Study Unit 1 : Mathematical preliminaries
Chapter 1: Sections 1.1 -1.6

1. Basics

e Numbers: different type of numbers — Natural, Real, etc.
Also called constants

e Basic operations
O +(add); 2+3=5
O —(subtract);3-2=1
O X (multiply); also ®;3x2=32=6
(0)

+ (division) also / or fraction (%= 1 divide by 2);

6+3=6/3= 5 =2
3

Remember:

1 x anything = anything
1x8=8

0 x anything =0
0x4=0

1 + anything = one more than anything
1+ 345 =346

0 + anything = anything
0+34=34

anything + 0 = not allowed
12 = 0 = not allowed

0 +anything=0
0+7=0



e Brackets () : group operations together

(3+4)-3
=7-3
=4

e Order of operation: BODMAS
Brackets; Of; Divide; Multiply; Add; Subtract
40-4x(5+8)+20

=40-4x13+20
=40-52+ 20
=8

e Variables: used for unknown or generalisation of things: place
holder: use alphabetic characters for example X or A or Y. Can
take on different values

3x+ 2y +7g + X

3x is known as a term with coefficient 3 and variable x

Remember : the last term x has a coefficient value of 1 in front of
it namely 1x

O Operations on variables or unknown:
= +and-: only if same variable, then + or — coefficients and
variable stays the same
3x+4x+3=(3+4)x+3=7x+3
5x—x—6=(5-1)x—6=4x—-6



= x and +: only if same variable, then x and + coefficient
and unknowns
3a x 4a=(3x4) (axa)=12a’

2

x>+ x = (2+1)X— = Zﬁ=
X

2X
X

e Laws of operations
0 Commutative law : order
"= a+b=b+a 3+4=4+3=7
" axb=Dbxa 3x4=4%x3=12
= a-b#*b-a 4-3=1 F 3-4=-1
" g:bFbza 4:2=2 F 2:4=05

O Associative law: ()

= (a+b)+c=a+(b+c)
(3+4)+2=7+2=9
3+(4+42)=3+6=9

" (axb)xc=ax(bxc)
(3x4)x2=12x2=24
3x(4x2)=3x8=24

"= (a-b)-c #* a—(b-c)
(3-4)-2=-1-2=-3
3-(4-2)=3-2=1

" (a+b):c# a+(b+c)
(12+2)+2=6+2=3
12+(2+2)=12+1=12



O Distributive law (addition):
= ax(b+c)=ab+ac
3x(4+2)=3x6=18
(3x4)+(3x2)=12+6=18

power,

e Exponent or Power: (something : short way of writing
something multiplied over and over with itself.

The bottom number: base

The top number: exponent or power
3x3=3’ base=3 power=2
15x15x 15 x 15 x 15 = 15
Y =YxYxY

O Rules of exponents

Let A and B be any two bases and x and y any two powers

then

1. A x AV=A"" 22 x 2°=2"P=2
2Xx2x2x2%x2=2

2. AC = A=A 2% + 2°=2" =21

3. (AxB)'=A"xB" (2x3)’=2°3or6’

4. (A/B)'=A"/B (2/3)0°=2/3°

5. (AX)y — Ax><y (23)3 — 23X3 — 29



Remember : If a is any number

1.(a)’=1but0’=0 2°=1
2.(a)' =a
1 _ i
3. —=a" 2/x* = 2x*
a

1 1
4. %a=ar J24=242

5. a”** = a" (base the same) then 2x + 4 = 15

e Roots : Is the reverse of the power statement.
V25 - what number must | multiply 2 times with itself to get an
answer of 25 => 5 because 5 = 25

3/8 - what number must | multiply 3 times with itself to get an
answer of 8 => 2 because 2° = 8 etc.

e Simplify: write it another way : ﬂ—g E
' '8 4 2
e Solve for x: Determine an answerforx:2x+1=4

e Remember : When multiplying positive and negative numbers

B - X-=+
- X+ =-
B+ X —= -

"+ X + =+



2. Fractions

e Fraction is a part of a whole : like a slice of a pizza

) number of slices
fraction =

number of slices inwhole pizza

numerator

" denominator (name of fraction)
1. . : . .
For example 2 is one slice of a pizza consisting of 4 pieces.

e Can only add and subtract “same pizzas” if not convert to “same
pizzas” — common denominator

@ G 1 2 1+2 3
@ or =T
4 4

10 15 10+15_25_25+20=13=11
20 20 20 20 20 4

21205251214+151

or
5 10 50 50 50 2 5 10 10 10 10 2

+3 6 15 20 _41 111
3 30 30 30 30 30

11
—
5 2



e |f add or subtract whole and slices of pizzas : change whole pizzas
to slices : change mixed fractions to improper fractions
b "2 Db (a><c) +b
a— a — =
C <x*C C

11,32 12 14_6_3
$1-="42=2422 =1

1
424288884

e Multiply : multiply the numbers across the top lines and multiply
the numbers across the bottom lines
12 1x2_ 2 1
473 4x3 12 6

e Divide by = multiply by inverse of fraction
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Question 1
Simplify

Solution

1153

6 12 12

2 15 3 2-15+3

12 12 12

Multiply fractions

Common denominator

Add and subtract fractions

Simplify by dividing nominator

and denominator by 2



3.Solve equations in 1 variable
e Move values so that unknown is on its own on one side of

equation by +, - x or + both sides with same values

dx+7=14-3x+5
4x+7+3x=14-3x+3x+5
dx+7+3x=14+5
Ak +3x+7—-7=14+5-7
7x=12
7x/7 =12/7
x=12/7

4.Simple inequalities

e Equation if something = something
e Inequality something > or < or 2or <
e Use number line to demonstrate

3x+20>14 - 16x
3x+ 16x + 20> 14 —16x + 16x
19x+20-20>14-20
19x > -6
X >—6/19

e When solving for x remember > and < change if multiply or divide

by (-) value.

—2Xx>4x + 4
—2X—4x>4x—-4x +4

—6Xx > 4
—6x/—6 < 4/-6
X<-4/6
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Question 2

Solve for x in

Solution

—2x+§+§2—2x+ﬁ+5 RememberE:S
6 2 3 4

—2X+ 2x+§—ﬂ > 5—E Move all the same terms
2 3 6
to one side
X_4X.,3_3
2 3 1 6
SXgSX > 30-5 Common denominator
—5—6X > % Multiply both sides by 6
_§x§2§xg
6 1 6 1
—5x>25 Divide both sides by —5
_—E;X < 2—2 Inequality sign changes because

we divide by a negative number
X< -5



5.

Calculating percentages

Pizza with 100 slices
something

7
% = fraction = 100 For example 70% = %

% always of something : 25% of 75 : of means multiply

15% of students at a university are male. How many male
students are there in a total of 500 students?

15% of 500

£x 500=75
100

The university expects a 10% increase in the number of students
for the next year. How many students do they expect in total?

New total = previous number + 10% of previous number
=500 + (10% x 500)

10
= 500 + (—x 500)
100

=500 + (50)
=550

% increase or decrease : value + (% increase of value)
value + (% x value)
value (1 + %)

=500 (0,1 + 1) = 500 (1,1) = 550
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