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Prep. (2 ) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

*g

%***ﬁ

Factorizing the algebraic expression means to write it as a product of two factors or more.

—i How to factorize an expression by taking out the (H.C.F.) :
“ Determine the H.C.F. of the terms of the élgebraic expression.
Put the H.C.F. out of two arcs.

Divide each term of the algebraic expression by the H.C.F. and put the quotients

inside the arcs.

Factorize each of the following by taking out the highest common factor :

T30 000 2

J5a +15b Pioxy-8xz

Bli2x?-4xy B3x%y+2xy*-Xy

ZX(m+3)—-4y(m+3) X(z—y)+f(y—z)

B HCFE=5 n5a+15b=5(a+3b)
\@_,/\@/'

B HCF=2Xx 2 10Xy-8Xz=2X(5y-472)

B HCF=4x L 12X2-4Xy=4X3X-Y)

+HCFE=Xy |
L3X Py 42Xy -Xy=Xy(BX+2y-1)

B HCFE=2m+3) Notice that:e

M eemm?

L2X(m+3)-4y(m+3) { The H.C.F. may be an
=2(m+3)(X-27y) algebraic expression.

B.y-z=-Gc-y
s HCF.=(z~-Yy)

x(z—-y)+(’(y-z)
=X@z-y)-{@z-y)
=(z-y) (xX-0)

E*****************#*##*#*
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Prep. (2)- (2014 - 2015 ) - Second Term - Algebra - Unit ( 1) - Factorization

— From the previous > we deduce that : «

The trinomial which is in the form : X? + b X + ¢ is factorized to two factors :

® The first term in each factoris X

¢ The two other terms in the two factors are two numbers whose product is ¢ (the last
term in the trinomial) and their sum is b (the coefficient of X in the trinomial).

—i From the previous example s we notice that :
When we factorize the trinomial : X2 + b X + ¢ in the form X+ { ) (X +m) s then:

Bt c s positive ( i.e. The product of the two numbers is positive)
s then { and m have the same signasb
If ¢ is negative (i.e. The product of the two numbers is negative)

5 then { and m have different signs such that the great one (numerically) has the
- same sign as b

Before factorizing the trinomial > we must do the following :

® Arrange the terms of the expression descendingly or ascendingly according to the
indices (exponents) of one of the given algebraic symbols. It is better to be descending.

¢ Taking out the H.C.F. of the terms of the expression.
® Performing operations included in arcs and simplifying the algebraic expression.

Eompic [

03 20
=

Factorize each of the following :

[ You can check the truth of
2 2 2
X +56-15x XT+Xy-12y your solution by multiplying
3a°+9a%-120a m(m+7)—18 | the two factors by inspection
X4 _3x2 y-10 yg_ ‘ to get the main expression.

L8 8 8 8 8 8

bl Notice that:«

Bx%+56-15x=x2-15X+56 You must arrange the expression
descendingly according to th
= (X-7) (X~8) vl 810 the

powers of X before factorizing.
X24xy-12y?

=(X-3y)(X+4y)

###***#*#########**#**##***#******#***#***#*#**é
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RE We notice that there is HC.F.

B

can be taken out from the terms
of the expression (H.CF. =3 a)
n3a%+9a%-120a=3 a(a2+3a-40)
=3a(a+8)(a-3)
m(m+7)—18

zm2+7m—18

=(m+9) (m-2)
Bx‘-3x%y-10y?

=(X?-5y) (x> +2y)

% Prep. (2 ) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

-

Notice that:»

You must take out the H.CF.
before factorizing to be
perfect.

Notice that:«

You must remove arcs before
factorizing.

Notice that:«
X is factorized to be X2 x X2 J

(@)X +3 (b) X~ 3

If (X + 2) is one of the factors of : X% + 5 X + 6 » then the other factor is ---.-.....
(©)2X+3 d2x-3

(@ XxX-6 (b) X—15

If (X - 3) is a factor of the expression : X*+3 X~ 18 s then the second factor is ---------
©) X~ 18 d)yXxX+6

T 3000022 53 23

0005000000203 30- 3030303056300 2 2 2 2 2 3

' / — \5 / — -5

.
@ If (X - 5) is one factor of X2 -2 X~ 15 » then the other factor is -« .

g**
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Prep. (2 )~ (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

If (X + 2) is a factor of the expression X2 + 3 X + 2 » then the other factor is ------.

¥E

-

If X~ 3 is one of factors of the expression : X*—7 X + 12 » then the other factor is ---....

La 2

@x?-__ .......... —~10 = (rrerens +2)(X-5)

x2m .......... 10 = (oo +2) (X = coreenene )

Factorize each of the foiia%ing :

BEx2+8X+15 B x2+11x+10

Bx2-17x+30

Bx’+5x-14 | Box?+4x-12
- Ex*-6x-16 (0 x2-3x-10

Factorize each of the following : |

HX?+5Xy+6y° B a%+ 11 ab+ 30 b?
Bl (0 b2+ 3 be - 10 ¢? | Bl a2 +22ab-48 b2
Bx2-15xy+36y> [ a2 13ab+42b2
B0 x*-5xy-24y> | Bl x?-7xy-18y?

B0 2000 3 3

Factorize each of the following :

Bmsxi-10x-15 -~ Bl222+282+96
By +y -6y o B0 x®-3x2-28 X%
B3x2-42-15x Bisx-15x%+3x3
B-2x*-2x+40 : Brl-x?+2x+63
[0 a2b2-24 ab% + 143b° 2a%-24 a2 b? - 26 b

E*********#***

&
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Prep. (2)- (2014 - 2015 ) - Second Term - Algebra - Unit ( 1) - Factorization

:

—i To factorize the trinomial : a X° + b X+ ¢ where (a %+ 1) s we do as follows : e—

Factorize : a X2 into two factors : « { X s m X » and write {( {x +n) 1
them inside two parentheses as shown in the opposite >/
figure. S

Factorize the last term in the trinomial (c) into two factors : {( m X +h ﬂ

«n and h » and write them as shown in the previous parentheses.

Find : «The product of extremes ( outer terms ) + the product of means (inner terms) »
If the sum equals the middle term in the trinomial » then the factorization is true. If not

» then the factorization is false hence » we should try again to get the true factorization.

® If the sign of the last term in the trinomial is positive » then the sign of the second term
in each of the parentheses is the same as the sign of the middle term in the trinomial,

® If the sign of the last term of the trinomial is negative » then the two signs of the second
terin in each of the parentheses are different.

0303000 3

=4XO6GX+1)(2X-5)

Factorize each of the following expressions :

n2x2~—X—6 6a~a27+532

B4 x2-11xy-15y> BY48 x3-112x%2-20 x

| (ex__+3)]
2 N - _

: B2x2-x-6=2x+3)(x-2) (& =]
* L(sa_ -9)]
® Pl6a-27+52=5a+6a-27 >
: =(5a-9) (a+3) L(a___+3)]
» HEux’-11xy-15y | §(7X\/<;5Y)§
: =(1X+5y)2X~3y) e
* We notice that there is H.C.F. among the terms of the trinomial ,
L d then we should take it out « H.C.F. is 4 X » [6x +1)
: ~48X3-112x%-20% X
» =4X(12Xx%2-28X-5) ex  -3)]
=

%ﬂ%

*
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% Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

(D If (2 X+ 7) is a factor of the expression : 2 X% 3 X — 35 , then the other factor

IS orernenee s,
(@) X-5 « (BYX+9 e Xx+1 dXxX-3

2X2-—X--6=(2x+ .......... Y (reeenenes ~2)
(2]3X2=TX+2=(X= e ) (ceeereenes)
6x2--11-x+3=(‘.v..; ...... Y (i )

.......

2 TREY P e——"

vew

Factorize each of the following expressions :

Bos?-7z+2 B3x2-10x+7
B3x%-14x-5 o Bs5x%+4x-12
B3x%2+10x+8 B8 x%+14X+5
Bloex?-11x+3 Bs5a®-18a+16
Bm3y?+7y-6 B8z +2z-3
E4y’+5y-21 ., B12a2-a-6

(2] Factorize each of the following expressions :

B2x?-5xy+2y> Bo3x2-20xy-7y?
El 6 a%+ 5 ab + b? B2y +yx-x?

B ) 10 2% + 11 ab - 18 b2 B0 6X%-47 Xy -63 2
7 X*+23 x%y-30y?

3000 0 90 2

E********

%

Page [ 7 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717

%***#**#**####**#******##*

T



5

00000 - - 3 -

L3303 3333233 3 3

% Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

%
X

— The perfect square trinomial has the following properties : «
n The first term is a perfect square and it is always positive.
The third term is a perfect square and it is positive also.

~ [B) The middle term = + 249 *term x| 3"term

he trinomial is a perfect square s then :
n‘Thaz middle term = + 2 x Y the first term x| the third term
(the middle term)’
4 x the third term

. T 2
-The third term = (the mlddle térm)
4 x the first term

B he first term =

Example

Complete by the missing term in each of the following trinomials to be a perfect square :

4o x? +25 Blisa?.... +1
K25 x2-60x+ e e +12Xy+9y?

Bl The middle term = + 2 x4 1term x4 3™term
=+ 2xY49 X2 xY25=22x7Xx5=£70X

The middle term = + 2 x| 1*term x* 3"term

=+2xY16a>xY1=+2x4ax1=%8a

(the middle term)® _ (- 60 X)° _ 3600 X 2 36
- 4 x the first term 4x25%x%  100Xx2

The third term =

. 2 2 2.2
Theﬁrstterm:: (thenndd{eterm) - U2Xy)” _144X7y =4 X2
‘ 4 xthethirdterm = 4x9y? 36 y*
Example @

Find the positive value of ¢ which makes each of the following trinomials a perfect square :

BxZvcx+25 Blc?y2-90y+81

2000000003033 3035569696963 30. 3

g&#ﬁ#&#

g
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Factorizing the perfect square trinomial

Prep. (2 )- (2014 - 2015 ) - Second Term — Algebra - Unit ( 1) - Factorization
se=%10 y " C s positive soe=10
the middle term)? 2 2 (~90y)? 2.2 8100y’
The 1% term = LTy = o Chyt =
. " 4 x the third term Y =431 Y 4 x 81
~ Py =252 o e?=25
c=%x35 » . €18 positive se=15

i
g |
|
|
i
|

If the trinomial is a perfect square s then we can factorize it to be in the form :

(V The first term & 1 Thethu‘d term )2

Notice that: The sign between the two terms inside the parentheses is the same sign
of the middle term in the trinomial after ordering its terms descendingly or ascendmgly
according to the exponents of one of its symbols.

*****ﬁ**#***********##******#ﬁ

E#**#***********#**

The following example shows that.

Factorize each of the following trinomials :

Bl2522+20a+4 Blisx2-24x+9
Bl 25 a* - 90 22 b + 81 b? %x2+%.x+i_
Bisx?-48x+32 K28 x-49 x%-4

Solution

After checking that each of the trinomials is a perfect square , we can factorize
directly as follows :

B252%+20a+4=(Y25a2+Y4) =(5a+2)?
Bi6x2-24x+9=({16x2-9) =4 x-3)

BJ254¢-90a%b+816%= ({252 Y8162 ) = (5 82—~ 9 bY?

5x2+-—x+ Jlxz \/_ (3x+2)

e

BHi18x%-48x+32=2(9Xx%-24X+16) Notice that:e
=7 m[ 9x2- VTg )2 Th::bH%C.F.fshful.d b?, taken
ation.,
=23 X4 l out before factorization

$ Page [ 9 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717
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$€$~ Prep. (2)- (2014 - 2015 ) - Second Term - Algebra - Unit ( 1) - Factorization
I8 X —49 X2 -4 A Notice that:.
=-49X%+28X-4 ~49 X% +28 X—4 is not
= (49 X228 X +4) a perfect square while
=—(7X-2)° 49X%-28X+4is
2 perfect square.

Example [E)

Use factorization to facilitate getting the value of each of the following :
Bl (55)% + 2 x 55 x 45 + (45)* B 312)? -2 x 312 x 311 + 311)?

- olutin |
BB (557 + 2 x 55 x 45 + (45)2 = (Y557 +{ (457 )2
= (55 + 45)% = (100)? = 10000

BJ (312)* -2 x 312 x 311 + (311)? = (Y 312)* Y (311)? )’
=(312-311°=12 =1

200202000 333033 3 )

»x The expression : X 2_ 6X -i'-tk isa perfect square wﬁén k = e
(2) 36 ®12 ©3 @9

Lg 8 g

3 The expression : X 2.8X+kisa perfect square when k = -

® . (a)-16 © ()16 ©) -8 )8
b .

2 (3)If the expression : 9 X2 + 24 Xy — ky? is a perfect square s then k = ------...
® (a4 (b) 16 (©) %16 (d-16

»
3 @X2+kx+ 1 is a perfect square when k = .-
@1 (b) 2 ©3 (d)4

o

* The expression : X2 + k X + 9 is a perfect square if k = -
(a) 8 (b) 10 . (©z6 * @3

306 326 3

$‘$ Page [ 10 ] - Math - Mr. Mahmoud Esmaiel - Mobhile : 01006487539 - 01110882717
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$’$ Prep.(2) - (2014 -2015) - Second Term  Algebra - Unit (1) - Factorization _
» @If4x2+kx+9isaperfectsquare,thenkz ---------- |

: (a) 72 (b) 6 (c) 12 (d) 36

: If the expression’ :25X%+k+49isa perfect square s then k = «-oveeeeee

x (@x35X (b)£70 X (©)x24 X dx14x
»

3 If4 xz;;—kXy+25 yzisaperfectsquare sthenk = -oeoec

: (a) 25 (b) 10 ©£20 (d) 30
3 (9 ) The expression : k X2 +24 X + 16 is a perfect square if k = -+

: (@2 ®»3 © 4 )9

*’ (0 BX-2)2X-5=6X2+kX+ 10 »thenk = e
(@) 19 ®4 (c)-19 @15

***

s

» If the expression : k X +4 X + 1 is a perfect square trinomial sthen k = -.---...

##*##*#*#**########g

(a) 1 (b)2 ©3 (d)4
(12) The expression : 25 X2 4 «--ux...i24 ¥ 4 is a perfect square.
@4X 10 x . ©5X  @20x

Blfx2+y2=17 9Xyz5 ,then(xmy)zg; ..........
@7 . 17 ©12. @5

141 (X +y)’ =64 and Xy =15 sthen X2+ y? = oo
(a) 8 (b)-34 (c) 34 (d) 49

% (15 Xy= 16 X2 +y%=4 » then the value of : (4 X+ y)° = e
(@25 (b) 362 - ©)5 (d) 4

mlf(x-y)2=36‘andeu 10 ,thenxz-f-yz:: ..........

****?***************

* If(3C+:§/)2z64 ' Xy=15 athenxz+y2z ..........

:Ifab=-2,a2+b2=5 s then the value of : (a +b)? = ----r---- ,

* (@)4X2-20Xy+25y?=

§-$~$ Page [ 11 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717
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B g =k{| Prep. (2)-(2014-2015)- Second Term - Algebra - Unit ( 1) - Factorization

x Ifx2+'mx+9is af@gffectsquare sthenm = -ee.

*x

xé

(1 )Factorize each of the following :
Brm?-2m+1
Broox?+12x+4
Bry9a®+6ab+b?
162240 ab + 25 b%
Bl 36-60k+ 25Kk

)(Cz~i~2)Cy~i-y2

B 255 -10b+1

E&4xz-4Xy+y2
El1+14x+49x?
[Ei1-10a2+25a

Factorize each of the following :
B 18y’ -12y+2

B 2x?+36Xy+27y%
B0 62— 12a2b%+ 6 b
Bio24x+24x2+6x3
B0 4b%c+bc? +41b°

Bl2x2+8Xy+8y?
BE24a*+242%+6

B0 20ay*-60ay+45a
m@3z+4224+147z7
i 60 ab - 36 2 - 25 b’

a perfect square :
B36x%+kx+1
Bl4x?+Xx+k
Bxkx?-6x+1
Bk’ Xx%-4x+16

Find the positive value of k which makes each of the following trinomial expressions

B 16 y* + ky + 100
n9é2+123+k
-12ab+9
El-+~14y+k2y2

(4]

Us
2 fas
5

60 30 2 3 0 0

1

m(997)2+6x997+9
Ei25-2 x 45+ 81

se factorization to get the value of each of the following easily :
| (87)% +2 x 13 x 87 + (13)?
(73)"’+2><73><27+(27)2

B (99)% - 2 x 99 x 98 + (98)>
B¥ L0 (20.7)2- 14 x20.7 + (0.7)>
B99%+2%x99+1

E************

*
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B 32 =% Prep. (2)-(2014-2015) - Second Term - Algebra - Unit ( 1) - Factorization

We know that : (a+b)(a-b) = a% - b? ie.azmbzx(a+b)(a~—b)

The expression : a® —b? is the difference of two squares of the two quantities a and b

s therefore it is called the difference of two squares.

|

Then we deduce that :
The difference of two squares of two quantities

= (the sum of the two quantities) x (the difference of the two quantities)

Eompie

Factorize each of the following :

I x2-25 Bl xZ-9y

B 4o x4-1 B a-

Solution

Bx?-25=(x+5)(x-5) BPxi-9y’=(x+3y)(X-3y)
Beoxt-1=0x>+p0ax*-1) BFd-1=(Fa+$)(52-1)

(Eramplc )

Factorize each of the following :
Bl2x?-18 Bl x3-64x

Bix-2 B 16 x4-81

Solution

T

B2x2-18=2x2%-9) (Taking out the HC.F))
=2(X=3) (X+3)
B x3-64 x=x(x2-64) (Taking out the H.C.F))

=X (X—8) (X +38)
B x*-2= %(x2-4)=%(x-2)(x+2)
Blicx*-81=(4x%2+9)(4Xx%-9=4Xx%2+9)2X-3)2X+3)

E**********##*
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Use factorization to get the value of each of the following easily :
Bl 25)° - (157 Bl (.67 -(14)
(99)2 -1 ( 52 x 48

Solution

B (25)% - (15)% = (25 - 15) (25 + 15) = 10 x 40 = 400
BPla6?-(14°=(16-14(16+14)=02x3=0.6

Bl 99> - 1=(99 + 1) (99 - 1) = 100 x 98 = 9800

52 x 48 = (50 + 2) (50 — 2) = (50)% — (2)* = 2500 — 4 = 2496

<$> Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

(JHX?~y*=16 5X+y=8 sthen X—y = v

(a) 64 .. (b) 128 (©)2 ) @1
Ifxz—y2312’y—x~?~3 ,thenx+ym ..........

(@)-4 NO . (© 12  (@-3
Ifxz_,yzng ,x*}*yz'z ,{henxmy.z ..........

(4)IfX?-4y>=24and X2y =8 sthen X+2y = orrr- |
(a) 3 (b) 16  (©36 (d) 6

(a4 (b)-4 ()21 (d)-21

alfx-l-y:Sandxzwyzz 15 sthen X —y = «rrerveres
(a3 ()5 () 15 (@10

(6)IfX~y=5and X+y=6>then X% —y?>= oo
(a) 11 (b) 20 (c) 30 (d) 40

Ifx+y=12andxmy=6,thenx2~y2:.~. ......... |
(a) 18 : (b)6 ()72 (d-6

T2 00 000 30 3

LS .8 2
:
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E 3= Prop: (2) - (2014 -2015) - Socond Term _ Algebra _Unit (1) - Factorization _
(8)Ifa+b=3,a~b=5 sthena’—b?= -
(@) 8 (b) 15 (c)2 @ 3
(9)x*+a=(X-4)(X+4) sthenas= e ,
(a) 4 (b)-4 (©) 16  (@-16
(99)% — 1 = v . |
(a) 890 (b) 990 - (¢) 9900 (d) 9800

(1] X+y=7sX-y=1sthen X% ~yZ= e

(21 X2+a=(X-3) (X+3) rthena= e

(B x2-y*=27and X~y =3 sthen X +y ="
@Ifx2~yz=24andx4yz8 sthen X —y = wcovvenens
(5) (75)% = (25)% = 100 5 -

(6] (75)2- R ) PR —

(132 = Q7Y = oo

(012 = 1 = oo X covvereies S e (use factorizing)

30330 0 2

Factorize each of the following :
= 1 [N Bla?-25 BElisx2-9
»= By -1 Blx2-4y° B 0225 x2-y?
¥ E49x%-64y? Bl0e625a%-8102 | IO 9-y?
; EB-9x%+25 | Wa?bv’-1 B 03 a2 - v* ¢*
% BEx*-100 2116 25— b° Bx2-
3 1 2 2
@mly2_2l 17 004 X2-025y2
z By y -2 552 [E0.04 x 5y
> 3
»
»
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Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1) - Factorization

Factorize each of the following :

BE2 x?-32 Bi3y2-27 Blx3-25x%
B xt- x? B8 x?-50 Ba2x’-712x
Bx3y-xy ﬂ27x3?'w4SXy6 E%X2-—3

e 2 -

Use factorization to get the value of each of the following easily :
03 (77)% - (23)? (75)% - (25)? (78)* - (77
(125)* - (25)2 B (11.6)2%-1.6)> B 6277 -01.73)°

E&#**&*******#&*#******&#&***##**#*****
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Prep. (2 ) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

o

~—i Hence we deduce that : «
The sum of two cubes of two quantities =
(the first + the second) (the square of the first — the first x the second + the square of the second)

Le.s ®b =@+b) @ Oab+b)

For example :
X3+8=x3+2=(X+2(X%-xx2+2%
=(X+2)(X*-2X+4)

~+ Hence we deduce that : «
The difference between two cubes of two quantities =

(the first — the second) (the square of the first + the first x the second + the square of the second)
i.e. 2> ©b*=(a-b) (@ @ab+bd)

3 32

Forexample : X*-27=X>-33=(X-3) (X% +Xx3+3)=(X-3) (X*+3 X +9)

e

Factorize each of the following perfectly :

B8 x®+125 Bl27 2 - b Bsx®+ L
B} °-64v° H4ox*-5x Bo+y)?+x3

60 0000 - 0 2 3

B x’+125=2%°+(5P°=2x+5) (2X%)*-5%x2X+5%)
=(2X+5) (4 X%2-10 X +25)
H272-v=3a’-t’=Ba-b)(Ba)’+3axb+b?)
=(3a-b)(9a’*+3ab+b?

3 2
sx7+ 4 =007+ (3 = @x+ ) (@022 x5 & +(3))

A

=(2x+3)(4x*-x+ %)
P06 - 646° = (a2)° - (4 b)° = (@2 - 4 b) (@2 + a2 x 4 b + (4 b))
=(@?-4b)(@*+4a’b+16b?
40 x4-5x=5x@8x3-1) (Taking out the H.C.F)
=5XQ2X-1D(@EX%2+2X+1)

Eﬁ***ﬂ*************

w
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Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

¥
2%

.Ifx3+y =21+ X Xy+y2 3sthen X +y

(@)3 L @2 © -7 )7
(2)ifa®-b*=18anda? +ab+b2=6 sthena—b= -orm |
(a) 108 (b) 24 (©3 (d) 12

) (x2

x3+8--(x+-

XB"'m = (X~ m)(x2+4x+ ),thenm_l...s .......

&)

****************&*****#&#**#*******#***#**%

3.1 B4 x°+27
' B343-27m’
EJx3y3+27
3
B8 a’ +0.001 lmocmm -n’ 1+125b6
18 X3 -343 y8 BHxS +y© xS -
(2] Factorize each of the following perfectly :
* H2x’+16 E:’.x3-81 B 64l
* panlmn-27mt B2 x° - 54 X2
: B216x°+250y° Bls4 x4y’ - 16 xy°
3
L 3== X% |Page [ 18 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717
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$$ Prep. (2) - (2014 - 2015 ) - Second Term - Algebra ~ Unit ( 1 ) - Factorization

Factprize:2a2u2b+ab--4a

- Let us divide the expression as fo,_llows :2a%-2b+ab-da= 2 at-2 b) + (ab—4a)
Taking out the H.C.F. between the terms of eaéh of :2a*—~2bandab-4a
» we find that the main expression = 2 (a2 - b) + a (b — 4) s then we notice that there is
no common factors between 2 (a2 —b) and a (b - 4) » then we should regroup the main

expression by another way as follows : ‘
2a2-2b+ab-4a=2a%+ ab) + (-2 b -4 a) (Commutative and associative properties)

=aa+b)-2(b+22a) Notice that:

=a2a+b)-2Q2a+b) ( b+2a=2;ﬂ
We notice here that there is a common factor which is (2 a + b) » then we complete
factorization by taking out the common factortobe 2a* ~2b+ab-4a=(2a+b) (a-2)

RO 2

(1)aX+ay+bX+by=(X+y) (-~ )

ax+bx+5a+5b=(a+b)( .......... )

Factorize each of the following perfectly :

33000000 0 33 -

%#*##**##*#******#&*****##

EBiJax+bXx+ay+by BElab-bd + ah—dh
Bax+yX+y+a Bigam-an+m-n
BaxXx-cy-cX+ay BIm X-my-nX+ny
B@Xy+5Sy+7X+35 | B7x-28+ax-4a
'm5f—-’,10m\-'—‘al’+2am | BWD3ax-a-6bXx+2b
fFacto‘ri‘ze each of the following .peffectly :
Bc+cd+dh+ch " B6m*-n+2m-3mn
: B8m-2m*+12n{-3m! BX?-2Xz-2Xy+4yz
: Ba®+2ab+b*-¢? B25x2-10Xx+1-y?
X




X2 Prep. (2)- (2014 -2015) - Second Term — Algebra - Unit ( 1 ) - Factorization

Solution

300 0909090909090 0000000 ET

X316 =(X*-4) (X4 +9)

Factorize each of the following expressions :
B4 xt+y Blxt-16

nAdd to the given expression : 2 x'\' 4x* x|y i.e. 4x? y?

» then we subtract it again in order not to change the main expression.

4x4+y4=4x4+y4+(4x2y2-4x2y2)
=@ x*+4x2y?+y" -4 x2y? (Commutative and associative properties)

A perfect square | [ A perfect square
trinomial monornial

=2 x*+y)? -2 xyy
=2X2+y?-2Xy)2X%+y*+2Xy)
(Factorization of the difference between two squares)
=2X%-2Xy+y)(2X2+2Xy+y%)
(Ordering the terms of each expression)

From (1) s (2).and (3)
X3 16=(X2-2) (X2 +2)(X2-2X+2) (X2 +2X+2)

(Difference between two squares) (1)

s -+ (X* - 4) Can be factorized as a difference between two squares as follows :

X*-4=(X*-2) (X% +2) 2
s "+ (X* + 4) Can be factorized by completing the perfect square as follows :
Add:2 xYx*x{4 .€. 4x? ,then subtract it again
Xt r4=xtr444X2-4 X2
=(X*+4x2+4)- 4Xx° (Commutative and associative properties)
Y v
(A perfect square) _ ( Asgfg;:ft )
trinomial monomial
=(X2+2)2-2%)2%=(X?+2-2X0)(X*+2+2X)
(The difference between two squares) 3)

B

Lt s s s s s S SRS R ERE TR NS

E****#*********#*****
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1 X4+4=(x2‘*‘2)2“‘"“: ......
(1)

Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

|

1 | Factorize each of the following perfectly :
x*+4

0 x*+4y*

1) a* + 2500 b*
04 x%+625 2%

Factorize each of the following completely :

Box*+2x%+1 Blx*-28x2+16
Bl x*+9x%+81 B9 x*-25x%+16
Bxt+3x%y’>+4y* : B m*- 11 m?n? +n*

e 3 0 -0 2 3 3 3 e

E*************************#&*
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Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

1 | Factorize each of the following completely :
M3x:-12 (@b +b-b-1
@Xx*+5xy-24y* @ x3-27

(2 ) Factorize :
(D5X-10y-aX+2ay @27 x°-64
@)5%x%-20

Factorize completely :
Ma%?-b’-a+b @ X%*-10Xx+16

@ Factorize each of the following completely :

Mx%+1 @ Xx*+ 64
@)99X%-x-100 (4) 2ab - 10a + 3b - 15
[a] Factorize :
M3X*+13X+12 @Xy+30+5y+6X
@2x*-16x . -
[b] Use factorization togind the value of : (77)? - (23)2

@' Factorize each of the following expressions completely :
MD2x%2+5X+3 @X*+Xz+Xy+zy
@2x%-50 ~'(a)4 a* + 1 (by completing the square)

Factorize the following expressions :
()5 x2-49 @x3-3x2-10X
(@)2ab-10a+3b-15 @ x*-81

303 2 0 000 0 3003 33

Factorize each of the following :

= WDx*+4l4 @x3+27y

®X  @X2-6X+5 ()25 X249

: (6)5ab+10a+3b+6

.3
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ma$ Prep. (2 ) - ( 2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

5

»
b (9 ) Factorize :
(D Xx*-64 (@3 x%-81 @6X*-7X-3  (@2ab-10a+3b-15 3¢
»
(10) Factorize each of the folowing : - - e :
(2x3-54 (@ aX+bX+ay+by  @X*-T7x+12
@2X*+7Xx-4 ®4x%-9
Factorize each of the following expressions : .
MD3X%2+10X+8 @ x*-81
@x*-8 @ Xx*+64y*

Use factorization to evaluate : (65)2 + 2 x 65 x 35 + (35)2

Factorize each of the following : |
DX*-5x-14 @2X%*-5X+3

@ Xx>*-125 , | @aX+bX+ay+by
(14) Factorize : y* + 4 x*

Factorize the following :
(DX3-125y3 @2Xy-10X+3y-15 (@) x%-16y8

330 000 2203

Evaluate using the factorization :

Factorize each of the following :
MX*-10x+25 @3x*+7x-6 @2x2%-8 @x*-27

* (D767 +2 %24 x 76+ (24)? @) (75)% - (25)%
*x

* — )

3% (17) Factorize each of the following expressions :

® (Hxi-x-12 @2a%-32

: @2x°+54 @x*-9x+x*-9

»*

»x

»*

E*****
%
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Prep. (2 ) - (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

o

If anand;bare two real numbers andif a x b=zero sthena=0orb=0 j
For example : .
oIfX(X-3)=0> eIf(X+2)(3X-5)=0,
then X =0 then X+2=0 .. x=-2
orX-3=0sthenX=3 or3X-5=0 l.@.x::g—

—iFor solving the quadratic equation in one variable using factorization > we do as follows : —
n Make one of its sides equal zero , let it be the right hand side.

Simplify the expression if needed to put the equation in the form : a X 2¢4bX+c=0
' ’Factorizé the left side to two factors to get the values of X

The following examples show the steps which we mention previously.

Find in R the solution set of each of the following equations :
Bx2-5x-6=0 BP2x%?+7x=0

Blx2-6x=-9 B x+27%=25

|
B x2-5x-6=0 . (X=6) (X+1)=0 (Factorization of a trinomial)
s either X~6=0 sthen X =6 orX+1=0sthen X=~1

~SS.= {6 b e 1}

We can check the truth of solutions by substituting by each value of Xin the main
equation as follows :
eat X=06

The left hand side = 6% — 5 x 6 — 6 = 36 — 30 — 6 = 0 = the right hand side

~ X = 6 satisfies the equation
eat X=-1

The left hand side = (= 1)2=5 (- 1)~ 6 =1 + 5 — 6 = 0 = the right hand side

= — | satisfies the equation.

H . 2x*+7x=0 L X2X+7)=0 (HCF)
~ either X=0 or2X+7=04then2X=-7

F 023000 000000 00
000000000 000360000 503363030 563030 9 3033

&

E#*
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$&4$~ Prep. (2)- (2014 - 2015 ) - Second Term - Algebra - Unit ( 1 ) - Factorization

sl

From the;_}yrgvious eiaiﬁplea we observe that the quadrétic equation has at most two
solutions (two roots).

The solution set of the equation : X 2_5X=0inIRis -ororer

(@) {0,-5} {05t . (@©{2,3} @{-2,- 3}

ol b s L a8 8 S 8 2 2 2 2 R 2R R R R E R TR gng gy

2 | The solution set of the equation : 2 X - X 2=0inRis e

= fX=—1 ~88.={0,-71}
: B x*-6x=-9 L X2-6X4+9=0
o (X-3)°=0 (Perfect square trinomial)
3
3 W X=3=0 o X=3
: - 88.={31
x B x+2=2 o X244X+4=25
L d A X2 4X+4-25=0 A X244X-21=0
: W (X+T7)(X-3)=0  (Factorizing the trinomial)
3 - either X+7=0 sthen X=-7 orX—3=0,then X=3
* " 88.={-7,3}
: Another solution :
*x (X +2)2=25 : S (X+22-25=0
: Using factorization of the difference between two squares.
* SX+H2-5)(X+2+5)=0 SX=3) X+ =0
: o either X—-3=0sthen X=3 or X+7=0sthen X=-7
* S.S.={3 9-—7}
* Another solution :
: (X+2)2=25 S X+2=%5 either X+2=5sthen X=3
3 orX+2=-5 S X==T7 S.S.={3 a~—7}
3
3
3
o
:
3
3
3
*
o
*
3
3
3

@ {2} ®{0,-2} (©{2,-2} (@ {0,2}

E**#**
s
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Prep. (2) - (2014 - 2015 ) - Second Term - Algebra - Unit (1 ) - Factorization

3 The S.S. of the eQuation C X2 X =0inIRis e

%
E3

: (@) {0} ) {1} ©{0,1} @{-1,0}

: @The S.S.of the ¢quation : xz +4=0,XEQiSs -
x @{2} ®) {-2} ©{-2,2} @D

2 (5])If XER » then the solution set of the equation : X% +25 =10 is ---------

=
»

@ {5,-5} - (b) {25} ) {5} (d)

bd @The S.S.in R of the equation : X% =— 4 is -reeeo-
*= {2} f ®{2,-2}  ©{-2} %,

3 (7) The solution set of the equation : X2 ~25=0inRis -

»*
»

@@ (b) {5} - ©{5,-5} @) {25}

: The S5.S.1in R of the equation : X2_16=01ig e

: @ {4 ,-4} (b) {zero} w ©{6} @ {4}

3 @The S.S. of the equation : X2-9=0inRis e
@9d - {3} © {-3} @{-3,3}

g 8

* If the age of Khaled now is X years » then the square of his age after 2 years is
@X*+4x+4 (b) X% +2 (@) X*+4 (d) (x-2)°

‘‘‘‘‘‘

*###************&***#&#&##&

1] The S.S. in IR of the equation : X (X2 +4) = 0 i -rereerer

The soiution set of the equation : 2 X (X - 3) = zeroin Ris oo

The S.S. of the equation : X2 -2 X =04nRis -wer- ,

The solution set of the equation : X 2.3X=0inlRis wwrrree-

5] The sd!utibn set o'f'thepqpat_ién : X (X 2}7- 9=0in Ris ..........

00000 33333
)

& |&) &)

The solution set of the equation (X2 -8 X+15=0 s XERS -ern

E****

s
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E33% 2| Prop. (2) (2014 _2015) - Second Term _ Algebra_ Unit (1) - Factorization
= ,

»

3

3% (1 ] Find the S.S. of the following equation in R : X* +2 X =0

b .

3

: Find the solution sggminmfor 1 X24+5X-6=0

3

3

: % Find the solution set of the following equationinR: X>+3 X-40=0
3

: (4])1f XEN , find the S.S. of the equation : 3 X2+14=13X
*

3

: Find the S.S. of the equation : X>~5X=14inQ

3

* Find the S.S. of the equation : 3 X? + X =14 inR

-

»

: Solve the equation : X* -3 X =10

3

: Find the solution set of the equation : X (X-3)=10 s X &R
3

»

: (9) Find in IR the S.S. of the equation : (X + 2)> + 3 (X +2) =0

3

* | |
2 (10) What is the real number if it is added to its square » the result will be 6 ?

L8

: Find the real number if it is added to its square » the result will be 12

What is the positive real number if it is added to its square s the result will be 42 ?

**#*#*######*###*#**#****##*#***##*********#**
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+*
w
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B 4% 5| Prep. (2)-(2014-2015) - Second Term - Algebra - Unit ( 1 ) - Factorization

| = Find the positive rational number whose square is more than 5 times the number by 24

-

¥ (14) Two positive numbers » one of them is less than the other by 4 and their product is
21. Find the two numbers. - | o

La 8 8 8

A rectangle whose area is 8 cm? and the length is 7 cm. more than its width.

Calculate its perimeter.

E*****#***********#********************

*

Page [ 28 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717

é**#*****##*********####******#*****##****




