NUMBERS OPERATIONS AND

d Whole numbers
1 Exponents
d Integers

d Common Fractions

"Play around with these figures, Harry. I've given
you the total | want them to add up to."”

d Decimal Fractions



WHOLE NUMBERS




RECAP! The Number System

THE
NUMBER
SYSTEM

Non-Real Square-Root
| : of a Negative
(Imaginary) Number




J REAL NUMBER SYSTEM

(Also known as counting numbers)

Examples:

x. 0 1s not a natural number!



Examples:

v Yes, 0 is a whole number!



Examples:

v Yes, 0 is an integer!



- Includes terminating decimals (e.g. 0,4)
and recurring decimals (e.g. 0,3; 0,75 etc.)

Examples:

v Yes, O is rational!



l.e. numbers that recur without a pattern

Examples:

Summary of

the Number
System

x_ 0 1Is not an Irrational number!


https://www.youtube.com/watch?v=qkxLNSwop7c

umber [ N, | N | 2 [0 | @
4.5




E Exercise j

Continued ...

-0,343434..
V-8

V729
JIA



J MULTIPLES

Example: Multiples of 4...

4096

X 4 X 4 X 4 x4‘



Lowest Common Multiple (LCM)

the lowest multiple that is common
- used when adding and subtracting fractions

Example: Find the LCM of 4 and 7.

20 40
40 40

Common
multiples ... ~



http://studyjams.scholastic.com/studyjams/jams/math/fractions/least-common-multiple.htm

Jd FACTORS

Example: Factors of 48...

@



Highest Common Factor (HCF)

HCF’'s (aka
- used when simplifying fractions Greatest

Common

Factors —

Example: Find the HCF of 30 and 40. Beleiz5



http://studyjams.scholastic.com/studyjams/jams/math/fractions/greatest-common-factor.htm

Prime Factors

Prime vs Composite

Numbers using
Examples: Divisibility Rules

1 is not prime, as It
only has 1 factor!



http://studyjams.scholastic.com/studyjams/jams/math/multiplication-division/prime-composite-numbers.htm

Prime Factorization

Prime Factorization

terms of its prime numbers
Eg: Write 80 as a product of its prime factors
~» 300 = 2% x 3 x 52

Keep dividing by the prime
number until you are left with a

remainder — then use the next
prime number



https://www.khanacademy.org/math/pre-algebra/factors-multiples/prime_factorization/v/prime-factorization

Using prime factorization to

find the LCM

. Vrlrite eacn nummper as a proau U OINIME
factors
2. Multiply the highest power of each prime
factor of each number together, to find the
LCM

Example: Find the LCM of 6 and 8 by means
of prime factorization.



Prime factors of 6:

First prime
number ...
highest
power

Second prime

number ...
highest power




Using prime factorization to

find the HCF

factors
2. Multiply the highest power of each prime
factor that Is common to find the HCF

Example: Find the HCF of 30 and 40 by means
of prime factorization.



Prime factors of 30:

Common
factors

Highest power

of each common
factor




1. Find the factors of:

2.1. 7
2.2 12
2.3 24



3. Find the HCF of:

4.1. 4 and 14
4.2 18 and 22
4.3 35 and 48



5. Write the following numbers as a product
of Its prime factors:

5.3 210

/. Find the HCF of 84 and 152 by means of
prime factorization.




J RATIOS

Used to compare quantities of the same
type (e.g. length, age, sweet, money etc)

) 1 to 2
- Order of the numbers is very important
- Must be simplified as far as possible

Writing Ratios


http://studyjams.scholastic.com/studyjams/jams/math/algebra/ratio.htm

Divide both sides by
the HCF 1.e. 6

2. Andrew Is 8 years old, while his father is
40 years old. Express their age in the
simplest ratio.

Divide both sides by

the HCF 1.e. 8






Working with Ratios


https://www.youtube.com/watch?v=ZGNKADdLlrA

1.3 240:300

2. Arecipe calls for 4509 flour, 200g sugar
and 120g cocoa. Write ratio of
flour . cocoa : sugar in its simplest
form.



3. A balloon company manufactures red
and yellow balloons inthe ratioof 5 : 3. If
the company manufactures 12 000 balloons

4. A detergent bottle says that the cleaning
liquid to water should be mixed in the ratio
of 2 : 3. If Sally used 120ml of cleaning
liquid, then how much water must she add?



J RATES

Used to compare two different quantities
e.g. distance & time ...km/hr
volume & time ... kKl / min

- Can be written In ratio form
- Order of the numbers is very important
- Must write down the units



Speed, Distance & Time

Rate: 70 km
per 1 hr

2. Determine how long it took Sandy to
reach the beach, if she travelled at 60
km/h and the beach is 20 km away?

A



https://www.youtube.com/watch?v=lvekW79pJjk

walers tne garaen 1or 1, Ours:

4. Whichis cheaper? A 500ml colddrink
for R6,50 or a 350ml colddrink for R5,807?
* 500ml - R6,50 = 500ml = R0,013/ml
* 350ml - R5,80 = 350ml = R0,016/ml
The 500ml colddrink is cheaper.

Rate per hour



https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-ratios-prop-topic/cc-6th-rates/v/finding-unit-rates

1. Which is a better buy?

* bkg bag of flour at R23,99
* 2kg bag of flour at R14,80

2. Determine the speed at which a truck was

travelling if t covered a distance of 2 400 km
In 25 hours?



cost of travelling to and from work each day
If he stays 23km from work.

4. How long would it take a tortoise to cover a
a distance of 1km, If the tortoise moves at
a speed of 2 meters per minute?



J DIRECT PROPORTION

- Quantities are said to be In direct proportion
when both quantities increase / decrease In
the

% = constant ratio

graph
straight line



Constant
ratio




athletics day, If the school has 1 241

learners? Typical Direct Proportion Problems

As the number of learners increases, so

does the volume of juice needed by the
same ratio .. Direct Proportion!

No. of liters of juice
Constant ratio = 250ml x 1241
= 250 ml = 310 250ml

= 310,25 liters


https://www.youtube.com/watch?v=v8SBcT2xEIk

J INDIRECT / INVERSE
PROPORTION

- Quantities are said to be in indirect/ inverse
proportion when their

s x Xy = constant product

graph
hyperbola



X

2 | 3 | 3
60 40 A

5

Constant
product
=X XYy

= 2 X 60
= 3 X 40
= 120



paint the school If only eight men were
available for the job?

As the number of men decreases, so the

time needed to complete the painting
must increase .. Indirect Proportion!

No. of days
Constant product — 48 -~ 8

= 12 x 4 = 48 — 6days



Working with Direct & Indirect Proportion
Examples

Proportionality Constants in Direct & Indirect
Proportion

Summary of Direct & Indirect Proportion



https://www.youtube.com/watch?v=5WJCOPTPV3c
https://www.youtube.com/watch?v=XvOE9_H6_OU
https://www.youtube.com/watch?v=9fE2Get5BBk

needed to make 10 cupcaes?

2. If it takes two people four hours to clean a

house, then how long will it take four people
to clean the same house?



3. Find the missing values in the table below:

18 12

4. If it takes ten people four hours to make 220
Christmas decorations, then how many
Christmas decorations can be made In four
hours, If there are 15 people?



_x 3020 10 B
y 6 4 A 15

6. Warren travels for 2,5 hours at a speed of
88 km/hr. How long will it take him to travel
the same distance, If he travels at 120km/nhr?



J FINANCE

- VAT (Value Added Tax) Is a government tax
of 14%, that is added onto the price of most

VAT Calculator
Example:

Determine the VAT-Incl. price of a solar
panel if it Is quoted as R8 700 excl. VAT.

14
VAT = ——X R8700 = R1 218
100

Priceincl. VAT = R8 700+ R1 218 = R9918



http://vatcalconline.com/

- Discounts (usually given as a %):
To find the sale price, determine the Rand

value of the discount and subtract it from
the original price of the item

Discounts & Mark-Ups
Example:

An engagementring of R18 999 is advertised as
being 20% less on sale. How much can the
groom expect to pay for the engagement ring?

20
Discount = 100 X R18999 = R3 799,80

Sale price = R18 999 — R3 799,80 = R15 199,20



https://www.youtube.com/watch?v=ccygKuMe53Q

- Profit or Loss = Selling Price — Cost Price
= Income — Expenses

* If the number Is positive — Profit

*

Example:

Calculate the profit or loss that a T-shirt
manufacturer makes if they buy T-shirts for
R22 100 and receive an income of R26 900.

Profit = R26 900 — R22 100 = R4 800




- Simple Interest:

* Interest Is calculated on the original
amount (called the principle)
* |Interest remains constant for the entire

A=P(1+ ni
A = total amount n = no. of years
P = principle amount | = Interestrate

Understanding Simple Interest


http://video.about.com/math/What-Is-Simple-Interest-.htm

Investment arter seven years.

Note!
12.6 Interest
) rate IS
= R84 690 given as a
%!

A = P(1+ ni)

=45000(1+7><E




- Compound Interest:

* Interest Is calculated on the original
amount (principle), plus on the interest
that has accumulated

A=P1+i)"
A = total amount N = no. of years
P = principle amount | = Interestrate

Understanding Compound Interest


http://www.watchknowlearn.org/Video.aspx?VideoID=2371&CategoryID=271

himself a quad bike. The bank charges him
Interest of 14,5% compounded annually.
Determine how much Nellis will pay back in total,
If he pays off his loan in 24 months.

A=P(1l+ )"
=12 000 (1 + —2)2
100
= R15 732,30




- Hire Purchase:

* The buyer puts down a on a
product and pays off the outstanding
balance (plus interest) In

over a period of time

Simple interest is calculated on the
outstanding balance



Interest at 11,5% p.a. over a period of 36 months.
Calculate the monthly instalments and how much

you would save If you bought it cash.

10

Deposit = 700 X R26 999 = R2 699,90

Balance = R26 999 - R2 699,90 = R24 299 10

A= P(1+ni) . Interest is only
=24299,10(1 + 3 x =) | caleulated on the

— R32 682,29 outstanding balance



Total paid on HP
= Deposit + Monthly instalments
= R2 699,90 + (R907,84 X 36)
R2 699,90 + R32 682,24
R35 382,14

Saving = Total paid on HP — Cash Price
= R35 382,14 — R26 999

’ Calculations



https://www.youtube.com/watch?v=8fkiCjThjVM

2. Atentis on special for 25% less. If the tent
costs R1 299, determine the sale price.

3. Aflorist spends a total of R14 000 per month
on expenses. If the florist receives an income

of R16 500, determine the profit or loss of the
business.



5. Calculate the interest that a customer will pay |f
he takes out a loan of R44 000 over a period of
SiX years, at a compounded interest rate of
12,4% p.a.

6. Determine the monthly instalment if a customer
buys a TV on HP, with a 12,5% deposit on the

cash price of R10 999; and pays it off over 24
months, at an interest rate of 7,6% p.a.






J EXPONENTIAL FORM

Exponent Terminology
Instead of writing 2 X2 X2 X 2 X 2,



http://www.watchknowlearn.org/Video.aspx?VideoID=5619&CategoryID=4675

J ZERO EXPONENT

Examples:
e4x! =4x%x 1=4
e (4x)0




J MULTIPLYING EXPONENTS

Multiplying
Exponents

Examples:

o 4x°y% X 3x3y* = 12x8y°
o 2% x 26 =210



https://www.khanacademy.org/math/algebra-basics/core-algebra-exponent-expressions/core-algebra-exponent-properties/v/exponent-properties-1

J DIVIDING EXPONENTS

“““ Dividing
Exponents

Examples:


https://www.khanacademy.org/math/algebra-basics/core-algebra-exponent-expressions/core-algebra-exponent-properties/v/exponent-properties-2

d RAISING A POWER TO A POWER

Raising an

Exponent to
a Power

Examples:
e (x3)2 = x32 = 6

o (45)6 _ 4_30



https://www.khanacademy.org/math/algebra-basics/core-algebra-exponent-expressions/core-algebra-exponent-properties/v/exponent-properties-3

d RAISING THE PRODUCT /
QUOTIENT TO A POWER

Examples:

o (x2y3)% = x24y34 = x8y12

( 3x5)3_ ( 3)3 15 — 27X15
( 2x6)4 ( 2)4 24 _ 16x24




81x°y9z4

3.

_2y3 3
# ( x7 )
5 x*y8z9 x x3y>28

—3a%

6. (—)*




J NEGATIVE EXPONENTS

Negative
Exponents

Examples:

e S5a"%b3c™* =

o (2X8y3)_2 —



https://www.khanacademy.org/math/algebra-basics/core-algebra-exponent-expressions/core-alg-negative-exponents/v/thinking-more-about-negative-exponents

J NEGATIVE EXPONENTS

Examples:
4 _ 4x>z7

1
(—2x7)73

= (—2x°)% = —8x?’



N S I



J EXPONENTIAL EQUATIONS

factorize them and then equate the
exponents

Examples:
e 22X — 29
S x =9




Examples: Complex Exponential
Equations



https://www.youtube.com/watch?v=PAhQKLwN3YY

Solve for x:

52% = 25
3.2% =24
9.3%% =81
8% = 32*
—4* = 16

NS R



J SCIENTIFIC NOTATION

* Used to writereally big or really small

numbers in a compact way

and then multiply by ten to the power of
(x 10-) how ever many places you moved
the decimal comma

* Really big numbers will have a positive
exponent ... i.e. x 1QPosttiveno

* Really small numbers will have a negative
exponent ... i.e. x 10megativeno



Examples: Scientific Notation

» Decimal comma after first
non-zero digit (4)

» Bigno ... so x 10P°¢>-10

» Decimal moved 2 places

e« 5890221 =5,890221 x 10°
e 4020000000000 = 4,02 x 10%4


https://www.khanacademy.org/math/algebra-basics/core-algebra-foundations/algebra-foundations-scientific-notation/v/scientific-notation-old

Examples:

» Decimal comma after first
non-zero digit (3)

» Smallno ... so x 10™€9-1¢

» Decimal moved 4 places

e 0,000000042 =14,2x10"°
« (0,005055000000=5,055x10"3



Write the following numbers in scientific
notation:

. 0,432

1 083 201

. 0,000 096

12 121 000 000 000
. 0,000 000 000 080

o U A W N






J THE NUMBER LINE

Negative no’s 0 Positive no’s

The Number Line in Life

= 100 is bigger than 50 ... 100> 2350

= -100 is smaller than -50 ... =100 < -500
= Ois smallerthan 2 ..0<?2

= 01Is bigger than -2 ...0>-2



http://studyjams.scholastic.com/studyjams/jams/math/numbers/integers.htm

Increase -100 by 50.

-100 + 50 = -50

Decrease 100 by 50.
100 — 50 =50

Decrease -100 by 50.
-100 — 50 =-150




1. Fillin> or <

1.3 83 ... 32

1.4 -49 ... -88
1.5-101 ... -100
16 0 ...7

1.7 -7 ... O



2. Increase 30 by 40.

4. Increase 66 by 22.

6. Increase -10 by 25.
/. Decrease -10 by 25.



d SIGNS OF NUMBERS

Multiplying (or dividing) signs:




J MULTIPLYING INTEGERS

Note the different ways of writing
multiplication ... Dot, X and Brackets!




d DIVIDING INTEGERS

Divisibility Rules



http://studyjams.scholastic.com/studyjams/jams/math/multiplication-division/divisibility-rules.htm

J ADDING & SUBTRACTING
INTEGERS




J ADDITIVE INVERSE




J COMMUNICATIVE PROPERTY

Examples:
» 5+6=6+5 ... =11
= 5+6=6+(-5) ... =6-5=1




d ASSOCIATIVE PROPERTY

Example:

= 7—-843—-2 =(7+4+3)—-(8+2)
=10 — (10)
=10 — 10

= () Addition Properties



http://studyjams.scholastic.com/studyjams/jams/math/addition-subtraction/prop-of-addition.htm

Calculate:

2. 5-(+9) 7.—6 + —2
35+ (-9) 8. 7(—2)

4. 5- (=9) 9. (—4)(—6)
5 2 10, ——

—2 —16



11. What s the additive inverse of:

12.1 —3+383—7+1
12.2 12—-9-11+ 21



0 SQUARES & CUBES
Sqguaring

—7 X =7 =49
—(4 X 4) = —16

i) (=7)7
i) —42

* Multiplying a number by itself three times
 Examples:

i) 23 =2X2X?2 =8
i) (=3)3 = -3 x-3x-3 =-27
i) —5° = —(5% 5 X 5) = —125



1 SQUARE ROOTS

Square-Rooting

 Examples:
: _ Understanding
)VIE
i) v81 =9
) v—25 = undefined

e


https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-roots/v/understanding-square-roots

J CUBE ROOTS

Cube-Rooting

 Examples:
.\ 3 - Understanding
) Vs -
i) V27 —
iii) 3/—8 = —2



https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-roots/v/understanding-square-roots

Calculate:

5 (—=9)2 10. /=27



COMMON FRACTIONS




J COMMON FRACTIONS

* A number that is written as =, where x

y
(numerator) and y (denominator) are

whole numbers and y # 0.

1) Proper fractions

- numerator < denominator e.d.
1) Improper fractions

- denominator > numerator e.g.
I11) Mixed fractions

- whole number + fraction e.qg. 1%

Wi



J MULTIPLYING FRACTIONS

a XC_aXC_ClC
b d _bXd _bd Multiplying

Fractions



https://www.youtube.com/watch?v=LU3R2JE5c_U

e.g. More x's
at bottom by

. 31352 1; More y's at
Method 1: "Where _ 3Y"Z top by 3 etc.
are there more and 4x
by how many”  6x23y4T12573
~ 8
Method 2: Use =~ _ 6x 1y3z? Subtract
exponent laws a 8 exponents
3y3z2 when
= dividing
4x

Only change negative exponents to positive
exponents when asked! But look — same answer!



J DIVIDING FRACTIONS

_ 2X6 12

~ 7x5 35
~2x5 10

O 3x4 12



https://www.youtube.com/watch?v=q4vEI4mk8g0

x% X z3x x3 M
“Simplify by adding 8y xy4 X 625
exponents of same x°z3
bases

Ill/

5,5




Evaluate:

4 a’bs  a*b*
" 5¢4  15c%
25x° 293 3x
I N y .

4y 15x8  6y9



J ADDING & SUBTRACTING
FRACTIONS




J ADDING & SUBTRACTING

Step 1.
Find the Lowest Common Denominator (LCD)

Step 2:

Find the numerator by doing the following:
LCD

denominator

X numerator



W

Adding & Subtracting Fractions with Unlike Denominators



http://studyjams.scholastic.com/studyjams/jams/math/fractions/add-sub-unlike-denom.htm

Step 1.
LCD number = 14

7x2(3)-2y(4)  LCD variables = x3y?
14x3y?2 [One of each variable
and the highest power

of each]

Step 2:
LCD

denominator

X numerator

: 14x3y? 14x3y2
ie. Y %3 and =

X 4
2xy* 7x3y




Evaluate:

6 1
4 —+—
Xy X4y
1 3 5
5.




d SQUARES, SQUARE ROOTS,
CUBES & CUBE ROOTS
IN FRACTIONS

Apply operation to numerator and denominator

Examples:




X
g
> | ©
1
s
S |
|
=l
=N
O\ U1
I
S ey
.



https://www.youtube.com/watch?v=7G5zut5_1yk

w
@
=
©
>
LLJ




DECIMAL FRACTIONS




J CONVERTING A FRACTION
TO ADECIMAL

power of 10.

Converting
between

IRSFASR Fractions and

Decimals



http://studyjams.scholastic.com/studyjams/jams/math/fractions/decimals-fractions-equivalents.htm

Convert the following to decimals:

4. 19%
5. 202%



J ADDING & SUBTRACTING
DECIMALS

Example:
0,34+0,5+0,123: 0,34

+ 0,5
+ 0,123

Adding & Subtracting = 0.963
Decimals |



http://studyjams.scholastic.com/studyjams/jams/math/decimals-percents/add-sub-decimals.htm

J ADDING & SUBTRACTING
DECIMALS

a—b+c—d=(a+c)—(b+d)

Example:
9,72-3,1+1,8-2,505

= (9,72 + 1,8) — (3,1 + 2,505)

9,72 3,1 11,52
+ 1.8 + 2,505 — 5,605
= 11,52 = 5,605 5,915




Simplify without the use of a calculator:

Z2.899—-1,4— 3,764
3.7,2—3,66+ 2,105
4. 3,89+ 5,6 — 6,022
5.29+6,3—7,884—1,26




J MULTIPLYING DECIMALS

fractions

Multiplying
& Dividing
Decimal
Fractions

* Lasltly, convert back into a decimal
Examples:

15

1. 0,5 % 0,3 - 015
100
2.0.09 X 0,2 — 1% — 0018
1000
3. 41 X 2,07 — 2287 _ 8487

1000


https://www.youtube.com/watch?v=UYQ7-KnphYw

J DIVIDING DECIMALS

fractions

method of “tip & times”

* Then multiply the _ 42, 10
numerators and 10 12
denominators & simplify __ 420

* Lastly, convert back into 120
a decimal _7

2



2688 64

55 10 2688 _ 10

= — X — = — X —
10 11 100 = 64
550 26880

~ 110 6400
. 21

= 5,0 =42



Simplify without a calculator:

2.13,8+6

3. 3,5 % 8,07

4. 15,87 = 6,9

5. 12,6 X4,02+1,1



d SQUARES, SQUARE ROOTS,
CUBES & CUBE ROOTS

IN DECIMALS

* Then square, cube or
root the fraction
* Remember to apply the

exponent laws to the _ 7%
numerator & denominator 1074
* Lastly, convert back into _ 49 049

a decimal 100






2. (0,003)°

3.4/0,121
4.1/0,027




