Preface
Educational methods are always in progress to fulfill students’ needs and to empower their thoughts.

Now days technology is taking a large pace in teaching, gave more techniques, ways and new
approaches in teaching. Calculators are one of educational technology tools that support math classes
and students.

In this booklet we will demonstrate how to apply the usage of calculator FX-991EX in various math
subjects.



FX-991EX Overview

Main keys:

ON: Turns on the calculator

Menu : Calculator main page @]

Shift : Activates all yellow functions

Alpha : Activate all Red functions

AC : Clear screen

DEL: Delete terms separately

Option: Transfer to more detailed calculation options

No o bk~ oo

To turn off calculator:
To reset calculator: = EE)

CASIO
£x-991EX

il

Shift to activate
Yellow operations by, A on

@D .00
OPTN |CALC Jom | X

On Switch

Alpha to activate

x* llogsd | In

Red letters Menu key for main

List

Option to activate
Solving list

S-D to convert from
Decimal to fraction




Calculator SET UP

Calculator setup which is exactly as the setting of the calculator where the user can change the format
of screen result to desired outcome:

1- Input/output

1:MathlI/MathO
2:Mathl /DecimalO
iLinel /LineD
:Linel /Decimal(

s ()

Number Format

N
1

Fix )
:Sci
iNorm

Who—

w
1

Angle Unit

:Degree
:Radian
:Gradian

Who—

4- Engineering Symbol

Engineer Symbbl?
1:0n
2:0ff

5- Fraction Result

-

l:ab/c
2:d/c

6- Complex

ra+bi
rzé

b —

7- Statistics

Frequency?
1:0n
2:0ff

8

Spreadsheet

1:8uto Calc
2:5how Cell

9- Equation/Function

Complex Resul}?
1:0n
2:0ff

10- Table

1:f(x)
2:f(x),g{x)

11- Decimal Mark

1:Dot )
2:Comma

12- Digit separator

Digit Separator?
1:0n
2:0ff

13- Multi line Font

1:Normal Font*
2:5mall Font

14- QR Code

l1:¥ersion 3
2:Version 11

-

=

5- Contrast

Contrast

Light Dark
[«] [»]

To Activate Setup: (MENU)

CASIO
£x-981EX

sto (ens (( () [sep |

ﬂa'ba [AC
DEOREa
[N B (=8 (23 =3
L0 ] - Joofans ] =/




Sample Problems Using FX-991EX

1- Rounding and Scientific Notation
2- Prime Factorization

3- Fractions

4- Order of Operation

5- Radicals

6- Unit Conversion

7- Solving Equations of degree one ,Logarithmic and Exponential
8- Complex number

9- Statistics

10- Equations Degree two to Degree 4
11- System of 2,3,and 4 unknowns
12- Inequalities 2" ,3™, 4t Degree
13- Angle Conversion

14- Table

15- Matrices

16- Vectors

17- Derivative

18- Integral

19- Spreadsheet



Rounding and Scientific Notation

1) Rounding

Round each number to nearest hundredths:
While in mode 1 (calculate) change setup of number to Fix then choose your rounding method

Steps using calculator: mew) (3) (3] (2]

Now calculator is setup on rounding to nearest hundredths .After setting up the calculator and empty
screen will appear. Type the number needed and click equal key the answer will be directly rounded.

Example:

a) Round the following number to nearest hundredths:
23.34567 = 23.35 23. 31567

RQGEEMLEMEEE@E

b) Round to nearest thousandths:

23. 35

Whenever we need to change the desired rounding, we should log into set up and change the

setting. @ @ [1] @

Then do the same steps above:

Example: Round the following number to nearest thousandths:

23.345678 = 23.346 23, 31567 *

BEeUE0MBEE@EE 23. 346

Try by your self:

- Round to nearest ten thousands the number 56.78943
- Round to nearest hundred thousandths the number 0.3457479
- Round to nearest tenths the number 9.87345

When you are finished from the practice don’t forget to reset your calculator

To reset the calculator follow the steps

(e (9] (3] (E) (g



Scientific Notation

Before we log the calculator into scientific notation mode, make sure that the calculator is
initialized.

To activate scientific notation we should log into set up and change number format to Sci, when
doing so an empty screen will appear with notation sci on the top of the screen.

) 0 (3) (2) (@

| =

Now calculator is set up on scientific notation, to get the result of the desired number in scientific
notation we only need to type the number then click equal key, then result will appear

Example:

Write the following numbers in scientific notation:

D] T Y

a) 2423 2429

RIARAxYEIE 1. 417248800x 107

b) 0.00098 0. 00098

(0 (J©@ ][0I (E) (&)= D 9. 804

Note: you can choose scientific notation to be written according to your desired number of digits.

Example:
Write the number 2345679 in 3 digit scientific notation

1%t set up calculator =
2345679
surT) (uENY) (3] (2] (3)

Then type the number

BE8AEEEOEE

2. 35x10®

Try by yourself:
Write each in scientific notation:

- 45898732
- 0.005667
Note: when finished from practice initialize the calculator



2) Prime Factorization

Prime Factorization helps students to check whether numbers are prime or composite and to
simplify radicals.

In order to get the prime factorization of a number first we should be in calculation mode @] E]

Then type desired number, click equal key, and later activate prime factorization by |SHIFT

CASIO
Example: x-891EX
What is the prime factorization of the following numbers? 3 = .
77 175
a) 44444 e
AREDEHEHEEE L
A
A & -
. v
44444 UF:‘TN CALC ! ,
22%x41%271
X! sin cos
b) 56872 S0 (e ( ) [sep
(5] (6] (8] (7] (2) (=] (st o) (7 ] & | o JLESIPY:
p——— : OEGERR
oDEEeaE
23%7109 L0 ] - Jaofans] =/
Try by yourself:

Check whether the following numbers are prime or composite?

- 231
- 498
- 111
- 263



3) Fractions.
Dealing with fractions using CASIO FX-991EX is much flexible and faster.
The results will be:

- Insimplest form
- Can be converted to decimal form

Analyses form:

- Students can find Greatest Common Divisor.
- Students can find Least Common Multiple

To work with fractions activate calculation mode @ 1)

Example: - .
125
. . . 125 . 5
a) Write the given fraction 5 in simplest form: 25
7
Steps using calculator: E] [Z] [E] @ @ @ E] 125" z
5
Result in decimal just click
3.571428571

b) Write the result in simplest form
125 1_5 3

X
35 7 9

Steps using calculator:

B0 EHEMNE®E@OOXEE®EE

125°15.,3 ‘
35 T 7 X9
30
7

c¢) What is the Greatest common divisor of 125 and 35
1°t type fraction 125/35 on calculator
2" divide the numerator of initial fraction by the numerator of the result fraction

Steps using calculator:

o [ &

% To calculate LCM:
rNERAEEEGEE 25
7 Apply the formula:
>*»DRIEBEHRGEE (53 ‘ ax b= GCD(a,b) X LCM(a, b)
125 x 35
Then GCD(125,35) = 5 | thenLcM(12535) = ———> = 875

5




4) Order of Operation

The "operations" are addition, subtraction, multiplication, division, exponentiation, and grouping; the
"order" of these operations states which operations take precedence (are taken care of) before which

other operations.
It is important while using the calculator to type exactly the same expression on the calculator so the

result will be correct.

Example:
2 7—9 e i
Calculate:3* = —=+ (2+8) x B - 1) = |32 (248)x(3->
2
_ 117
Steps using calculator: 4

E%E?E%EEIN:HDCDEDIIE]C)CDHIIN:MHI!II&!HIC]CJ

It is important to type all operations and numbers exactly the same from the

guestion.

Try by yourself:
- 93-5x(8+12) =

- (12-8) - =



5) Radicals

We'll open this section with the definition of the radical. If n is a positive integer that is greater than 1

1
and a is a real number then, Va = an

Where n is called the index, a is called the radicand, and the symbol V' is called the radical. The left
side of this equation is often called the radical form and the right side is often called the exponent form.

Calculating radical expressions using calculator:

Example:

a) Simplify V24 + /36

Steps using calculator: @ @ @ @ @ E]

V8125

b) Simplify : N

Steps using calculator

BEEHEHERAE®WE®EIE

c) Simplify (3 — 2v/3) x (6 + 4V3)

Steps using calculator

MEEHA@EAENXMEHBMEE®DE

T H
124 +436

6+246

d) Simplify (4 + 2v5)" PR z

Steps using calculator 36+1645
(@ H 2 E® =

e) A=(4+3v3)(7-2v3) and B= j:;/\/g

1) Simplify A and B

Store each expression in the calculator
steps using calculator

storeA: (@B B = B MA@ E R B 0 E [©)

{81 —425

¥5-1

1+4{5

(3-543 ) x(6+443)

-6

store 8: (B) (3] (5 (2] (=) B1 @ (@ (5 (2) (=) (3] (69) b2

Simplify A:

CaC] n

A

10+1343

(4+3?%)(?—2E§Y+A

10+1343
3 21{%@ Y
_7_.]3
7-243 9-843
37




Simplify B: = 9-8{3

2) Simplify A+3B

b)) (©) () (3) (e 2+ (B

=
A+3B

32.12289781

3) Simplify 34 — 5v3

BEN@ISIBRIBIe

(=AC|
34-543

30+3443

6) Unit conversion (metric conversion)

Metric system the system of units of measurement that is based on the meter, gram, and liter and in
which new units are formed from the basic terms by prefixes denoting multiplication by a power of ten.

While using conversion stay in calculation mode @ E]

To activate conversion (SHIFT é;k?g‘gth |
3:Volume
Choose your desired type of conversion 4:Mass

(In this example use length [I])

Example: Convert each to the given unit

a) 35in=..... cm
(3] (58] ) (8] (1] (4 (=) s+)
35inrcm :

88.9

b) 7km=......mile

@A EEEE

Zkmrmi le

4. 349598346




7) Solving Equations of Degree One ,Logarithmic and Exponential

Linear equations are also called first degree equations, as the highest power of the variable in these
equationsis 1.

Example: x + 5 = 9 is an equation of the first degree, which is often called a linear equation.

Solving 1%t degree equations using FX-991EX

While solving 1* degree equations stay in calculation mode @] E]
Example:

a) solved4x+8=12
Type exactly the equation on calculator (Note: to type equal |ALPHA] [CALC] )
When equation is typed click CALC E] to solve the equation

o
AXEFE@mMEOEEE [

= 1
L—-R= 0
b) Solve9x + 3 = 2x + 17 -
Ox+3=2x+17
(9] (=) () (3] (aee) carg) (2] (%) () (3] (@) (eter) () (S = 2
Solving logarithmic equations:
While solving logarithmic equations stay in calculation mode [MENY) (1)
As above type exactly the equation then click @ to solve the equation
Example: Solve log(2x —5) =0
FAo|
Steps using calculator log,(2x=5)=0
= 3
212X 3 E & W () (0] @ Caw) (5) L=k= 0

Solving exponential equations:

While solving logarithmic equations stay in calculation mode [MENY (1)

As above type exactly the equation then click [SHIFT] [CALC @ to solve the equation

Example:

) ; IR
a) e*tl=e¢

b) (str) (In) (2] () (1) & (urw) (caLc) (swer) (In] (7] (sF) CA0) (B)  [Fr=

Qo




8) Solving Equation of Degree 2 to Degree 4

Solving equations of degree 2 using FX-991EX:

In order to solve any polynomial equation of degree 2 and higher log into Equations/Function mode
@] (2] then choose desired degree. In this section choose degree 2

o] T
Steps to choose solving equations of degree 2 : @] @ @ amxu Ox + 0
Then input the coefficients one after another by pressing equal key 0
Example: 2x%2 —4x+8 =10
Steps using calculator:
WO RILIRIEIEBEREEEEE i
c* T &

ax2+bx+c=0 ax2+bx+c=0 Min of y=ax2+bx+c | Min 0f y=ax2+bx+c

X1= Ka= ¥= y=
1+43 & 1-{3 & 1 6

in this example the calculator post solutions whether they are real or complex, and also post the vertex
of the parabola.

Analyses we can do out of the result: Note:

- There are no x-intercepts. You can remove complex

solution by clicking

[sur7) e @ @ () (2

- The vertex is above x-axis and open up word.
- Lowest value we can get is y=6 at x=1.
- Equation of axis of symmetry.

- Domain where the function is increasing or decreasing.

Solving equations of degree 3

In order to solve any polynomial equation of degree 2 and higher log into Equations/Function mode
@ @ then choose desired degree. In this section choose degree 3

o T
AR SR+ T

I+ Oxz+ [P
i

W © @ @) * 0

Example: 3x3+x+4=0

@@@@@@@E}@@@

Steps to choose solving equations of degree 3

A X3+bX2+CX+d—D x3+%§2+cx-l-‘d=d‘ ax3+%§:2+cx+‘d=0‘
Hxh D2+ L X1= Xa= Xg3=
1 ; 1_ ;
3 -1 2+1 . 040833i 5 1.040833i

In this example the calculator posts real and imagenary solutions.
It helps in factorizing cubic equations and knowing the multiplicity.



9) Solving System of Equations up to four Unknowns :

Solving system of equations 2 unknows:

In order to solve system of 2 unknows log into Equations/Function @] (1], and choose desired
number of unknowns. In this session choose 2 unknowns

Example: solve the system below

2x+3y=5

S5x—y=4

o [

I+ dy= 5

1*t log into Simul equations @] E] @ By - 1y= 4

2" insert coefficient one after another by pressing equal key

Steps to fill up the system: @@@@@@@@B@@@@@@

o [ v =ao] &
x= V=

Solving system of equations 3 unknowns

In order to solve system of 2 unknows log into Equations/Function @ E], and choose desired
number of unknowns. In this session choose 3 unknowns

Example: Solve the below system

x+y+z=3

2x—y+4z=28

y+z=1
o
1** log into Simul equations [@ DE) {-éz * by 1z
s + Iy + 1z
2" insert coefficient one after another by pressing equal key 1

Steps to fill up the system:

UELEMNEGEERAEHIEAEEENEAOEME
LOEEEE

o v =] Ya o 'y
X= ¥= Z=




10) Solving Inequalities up to degree 4 :

Solving inequalities of degree 2

In order to solve inequalities log into inequalities mode from the main menu @] then choose

desired degree and desired inequality type.

Pol¥nomial 1:ax2+bx+c>0
Degree? 2:ax2+hx+c<0

3:ax2+bx+c20
Select 2~4 diax2+bx+cZ0

Example: solve the following inequality of degree 2
—x?+4x+6=>0
Steps using calculator FX-991EX

1°t log into inequalities and choose degree and desired inequality@] @ @

2" input coefficients one after the other by pressing equal key E] E] E] @ E] @ E]

T o
Az aAsNE
- 1wz+ 4y - :

G 2=410 =x&2+410

Example: let f'(x) = x3 — 27 .construct table of variation

1% solve inequality x3 — 27 > 0

steps: MEW) () 3] B] (T E1 (W F ) FEH @ E

(73
AxSHRZ+oR+d0 =
a=x
105+ 0=+ 0
. 0
-27 35X

o4 is positive
x2-16 p )

1%t solve the numerator and denominator as separate inequalities
2" construct table of signs

Example: For what values of x, p(x) =

Procedure: solve a) x> —4 > 0 and b) x> —16 >0
Steps using calculator FX-991EX

a) ¥*-420 MENERIEMOEOEEEM@E
b) x*-16>0 MWL+ R2BIHEO0EE0OE]E

After solving the 2 inequalities construct table of signs
-4 -2 2

TN

4| - ® - e *

x*—16 + - - - +

p(x) + - + - +

Table of Variation

3
flex) | - +
f(x)
=]
X<%a, bsx
x5-2, 258%
o [
XxZa, bsx
x=-4, 45X

p(x) is positive when
X € (=00, —4)U(=2,2)U(4, +0)



11)  Statistics

In order to solve statistics log into statistics from main menu @] @ and choose the type of your
Statistics. In this session we will solve 1 variable statistics and 2 Variable (linear equation)

Example 1:

Rami got the following grades in Mathematics:
30,32, 35, 34, 36, 40, 32, 33, 36, 41, 44, 37,
Calculate the mean. Calculate the standard deviation

Steps using Calculator FX-991EX:

1% log into Statistics (MENU) (6]

2" Choose 1- Variable (1]

3" fill up the table
B0EEREAEEEERAEAEEEEMEOEREAEREEEEBEEEME

OEAAEREEE - 5, -35083333333 I
$z o ={H89p
Zy =15 6330958

4% click option key (OPTN [Z] for calculation. Eg: =Sl

A screen will show all calculations scroll down by arrow to see more result

Example 2:

The following table gives the distribution of students according to their weight:

Weight 30 31 32 33 34 35 36

Frequency 7 4 5 2 4 5 1

Calculate the mean, median, and standard deviation.
In this question insert frequency table:

Steps using calculator:

1** log into statistic 1-variable @] (6] (1)
2" activate frequency table @] @ B0

3" input data

BOEEG0EGEEEEEEAMEREAEBEREEBE®E®
@@@@@@.@@@@@@@@@@@@@

Click . m @ §§2 9285?14 I




Example 3

The marks of 20 obtained on physics and mathematics test by 5 students of the same class are as

follows:
Mark x in 7 10 11 13 16
physics
Marky in 8 9 12 12 13
math

Write the regression linear equation D,, /x

This question deals with two variable statistics

Steps using calculator FX-991EX

1%t log into statistics y=a+bx @] @ @

2" input data

DEODOE
BANEEM

(1]

DE0E
BdBEE

(2]
W
3 i1 iz
4 13 12
3 1e 13
[ |
To find regression equation y=gth *

(ad P (3)

For 2 variable calculation

4
g66592'?6

If frequency table appears you can

turn off frequency by:

(s0r7) W) @ (3] (2]

EBHEHEPOO®@®@®(EE(E]




12) Complex numbers

In order to solve problems with complex numbers, log into complex in main menu @] @
o]

Then an empty screen will appear with letter i on top

Example 1:

letz=2+2i
Find a) argument, b) conjucate,

a) Argument ( the answer will appear in Degrees, if you want rsult in radian change angle unit from

setup) Arg (242i)
N DNEED®0E N
Arg (2428)
Argument in radians ( change angle unit from setup @ @ @) 1,
1
b) Conjugate Conjg(2+2i)
RRAHEEEM0OE 224

To reset calculator @ @ E] E]

Example 2: (in this example angle unit is degrees)

a) Convert 2 + 2i into polar form 24220

2B 2)ed N ® 0 E

242 245

b) 6 =30°r =5torectangular form |5.30%a+bi

(5] (srr) v (3] (0] oY @ (2] B 5(3,

Example 3 :

o I T Iy

Calculate modelus of 2 + 2i [2+2% |

) (A (2) () (2) e B 202

Example 4: operations and complex number

3 +20) 42 m
l = o _ I
2 —i (3+2£)+52 3&
—L
28

MEHAMOOBEEEREM® R EM E L




13) Angel Conversion

In order to convert angels for a given unit, log into @ E] calculation

Convert from Degrees to Radians:

In order to convert from degrees to radians make sure that the calculator in Radian mode and “R” sign appears on
the screen. ! o B 4

Setup calcualtor on Radian mode: eng (2] (2]

Example: convert 45° to radians.

Steps using calculator : @ [E] [Z] [I] E] 45°

Convert from Radians to Degrees:

In order to convert from radians to degrees make sure that the calculator is on Degrees mode, and “D”
sign appears on the screen. s '

Setup calculator on Degrees mode: Meng (2) (1)

Example: convert 0.5 radians to degrees.

Steps using calculator: (0] (<] (5] DEAE |5 '

28. 64788976




14) Table

In order to use table using FX-991EX log into main menu screen and choose Table

M) () |t J b g g BB
X§ g 3¥ 400

9:Table

Example 1 : Check whether the function f(x) = x2 + 3 is decreasing or increasing over the domain

x€e(1,5).

Steps using calculator: Make sure the calculator is loged in to Table

DEEEEEMEEBEE |«

Foe N e

£ D0 b

D]
fixd

12

The table will show the result, now look at the f(x)

Values are they increasing or decreasing?

e To evaluate the function at any given “x”value, move the marked black space by arrow

downword or upword in “x” column and replace it by any “x” value
Example 2 : change the 1% “x” value by 15
Steps :

LEE

Example 3 : what is the intersection between the two given functions

flx)=x?>+4x+4 and g(x)=3x+6 where —4< x<4

Steps using calculator: make sure to be in the table mode @] @

fixh

alxd
-6

KHHOEBOAEGAXMBEEEHEER_EE

In order to locate the intersection point just check the table where value f(x) = g(x)

So the intersection point is (2,0)

Example 4: For what values of x, f (x) = x3 is negative , in the domain — 3 < x < 3

Steps using calculator: make sure table mode is activated [@ @

BE@HEEEEEEEE =

Check the negative values of f(x) from the table with respect to “x”

Domain where f(x) is negative : xe[—3,0)




15) Matrices

-1 o I
)
A
oo
R
.:

o= 8
In order to log into matrices using FX-991 EX go main menu and click 4 = EJ é 1016

13 g i f A

iMatrix

beny (4] :

Example: Given two matrices A and B

2 4 g2 3

A‘12 0 5

To insert the elemnts of the matrix in the calculator make sure to be loged in Matrix mode

: ; ; Define Matrix
A screen will appear showing 4 matrices 1:MatA 3 MatB

3:MatC 4:MatD

Define matrix A : steps using calculator

Choose dimention : E] @ [Z] b
[
Input elements: [Z] E] @ E] E] E] @ E] o
Click (1] (2] to define Matrix B
Define matrix B: atE=
S —]
Dimension: (2] (2] 5
Insert elements: @ E] @ E] @ E] @ E]
a) Calculate Mat A + MatB atanee
— 1
Steps using calculator: @ @ [E] a
b) Calculate 3Mat A x (Mat A — MatB) Mat.r—‘cm -
1z -13
steps: (3] 0PTN (3] (X] (3 (0rm (3] (=) eV (4] OJ (=) 36

¢) Calculate determinant of Mat A

Steps: @@@@

d) Findinverse of Mat B:

Det (MAtA)

MatAns=

Steps: (4) =) ™= &2

-1.2




e) calculate ay; of Mat X such that BX = A

Solution: X =B 1x A

Steps using calculator:

e (4] (=) (X) [or) (3] (E

Thena, = —1.4

MatAns=
0.2

28]

=710

When finished initialize calculator e EB)E=)



16) Vectors

In order to log into vector enter main menu then click 5

) (5) ﬁéﬁ%&f::]

lﬂhé&d - Define Vector
S5:Vector 1:VctA 2:VctB

When logged in vector mode a screen will appear as follows: |[3:¥ctC  4:VciD

Example: Consider the two vectors

o foer-(3)

1%t define each Vector:

e Define vector A : from the screen shown choose Vet A (1] V““:—f]

e Now define dimension: (3] s

e Inputdata: @) B [{E 6B E &Y 2
Define Vct B

. ]2 e "

e Define dimension (3] [ g]

e inputdata (@) (2] E) (8] E) (0] (=) [d -2

a) Calculate Vct A.Vct B VetA«VetB

steps: (0T (3] (0PN ® (2] (0P (4] (=)

b) Calculate Vct A X Vct B ot ©
10
e @ER@B@OE ||

c) Find measure of angle 8 between the two vectors

Steps: & (3] ey (3] ) OJ ey (4] O] (=)

Angle(VctA, VeiB)
92, 90252587

d) Calculatew = 34 + 2B vetons= O
]

Steps:@@@@@ [ ; 2




17) Derivative:

In order to work with derivative at a given point f'(a). log into calculate (Veny (1]

Example: what is the equation of the tangent to the curve y = x? — 3x at x = 2?

1% slope f'(2).

To calculate slope using calculator

r) (& (%) (@ H B (x) ® (2) E

Then slope =1

2" equation of tangent

18)

d ]
ELLSN (Y-
dx(x 3x)|x=2

y—y1=a(x—x)

Definite Integral

To work with definite integrals log into calculate (MENY) (1]

3
Example: calculate [ x*dx

Using calculator:

EXeEOO@®@EE
19)

=] &

J?xsdx

20

Spreadsheet

To work with spreadsheet log into (MENU)

Example:

Find the 1°* 5 terms in the numeérical sequence U,,,.; = U, + 3,such that U; =5

Using Calculator in spreadsheet mode:

Term Value of Un Term Value of Un
1 5 1 5
2 8 =Al1+1 =B1+3
3 11 =A2+1 =B2+3
4 14 =A3+1 =B3+3
5 17 =A4+1 =B4+3

Steps using Calculator:
To fill cells of Terms:

DEenN @ @O E G E
SEEE®EEEE

To fill Value cells:

® (5] & e (1] () o) () (1) (3
Eeeoooe®EEHEE



