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Order of Operations

1 - Parenthesis ( )

2 - Exponents

PR—

3- Muttipy — x

—

or Divide -

4- Add +

or Subtract -

From left

_From left




Addition and Subtraction of Integers

A signed number is preceded by: + positive number - negative number

0: has no sign.
Opposite signed numbers have same numerical part but opposite signs.
(+) — () (-)—>(+)

.
’

Addition of Sighed numbers: 2 cases:

1- have same sign: the result have same signand we add. (+)+(+)=+

;()+()=

2- have different signs: the sign of result is as the greatest and we subtract.

(F)+() 5 ()+(+)

Subtraction of sighed numbers, follow steps:

- Write first number as it is.
- Change —into +.
- Write opposite of second number.

1) Perform:
Addition of signed numbers:

(+3) + (#6) = cevrecrrenen. ; (F9) + (+2) = e s (F7)+ 1= iiis ; 04+ (+6) = e
(-6) + (-2) = cvereereeens 5 (F11) + (-5) = e 5 (B) + (-3) = e 3 (F2) + 0 =
(+8) + (-4) = oo ; (#11) 4+ (-7) = e 5 (F2) 4 (45) = e ;(46) + (-1) = e
(-10) + 6= o 5 (7)) (+7) = e ; (#17) 4+ (-17) = ...,

Subtraction of sighed numbers:

(+6) = (F7) = woveeeeeeese e see e P T S
(<10) = (#5) = ervvveeeeeeeere e eeeeee s ) R
R S P ) T B - T
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Expressions:

(F5) F (F2) F (F7) 4 (F6) = et ettt st et e e e et e saeseb b saeaeabee sasaebbeeste sen b snnaenaee e
(23) F (58) 4 (F4) = oottt et et e et b e b ettt e re st eae b bea et saesenbennenes
(F7) 4 (=5) = (H2) = e ettt e e e e e e et
(59) = (F7) 4 (F0) = oot et e e bbb eae b she et e e ea b s eeabee sas e besaraas
(H8) = (-5) = (-3) = ettt e e e e e e e R s s e e neaen e
(F4) F 10 4 (H3) = (F8) = oottt ettt et e e et et re e ebbe e saeeebbe et seb b sareenaeeens

Multiplication and Division of Integers

Multiplying Integers Rules Dividing Integers Rules
_ @@= @
Ox @ = ©+0:=®
O x © = @+ O =0

®x O
Ox ®

1) Calculate:

VOB

O+ ®:=0

Same Sign = Positive.  Different Sign = Megative,

(-2) x (-6) = ... ; (9) x(-3) =........... ; (6)x5=....... ;8 X 3=
(-2) x (-5) X (7) = everrrnnen. ;(5.7) X (-1) = e ;9x3x(-5)=
(-3) x2x9=....... 16X (-3) x5 % (-1) = e ; (-0.7) x4 x (-3) = ..........
-32 _ =35 _ L2 3 _

4 T eessssccssee ) _5 T eescssccscee ) 5 T eescssscescee ) _10 T eeesesssccene

2) Complete:

27 = (-9) X coevrerrns ; (-15) x =15 ; (-6) x =-36 ; 1ld4x...... =-14
(-71) X ervrrre. =0 ; 72= e, x : 33=(-11) x © 15= ., X oerreereonns
.......... x(-1)=20 ; e X (-2) =10 ;28 x =0 ;o (-7) X e =70
25 L -90 =77
—=5 ; =7 ; —-= ; —=-11 =6
....... - -9 -6



Powers

Power is to represent repetition of multiplication. A repeated multiplication sentence is
written in power form.

Power form: a" (a: i1s the base;  n: is the power or exponent).

a"zaxaxaxaxa....(multiply “a” by itself n times)

Powers of 10: have base 10. %=1
Denoted by 10" =| 1| 0000000..... al =g
n zeroes

EXPTONENTS

Complete the table below:

Namber | ase ![mononl ! Expanded Notatioo 7 m::‘ ‘

23 | |

3= |

5 |
6 | 2
8 8x8x8

[ J IxIxIxIxIx9

10 [
7 i 45
2 i 16

| 3 27
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Rules of powers:

a” xa” =

a\n a’t
(b = pn
mxn
(u ' =a

Perform:
23X22:
4%x42?=
7Ox72=
104x10°=
13x16:
9x93=
107 x103=




Fractions

numerator

()

a
Fraction Form: - . -
denominator b

a
-3 . )
1 b a

To simplify (reduce) a fraction, is to make the given fraction smaller. Divide the numerator and denominator
by a common factor.

Criteria of divisibility: A number is divisible by:

- 2:iftheonesiseven (0, 2, 4, 6, 8)

. if the sum of digits is a multiple of 3.

. if the ones and tens are a multiple of 4.
:if the onesis 0 or 5.

. if it is divisible by 2 and 3.

. if the sum of digits is a multiple of 9.

- 10:if the ones is 0.

1
O o0 u AW

a
Given a fraction; :

- Ifaand b are relatively prime (G.C.D. (a, b) = 1) then the fraction is irreducible.
- Ifa=1; then the fraction is irreducible.
Methods to simplify (reduce) a fraction:

1- Method of successive division: Try to divide the fraction (numerator and denominator) staring from 2
and so on.... (Use criteria of divisibility).
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2- Method of G.C.D.: Find the G.C.D. of both the numerator and denominator then divide the fraction
by the G.C.D.
3- Method of prime factorization: Write both the numerator and denominator as prime factors then
divide by cancelling the similars.
To find equivalent fraction either we multiply or divide the fraction (numerator and denominator) by the
same number.

Addition and Subtraction of fractions:

We have 2 cases:

1- Like fractions: If they have the same denominators). We get a result fraction. Its denominator is as
den. (1) and den. (2). Its numerator: add or subtract numerators (1 and 2).
2- Unlike fractions: If they have different denominators. We change them into like fractions.
(Multiply all fraction 1 by denominator 2 then multiply all fraction 2 by denominator 1). Back to case 1.

Multiplication of fractions:

In result fraction, multiply numerator 1 and numerator 2 then multiply denominator 1 and denominator 2).
Reduce if possible.

Division of fractions:

Steps:

- Write fraction 1 as it is.

- Change = into x.

- Find the reciprocal of fraction 2. (Reciprocal of fraction: Shift both numerator and denominator).
Back to multiplication of fractions.

Question #1:

Complete the equivalent fractions:

45

77 72 8 60 ... 4
99 9

48 24 L 6
72 18 . 3
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51 17 75 3 ) 108
Question # 2:
Reduce the following fractions:
a) By method of successive division:
15 18
T 30
35 24
50 40
84 70
48 ' 100
350
E =
1080
420
b) _By method of G.C.D.:
72 90
48 120
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144 840
216 2520

¢) By method of prime factors.

72

48

90

120

144

216

840

2520
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Question # 3:
Perform (Reduce the result fraction if possible):

Addition and subtraction of like fractions:

1) %+%= 7) *E-%=
2) %+%= 8) f—u*:—n=
3) %+%= 9) :__-?1=
4) —+3-= 10y o e
5) —%—+{%==

6) %-ﬁ-%:

Addition and subtraction of unlike fractions:

TEET SR
At 2 0 3-+
g i3
2 S
11) : = 'i = 12) j%—-+-{;—
13) 3 —-—é;~ = 14) +1 =
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Multiplication and division of fractions:

o 5 B = = =1 O
ri
4) =9 = 198 23
23 198
1. 5= Foe B 10 ., 11 =
E]E o ?]4 X3 8) T X g
e [ - o
6§ 11 'k i o
lg. - 5 = 3 - 5 - 8 - o
11 6 8 12 12
13 13 15
_ = — = _ = 9:
7
10 8 7
— = = 18 + — =
21 9 12
Triangles
Triangle: is a geometrical shape having: / Vartex
- 3 sides angle
- 3 vertices side side
- 3angles
angle angle
vertex— £ ‘/ +— vertex
side

The sum of angles in a triangle is 180",

Remarkable lines in a triangle.

1) Heights (perpendiculars or altitudes) of a triangle: The height is a line from the vertex
perpendicular to the opposite side. (To draw a height, use a set square).
In a triangle, the 3 heights are concurrent (they intersect) at a point called the orthocenter.
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2) Medians of a triangle: The median is a line from the vertex to the midpoint of the
opposite side. (To draw the median, use a long ruler).
To find the midpoint of a segment, divide its measure by 2.

In a triangle, the 3 medians are concurrent at a point called the centroid (center of gravity).

3) Bisectors in a triangle: The bisector is a line that divides an angle into 2 equal angles.
(To draw the bisector, use a protractor).

We measure the angle then divide this measure by 2.

In a triangle, the 3 bisectors are concurrent at a point called the incenter.

A

4) Perpendicular bisectors in a triangle: It is a line perpendicular to the side at its
midpoint. (To draw a perpendicular bisector, use long ruler and set square).
In a triangle, the 3 perperBlicular bisectors are concurrent at a point which is the center of
the circle circumscribed about the triangle (the circle passes in the 3 vertices).
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Particular Triangles:

1) Isosceles Triangle: It has 2 equal sides and 2 equal vertices.
All isosceles triangles has a special vertex (from where the equal sides are issued) and a
special side called the base (opposite to the special vertex). The equal angles are on the base.

Special vertex

CAB is an isosceles triangle of vertex C

C
Cis the special vertex and AB is the base
A CA=CBand CBA=CAB
base

B
2) Equilateral Triangle: It has 3 equal sides and 3 equal angles (the measure of each angle

is 607.
ABC is an equilateral triangle
C CA=CB=AB
CBA =CAB =ACB =60".
A
B

3) Right Triangle: It has a right angle = 90",
In a right triangle, the side opposite to the right angle is called the hypotenuse.

hypotenuse

Triangle ABC is right at B. Then 90

B =90". B A

[AC] is opposite to B then [AC] is the hypotenuse.
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Construction of a triangle: there are 3 cases: Construct a triangle knowing:

1) Measure of 3 sides: (We use a long ruler and a compass). Steps:
-Draw any of the 3 sides (mainly the longest) and name it using the long ruler.

-Open the compass on the long ruler as the measure of 2" side then draw an arc.
-Open the compass on the ruler as the measure of 3™ side then draw an arc.

The intersection of the 2 arcs is the third vertex.

2) Measure of 2 sides and one angle: we use long ruler and a protractor. Steps:
-Draw one of the 2 sides using a long ruler.

- Draw the angle on the given vertex using a protractor.

-Join the angle with vertex as the measure of the 2" side.

3) Measure of one side and 2 angles: We use a long ruler and a protractor. Steps:
-Draw the given side using the long ruler.

- Assign the first angle on the given vertex.
-Assign the second angle on the given vertex.

The intersection of the 2 lines of both angles gives the 3" vertex.

Algebraic Expressions

Numerical Expression is a mathematical sentence containing numbers and operations (+, -, X, +).

ex.:4+6x3-10

Algebraic Expression is a collection of letters called variables (unknowns) and numbers organized together

using operations. ex.:5x+2y x3-6 ; 4x2—2§+ 7

term term
Each term in the algebraic expression is called a monomial.
ex.: in the monomial: 4 x> . Coefficient is “4” and variable is “x”

a . n aon

ex.: in the monomial: -5 x3y z2 . Coefficientis “-5”  and variable is “x”, “y” and

au_n
Z .
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When 2 or more variables are multiplied together, they are written in a literal writing.
ex.:ax biswritten:ab ; a+aiswritten:2a ; -1xaiswritten:-a ; 7 xx?%xyiswritten:7x2y
Exercise:
1) Write the following literally:

1
3xa ;-6xa’xb ;Exx3><y2 ;-5xa*xb?3

7xaxc?+4xb3xc JYXYXYXY ;0xaxb

Like Terms (Like Monomials) these terms have the same variables, same powers but different coefficients.
ex.:2xyand -8 xy are like terms.
a’bc®and 10 a2b ¢ are like terms.
9x “and 5 x 2 are not like terms.
-7xyz3,4x%yz3and -2 xy?z3are not like terms.
Exercise:

2) Collect the like terms:

5x2y*z ; -3x%y ; -x3z ; 6x%y ; 9y3

; 4x3z ; -5xy?z ; -8x2%y*z ; 11y3; -3x3z ;5xz3

1
—vy3;-06x3z
4V

Numerical Value of an algebraic expression: is the result obtained when replacing the letters (variables or
unknowns) by given numbers (values) and performing the operations.

ex.:2x+3y2forx=-1landy=2 replacexby-landy by?2
2x(-1)+3x(2)2=-2+3x4=-2+12=10
Exercise:

3) Find the numerical values of the following algebraic expressions:

a) 3x+5yforx=4andy=1

b) -2xyforx=-landy=-2

c) -2x’+3yforx=-2andy=-3

d) a’b-3b?fora=-landb=2
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e) 4ab’+a?-b3*fora=-2andb=3

f) —2xy?z3tforx=5,y=2,z=-3

g) 3xy’-2x?+7y-y3forx=5,y=-1

Multiplication of Monomials: the obtained product is the multiplication of the coefficients and we add the

exponents of same variables.
ex.:3x2x7x%=21x% (3 x7=21;we add the exponents 2 and 4 of the variable x)
x2y3zx-3x3yz4=-3x%y4z°
2ab3c?x-5ab*=10a%b’c?
Exercise:

4) Multiply the monomials:

x3x3x°= ; ‘4a’b?x5a3b?= ;-x3yz2Zx2x2y3=
6a3b?cx(-3a2b?= ; 2abcdx4ab=
Ox4x(-x3y?z%) = :3a3b2c3x5b4cs=
3x2y2z%tx3xtySti= ; 7abc®x5b%=

4a’b?x(-2a%)x5a2b3c?=

Perform calculation on algebraic expression:

Reducing like terms is to replace all the like terms by a unique term when adding or subtracting their
coefficients.

ex.:2x3-5x2y+4x3=6x3-5x2y

S5ab?-3a3+ab?-5a33-4ab?=2ab?-8a3
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Exercise:

5) Reduce the like terms to calculate the algebraic expressions:
a) 4xy?+2x%y?2-6x%2y+5y3-4x%2y2+7xy2-3x3-3x2y

b) 3x3y2z +5xy2-6x2y2+2x3y2z-3x%2y’-x%2y-5xy?+5x3y?z

c) 5ab3c+2a?b3c-abc?2+7ab?c?-4a’b3c—-4abc?-7ab3c+2ab?c?

Expanding — Factorization

Expanding an algebraic expression is to get rid of the parenthesis by multiplying.

Rules to expand an algebraic expression:

1) a, b and m being integers, then: m (a3 +b) =ma+mb

2) -h)=ma-mb ; 3) @)=ma+mb+na+nb

Exercise:

1) Expand the following:

B(X+6) = oo A (2XH 1) = e, 3 2(7HY) T

S (BX+ 1) = e 5 7 (Y +3) = e 5 (IX+5) T,

A (-X42) = e 5 22 (3X=1) = e 3 T (-2X=3) = e

e (VR A E T 5 -3 (BX%2=2) = e, 5 5 (14 2Y2) = e,

6(-2X3=3)= e 5 A (Y =3) = e 5 (X2 =5) T e

BX(2X = 1) = oo JAY(B3+2Y)= e 5 OX(2X=1) =
2V 2 (BY 4+ 1) = e, AX(-2X=3) = e 5o X2 (54 2X) = e
2X2Y (BXH5XY) T oot ;-3abc(2a?b=3ab?c3) = s
XY 2 Z (XY =2 3 Z3) o e s e s

Expand and reduce if possible:
(XA B) (X F ) = ittt b bt sa e et sheshe saseaeseb e e b e b b e b sheebe st e s bebbeR e be e shesbe sasenesereerbenbenans
(2X = 8) (X 4 3) = ettt st et et et e b b s e e b e e bbb sbe saeeaeeeb e b beabe s b eane sheeb ebesbe st sasenssebeesbennns

(BB F 1) (34 4) = oottt e e bbb sheshe saeeae et e b e s be b eae e sheebesbeasbebberaeeae shestesarene e
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(4 4 ) (- 38 = 2) = woroee oo eeeeee e e see oo e ees e ee e et e e et e e e
(2X2 = 1) (3X # 1) = erveoe e eeeeeesee s eeeeeeeeeeesseeses e sesses oo e e oo e oot e et et e e eeees e
(BX3 = 3) (2X2 + 1) = wovoveooe oo eeeeeos oo e sess oo oo et oo e e e
(382D + 8) (-28 7 D) = oottt et ettt e et et et be b e ba i et ta et et saeaet et bas ee et et esa st st beserasae et eaes
(X =2) (X # 2) = ooooeooeoosoeesssseeeee e e s esssssss oo e e st e oo e e e
(BX 4 5) (BX = 5) = toteetietieeiettetet ettt ettt e et ae st ete sae et stestesa ste e see e e en e e et e e sea e seneatesene et ebe e eetens et eneeeereaneaneens

(X = L) (X 7 2) (X F 3) = ettt e et et ete et et et et steete et e s s esses s e aes sheebesasensaebaes e aea she st eaeene et et benbennsenee steesensaens

2) Calculate the numerical value in each case:
BX (X =2) FOP X = 1 ottt et et st e e e seb e b shesbe saveseseb e et beabea b esse sbeebssebe s benbes sabenssebeesbenbe b ente sbeeresnbenbenans



Factorizing an algebraic expression is to take a common factor between all the monomials using

parenthesis.
This common factor might be: - asign - a coefficient - a variable / variables
- amonomial - abinomial

4) Factorize:

-a-2b= i -Ax—7 = ;-5x%2-9y= ;-2—-3a=
2a—4= :4x2+6a= ;6Xx—9= ;10+6al=
4x—-10y= ; -5x3-15= ;-12y—20x2=

3xy+7x= ;5x2-3x= ;8ab+5a= ;-2a-5a’=
4Xyz+6x= ; 7x%2y—-9x?%= ; -5xy2-9x?%y=
6a3b?-8a?b?= ; -6x3y3z-9x3y =

-12a?b?c-8abc= ; -21xy3z-35y2z=

10ab3c?2+25ac?= ; 18a%b%c-30ab=

2(x+1)—-x(x+1)= ; Sy(3+y)+3(3+y)=
(2x+3)=-5x(2x+3) = ;7a(a—6)+4a(a—6)=

3x (2x2+1)—-7y(2x?%+1) = ;3(x=7)+2y(x=7)=

5y (-x—4)—(x—4)= ; 7x%(3x=5)+(3x=5) =
(7x-5)—3a?(7x-5) = ;6(3a+4)-8b(3a+4)=
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Equations

Equation of the first degree in x has the variable “x” as an unknown.

Each first degree equation has one and only one solution (one root). We will get only one value of the given
variable.

To solve a first degree equation is to get the value of the variable or unknown which satisfies it.

Example:
First side second side
3x +1=4is a first degree equation in the variable “x”.
Let’s solve it: Steps:

Get all the variables to side (1) and all the fixed numbers to side (2).

Reduce the equation to the form ax = b.

The solution (root) of this equationis X = g .
3
3x+1=4 Solve: 3x=4-1 3x=3 x=§ x=1

So, x = 1 is a solution (root) that satisfies the equation 3x + 1 =4

Exercises:

1) Verify whether the given number is a root (solution) of the equation:

Replace the given value of the variable in the equation, then after calculation if the 2 sides of the
equation are equal then the given value of the variable is a solution (root).

If the 2 sides of the equation are not equal, then the given value of the variable is not a solution (root).

x+5=8 DG T
7-x=5 X T ettt ettt e eee e e ee e e eeees e eareeaeeeeReea Rt EeREe SREeaEReeEeeR e eReeeaRe enEeeeeaReeneeeereen nreensneenneeenneens
4x=8 DG R
5x=10 X T ettt tee et eet e e e e e e en e eeees et eae e s e SR e eR e SeREea Rt eaEAea eReenReeeeeaReen Rt eeREe tReeasReeenreenneenreeenne ennrenas
3x=9 DG PN
Xx-4=6 D QTP PP
2x+5=7 DGOSR
D RPN




Sy I T O Sl YD e/

X T 0 it e e s
DG PPN
x+3 _x+1 X T 0 it e e
5 4
DG
DG

2) Solve the equations:

Simple equations ax=b 1 solution (1 root)

2 X =0 it e 5 D X =20 i
A X =12 5 m T Y = - 35
R Tt < 5 0@ =10t e e
DD == 6 e 5t B Y = m 20 s
O X =0 o e e 5 L1 Z =0 i e
B0Y =18 o e e 5 2128 =-30 e
DX ) ettt et ettt R
9 "5 5
4y 1 16a _10

7 7 e A g e
D /B PP
D < T/ USSP
QG TN
e D T G T PP
T R I e TSR TRRN
b S oY QD G e O RR
Xii+2y=1 ...................................................................................................................................................
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3) Write the following as an equation then solve it:
The product of a number and 5 is 10.
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