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Topics

Chapter 1: Mathematical preliminaries
Chapter 2: The straight line and applications
Chapter 3: Functions and Graphs

Chapter 4: Limits and Continuity

Chapter 5: Financial Mathematics

Chapter 6: Differentiation

Chapter 7: Methods of Differentiation
Chapter 8: Function of several variables
Chapter 9: Integration and applications
Chapter 10: Linear algebra and applications



Some Mathematical Preliminaries

Powers: positive whole numbers such as 2* which means
2x2x2x2=16

(ﬂﬂything)3 = (anything) x (anything) x (anything)
(x) =xxxxx

(x+4)° = (x+4)(x+4)(x +4)(x +4)(x +4)



Some Mathematical Preliminaries

Variables and letters: when we don’t know the value of quantity,
we give that quantity a symbol, such as x
This statements may be expressed as a mathematical equation:

15 x weekly savings = 4000
15x x=4000 or 15x = 4000

Now that the statement has been reduced to a mathematical equation, we may solve the
equation for the unknown, x:

15x = 4000
15x 4 .. ) )
—-l—-sf = ——?—2—9 divide both sides of the equation by 15

X = 266.67



Some Mathematical Preliminaries

Square roots: the square root of a number is the reverse of squaring:
2 =4 V4=2
(2.5 =6.25 — vV6.25=2.5
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Arithmetic Operations

Adding: If all the signs are the same, simply add all the terms and
give the answer with the common overall sign.

Subtracting: When subtract any two numbers or any two similar

terms, give the answer with the sign of the largest number or
terms.
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Arithmetic Operations
Add/subtract with numbers, mostly Add/subtract with variable terms
S+8+3=16 similarity — 3x+8x 4+ 3x = l6x
S+8+3+y=16+y similarity — (1) Sx+8x+3x+y=16x+y
The y-term is different, so it cannot be (i) Sxy+8xy+3xr+ vy =16xy+y
added to the others The y-term is different, so it cannot be

added to the others



Arithmetic Operations

7—10= -3 similarity —

7—-10—-10x = -3 - 10x simlanty —

The x-term is different, so it cannot be
subtracted from the others

The y-term is different, so it cannot be
added to the others

(1) 7x —10x = —3x
(i) 77 — 10x7 = —3x7
73 — 10x% — 10x = —3x° — 10x

The x-term is different, so it cannot be
subtracted from the others



Fractions

Terminology:

fraction =

3
7

numerator
denominator

— 3 is called the numerator
— 7 is called the denominator



Fractions

Numerical example
1 2 4

77375

Step 1: The common denominator
s (TH3)(3)
1 2 4

Step 2: 7 + 373

_103)(5) + 2(7)(5) - 4(7)(3)

(7)(3)(5)

Gron 3. 1S H70 -84 |
P =105  ~ 105




Fractions

3)(7) 21
_(=2)(7) _-14
(5) -G s
2_(3)(2) 08 _6_
@ 3x5=(7)(3) =@ =5~
The same rules apply for fractions involving variables, x, y, etc.

3y (x+3) 3x+3) 3x+9
(d) (;) (x—5) x(x-35) x*-5x

5) (2)(5) 10
7
5

tLh| =
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Find the value of
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Find the value of

wlls)

olls) s 0
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Find the value of



Solving Equations

What do you notice about each of the following?
6+3=9
5-3=2
5+3=1+7
X =4,
2X =X+ X
3X=2X+ X=X+ X+X

What does this picture represent?

What is this apparatus called?
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Solving Equations

What is an equation?

Equation - a balanced statement of equality
between two quantities.

4+3=7
4+3 = 7

A




Solving Equations

Solve.

c)m-4=9
+4 +4

Cm=13>

dyx+7=3




Solving Equations

Solve.

a)-4+x=15
+4 +4

b)7=x+13
13 -13




Solving Equations

Solve.
a) 5x =35
5 5

G=75



Solving Equations

4k = 14
4 4

Q@

All answers must be fully reduced




Solving Equations involving fractions

Solve.

3
—x=9

Easier to multiply by the reciprocal!




Solving Equations involving fractions

Solve.
' | b) (7). 2
"ru(z) (e
147 7,16
YT 2 1



Solving Equations involving fractions

Solve.




MIDOCEAN

UNIVERSITY"
Solve the equation
4 —3=X+9



Solve the equation
4x —-3=Xx +9

4 —3=X +9
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Solve the equation
DX —2=2X + 7
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Solve the equation ot vgns [l

BX —2=2X +7
5X —2=2X +7
U/

5x—2x—r2}7

X =7+2
3x =9

X =

W w|w

X S
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Simple Inequalities

An inequality is like an equation, but instead of an equal sign
(=) it has one of these signs:

. less than

. less than or equal to

. greater than

. greater than or equal to

vV V IAN A



Simple Inequalities

X<5

means that whatever value x has,
it must be less than 5.

What could x be?
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Simple Inequalities

X2-2

means that whatever value x has,

it must be greater than or equal to -2.

What could x be?
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Simple Inequalities
Graphing Rules

Open
Open

Closed

IN V A

Closed

IV

Left
Right
Left

Right
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Simple Inequalities

4N
$ [
Q -
o — o
m o
C -
x —— L
E i

W/
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Simple Inequalities

Examples

-6

-10 -9 -8 -7

X224
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Solving one-step Inequalities

5x > 20
i DX 20 -~

sides by the >

Y
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Solving one-step Inequalities

Multiply both X
ides by th
?(Lc(iagro)éf:l ce)f the 5 X g — 10 X 5
coefficient \ X o 5 O



Solving Inequalities
* Solving inequalities is the same as solving equations.

* There are only 2 things you need to know...

e 1.) If you multiply or divide by a negative number you must
switch the sign.

-/x < 21 Dividing by a negative
-7 -7 means switch the sign!!
X>-3
2.) You will graph your solutions.

0 >

)48 N NN N N [N I [ (N (N N Y I A A N

) N N N Y Y Y N Y A I N Y BN B¢

09 87 6 54 324 01 2 3 4 5 6 7 8 9 10
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Solving Inequalities

* When solving inequalities, if you multiply or divide by a negative you must
switch the signs.

* Switching the signs:
* Less than becomes Greater than < switchesto >
* Greater than becomes Less than > switchesto <
* Less than or equal to becomes Greater than or equal to
< switchesto 2
* Greater than or equal to becomes Less than or equal to
> switchesto <






Solving Inequalities

X 2

(-5 )-x > 2(-5)
7 5

...the sign
CHANGES




| 3 MIDOCEAR
Solving Inequalities onivers [l

* Follow same steps used to solve equations:

3x+4<13

-4 -4

3x<9

3 3

X<3

- O

Z L N
~ rrrrarr—rr—rrrrrrrrrrr 7
10 9 8 7 6 5 4 3 21 0 1 2 3 4 5 6 7 8 9 10



Solve the Inequality

4x —3<Xx +9



Solve the inequality
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4x —3<X +9

4 —3<X +9

33X <9+3
3x <12
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Solve the inequality

15x —2>5x +28
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15x —2>5x +28

Solve the inequality

15x —2 >5x +28

28

5H

15x —5x

10x >28+2
10x >30

/IIIIIIIIIIIII?IIIIIII>\
3




Solve the Inequality

—box —3<27



Solve the inequality

—bx =327

N
—b6x —3<27
—b6x <27+3
—6x <30

—6X - 30

...the sign

CHANGES




Solving Equations

What do you notice about each of the following?
6+3=9
5-3=2
5+3=1+7
X =4,
2X =X+ X
3X=2X+ X=X+ X+X

What does this picture represent?

What is this apparatus called?
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Simple Inequalities

An inequality is like an equation, but instead of an equal sign
(=) it has one of these signs:

. less than

. less than or equal to

. greater than

. greater than or equal to

vV V IAN A



Simple Inequalities
Graphing Rules

Open
Open

Closed

IN V A

Closed

IV

Left
Right
Left

Right
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Un Solved Examples

Find the value of

6J6)
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Un Solved Examples

Find the value of

&)
§)G)-22-5
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Un Solved Examples

Find the value of

(6]
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Un Solved Examples

Find the value of

(6]

(st s
11)\5/) 11x5 55
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Un Solved Examples
Find the value of
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Un Solved Examples
Find the value of
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Un Solved Examples

Solve the equation

3x —4=x+5



Solve the equation

3x —4=x +5
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Un Solved Examples

Solve the inequality

3x - 4d<x +35
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Solve the inequality

3x 4d<x +5

X —4<x +5
S
'Y

9

33X —X —4<5
X < —

2X <5+4
2X <9

2
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Un Solved Examples

Solve the inequality

—3x <30



Solve the inequality

—3x <30

—-3x <30

X >-10

divided by —3

...the sign

CHANGES

|
-0 9 8 7 6 5 4 3 -2 1 0 1

Z
N

|
2 3 4 5 6 7 8 9 10

N
/
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Un Solved Examples

Write the solution
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Un Solved Examples

Write the solution

I
|
9

I I
|
8

°

[ | |
|
3

Z 1 1 1 | |
N



1
MIDOCEA[TII

UNIVERSITY

Un Solved Examples

Write the solution
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Un Solved Examples

Write the solution

S | 1| | |
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Thank You



