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Read this first

1. Always read “Before Start”
The key operations of the set up condition are written in “Before Start” in each section.
It is essential to follow the instructions in order to display the screens as they appear in the
handbook.

2. Set Up Condition
As key operations for this handbook are conducted from the initial condition, reset all memories to the
initial condition beforehand.

Note: Since all memories will be deleted, it is advised to use the CE-LK1 PC link kit (sold
separately) to back up any programmes not to be erased, or to return the settings to the initial

condition (cf. 3. Initial Settings below) and to erase the data of the function to be used.

= To delete a single data, press and select data to be deleted from the menu.
= Other keys to delete data:

; to erase equations and remove error displays

. to cancel previous function

3. Initial settings
Initial settings are as follows:

[J Set up (EYH B ): Rad, FloatPt, 9, Rect, Decimal(Real), Equation
[ Format (EYE e ): RectCoord, OFF, OFF, Connect, Sequen
[] Stat Plot  ( 2¥9d BEERM (€] ): 2. PlotOFF

Shade ( ): 2. INITIAL

Zoom ( [zoom] [A] ): 5. Default

Period (EFE @ (c]): 1. PmtEnd

Note: [J returns to the default setting in the following operation.

( 2 I [ 3] [

4. Using the keys
Press to use secondary functions (in yellow).

To select “sin™”. O Displayed as follows:
Press to use the alphabet keys (in blue).

To select A: [ Displayed as follows:

5. Notes
= Some features are provided only on the EL-9600 and not on the EL-9400. (Substitution,
Solver, Matrix, Tool etc.)
= As this handbook is only an example of how to use the EL-9600 and 9400, please refer to the
manual for further details.

SHARP



Using this Handbook

This handbook was produced for practical application of the SHARP EL-9600 and 9400
Graphing Calculator based on exercise examples received from teachers actively engaged
in teaching. It can be used with minimal preparation in a variety of situations such as
classroom presentations, and also as a self-study reference book.

~
: £L-9600 Graphing Calulator Notes
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Important notes to read
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Step & Key Operation
A clear step-by-step guide
to solving the problems

.

Y See the notes below.

~
Display L
lllustrations of the calculator
screen for each step
(&
Also ougt
the relationship between the changes of coefficient values and their graphs,
/ using Substitution feature.

(Weris o1 Usi )
Merits of Using the EL-9600/9400 J/ sHare

‘The EL-9600/9400

Highlights the main functions of the calculator relevant
to the section

.

¢ Notes on key operations

« When you see the sign , on the key:
» Means same series of key strokes can be done with screen touch on the EL-9600.
([Jx: for the corresponding key; [ ][ ][ for the corresponding keys underlined.)

Key operations may also be carried out with the cursor (not shown).
« Different key appearance for the EL-9400: for example[xern] (]

We would like to express our deepest gratitude to all the teachers whose cooperation we received in editing this
book. We aim to produce a handbook which is more replete and useful to everyone, so any comments or ideas

on exercise will be welcomed.
(Use the attached blank sheet to create and contribute your own mathematical problems.)

Thanks to Dr. David P. Lawrence at Southwestern Oklahoma State University for the use of his
teaching resource book (Applying Pre-Algebra/Algebra using the SHARP EL-9600 Graphing
Calculator).

Other books available:
Graphing Calculator EL-9600 TEACHERS' GUIDE
Graphing Calculator EL-9400 TEACHERS GUIDE
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EL-9600/9400 Graphing Calculator

Slope and Intercept of Linear Equations

A linear equation of y in terms of x can be expressed by the slope-intercept form y = mx+b,
where m is the slope and b is the y- intercept. We call this equation a linear equation since its
graph is a straight line. Equations where the exponents on the x and y are 1 (implied) are
considered linear equations. In graphing linear equations on the calculator, we will let the x
variable be represented by the horizontal axis and let y be represented by the vertical axis.

— Example
Draw graphs of two equations by changing the slope or the y- intercept.

1. Graph the equationsy =x and y = 2x
2. Graph the equationsy =x and y = —x
3 Graph the equationsy=x andy = - x
4, Graph the equationsy =x andy = x + 2.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

1.1 Enter the equation y = x for Y1

-
and y = 2x for Y2. Egzx
D=
[ Y= | [wermm] [ enTer], e
E=
1-2 View both graphs. The equation Y1 = x is dis-
played first, followed by the
GRAPH equation Y2 = 2x. Notice how
Y2 becomes steeper or climbs

faster. Increase the size of the
slope (m>1) to make the line
steeper.

21 Enter the equation y = —%—x for 2.  [rmEm

2B — K

[y=][w ] [cL] =

[asb]|[2] [ » ], [xemm] e
2-2 View both graphs. Notice how Y2 becomes less
‘/ steep or climbs slower. De-
CRAPH crease the size of the slope
(0<m<1) to make the line less

steep.

SHARP 1-1



EL-9600/9400 Graphing Calculator

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

3-1 Enter the equation y = - x for Y2. [TIE%,
[v=1 v, [eL] (O] fuwmm]
YE=
i=
=
3-2 View both graphs. Notice how Y2 decreases
(going down from left to
CRAPH right) instead of increasing
(going up from left to right).

Negative slopes (m<0) make
the line decrease or go
down from left to right.

4-1 Enter the equation y = x + 2 for

A
V2EHE+2
Y2. EE
[v=][w ], [cL] kem] [+ ][2] 5
4-2 View both graphs. Adding 2 will shift the y = x
— // graph upwards.

Making a graph is easy, and quick comparison of several graphs will help
students understand the characteristics of linear equations.

11 SHARP



EL-9600/9400 Graphing Calculator

Parallel and Perpendicular Lines

Parallel and perpendicular lines can be drawn by changing the slope of the linear equation
and the y intercept. A linear equation of y in terms of x can be expressed by the slope-

intercept form y = mx + b, where m is the slope and b is the y-intercept.

Parallel lines have an equal slope with different y-intercepts. Perpendicular lines have
slopes that are negative reciprocals of each other (m = - %). These characteristics can be

verified by graphing these lines.

— Example
Graph parallel lines and perpendicular lines.

1. Graph the equationsy =3x+1 and y = 3x + 2.

2. Graph the equationsy=3x-1 andy =- 3lx + 1.

Start Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: froom ] [C ], ([ENTER |[aera] | W |)[ 7],

Before There may be differences in the results of calculations and graph plotting depending on the setting.

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

1-1 Enter the equationsy = 3x + 1 for [TIEZR+L
Ylandy=3x+2 for Y2. Egzmz

T
raEEEaRlE .
N

1-2 View the graphs. These lines have an equal
slope but different y- inter-
GRAPH cepts. They are called paral-

lel, and will not intersect.

2'1 Enter the equations y = 3x - 1 for
Ylandy = -%x + 1 for Y2.

[v=][cL[3] [werm] [— ][1] [enter]
[cL][e) ][2][am][3][ P ], [wemn]

SHARP
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EL-9600/9400 Graphing Calculator

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
22 View the graphs. L These lines have slopes that
GRAPH are negative reciprocals of

each other (m = mi) They are

called perpendicular. Note that
these intersecting lines form
four equal angles.

The Graphing Calculators can be used to draw parallel or perpendicular
lines while learning the slope or y-intercept of linear equations.

12 SHARP



EL-9600 Graphing Calculator

Slope and Intercept of Quadratic Equations

A guadratic equation of y in terms of x can be expressed by the standard form y = a (x - h)*+ k,
where a is the coefficient of the second degree term (y = ax? + bx + ¢) and (h, k) is the
vertex of the parabola formed by the quadratic equation. An equation where the largest
exponent on the independent variable x is 2 is considered a quadratic equation. In graphing
guadratic equations on the calculator, let the x-variable be represented by the horizontal
axis and let y be represented by the vertical axis. The graph can be adjusted by varying the
coefficients a, h, and k.

— Example

Graph various quadratic equations and check the relation between the graphs and
the values of coefficients of the equations.

1. Graphy=x2 andy = (x-2)2
2. Graphy=x2andy = x?+ 2.
3. Graph y =x? andy = 2x2
4, Graphy=x2 and y = -2x2.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.
As Substitution feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display Notes

*Use either pen touch or cursor to operate.

11 Eenterthe equation = x2 for Y1.

(=] o) [ x2 ]

1

1.2 Enterthe equation = (x - 2)2 for
Y2 using Sub feature. Fres]|F .2 |F L |

| W |[Ez][1] [enter], Tzl ullE]

[TE=AiR-Hiz+ EE
el [C] [enter |, [ 1] [EnTer |, \\J j H=
BNl B [ 2] [enrer] [2] [enTer]
(@) (=)

: Notice that the addition of -2
1'3 View both graphs. \&// within the quadratic operation

moves the basic y = x2 graph
right two units (adding 2 moves
it left two units) on the x-axis.
This shows that placing an h (>0) within the standard
formy = a (x - h)? + k will move the basic graph right
h units and placing an h (<0) will move it left h units
on the x-axis.

GRAPH

SHARP 21



EL-9600 Graphing Calculator

2-1 Change the equation in Y2 to y = x %+2.

galkal:| - kaln
[enter | [ 2] [EnTER]

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

22 view both graphs.

GRAPH

(When using EL-9600)

Display

TE=AR-H

FI Y

TYZ

LT =
Rl lopdan |

b
[
H
4

\Y

Notes

Notice that the addition of 2 moves
the basic y = x 2graph up two units
and the addition of - 2 moves the
basic graph down two units on
the y-axis. This demonstrates the

fact that adding k (>0) within the standard formy =a (x -
h) 2 + k will move the basic graph up k units and placing an
k (<0) will move the basic graph down k units on the y-

axis.

3-1 Change the equation in Y2 to y = 2x 2, [fe=htiH

salial--- - [BlEm

| v |[o] [Enter]

3-2 View both graphs.

GRAPH

ET Y

Notice that the multiplication of
2 pinches or closes the basic
y =x2 graph. This demonstrates
the fact that multiplying an a
(> 1) in the standard formy =a
(x - h)2+ k will pinch or close
the basic graph.

4.1 Change the equation in Y2 to

y =-2x2

[V, B EA ]2

4-2 View both graphs.

GRAPH

TE=AIR-H1 <+ R

tE
2

Inuncg

LT
ENED b

\

’

)

<

Notice that the multiplication of
-2 pinches or closes the basic

y =x? graph and flips it (reflects
it) across the x-axis. This dem-
onstrates the fact that multiply-

ing an a (<-1) in the standard formy =a (x - h) 2+ k
will pinch or close the basic graph and flip it (reflect

it) across the x-axis.

The EL-9600/9400 allows various quadratic equations to be graphed easily.
Also the characteristics of quadratic equations can be visually shown through
the relationship between the changes of coefficient values and their graphs,

using Substitution feature.

2-1
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EL-9600/9400 Graphing Calculator

Shifting a Graph of Quadratic Equations

A quadratic equation of y in terms of x can be expressed by the standard formy =a (x - h)? +k,
where a is the coefficient of the second degree term (y = ax?+ bx + ¢) and (h, k) is the vertex
of the parabola formed by the quadratic equation. An equation where the largest exponent
on the independent variable x is 2 is considered a quadratic equation. In graphing quadratic
equations on the calculator, let the x-variable be represented by the horizontal axis and let y
be represented by the vertical axis. The relation of an equation and its graph can be seen by
moving the graph and checking the coefficients of the equation.

— Example

Move or pinch a graph of quadratic equation y = x?2 to verify the relation between
the coefficients of the equation and the graph.

1. shift the graph y = x2 upward by 2.
2. shift the graph y = x? to the right by 3.
3. Pinch the slope of the graph y = x?2.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

1-1 Access Shift feature and select the

. fli'=nz
equation y = X2, IS
Rr=et
Hr=1n o

[1].

1-2 Move the graph y = x2? upward by 2. T T

| A || A |[enter],

1-3 Save the new graph and observe the [ 7 [&m Notice that upward movement
changes in the graph and the % of the basic y = X2 graph by 2

equation. units in the direction of the y-
axis means addition of 2 to the
[ ENTER] [aLpral [ D> || W | y-intercept. This demonstrates
that upward movement of the graph by k units means
adding a k (>0) in the standard formy=a(x-h)?+k.

SHARP 22



EL-9600/9400 Graphing Calculator

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

21 Move the graph y = x? to the right by 3. \ /i S
Y TAEEE
]
|I| (three times) * '

2-2 Save the new graph and observe \/ e Notice that movement of the
the changes in the graph and the basic y = x? graph to the right
equation by 3 units in the direction of

the x-axis is equivalent to the
[enTer | [apral [ > ][ W ] addition of 3 to the x -intercept.

This demonstrates that movement of the graph to the
right means adding an h (>0) in the standard form
y =a (x - h)2 + k and movement to the left means
subtracting an h (<0).

3-1 Access Change feature and select
the equation y = x2.

o Joercunce A

[1],
3-2 Pinch the slope of the graph. k o
9 ;; 1:n=
(4]

3-3 Save the new graph and observe \j R Notice that pinching or
the changes in the graph and the Al closing the basic y = X2 graph
equation. is equivalent to increasing an

a (>1) within the standard

[enTer | [aea] | D> || W | formy=a (x - h)2 +k and
broadening the graph is
equivalent to decreasing an
a (<1).

The Shift/Change feature of the EL-9600/9400 allows visual understanding of how
graph changes affect the form of quadratic equations.

22 SHARP



EL-9600 Graphing Calculator

Soving & Literal Equation Using the Equation Method mortzsion

Solver mode is used to solve one unknown variable by inputting known variables, by three
methods: Equation, Newton’s, and Graphic. The Equation method is used when an exact
solution can be found by simple substitution.

— Example

Solve an amortization formula. The solution from various values for known variables
can be easily found by giving values to the known variables using Equation method
in Solver mode.

| Nt
The formula: P =L 1-(1+ E) P= monthly payment = interest rate
. 1/ 12 L= loan amount N=number of months

1. Find the monthly payment on a $15,000 car loan, made at 9% interest over four
years (48 months) using the Equation method.

2. save the formula as “AMORT".

3. Find amount of loan possible at 7% interest over 60 months with a $300
payment, using the saved formula.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.
As Solver feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display Notes

*Use either pen touch or cursor to operate.

1-1 Access the Solver feature. _ This screen will appear a few

seconds after “SOLVER” is dis-

played.

1-2 Select the Equation method for

solving. E%EE%&ZH
]
[1].

1-3 Enter the amortization formula. L =
B 9 )= ] ol [[—_]]

L] [a) =[] [+]
el [ ] [0 ] [1][2] [ | [) ]
(2] [ ] facee [N] [ > ][> ],

e [1] [+ J[1][2] [ 1. [0 ]

SHARP 31



EL-9600 Graphing Calculator

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
14 ener the values L=15,000, Spopertuation
1=0.09, N=48. 1212870
H=4&
[v], [o][o][o]
[enrer], [ ][] [o] [enter],
1.5 solve for the payment(P). Esuation solver The monthly pay ment (P) is
P=2Z73. 2756356 $373.28.

(alla]la ] EEHES
([cL])

2-1 Save this formula.

BT B [c], [enrer],

Pres=[EHTER]

2-2 Give the formula the name AMORT. [TTTLE=AHORT

[l M) [o] [R] [T] [nrer]

3-1 Recall the amortization formula.

20a s JIETR
[o][1],

3_2 Enter the values: P = 300,

Snluerﬂ Eauation
I =0.01, N = 60 =
[0][o] [enter] [0] [enter], e
[-][o] [1] [enter], [6][1] [enter]
3_3 Solve for the loan (L) Eauation soluer The amount of loan (L) is
L=17558. 27655 $17550.28.

(2[4 EHES

With the Equation Editor, the EL-9600/9400 displays equations, even
complicated ones, as they appear in the textbook in easy to understand
format. Also it is easy to find the solution for unknown variables by recalling
a stored equation and giving values to the known variables in Solver mode
when using the EL-9600.

31 SHARP



EL-9600 Graphing Calculator

onving & Literal Equation Using the Graphic Metho! polumeof i

Solver mode is used to solve one unknown variable by inputting known variables. There
are three methods: Equation, Newton'’s, and Graphic. The Equation method is used when
an exact solution can be found by simple substitution. Newton’s method implements an
iterative approach to find the solution once a starting point is given. When a starting point
is unavailable or multiple solutions are expected, use the Graphic method. This method
plots the left and right sides of the equation and then locates the intersection(s).

— Example

Use the Graphic method to find the radius of a cylinder giving the range of the unknown
variable.

The formula: V=rm?h (V=volume r=radius h = height)

1. Find the radius of a cylinder with a volume of 30in® and a height of 10in, using
the Graphic method.

2. save the formula as “V CYL".

3. Find the radius of a cylinder with a volume of 200in® and a height of 15 in,
using the saved formula.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.
As Solver feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display Notes
*Use either pen touch or cursor to operate.
1-1 Access the Solver feature. - This screen will appear a few
seconds after “SOLVER” is dis-
played.

1-2 Select the Graphic method for

. Eauation
solving. fscien”
]
(3],
1.3 Enter the formula v = rh, V=rzH
) (V] o] =
[R]
1.4 Enter the values: v = 30, H = 10. SlyeriGrarhic
Solve for the radius (R). R=B_
[o] [enter], [w ],

[0] (A,
SHARP 32



EL-9600 Graphing Calculator

15

16

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate

Set the variable range from 0 to 2.

[o] [enter], [2] [EnTer]

Solve.

EREA (o))

Displa
(When using EL-9600)

Grorhic salwer
variakble range

EEGIN=8
EMD=2

Notes

The graphic solver will prompt
with a variable range for solv-
ing.

30 3

B=. 37 T2ASHAT

2
M =Tom

r=10r?=12=1<3

r=20 r?=22=4>3

Use the larger of the values to
be safe.

:T_[<3

The solver feature will graph
the left side of the equation
(volume, y = 30), then the right
side of the equation (y = 10r?),
and finally will calculate the
intersection of the two graphs
to find the solution.

The radius is 0.98 in.

2

Save this formula.
Give the formula the name “V CYL".

B B3 (S, [ev=,

TITLESY CYLC

31

3.2

Recall the formula.
Enter the values: V = 200, H = 15.

B & B, [0 1)
[eea] [2] [0] o] [ewiee] [o] [ewien

Solve the radius setting the variable
range from 0 to 4.

(&), B B ) 57 0]

E=2. 868129077

,_ 200 _ 14

T 15m T m
r=30r?=3=9< 14
r =40 r?=4?=16> 14

<14

Use 4, the larger of the values,
to be safe.
The answeris: r = 2.06

One very useful feature of the calculator is its ability to store and recall equations.
The solution from various values for known variables can be easily obtained by
recalling an equation which has been stored and giving values to the known
variables. The Graphic method gives a visual solution by drawing a graph.

3-2

SHARP



EL-9600 Graphing Calculator

Solving & Literal Equation Using Newton's Method! ea of & Tepeie

Solver mode is used to solve one unknown variable by inputting known variables. There
are three methods: Equation, Newton'’s, and Graphic. The Newton’s method can be used
for more complicated equations. This method implements an iterative approach to find

the solution once a starting point is given.

—— Example

useing Newton’s method.

2. Save the formula as “A TRAP”.

using the saved formula. (Set the starting point to 1.)

Find the height of a trapezoid from the formula for calculating the area of a trapezoid

The formula : A= Zih(b+c) (A=area h=height b=top face c = bottom face)

1. Find the height of a trapezoid with an area of 25in? and bases of length 5 in
and 7 in using Newton's method. (Set the starting point to 1.)

3. Find the height of a trapezoid with an area of 50in? with bases of 8 and 10

Start Return all settings to the default value or to delete all data.

Before There may be differences in the results of calculations and graph plotting depending on the setting.

As Solver feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display

*Use either pen touch or cursor to operate.

1-1 Access the Solver feature.

12 select Newton's method

. AEauntion
for solving. E?Eiﬁ?c
PR ) [,

[2],

1.3 Enter the formula A = % h(b+c).

o] [A] acesa] [= ] [1] n] [2] [ > ],
[acer] [H] [ (] [acera [B] [ + ] [auena]

1-4 Enter the values:A=25B=5C=7 [

Em|ale| e
| v |*|ENTER|*|ENTER|

1
F=— H{B+Cx
2

olueriHewtlon
A=Z
H=@
E=5
C=T7

SHARP

Notes

This screen will appear a few
seconds after “SOLVER” is dis-
played.
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EL-9600 Graphing Calculator

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate

1-5 Solve for the height and enter a
starting point of 1.

(a][a]
1-6 Solve.

EYE A (<L)

Display

(When using EL-9600)

Hewlton soluver
START=1
STEFP=.8@1

Hewlon zoluver
H=4. 1666E656ET
RIGHT=25

LEFT =25

L-F =-.808800662

Notes

Newton's method will
prompt with a guess or a
starting point.

The answer is : h=4.17

2 Save this formula. Give the formula
the name “A TRAP”.

ovs [ | I D,
(&) it [ [ [ ) [

TITLE=A TEAF

3-1 Recall the formula for calculating
the area of a trapezoid.

s | )
o)1)

3-2 Enter the values:
A=50,B=8,C=10.

(evien] (5] [0] [awer], [ '), [&]
(e (3] [0] (o]

3-3 solve.

(a][a] EREAD

oy
I T IO

riEauation

LT
= 00iELNC
=

oy
I T IO

Er:Newtnn
. 1EEEEEEET

LT
=00 N
=

Hewlon zoluver
H=5.555555556
RIGHT=58
LEFT =5&
L-rk =8

The answer is : h=5.56

One very useful feature of the calculator is its ability to store and recall equations.
The solution from various values for known variables can be easily obtained by
recalling an equation which has been stored and giving values to the known
variables in the Solver mode. If a starting point is known, Newton's method is
useful for quick solution of a complicated equation.
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Graphing Polynomials and Tracing to Find the Roots

A polynomial y = f (x) is an expression of the sums of several terms that contain different
powers of the same originals. The roots are found at the intersection of the x-axis and
the graph i. e., wheny = 0.

— Example

Draw a graph of a polynomial and approximate the roots by using zoom-in and
Trace features.

1. Graph the polynomial y = x3- 3x2+ x + 1.
2. Approximate the left-hand root.

. Approximate the middle root.
4, Approximate the right-hand root.

Before
Start

There may be differences in the results of calculations and graph plotting depending on the setting.
Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: * ([ENTER HALPHAH v

D7l

Setting the zoom factors to 5 : [zoom | [B ], [EnTer | [5 | [enTer |[ 5 ] [Enter | Eiild B0

As Substitution feature is only available on the EL-9600, this section does not apply to the EL-9400.

11

12

13

1.4

Step & Key Operation

*Use either pen touch or cursor to operate.

Enter the polynomial
y=x3%-3x2+x+ 1.

[5], [enter], [Enter ], [enter],

Enter the coefficients.

[enTEr |, | (-) | | 3] [EnTER],
|ENTER |, | 1 | | ENTER]

Return to the equation display
screen.

View the graph.

GRAPH

Display

1

rrrIG|

|£|

A

Il

B'=ACE-HY +E

£
T1=Ai +ER JEH"D

0]

t

[=TapT= = RTTY
munnnzg
i

g g gy
T T T

= Z
19 +0—3ma +18+1

N

/

kY

Notes

It may take few seconds for
the graph to be drawn.
Enter each coefficients when
the cursor is displayed.

SHARP
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2-1

22

23

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

Move the tracer near the left-hand
root.

III* (repeatedly)

Zoom in on the left-hand root.

[Al.[3].

Move the tracer to approximate the
root.

|TRACE|| < |* OI'| > |* (repeatedly)

Display

(When using EL-9600)

Tracer

Tracer

/

\

[H=-.42 }\':-.iIZBZBB

Notes

Note that the tracer is flashing
on the curve and the x and y
coordinates are shown at the
bottom of the screen.

The root is : X =-0.42

3-1 Return to the previous decimal

3.2

viewing window.

[Hl.
2],

Move the tracer to approximate
the middle root.

III* (repeatedly)

Tracer

/]

( v
|#=1 =0

The root is exactly x = 1.
(Zooming is not needed to
find a better approximate.)

4

Move the tracer near the right-
hand root.

Zoom in and move the tracer to
find a better approximate.

III* (repeatedly)
NEIN

|TRACE|| > |* 0r| < |* (repeatedly)

Tracer

/

T
[H=2. 42 /'1':.'323255

The root is : X = 2.42

The calculator allows the roots to be found (or approximated) visually by
graphing a polynomial and using the Zoom-in and Trace features.

4-1
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Graphing Polynomials and Jumping to Find the Roots

A polynomial y = f (x) is an expression of the sums of several terms that contain different
powers of the same originals. The roots are found at the intersection of the x-axis and the
graph i. e.,, wheny = 0.

— Example
Draw a graph of a polynomial and find the roots by using the Calculate feature.
1. Graph the polynomial y = x*+ x® - 5x2- 3x + 1.
2. Find the four roots one by one.

There may be differences in the results of calculations and graph plotting depending on the setting.
Besq‘;’ﬁ Return all settings to the default value or to delete all data.
Setting the zoom factors to 5 :[zoom] [A ], [enTer |[ A ][enTer |[A ] [ enter | EiTE
Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

11 enterthe polynomial

4 - 3F
4 ) Ho+E —SHEZ-TE+]
y=X4+x3-5x2-3x+1

=
BT

=) o) () O, [
FEIEE ]
SRR

12 view the graph. ] I
GRAPH E

21 Find the first root.

Walue
A
2nd F jcALC -
[ T oz i
W_Incet
(5],
] I X = -2.47
. Y is almost but not exactly zero.
U Notice that the root found here
= -2 MEPLEEEE  [Y=-. d0ddddnig is an approximate value.
2-2 Find the next root. ] I = -0.82
o [ oo ) y
E:-.Bi!?51253 =i

SHARP 4-2
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Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

2_3 Find the next root.

2na - Jonc JETR

2-4 Find the next root.

20a e fonc JIET

Displa
(When using EL-9600)

By

/

[H=.2hireEzis W=4.E3E-11

L

v

| e o - A T

Notes

X = 0.24

X = 2.05

The calculator allows jumping to find the roots by graphing a polynomial
and using the Calculate feature, without tracing the graph.

4-2
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Solving a System of Equations by Graphing or Tool Feature

A system of equations is made up of two or more equations. The calculator provides the
Calculate feature and Tool feature to solve a system of equations. The Calculate feature
finds the solution by calculating the intersections of the graphs of equations and is useful
for solving a system when there are two variables, while the Tool feature can solve a linear
system up to six variables and six equations.

— Example

Solve a system of equations using the Calculate or Tool feature. First, use the Calcu-
late feature. Enter the equations, draw the graph, and find the intersections. Then,
use the Tool feature to solve a system of equations.
1. solve the system using the Calculate feature.

y=x2-1

y = 2X
2. Solve the system using the Tool feature.

ox+y=1
[-3x+y:-5

Before There may be differences in the results of calculations and graph plotting depending on the setting.

Start Return all settings to the default value or to delete all data.
Choose the viewing window “-5 < X < 5”, “-10 < 'Y < 10” using Rapid window feature

[moow] [ €2 | [5], [EnTer], ([acehal | W |)[ 7], [EnTer], [4 ], [EnTer],

As Tool feature is only available on the EL-9600, the example 2 does not apply to the EL-9400.

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
1-1 Enter the system of equations FIEEz-T
y=x?-1forYlandy=2x for Y2. [i2=
5=
[v=] o] [ x? ][ — ][ 2] [enTer], EE;
1.2 view the graphs.

GRAPH

1-3 Find the left-hand intersection using Note that the x and y coordi-
Calculate feature. nates are shown at the bot-

\ tom of the screen. The answer
2na Ffcac [EAR ] is X =-041y = -0.83

[H=-.4i4zizb62  I¥=-.BEB42FLzE

The answer is ;: x = 2.41
/ y=4.83

[H=2.4i4zi=2be2  Iv=N.BZR42P1ZE

NN

1-4 Find the right-hand intersection by
accessing the Calculate feature again.

B Em 2,
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EL-9600/9400 Graphing Calculator

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

2-1 Access the Tool menu. Select the GRTET=E
number of variables. 1 g

[0 0

Using system function, it is
possible to solve simultaneous
linear equations. Systems up

[B], [2], . to six variables and six equa-

tions can be solved.

k =

= =

2-2 Enter the system of equations. o FBT=c

1|5 S 1
[5] [enter] [1] [enter] [ 1] [enter] 0
(] (=] [ewrer] [1] [enrer] [ ] [5] =5

23 solve the system. TRIET=E x = 0.75

¥=12175 y=-275

A system of equations can be solved easily by using the Calculate feature
or Tool feature.
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Entering and Multiplying Matrices

A matrix is a rectangular array of elements in rows and columns that is treated as a single
element. A matrix is often used for expressing multiple linear equations with multiple
variables.

— Example
Enter two matrices and execute multiplication of the two.

. A B
1. Enter a 3x3 matr!x A 1 2 1 1 2 3
2. Enter a 3x3 matrix B 2 1 -1 4 5 6
3. Multiply the matrices A and B 1 1-2 7 8 9

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.
As Matrix feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display Notes

*Use either pen touch or cursor to operate.

1-1 Access the matrix menu.

8],
7,

1-2 Set the dimension of the matrix at [mat A+ =
three rows by three columns.

|ENTER || 3| | ENTER]|

1-3 Enter the elements of the first row, ¥ A+ %3
the elements of the second row, and 1[;
i

3

the elements of the third row. B

[EnTER] [ 2] [ENTER | [ 1] [ENTER]
[2][enter] [1] [EnTer] [ () ] [ 1] [EnTER]
[1][enter|[ 1] [enter] [ () |[2] [enter]

E]
1

-1

Lz |

R )
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Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate

Enter a 3x 3 matrix B.

Display

(When using EL-9600)

mat B T 3XI

]

WP
el

T ]
@ e

[B]. [2], [3] [enter] [3] [ener]

|EnTEr || 2 | [enTeER | | 3] | ENTER]
[enter | [ 5] [enTer] [ 6] [EnTer]
[enter] [8] [enter] [9] [ EnTer]

WO

Notes

31 Multiply the matrices A and B

together at the home screen.

(R o] (A, (2], (5] ol
&, [2). [even

3-2 Delete the input matrices for

future use.

B (G [,
2], [o7] [ov]

ma ¥ Akmat F

e

| =
La Ll )
[ )

fisoluer Ean
KIF roaram
[AFicture

e

Matrix multiplication can be
performed if the number of col-
umns of the first matrix is equal
to the number of rows of the
second matrix. The sum of these
multiplications (1+1 + 2:4 + 1-7)
is placed in the 1,1 (first row,
first column) position of the re-
sulting matrix. This process is
repeated until each row of A has
been multiplied by each column
of B.

Matrix multiplication can be performed easily by the calculator.

6-1
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Solving a System of Linear Equations Using Matrices

Each system of three linear equations consists of three variables. Equations in more than
three variables cannot be graphed on the graphing calculator. The solution of the system of
equations can be found numerically using the Matrix feature or the System solver in the
Tool feature.

A system of linear equations can be expressed as AX = B (A, X and B are matrices). The
solution matrix X is found by multiplying A*B. Note that the multiplication is “order sensitive”
and the correct answer will be obtained by multiplying BA™. An inverse matrix A* is a
matrix that when multiplied by A results in the identity matrix 1 (A*x A=I). The identity
matrix | is defined to be a square matrix (nxn) where each position on the diagonal is 1
and all others are 0.

— Example
Use matrix multiplication to solve a system of linear equations.
1. Enter the 3x3 identity matrix in matrix A. B
2. Find the inverse matrix of the matrix B. % i 1
3. Solve the equation system. 1 1 -2
X+2y+z=8
2X+y-z=1
X+y-2z=-3

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.
As Matrix feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display Notes

*Use either pen touch or cursor to operate.

11 set up 3x 3 identity matrix at the identity 3 1y @l
home screen. (a4

[l [o][s],
1-2 Save the identity matrix in matrix A. [gentits = 7 0
[8 1 \]
[570] [ore] (&, 1], [evnee] PO g ey
[6 8 111

1.3 confirm that the identity matrix is [t AT =
stored in matrix A.

[w] [B], [1],

SHARP 6-2
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EL-9600 Graphing Calculator

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
2_1 Enter a 3x3 matrix B. mat B T ZHE
i ; :

[B],[2], [3] [enter] [3] [ENTER] S[i : é—]

|enter || 2| [ enter| | 1 || Enter] -2

[2] [enter] [ 1] [enTer] [ () ] [1][EnTER]

[1] [enter] [ 1] [EnTer] [ (=) ][ 2] [EnTER]
2-2 Exit the matrix editor and find the  [pa¥ T -] Some square matrices have no

inverse and will generate error
statements when calculating the
inverse.

inverse of the square matrix B. 7

EEEEGEES . LEEGEE.

A RA L= "tet 533333333 -.51
[al, [2], R I b Bl= |:-8l'é'7 ) 8583 -855 }
EI (repeatedly) 0.17 0.17 -05

3_1 Enter the constants on the right side  [ma® T & 2=1 The system of equations can be
of the equal sign into matrix C (3x1). ;[ ] expressed as

X 8
[ww] (81, (3], (3] [evrer] [1] [evrer] | F i ﬂM_M

-

ium

[8] [enter][1] [enTer]|[ () ] [3] [ENTER] 1 1-2 z -3
Let each matrix B, X, C :
BX=C
B'BX = B'C (multiply both
sides by BY)
| = B*(B'B = I, identity matrix)
X=B'C
3.2 Calculate B'C. mat Bmat T 7 The 1is the x coordinate, 2 the y
t21 ) coordinate, and the 3 the z coor-
B3 | [ CL | [wamx] * * dinate of the solution point.
B Il [ | ] A1, [2), [ewrer] by (L 2.9

3-3 Delete the input matrices for future
use.

R G <,
2], [oner)

The calculator can execute calculation of inverse matrix and matrix
multiplication. A system of linear equations can be solved easily using the
Matrix feature.
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Solving Inequalities

To solve an inequality, expressed by the form of f(x) <0, f(x) =0, or form of f(x) <g(x),
f(x) =g(x), means to find all values that make the inequality true.

There are two methods of finding these values for one-variable inequalities, using graphical
techniques. The first method involves rewriting the inequality so that the right-hand side of
the inequality is 0 and the left-hand side is a function of x. For example, to find the solution
to f(x) < 0, determine where the graph of f(x) is below the x-axis. The second method
involves graphing each side of the inequality as an individual function. For example, to find
the solution to f(x) < g(x), determine where the graph of f(x) is below the graph of g(x).

— Example

Solve an inequality in two methods.
1. soive 3(4 - 2x) 25 - x, by rewriting the right-hand side of the inequality as 0.
2. Solve 3(4 - 2x) 25 - x, by shading the solution region that makes the inequality true.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

1-1 Rewrite the equation 3(4 - 2x) >5-x [i18
so that the right-hand side becomes 0, [t3=
and enter y =3(4 - 2x) - 5+ x for Y1.

=
[y=108][CJ[a][=][2] [wemn] [ ]
(=15 [+ ] [werm]

TTA-THI-5+E 3(4-2x)25-x
03(4-2x)-5+x20

1.2 view the graph.

GRAPH \

1-3 Find the location of the x-intercept
and solve the inequality.

The x-intercept is located at
the point (1.4, 0).
Since the graph is above the

x-axis to the left of the x-in-
tercept, the solution to the ir_l-
* k\ equality 3(4-2x)-5+x=01is
& all values of x such that
i} x <14,
l=1.4 =i
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21

2.2

2.3

2.4

2.5

2.6

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

Enter y = 3(4 - 2x) for Y1 and
y=5-x for Y2.

[ D ], (7times) (4 times)
lenter|, [ 5] — | [xemn]

View the graph.

GRAPH

Access the Set Shade screen.

2na ¢ foraw JEET
[],

Display Notes
(When using EL-9600)

[ S
—H

Set up the shading. S Since the inequality being
e solved is Y1 > Y2, the solu-

—1[=1[»] [—= 1 e tion is where the graph of Y1

—_— CENON i vz vz v is “on the top” and Y2 is “on
the bottom.”

View the shaded region. TR

GRAPH \

Find where the graphs intersect and N The point of intersection is

solve the inequality. *+1l (1.4, 3.6). Since the shaded
region is to the left of x = 1.4,

[2], s o the solution to the inequality

3(4 - 2x) =5 - x is all values
of x such that x <1.4.

Graphical solution methods not only offer instructive visualization of the solution
process, but they can be applied to inequalities that are often difficult to solve
algebraically. The EL-9600/9400 allows the solution region to be indicated visually
using the Shade feature. Also, the points of intersection can be obtained easily.

7-1
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Solving Double Inequalities

The solution to a system of two inequalities in one variable consists of all values of the variable
that make each inequality in the system true. A system f (x) =2 a, f (x) <b, where the same expression
appears on both inequalities, is commonly referred to as a “double” inequality and is often written
in the form a <f (x) <b. Be certain that both inequality signs are pointing in the same direction and
that the double inequality is only used to indicate an expression in x “trapped” in between two
values. Also a must be less than or equal to b in the inequality a <f (x) <b or b >f(x) >a.

— Example
Solve a double inequality, using graphical techniques.

2x-52>-1
2x-5>7

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

1 Entery=-1 forY1,y=2x-5 for

The “double” inequality
Y2,andy =7 for Y3.

given can also be written to

-1<2x-5<7.
[v=1][ G ][] [enter],
femn] [ — 1[5 ] [enter],
2  View the lines.
GRAPH
3 Find the point of intersection. y=2x-5 and

y =-1 intersect at (2, -1).

B
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Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

4 Move the tracer and find another , y=2x-5andy=7

intersection. intersect at (6,7).

5 Solve the inequalities. The solution to the “double”

inequality -1 =2x -5 <7 con-
sists of all values of x in be-
tween, and including, 2 and 6
(i.e., x =22 and x <6). The so-
lution is 2 <x <6.

Graphical solution methods not only offer instructive visualization of the solution
process, but they can be applied to inequalities that are often difficult to solve
algebraically. The EL-9600/9400 allows the solution region to be indicated visually
using the Shade feature. Also, the points of intersection can be obtained easily.

7-2
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System of Two-Variable Inequalities

The solution region of a system of two-variable inequalities consists of all points (a, b) such
that when x = a and y = b, all inequalities in the system are true. To solve two-variable
inequalities, the inequalities must be manipulated to isolate the y variable and enter the
other side of the inequality as a function. The calculator will only accept functions of the
formy = __. (where y is defined explicitly in terms of x).

— Example

Solve a system of two-variable inequalities by shading the solution region.
2X+y=>1
x2+y<1

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Setthe zoom to the decimal window: [zoom | [A ], ([ENTER ] (w )

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

1 Rewrite each inequality in the system 2X +y
so that the left-hand-side is y : X2+y

2 Entery=1-2xforYlandy=1-x2
for Y2. I

[v=][1][ —][2] [xenn] [enter],
[2] [ worm] [ x? |

3 Access the set shade screen
5l
[1],

4  Shade the points of y -value so that [F=% sfad=
Yl<y<Y2.

|_|*|>|*|_||_|* ENEE¥W¥%¥%WE

5  Graph the system and find the Thg intersections are (0, 1)
intersections. R and (2, -3)

A

T B (2, B A 2,

6  Solve the system. The solution is 0 s x < 2.

Graphical solution methods not only offer instructive visualization of the solution pro

9600/9400 allows the solution region to be indicated visually using the Shade feature
the points of intersection can be obtained easily.

CEeSS,

but they can be applied to inequalities that are often difficult to solve algebraically. The EL-

Also,
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Graphing Solution Region of Inequalities

The solution region of an inequality consists of all points (a, b) such that when x =a, and y = b,
all inequalities are true.

— Example
Check to see if given points are in the solution region of a system of inequalities.

1. Graph the solution region of a system of inequalities:
X+2y<1
X2+y=>4

2. Which of the following points are within the solution region?
(-1.6, 1.8), (-2, -5), (2.8, -1.4), (-8,4)

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

1-1 Rewrite the inequalities so that the x+2y<lOys 12_x
left-hand-side is y. xery 240y 24- X2
12 Enter y = 12—X for Y1 and P i
y =4 -x?for Y2. $§E4-§2
=
[v=][am][1][ — ] [wern] as

L |[2] [enter], [a] [ — ] fvorn] [ |

1-3 Set the shade and view the solution [F=% gkad= ~—— " Y2<y <Y1
region. S0
$v5
[&], e W V2 2 9 e

=== —y

2-1 Set the display area (window) to :  [Hindaw {Fecis
-9 <x<3, -6<y<5, Bn0r=3

fmoou] [ (=) ][9] [Enter][3] [ENTER ] vscl=1
[enter| [ (-) |[6] [EnTer][5 ] [ENTER]
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Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

2-2 Use the cursor to check the position
of each point. (Zoom in as necessary).

crapH [ > |or [ 4 Jor| A |Or| v |

23

Substitute points and confirm
whether they are in the solution
region.

(B8] [0 ][a][-][e][+]
2] J[]L-] g

(Continuing key operations omitted.)

Display

(When using EL-9600)

N

[F=-1.57342BE Al Y= -1 S00EF PN

-1 e+2+1.8
243 5
224 .5

2. g+2% 1.4
o 82+-1.4
-B+244

-822+4

-1

&, 44

3=

Notes

Points in the solution region
are (2.8, -1.4) and (-8, 4).
Points outside the solution
region are (-1.6, 1.8) and

(-2, -5).

+(-1.6,1.8):-16 +2018=2
O This does not materialize.
+(-2,-5); -2+20(-5)=-12
(-2 + (-5) =-1
O This does not materialize.
1(2.8,-1.4):28+20(-1.4) =0
(2.8) + (-1.4) = 6.44
O This materializes.
+(-8,4): -8+204=0
(-8)>+4 =68
O This materializes.

checked visually.

Graphical solution methods not only offer instructive visualization of the solution process,
but they can be applied to inequalities that are often very difficult to solve algebraically.
The EL-9600/9400 allows the solution region to be indicated visually using the Shading
feature. Also, the free-moving tracer or Zoom-in feature will allow the details to be

SHARP
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Slope and Intercept of Absolute Value Functions

The absolute value of a real number x is defined by the following:

Ix] = x ifx=0
X ifx<0

If nis a positive number, there are two solutions to the equation |f (x)] = n because there
are exactly two numbers with the absolute value equal to n: n and -n. The existence of two
distinct solutions is clear when the equation is solved graphically.

An absolute value function can be presented as y = a|x - h|] + k. The graph moves as the

changes of slope a, x-intercept h, and y-intercept k.

— Example

graphs and the values of coefficients.
1. Graph y = |x]

Consider various absolute value functions and check the relation between the

2. Graphy = |x -1] and y = | x]-1 using Rapid Graph feature.

Before

Return all settings to the default value or to delete all data.
Start

There may be differences in the results of calculations and graph plotting depending on the setting.

Set the zoom to the decimai window: [zooM | * (|EnTER] | v

)[7]

As Substitution feature is only available on the EL-9600, this section does not apply to the EL-9400.

Step & Key Operation Display

*Use either pen touch or cursor to operate.

Notes

1-1 Eenter the function y =|x] for Y1.

[y=] [wan] [B], [1], lorm]

12 viewthe graph.

GRAPH

Notice that the domain of f(x)
= |x] is the set of all real num-
bers and the range is the set of
non-negative real numbers.

Notice also that the slope of the
graph is lin the range of X > 0
and -1in the range of X <0.

2-1 Enter the standard form of an abso-
lute value function for Y2 using
Rapid Graph feature.

[vy=][w |[Ez][8], [enter], [Enter],

[eves],
2-2 Substitute the coefficients to graph [FFER [FIE T2
y=Ix-1]. =

2no ] s [ERIENEII NN

]
8-1 SHARP
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Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

2-3 View the graph. Notice that placing an h(>0)
within the standard form
GRAPH y =a]x - h]+ k will move the
graph right h units on the x-
axis.

2-4 Change the coefficients to graph 2=“\“' "'*/ gg?wz
Yy :IXI-l. E;B_l
V]
[enter| [ (-) ][ 1] [EnTer]
2.5 View the graph. Notice that adding a k (>0)
within the standard form
GRAPH y=a|x-h]+k will move the
graph up k units on the y-axis.

The EL-9600/9400 shows absolute values with | | just as written on paper by using the Equation
editor. Use of the calculator allows various absolute value functions to be graphed quickly and
shows their characteristics in an easy-to-understand manner.

SHARP 8-1
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Shifting a graph of Absolute Value Functions

The absolute value of a real number x is defined by the following:

Ix] = x ifx=0

-X ifx=<0

If nis a positive number, there are two solutions to the equation |f (x)] = n because there
are exactly two numbers with the absolute value equal to n: n and -n. The existence of two
distinct solutions is clear when the equation is solved graphically.
An absolute value function can be presented as y = a]x - h]+ k. The graph moves as the
changes of slope a, x-intercept h, and y-intercept k.

— Example

Move and change graphs of absolute value function y =| x| to check the relation
between the graphs and the values of coefficients.

1. Move the graph y = |x] downward by 2 using the Shift feature.
2. Move the graph y = | x] to the right by 2 using the Shift feature.
3. Pinch the slope of y = |x] to 2 or minus using the Change feature.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

1.1 Access the shift feature. —
Selecty = | x]. E:‘{ﬁ
=ai
KHi=1r
([ener] [aer | W ], ) 8], 7
W
1-2 Move the graph downward by 2. \ / e y =|x]changes to y = | x]-2
LV [ ¥ | [enter], ng
1-3 Save the new graph and look at the \ e The graph of the equation that
relationship of the function and the / is highlighted is shown by a
graph. solid line. Notice that the y-
intercept k in the standard
[ENTER | [atpra] | > || W | form y = a|x - h]+ k takes

charge of vertical movement
of the graph.
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Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

2-1 Move the original graph to the right [ =~ " A& i y = |x] changes toy = |x-2|
LA [[peea] [ <] [ > ][> |[enrer],
2-2 Save the new graph and look atthe [-==F = AT Notice that the function h in
relationship of the function and the \/ﬁ fi-=l the standard form
graph. y = a|x - h]+ k takes charge
of horizontal movement of
[enter| [aera [ B | | W [ W ], the graph.

3-1 Access the Change feature. TR
=T
El'i=1x1
(&l =
[''=tan =
32 : 2
Selecty = |x]. y =
.,.._._._..
(3],
3-3 Make the slope of the graph steeper. U y=Ix]10vy=2]x]|
Save the new graph. phe
(4]
3-4 Make the slope of the graph minus. G R y=|x]0 y=- x|
Save the new graph. L
P -]
E\ 2118l
LY [ v |[ ¥ |[enter]
Look at the relationship of the function [ == 77 [Erm !\Iotice that the coefficient a
and the graph. o |- in the standard form

y=a |x-h] +k takes
charge of changing the slope.

laceral [ > |, [ W |, [ W],

EL-9600/9400 shows absolute values with | | just as written on paper by using the
Equation editor. Use of the calculator allows various absolute value functions to be
graphed quickly and shows their characteristics in an easy-to-understand manner. The
Shift/Change feature of the EL-9600/9400 allows visual understanding of how graph
changes affect the form of absolute value functions.
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Solving Absolute Value Equations

The absolute value of a real number x is defined by the following:

Ix] = X ifx=0
X ifx<0

If nis a positive number, there are two solutions to the equation |f (x)] = n because there
are exactly two numbers with the absolute value equal to n: n and -n. The existence of two
distinct solutions is clear when the equation is solved graphically.

— Example

Solve an absolute value equation |5 - 4x] =6

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

1 Entery=]5-4x] for Y1.
Enter y = 6 for Y2.

[v=1 [werw] [B], [2], [8][=][4]

[ewresl, [6]
2 View the graph. R There are two points of in-
Ni tersection of the absolute
GRAPH value graph and the hori-
zontal line y = 6.
3 Find the points of intersection of T The solution to the equation
the two arachs and solve ¥i |5 - 4x| = 6 consists of the two
grap ' values -0.25 and 2.75. Note
. : that although it is not as intu-
[2]. res n itively obvious, the solution
could also be obtained by
* finding the x-intercepts of the

function y = |5x - 4] - 6.

The EL-9600/9400 shows absolute values with | | just as written on paper by
using the Equation editor. The graphing feature of the calculator shows the
solution of the absolute value function visually.
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Solving Absolute Value Inequalities

To solve an inequality means to find all values that make the inequality true. Absolute value
inequalities are of the form [f (X) <k, |[f (X)|<k, |f X)|>k, or |f (X)]=k. The graphical
solution to an absolute value inequality is found using the same methods as for normal
inequalities. The first method involves rewriting the inequality so that the right-hand-side of
the inequality is 0 and the left-hand-side is a function of x. The second method involves
graphing each side of the inequality as an individual function.

— Example
Solve absolute value inequalities in two methods.

1. solve 120 - %(I < 8 by rewriting the inequality so that the right-hand side of
the inequality is zero.
2. solve |3.5x + 4| > 10 by shading the solution region.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Choose viewing windows “-5< x <50,” and “-10< y <10” using Rapid Window feature to solve Q1.

toow| | EZ || 3| [EnTer], | 3 | [EnTER], | 3] [ENTER],

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
1_1 . .
Rewrite the equation. 120 %x |<8

D|20-%X|-8<o.

1'2 Entery = |20-%| - 8 for Y1.
[v=] [wre] [B], [1], [2][0] [— ] [asn &=
(6] [vern] [ > | [2][ > ][> ],
[—1[8]

13

1.4

View the graph, and find the
X-intercepts.

GRAPH

EEEEM (5], 0 x =10, y=0

[5], 0 x = 23.33333334

y = 0.00000006 (x Note)

Solve the inequality.

The intersections with the x-
axis are (10, 0) and (23.3, 0)
(x Note: The value of y in the
X-intercepts may not appear
exactly as 0 as shown in the
example, due to an error
caused by approximate calcu-
lation.)

Since the graph is below the
x-axis for x in between the
two x-intercepts, the solution
is 10 < x < 23.3.

SHARP
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21

22

2.3

2-4

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

Enter the function
y =|3.5x + 4|for Y1.
Enter y = 10 for Y2.

[v=][cL ] [wm] [B], [1],
|Z||X/6/Tlﬂ|| + | |ENTER |,
[1][o]

Set up shading.

o o [IRER)

==L L=

Choose viewing windows “-10 < x <
10,” and “-5 <y < 50" using Rapid
Window feature and view the graph.

[moow] [ EZ |[ 2] [EnTER], [ 5] [ENTER],
Ee

Find the points of intersection.
Solve the inequality.

B BN (2], U x=-4, y=10
BRI B (2], O x = 1.714285714

Display

(When using EL-9600)

—irJ
——

Z 4
2 Y3 YAl

|- el
= F==] FT =1

-

[E=h F=i0

y = 9.999999999 (x Note)

Notes

Since the inequality you are
solving is Y1 > Y2, the solu-
tion is where the graph of Y2
is “on the bottom” and Y1 in
“on the top.”

The intersections are (-4, 10)
and (1.7, 10.0). The solution
is all values of x such that
X<-4 orx>17.

(x Note: The value of y in the
intersection of the two graphs
may not appear exactly as 10
as shown in the example, due
to an error caused by approxi-
mate calculation.)

The EL-9600/9400 shows absolute values with |
using the Equation editor. Graphical solution methods not only offer instructive
visualization of the solution process, but they can be applied to inequalities that
are often difficult to solve algebraically. The Shade feature is useful to solve the
inequality visually and the points of intersection can be obtained easily.

| just as written on paper by

8-4
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Evaluating Absolute Value Functions

The absolute value of a real number x is defined by the following:

Ix] = x if x=0
-x if x<0
Note that the effect of taking the absolute value of a number is to strip away the minus sign

if the number is negative and to leave the number unchanged if it is nonnegative.
Thus, |x|= 0 for all values of x.

— Example

Evaluate various absolute value functions.
1. evaluate |- 2(5-1)]
2.1 |-2+7] = |-2] + 171
Evaluate each side of the equation to check your answer.

Is [ x+y] =Ix]+ ly]| for all real numbers x and y ?
If not When will |x +y] = IxX]+1y] ?
s 182 = 1881,
1+3 |1+3] -
Evaluate each side of the equation to check your answer. Investigate with

more examples, and decide if you think |x /7 y|=Ix]|/|y]

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

1-1 Access the home or computation =

screen.
B0
(S]]
1-2 Enter y = |-2(5-1)] and evaluate. T-Z05= T 4 The solution is *8.
wera] [B], [2], [ ] [2] I [8][=]

2-1 Evaluate|-2 + 7]. Evaluate]-2]|+]7].[T-=+" -2+ 7] =512 +17]1 =9
e O1-2+7] #1-21 + 171.
[ware] [1], [0 ] [2] [+ ] [7] [enrer]
[war] [1], [ ] [2] [ ][+ ] [ware]
plalE=

L I |
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2.2

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

Is |x +y] = Ix] +lyl? Think about
this problem according to the cases
when x or y are positive or negative.

Ifx=0andy =0
[e.g.; (X, y) = (2.7)]

Ifx<O0andy =0
[e.9; (X, y) = (-2, 7)]

Ifx=0andy =<0
[e.9:; (X, y) = (2, -7)]

Ifx<0andy =<0
[e.9.; (X, y) = (-2, -7)]

Display Notes

(When using EL-9600)

Ix+y]

:I =
IxXI+1yl = || |

Ix+yl =]-2+7] =
IXI+lyl = 1-2] + 17 I
Ix+yl = ]2-7] =5
IXI+lyl =121 + |-71 =9
Opx+yl#Ix] + 1yl

Opx+yl=1x]+ 1yl

DI><+yl #Ix] + 1yl

Ix+yl =]-2-7] =9
IXI+lyl = 1-2] + 1-71 =9
OIx+yl=1Ix]+ Iyl

Therefore |x +y|=|x]+]ylwhen x>0andy >0,
and when x <0 and y <0.

31

32

Evaluate‘ 6-9 ‘ EvaluateI 6- 3:

[oL ] [wm] [1],[a][6 ][ — ][9]
> | [1] [+ ] [3] [enrer]
[werw] [1], [6] [ =1 [o] [ > ], [ab]
[ware] (1], [1] [+ ][] [enter]

Is Ix /7yl = IxI/1y1?

Think about this problem according
to the cases when x or y are positive
or negative.

Ifx=0andy =0
[e.g; (x,y) = (27)]

Ifx<O0andy =0
[e.g; (X, y) = (-2, 7)]

Ifx=0andy =<0
[e.9; (X, y) = (2, -7)]

Ifx<0andy <0
[e.g.; (x,y) = (-2, -7)]

| = | ‘ 16-9 |
I;j -4 11+31=0.75,1+3|=0 .75
11431 T8 ‘ _ 16-9]

1+31 ° [1+3]

Ix /y| = |2/7] = 2/7
IxU/1yl =121 7171 = 2/7

OIx/yl = Ix1 /7 Iyl
Ix 1y = 1(-2/7] = 2/7
IxI/1yl = 1-21 717 = 2/7

OIx/yl = Ix1 /7 Iyl
Ix /y| = 12/(-7)| = 2/7
IxI/1yl = 121 71-71 = 2/7

Ix /y] = 1(-2/-7] = 2/7
IxI/1yl = 1-2]1 /1-71 = 2/7

Ox /Ayl =1x1 /1yl

_ OIx/yl =1Ix1 71yl
The statement is true for all y # 0.

The EL-9600/9400 shows absolute values with | | just as written on paper by
using the Equation editor. The nature of arithmetic of the absolute value can be
learned through arithmetical operations of absolute value functions.

8-5
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Graphing Rational Functions

p(x)
) . :
any rational function consists of all

A rational function f (x) is defined as the quotient where p (x) and q (x) are two
polynomial functions such that g (x) # 0. The domain 0(1‘
values of x such that the denominator q (x) is not zero.
A rational function consists of branches separated by vertical asymptotes, and the values of
X that make the denominator g (x) =0 but do not make the numerator p (x) =0 are where
the vertical asymptotes occur. It also has horizontal asymptotes, lines of the form y = k (k,
a constant) such that the function gets arbitrarily close to, but does not cross, the horizontal

asymptote when | x| is large.

The x intercepts of a rational function f (x), if there are any, occur at the x-values that make
the numerator p (x), but not the denominator q (x), zero. The y-intercept occurs at f (0).

— Example
Graph the rational function and check several points as indicated below.
_x-1
1. Graph f(x) =257 .

2. Find the domain of f (x), and the vertical asymptote of f (x).
3. Find the x- and y-intercepts of f (x).
4. Estimate the horizontal asymptote of f (x).

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: IZOOM |*(|ENTER | |ALPHA|| v |*) *

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
11 entery= X2—1 for Y1. g L
X2 -1 w21
- ez
Y= =
Ves
[asb] [emn] [ — ][] [ W ], [xemn] [ x2 ]
[—]
1-2 View the graph. The function consists of two

- branches separated by the verti-

GRAPH ﬁ cal asymptote.
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Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

2 Find the domain and the vertical

) Since f (x) can be written as
asymptote of f (x), tracing the e X -1 )
graph to find the hole at x = 1. ﬁ x+1(x-1) the domain

e.? e.samerhe consists of all real numbers x

such that x # 1 and x # -1.
There is no vertical asymptote

where x = 1 since this value
[ > ] epeateaty) of x also makes the numera-
|I| tor zero. Next to the coordi-
nates x = 0.9, y = 0.52, see that

EJ
"
-4

=S the calculator does not display

a value fory at x = 1 since 1

|I| is not in the domain of this
B rational function.

[H=1.4 W=, 4PE1 90476

3 Find the x- and y-intercepts of f (x). The y-interceptis at (0,1). No-
- tice that there are no x-inter-
[6], cepts for the graph of f (x).
D =1
00000000000 0000000000000 0000000000000 0 0009000000000 00 0 00 0
4 Estimate the horizontal asymptote The line y = 0 is very likely a
of f (x). horizontal asymptote of f (x).

The graphing feature of the EL-9600/9400 can create the branches of rational
function separated by vertical asymptote. The calculator allows the points of
intersection to be obtained easily.
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Solving Rational Function Inequalities

A rational function f (x) is defined as the quotient Mwhere p (X) and g (x) are two

q(x)
polynomial function such that q (x) # 0. The solutions to a rational function inequality can
be obtained graphically using the same method as for normal inequalities. You can find the

solutions by graphing each side of the inequalities as an individual function.

— Example
Solve a rational inequality.

Solve ‘ﬁr‘ <2 by graphing each side of the inequality as an individual function.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: foom ] [A ], ([ENTeR | pweta]| W |,)[ 7],

Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.

X
1 Entery =‘W‘for Y1. Entery =2 ~r1a| i
for Y2. 1702 1-%

"
[B], [1], [amn] [xemn] [ W ], [iz=
[1][ — ] [xem] [ x2] [enter], [2]

2 Set up the shading. FE Since Y1 is the value “on the

IR
c bottom” (the smaller of the
2nd F Joraw [IETRIEAN - two) and Y2 is the function
ENON w1 e w2 Y3 - “on the top” (the larger of the
1> L[=][=1 two), Y1 <Y < Y2,
3 View the graph. Nl
GRAPH
4 Find the intersections, and solve the I The intersections are when
inequality. S| x =-13, -08, 08, and 1.3.
The solution is all values of
* Do this four times bei sicessie o X such that x <-1.3 or

-08<x<08o0rx=>1.3.

The EL-9600/9400 allows the solution region of inequalities to be indicated
visually using the Shade feature. Also, the points of intersections can be obtained
easily.
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Graphing Parabolas

The graphs of quadratic equations (y = ax? + bx + c) are called parabolas. Sometimes the quadrafic
equation takes on the form of x = ay? + by + c.

There is a problem entering this equation in the calculator graphing list for two reasons:

a) it is not a function, and only functions can be entered in the Y= list locations,

b) the functions entered in the Y= list must be in terms of x, not y.

There are, however, two methods you can use to draw the graph of a parabola.

Method 1: Consider the "top" and "bottom" halves of the parabola as two different parts of the graph
because each individually is a function. Solve the equation of the parabola for y and enter the two parts
(that individually are functions) in two locations of the Y= list.

Method 2: Choose the parametric graphing mode of the calculator and enter the parametric equations
of the parabola. It is not necessary to algebraically solve the equation for y. Parametric representations
are equation pairs x = F(t), y = F(t) that have x and y each expressed in terms of a third parameter, t.

— Example
Graph a parabola using two methods.

1. Graph the parabola x = y? -2 in rectangular mode.
2. Graph the parabola x = y? -2 in parametric mode.

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Setthe zoom to the decimal window: poom |[A |, ([EnTer | [aera] [ W ],)[ 7],

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

1-1 Solve the equation for y.

12 enter y = vX+2 for Y1 and enter "
y =-Y1 for Y2. Y2l -Y1

[enter), [ ] [wes] [A], [evrer] [2,

The graph of the equationy =

1-3 View the graph.
/f”’f Vx+ 2 is the "top half" of the
“-‘_\_\_\_\_\_\_\_\_\_\_\

GRAPH = parabola and the graph of the
equation y = - Vx + 2 gives
the "bottom half."
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21

22

2.3

2.4

2.5

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate

Change to parametric mode.

B e,
2],

Rewrite X =y? -2 in parametric form.
Enter XIT =T2-2and Y1T =T.

[Y=] o] [ x2 | [ — ] [2] [enter],

X/ermm

View the graph. Consider why only
half of the parabola is drawn.

(To understand this, use Trace fea-
ture.)

lorapH] ( [tRace] | P> ])

Set Tmin to -6.

|WINDOW| | (=) | @ |ENTER |*

View the complete parabola.

GRAPH

Displa
(When using EL-9600)

[incow CFaram?
min= -
Tmox=6, 283185267

F-r‘fﬁ

x_x_“——-_

Notes

Let y = T and substitute in x
=y?2- 2, to obtain x = T* 2.

The graph starts at T =0 and
increases. Since the window
setting is T = 0, the region T
< 0is not drawn in the graph.

The calculator provides two methods for graphing parabolas both of which

are easy to perform.

SHARP
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Graphing Circles

The standard equation of a circle of radius r that is centered at a point (h, k) is (x - h)? +
(y - k)2 =r?% In order to put an equation in standard form so that you can graph in
rectangular mode, it is necessary to solve the equation for y. You therefore need to use the
process of completing the square.

— Example

Graph the circles in rectangular mode. Solve the equation for y to put it in the
standard form.

1. Graph x?+y?2=4,
2. Graph x%-2x +y?+ 4y = 2,

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: [zooM |*(|ENTER | [aLera]| W |*)*

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate.
1-1 soivethe equation for y 2= 4 - x2
' v1gla—uz y

Enter y = V4 -x? for Y1 (the top ezl y = V4 - X2
half). Enter y = -V 4 - x2 for Y2. =

E=

(= 2 K ] (] o) o] ™
[enTer], [ (=) | [wars] [A], [EnTer] [1],

1-2 View the graph. This is a circle of radius r ,
™, centered at the origin.

GRAPH

R

X2-2X +y2+ 4y =2 Place all variable terms on the
left and the constant term on
the right-hand side of the

2-1 Solve the equation for vy,
completing the square.

equation.

X2-2X+y?+4y+4=2+4 Complete the square on the
y-term.

X%-2X + (y+2)?=6 Express the terms in y as a
perfect square.

(y+2)2=6 -x2+ 2X Leave only the term involving
y on the left hand side.

y+2 = £V6-X?+2X Take the square root of both
sides.

y = #V6-X2+2X -2 Solve fory.

10-2 SHARP
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22

23

24

2.5

2.6

Step & Key Operation

(When using EL-9600)
*Use either pen touch or cursor to operate.

Enter y = V6 - x? + 2x for Y1,

y=Y1-2forY2 andy=-Y1-2for

Y3.

[v=1lcc | il (6] [ — ] [vorm]

Display

(When using EL-9600)

[x2][ + | [xiorn| [enter |, [ CL |

s [A), (e (1], [
[2) (B,
() ] [wees ] [enter][2], [ —][2]

"Turn off" Y1 so that it will not
graph.

LA LA [ <] [ever],

View the graph.

GRAPH

Adjust the screen to see the bottom
part of the circle using the Rapid

feature.

[Ez] v ][ W ][ W] [enter],

[enter], | & | [ A |, [EnTER], [ENTER],

View the graph in the new window.

GRAPH

YlEJﬁ—H2+2H
YeEY1-2
YIE-Y1-2
‘=
o=
YE=
=
Y1=JE—X2+2H
YZEY1-2
YIE-Y1-2
‘=
=
5=
=
! !
|7 KL !
HHin= p— EH;H:
B o -
® ] [em
p iHin=-5.1

\

N\

Notes

Notice that if you enter
y=V6-x2+2x -2forYl
and y = - Y1 for Y2, you will
not get the graph of a circle

because the “+” does not go
with the “-2”.

Notice that “=” for Y1 is no
longer darkened. You now
have the top portion and the
bottom portion of the circle
in Y2 and Y3.

Wait until the graph is dis-
played after each operation.
(It takes few seconds to

graph)

Graphing circles can be performed easily on the calculator display. Also,
the Rapid Zoom feature of the EL-9600/9400 allows shifting and adjusting
display area (window) of a graph easily.

SHARP
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The standard equation for an ellipse whose center is at the point (h, k) with major and
2 2
minor axes of length a and b is (Xa'2 h% (yb'2 Kz 1.

There is a problem entering this equation in the calculator graphing list for two reasons:
a) it is not a function, and only functions can be entered in the Y = list locations.
b) the functions entered in the Y = list locations must be in terms of x, not y.
To draw a graph of an ellipse, consider the “top” and “bottom” halves of the ellipse as two
different parts of the graph because each individual is a function. Solve the equation of the
ellipse for y and enter the two parts in two locations of the Y = list.

— Example

Graph an ellipse in rectangular mode. Solve the equation for y to put it in the
standard form.

Graph the ellipse 3(x -3)?+ (y +2)?=3

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: [zoom | [A ], ( [EnTer | [aera] [ W ],)[ 7],

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

1  Solve the equation for y, completing e 3(x - 32+ (y+2)?=3
the square. B2 . )
(28712 (y+2)?=3-3(x-3)
Enter s y2+2=+V3-3(x - 3)
=V3- -3)2 =
Yl 3 3(X 3) y:i. 3_3(X_3)2_2
Y2=Y1-2
Y3 =-Y1-2
(=]

ern] [ — ] [3][) ][ x2 ] [enter],
[wars | [A], [enter] [2],[— ]

lENTER |, | () | [vars| |EnTeR |
[1][=][2]

2  Turn off Y1 so that it will not graph.

LA LA |[ ] [ener],

e
I
1010111

10-3 SHARP



EL-9600/9400 Graphing Calculator

Step & Key Operation Display
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

3 View the graph.

GRAPH O

4 Adjust the screen to see the bottom o = R
part of the ellipse using the Rapid [ B2
Zoom feature. [ o [dM

bd YHin=-4.1

[ez|| v ][ v ][ w] [enter],

S  View the graph in the new window.

GRAPH O

Notes

Wait until the graph is dis-
played after each operation.
(It takes few seconds to

graph)

feature to adjust the display easily.

Graphing ellipse can be performed easily on the calculator display. In addition
to the Zoom-in/Zoom-out features, the EL-9600/9400 have the Rapid Zoom

SHARP
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Graphing Hyperbolas

The standard equation for a hyperbola can take one of two forms:

- 2
(Xézh)z - (ybzk) = 1 with vertices at (h+a, k) or

(Xk;zk ). (ya-zh)z = 1 with vertices at (h, k #b ).
There is a problem entering this equation in the calculator graphing list for two reasons:
a) it is not a function, and only functions can be entered in the Y= list locations.
b) the functions entered in the Y= list locations must be in terms of x, not y.
To draw a graph of a hyperbola, consider the “top” and “bottom” halves of the hyperbola
as two different parts of the graph because each individual is a function. Solve the equation

of the hyperbola for y and enter the two parts in two locations of the Y= list.

— Example
Graph a hyperbola in rectangular mode. Solve the equation for y to put it in the
standard form.

Graph the hyperbola x2 +2x -y?-6y +3=0

Before There may be differences in the results of calculations and graph plotting depending on the setting.
Start Return all settings to the default value or to delete all data.

Set the zoom to the decimal window: |ZOOM|*(|ENTER | |ALP|-|A|| v ) *

Step & Key Operation Display Notes
(When using EL-9600) (When using EL-9600)

*Use either pen touch or cursor to operate.

. - 2 - 2 _ = -
1 tst?lve th? equation for y completing s X%+ 2X - y? -6y = -3
€ square. s X2+ 2X - (y2+ 6y +9) =-3 -9

Enter X2+ 2x - (y +3)2 = -12

Y2=Y1-3
Y3 =-Y1-3 y+3=i-VX2+2X+12

y=tVxZ+2x+12-3
@l 1 colealsala
parm] [+ ] [1] [2] [enter],
[wrs ] [A], [enter | [1], [—= ] [3] [EnTer],
) ] [waes | [A], [enter] [1], [— ] [3]

=
BT
I

2  Turn off Y1 so that it will not graph.|,; _rzramriz
A
L& |[a][ «] [ever], Yos
Y=
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Step & Key Operation Display Notes

(When using EL-9600) (When using EL-9600)
*Use either pen touch or cursor to operate

3 View the graph.

GRAPH

4  Zoom out the screen. /
[al, [4],
-

Graphing hyperbolas can be performed easily on the calculator display. In
addition to the Zoom-in/Zoom-out features, the EL-9600/9400 have the Rapid
Zoom feature to adjust the display easily. (See the section “Graphing Ellipses
(No. 10-3)” about how to use the Rapid Zoom feature.)
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Key pad for the SHARP EL-9600 Calculator

SHARP EL-9600

Equation Editor

[ ]

ALOCK TOOL = NS SETUP uIt
ndF LPHA] |MATH) |DEL BS CL \\0
e sinfT A cos'B tan'C X' D 10 E € F
sin] |cos| [tan Xz @
Ep G v_H & 1 x!' J 10 K OPTION
(o) (arb) (&) [sTO) [(VARS] [xemil—
u L v M w N { 0 P @
7 8 9 ( )
L4 Q bR L6 S LIST T FINANCE U
4 5 6 X =
L vV L2 W L3 X e Y EXE Z
1] [2[3|[+][= (9]
|l Z 6 i SPACE ENTRY : ANS
1o | [ ENTER

€@ Graphing keys
@ Power supply ON/OFF key
€@ Alphabet specification key

10

@® Cursor movement keys
@ Clear/Quit key
@ Variable enter key

@ Secondary function specification key @ Calculation execute key

@ Display screen

@ Communication port for peripheral devices



Key pad for the SHARP EL-9400 Calculator

((; )
SHARP EL-9400 Equation Editor
I
FORMAT ~ CALC
RAPH|  |TABLE| [WINDOW| [zOOM| |TRACE
‘ ®
v
\ﬁocli = NS SETUP  QUIT
ndF LPHA) [MATH} (DEL BS CL \\0
@ sin? A cos'B tan'C X' D 10* E ¢ F
sin) |cos| [tan X2 @
Ep G ¢ H & 1| RCL J T K OPTION
(5] (a7b] (2] (STO)] [(vARY] [X/T}——
e w oy . | ©
7 8 9 ( )
L4 L5 R L6 S ST T u
4 5 6 X -
L1 L2 W L3 X Y EXE_ Z @
1 2 3 + —
SPACE_ ENTRY : ANS
ol|[-][o][ ENTER T ¢
o J

€@ Graphing keys
@ Power supply ON/OFF key
€@ Alphabet specification key

10

@® Cursor movement keys
@ Clear/Quit key
@ Variable enter key

@ Secondary function specification key @ Calculation execute key

@ Display screen

@ Communication port for peripheral devices
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Use this form to send us your contribution

Dear Sir/Madam

We would like to take this opportunity to invite you to create a mathematical problem which can be solved
with the SHARP graphing calculator EL-9600/9400. For this purpose, we would be grateful if you would
complete the form below and return it to us by fax or mail, specifying which calculator you are writing
problems for, the EL-9600 or 9400.

If your contribution is chosen, your name will be included in the next edition of The EL-9600/9400
Graphing Calculator Handbook. We regret that we are unable to return contributions.

We thank you for your cooperation in this project.

Name: ([ Mr.[IMs.)

School/College/Univ.:

Address:

Post Code: Country:

Phone: Fax:

E-mail:

* You are making this sheet for the ( [J EL-9600, [ EL-9400).

SUBJECT : Write a title or the subject you are writing about.

SHARP Graphing Calculator



BEFORE START : Write any conditions to be set up before solving the problems.

SHARP

SHARP CORPORATION Osaka, Japan
Fax:

SHARP Graphing Calculator Jé
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