USING A CASIO SCIENTIFIC CALCULATOR
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Adequate knowledge of calculator skills makes the teaching of Technical Maths easier
and enables the educator to assist their learners more efficiently. This workshop will
guide you through the calculator functions: applicable to the subject and unique to the
CASIO FX-991ZA PLUS scientific calculator.

Motivation:
As of 2015 Technical Maths has been introduced as a FET subject for learners at
Technical schools, as an alternative and value adding substitute to Maths Literacy.

The aim of Technical Maths is to apply the Science of Maths to the Technical field where
the emphasis is on APPLICATION and not on abstract ideas. These learners are
encouraged to develop fluency in computation skills with the usage of calculators, as
stated by the current Technical Maths CAPS document.

This workshop serves to increase educators understanding of the CASIO scientific
calculator. In turn, it will foster self-confidence and a positive attitude towards many
aspects of the subject, enhancing both the educators’ and learners’ understanding.
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NUMBER SYSTEMS

Complex Number Calculations
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In the Real Number System, we can’t find the square root of a negative number.

We call numbers such as v—3 or v—16 imaginary numbers.
Both of these numbers v—3 and v—16 exist in the Complex Number System using i.

Express v—16 in terms of i: A ol &
V=16 =V=_1.VI6=i.4 = 4.i 1o

Express the following roots of negative numbers in terms of i:

a) V=5 /5i b) V=18 3v2i c¢) —vV—-11 —/11i d) —V—50 —5v2i

We define the number i such that i = v—1andi? = —1

Simplify i° iE TWPLY 5] Wath &
ENG| |X"] [B] [= ;
Simplify:

a)i* 1 b))% =i ¢) i 1 d)i® -i

Complex numbers are numbers that consist of real numbers & imaginary numbers.
They are in the form of a + bi, where a represents a real number & b represents
Imaginary numbers (Note that both a & b can be 0)

Examples of complex numbers are 2 + 3i, —4 + i, etc.

A. Adding & Subtracting Complex Numbers

Complex numbers obey the commutative, associative & distributive laws.

Thus we can add & subtract them as we do binomials.

When adding & subtracting complex numbers, we add (or subtract) the real number
parts & then add (or subtract) the imaginary number parts.
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Simplify:
1) (8+6i)+(3+2i)

OBFEIMD)EQEFE 2D E
(B+ELI+HII+DEY
11+8i

2) (4 +5i)—(6—3i)

Q@ F G D)= Q6] [= B D) (=
(4451 1-(6-3i)
- 2481
Simplify:

a) (5—6i) + (3 + 2i) 84i b) (4-12))—-(9+6i)  -5-18i

B. Multiplying Complex Numbers

The property vavb = vab does not hold in general for complex numbers.
However, it does hold when a = —1 and b is non-negative.

This means that vV—1vV4 = V—1.2 = 2/-1 = 2,
BUT V—1vV—4 = V/+4

To multiply square roots of negative real numbers, we first express them in terms of i
and then multiply.

Simplify:
1)  —4i(3-5i)
=—4i .3 + (—4i)(-5i) = — 12i + 20i>=—12i + 20(—1) =20 — 12i

) (4] NG L 18] (=] |LB] NG D 1=

CHPLE ] Math &

-4i(3-51)
-20-171




2) V-2./-5
= V=IVZ=1V5 = i.v2.i.5 = i2.410 = 1410

va) (@) (2 X [va) (@) (8] (=
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Simplify:
a) —3i.8i 24 b) (1+2i)(1+3i) -5451 ¢) v—-16./-25 -20

C. Dividing Complex Numbers

Often, in order to divide complex numbers, we use conjugates.
The conjugateof a+bi is a-Dhi,
& the conjugateof a-—bi is a+bi.

SHIFT CMPLX 1:ars Zizonds
i s 5 j| Z1ercf 41 kathi

Find the conjugate of —3 + 7i

23] 4] 7] ENG |)

. CHPLY [ . Math &
Condal-3+71)
-3-1i
Find the conjugates of:
a) 14 - 5i 14+51  b) 4i -4i
.. —5+49i _ _ _ _
Simplify:  — multiply the fraction by 1 i.e. multiply both
_ _ the numerator and the denominator by the
—5+9i 1+21 . .
=~ X o conjugate of the denominator
—zl l

()] 5] 14=) (9] NG| () ] =] (1] =] | 2] [ENG
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Simplify:

—4+6i
)

-2+3i

7+3i
5i
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Binary Calculations
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Binary Number System

In mathematics & digital electronics, a binary number is a number expressed in the
base-2 numeral system which represents numeric values using two different symbols:
typically O (zero) and 1 (one)

A. Conversion from Decimal to Binary
To express a decimal number in binary form we decompose the decimal number into the

sum of powers of base 2.

Convert the decimal number 75 to binary 75 *
7]15) (=] log Ein
goaonaonoioolioll
Convert the decimal number 42 to binary 42 ’
z =] (lo Bin
X7 4)(2 s 0000000000101010
Convert the following decimal numbers to binary:
a) 19 10011
b) 36 100100
c) 56 111000
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B. Conversion from Binary to Decimal
A binary number can be converted to a decimal number by calculating the sum of the
products of each digit (0 or 1) & the actual place value of the position of the digit.

Convert the binary number 110001 to decimal

1) 11J10J(0])0) 1] (=) |a?

A

110001
Dec
49

Convert the binary number 111 to decimal

logl [1][1]1][=][x2

A

111
Dec
f
Convert the following binary numbers to decimal:
a) 10 2
b) 10101 21
c) 11110 30

C. Adding & Subtracting Binary Numbers
The arithmetic of binary numbers is similar to that of decimals.
We can follow the same procedures, as long as we remember that our base is 2 & not 10.

Add the following binary numbers: 1010 + 1111
log| (1])(0])1](0) 4= (1])|1])[1)|1

A

1010+1111
Bin
aaoooooo0001 1001

Subtract the following binary numbers: 111 - 101
11111 1= 111)10)|1)|=

111-101
Binh
AadaooQoooooo0 1o
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Simplify:

a) 101 + 100 1001
b) 101 - 11 10

c) 11111 + 11111 111110
d) 1101 11 1010

D. Multiplying & Dividing Binary Numbers

Multiply the following binary numbers: 101 x 11
10 (11X Y (=

A

101=11 _
Bin
QO00000000001111

Divide the following binary numbers: 1101 + 11

11(1][0)[1] (=] [1][1][=

1101+11 |
Bin

dadooooooooooion
Simplify:

a) 1101 x 11 100111
b) 111101 =+ 10 11110

c) 110011 x 11 10011001
d) 11011 = 10 1101

* NOTE * The calculator cannot compute fractions in BASE-N MODE
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A. Converting from Decimal Degree notation to Degree-Minute-Second (D-M-S)
notation

Express 236,345° in D-M-S notation:
2]3J(6])(-J13])14])5

Math A

o9y

2ab. 345
a6 20" 427

B. Converting from D-M-S notation to Decimal Degree notation

Express 75°23°54” in decimal degree notation:

7 5 99y 2 3 999 5 4 99y

99y

Math &

7R OREE4S
75, 39933333

SHIFT DRG M PreAns

i ( Ans )’

Ll =
n g




Page | 9

C. Converting from Radians to Degrees

Calculate the degree measure of:

5_7'[
1) 2
5] (stFT) (x10%) (=] (4] & (stiFT) (Ans =
E_J-Fr_ m Math A
d
295
2) 15rad
1] 1* ) 5] |SHFT| |Ans) (2] |=
1.5|" m Math A
85, 94366927

D. Converting from Degrees to Radians

SHIFT MODE SETUP

¥
1iMthIO Z2iLineI0

Ji:bea d4:Rad
2 Era SiFix 4
FEiECI S8 Horm

Math A

Convert 120° to radians

1](2

0 | |SHIFT| |Ans

-k
1

120

[Fi Math &

e
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Convert to:
D-M-S notation a) 47,7° 47°42°0”
Decimal Degree notation  b) 23°12’ 23,2°
Pagfe Al Decimal Degree notation  ¢) g 25,71428571°
Decimal Degree notation  d) 2 rad 114,591559°
Radians e) 71,72° 1,25175014 rad
SCIENTIFIC NOTATION
v'CONVERTING FROM SCIENTIFIC NOTATION TO A WHOLE NUMBER OR DECIMAL
Convert 3 x 10% to a rational number: x10*
] Math &
=104
(3] x109 (4] (]
20000

v CONVERTING TO SCIENTIFIC NOTATION
Convert 148 501 000 to scientific notation with three significant digits:

LUEEEHO0MMOOE

To enter SCIENTIFIC NOTATION: @l P L‘ne'm
A= : sl

Sibes d:Rad
SiGra &iFix
@ FIECi (=3H (=] 11

Sci 0~97

Select the number of significant digits

148501000
1. 4905

v ENGINEERING KEY
Transforms a displayed value to engineering notation

_

shifts the decimal point tothe left ENG shifts the decimal point tothe right
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MODE 1 : COMP (Computational)

SOLVE for an unknown \

CALC the value of a
expression

DEFINITE INTEGRAL

SCIENTIFIC CONSTANTS

n

/ SIGMA NOTATION

DERIVATIVE AT A POINT

METRIC CONVERSIONS

MODE 1 : COMP (Integration)

Find the area of the region bounded by the graphs |

flx)=x*—x—6andg(x)=x-3 \
\ ;l'la-“"'#q
e = \ LT a0
@ [l Ry
0Bk
EO@mOEEXDE |[ots-ow
(3 (ri) O (23 (=) DEEI0] |«3-(=-%-6)tk
CI®)! E] @ @
2, cx-a)- s B)| 15 * - G | [2, cx-mr-Czx-b
g 10, BEBEEEET




MODE 1 : COMP (Differentiation)

Findthe gradient of the graph gm): .
y=2x*+2¢-5atx=1 /

() (=) (2] (ew) O] (23 (1) (2] () O] (=) (B) " /

L (202 42%-F],_» |
i
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