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Chapter 1

set :- a setis a collection of objects

Ac ganall )mw\wi.c}mucajbc‘tc}mj\

Object = element = members

* braces =l {0} ol Jaly pualiall (S
. A,B,C,D : capital <is,a iS5 de ganall elond
* a,b,c,d : small cos s S paliall
Example :- A= JA={a,b,c

Name of set

* The orderis not important < . age e Gle sandl 8 Cas 5l

={2,1,3} = {3,1,2}1,2,3}
* Don't repeat any element
{11,2,3} - False » =
{1,2,3} - True » z==

Don't belongs to &— &, .« v, Belongs to € - € ) <

A={1, 2,3,4)
bEA  Ap<id il
5 A V5 panl




set builder notation « 4xua Jdo Gle saaall S

The set natural number N={1,2,3,....}

4.\:.\.\&\ J\Js:y\ A.C}AM

Example 1:- the first four counting number

il m) e

s={1,2,3,4)

Example 2:- {x|x is natural number betwen 2 and 7}

7 52 On ysane gank dac X o duss X

ol (52 dagaall dos sall lacY) s & dxlall dlacYl -7

B={3,4,5,6}. 4 sanall J WiV 7 52 87 52 G Jsb ledie -2
{x|x is natural number 4 < x < 15}
B={4,5,6,7,8,9,10,11,12,13,14}

JAh paie ey e dgliedl Gad < 8 glud)l 4Aadle (5 5 Ladie SlS

Y ab o i ) shae s > < Al Sy G 5 de senll
e geaall Jal Giliay

Example 3:- {x|x a natural number less than 5}
5 e Jil oamda ae X
{1,2 ,3,4} )MQ}JQ L g0 e ‘;’_\.\M\ Q) *

O gl Hapea e 13
{x|x natural number less than or equal5 }<—S;

A={1,2,3,4,5} « 4w 5 5 0 il oanh 2 X




{x|x

Special sets :- 4ala Cle gana
1- The empty set : the null set = 4wl ic sadl
(@} Jiai of Uadll (e 585, @, { } Jiais

2- The universal set U = contains all elements included
in discussion .

Example 4 :-
is natural number greater than 7 and less than 14}

14 5o J 97 oo 581 anb axe X
A={8,9,10,11,12,13}

Finite and infinitesets — agiiall 5 dgiia Huall Gle sandll

1- A finite set ;=is one that has a limited number of

element.
. paliall e dane e oo it Al s dgiial) de genl)
s={1,2,3,4 , B={1,2,..,10}

Or {x|x is natural number betwen 2 and 7} A ={3,4,5,6}

2- infinite set :- is one that has no limited number of
elements.

dgite ye alic Lol ff 3arma yualic e s gind ¥ il de gandll &




Between any two fraction natural number there are
infinitely many fractions.

Cpein Aled VS 2 gy paanda e (gl

Example 1:- Using set notation and identify each set as
finite or infinite .

.~'.....

A={7,89,...,14)

1- by set notation
{x|x the natural number between 6 and 15}

is finite set  deinic sana 2%

1 1

2_B={11 ’ )
16 ° 64

,...} is infinite set .

SR

3- C={x|xis a fraction between 1 and 2} is infinite set .
Aagiie e OSI e (4 b)) sanall ) sl Laila

4- D={x|x is a natural number between 9 and 11} is finite set
A={10'}

ekl e iie e 0 N = {1,2, 3, ... } Natural counting number

odd 0@ e 5, O=4{1,3,5,...}  Odd number

ioylloley) 3, E={2,4,6,...}  Evennumber

Lgiie e Anlall dile senal)




F={x|x is fraction number between 0 and 1}

CAgiie e Ao gana il — 1y Jtall g (Al sl X G X

3 —subset C and not subset €

40 all Anya il de gandll

ol s Cle sanall daide & 40 ja il 540l Cle gaaal) **
el Jia paliall

Example :-
1- A={2,5,9} , B={2,3,5,6,9}
SV e gend) )5 ppallde seadl 50 A C B
SV e seadll L3335a 50 L pualic jiea JBY) de sendl ()
2-5={1.2,3.} , SCN
Al el e sane (e dida S A sanal
3— @ C A foranysetA

Equalsets 4jstuidl cile geandl -
A=B iff ACB and BCA
={3,2,11,2,3}
But {1,2,3} # {0,1,2,3}




Example :

A={1,2,3,4}

B= {X/X is natural number less than or equal 5 }
Is A,B equal ?

B={1,2,3,4,5}.... So not equal

Set operation ¢ dle sandll e cillaal)
v={1,3,5,7,9,11,13} , A={1,3,5,7,9,11}
B={1,3,7,9},D={1,9},C={3,9,11}
Determine each statement True or False :
a- bDCB — True
b- BCD — False
c- CEA - False
d- U=A — False
1€A true

Operations on sets
The complement of a set A ALl

A - Aus ., ={x|XE U and x &A }

IS




let U={1,3,5,7,9,11,13) , A={1,3,5,7,9,11}
B={1,3,7,9} , C={3,9,11} , D={1,9}

Findeachset: a- A , b-B , @ , d-U

Al so, A= o AL Ao penall (o Lelei A 3 535a g0 uad) ualiall iny 12a

a-A={13} , b-B={511,13}

CP=U, U=z @ 3LL i sendl oo BJA e sendl Ao Luils

D

lelall =A ALl + A 4 ganall

The complement :

A={x|xEU , x A}

*Operationonset = 4c sendl e cilileall

1- -

let U={1,3,5,7,9,11} , A={1,3,5,7,9,11}
B={1,3,7,9} , D={1,9}.

a- ANB - Ofie sanall (G AS Jilall jualiall & adaliilly aady

AnB={1,3,7,9}.

b- AnNC={3,9,11}.

c- CNnB={3,9}.




d-DNB={1,9}

The intersection :

Q>

ANB{x|x € A and x € B}

Example 3:-

Find the intersection of tow set .« wiie seadll o wdalaill aa
a- {9,15,25,36}n{15,20,25,30,35}={15, 25}
b- {1,3,5}n{2,4,6} =@ (Disjoint set) « by

* daga Al
1-if ACB - ANB=A
2-ANDG=0
3-AnNU=A
4- ANA=A
2- : (or) AUB{x €A or x € B}




Example :-

v={1,3,5,7,9,11,13} , A={1,3,5,7,9,11}
B={1,3,7,9} , C={3,9,11} , D={1,9}

a- AUB={1,3,5,7,9,11} el ) SiosmB+ A salic gen

b- AUB= {1,3,5,7,9,11}

- Taa dage cillaa D
1-if ACB »> AUB=B
2-AUQD - A
3-AUA=A

4- AU =Q — LA de el




- oo e e culilana) Al

1- The set of letters in the word master is . (True - False).

2- {0} represent a null set . ( True — False ).

{0} = Jisi Al de sandl)
A Yae b Gl @ ol @ o Jiad A0 de ganl -2 Jall ¥

3- 10 &of the set of multiples of 5. (True —False ) .

5 cpall Jos ) a0 Y 10 A8

.5 @ pall Jean ) i 10 22l -; Ja1V*

4- The set of prime number is ... ( Finite set — infinite set ).

@}:\Y\J\LS}\:&GW dogiia pe e sana

5- The set of negative integers is an ... ( Finite — infinite — null ) .

Al A all MacY) de gana dagiia e

6-A={3,5,9,11} , B={4,6,8,10} , C={3,4,5,7}
10 €A ( True — False ) .
BEC (True —False) .
1. Using set notation, the elements belonging to the set: {x| x is a natural number less
than 2} is  §2 e JAY) dpmgadall Mac V) de sane e senall ) adi 3l jualiall
AP

B) {_}
C) {0}

10
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D) {1}

2.LetU={-2,-1,1,2,3,4} ,A={-1,2,4}and B = {-2,-1, 3}, then UNB
A _

B) {-2, 3}

C) {3}

D) {-2,-1, 3}

section 1-1 J «USl Al (axs Jola

Exd
[s the set fimte or mfimte? Is 10 element of the set?

o The set {z|zis an even natural number} 15 mfinite:
The even natural mimbers are 2,4, 6.8, 10,. .., 102, . . . mfinitely many mmbers.

o The number 1015 an element of the {z|ris an even natural mmber}: 10 = 2- 5, therefore 10
15 even. (The even natural mumbers are 2-1,2.2 2.3 2.4, 2.5 ...

Ex§
List the element of the set?
The elements of the set xx 15 a natural number not greater thand are 1,2, 3. 4
The statement not greater than 15 equivalent to less than or equal.

Exl3
Which statement is true? {2} is a set, which contains one elements and the set {2, 4, 6, 8} is a set
of elements so

o {2} ¢ {2.4,6.8} is nottrue and {2} & {2,4,6, 8} is not true

o The true statement is {2} ¢ {2.4,6.8}.

Ex.20
Is the statement tme? {z|ris a natural mmber greater thanl0} = {11,12, 13, ...}
YES, the statement above 15 true. The natural mumbers greater than 10 are 11,12,...

Ex.30
Is the statement true? {8, 11,15} 1 {8, 11, 19,20} = {&,11}
YES, the statement above 15 true. The elements 8, 11 are in both sets. Therefore the intersection of
the sets {8, 11,15} and {& 11,19, 20} is the set {8, 11}.

Exdl
Is the statement true? {6, 12, 14, 16} U {6, 14,19} = {6, 14}
NO, the statement above 15 false.
The umion of two sets consists of the element, which are either i the first one or in the second one.
The mumber 19 is not ele- ment of the resulting set. The statement will be true if {6, 12, 14, 16} U
{6,14,10} = {6,12,14,16,19}.

11
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Real number and their properties — lealsasiagall slacy)
*Sets of numbers and the number line = Jac¥l L 5 alac V) de sana

1- Natural number=(N)={1,2,3,...}

Japhal) dacy) Al e e doa gal) dacY) asea

2- Whole number=(W)={0,1,2,3,...}

3 sac Y Siall e doa sall 232 Y asa

3- Integers=(1)={...,—3,—-2,—-1,0,1,2,3,...}

dasaall dlacy) Hiwal) ae Al g Ao gall dac Y] anea

4- Rational number = (Q) = {Z p _and g integers and q #* 0}

ey by JS& o S (S0 o) (ol ol plia g Jany JS5 o &5 (5685 1 o 2 Al Slac Y

NCcwCclcaQ

*Rational number contain = e (o iad Ll slae )

2:%:% o V4=2 , \J/9=3
° , 0.75=">
4

1 1000 ’ 2’

Lot S5 Al lae V) a1 Ay sall alac )

I
wIlN
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0.6=0.6666 , 0.27=0.272727
5- Irrational number (Z) - L ) dlae Y
:&ﬁdﬁé&@ﬁﬂdﬂq‘ﬂ&\l\&cy\gﬁ s Ayl alac Y
, V3,5 ,+10, 3.14 , mV/2

=1.4 V2 Jie ) S e 5 oetie e 058

Example 1 :-

—12 ~3 1
Let A_{_8;_6)TJ6)T) O,E,l,ﬁ,\/g}
a- Natural number={6,1} — Lauall ;s in sl ey
b- Whole number ={0,1,6} — _iall s dasall 32y

c- Integers = {—8,—6,—3,_712,0,1,6} Sl ALl e gl alac )

d- Rational number{—8,—6, _le, _73, 0, 2, %,1,6}

D Jie g (3585 5 S IS5 e LiliS (S Al g Al slacY)
3 . 1_
= 0.3755 e, o= 0.5
0.6 = 0.666.. :Jiedmdi S sl s e oS ol
e- Irrational number = {\/E ) \/g}

dagiia e g S S5 e LiliS Say Y Al q\m?\@; daad el dlacY)
LA ed Gl

f- All element of A are real numbers.

13
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Real number s A de gendll & jualiall goen

. ..w.. “ PG‘)S”
Rational | Irrational number
number B
J | l l
Natural Whole Integer
Ak A< daasaa

e - -

* Exponents :- is known as exponential notation .

oY Ay Ll
a"=aXa Xa..a"
2°=2X2X2X2X2
a"— a isknown base - a Ll e
n is known Exponents — n o (oo

A3=4x4x4=64 , (-6)°=-6X%X-6X-6=-216

63=-(6X6X%X6)=-216

/

14
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(-3)2=9 ¢ -32=-(3x3)=-9
LSS Y

L s o Gl i IS 13 3

-. U&MY\ UA‘P

621

1-a°=1 - (7)°=1 - (1000)°=

1 i Al oS5 i (il 358 5830 220
2_ an X a — an+m N 410 X 45 410+5 415
oY pand (8 L) sl 1)
3- ( a" )m = gh*m ( 102 )3 102x3 106

4- 3" X b"=(ab)"—>5*x2*=(5x%x2)*=10

1
_n —_
5- a =
6 am A (a n
bn ‘b
_ﬁ: an—m
am

Order of operation  —  Aulual)l clilead) casi
- oI AYL tae Cpadl () sl g Ja) s -2 Y
. exponent « sl - L

. roots « _saall —; Gl

15
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. multiplication and division « 4edll 5 pall -1 Ll

. addition and subtraction « gkl 5 aeall -; Lusls

Example 2 :-

a- 6+3+2%.5
2+8.5=2+40=42

b- (8+6)+7.3-6

14 +7.3-6=2.3-6=6-6=0

Exercises :- 13 —a ()i
25- -2.5+12 =13
10+4=-6

27 - -4(9-8)+(-7)(2)® = -4 (1) +(7) (8) =-4-56 =-60

—8+(—4)(—=6)+12 —-8+24+12 —-8+2 -6

33-

Evaluate each expression for x=-2 , y=5, z=-3

4—3 4+3 7 7

X
2 . . , o

C'z__y sl (8 slandl) aill e Ju pmisz 5y 5 x IS @b Yl
9 5

SIS

(e0]

16
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-2 5

> -5 _ -1-1 _ -2 _ 2
3(-3_8(B) ~ 9.4 T 1 g 9
9 5 9 5

:Properties of Real numbers

881 daeY) Lalsd

1- The Commutative Property of Addition
el A Adly) duald

Look at this expression:
4+5=9 isthesameas 5+4=9

The Commutative Property of Multiplication

4x5=20 isthe same as 5 x4 =20 qyall A 4y 4uald
2- The Associative Property of Addition

gl A Lmanil) Luald

Look at this expression:
3x + (4x + 6) isthesameas (3x +4x) + 6
This is an example of associative property.

The Associative Property of Multiplication
Qual) B dpant dpald

As with addition, the associative property works for
multiplication too.
3(2x) isthesameas (3 x2)x

17
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Closure properties :The sum or product of two real
number is a real number

A+b or ab
** Additive identity

* The identity property for addition is a number that
when of added to any number does not change the
value of that number.

c 22l b Lidany JAT 220 (6] o adumi Ladie g (oraall plaill dpala
So the additive identity for real numberis 0 — zero
5+40=5, 6+0=6 . jiall s da@ll dlac W xaall ylaill 13)
** Multiplicative identity :- oyl st

When we multiply 1 by any number we get the same
number . 4%x1=4 , 5%Xx1=5

So the multiplicative identity is 1 .
* The inverse properties :- (s sSadl dpals
1- For addition the additive inverseis a+(-a)=0
o el yadl paiall g jiia Al Jrny 3 81 ax 58 reall s Sadll alagy
15-15=0  -15 oxeall 4u sSaa 58 L 15 A8 )1 ; Sl
2- For multiplication the multiplicative inverse :

e : 1
The multiplicative inverse is a X o= 1

18
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. rall pladl jaiall 1 ke 8 0 8Ly j 1)) o geall e sSaal) Sl

Example : find the multiplication and additive inverse for

-2
number=?

‘?zm,ﬂgug\j@)@\ O sSaall Al J)gad)

. -2 o .
1 Uphany s — o4 puial B 51 g8 (2 poall (o Sl -1
‘2_5=‘§_U.A\szad\\s\1=(‘?zx_iz)
ieall Uidaay aaall il 131 2830 58 xaad) usSaal) -2
54@ | o sSaall 13 jim = ‘?2+§

Simplifying expressions :- <l sl L

R 1

a-3(x+y)=3x+3y b- —(m-m)=-m+m

—-n-9—m
2 15
d- 7p + 21 39l apend & jidie Jale 3305 jladl Loy
7p + 21
¥ N ¥\
7 1 7 3
7(p+3) 7 s Cpaadl o il Jalad)

19
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Exercises :- Ol

t—6

1

=1-> 1=1

L]~

71- -4 (z-y)=-4z+4y

69- 8p—14p
& i Jale 22l
8p - 14p
AN N
2 4 p 2 P
gﬂ)ﬁ.&.«d.o\.n:Zp

2p(4-7)=2p(-3)=-6p
** absolute value = Akl dadl

Is the distance of any number from 0 on number line in
any direction .

eyl bad e ol L.:;i 2 Jaall (e e L;y Adliall o

3] 5|

4“—  —>

T 1T T 1T T T ]
3 21 0 1 2 3

»
»

Number line

20
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=3 , |=5]=5]-3]

X=-6, y=10
a- |2x — 3y| =12(—=6) — 3(10)| = |-12 — 30| = |—42| = 42
s ge Aagd Uidaws ddlal) dagll Jala dadld) el Lala

2|x| - 3|3y _ 2|6|-[3(10)] 2(6)-30 -18 -3
lcy| " ]-6x 10| 60 60 10

** Distance between points an.numberline .
AaeNhha e cpiilads o dalol) **
d(P,Q)=|b—al=|a—b|
Find the distance between -5 and 8
if a=-5 , b=8
d(-5,8)=|-5—-8|=|-13| =13

if a=8 , b=-5
d(8,-5)=|8—(-5) = [8+15] = |13] = 13

21
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+ 4 5al) oda e clilaial Alin)

(Real numbers and their properties 1.2): Lessonl1.2

Question 1
25
81 isa/an
A. Natural number B. integer
C. irrational number D. rational number

0.5 =0.55555 (5.3 J_Sie 43¥ i 22e

Question 2
—3isa
A. natural number B. integer
C. irrational number D. rational number
Question 3
V3 isa/ an
A. rational number B. integer
C. real number D. none of the above
Question 4
2
Evaluate: 4[3 + 7(9 )]
A. 2280 B. 15,888 C. 69,696 D. 17,424
Question 5
240
Evaluate:
A. 229 B. 27 C. 235 D. 48
Question 6

Evaluate: [(2 +1 x 5) — 3]3

A. 1728 B. 64 C. -20 D. 84
Question 7

4
Evaluate: 6

22
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A. 1296 B. 24 C. 216 D. 7776
Question 9

Evaluate: (—5)4

A. -625 B. 625 C. =20 D. 20
G sl Ul Q8,00 U (a5 ) 358 & 58 e
Question 10
2

Evaluate: (7X2)

A. 28 B. 81 C. 196 D. 98
Question 11
Select the equation that illustrates the inverse property.
10+ (-10) =0 5 10 + 0 = 10
c 10x5=5x10 D.10><(5+3)=10><5+10><3

1 50 z8lll Ludaad A1 oo (ulSadW) dpald (i Al Y aleal) (e A
Question 12

Select the equation that illustrates the commutative property.
A.11x(5x8)=(11x5)x8 B. 11x5=5x11
C.11x(5+8)=11x5+11x8 D.11+0=11
adlay) Apald i g Al Y alaall (e 58

a+b =b+a or ab=ba

Question 13
Select the equation that illustrates the identity property.
A.3x7=7x3 B.3+(7+4)=(3+7)+4
C3+(-3)=0 D.3+0=3

Aad) juaiall Lpald s 5 3l Yl e i)
8l i Ul aans 51 i 131 (500 8 1) 58
A+0=A or aX 1l =a

Question 14

Select the correct property that describes the given equation.
15+0=15 4dlill3 Lall dssiall dnaldll s
A. Associative property of multiplication

23
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B. Identity property of addition uladl jaill Luala
C. Inverse property of addition
D. Commutative property of addition
E. Distributive property of multiplication
F. Associative property of addition
Question 15
Select the correct property that describes the given equation.
9+7+6=9+6+7
A. Associative property of multiplication
B. Identity property of addition
C. Inverse property of addition
Commutative proper ddlal duala

24
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Polynomials :- 3 g3l ol i

Product rule » a™.a"=a™"

Powerrule 1 - (a™)"=a™m"
2> (ab)"=aMb™ - (3X)?=32.X2=9%X?
2 (9 5

Example :-

1- (—4X°) (4X?) =-16X>*? = -16X’

9- (5X2Y) (-3X3Y*) =-15X>3 Y4 =-15X° ¥°

* Zero exponent = il sl

a®=1 ,4%=1 1= Jhaod Bshpshe i sl el gl

Do O 5 ol G B8
4%= 1.4°=-1.1=-1
(-4)°=1
polynomials — syl e s

Algebraic expression — il jlal

15y
2y —3

-2X*+3X ,

25
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So :- any collection of numbers or variables joined by the
operation of addition , subtraction multiplication
or division .

S zob sl res lleny Lein Lo dasi jo <l puiall 5 2ae ) (g de gana (o 3k
) - o }i g._t)"d

To find the coefficient and degree for polynomial

Ay et N Jalaal P S I JER
A e M‘\AJJLA{;T .J;\_i-]_
29X + 8X — The coefficient =8

The degree =15

Type of polynomial : Binomial

3l s i s

e ) ok Legin Jealy &l jlall 3 gaall 5,0 ¢ g aaail *
aalgas 8 @l e sae e (s siad 3 gan 5 0K (of -1 dage ddaadle *
) pan

Example :-
-10r®s® > Degree=6+8=14
Coefficient =-10

Type = monomial

s dgaall ) WIS e cidaaMa

26
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monomial © esd 2l gaa e g giad Al agaall 5,88 -]
-10rés® - Jie

So Type of polynomial = monomial

(%55 ) Binomial [ s (s e (g 5iad Sl dgaall 3 )08 -2
29 X1 + 8 xb ; Jie
1- Type of polynomial = Binomial

2- Coefficient=8 , degree =15

(536) Trinomial © esd 2338 4330 e (5583 Al 2aall 3 508 -3
9P’ - 4P + 8P? ;i
Coefficient=9 , degree=7
A B el Y ria aliall & ) Al Gl Ablaall B IS0 -4
9X2—4X+§‘/ Aadl i ete ¢ (e
Not polynomial

10 X% + 3X3 — il

Al alaY el e e e ST g 3 5aall 5,3 il 1Y) -5
Satb? - 3afbf - adlbl- el
= 10 B o

27
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Degree=4a%b’ > 114,30 e 2 13 &8, S
Type = None of there —» &b e
8 Ji yiall gl Ax g a9a ISy GOl 22l -6
aa 0 Al (Slg 2508 5 )iS Hliay jiiall -7
Adding and subtracting polynomials :- 25l il i 7 )l s pea
a- (2y*=3y* +vy )+ (4y* + 7y + 6y)
2V4—3y2 4y Cmecaaiiaal il o US e

4y*+ 7 y*+ 6y 6y +4yE + 7y

6y*+4y> + 7y
Exercises :-

39- (5X2—-4X+7)+(-4X*+3X-5)

5X2 —4X + 7

2 _
4% + 3X - 5 T
X2 - X +2

41- 2(12y2 =8y + 6) — 4(3y2 — 4y + 2)

I R D S

Gl S 4,2 @i V-1

(24y?> — 16y + 12) + (-12y? + 16y + 8)

24y> — 16y + 12
12y2 + 4

28
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-12y? + 16y + 8

12y2 + 0 + 4

* Multiplication of polynomials 3 g3l &l S G e

1- —=3X(4X2-X+10) = -12X*+ 3X* - 30X

T
R

2- (3X—-4)(2X2=3X +5)

(6X3Mi(_-8jx2 + 12X - 20)

DA ol dgldiall 3 gaall aend puall aay

6X3 — 17X2 + 27X = 20

* (3P2—4P+1)(P*+2P-8)
3P2(P3+2P-8)=3P>+6P3-24P?
-4P (P3*+2P—-8)=-4P*-8P%*+32P
1(P*+2P-8)=P*+2P-8
Aa Al (i (e Agliiiall 3 gaadl pand o (e g Adalaally 2a JS Ly yuia Lia
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3PP-4P*+6P*+P*+(-24-8)P>+(2P+32P)-8

3P5—4P*+7P3-32P2+34P-8

* r2(3r+2) (3r-2)
(3r*+2r2)(3r-2)
or* — 6¢2 + 68 — 4r?
or* —4r?
r el Lol Yl
X2=Y2=(X+Y)(X=Y) moeomad -1
Example :-
a- (3P+11)(3P—-11) = (3P)2— (11)
=9P-121
b- (5m3®-=3)(5m3+3)=(5m?%?2-(3)?
=25m®-9

square of binomial au il &la-3

(X+Y)2=X>+2XY +Y?
(X=Y)2=X2=2XY + Y2
Example :-

a- (2m+5)2=(2m)2+2(2m.5)+25

30
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=4m?+20m + 25
b- (3X=7Y*)2= (3X)2=2 (3X) (7Y*) + ( 7Y*)?
= 9X* — 42XY* + 49Y®
1- (X+Y)3= (X+Y)?(X+Y)

(X2+2Xy +Y2) (X+Y)=X3+3X%y + 3Xy? +Y?

2- (2a+b)?
=(2a+b)?*(2a+b)=(4a%+4ab+b?)(4a’+4ab +b?)

= 16a* + 32a°b + 24a%b? + 8ab> + b*

* Division A glaal) Lansdll

3X3=2X2= 150 by X2—4

3X-2

X?—4 3%*—2X*-150

3% + 0X? — 12X

-2X? 4+ 12X - 150

2X24+0X+8

12X —158 « remainder
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12X -158

ient ( Aewdll z1) =3X — 2+
The quotient ( ) =3X -2 —

S el oda e cililadial dli

(Polynomials 1.3): Lessonl.3
Question 1
Which expression is not a polynomial?

3 2 1
A.x —2x +3x-2 B.—-3x+ 5x

4

-3

-2
593> 8,58 Lud G LIl Gl (sde Sgizy GV Cx + 2

Question 2

What is the degree of this polynomial?
5 4

2
4x —5x -3x +2
A.2 B. 3 C. 4
Question 3

3
The expression x — V2 isa polynomial.
A.True B. False
Question 4

Simplify (2x3)(8x>).

15 8 8
A. 16x B. 10x C. 16x
Question 5

0.5
Evaluate [(—4) ]

A.5 B.-5 C.1

32
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Question 6

e (33)°
Simplify iy
A. x3y° B. x2y C. x10y11 D. x10y13
Question 7
33
Simplify (-3 )
6 9 9 6
A.3 B.-3 C. 3 D. -3
Question 8
7 9 8 8 9 7
(4x +7x +6—-2x)—(-5—-5x +9x +8x)=.....
9 8 7 9 8 7
A.16x —7x +12x +1 B. 16x —7x +12x +11
9 8 7 9 8 7
C—2x +3x —4x +11 D.-2x +7x +12x +1
Question 9
2
(5p—1) (25p +5p +1)
3 2 3
A.125p +30p -1 B. 125p -1
3 3
B.125p +1 D.25p -1
Question 10
—6x° —20x°
Simplify -2x°
12 6 3
A.13x B.3x + 10x
9 6 3
C. -6x + 10x° D. 3x -10x
A ] ’)
Y —xt o2 3

1. What is the remainder” when is divided by A
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A) -26
B) -17
C)0

D) None

2. The expression 6 —x—2 x4 — xz can be classified as a
A)  monomial
B)  binomual
C)  trmomial

D)  polynomial

3. The degree of (xz + 1 )3 is

A) 2
B) 3
) 6
D) 5
_ 2 4337 20x—2
l. The quotient of 1S
x + 6

A) x243x-2
B) X2 3x 2
2 .

C) x“+3x+2

D) x2 —3x+2

34
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:J’I

The number O is
A)
B)
D

D)

not polynomial

a polynoiial of degree zero

a polynomial has no degree

bimomal

6. The number 8 is

A)

D
D)

7. The degree of (xy)2(3yx2—3xy+l) is

A)
B)
©)
D)

4

5
6
7

not polynomial

a polynomial of degree zero

a polynomial has no degree

binomial

8. Simplify the expression (— 47> 54 ) (45 54 ) =

A)
B)
©)

™

Factoring polynomials :-

RRPECN|[FEVEN &aﬁﬂ\ﬁﬂd\j(ﬁ)ﬂ\ﬁéw\dﬂujg@

* Factoring :-

u.u\}?}f\ E)LS4 b

ol 8Y1 Jaly 3L (s

4X + 12
LN N
X3 4

«—

——

2aall S ( Jalad) ) Jal 5o

35
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w4 (X+3)

FACTORING OUT THE GREATEST COMMON -
FACTOR:

S il Jalal

Example :- factoring 6 X? y3+ 9Xy* +18y°

6X2y3= 2. 3. X.X.|yl.lylly
OXvy* = 3.3 .X.lyl.lyllyl.y
18y = 3/3] .2.

<

Y Y] Y

3y sa dsaall 37 @ i) Jaladl

6X2y + 9Xy* + 18y°

33al) g lo ol Jalal o 3y 3y? 3y’
sl daadl > 3y3[2 X2 + 3Xy + 6y?]

Example :- Factor out the greatest common factor from
each polynomial .

cagaall 5 AS0 LSV & i) Jalall (saa
a- 9y + y°
O9yv>=33.ly|.lyl.y.y.vy
y? = y| -
y? = s dule Oy’ + y* = y*[9y3+1]




b- 6X%t + 8Xt + 12t

6X*= 3.[2].X.X.|t

8Xt = 4.12|. X .|t

12t = 2.|2|. 3 .|t

2t (3X%2 + 4X +6)
* FACTORING BY GROUPING

When polynomial has more than three terms we
use factoring grouping

a- Mp? + 7m + 3p*+ 21
™ 7 ¥ ™S
m p27 m@8 pPB 7
1 T ]

m(p>+7)+8(p’+7)
=(p>+7)(m+§)

b- 2y>+aZ - 27 — ay?

v:(2—-a)+Z(a-2)

37
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-y’ (a—-2)+Z(a-2)

(Z-y*)(a-2)

Exercises :-
10 - 10ab - 6b + 35a - 21
P T R
2 5 ab 32 bl 5 all 3
2b(5a—3)+l(5a—3)
=2b(5a—-3) + 7(5a-3)
=(2b+7) (5a—-3)
12 - 20722 - 8X + 5pZ> —2px
2072 =4 *5*7*Z
ax=f+a*j
5pZ® =5*P*Z*Z
2px=lp |
52°(4 + p) - 2X(4 + p)

=(522-2X) (4 +p)
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FACTORING TRINOMIALS :

Example 2 : Factoring Trinomials

Factor each trinomials.

a)4y® — 11y + 6 b)é6p* —7p—5

c) 4x* + 13x — 18 d) 16y® + 24y* — 16y
Solution: a)4y®— 11y + 6=

(2y —1)(2y — 6) = 4y* — 14y + 6  Incorrect

(2y —2)(2y —3) = 4y* — 10y + 6  Incorrect

(y—2)(4y—3) =4y* —11y+6 Correct

a bl JUall 4l
4y> — 11y + 6

6 <l asll 1%4 9 2%2 o= 5oke ) ) Jalza 4 Y

Al 5 La) o ¥ sl 3%2 51 176 e 3oke
Aalaal) (e Uit €3 AL VLAY i
Al DAl Sl L) ) Al alasinly o) Al VG Laalay) oSy
(y—=2) (4y - 3)
/16¢y3\ + ‘/ZliyiA — A/ITy\A
8 2 vy 8 3 y*8 2 vy
8y (2y*+12y-2)

| |
v

alad) () slal alasinly o AV Leda Sy Ay 53 Al

8 =0->y=0 (2y-1)(y+2)

39
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b) 6p* —7p—5 =

(2p —5)(3p + 1) = 6p* —13p — 5 Incorrect
(B3p—-5)2p+1)=6p>—7p—5 Correct

Check:

(Bp—-5)(2p+1) =6p*>+3p—10p — 5 = 6p* — 7p — 5(True)

c)2x* + 13x — 18
(2x +9)(x —2) = 2x* + 5x — 18 Incorrect

(2x —3)(x + 6) = 2x* +9x — 18 Incorrect
(2x —1)(x + 18) = 2x* + 35x — 18 Incorrect

Additional trials are also unsuccessful. Thus, this trinomial cannot be
factored with integer coefficients and is Prime.

* Factoring perfect square trinomials
(X+y)?2 = X2 + 2Xy. + y?

u_\lﬂ\@‘)«o + u.i\.ﬁ\)(dj‘ﬁ\z + d}%f\@f

Example :-
a= 16p> - 40pgq + 2502

RNV L
4 p p

4 25 4 5 5q9g ¢

(4p - 5q)
b- 36 X2 y? + 84 Xy +49

(6Xy + 7)2

40

——
| S—



Exercises :-
23- 9m?’n?+ 12mn + 4
(3mn + 2)?2
22- 20p? - 100 pg + 125¢?
dpsedde 5 [4p2—-20pqg + 250¢%°]-
5[2p - 59
** Factoring Binomials = owsld s dile
Difference of squares
1- oeseom GO (X2—y?) = (X+Y)EX-Y)
Difference of cubes
2- cSe i B (XP=y?) = (X=y) (X2 + Xy +Y?)
Sum of cubes

3- oS om el (XTHY?) = (X+y) (XP=Xy+Y?)

Example :-

4m> - 9
L™
2 2m m3 3

a_

(2m = 3) (2m + 3)

b-  256k* - 625m
IR NG

( 1
L 4 )



16 16 k> k? 25 25 m?m?

(16 k2 — 25 m?) (16 k? + 25 m?)

c- (a+ 2b)? —4C  Omojeom B

(a + 2b)% - (2C)2

(a+2b—-2C) (a + 2b + 2C)
e

a- X3 o+ 27 CpaSa (3
/i\ /l\
X X x 3 3 3

(X +y) (X =Xy +v)

(X +3)(X2-3X+9)

b- m3 - 64
/l\ ' i
m m m 4 4

n3
“a
4

(m—=4n) (m? — 4mn + n?)
c- 8qg° + 125 p*

(29>)° + (5p°)°

(29 + 5p®) (4p* + 10pg + 25p°)

42

——
| —



EXAMPLE 4: Factoring by Substitution :
Factor each polynomial.
a) 10(2a—1)2-19Q2a—-1)-15 b)Ra—-1)*+8
c) 6z* —13z2 - 5
Solution: letu=(2a — 1)
2)10(2a — 1)2 —19(2a — 1) — 15 = 10u? —19u — 15 =
Gu+3)2u—-5)=[52a—-1)+3][2Q2a—-1)-5] =
(10a —2)(4a—7) = 2(5a — 1)(4a — 7).
b)2a—-1)°%+8=u?+(2)°=(u+2)(u* -2u+4)
=(2a-1+2)(2a-1D*-2@2a-1) +4)
=(2a+1)(4a®>—4a+1—4a+2+4)
=(2a+ 1)(4a* - 8a +7)

c)6z* — 132> -5 letu = z*
= 6u’*-13u—>5
=(2u—5)3u+1)
=(2z*-5)(3z* +1)

uas sillsubstitution & by

u=z"2 &wdmwua}u
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: :\_\3)35\ TS le‘; Gl sl PR

1]- Factor the following polynomial: 6mp3 + gmn — 6nm — mqp3'

a)m(p  —n)6+q).
by m(p’ —n)6-q).
¢) (p° —n)(6m—gm).
d) (p’ +n)(6m+gm).

2]- Factor by grouping : x3 — x% + 2x — 2.

a) (x2 4+ 1D(x +2).
b) (x2 — 2)(x + 1).
c) (x2+2)(x — 1).
N (%2 _ Nix _ N
5]- Factor : 27 m” + 8.
) (3m=2)9m +4).
b)Y (3m—2)9Om +6m+4).
) (3m+2)9m —6m+4).
D(3m=2)Om —6m+4).

. 4 3 2
5]- Factor out the greatest common factor: — 12 x —42x +24x".

a) — 12 (X" —42x +24).
b) — 12 x (& — 42 x7 + 24x).
c)—6xz(2x:—7x+4).
d)—6xz(2xl+7x—4).

44
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7]- Factor the following polynomial: 5 xu — 20 x + 10 u — 40.

a) S(x+2)(u—4).
b) S(x+2)(u+4).
c) S(x—-2)u+4).
d) S(x—2)(u—4).

8]- Factor the trinomial completely: 75 +126° — 12.

a) (3x+4)(4x—3).
b) (3x—4)(4x+3).
c) (3x— 4)(4x-3).
d) (3x+4)(4x+3).

3]- Factor the following polynomial: x“y — 10y + xy* — 10x.

a) (xy+10)(x—y).
b) (xy+10)(x+y).
) (xy—-10)x+y).
d) (xyv—10)(x—y).

t?-1

4]- Write the expression in simplest form: ————— .
“=31+2

t+1
aA) T
) t-2

b)—.

t-2

t+1
c) —.
t+2

9]- Factor using u-substitution: X - 13 x + 36.
@ (x —4)x—9)
b) (x —4) a +9).
) (¥ —6 )W x +6).
A) (x" + 12) x —3).

Let u=X?2 So u2-13u+36
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Rational expression :-

oS U85 e 688 Al a5 - Rational expression = 2t 13k
The quotient of two polynomial P and Q withQ # 0

(X+6)(X+4) X+6
! (X+2)(X+4) X+2

( Domain rational expression ) 4wl AlalbJlas

Domain of rational expression is the set of real number

for which the expression is defined .

dagdll Jac Lo diiall dlac ) apen A Al 4 5l A1AN Jlae

* il = i) s Al A e ey

Example 1 :- Find the domain

_ X6
X+2
Domain = _iwll = Aladll
X+2=0

X=-2 ¢« -2 lac Ledigall dac Y aen o 4 e Alall Jixy 128

Domain =R/ {-2}or {X|X # =2} = (—o0,-2) U (—2,—)

(X+6)(X+4)
(X+2)(X+4)

Domain = ).9..45\ = e\.s.d\

(X+2) (X+4)=0

46
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X+2=0 or X+4=0
X=-2 X=-4

Domain=R/{-2,—4}or {X|X # —2,—4} or

v

A

( 4- j2-) Jac La dataaldl alac ) &ex AT PN L“g\
* Lowest terms of Rational expression :-
J...uSﬂ 5 ) gaa L.uu\
The rational expression % is written in lowest term when
greatest common factor of its numerator (a) and
denomin for (b) is 1.
Jaladl & oSyl Y sea ol 8 Al 4 5l AN oS
c 1 bl g el G o il

3 7 2 , :
sop Lowestterm§—> 3y ga ol 1 Jla

’ 5 s

5 3 . 3 ;
— , — — are notin lowest terms moiSle Ll

10’ 15

* Fundamental principle of fractions — L;—wu‘ﬂ‘ )

aa—e
bb—-e

14 +. 2

2
Example:- — = — = -
21 7.3 3

——
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_ 5.5 _ 525
5.3 315
_3+2 _ 25
" 543 58
Writ each rational in lowest terms :-
Laudall 19
a- 2X2+7X-4 (2X-1) (X — '
_ /4/)/ Mod —5—3
2
5 X2 + 20X " 5X (X+4)
. /
_(2x-1) _ 2X-1
~ 5X ~ X
b- 6-3X B 3(2-x)
X*—4 O (X+2) (X=2) Sl o e
_ _3 e
T X +2
Multiplication and Division = Sl dadg
1- 2 &AL
b bd
7oL L2 2 Fanl Jly) o Aandll Ala b
b b Jansy Al 5 ol Tl (il 5 o yually
Example :-
a- 2y* . 27 54y? 3 3
— —_— — Y>» - — Y3
9 8y> 72y 4 4
3
4y3




b- 3m’-2m-8 . 3m+2

el Y] 3m?+24m +8 3m+4
T (m-2) (3m+4) . 3m+2  m-2
Lulall Y
(m+4) (3m+2) 3m+4 m + 4
c- 3p2+11p-4 9p + 36
24 p* — 8 p* 24 p*—36 p?
(p+4) (3p—-1) 9(p+4)
. 2 _ e 3 _
e /_,»Bp(Bp 1) e 12p* (2p—3)
+4)(3p—-1) 12p3 {2p—3) e dol 158
>< - .Tb...._'l,lau.aj]_g
8p? Bp—1) 9 {p+4)
12p3(3p—1) __ 12p*(3p—-1) __ Pk(3p—-1)
8p?.9 42 p? 6

** Addition.and Subtraction — sz ks cen

+ ;
1- % + % h W £ N o) kil ey s WS i claliall gl 13
a c a.d+b.c
— 4 — = /) 5 G aa g e Adlia il el 1)
b —d b.d A
4 1410 .
4+ - = — d\-m
5 55
N ¥
Calalia
4 gludia
( )|
L * )



3 5.6+2.3 30+6 36

9 + = = = = 36
2 5 2.5 10 10
N ¥
R
a- 5 1 5(6ex)+9x?
+ Jde
9X> 6X 9X? . 6X o ide
30X +9X> 3% (10+3X) _ 10+3X
54X3 3% . 18X° 18X?
g
543 Julas
Yy 8 y 8 y—8

y-—2 2-y y-—2 }\‘y—z - y-—2

i shoiie bl raai LS o it Jale -1 33

5 5
o Tk _ k(6-3) (5)_J , = Sk-5
5 - 5 . -
1+ 2 k(1+7) k k+5
] 4 al+a+1 2y 1
A N+ = +
NPT, . _a 2a +1
a’+a -
1+L a’+a a’+a
a a+1 a+1 49
a’+a
(a?+a+1) P+a3  at+a+1l
) (2a+1) 2a+1




s A jall 3l e clilana) alial

(Rational Expressions 1.5): Lesson1.5
Question 1

Choose the correct domain for this rational expression
2
x“—16

x2—4x—12
A {x|x # —6,2} B. {x|x # —4,4}
C.{x|x # —4,3} D. {x|x # —2,6}
Question 2

Choose the correct domain for this rational expression
x%+6x+8

x2-5x—14
A. {x|x # -7, 2} B. {x|x +# -2, —4}
C.{x|x # 7} D. {x|x # —2, 7}
Question 3

Choose the correct domain for this rational expression
20x + 90

70

A. {x|x # =70} B. {x|x # 20}

C.{x|x #+ 90} D. (All real numbers)
Question 4

Simplify this rational expression to its lowest terms
1—w

w2 —1 . .
A. —(W+1) B. (W+1) C.—m D.m
Question 5

Simplify this rational expression to its lowest terms
O9x* — 27x°

3x 3
A. 3x(1 — 3x) B. 3x(1 — 9x°)
C.3x(1 — 3x2) D. 9x3(1 — x)
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Question 6

Simplify this rational expression to its lowest terms
x—3

x2 — 53x + 6 )
—  B.— C.x—2 D.
xX—5 X—2 xX—2
Question 7

Simplify this rational expression to its lowest terms
x?—2x — 15

x% + 3x 5 2x—5 2x—15
X— —2X- —2X-
A.—5 B. — C. " D. ™
Question 8

Simplify this rational expression
6x* — 15x3 + 12x2

3x3
A.6x —5

B.2x—5+i
X

C. x%2 -5

D.2x—15+f—c

Question 9
Simplify this rational expression to its lowest terms
20x10 — 10x7

Sx*
A. 4x° — 2x3
B. 2x13
C. 2x10 — 243
D. 4x% — 10x7
Question 10

Simplify this rational expression to its lowest terms
2x% — 12x

6

X
X

O ® >R
N o
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D.2x + 2

Rational Exponents — 4 sl

B RERIIN
) 1
1' an= En
1
2- an=g.n
a\~ " b\
= (5) =)
Example :-
1 1
a- 42 = — = —
4 16
)
< 3 T\
1
d- (Xy)3 =
(Xy) (x y)3
a™ _
4-a—n =qm "
5r7z5 5
Example :- ——— =2 2571 7
10r° z 2
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*** Negative Exponents and the Quotient Rule :-

cllad) LYY
3 1 1\¢ 3 /1 1
a2 (a5 =3 (2 =2 (2 L)
x2 4 x2 x2 \ 16 x10
3 3
" 16 x2+10 - 16 x12
-1 -2
(3x2) (3x°%) °  371x72372x71 1 x712
(3-1x-2)2 372 x4 3 x4t
1,-12-(-¢) -1 ,-1244 _1,-8_ 1
3 3 3 3x8

*** Rational Exponents

&SI LY

1

(even) s 2 n OIS 13 - V) Al
)M\w)ﬁig;quadjﬁaﬁﬁhﬂo&g

S, Y -1 Jh

v

1
(4a?)z = V4a? = 2a
ol Al

1
( —4a?)z = non real number Y iss e e

Dha e iS) ase e 68 O (a5l gl a3l e iy
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(225)z = —v225 = —15

1
not real number (—225)z =

odd (528 2e n s 1) -; 4nldll A
1 £
@ — Al s Tl il 3415 Lesla

1 1
—(27)s=-327=-3 , —325=2

* * * The expression a™/™

1m

a™/m = (aﬁ)
1253 = (1252 )3 = 3/(125)2
(—27)s = 3f(=27)?

5
(—64)+ = not real number i Gl Jals dasll Ledll oY elld

— (am)%

@)\}JJ‘Z ).uSS\eu.a;

4/(—64)5 = > not ral number

5
(—4)z = is not real number

(16)+ = /16)7 =

55
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- oY) al A

S = a"™S - Luwd) pand clulll) Gl

a’.a*=a
a’ _
— = a—s , (ab)"=a" .b"
1
_’r‘ —
a ' = -
15 15 6
273 .273 27373 273 27 _ _ 1
a- = = = = 27273 =271 = —
273 273 273 273 27
5 -3 1\ D
5 -3 1 1 243
b-814 . 42 = (813) . 5=3%. =22
" 2 8
5\ 2 2
3 meé 8y3\3 . .
— m
y4
2 E Z 2 2 10 6 7 1
32meé 83 2 10 _6 -7 1
> =32.85.ms "y 1=36m3y>
6 me
y4

——
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* Factoring expression s &l jidiall Jalall
& yide Jale Gal J8 24l Al o2a 4 %

Example :-
a-12x72 —8x 3 =4x3(3xt1 = 2) 3 i sl

3 1
b- 4m'/? 4+ 3mz = mz(4 + 3m)
1
3

c(y—2) 4 (y—2)5 = (y—2) 5[+ (y = 2)]

(x+y)~t
x~14+y-1

* % simplify
1 _ 1
(x+y)(x~1+y~1) - xx 14y lx+y Ix+yy~1

1 1

1424241 24240
v x Y x

1

Radical Notation for an :-
1

1
ar = Ya -» 53 =35

m
Radical Notation for an :-

a% = Va™m

57
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Example :-

a- —4/16 = —(16)5 = —2

b- /=32 = (—32)5 = —2

c- V—16 = (—16)% = is not real number

d- (—32)5 = 3/(=32)% = 16

e- (3a + b)% = 1/Ba +b)

- —16: = —(V163) = —(¥16 )% = —2% = -8

Convert form radical to rational
Sl ) sl (e J e

10(32)" = 10 25

1
Vp? + g =@+ g)2

Vam sacd
D8 5 sy n il 1 s A
Jallaall Al 320 A 5 50 A & -
- J(=a)?=|-a|l=a

- /=104 =|-10| =10
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Akl Aasll 53y 028l 43 a0 AN L3 -2

- /(-8)3 = -8

V28 = -2 =2

Va2 —dx +4=(x—2)2 = |x — 2|

Ja % _%a

b2 4p% b

1

VB=(3)'=3=43

simplifying Radical sl o

a- /81 x5y7 26 =/3.33 . x2.x3.y3.y. z3.23 =

3x y? z23/3x% y
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b-1/98 x3y + 3x,/32xy = /49.2.x% . x.y +
3x,/16 .2 .x .y = 7x\/2xy + 3x.4 \2xy = 7x\[2xy +
12x,/2xy = 19x,/2xy

e

1 1
a-32:-(3)s =33 =3
1 3 1
b- Yx12y% - (x12.y%)s = x%.ys = x%.yz = x2[y
1

*(V2+3)(V8—5)=v28+3./8—-5V2 - 15 =
V16 +3V2. 4—-5V2—-15=4+3.24/2-5V2 —
15 = —114++/2
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	أساسيات الكسور
	1-       a-n =    ,1-𝑎.n     .
	2-       an = ,1-𝑎.-n     .
	3-       ,,,𝑎-𝑏..-−𝑛. = ,,,𝑏-𝑎..-𝑛.   .
	Example :-
	a-    4-2  =  ,1-4.2  =  ,1-16.

