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Factorization and Algebraic
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L common is an expression that

Zivides two or more expressions exactly,
For example, \

2x-6=2(x-3)
“ere 2 is the common factor which is
=xactly divisible by both terms 2x and 6.

2ab’ + 6ab
|

v v
D@®B®)

L nit Tiles

Rectangular Tiles

The grey rectangular tile represents x and
the white rectangular tile represents — x.
Both grey and white rectangular tiles also
form a zero pair.

£xample 1:  Find common factor of x* + 2x concretely, pictorially and symbolically  os304001
Selution: We arrange one ¥° tile and two x tiles into a rectangle,

B =
x
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Trinomial Factoring
Trinomial factoring is converting trina
A trinomial is an expressiopwith th
Example 2: Factorize x*=
Solution:

2,0

\p t of two binomial expressions,
QA i an expression with two terms. ’
ey, Plﬂ!ﬂn‘&U}V and symbnlmaﬂy 09304002

5
We arrange one +* tile, five
—x tiles and four unit tiles - x-4 ——— . |
into a rectangle. - 5

X -5x+4
=(x—1)(x—4)

Example 3: Factorize x* — 3x — 10 concretely, pictorially and symbolically.
Solution
melywém@emfmmm—xﬁmw b 0

e e GO

: gular tiles to make a larger
s e-ddd zero pair. Adding two x tiles and two SEE
3¢ The given expression because 2x — 2x = (). 3

Factorizing Quadratic and Cubic Algebraic Expressions
Type - I: Factorization of expression of the types x* + px + g and ¢
Example 4: Factorize: »* + 9x + 14
Solution: Two numbers whose product isd-l
their sum is 9 are +2, +7.
So, X +9r+14




=x(x +2)+7(x +2) o W@O‘@@
=(x+2)(x+7) o %&% @
Example 5: Factorize: x° — 09304008
Solution: Twww ct is +24 and their sum is —11 are -8, -3.
So, = 1lx+24 Shadde apa e e Simnkol
=x’ -8 -3x+24 e R i ARCRONE
=x(x-8) - 3(x-8) 24 x 1=24 24+ 1=125
=(x-8)(x-3) §x3=24 R+3=11
C8) x (-3)=24 —8-3=-1]
6x4=24 6+4=10
12x2=24 12+2=14
Example 6: Factorize: p* + 11p+ 18
Solution: p* + 11p+ 18 2+26=28 2 -26=-28
=p +9p+2p+18
(4+13=17) 4-13==17

“9+2=11, 9%x2=18

e e D)
=(p 9)p +2) Tl o)
Consider cases where the coefficient of x° fi W' PIRT:
not 1. } o
] A ' B P—5t-24
Example 7: Factorize: 27 + % > fﬂl) 6y2 —y—12
Solution: o -
Step-1: M e coefficient of x* Step — IV: Change the middle term in the
with constant term. i.e., given expression
2x26=52 27 4 17x + 26
Step—1TI: List all the factors of 52: =2 +4x + 13x + 26
1,52 -1,-52 Step—V: Take out commons from first
2,26 —2.—-26 two terms and last two terms
4,13 —4.-13 =2x(x+2)+ 13(x + 2)
Step — VI: Again, take common from both
' Remember! terms

' An expression having degree 2 is

= (x + 2)(2x + 13)

| called a quadratic expression. Example 8: Factorize: 3x° — 4x — 4
Solution: 3x’—4x -4
=3x +2x—6x-4
=)
2 (1633 -2 (R 6= 4
Step—III: Sum of factors equals middle | x5 + 2)
=m (17) dt )x-2)
1+52=53
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Q.1  Factorize by identifying com m@

(i) 6x+12 _ “ﬂ' |
Solution D“@ﬁ Here, (x+3) is 5 times. Draw the picture of

6x + 12 C& (x+3) and repeat it 5 times. -
= Gx+ ﬁxz W NM ﬁ ﬂ Pictorial represents |
= 6(x+2) (6'1s a common factor) 3 ’

(i) 15" + 20y 09304009 g e L g
Solution: |' 1
15y% + 20y

. ®x 3% @x'y-l@xﬂi@ 3 |

= 5y(3y+4) (Sy is a common factor)

(iii) -12x* — 3x 09304010 :
Solution: =1
—12x* - 3x
= -G @xx-Q@0 (i) X + dx + 3 D

= 3x (4x+1) (—3x is a common factor)

(iv) 4a°b + 8Bap’ 09304011 i W@o(@@)
10N
)

O

| X HAc3
Snll'uﬁnn: O\ = = x43xc+3

; :

da’h + 8ab %“m = x(x+3) +1(x+3)
= @@a®)+2 5 = (x+3) (x+1)
= 4ab (a+ ab is a common factor) Pictorial Representation:
(V) xy-3x" +2x 3
Sﬂl“ﬁﬂn: : : I.I 1 1 l I
Xy — 3.172 +2x I 3
- ®y-%@+20 E“[_"" A 58 B
= X(y-3x+ 2) (x is common factor) 1 ‘ x L1]f!
(vi) 3@’ - 9ab® + 15ab 09304012
Solution: (iii) x* +6x + 8 09304015

3a’b — 9ab’ + 15ab

= xax(®)-3x 3a x®x bH3)x5 @"@ Solution:

= 3ab(a-3b+5)  (3ab is a common factor) Factorization: x™+6x+8

Q2 Factorize and represent ”‘%}@
pictorially: ﬁf‘@l 2)
(i) Sx + 15 09304 g @@@ Elxt2) (x +4)
Solution: o mk . al representation:
5x+15 %“@

o]
%-— — — -




x+4
T o g
- .nn!
: 2 S\J X —x-56
P ) = x-8x+7x-56 —8x | —56x°
L4 ﬁ- - N : = x(x-8)+7(x-8) +7x }
I —_I = (x-8) (x+7) =k
1 r—" (v) x* —10x - 24 09304022
E Solution:
- X B T —10x-24
(V) ¥ +dx + 4 03304016 = —12x+2x-24 ~ 12x | -24x°
Solution: = x(x-12)+2(x~-12) + 2
Factorization: x:+;h.r+;r . = (x-12) (x+2) — 10x
= x+tlx+ :
= x(x +2)0F2(x+2) g:l) ’; ;fy i e
| = (x+2) (x2) % +"4y 219
Pictorial representation: = yoy+6y-12 +6y ) -12y°
. 2 A o = yly-2) +6(y-2) -2y }
X = (y-2 6 3
: _ ‘-‘;; ) (y+6) O @m o
x - fi
7 afl\ K y‘+9y+4y+36 9\ 36Y°
i I = y(y+9)+4(y+9) +4y
il = (y49) (y+4) + 13y
_‘NE\J\J (viil) x* —x -2 el
¥ 1 Sﬂlllﬂﬂll
Q0.3  Factorize: ¥ -x-2
M +x-12 019304017 = X-Qrx=2 - 2x) -2x°
solution: = x(x-2)+(x-2) X }
r+x—12 = (x=2)(x+1) =
= =3x +4x-12 +4x) 125 Q4  Factorize:
= x(x-3)+4(x=3) ;3__1} (i) 27+ Ix+3 09304026
= (x-3)(x+4) t x Solution:
it +Tx+10 09304018 + 7% + 3
Solution: = 2 H6xtrt3 + Ex} 6x°
= T+ 10 = 2xt3)tl(xs3) |4 x
X+5x +2x+ 10 + Sx } +104° = ;.;3} (2x+1) +7x
x (x+5)42(x+5) +2f - (ii) 2% + T1x + 15 09304027
(x+2) (x +5) +7x Solution: @@m
i) ¥ — 6 + 8 o000 2% 7
Solution: Rl B 5 +6x } +30¢°
6x + 8 ®) 2x(x+3)+5(x+3) +5x
= r—4x—2x+8 %@B = [(x+3) (2x+5) +1lx
= xi(x—4)2(x
= (x=2){x
— __—-ra\ — —_——

Zeo® =




(i) 4x* + 13x + 3
Soluﬂuu

4x* + I3r+ 3

= 441 2x+x+3
dx(x-+3+1(x+3)

\ngW

un;lm:n
+ 3x

g

A +&I2
2%
+5x

19304030

}Hs;.;2

09304031

3’4 3x+ 2542
3x(xc+1)+2(x+1)
(3x+2) (x+1)
M3 -11y+6
Solution:

3~ 1ly+6
3y°—9y-2y+6
3y(y-3)-2(y-3)
(¥-3) 3y-2)
(vi)2)* —5p+2

9y
2

=11y

||

3 ﬁ:&
‘:\':mf Cé} G@Q}@

P —4y= y+2 — 4y 11'4}'2
= 2y(y-2)-1(y-2) =¥ ]’
= (y-2) (2y-1) =-S5y
(vii) 42" - 112+ 6 09304032
Solution
42— 11z +6
= 477-87-32+6 — 8z)+247°
= 4z(z-2) -3(z-2) — 3z }
= (z=-2) (42-3) - 11z
(viii) 6 + 7x — 32° 09304033
Solution:
6+Tx=3x° .
6—2x+9x—3x* + Oy

2(3— x)+3x(3-x)
(3—x) (2+3x)
(3—x) (3x+2)

-2

X

}—Iﬁxz
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a'+ab* + b or 4+pt

Let’s factorize: a* + ¢*p* + p*
=a' +b* + o*p?
(@) + (5% + 2
@)+ () + a'p?
= (@ Y+ 42022 2255+
(Adding and subtracting 24°5%)
= (a* + 5% - 2B
=(a’+ b*) — (ab)?
=(a* + b — ab) (a +b +

Solution:
Yty 25
=x*+25 +4*

= () + (5 + 26)(5) - 2(H)(5) +
[(Addmg and subtracting 2{1‘}(5}]

= (x° +5} - 10x% + 4%

(x* + 5)* — 042

= (1: + 5} - (3x}‘

ﬁ ‘-.rm

Z *~(a+b)(a—b)
H\(\;@ x) {x +5+3x)

= —3x+35)(x +3x +35)

®)
=(a*—ab+ b (]__){ [‘?\Q
Example 9: Factorize; %%& [
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Example 10: Factorize: x* +3*  goanaoss
Solution: @)
oyt o %
= @)+ “ .
(Adding and subtracti Q

=@y +0) )— 2667

= (407 - 2oy’

=@+ - V2109) (2 +57 + 2 x)
== 2+ ) P+ 2xp+5)
Example 11: Factorize: a* +64 09304036
Solution:

2" + 64

= @)+ @

= (@) +(8)* + 2(a®)(8) - 2(a*)(8)
(Adding and subtracting 2(a”)(8))

= (& +8) - 164°

a'—bi =(a+b)a—b)

C
= (@ +8) - (4a) = Q@
= (@®+8-4a) (> +8+4q “m
= (¢°—4a+8) (& &)
Type-III: orization of the
expression of the types

(ax® +bx +c)ax’ + bx + d) + k
(x+a)(x + b)(x +e)x +d) + k
(x + a)(x + b)(x + c)(x + d) + k*
Example 12: Factorize:
€ +5x +4)x° + Sk +6) -3
solution:

<+ 5x+4)x + 5x+6)—3

09304037

Let y=x*+5x
= (y+A)p +6)-3
= YV +6p+dp+24-3 4
= Y+ 10y+21 = w
= }-3+?Jf'+3y+21 %“@

(]

=l -

= @W >\ S sx
X +5x+3)

Al _

Example 13: Factorize:
(x+2)(x +3)(x +4)(x +5) = 15
Solution: .
x+2)x+3)x+4)(x+5)-15
Re-arrange the given expression because

[(x+2) (x + 5)][(x +3Nx +4)] - 15

=@ +5x+ 20 +10) (P + 4x + 3 + 12) =
15

=+ 7x + 10)(x> + Tx + 12) - 15
Lety=x"+7x
=+ 10)y+12)-15

ﬂ I
S

=y(y+15)+ 7(y + 15)
=@+ 15)p+7)
=+ T4+ 15)0° + Tx+ 7)
Example 14: Factorize:
(x =2)(x +2)(x + 1)(x — 4) + 2
Solution:
(x=2)(x +2)(x + 1)(x — 4) + 242
= [ - 2)x + )(x + )x - )] + 2
[+ (-2)x2=1 % (-4)]
(7 =22 —dx +x - 4) + 24
= (P-4’ -3x-4)+ 2"

TR

)

cy=x"+T7x

Il

= (X4)(-4-3x)+2

Lety=x~4 > O@@
T

¥ -2y —xp+ 20
= r-20-x(-2)

= Jy+T+ 3W

-



(v —2x)(y - x)
= (@=4-2)F-4-x)

e mm\@d

Type- atlun of

expres of the forms

o @ +3a’h+3ab+ b
« @ -3a*b+3ab’ - b

Remember!
(@a+bY =a'+3ab+3ab* +
(a—b) =d’ - 3a'b + 3ak -

Example 15: Factorize: 8x’+60x"+150x+125
09304040

Solution: 8 + 60x* + 150x + 125

= (2v) + 3(2)%(5) + 320)(5)* + (5)°
=(2x+5)°

= (2x+5)2¢ + 5 X\&%{
Example 16: Factoi l@mﬁ—z 16
Wﬂj@ 09304041
Solution:

¥ — 182+ 108x - 216

= (x)’ = 3(x)%(6) + 3(x)(6)* - (6)°

g

Type —V: Factorization of the
expression of the form a’ + 5°
The expression a” + b is a sum of cubes and
it can be factorized using the following
:dentltly

”(a+b}{a -ab+b}

The expression @® — b* is a difference of
cubes and it can be factorized using the
following identity:

@ —b=(a—b)a* +ab+ b’)
Example 17: Factorize: 8 + 27
Solution:

& +27

=(25) +(3)’

=2 +3)[(22) - @03 +

=(2x+ EW%ER

e z?'y‘ |
=)’ Gy’ |
= (x = 3p)[()° + X)) + Gp)]
= (x—3y)(x* + 3xp + 9)

09304042

ottt

- 2?} 09304043

Do you know?
{ﬂ""ﬁ}:#ﬁ:-}&l‘
(a-byza -6
(a+hy £a +5
(a—b)y £’ - F

Q.1  Factorize each of the following
expressions:
(i) 4x*+81y*
Solution:
4x*+81y"

= (27) + (9% +2{zr) (9y*)-2 {MQ 9D

09304044

(2x*+9y*)* - 36x°
= (274977 - {ﬁry}

(2% +9y*

st 15\ €0
(0 S E‘?@ "

= (a™+8b%) -
= (a*+8b%)’

[ a* =b* =(a+b)a—b)]
(2x°+6xy+9y*)(2x°~6xy+9y?)

+2(a”) (8%) =2(a”) (8b°)
16a°h’
~ (4ab)’




@ =b = (a+b)a—b)]

= (a*+8b*+4ab) (a*+8b’—4a
(az+4ah+EI}2] (a"~-4a

(iii) x* + 4x* + 16
Solution: W
a1

Rearrange

x H16+4x°
(P H4) 4
By adding and subtracting 2(x%) (4)
= (CPHA R2(c7)(4) —2(c ) 4)+4x
= (P+4) =8 4

= (P4 —ax

= (44— ()

= (FH4+2 x) (FH4-2x)
= (x 4 2x+4)(x"-2x+4)
(iv)x' — 1427 + 1
Snlutlun:

Ao 14+

Rearrange
x 1~ 144.2

= () +(1) = %
By a{idmg g°2(f} (1)
= (P20 (1D)-2()(1)- 1457

(1) =2~ 14x"
(F*+1)—16x"
(1) ~(4x)°

a’—b*=(a+b)a-b)

(¥ +1+4x) (x*+1-4x)

{':2+4x +1) (x*—4x +1)

+9y*

4307y + 9y
Qy}g-—.'iﬂ.r]

txz} + 3y +262) (By)-26)By )-aux‘y’

P43y — Gty -30:%Y

P43y - 368y O

3y w

3

me

i

%E@@—émta b)]]
@ ) (7 +3y"6xy)

(X' +6xy+3y’) (x'~6xy+3y’)

(vi) x*~7%y*+y*  (Correction)
Solution:

=Ty ey
Add and subtract 2(x°) (y?)

= (PPHH26) () -208)57) -7
= () - 2y -y

- (g2 ory

= () -Gy’

09304049

a’=b* =(a+b)a-b)
= (P 4y =3xy) (Hy*+3wy)
={x —W) (f +3xy+y’)

following

H+U&+ﬁ&+ﬂh+ﬂ+l

By Rearranging the expressions

(x+1 )(x+4)(x+2){r+3}l-l (- 1H4=243),
(X +xt x +4)(+H3x+2x+6)+ 1
(P+Sx+4) (7 +Sx+6)+1 ...
Let x*45x = y (11)
Now, expression (1) can be written as
(y+4) (y+6)+1

yo+6y+ay+24+1

y+10y+25

{}f}lﬂi.‘f} (5)H5)*

sa’+2ab’+b* = (a+b)’

|| i G|

(y+3)
(X+5%+5)" (0 y = x +5x)
(i) (x + 2)(x — T)(x — 4)(x — 1) + 17 09304051

Solution: @@

o

(x+2)(x=
I 2 T=A-1"

Tx+2x—14) (x”—x-—4x+4]—l-l'? S
(*=5x—14)(x"=5x+4)+17

Lesotn)

gL




e

i @ 2x+6] -3x*
Let x*~5x = y u 5x+6) ~3%°
o e st i 6&@%@%( :6:5.:);]—3_1:" (1)
® ff"’”}(yw ok “ letx+6 =y ...........(ii)
. +4y—14y—56+17 R {y+5r} 32
s ‘“}3"39 NN l : f+sxg+7x}2?5r-3x‘
T e +1 3
- y{}r—— (y-13) = 52.4-.3;;2;1:;:}& 32¢°
= (-13) 5&}*)*3} = y(y+8x)y+dx(y+8x)
( i + = +8x 4 }
= (xz——Sx—!3)(.tz—5I+3} (}’ }(}H- i i =I1+6
(i) (2 + 7 + 3)(24" + Tx + 8) + 1 ovs0082 et
Solution: Nuw
(sz + Tx + 3}(21-2 + Ty + 58 S (1) (f+ﬁ+8X) (x +6+4_x)
Let2d+7x=y ...........(ii) = (*+8x+6) (P+4x+6) .
Now, expression {1) can be written as: (vi) e+1)(e-1)(e+2) (x—2)+5x% 09304055
= (yB)G+s5) +1 Solution: (Excepted cﬂrrechnnj
= y3+5y+3y+15+1 (x+1)(x=1 ){r—l—Z]{x—-Z}i'ﬁx
= y+8y+16 " =122y +5x R
= 0)420) (@) + (@) RN AW OLL
= (y+4y’ %( 11\‘}
Now, = (x H+2) +2(x2}(2) 2(x°)(2)
= (2r+7x+4y (424
(V) (3x*+5x+3)(3x* ﬂ} 42/~
={x‘+2+2x) {I +2-2x)
Solution: ={I +2_r+2} (x -—21“"'2}
(3x* +5-’C‘+3}( +5x+5)-3. 03  Factortoe: 09304056
Let3x%+5x=y........ (i) () 8% + 122 + 6 + 1
Now, expression fl) Girbe wrmn a5 Solution:
= O3 8+ 126 + 6x + 1 ;
= Y‘+5?+g“5‘3 = (293 (1)+3QRx)(1)(1)
3 ;;y;}’ﬂz ) _'-'a2+3"13b+ 3ab® +b* = (a+b)*
=y(y+6) + 2 (y+6 = (2x+1)
= (y+6) (y+2) (il) 27a" + 1084° + 144ab* + 645°  oss0s0s
' Cy=3x*+5 luti
= ggal; +o?08azb+ 144ab” + 64b a5y
Now, = 3a) (4b)+3(3a)(
= (3%45x+6) (3x°+5x+2) S“) f ¢ ) @
(V) (e 1)(x+2) (x43)(x + 6) —3x2 i R +216)°  osr0s0s
_ . ti
Solution: 6) 322 ' % \ Ao, “p“tﬂl SOrrecton)
NN 160 Q& + 180y + 1080 + 216*
By rearranging the terms, %@ f 54 6y)+(6
= ()2 k3 | = (@)3(x)(6y)+3(x)(6y) +( y)

| R



= (xt6y)

(iv) 8¢ — 125)° + 150x)" — 60"y ummw
Solution:

8y — 125‘};‘! + lﬂﬂaf-ﬁﬂx’!y (}%%m

= 8¢ - 60x°y+ 15 o

= (2x)-3(2v) )(5y)'-(5y)’

= (@u-5y)° |
Q4. Factorize:
(i) 1254° -1
Solution:

125a* - 1

09304061

(1]

@\X&f@\\ﬁ

09304064

m?”

= (Say—(1)y’

= (5a-1) [(5a)*H5a)(1H(1)"]

= (5a-1) (25a"+5a+1)

(i) 64" + 125

Solution:

64x> + 125
(4x)*+(5)°
(4x+5)[(4x)*~(4x)(5)H(5)]
[4x+5}(1&r _20x+25)

(iii) x° — 27

Solution:

x-27 W

(*y-(3)°

= (=) H) B3

= (x=3) (x*+3x°+9)

(iv) l[lﬂ[_la" +1

Solution:

1000a” + 1

= (10a)+(1)’

= (10a+ 1)[(10a)*~(10a)(1)+(1)*]

= (10a+1)(100a’~10a+1)

v) 343 + 216

Solution:

437 +216

= (Tx)+(6)’
(Tx+6)[(T)*~(Tx)(6)H6)']

= (Ta+6)(495°-42+36)

vi)27 - 512)°

Salution

27 -512p°

@QYS@
Ci\é% }+(8y}“]
{9+24y+64 )

Highest Common Factor (HCF)
The HCF of algebraic expressions refers to

the greatest algebraic expression that
divides two or more algebraic expressions
without leaving a remainder.

(a) By factorization (b) By division
Example 19: Find the HCF of 6%y, 9)°

09304066
IXIX
Kxbty

=3xxxy= 313( 3xy

Suluﬁun

Qxyz 3>¢I

= HCF

= 31'_}’ {Prﬂduﬂ of com n [e)1

u CFbY
% on m udf 27, x° + 6x — 27,
~9

ST
Solutmn.
Y=y 9>
= (x =3[+ 3)x) +(3)°]
=(x-3) +3x+9)
X H6x—27=x"+9%—3x-27
=x(x+9)-3(x+9)
=(x+9)x—-3)
Q=g g3t
= (x=3)x+3)
Hence, HCF =x-3
(b)  HCF by Division Method es304068
Example 21: Find HCF of 6x’ — 17x" — 5x+ 6
and 6x° — 5x” — 3x + 2 by using division

method. @D{f@

Solution: w(,é\
@M@ e [ )
- ‘l?x': 5.1'16
126+ 2x— 4

(103)-




Here, 122" + 2x — 4 = 2(6x° + x — 2)
2 is not common in both tl:le given
polynomials, so we ignu
only 6x°+x—2.

X7 i’\

6x +x—2

+ x’;Zx
—18x - 3x+6
:l&f:lﬁ'fﬁ

The least divisor that !egve the remainder zero
is HCF. Hence, HCF = 6x* + x -2

Least Common Multiple (LC

The LCM of two or more algebraic
expressions is the smallest expression that is
divisible by each of the given expressions.
To find the LCM by factorization, we use
the formula.

LCM = Common factors * Non-common
factors

Example 22: Find the LCM of 4x°y,

Solﬂutiun:
45y =
Ex}yl = 2 x u X KJ_!X@
Common f = 2Xx2 Xy XxXy=4x"y

Non-common factors =2 x x x y= 2y
LCM =Common factors * Non-common
factors

LCM = 4.r2p_,>< 2y

N

= J_l“'
Example 23: Find the LCM of the
polynomials * — 3x +2, x> — 1 and +* —Sx+4.
09304070

Solution:

As ¥-3x+2
=.r2—2.t_—x+2
=x(x-2)-1{x-2)
=(x=2)(x-1)

And ¥ -1
=(x-D@xx+1)

X—5x+4 Q 1
=I2“4I—I+4 ®) K@(
=x(x=4)-1(x—4) “m
= (x—4) (x— Q

Common

e

x+ I)(J: 2)(x—-4)
mmnn facturs x Non-common

"{I— 1} *(x+1)x-2) (x—4)

=x-Dx+ Dx-2)(x—4)
Relationship Between LCM and
HCF
The r relationship between LCM and HCF
can be expressed as follows:
LCM x HCF = p(x) x g(x)
Where, pl)=1% pulynumla[

g(x) = 2™ polynomial
Example 24: LCM and HCF of two
polynomials are X -10¥°+1 1x+70 and x — 7.
If one of the polynomials is x* — 12x + 35,
find the other polynomial. 09304071
Solution:
Given t.hat

LCM = -u 1
s O
we knuw that:

LCM x HCF l
g(x)= |
p(x) |

_ (X =10x" +11x+ 70)(x—T)

¥ =12x+35
xr+2

x' =126 +35 ) x'~ 106 + 11x + 70
X = 12¢ +35¢

2%~ 24x + 70

2 -24x+ 70

So, g(x)=(x+2)(x-7)
—x‘ Tx+2x - 14
=y —5x—14

Example 25:The LCM of ¥°

lsx;p(x+y} Fi

HCF=
‘Polynnmral B
polynomial =x"+ xy




As we know that:
LCM x HCF = Product of two polyno

WWQ\X

“\\1‘“@3

;}w@@n@a}s
)]  rem
_ (v + )"+ xp)
 w(x+y)
_ x4+ y)x(x+y)
C wlx+y)
HCF = x(x+y)

‘ Q.1  Find HCF by factorization
I method.

| (i) 21xy, 3507

Solution

21y, 3507

Factorization
2160y =3xT x. x.y
3507 =5xT x.yy
Common factors =7, x, y
H.C.F = Txy (product of
(ii) 4x* — 9", 2x* — 3xy %
Sﬂlutmn
4’ — 97,
Factorizatio
4’ -9 = ()" - (3y)°
a’*—=b’ =(a+b)a-b)
= (2x+3y)(2x-3y)
Now,
2v°-3xy = x(2x~3y)
Common factor = (2x—3y)
H.C.F=(2x-3y)
(i) x° - Lx'+x+1
Solutlun
~ L, 4 x+1
Facmrizatmn
Y1 =@y -
sal-b' =(a—-b)a’+ab+b’)

=fe=1) I(I) + ()(1)H(1)]
= (x=1) (x*+x +1) O

Now,

AN

09304075

Exerc

=

Q@

ise 4.3

Common facmr (x*+x+1)
HCF=@x*+x +1)

(iv) @ +2a* - 3a, 24" + 54° - 3a
Solutiun:

a + 24 =34, 2¢:"l+5a2 3a
Factunzatmn

a +2a°

W-ﬂ-fﬂ
é& =a[afa+3) -1 (at+3)]
= .rz a+3 (a ]

Now, 2a’+5a"-3a = a{za?+5a-3}
= a[2a"+6a-a-3)
=al2a(a+3) —1(a+3)
=a (a+3)(2a-1)

Common factors = a (a+3)

H.C.F = a(a+3)

(V) C+3t—4, 2 +5t+4,6 -1

09304076

09304077

Solution: (Curra:hon}
C+3t+4, 2 45t+4, 21
Factorization
C+3t+4=0+4t—t+4

=t (t+4) —1(t+4)

=(t+4) (t+1)

E+5tH4=t'+ 4t +H+4

(e

= (t+1) (1)
Common factor = (t+1)

= (a+b)(a-b)]

{105)—

H.C.F=(t+)




(vi) x* + 15x + 56, x* + S5x — 24, 2% + 8«
Solution:

X+ 155+ 56, 5 + 5x — 24, % + 8x
Factorization

X*+15x+56 = P+ Tx+8x+56 m
W
Q
45524 c—3x-24

= x(x+8)-3(x+8)

= (x+8)(x-3)
+8x =x(x+8)
Common factor = (x+8)
H.C.F = (x+8)
Q.2  Find HCF of the following
expressions by using division method:
() 27x" + 9x" —3x~10, 3x - 2(correction)

09304080
Solution:
27 + 9 —3x — 10, 3x—2
H.C.F by Division Method
: 9 +9x+5

Now,

Ix—7 J 27x +9"3x-10
@27x'C18%
e3 b, R 5\ 0.

g

z‘fﬁ‘ \3
{ X
ﬂ_ .

15x— 10
alsx2 10
B ok

0
Thl-].s, H.CF=3x2
() -9’ +21x-9, ¥ —dx+3 oss04om
Solution: )
X9 #21x—9 2 _4y+3
H.C.F by Division Method

x—5

2 ﬁ# X9 421x-9
n x o 4x' + 3x

~Sx+18x— 9
_-;5.1'2-;- 20x-15

QO

—-x +3
-x +3
+ —
0
HCF=x-3 _ '
({2 + 2 + 2x + 2, 62 + 1247 + 612
09304082
Solution:

20+ 20 242, 65+ 128 + 6+ 12
H.C.F by Division h%ethﬂd

6x'+12x" + 63412
D6xD 6x'D 6x D6

H@%\}
(\ﬂﬁ\o@@
{X@E\ N+ +2c +2
) D2 @S2

22X +2

20424242

0
Thus H.C.F=2x"42=2(x*+1)
(V)2 —dx® + 6x, ¥ — 2x, 3x® - 6x

19304053
Solution:
20 — 4% + 6x, ¥’ —2x, 3% —6x
First we find H.C.F ugf—h, 3x*—6x




-w-ﬂf
:’)+4) (r~4

. = (x*+4) [x2—2
\ : -(f+4}_(x+2)(x—z)

Thus H.C.F i§ * Now, x'—4x = x (¥'—4) = x(x*-2%)
: =xarrdi-2) °

Q.3  Find LCM of the following LCM= {ﬁg}(x_sz_fﬂ
expressions by using prime factorization = (*+2)(x~2) x(x*+4)
HASELOG = x(x’-2)(x*+4)

(i) 24a°b, 4ab’, 6ab 09304084 = x(x —4)( x *+4)
Solution: = x(x"Y'~( 4)

2a°h, 4ab’, 6ab = x(x*-16)
Zazgé@ax@(D (V)16 -4, X¥* +x -6, 4-x° 09304088
4ab :@ x 2 X@@ xb Solution:

6ab=Qx3@® 16—4x2, 2 +x—6, 4
Product of common factors = 2ab Factorization

Product of non-common factors

= (a)(2b)(3) = 6ab

LCM= (zczb)(ﬁah)ﬂz«’bl . |

(if) 2* + x, x° 6@ Ay
Snlulion ) C= (=D (2 x-2)
X +.x, W Q = —4(x+2)(x-2)

Eimﬂmﬂﬂn -6 =X +3x-20-6
X
N = x(x+3)-2(x+3)
v X —@{r::ELIJ = (x+3)(x-2)
Product of common factors = x(x+1) 4" =2y
Product of non-common factors = x ) =(2+x) (2—x)
LCM=x(x+t1)xx = (x+2)(-1)( —2+x)
LCM =x{(xt]) i = —1{x+2)(x-2)
'?'iriii)ti ﬂz ~da+d,a -2a 09304086 Product of common factors
ey (D r2)(x-2)
":if.'!ﬂl’lZﬂl]ﬂ]‘.’l = Db (_,}_4} ==
Product of non-common factors = 4{x+3)

At RN LCM = 4(4—2)(x+3)

= {&—2] - '

=fa==2){a-2) 4 The HCF s is y-7

a-2a = ala-2) Q _ y + 70 ylf
Froduct of common factors = (ﬂ“z) :, dne of the nalvnd isyz Sy — 1‘ find
\}

f'nduct of non-common factnrs a{a—Z
LCM=(a-2).ala-2) ke :
= a(a-2’ HCF=y-7

= N




L.CM =y~ 10y*+11y+70
p(y) = y'-5y-14 K ﬁd

We know that
p(y) q(y) = L.C.M x H.C.

(' =10y* + 11y +70)x (y—7)
y'—Sy—14

a(y)= L.CMx
q(y)=(-5) (¥-7)

q(y) = y—12y+35

Q5 The LCM and HCF of two
polynomial p(x) and ¢(x) are
36x°(x+a)(x*~a”) and X*(x— a) respectively.
If p(x) = 4r’{x’ — '), find g(x).

Saluﬁnn

L.CM = 36x’(x+a) (x'-a%)
H.CF = x*(x-a)

P(x) = 4x’(x~a")

-We know that

p(x).q(¥) = L.CMx HCFO

L.CMx H.
Q(t}—W
Fa)x a)xx (x—a)

qaly)=

qlx) = e
_ 9 (x —a )X (P -ad)
q(x) o —a)

q(x) = 9.1:3(.13—::3}

Q6 The HCF and LCM of two
polynomials is (x+a) and 12 (x+a)(x* - a?)
respectively. Find the product of the two
polynomials, 09304091
Solution:

H.C.F = (x+a)

L.CM = 12¥(x+a) (x*~d®)

Let p(x) and q (x) be required polynomials

p(x)xq(x) = L.C.MxH.C.F

l
oot of an Algebraic

Expression
There are following two methods for finding

the square root of an algebraic expression:
(a) Square root by factorization method

(b) Square root by division method

(a) Factorization Method

Example 26: Find the square root of the

expression 36x" — 36x° + 9 09304092
Solution

36x* 367 +9

= 9(4:‘ = 4x2 +1 ~ (a-b)*+a*—2ab+b?
=92y - 22¢)(1) + (1)’

=3 {21"—- 1}"

" —36x +9 = 33 (2x° =1)

=3 J@2x* -1)*
=33(2x" -1)
(b) Division Method
When the degree of the polynomial is
higher, division method in finding the
square root is very useful.
Example 27: Find the square root of the
polynomial x* — 12x* + 42 — 36x + 9.
09004093
Solution: Multiply x* by +* to get +*

Multiply the quotient {xz} by 2, so we get
2¢°. By dividing —12x by 22%, we get —6x.
By continuing in this way, we get the
remainder,

tlo —12x + 4252 —

plx)xg(x) = IZxZ(ﬁa}f:r‘-

_AR;E

We know that KQ

L=




¥ —6x+3
X' —12¢ + 42 — 36x +

ol\ran)

SRR
ME-WM@EJ;M’

6x — 36x+ 0
_6x" - 36x+9

0

2% — 12¢ + 3

Real World Problems Of

Factorization
Example 28: Cost function for producing
a part is modeled by:

Clx) =5x" — 25x + 30

Where x is the width of the component and
((x) 1s the cost. Find the value of x where
C(x) 18 minimum, 09304094
Solution:

Clx)=5x"—25x + 30 ®
5(x" — 5x + 6)

S5(0F —2x—3x+ 6)
SPr(x—2) - 3(x - 2)]

Sx—2)(x-3
Thus, the mini ' curs when
r=2andx=3,
Example 29:  The potential energy Ulx)

of a particle moving in a cubic potential is
represented as: r 019304095
Ux)=x—6x>+12x -8

&@@m paints

=x—6x"+ 12v—8
=(x)’ - 3()%(2) + 3(0)Q2)Y - @2)
=(@x-2)
=(x-2)x-2)(x-2)
The factorized form of the potential energy
function shows that the energy is minimized at
x=2

Example 30: A company’s profit p(x) is
modeled by the quadratic equation: 19304096
P(x) =-5x"+50x-120

Where x represents the number of units
produced and P(x) represents the profit in
dollars. Find how many units should be
produced to maximize profit.

Solution:
P(x)=-5x" + 50x — 120
= 5(x'-10x+24

- _5[3-1_

cOm

= X

é?hi x —6)
C@“@ N Wécan see that profit will be 0 when x = 4
o

and x = 6. As coefficients of x* is negative,
the maximum profit occurs at the midpoint
between 4 and 6.

Whichis;:  x=2t6_10

x= = —2-- =5
Thus, the company should produce 5 units

to maximize profit.

Exercise 4.4

2.1 Find the square root of the

‘wllowing polynomials by factorization

method:
Hx'-8x+16

Salution
-8x+16

S factorization

09304097

o=ty N

FHight—

N e

= =
' ey
SRt 16 = (0)=2()(@)HA)P A1) mﬁﬁm i
A

= (x4
Taking square root of both sides.

VP —8x+16 = +(x—4)
G@@(@

(9304098
Solution
Ox" + 12x + 4

——(109 =



By factorization ;
9% +12 x +4 '.'{a+h)z =gt +2&EH1J=

i

@D@@(im—s)

= (3x}l2+2(31)(2) \ v 09304102
: Solution:
Taking square root of b
: P ‘5\' 40x° + 120x + 90
s : = 10(4x*+12c49)
=+ (3x+2) — :
(iiii) 364* + 84a + 49 09304099 (a+b) =a’+2ab+b
Solution - 2
=3 +
562 e oD = 1Ry EE1E)]
= (6a)*+2(6a)(TyH(7)’ )
= (6a+7) Taking square root of both sides
By factorizati -
il V40X +125490=+ \[10(2x+ 3)’
v(a+b) =a*+2ab+b?
Taking square root of both sides =+ 410 \J( 2x+ 3]/
V36a’84a+49 = +./(6a +7) =+ 10 (2x+3)
=+ (6a+7) 2  Fin t of the
(iv) 64" 32y + 4 i < |22 %ﬂ) J
Solution 0O 6 als by division
£
z . Ve 4 .
O SR % () &' -28 +37% +42x +9 9304103
2 Solution:
4 3
Taking squire oot of both sides s :;?if'f'z’”ghod
t :
Jﬁ4y3-32y+4=i\({8y—2)“ Square root by division me
=%+ (8y-2) i1l
(v)2007 -120¢+18 09304101 =T ‘
Solution 2 dx'-28x'-37x +42y+9
200 £ — 120¢ + 18 @ 4x'
= 2(100°—60t+9) = - -
- 4% —28% + 37X +42x+9
*(a=b)’=a* - 2ab+ b’ Gy, A
. : D28 P49y
= 2[(100*-2(100(3)+(3)*] ==
= 2(10t-3) 4x°—14x-3 ~12x"+42x+ 9
= 2(10t=3) ARDA2DI
Taking square root of both sides B\ EOND
e 0@7 o
V200 —120t+18 = +,/2(10t-3)° ® i éqére root is + (2x°~7x—3).

=@é




Solution

121x* — 198 — 183° + 216x + 144

Iy

22x"-9x

22 -18x-12

112 -9x-12

1215198y~
@ 121

R

W3f+2]6.1+144
Jaax@slx

—264x +216x+ 144

g

2644 2 16x@ 144
Eﬁdx@:l @

0
Thus reqmrad square root is +(1 1x’~9x—12)

(i)

x* —1&€J-+27x‘y‘_mg-1+y

019304105
Solution:
108y + 2757 - 100 + )
X =Sxy+y’
3 ;‘—mxiwz?x’y‘—lu,ry-‘+y*
® 5
11':—‘5.1'}’ | ﬂ.x:y+2?t‘y1 lllry +}'.
—=10xy+y" .
Ut
WN -

0
fus required square root is £ (¥’ —Sxy+y?).

xa-tx‘-mhs-fx‘ 42x + 49

salution:

f9304106

—12¢ + 37— 42¢ + 49

2 =3x4+7
2| A -120437x 42449
® 4x'
4¢3 ~I2:ti+ 3?{
r:g 12 & 9
28x— 42x+ ig
=0 B2RX4ND 49

Thus required y t@?ﬁﬁ?].
% ;Ei ;o
B ﬁ} tor’s return R(x) in

%Mr investing x thousand rupees
is given by quadratic expression: 09304107
R(x)=-x"+6x-8
Factor the expression and find the
investment levels that result in zero
return.
Solution
Investor's return: R(x) = — x*+6x—8
= R(x)=—(x-6x+8)
=— (x'—2x—4 x+8)
=—[x(x-2)—4(x-2)]
R(x)=—(x-2) (x-4)
The following form of return function.
Shows that return 1s zero at x = 2 or x = 4. .
Q.4 A company’s profit P(x) in rupees
from selling x units of a product is
modeled by the cuhu: expresslm

19304108

> Note: Break even point means no profit no
loss.

P(x) = x'— 15 +75x-125

P(x) = (1) -3(x)’(5)+3(x)+3(x)(5/~(5)’
P(x)= (x5’

P(x) = (x=5) (x-5) (x-5)

The factorized form of profit function shows
that profit is zero atx = 5,

Q.5 The potential energy F(x) in an

electric field varies as a cubic function of

distance x, given by: 09304109
V(x) =2x" — 6" + 4x

Determine where the potential energy is

Zero.

Solution

V(x) = o &t +4

o &K@“@

=2r(x—1) (x-2)




The t‘acmnzed form of electric putem
energy function shows that ]'Jﬂlﬂl'l

is zero at.
r—[} orx=lorx=
In str rmg, the

deﬂec ehm is given by:
(¥)=2¢—8x+6

This equaﬂau gives the vertical deflection
at any point x along the beam. Find the
points of zero deflection. 09304110
Solution

Q.1

Choose the correct option.

=

Review Exercise 4

2[x(x-3) -1(x-3)]

=2(x-3) (x~1)
The factorized form of function shows that
deflection is zero at x = | and x =3

(a)£(x—-3)

The factorization of 12x + 36 is: se3ain (b) £ (x+3)
(a) 12(x + 3) (b) 12(3x) (¢)x=3 (d)x+3
(©) 123y + 1) (d)x(12 + 36x) vii, The LCM of (a — b}“ and (a - b)* is:
ii. The factors of 4x” — 12y + 9 are: su304112 004117
= ‘* -
{H}(ZT"".;]: . @) {ﬁ' b)
{h]lh_?;zr+3 O O@ ization of 1 + 3x° *1r+l15
s LG e
. (b) (x-1)° :
i1l. T.“I;e HCF of ¢’ ﬁ \ 113 (©) (x + 1) +x+ 1)
(a)a ® (d) (x - 1)x* —x+ 1)
22 Elclje CM of 16¢ 4k and 305 ie: ix. Cubic polynomial has degree: 09304119
' 3 F=8n (a) 1 (b) 2
09304114
(a) 480x’y (b) 240xy (c)3 ()5 R
(c) 240x% i (d) 120x%y X.  One of the factors of x' — 27 is-
v. Product of LCM and HCF = (B)Es (b)x +3
of two polynomials, (€)x*-3x+9 (d)Bothaandc
09304115 -
(a) sum (b) difference
(¢) product (d) quotient
vi.  The square root of X’ — 6x + 9 is: se304116
i (a|ii |b[ii[b]iv]e]v]e]
vila [vit| e |viii| a|ix]| e | x | a

|
1.. The degreu: of quad %
{a) | W 4730
(c) 3 \J\NF\\[PJ

y

09304121

(8) x+1. x—6
(c) x+6,x-1

(b)x -2, x-3
(d)x+2,x+3

-0



3. Factors t;f 3x’— x—2 are: 019304122

(a) (x+1) (3x=2)  (b) (x+1) (3x+2)

G{e=1) (Be2) (dJ{x—l} (3x+2)

4. Factors of x'~ y" are: Q(
(8) (x-y) (x+y) {x
(b) (x-y) (x]

(©) (}ﬁ@@% -?’1
() (x+yy %+ y9)

5. What will be added to complete the

square of 9a°~12ab? 09304124
(a) -16 b° (b) 16 b”
(c) 4b° (d) —4b°

6. Find m so that x* + 8x+m is a complete
square: 09304125
(a) 8 (b) -8
(c) 4 (d) 16

7. What shuuld be added to complete the
square of y* + 817 09304126
(b) -18y*

(a) ;Yy’
(c) (d) 18y

8. Let 5x* — 17xy -12y° =AxB if
A=(x—4y) then B is:

(2) (5x+3y) (‘
(

(c) (5x+ 33*} d}
9, Factors of
(a) (2x -y’

(b) [21:+y] r-h:2+2x3.r~1-y2
(€) (2x-y) 4 -mﬂ’]
(d) [Zx—-y)(4x2+2xy+y2]

10. {x+y} (x — Xy + yzj = 09304129
(a) x*- y’ (b) X' + y’
(c) (x+y)’ (d) (x-y)’

11. Factors of x* — 16 is: 09304130
(a) (x-2)°

(b) (x-2) (x+2) (x’+4)
(€) (x-2) (x+2)

Mo factor)

r B2 T

H.C.F (Highest co
: —X"y 18t

09304131
;( (b) xﬂx—:f)
(€) Xy'(x-y)  (@xy(x-y)
13. HCF. af35 b and 20a’b’ is: 09304132
(@) 5a° (b) 20 a’b’
(c) 35 a-”b“ (d) Sab
14. HCFofm—-2andm™ + m— 6 is:
09304133
(a) m’+m-6 (by m+2
(c) m-2 (d} m+3
15.HCFofa'+b anda®—ab+b’is:
09304134
(a)a+b (b) a*—ab+ b’
(c) (a-b)’ (d) a*+ bﬁ
16. HCFofa®-b’anda’— b’ is: 09304135
(a) a—b (b) a+b
(c) a+ab+b® (d)a—ab+b’

09304136

(b) 90x%y*Z
(d) 15x°yz
18 BC M of a°—b* and a*—b" is: 09304136

(a) 90
(¢) 90x JEYZ

(a) a° + b (b)a’ - b’
(c) a* - b* (d)a-b
19. The square root of X™ — 6x +9 is:
09304137
(a) & (x+3) (b) £(x-3)
(c) x=3 (d) x+ 3

20. The product of two polynomials is equal

to the - of their HC.F and L.C.M.
019304138

(a) Sum (b) Difference

(¢) Product (d) Quotient

(d) (x+2)° ﬁ@
= W r'f?\ ﬂr\\ﬁ%f ©O
Ih2h3md4hﬁ\i: g\ 74 d|10|b
1 b[127n | B atd4{ e [{Is]b anhlaclghzﬂc
AN

= 13




Q.2 Factorize
expressions:

(1) 4 + 18% — 12x
Solution

4x° + 182" — 12x
o= (2 +9x—6
= 2x(2x+

(ii) X + 64y°
Solution

= ¥+ 64313

= '+ @)’

ca+h =(a+h)(q2 —ab+ bz)
= (3H4y) [ () (dy)+4y)Y
= \%\’9\\} —hrs‘%\ By")

'\ (viid) (x + Iyx + A\(x + S\ + 6\ - 16l

09304145
Snlutinn

X 49424°

() +(3)° +2(x‘J{3}—2{x2){3]+Zx’
(P +3) =642

(+3)° —4¢?

(43)° ~2xf°

{x"+3+2x}{x’+3 -2x)
(P42c43) (= 22+ 3)

!

RS T N

B9304146
Solution:
ey £ (@ 4 3)(x + 4)(x + 5)(x + 6) — 360
Solution By rearranging the terms,
= (xy)’ - (2)’ = {r+3l (x+6) (x +4) (x+5) =
v a'~b '1—(:: b](a +ab+ bz L53745420) —360
= (-2) [Cy) +Hory)21H2)] E) e =0x20) =36 —~(()
= (x}'*-'l)( +2xy+4) O @@& =Y (i1)
(iv)—x* - 23x - 60 an expression can be written as:
Solution = (y+18) (y+20)- 360
-~ =23x %N ]W = y+2{m13y+3swﬁn
= —-i(ﬁ-m = y*+38y
= —1[x+20x+3x+60] = y(y+38) ]
= =[x (x+20) +3(x+20)] (b y =x749x)
= —1(x+20) (x+3) = =(x*+9%) (r+9x+33}
(V) 2 +7x+3 09304143 '-.r(x-t-':'i){x +0x+38)
Solution (ix) (* + 6x + 3)(x? + 6x — 9) + 36 09304147
27 +7x+3 Solution:
= 2t bxt6rt3 (" + 6+ 3)(x* + 6x—9) + 36
= x(2xc+1)43(2x + 1) Let x*46x = y ——-ememe (i)
= (2xtl) (x+3) Now, expression (i) can be written as:
(vi)x* + 64 09304144 = (y+3) (v-9)+36
Suluﬁon = y-9y+3y-27436
x4 541 = yz-ﬁy+9
= (@) +2{r}[8)—2{f}(3} = ()21 ©@§§@
a+|::) =a'+2ab+b’ = Ya
= {1'2+8} %@ . X +bx=y
= (P8 - (4x ) K&m = (r+6r-3)

__@M




Q3 Find LCM and HCF by prim
So]uﬁ{m
4x° + 12.

factorization method:
(i) 4’ + 124, 82 + 16x “ﬁ& ﬁ(
Factonza

4+120 =4(x+3) = Q) () x(xt3)

8x*+16x = & (x+2)= 2x(D) x(2) . (x+2)
H.C.F = 2x2xx =4x
L.CM
Product of common factors = 2x2xx = 4x
Product of non-common factors
= x(x+3)x2(x+2)
= 2x(x+3) (x+2)
LCM= (4$) [(2x(x+3)(x+2)]

=8 (x+3){x+2}
(i) ¥ +3x°—4x, ¥ 4r+3
Solution:

O34y = x(x2+3_1'-4 )

= x(x*Hx—x—
_x[x{rﬂ) %@
.'.\'.'4
gj ﬁ— x(x—3) - ]{x—3}

= (x=3) (x-1)
HCF =(x-1)

09304149

..r"_"h.

= (x=1) x x (x—3) (x+4)
=x(x=1) (x-3) (x+4)

(i) x* + 8x + 16, x* - 16 19304150

Solution:

X+ 8x+16,x -

Solution:

816 = (1)*+2(x) (4)+(d)?
=(x+4)*
=(x+4)(x+4)

-16 = (- (@)

200"
mn factor]x [non common factors]
=X [{x+4}]=< [(e+4) (x-4)]

—{x+~4} (x—4)
(iv) ' =9, ¥-x¢

Solution:

X'=9x = x(x*~9)
=x[(x)° - (3)7]
=x (x+3) (x-3)
X=x = 6 = ¥-3x+2x—6
=x(x-3) + 2(x-3)
=i{x=3) (x12)
H.C.F = (x-3)
L.C.M= common factors xnon common factors

=(x-3)x -'t{I""Z} {r+3}

l.'

=x(x+2) (fvg}

Find square root by factorization
and division method of the expression
16x" + 8x* + 1. 09304152
Solution
16x° + 8" + 1.

Square root by factorization

16x* + 8¢ + 1

(45 +2(4x*)(1) + (1)
= (4x*+1)°

- Taking square of both sides

VIex'+8x+1 =4 [(4xr+1)

=4 (4x°+1)
Square root by division method:

LS o

4y
B

D 8D
0

09304151
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