The set of rational number(Q) J

We studied :
1) The set of count number = {1,2,3,4,5,6,... }
2) The set of natural number(N)=1{0,1,2,3,4, &
3) The set of integer number(Z) = {.,-2,-1,0,1,2,....}
But : what about the percentage , fractions , decimal, #gtio ?
for any set the belong?
So : we have a new set which 1s
( the set of rational number)

Which of the following is ration ber?
3

e3,5 €< (2)

3
>> 0.3= IS rational number because 9, 1 < (2)

o
Yozero »> O = 1 IS rational number because 9, 1 € (z)x

15
6)15 % »>»15% =1op IS rational number because 15, 100

S @
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1 1 3
7)1; >> 1; = IS rational number because 3 , 2 € (2)

1 ) .
8) 5 IS not rational number because the denominator=0

6
q ) - >>> = IS not rational number because the denominator= OQ

the set of rational number ={x: x=% anda,b < zand D& 0 }

We know that : N < Z
And 2=A{.....,-2,-1,0,1,2}

If

integer , write the required
each of the following a rational

sol »>>» 2x# 0 then x #0

Z):Z_S’ sol »»>» x-3# 0then x #3

S
3)m sol »»>» x+9# 0 then x #-9
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7+
4) T; sol »»» 4-x+#Othen -x +-4 then x +4
2x-3 5
5) % sol »»> 3x-5#0 then 3x#5 then x # 3

6)% sol »»»|d# 3then x #c3

Complete
I)if 252 < Q then x #

4-9x 0 -9x = -4 x;eg
2)if 22;6;34 is rational num%
2x+4 #0 Zx#-/?\ # 2:
D a
Remark(2) If , =O thena 30

Example: write theregiired condition to make each

5
!
5
!
5
!
!
!
5
5
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Dufferent forms for the rational number

1) writting the rational number in the simplest form

Example

write each of the following in the simplest form:

9\
Youean use
calctibator

write each of the following in ercentage form

125

calculator

11522 509 6o 252 = 320% [ S

4) 55 = 45%

You can use
calculator




A writting the rational number in the recurring
decimal form.:

Example
write each of the following in recurring decimal forg

2
1)% = 0.666666667=0.6 - o s, 1 4o N e ]

2 =
27 =0.18181818=0.18 s ) i 5 i e

71 . .
3) 333 =0.213231213213=0.213

4}5@ =5.213213213213= 5.2

Example

form:

10.25=2 _1

100 ~ 4
calculator0.666666666 then press =)

the calculator0.1616161616 then press =

4 ﬁ@¢9u\)wgaamxyas\
J&

\ aai ale A\,y

i
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Comparing and ordering rational number

Example

. 3 .
Represent the rational number ;y on the number line &

Example
7

Represent the rational number son the nu

%
%
%
%
%
%
!
%
!
!




[Comgaring; between tow rational numbers }

Frist:Comparing between tow rational numbers
having the same denominator:

Example
Put the suitable sing(<,=,>)

. e .
Second :Comparing 0_rational
numbers having two different ominators:

Example
Put the suitable sing(< £




[ The density of rational number }
Example(1)
Find two rational numbers are lying between : ¢,
Sol:

The two rational numbers are =,
Example(2)

%45
Find three rational numbers are Tynggettveen : g,

SoP

Frist : we should convert their denotinators .

. . ° ]
Find three rational numbers are lying between : 3>
Sol:
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Frist : we should convert their denominators .

Ix2 2 20 I Ix3 30

= 32 =6 —60 WM 3= 330 =60

30

and 60

9\
20 21 22 23 30
60 <60 <60 <60 <60
21 22 23

The three rational numbers are 60°60°60

Example(4) .

Find three rational numbers are [ ween : 5,
Sol.

Frist : we should convert their denominators .

Xt 770
T 7x2 714 7140

< < < < 100
140 ~140 ~ 140 140
, 71 72 73 74
ree rational numbers are1405140°140°140




Example(s)

. . . 33
Identify and write four rational numbers between > 4

such that one of them is an integer and the other is a
rational number

Frist : we should convert their denominators . \
3x4 12 3 6

3
2= x4 =g and
6
S

12

and
6 10 1112 \ | s
8<8<8<8<8<8 g &S tattheznteger:8

78

The four rational numbers areg ,




[Addin and subtracting rational numbers }

We studied before : - s S e )
4-2=2 and 5 '

4+4+3=7 and - = um@obhw\‘j
célf(—— | ++)
bz BN (2

CJB(+-J\

/

erent denominator then We should find the

on denominator (e < k)

1

sol 4 Before adding or A

3x4 Ix8 12 & 20 subtracting We should
=oxdl +8X4 =37 -|-32 =3 put the rational

numbers in the
simplest form

01024461231/ <




2
35 +3 sol

2 _g 3 2x1 3x5
5+3_5 = Ix5 TIx5 =

X5+2 3X4+1 37 ]3 _4x37 -5 x13
20
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(1)The closure property:

The sum of any two rational numbers is rational number &

Example \
)| 1 )| 1 243 5
[f:53 =Qand3 Q=) 3 +7=733 = ¢°

The subtraction of any two rational numbers is rational
number

Example

%
%
%
%
%
%
!
3
!
!




(4)The associative property:

I}y <0, g<Qand ;<0=>

a e a ¢ e
+(d f) —(b+d)+f b+d+f




Example

1)
2)
3)

4)

5)
6)

7)

8)

18 -

wIiN

the additive inverse of the number

the additive inverse of the number 7 1s -

AN W
O\ n

the additive inverse of the number -

-2 .2
the additive 1noverse of the number = 3 IS¢ 3

the additive inverse of the number -1 1s 1
the additive inverse of the number zero 1

You can use

_ 2x10-3x11 20 33 -13 calculator

110~ 110 ~110

01024461231/ <
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Example

If : a=% , b =§ and c=% find the numerical value of

(1) a-b (2) (a+ b)- ¢
sol

3 5.3 5 3x2+4x5 6+20 26
2

a-b=4-G)=4*17=" 40 = g =g

5.1 35 1 3x2-4x5.1
4 T N5=(2)-7 X4x2X
1_-7 \ i

%
%
%
%
%
%
!
%
!
!
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we studied :

8 gi?—?):) £2-18 /The signerule of

(3) (4)x6=-24 Multiplilag
(4) (-5 x(-7)=35

Multiplying two rational numbers
a C a ¢ aXxcC
le:b eQ,Ethhenng: e 7

~

R ——
_

;

1

|

|

|

|
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2 1
(6)-47 X(-3¢5) _sot

2 I 7x4+2
47 X(3g)=-"7

i
(125 x0.8

21 08_2x2+1
2 XUe= )
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2 ae
(10)1 3 X -0.18

2 IX3+2
1 3 X 01.69 = 3

-

The sign rule of
division
+ =+=+
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J

— AN
@) (33)+13 sl \
» _ 3x3+1 Ix3+2 10 S 10 10 x

'3_333 3 x5
so \3

Sx2+1 1 11 B 2 10x3 1
N 4 X117 3x5 T11

3 75
(ig) (7;-9) sol
S5x4-6 X3  7x3-5 x4
4) (12 9) Coxa 36 )
2018 2120 2 1 2 36 2x36
24 T 36 2473624 X1 =24x1 =

01024461231/ < alls s yllae /]
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9) 30%+(33) sl

I 3 3x2+4l 3 -7
30%=(-37) =19 (-~ 3 )=10 72

_3 X -2 B 3
~ J10x7 35
roperties of Multiplication

%
%
%
%
%
%
!
3
!
!




If : b rational number then there exit Multiplicative inverse

b a b a b
; Wherey x =1 I.ey Multiplicative inversec——p

%
%
%
%
%
%
!
%
!
!
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Zero does not have identity element
Example
3

2 .
(1) the Multiplicative inverse of the number 3875 &

3 4 \
(2) the Multiplicative inverse of the number 7 83

1 .
(3) the Multiplicative inverse of the number 5 1S S

(4) the Multiplicative inverse of the numb

(5)
(6)

(7)
(8)

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve

| %,
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6)Property of distributing Multiplication over
addition and subtraction

Example
Use the distributing property to find the value of each of the follozgzg

S5 6 S5 1
(I)ﬁx; t77 % sol
S

6 31 S61 57 5
117 Y7 71 G771 % =0 M

9 9
(2)ﬁ X21 - 17 x4 sol
4 i(2] 4) \ 9‘
- X e - =
7 17
2
2
_22

5 22

6 6 6
(4)ﬁ X7 + 37 X5+ﬁ X (-11)
Sol

6 6 6 6
37 X7 + 37 x5+37 X (-11) :37(7+5—11)
6 6

37 =37

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
A S &Y &Y &Y oY &Y oY &Y oY oY oY 2T oY 2T oY 2o &Y &Y &Y 4
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-3 -3 -3
(5) 7 X8 +5x 7 7
-3 3 3 3 _3
— X8 +5x - +— == (8+5+1)= "~ xIl4 =-6
7 7 7

+ sol

J

[Qrggerties of division operation in Q
not

(1)The division by zero is impossible in Q then QO

closed under division operation
Example
5
71 +0 = impossible in O e

(2) Q.1s not commutative

(4)There is not identity element in Q under division
operation so there is not inverse numbers with respect to
division operation

%
%
%
%
%
%
!
3
!
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7
IfX+77=0 then Ilx =-7

If-';)_Z =70 then Za_b =\
1 2a
If:g=§ zhen7=1
:x I then 3x — 3y =
3

|
Example
3

Ifa=2,b=§ and c=5

Find the numerical value of (a- b) +c

%
%
%
%
%
%
!
%
!
!
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(a-b) +c =

Example
3 -5
Ifa=2 ,b=7 and

Find the numerical value of ((Cc:_ —51)9 )

(a—+b) =@-b)+(a+b)= ﬁz)
Sx4+ X4-2 X3
2

—(4 2) (4 2— y
26 14 26 -8
.+

cal value of

LT L Wi s




-1 4
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The distance between two numbers
The distance between x and y :I X -y |

Example
1 1

Find the distance between : 254

the distance between :

Example

Find the distance between :

the distance between : =

xample
9
Find the distance between

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4




the number that lies at the mid-point of the wa
between any two numbers

1
the smallest number +§ the distance

J

or ] |
the greatest number - P the distance \

Example

Find the rational number that lies at the

2 3
the way betweeng 7

2 2x1 14

| y 114 15
the rationa er=g +‘|5 "7 —35 2135735

oy 140129
2135 | =35 T70 =70

wthe number that lies at the one third of the way

1 :
from the smallest number =the smallest number +3 the distance

or

1 :
from the greatest number =the greatest number - 3 the distance

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
A S &Y &Y &Y oY &Y oY &Y oY oY oY 2T oY 2T oY 2o &Y &Y &Y 4
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Example

Find the rational number that lies at one third of the

2
way bet‘weeng , 2ero

(1) from the side of the smallest number 9
(2) from the side of the greatest number \
Sol
1
from the smallest number =the smallest number +3 the distan

to know the smallest number we compare b 5 5 €10

2
gero< § \ |
the smallest number 1s gero

- z 12_2
the rational number= zero + 3 5- zero| =3%X5 =73

1
the side of the smallest number =the smallest number +7

the distance

$or

: 1
from the side of the greatest number =the greatest number - 4 the

distance

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4
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Example

Find the rational number that lies at one fourth of the

-1 -1
way betweeng >3

(1) from the side of the smallest number
(2) from the side of the greatest number

Sol

(1) from the side of the smallest number

1
=the smallest number +Z the distance

to know the smallest number we comp

i_-]X6_ﬁ i_ \
3 3x6 18 Y 6 “6x

the smallest number 1s ?

_ -1
ational number= 3 -

-6 3 1 -5

110 2 o
" 4 |18 18 )‘18'24 24

%
%
%
%
%
%
!
%
!
!




the number that lies at the one fifth of the wa

1
from the side of the smallest number =the smallest number +3

the distance

or
9

from the side of the greatest number =the greatest number - 5 th

distance

Example

Find the rational number that lies at one

114 20 | 14

35 %5135 35 | =35 %5 G

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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[Alg;ebraic terms and Algebraic expression

Algebraic term is formed from the product of two or more factors

Examples 4
( 390 (2) X (3)7x

Numerical Algebrazc Numerical Algebmzc Numerical Algebray
factor Jactor factor factor factor factor

The degree of the Algebraic term

It 1s the sum of the indices of the algebraic factors in t

Examples \W v
(1) the coefficient of the algebrtw s S

and its degree is the firs

(2)
(3)

(4) cielit of the algebraic term 4 x°y is 4
' is the third(3™)

ee is the fourth(4™)

coefficient of the algebraic term 15 a’b is 15
and its degree is the fourth(4™")

the coefficient of the algebraic term x1s 1
and its degree is the first(1")

the coefficient of the algebraic term - 415 -4
and its degree is gero

the coefficient of the algebraic term (- 3)* is 9
and its degree is gero

(5)

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4
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Algebraic expression consist of an algebraic term or more

Examples
(1) 3 x

the Algebraic expression consist of one zermgmonomiggz

(2) Sa +b
the Algebraic expression consist of two terms ( binomial
3) Sy’ + 2xy-3x

the Algebraic expression consist of three terms(trinom

The degree of the Algebraic expression
It 1s the highest degree of the teams forming 1

Examples \A -
(1) The number of the terms of t braic expression :-
2a°b° =1

And its name(monomial and its degree the fifth(5th)
(2) The number of the f thé Algebraic expression a’-
Sa’b’+3b° =3
And its name ] 1al) and its degree the fourth(4th)

1
(3) The number of Bhe terms of the Algebraic expression 5 a

ts name (trinomial and its degree the first(1%)

The number of the terms of the Algebraic expression
- 2x*y+Sxy+4y =3

And its name(trinomial and its degree the third(3™)
(5) The number of the terms of the Algebraic expression :1-

2a°b =2
And its name( binomial)and its degree_the third(3"™)

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4
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(6) The number of the terms of the Algebraic expression :-
200 +2%x =2

And its name (binomial) and its degree the second (2™)

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
A S &Y &Y &Y oY &Y oY &Y oY oY oY 2T oY 2T oY 2o &Y &Y &Y 4
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[Like algebraic terms ]

T Sa,3a,a, 6a
They like terms so we can add
Then (Sa +3a+a+6a)=15a

(2) 7ab’, -2 ab’, -4 ab* ab’
They like terms so we can add
Then (7ab’ -2 ab’® -4 ab* * ab®)=2 ab*

3) 7x*,-3x*,4x%,9x’
They like terms so we can add
Then (7x* -3x* +4x° + 9x

“4) 3x,-4x%, s
We cannot add becau do #0t like terms

i.e. x not like x*y not

We cannot add because they do not like terms

i.e. anot like b’ not like ¢

38
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add the following expressions

(1) 3x-2y +5 ,x+ 2y-2
sol
3x-2y +5 + x+2y-2
Gx +x )+ 2y +2y ) +(5-2)=4x +0y +3
=4x +3

(2) 3N*+5N-6 ,-N*-3N +3
sol

SN2 45N -6 +(-N2-3N +%
(3N*- N2> +(SN -3N) +(-6+3)
2N? +2N -3
(3) 3a’-2ab* b’

3_a3—2ab2‘ 1
Ba’+ a’) +(- 2a b*J{4a b?) - b’
4a-6ab’- b

b-5¢c+2 ,-a+4b—-5¢-5,2a +3c +3
sol
-7b-5¢c +2 +(-a+4b-5c¢-5) +(2a +3c +3)

Ba—-a +2a)+(-7b +4b) +(-Sc-5¢ + 3¢ )+(2- 5+3)
4a—3b—7c + 0
4a—3b—7c

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4




Subtract Subtract from
(1) x—-2 from 2x-5 Second - first
sol

2%-5 -(x—-2)=2x-5 -x +2
(2x —x) + (-5+2) = x -3

(2) 2x+ 6y—7 from 2x -5y +2
sol
(2x -Sy +2) -(2x+ 6y—7)
2x -5y +2 -2x -6y +7

(2x -2x )+ (-Sy -6y) +(2+7)
0-11y +9 =-11y +9
9-11y

(3) a+2b+3 froma-3

—x’—4x +7 from 3x* -4 x -2
sol

3 —4dx-2—(x’—4x +7) =3x" -4 x -2 —x*+4x -7
(3x?- x%) +(-4x +4x )+ (-2 -7)

2x%4+0-9

2x°-9

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4
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, ;
(1)What the increase of [ What the increase of then

first -Second

Sx?-Sx -1 than 3x° +2x -3
sol
Sx? -S5x -1 -(3x? +2x -3)= 5x? -5x -1-3x* - 2x +3

=(5x%-3x%) +(-S5Sx-2x)+ (-1 + 3)
=2x‘-7x +2

3x? =5 + 2 x\than the sum of x + Sx ? +1and , 2x*-4-2x

=x+S5x?+1 +2x% -4-2x
=(Sx?+2x° )+(x-2x)+(1-4)
=7x’-x-3

=3x*-S5+2x-(7Tx°-x-3)
=3x’-S+2x-7x%+x +3
=03x*-7x)+02x +x) +(-5+3)
=-4x?+3x-2

01024461231/ < alls s yllae /]
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What is the expression which should be added to
8-3a*+ 2a° toget the result 5 +4a°— 7a )?

sol

the expression = S +4a°— 7a —(8 - 3a° + 2a°)

=S5 +4a’— 7a-8 +3a° - 24°
=({a’-2a’)+ 3a’~7a +(-8+5)
=2a°+3 a*~7a -3

1)What the decrease o [ %@abom J
con 5
x?-5x -1 about 3x* +2x -3 \

sol
3x% +2x -3 —(x*-5x -1 )= 3x* +2x -3-x% +5x +1

=03x*-x?) +(Sx + 2 3)
=2x’+7x-2

=
(4)What is the expression which should be subtracted from
et the result 712 — m2+ Im )?

[Here we add }

[

expression =71°— m’+ lm )+ (3 ° —m* )
e 7P —-m’— Im+3 P - m*- |

=7 +3 )+ m’ —m?) —lm -1
=1001-2m?—Im—1
=100P-2m° —Ilm -1

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4
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{Multiglxing and dividing algebraic terms }

When we Multiplying algebraic terms we follow the following :
(1) Multiplying the coefficient using the sign rule
(2) Multiplying symbols taking care that the indices of the/
like bases should be added (a™ X a"=a™"")

Examples \\

(1) 2ax 5b

2x5)@xb) =10ab

(2) (5x2) x(3x)

(5x3) (x*xx)=15x**!

(3) S5a’b x 3ab

(5x3) (@ xa)bxb)=

4

id
&)@

x? x(-15 x°)

4) % a2 x

2
(5 x—15)(x* x x°) = -6 x° 2= —6x°

6) -8y’ x-7y*

(-8 x =7 )(y° xy*)=56y°
43 01024461231/ <




(7) -2ab x5 a’c
Sol
-2x 5)(axa’)bxc)=—10a’b¢

When we dividing algebraic terms we follow the following :
(1) dividing the coefficient using the sign rule

(2) dividing symbols taking care that the indices of t%

bases should be subtracted (a™ = a"=a™™")

Find the quotient of each of the following
(1) 12a°by 3 a
Sol
(12+3)(@+a) = 4 a’1=4a* e

(2) 21xby(-3)
Sol
21+ (-3)) x =-7x

(3)— 15 x%°by Sx y -
.

(-15+ 5)(x*1) j —3xy

L)) (@B = 3 b

01024461231/ <




|

o Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve
Nt Nt Nl P Nl Nl "l Al Al A P A Al P P

01024461231/ <

§
:
2
:
:
[
e
!
:
:
:
1n)




Multiplying a monomial by an algebraic expression J

Examples
J
(1) 2x2x+35y)

Sol \
2¢2x+5y=0C2xx2x) +(2x X Sy)=4x""" + 10 x

=4x?+10xy

(2) b(-2a +a)

b(-2a +a’b) = (bx-2a)+(b X
=( 2ab + a’b'*!

(3) —3ab(5a-2b+3)

—3ab(5a-2b+3) = ) XSa—(-3ab)Xx2b +(-3ab)x3
~ 154’1 +6 ab'*'-9ab
=-15a’b + 6ab’-9ab

4) 2b°(a b %) 4ab
Sol
4 ab —2b *)=(4ab x a*)—( 4ab X ab)— (4ab x2b *)
=4 a’b —4a’b*-8ab’

1
B) 3 %(6x"-9x-3y)
Sol

1 I I
§x2 X (6x2)+(§ x? X—9xy)+(§x2 X —3y?)

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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2x TT3x Ty 4+ xfy? =2x =3x7y + x%y?
(6) Lm?(L*~3Lm —4m?)
Sol
Lm?(L*~3Lm —4m?) (Lm* X L*) —( Lm? X3Lm)—( Lm? x4m?)
= [ 142 g2 32 g P+
=L’M? -3L*m’-4Lm*

Simplify \
(1) 3(1-2x)—(x*-5x +3) +2x (x+3) then find the

numerical value when x= -2

Sol
3(1-2x) —(x*~Sx +3 ) +2x (x+3) = 3-6x—x’ _32x% +6x
3-6x— x*+5x -3 +2x°+6x =
Simplily: 5(2x=1)-3(x*-1)+x(5x W e Mimerical value of the
expression when x =1

Solution:

5(2x=1)-3(x®-1)+x({5x-1) =10x=5-3x*+3+5x°- X
=2x2+9x-2

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve




Multiplying a binomual by an algebraic expression J

(a+b)(c+d) = (a xc)+(a xd)+(b xc)+(b xd)

Examples
(find the product of)

(1) (x+2)(2x-3)

= (x X2x)+(x X-3)+(2 x2x)+(2
=2x"=3x+4x —6
= 2x’+x -6

(2) (x+1)2x+3
B} Sol
= (4x x2x)+( 4x X3)+(1 x2x)+(1 x3)
=8x’+ 12x+2x

—2b)(7a—3b)
Sol
(Sa X7a)+( Sa x-3b)+(~2b X7a)+( ~2b x-3b)
® =35a°~15ab-14ab +6b°
= 35a°-29ab +6b*

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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Sol
= (4x X3y)+(4x xx)+(=3yx3y)+(-3yxx)
=12xy +4x°—9y* —3xy

= 4x’—9y’ +12xy—3xy
= 4x’-9y’+9

(5) 3(m-5)m+2)
= 3(m xm)+(m X2)+(-5x Nf
=3(m’+2m-Sm —10)
= 3(m’+2m-Sm —10)
= 3(m’-3m-10)

=3m’-9m—30

=
(6) 3a(2a—

20 X3a)+( 2a X b)+(—Sb X 3a)+(~5b X b)
=3a(6a’+2ab—15ab —5b°)
o = 3a(6a’~13ab-5b°)
=18a’-39a°b—15ab’
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SESS

[ Two special cases }

[Expanding the square of an expression containing two terms J

(x +y)2 = square the first +2X the first X the second + square the secQ,zd

(x+y)* = x* +2xy +y*
(x—y)? = square the first —2X the first X the second + square the second

(x—)’ = x’ —2xy +y’
Find the expansion of each of the followin,
(1) (Ba+5)?
Sol
(Ba+5)* = Ba)+2 x3ax5)+(5)
= 9a°+30a +25

2) (2x-3y)° \
So

(2x=3y)? = (2x)*+ (2 x 2x x3y) £( 3y)*
= 4x’+12xy +9y*

3) (x+4)°-(x+2)(x+6

X x x4) +(:4)2
+8x +16

=x’+6x+2x +12
= x’+8x +12

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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(a+b)(a—b) = first X first — second X second

The product of the sum of two terms and the difference between them
(a+b)(a-b)= a’-b’

(1) (21-5)(21+5)
Sol

(21-5)(21+5) = (21)* —(5)°
=4I’ -25

(2)  (x+5)(x-5)

(x+5)(x-35) = x*-

(3) (Sx+3y) (5x-3y)

(Sx+3y) (§x=3V= (5x)° —(3y)*
=25x% —9y*
2b) (a*-2b)
Sol
% (@+2b) (@-2b )= (@)’ —(2b)?
=a’ —4b*

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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Sol

Gr+ey) Gr-53) = Gar—(ay)

(x+5)(x=5) =x?-25
(x=5)* = x?-10x +25

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve

Sol
2 (X )+ (oxda)+( x X=T)+ (=3 X x7)+(3xdx)+( -3 X=T)
= x7 +4x°=7x =3x"—12x +21 (put the like terms with each other)
= x° +{x*=3x%)+(7x—12x) +21

=x’ +x°-19x +21
52 01024461231/ <«
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(1) (2y+1)y2+y+7)and find the numerical value
when y= 1

(2y Xy°)+( 2y X2y)+( 2y XT)+ (1 Xy )H(Ixy)+( 1 X
2y7 +4y*+ 14y +y*+y +7(put the like terms with each oth
=2V + 4y’ +y))+(14y+y) +7
=2y’ +5y° +15y +7
wheny=1>>>2y’ +5y* +15y +7 = 2+5+1 =29
|

2) (Bx—4)(x+2) —(2x-3)? and findvhe numerical value

when x= 0

l
Gx-4)(x+2) = (3 3x X2)+(=4 xx)+(~4 x2)
=3x7+ 6xpdx

= 3x°+2x 8

= (2x)—(2 x 2x x3)+(=3)*
= 4x’ —12x +9

x‘—4)(x+2) —(2x-3)* =3x"+2x —8—4x* +12x -9
=—x’ +14x -9

when x=0 >>>-x° +14x -9 = -9
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use the multiplication by inspection to find the value of

each of the following
(1) (52 (2) (195) (3) 502 X 498

9\
Sol \
(1) (527 =(50+2)=2500+ 200+ 4 = 2704

(2) (195)* = (200-5)* = 40000 -2686+ 258 38025
\ |
3) 502 X498(500+2)(50% 0000 -4 = 249996

. » Write an expression for t eter and area of each shaded region:

[b] [c]

-— 2Ky X+

¥

1
|
l

X
X+ 2y
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[Dividing an algebraic expression by a monomial }

Find the quotient of dividing
(1) 21x*+14x by  (7x)

Sol

21x%+14x _2]x2 14x 342
7x  7x + 7x X+

(2) 16Xy +8x*y—12x% by  (—4x’y)
Sol

16x7y + 8x232)3—] 2x%y 1 6x3éy Sx%y’  12x%
—4xy  —4xy

3)  157-9m™n® by  (=3n?)

1Sn=9mn’ 15w’ 9m'n’
3nt T 3m?T -3

(4) 20a3b2+§ a (Sab)

_20a3b2 15a°0°  10ab
=" 5ab T Sab T Sab

xyo-8x*y? +6xy° by (xv)
. Sol
y-8xy +6xy’  xy° 8x%y’ 6wy’
Xy Xy Xy Xy

= x’y°—8xy +6y

01024461231/ < alls s yllae /]
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(6) 3ab’c—S5 a’bc+2abc* by (abc)when a=1,b=-2,c=3
Sol

3ab’c—5 a’bc+2abc”  3ab’c Sa’be  2abc’
abc — abc  abc + abc
3b-Sa+2c=3-5+2=0

=3b-Sa+2c

Divide each of the following
lal 26 &2 + 14e?
2e

Solution:
il 26ef+14e* 267 +14e"*
2e T 2e 2e
9f3m¢-18 ¢ m .
[b] v =3Lm?-6

5
!
5
!
5
!
!
!
5
5
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Dividing an algebraic expression by another one }

Rearrang the dividend (x* + 5x + 6) and the divisor (x + 2) according to the desendingl
powers of x.

[b] Divide x2 by x the result x X2+ 5x+6 X+2

[c] Multiply x by the divisor x2i-2x |x+3

[d] Subtract X2 + 2x fromx2 + 5x +6toget————» 33X+ 6

[e] Repeat the steps 2, 3, 4 to be 3x 1 6
the final subtraction equals zero 0 0

-~ The quotient=x +3 the length of the rectangle

Find the quotient of X + 1 by x +1
sﬂmmn: xa +

X3 3 x=2
-x2 +1

X2t x
X +1

the quotient= x+3
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Find the quotient of dividing
2) X’4+x+10 by x+2 the quotient= x’-2x+5

CHx+10 | x+2
x=2x+5

—2x?

2% +x+10

+2x°+4x
Sx+10
=Sx=10

0 0

Find the quotient of dividi
(3) 2X°-5x*-22x— the quotient = x’—4x—5

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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Find the quotient of dividing
4)  6x*+13xy+6y> by 2x+3y the quotient= 3x —@y

6x*+13xy+6y° | 2x+3y \

3x+2y

6x? =9xy

4xy + 6y?

dxy=6y°
0 0 \

(S) x'+49-18x* by 2x—7+x* the quotient= x’-2x—14

x* —18x°+ 49

Lfio’o7p

4= 14x

4x°~21x+49
o 1421249
0 0 0

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve
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Find the value of Kk which makes the expression
2x3 - x2 - Bx + k is divisible by 2x -5

3 e
Solution: 2x3-x2-5x +k |2x-3

oyl + ay? X2+x-1
2%2-BX + K

2% + 3x
-2+ k

Ty 13 \ e

~k-3=0———k=3

I the area of rectangle is (2x2 + 7x - 15) andits length is X +15). Find its width
and its perimeter at X = 3em

= 2x°+7x—15 = 2(9) +7(3) -15=18+21-15=24cm’
ea = the length X the width

h"dh— Thearea 24 4
the wiath = The length  — 18 —3™

01024461231/ <

A B 5 5 6 A5 55 65 565 A H° A5 6 A & 45 65 45 L L5 4




Factorization by Identifying the highest
common factor (H.C.F.)

Note that

4 x (7 +5) = (4 x 7} + (4 x 5) means that we used distributing multiplication on
(4 = 7)+ (4 x B) =4 x (7 + 5) means factorization by identifying the H.C.F. between th
(4 x 7) and (4 x 5), which is 4. Each of 4, (7 + 5} is called a factor of the expression 4X7 + 5}

Generally:ab+ac=a{b +c)

Factorize by identifying the

(1) 35a+7a°
Sol

(2) 49 b -7b
Sol

3) 3x*+12x—6
Sol

H.C.F .of the numbers=7
H.C.F .of the symbols =a
HCF =7a

H.C.E

I’ .of the symbols =b’
CF=70

495 76
7

=7b%(7+b)
49 b2 —7°=Tb*(7+b)

70 (

H.C.F .of the

numbers =3
There is not H.C.F .of the symbols
HCF =3

3x? I2x 6
30737 +73 3

=3(x’+4x-2)

Sol

H.C.F .of the numbers=6 H.C.F.oftﬁsymbols =a’b HCF=6a%

28 18 &)
120% +18 =6 a’b( 3 + ¢ o7 ) =6a’b(2 +3 ab)

e Vo Yo va Vo Vo ta va e Ve e e ta Ya e e e e va Ve




(5) 18a’bc—6abc+30 abc* —24ab*c’
Sol

H.C.F .of the numbers=6  H.C.F .of the symbols = abc H.C.F =

8a’bc 6abc 30 abc® 24ab’c?
2 2 2.2__
18a°bc—6abc+30 abc” —24ab’c”=6 abc 6abec —6abe T 6abe 6 abe

= 6abc( 3a —1 +5¢ —4bc)
=6abc(3a+ Sc —4bc 1)

Factorize by identifying the H.C.F. of
the expression:

3x2y3—9x3 vyt + 12x3 2

Solution lution

The H.C.F. =3x2 y? e H.C.F. = (4a + 5b)

To find the other facto vide each term by the H.C.F.

)
3x2y3—9x3 vyt + 12x3 2 3a (4a + 5b) — 2b (4a + 5h)
= (4a + 5b) (3a - 2b)

Fy) —3m(2x+y)-7(2x+y)

ere 1s not H.C.F .of the numbers
H.C.F .of the symbols = (2x+y) H.C.F = (2x+vy)

dm? 2x+y) -3m2x+y)-72x+y)= 2x+y) (4m* -3m-7)




[1] Factorize by identifying the H.C.F. : 3a (a - Eb) 6 (a—2b), th@ find the

numerical value of the result whena -2 b =|~ 1| \

(8) 3a (a—2b) —6(a—2b)

Sol
H.C.F .of the numbers = 3

H.C.F .of the symbols = (a-2b) H.C.F =3 (a—2b)
3a (a-2b) —6(a—2b)= 3 (a—2b) (a—2)

3 (@=2b) (@=2) = 3 é) (4-2)=2

Find the result by identifying the H.G.F.:
[a] 7% 123 +7x35—-7 %18

HCF =7
7x 123+7x 35— 8 =7(123+35-18) =7 (140) =980
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