correctly entered function will appear |~ z=

like this: Wy =
wMe=
We=
Y

o T HCICH

amin=-18

:"if"la}':f 16 Press the WINDOW key and make these
._r.ﬁ';‘n; 2o entries:

YMax=2

Yeol=1 -
ares=1

Press the GRAPH button to produce this
resulting graph:

Experiment by changing the function to

cos(x) + 1, 2cos(x) + 1, —2cos(x) +1, etc.
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“T] Calculator Appendix Y &
#l (Graphing the tangent function)

-

We will graph f(x) = tan(x) where x is in radians. First make sure the
MODE is in radians... covered in Appendix S.

@ @ @ ‘/\_) _) Press the Y= button and prepare to enter our
function as Y1. Press the TAN button and cos(

@ @ will appear on the screen. Enter X and close the

'g'ilWﬁD‘IQ;J Flotl Flatz Flot:
HﬁiEtan{H}l
wWMe=

The correctly entered function will appear |~ z=

like this: Y=
wHe=
“Me=
Y

W THOOL

Bmin= -3

:"":T"l-fl}ifE Press the WINDOW key and make these
ﬁﬁ?l‘]:l; 1;5 entries:

Mmax=5

Ve l=1

ares=1

Press the GRAPH button to produce this
resulting graph:

Experiment by changing the function to

tan(x) + 1, 2tan(x) + 1, —2tan(x) +1, etc.
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7] Calculator Appendix Z &

(Greatest integer function)

-

The greatest integer function is typically written as f(x) = [|x]|. This

yields the largest integer that is less than or equal to x. For example,
|12.3]| = 2 and ||-2.3|| = —3.

;) DG To work [|2.3]] on the calculator press MATH.
Seco2
yOOOS _ __
o0 EE% AU CF7 FRE
ac
o . #rlec
This is the resulting screen. Use the |31 %
RIGHT ARROW to move across to %E i}‘:
NUM. B eiinc
i Maxt
|THTH CF¥ FRE|
% TE:E% E Either press 5 or DOWN ARROW to
41 {Part.( S:int(.
int
[Eiming
rdrax
int.cl

This will appear on the screen inviting us
to enter an argument.
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Enter 2.3 and then press ENTER. The

answer 2 will appear.

Appendix Z, page 2

intiz2,. 2o
N

Flakl Flokz Flakz
=41 E int (s To graph the greatest integer function,
:ﬁ;;' press Y= | MATH | NUM | 5:int( . Then
W y= enter X and close the parenthesis.
wNe=
M=
o i _ )
Press GRAPH to produce this classical step —
function. Although not shown on the AN - S
graph, think of each little horizontal line -
segment as having a solid dot on the left -
end and an open circle on the right end. —— L
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=71 Calculator Appendix AA &

(Sum of a series)

e

: : 8 1
Consider the sum given by Zk=_2 212/

@ @ @ To obtain the solution to this on the graphing
'::) % &P calculator, press 2™ LIST, RIGHT ARROW across to

W@@ MATH, and then DOWN  [HAWES OFZ [E[EANR
ARROW down to 5: sum(. liming
2EMany
o ZiMeant
At this point we would have sum( on the drmediant
display. =M E
[E:Fprod
Press 2™ LIST, RIGHT ARROW across to  LLx:=tilEn
OPS, and DOWN ARROW down to 5: seq(.
[HEHES MATH
1:5Sort o
e 5,:,p-|-__|:| ¢ At this point we should have sum(seq( on
i the display and we are now ready to enter
41 F 1 ]- 1t our problem as follows:
Eﬂzqu i
Y, SLMCSEd L 1o (o e )
1 da T2
Press ENTER and the answer appears:
ETETE RISy ¥ (5=)
=1 | T S| k=-2
P Hy "2.8) k=+2
1. 744576831

www.bluepelicanmath.com




Appendix AB, page 1

=71 Calculator Appendix AB &

(Graphing parametric equations)

-

Consider the pair of parametric equations given by:

XxX=t
y=t

The parameter t will be restricted to {-4,-3,-2,-1,0, 1, 2, 3, 4}.

4,1y *CI  ENv
FLOATELE LY TA L)
GGl DEGKEE

FOL =EQ
CONNECTED g ki
SEQUENTIAL R |I]E
d+bi.  FetoL
@188 HORIZ o-T

SET CLOCH Dk ey - s

Now enter the pair of equations by
pressing the Y= button. Enter t for X1=and

t* for Y1=.

MEMORY
P CBox
sSoom Ih
rZoom Out
iclecimal

() WS |

www.bluepelicanmath.com

To graph this pair, first put

the calculator in Parametric | 5% '& -
mode. Press the mode };,:) @@

button and then with the RIGHT ARROW
and DOWN ARROW, move down to PAR
and press ENTER.

Flotl Flok: Flokz

~aiTRET
Vi BTZ

nMer =
"r'ET=
NAET =
Yir=
wHYT S

Next, Use the ZOOM button to choose
6: ZStandard
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|MIHDDM
And now, most critical of all, we use the Tmi n= -4
WINDOW button to set the Tmin, Tmax, ¥2E§;i {
and Tstep values so as to use only the Ymin=-10
desired values of, {-4,-3,-2,-1, 0, 1, 2, 3, mmax=10
4) sacl=1

LYmin=-14

‘===~ Finally, press GRAPH to produce this
picture:

Although the graph produced by the calculator may appear to be a smooth curve
it is in reality a series of line segments connecting the individual (x, y) points
corresponding to the individual t values as shown by the following table.

t | x(t)=t | yt)=t
-4 -4 16
-3 -3 9
) ) 4
-1 -1 1

0 0 0

1 1 1

2 2 4

3 3 9

4 4 16

| must be realized that t values determine the domain and range of the y = y(x)
function. Notice in the table above that the largest y value is 16. Using the
WINDOW button, change Ymax to 20. The resulting parabola graphed can be now
seen to abruptly stop at the y value of 16 with nothing drawn above that value.
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7| Calculator Appendix AC &

(Graphing in polar coordinates)

Consider the polar coordinates equation given by r = 6sin(0).

D & ¢ To graph this in polar coordinates, first put the calculator
K. e in polar mode. Do this by pressing the utton.
g e [ I de. Do this b ing the MODE b

MOFHA L B S L
A8 214567 B8
EROIAN

FUNC FAE =EQ
CONNECTED ik
AL SINUL
J*bi.  FetaL
@YY HORIZ «o-T
SET CLOCHE D Dol : ks

With the DOWN and RIGHT ARROWS

select POL and press ENTER. It is possible
to be in either RADIAN or DEGREE mode.
Notice here that we are in DEGREE mode.

Flakl Flok2 Flokz
sr1BEs1incg
P E=
ek Press Y=and enter rl = 6sin(0).
=
~PE=
=P E=

To make this function graph properly, it is necessary to set the ZOOM
level and also to make adjustments to the WINDOW settings.

MEMORY
i Box
s2oom Ih
s Zoom Out
iclecimal

Press ZOOM and choose 6: ZStandard.

(o) SR | O
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|MIHDDM
gmin=8
Brax=36H
Bstep=2
Amin=-1H
amax=1H
secl=1

L¥rin=-1H

Appendix AC, page 2

Next, press WINDOW and make the
settings shown here. @min, O@max, and
Ostep are especially important. Notice that
we go through a full 360 degrees since the
DEGREE mode was previously set. If the
RADIAN mode was set it would be
appropriate for 6 to advance from 0 to 2m.

In general, it is appropriate to advance 8 through a full cycle of the trig
function present in the equation.

www.bluepelicanmath.com

Finally press GRAPH to produce the graph

| of the polar equation.
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=1 Calculator Appendix AD &

Binomial Expansion
= Coefficients

Consider the expansion of
(a+b)°=Y8_,6Crac"b"

This requires the calculation of ¢Co, §C1, 6C>, 6C3, 6Ca, 6Cs, and ¢Ce. If you
are not familiar with combinations, see Calculator Appendix O.

Produce these combination values automatically on the graphing
calculator as follows:

Press STAT, 1:Edit.

9o
= @ @D
L1 Lz Lz z
E | [
Under the L1 columnenterO, 1, 2, 3, 4, 5, %
Il
and 6. :
b
Leiii=

Using the LEFT and UP ARROWS move the cursor on top of the L2
column. —

o

Lz z

At this point we are going to enter “6 nCr
L1”. Here’s how we do this:

First, enter 6.

Ml rrse =

|—
.%.
o
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Poo

LD D

ARGLE CRAW

oo

LT

LIST.

Now the display looks like this and we are

almost finished.

www.bluepelicanmath.com

Choose 3:nCr.

Appendix AD, page 2

Press MATH and then RIGHT ARROW across to PRB.

MATH HUM CF |8
l:rand
:hFr
nCr

|

randInt o
randborme
FandBint

[

2
=
'IT-'

The display should now look like this.

Choose 1.L1.

u All we need to do now is enter L1. Do this by pressing 2"

@Eﬁﬁﬁrﬁﬁﬁ MATH

[n Tl ) W AP |
rrrrr-
[T T TR

-
-
|
-
LEE
'

[ =gl IS LT R e —

,_
r.a
[]
()
—
(]
1
—
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L1 Lz Lz z
Move down one level with the DOWN il 1T |
ARROW and the answers for our é EE
combinations will automatically appear in 5 20
Y 1%
the L2 column. E 5
b 1
Ledii=1

Here is the meaning of the numbers in the L2 column:

5Co =1
5C1 =6
6C2 =15
5C3 =20
6C4 =15
6C5 =6
5C5 =1
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Using Table Set and Table
to show the limit of a function

gane

Consider the following “limit” expression:

To show values of x approaching 2 from the left |1 g
(and the resulting function values), we needto |1 7
produce the adjacent table on a graphing

calculator.

TAT PLOT F1 TBLSET F3

lim (x? — 5x)
X—2~

Click on Y= and enter the
function X% — 5X.

Appendix AE, page 1

)

X f(x) = x> — 5x
1.5 |-5.25
—5.44
-5.61
1.8 |-5.76
1.9 |-5.89
2.0 |-6.0
Flotl Flokz FPloks
SRR =05
wYe=
WY 3=
Wi y=
wYe=
=N E=
wWe=

Use 2nd TBLSET to set up the table. Basically, we want to

tell it to start with an x value of 1.5 and with increments of

e 1 The second column of the resulting table will be the
D Q&2 corresponding function value (the Y1 function above).

Set ThiStart to our initial x value of 1.5
Set ATbl to our increment value of .1.

Make sure Indpnt(x) and Depend(y) are in

the Auto mode.

www.bluepelicanmath.com

THELE SETLF
TelZtart=1.5
Thl=.1

&y -_—
Incent.:
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Use 2nd TABLE to actually produce the
table.

DO 6

A 1N
| -C.cC
Notice that as x approaches 2 (1.5, 1.6, 1.7, i? :Eg;
1.8, 1.9) the values of the function seemto | 1i.m -E 76
be approaching —6. %'9 :E.BE
£l 6.8
=1.5
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Appendix AF, page 1

=] Calculator Appendix AF &

Derivatives evaluated at
particular location

Consider the function f(x) = x>. The Tl 84 calculator is not capable of
telling us that f'(x) = 2x; however, it is capable of evaluating the
derivative at a particular x value. For x = 5 the, calculator will yield an
answer of 10 for the derivative.

There are two ways to calculate a numerical derivative (For the sake of
the examples below, assume the function is x> for which we want the
derivative):

Technique #1(using the graph of the function):
| Zo Flokl Flotz Ploks

| ed Use Y= to enter Y1 = 2 =1 BHE
WY e=
DS N/
: WMy=
wNes=

WA=
wh =

Then press the GRAPH button to
produce this picture. [

e e

2 Zero
VIR MR
g maximum
Use 2ND CALC to bring up this menu. [ éﬂEEP‘SE‘GL
. =g |
Choose 6: dy/dx. P IE o e
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The screen display will now show the
graph. Enter 5 and the display will
appear as shown here.

Note that only x values within the span
of the window are permitted.

Finally, press ENTER for the answer
(10) for the derivative of x* evaluated
at x =5.

Technique # 2

QLT

Ao u@u; Press Math | Math |
D @ 8: nDeriv(

S

The screen display will appear as
shown here. At this point we are being
invited to enter 3 parameters.
e The function for which we are
taking the derivative (x%)
e X (we are taking the derivative
with respect to x)
e The x value at which the derivative
is to be evaluated (5).

www.bluepelicanmath.com
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[t*1=Hz

[

I
Itn

gﬁ"ﬁ HUM CPX PRE]
kL

KHE

S HED L

I

BrfMing

R =
nler 1w

[FDer1uve
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Wler*iu{HE:Hzﬁ}l

For our problem, enter the parameters
as shown here and then press ENTER
to produce the final answer (10).

Additional notes for Technique #2:

There is actually an optional fourth parameter for nDeriv. By
default itis .001. The calculator goes through an incremental
process (loop) in calculating the ratio of differences in order
to produce the derivative. This parameter is used as the
incremental x value in that process. By making this value
smaller, the accuracy of the answer can be improved. This is
especially helpful when the derivative is desired at very steep
positions on the curve.

Instead of entering the function directly as shown above (x°),
use VARS | Y-Vars | 1: Function to directly select Y1, Y2, etc.
This is helpful as a time saver if an especially tedious function
has been previously entered as one of the Y values.
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7| Calculator Appendix AG &

Graphing indefinite integrals

-

The TI-84 is not capable of receiving a function and then returning a
new function that is the indefinite integral of the original function.

It is, however, capable of being given a function and then graphing one
member of its indefinite integral family.

3
Consider the integral [ x?dx = 5 +C

The entry of this indefinite integral into the y= dialogue of the
calculator is a bit awkward since it is typically entered using two
variables.

Press the y = button. What we want to enter for Yi=is
fnint(T>,T,0,X).

D@ At first glance this does not look like the problem [ x?dx. The
function x° is to be entered as T°. The T that follows indicates
integration with respect to T. The 0 is the lower limit and X is the upper
limit from the following representation of the Fundamental Theorem of
Calculus where F(x) is the indefinite integral of f(x).

j Xf(T) dT = F(x) — F(0)
0

Iyl FUFT CFRFRY
? To enter the fnint( part, press the S :-:J-I:
— Math button and then choose ! FMine
& 9: fnint( . 7 fMax
= ider 1w
FF’HIH‘L{
P ooluer..
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Thus far the entry for Y1 = appears as
shown here.

Appendix AG, page 2

Flotl Flatz Flats
SMETRIntg
whE =

wia=

W'y =

wMo=

e

W=

&’ st Enter T? with this sequence of key strokes. After T?, enter

 toc \J ?:“'_
o C.) The display will now appear
like this.

Press Graph to produce this final display of
the graph of one member of the indefinite
integral family of f x?dx. Be prepared to
wait. It is very slow to display.

,T,0,X using the X,T,0,n button to enter the X.

Flotl Fletz Flots
hE}EFnIntﬂTE:Taﬂ

WWe=
W=
wWy=
WWe=
WWE=

Incidentally, when we entered ntnt(Tz,T,O,X) for Y1=, we could have
entered ntnt(Xz,X,O,X), instead; however, this can be confusing for
students and the T version is generally considered best.
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=1 Calculator Appendix AH &

Definite Integrals on a
it Graphing Calculator

There are two ways to do definite integrals on a graphing calculator:

First method:

Flokl Flokz Flakz

For example, to evaluate LN = I L
f_72(. 1x? + x — 4)dx, enter the “‘ﬁ e f
function as follows using the Y= button. ::|_|_| i ;
3 Ne=
wNE=
R il

| Graph the functio by pressing the
GRAPH button. £

Press 2" CALC | 7: ff(x)dx and then sl

g E=m1ﬂimum

sr w L I MaE 1ML

Yoo S:intersect
et e b

| & ER e
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1=l +n=-Y

Enter =2 for the lower limit and press

ENTER. A
.-'-.
Lo Lipnk?
T{=.1HZ+H=-Y = -
| Enter 7 for the upper limit and press
- ENTER.
UrF&F Lirk?

The answer to this definite integral is
—1.8. Notice the shaded area that
represents the area “under the curve”
between the limits of =2 and 7.

This method has the disadvantage of requiring that the two limits be
within the zoom area.

Second method:

To demonstrate this method, use the same integral as with the
previous method: f_72(. 1x? + x — 4)dx

Press the MATH button. @ %
DD
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The screen shown here appears. Either
press 9 or DOWN ARROW down to it.

Press ENTER.

FRInLL. 1RE+H-4,7
2 "2 I-"|\l.:I x)

Integrate with
respectto x

upper limit

lower limit

The answer is —1.8.

Appendix AH, page 3

9@?} HUM CF¥ FRE|

EN EN EN EN EN
-

30 T o

EIII‘-JIZI"-II-I&-
O O3 T a5
=T 1 =-
O ax 3
Pl o
T

o

fnInt( will appear on the screen. Enter
the definite integral as shown here and
press ENTER.

frlntd. 1He+E-4, 5
2 "2l A
-1.5)

Answer

Suppose the function was already entered as Y1= with the Y= button.
Instead of entering the function directly as was demonstrated above,
Y1 can be entered with this button sequence:

VARS | Y-VARS | 1: FUNCTION | Y1

A 5" and optional parameter is a “Tolerance” (defaults to .00001).
Small values give greater accuracy but slower computation rates. If you
get an error of “ERR: TOL NOT MET”, set a larger tolerance value (such
as .0001) and try again. The tolerance value can be viewed as the error

you are willing to tolerate.
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7| Calculator Appendix Al &
' ( Newton’s Method )

-

Use three iterations of Newton’s method to find an estimate of the
irrational root of f(x) = x> + 2x — 4 that lies somewhere between 1 and 2.

Newton’s method for finding a better estimate (x;) of a root of f(x) in
terms of an initial estimate (xo).
f(Xo) _ X03 + 2X0 - 4‘

TR T Ry 0T 32+ 2

Flakl Flokz Flokz
m =5 EE;:—(H*‘*E+EH—4}
Press Y= and enter the formula ALIREFL

“Ve=
© gp above. M=
- ~My=
WY E=
S
m THELE SEJUF
Next, press 2ND | TBL SET and Thblstart=1.5
specify ASK for the Indpnt: albl=.1
R P Indert} Auto [
=@ ' Derend:
o Y1
Press 2nd | TABLE.
(-j(_?A Since the root is
known to be
between 1 and 2, enter 1.5 as the first
estimate of the root, xo.
H=1.5
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- Vi
W 1.::86
Press ENTER and the new estimate for the
root appears (1.2286); however, it only
displays 4 decimal places.
o V1
1.5 A
To see more decimal places for this 1st
iteration of Newton’s method, move the
cursor over the 1.2286 and it expands to
1.22857142857.
Yi=1,22857°142857
To get an even better estimate of the root x o
with a 2"% iteration of Newton’s method, 1 278G
move the cursor down below 1.5 and iﬁ"-" 1.1808
enter 1.22857142857 (the previous
estimate). Then press ENTER to obtain the
answer 1.18084996159. (You would see
the additional decimal places when the =1, 22857142857 |

cursor is moved over the 1.1808.)

Now move the cursor below 1.2286 and

A WY1
1.5 1.2208 enter the last estimate (1.18084996159).
m 1%5% Press ENTER to get the 3" estimate of the
root (1.1795).
A V1
1.t 1.22HB
H=1.180834995159 HEEE

Move the cursor over 1.1795 to get a final
and more accurate answer of
1.1795100544.

I1=1.17°35168H544
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