ctor is an expression that

Zivides two or more expressions exactly.
“or example,

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

[Expression |
2ab’ -§l~ 6ab
Z‘b" Terms 6‘v
FEWN R
SO0 ool

UnitTiles .~ ' ©
~zre one grey unit tile repre

white unit tile re @o A
#hite unit tile ZEro pair.

€—1—>

fxample 1: Find common factor of x> + 2x concretely, pictorially and symbolically

Rectangular Tilés

The grey rectangular tile represents x and
- the white rectangular tile represents — x.

Both grey and white rectangular tiles also
- form a zero pair.

The grey squared tile meas

each side

)

09304001

Solution: We arrange one x” tile and two x tiles into a rectangle.

X+ 2 =x(x+2)

x(\ﬂ%\n@@)m
S




~anon-

- Irinomial Factoring
Trinomial factoring is converting tri
A trinomial is an expressjomwit
Example 2: Factorize x
Solution:

%ﬂ@ O

ct of two binomial expressions.
1d binetmial is an expression with two terms.
» pictorially and symbolically. 09304002

R

We arrange one »? ti

le, five

—x tiles and four unit tiles | < x4
into a rectangle.

v

¥ -5x+4

D i e

Example 3: Factorize x° = 3x - 10 concretely,

pictorially and symbolically. f

09304003
Solution : o ‘ :
Concretely we arrange one x? tile, three —x tiles and :
rectangle. : ; o @ @m O™
i Q .

We see that there are n ar tiles to make a larger
rectangle. To fix thjs.i m pair. Adding two x tiles and two
—x tiles doest

he given expression because 2x — 2x = 0.

%

Factorizing Quadratic and Cubic Algebraic Expressions
Type — I: Factorization of expression of the types x” + px + ¢ and ax
Example 4: Factorize: x*+9x+ 14  oo304008

Selution: Two numbers whose product isdl4 An
their sum is 9 are +2, +7.

So, x*+9x+14 ® %“
=x"+ 2+ Tx + “
N\N!\\[RWO |
NN : ‘




= x(x +‘2) L b a0 T

_ So, B —11x+24
=x*—8x—3x+24
=x(x-8)-3(x-8)
=(x-8)x-3)

Example 6: Factorize: p*+ 11p+ 18
Solution: p*+11p + 18
=p’+9p+2p+18

wO942=11,9x2=18

=p(pt9) +2(p +9)
=(p +9)(p +2)

Example 7: Factorize: 2x* +

Consider cases where the coefficient of x> D @ :
i | ﬁﬁ&%& @) F—5t—24
3

Solution: W o
Step—-I: M y“'the coefficient of x*
with constant term. i.e.,
2%x26=52

Step —II: List all the factors of 52:

1,52 -1,-52

2,26 -2, —26.

4,13 —4,-13

' Remember!

' An expression having degree 2 is
| called a quadratic expression.

step — III: Sum of factors equals middle
=m (17) \ '
1+52=53

QoY

RO

=(x+2)(x+7) ae | ,
Example 5: Factorize: x> — 11 W
Solution: Two nu roduct is +24 and their sum is —11 are -8, -3.

09304005

24 x 1=24 24+ 1=25

_ 8x3=24 8+3=11

C8)x(3)=24 | —8-3=_11

6x4=24 6+4=10

12x3=94 12+2=14
2+26=28 22 A5 = 0K
4+ 13=17 A3 Swiy

Try Yoursel
e ow@m
AN o 0

(iii) 6> —y — 12

Step — IV: Change the middle term in the
given expression
22+ 17x + 26
= 2x% + 4x + 13x + 26
Take out commons from first
two terms and last two terms
=2x(x+2)+ 13(x +2) |
Step — VI: Again, take common from both

terms i

=(x+2)2x + 13)
Example 8: Factorize: 3x” - 4x — 4
Solution: 3x* —4x —4

=32 +2%—6x-4

oA
PR C
i

Xt 2)(x - 2)

Step - V:

e

o\

= 95 )




Q.1 = Factorize by identifying com
(i) 6x+12
Solution

6x+ 12

6x + 6x
6(x+2) (

(i) 15" + 20y
Solution:
15y% + 20y

= O @y 4@
5y By +4)
(i) —12x% — 3x
Solution:
—12x% — 3x

~(Bx4x ®Oxx-Q) @@

$ a common factor)
. 09304009

09304010

@ﬁm

(Sy is a common factor)

Here, (x+3) is 5 times. Draw the picture of
(x+3) and repeat it 5 times.

Pictorial represents
g
I )
X

(i) x>+ 4x +3

_ Sy : 09304014
= 3x(4x+1)  (-3xis a common factor) Sabtion: @@@
(iv) 4a’b + 8ab* 09304011 o 2 W@

i | W Vs X*+4x+3

: Sog‘mon: : e KQS | = X*3x+x+3
4a’b + 8ab”~ “ = x(x+3) +1(x+3)
= @@a(d+2 o = (x+3) (x+1)

= 4ab(at ab is a common factor) P1ctor1a1 Representatlon '

(V) xy—3x +2x MEF e
Solution: : & L !
xy—3x° +2x >
=) - 3x@+2@ ;-{x s B ol
= X(y-3x+ 2) (x is common factor) i 3 X L1l

(vi) 3a’b — 9ab” + 15ab 09304012
Solution:
3a’b — 9ab® + 154b

=@xa) xax () -3x 3a x(b)x b+®x5 @x@

= 3ab(a—3b+5)

(3ab is a common factor)

(iif) x* + 6x + 8 09304015

Solution:

Factorization: x +6x+8

Q.2°  Factorize and represent i
pictorially: ‘ ; & 2)
(i) 5x + 15 09304 g @\ (X+2) (x =
Solution: O % orial representation:
5x+15 “%m

o




x+4 P : @ @©
- m (S ? % @ 09304021
[ : £ xtion:
A O“K XK @S - x 56
~ { = x-8x+7x-56 — 8x | -56x°
Ex J “\Jm\\[\r N = : = x(x-8)+7(x-8) + 7 }
N = (x-8)(x+7) =
1 (v) x* = 10x — 24 09304022
i Solution:
g x A x*—10x - 24 ‘
(iv)x“+4x+4 : 09304016 10549304 — 12% Y =242
Solution:
Factorization: x’+4x+4 B S g A X
L - (x 12) (x+2) = 1Qx
= x™42x +2x+4
= X (x42)42(x12) (vi)y* + 4p-12 09304023
= (x42) (c+2) jz"fr“;‘y““ %
Pictorial representation: = Aoy 1) + 6y ) ~12y
SR ol y(y-2) +6(y-2) |- }
; X 1 1 = (y-2)(y+6) @m
- (vii) y* + @ 09304024
L B ol o %X <~ y*4+9y+4y+36 9y 36y2
4 Al e {5 r0 A C R B0 R Rt
A = (449 (y+4) + 13y
ki) (viii) x* —x -2 09304025
Sl s, e Solutlon
Q.3  Factorize: Foga?
D +x-12 09304017 = x*Ixr+x-2 - 2x) -2’
Solution: = x (x=2)+1(x-2) ‘_".__ZC.}
“+x—12 = (x=2)(x+1) - X
= x*—3x +4x-12 +4x) —12x? : Q.4 Factorize:
= x(x=3)+4(x-3) , —_3x} (i) 2%+ Tx+3 09304026
= (r -3) (x +4) o Solution: ‘
i) ¥+ 7x + 10 09304018 2x°+ 7x +3
selution: = 2x™+6x+x+3 +6x) 6x°
“+Tx+ 14 = 2x(x+3)+1(x+3) + x }
= xX+5x +2x+10 - Sx} +10x = (x+3) (2x+1) + 7x |
= x (x+5)+2(x+5) Fdpf oo (i) 2x* + 11x + 15 09304027
= (x+2)i(v5) X Solution: @ @@m
iii) x* — 6x + 8 09304020 () 2 % ¢
Solution: i 5415 +6x } +30x°
—6x+8 QO \X 2x(x+3)+5(x+3) 45y
= X 4x-2x+8 = (x+3)(2x+5) P
= x(x—4)-2(x4 .
E (x~2) i —6x

v




L. ¥ _ A
Negiosy/

IS

R

Online Lecture

(lll) 4x* + 13x + 3 : 09304028 @ @©
Solutlon
4x? I liylc 2-; i - %ﬂ —4y— y+2 — 4y Y +4y?
ikl " = 2y(-2)-1(y-2) Ly '
= 4x(x+3)+1 (x+3) IW . (y—2) (2y-1) Y
= (x+23) (4x (vii) 422 — 11z + 6 09304032
(iv) 3x + - 09304029 | Qolution:
Solution: 427 —11z+6
ix ;xgi;cinsz + 3x ) +6x° & gL
= Mt HI0eR) gl 3 ?,2_(‘;2(31_35_2) :-'1%
= (3x+2) (x+]) +5x Tl Raivb Z
(viii) 6 + 7x — 3x 09304033
v) 3y* - 11y +6 09304030 Solution:
Solution: s 2
3~ 11y +6 Sl )
s - ) 6-2x+9x—3x |+ 9x)-18x
: gy -—9:}3’-—2}"*"6 = 99 ] R y = 3 x)+3x(3—x) e
S ())’(()3’;(3)’;2(2};—3) P 1 12 ©oala e
S o5 e =03~ x) Bxer2
(Vl) 2y* = 5y +2 09304031 iy
r
F actorlz

hblic ions.unique edu, kaUGI pubileatlons@unlquenotesoﬂiclalo@Uniquepubllcaﬁons@0324-6686661 2@

Type—II
a*+a*’ + p? or a'+p?

Let’s factorize: a* + 42p% + b
& a4 + b_4 £ 612 b2

Factorization of the expressmn of the types

Soluti_(m:
x4+ +25

=x* 425 +42

Factorize; -

(
(

X

4

seid

g

i (a2)2 + (b?.)z + azbz
i (02)2 o (b2)2 P azbz

= (a2)2+(b2)2+2a2b2— 2a2b2+a2b2

- (Adding and subtracting 24°4?)
= (a2 - b2)2 a3 a2b2
=@ +5 — (ab)’

= (@’ +5 —ab) (@ + 5 + N O

2+b

=@ —ab+ bzb(

W+%
Iy 25

- Example 9

\

, ﬁ S
@@@ x)(x2+5+3x)

= )+ () + 27)(5) - 22)(S) + &
[(Adding and subtractmg 2(x%)(5)]
=(*+57 - 102 +x%.
= (F+5) -9y
= (xZ 5 5)2 _ (3):)2 mm‘:‘(@
o =b’ =(a+b)(a—p)

=" =3x+5) (2 +3x +5)




Example 10: Factorize: x* + »* 09304035
Solution: |
X+ y

=@+ 07
(Adding and sub

= () + 0%

= (P +y%)’ - («/— 2xp)’
=+ = V20) (P +y2 + 2 xp) .
= (= 2+ (P + V2 xp + D)
Example 11: Factorize: a* + 64
Solution:

a' + 64

= @)’+@®)

= (@) +(8)° + 2(a°)(8) - 2(a)(8)
(Adding and subtractmg 2(a* )(®)) .
= (o' ¥ 8)

) =207

09304036

A —b2 —-(a+b)(a b)|

(a +8) ~—(4a)
(@* + 8 - 4a) (d° +8+4a)

orization of the

Il

Type-III:
expression of the types

(ax2+bx+‘c)(ax2+bx+d)+k
(x+ta)(x+b)(x+c)x+d)+ k
(x + a)(x + B)(e + e)(x + d) + ko’
Example 12: Factorize:
€+ 50 +4)(x* + 5x+6) - 3
Solution:

C+5x+ 4P +5x+6)-3

09304037

Let y=x" +5x
y+4)(y+6)-3
,1f2+6y+4y +24-3
vz+ 10y + 21

= Y +Ty+3y+21

Il

I

&m\ﬂ

x&i@m

P

AR

—x +5x
5ot 6§

A

Example 13: Factorize:
(x+2)(x +3)(x + 4)(x + 5) 15
Solution:

(x+2Xx +3)x +4)x + 5) 15 _
Re-arrange the given expression because

09304038

2+5=3+4

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

=(x* +5x+ 2x + 10) (> + 4x + 3x + 12) =
15 ‘ |

=+ Tx+10)(0% + Tx +12) - 15

Lety= X%+ 7x

=(y+10)(y+12)~15

\\@“@

—y(y+ 15)+7(y + 15)
=@+ 15@+7)

y=atu Ty

=+ T+ 1502+ Tx+7)

Example 14: Factorize: 09304039

(¢ = 2)(x + 2)(x + 1)(x — 4) + 2x

Solution:

(x = 2)(x + 2)(x + 1)(x — 4) + 2x? :

= & - 2 +2)][(x + Dix ~ 4)] + 24

e Loy xo=1x o
= 2 A 4) +2x°

e A0S - 3 4)+2x2

(x ~4)(x*~4-3x)+2x

Lety=x- @Ega

= Y -2y —xp 20

Yy —20) —x(y - 2x)

= 99 }



0 -200 )
(x R Py e X9

(x o “@

Type—W%Mﬁanon of the
expression of the forms

o & +3ab+3ab + p
o @ =3+ 3ab’® - b*

Remember!
(@a+b)=d*+3a% + 3ab> + b
(a-b)’ = - 3a°b + 3ab’ - b

Example 15: Factorize: 8x*+60x%+150x-+125
09304040

Solution: 8x° + 60x% + 150x + 125
= (20’ + 3(20)%(5) + 3(2x)(5)2 + (5)3

S,

Type — V: Factorization of the
expression of the form a’ + b’

The expression @’ + b° is a sum of cubes and
it can be factorized using the following
1dent1ty

a +b3—(a+b)(a —ab+ b

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

a’ —b* = (a-b)(a* +ab + b7
Example 17: Factorize: 8x° + 27
Solution:

8’ +27

=(21)’ +(3)’

=(2x+ 3)[(ZX) & (ZX)(3) +

09304042

O

= (2x 43
=(2x +5) %ze X =27 09304043
=(2Xh82x + 5
- 1 27y y
Example 16: Factori x—216 =) - Gy)’
= Ny : 2
S 1 ik =(x— 3})[(95) s (X)(3y)2+ e e bt
0 utlon =(x=3y)(x" +3xy +9y°) (a+by #d°+ ¥
©- 1872 +108x~216 ' (a-b)#a -b°
SN
- - 36+ 3060 @by
M xercise 4.2
Q.1  Factorize each of fhe following

expressions:
(i) 4x*+81y*
Solution:
4x4+8‘1y
257 + (9y?) +2(2x2 ) (9y)-2 (2x
(27+9y%) — 3627y

09304044

= (29?2 (6xy)2 (a*+8b%) - 16a°
= (2xz+W (a*+8b°)* - (4ab)’?
(100 )=

F:a2_b2=(a+bxa_bn'

(2 +6xy+9y%)(2x’—6xy+9y?)
(i) a* + 64b*

Solution: Ej@ @@@
+8

+2(a%) (8b%) -2(d?) (8b?)

pas reon

09304045 .




i '[.'. a.2 ] Ve (a % b)(a b)]

 (aP+8b*+4ab) (a*+8b*—4ab) R\)&“

(a *+4ab+8b%) (a* 4ab
09304046

(iii) x* + 427 + 16
Solutmn W
x*t+ 452

Rearrange

x H+16+4x°

() H4) +4x?

By adding and subtracting 2(x°) (4)
= () +(@4)+2(x *)(4) —2(x *)(4)+4x°
(P +4)*—8x*+4x*
(P+4) -4

=@ Ay

= (X*+4+2 %) (o +4-2x)
=i +2x+4)(x —2x+4)
(iv) x-14x* +1
Solution:

X 14 +1

Rearrange

= x™1-14x>

= SR

By adding g 2(x ) (1)
= (P HIPR2) (D)-267)(1)-14%7

Il

I

|

09304047

(2 +1)°—2x>-14x°
(P +1)—16x7
(1) =(4x)*

ra’-b*=(a+b)a-b)

(x +1+4x) (x2+1 —4x)
(x +4x +1) (x —4x +1)

(v)x - 30x° y +9y 09304048

Solution: | :

o -30x° y +9y*

=1 +9y 30x2y2

= @+ GyY) 26 By)-2(:")By’)-30x"y’
= (439 - 6x2y=300%y 9 (
= (x2+3y2 ) 36Jc2y2 Q mm“

N

@X@@W

AL

(R (\K\

% Foat 63 =(a + b)(a— b)]
@ ) +3y 6xy)

(+6xy+3y?) (F*—6xy+3y7)
(v) x*-7x’y*+y* (Correction) 09304049
Solution:
x4—7x2y2+y4

Add and subtract 2(x) (y?)

= ()P HY)H2(7) (v7) 26D — 7y
=GR — 2Ty
- (P +y?)? — 9’y

= (+y?)’ —(3xy)’

...a th

= (a +b)(a—b)

=i +y2—3xy) (x +y2+3xy)

= —3xy+y2) ( +3xy+y?)
Q2 :

following

2)(x+3)(x+4)+1 09304050
(x + D(x + Dx+3)x+4)+1
By Rearranging the expressions
(D) (x+2)(x+3)+1 (o0 144=243)
(P+Hxt x +4) (K +3x+2x+6)+1
| (x2+5x+4)(x2+5x+6)+1 .........
Let x*+5x = e k)
Now, expression (i) can be written as
(y+4) (y+6)+1
y2+6y+4y+24+1
y>+10y+25
() +2(y) (5)+(5)*

v a*+2ab’ + b = (a+b)’

JE el

i | ||

(y+5)
(x +5x+5) {: y X +5x)

(i) (x+2)(x—T(x—4)(x— 1) + 17 09304051
Solution:
(x+2)(x—

W% g4 g

“Tx+2x—14) (P—x—4x+4)+17
(P=5x—14)(x*=5x+4)+17




Let x*~5x = Yo on Hh

Now, expression (1) can be written a
= Q) +17 m

=iy +4y—14y—56+1 7 O

= ——10y—39
e y(y— gﬂ(y? =13)

= (y—13) (y+3)

(vy=x +5x)

= ~5x—-13) (x* = or+3) .

- (i) 22 + T + X+ Tx+ S) + 1 09304052
Solution: - ,
(2x2+7x+3)(2x2+7x+5)+ L

Let 2x*+7x = A e (i1)

Now, expression (i) can be written as:

Solution:
(Ot D(x+2)(x+3)(x + 6) 32
- By rearranging the terms,

= (FDH6)(r+2) (x4 3)s %@

— 102 =

2x+6) —3x?
X +5x+6) ~3x?

xX“+6+ x)(x +6+5x) —3x
let x*+6 = y
= (y+7x) (y+5x) —3x°
y +5xy+7xy+35x —3x?
y +12xy+32x?'
=y +8xy+dxy+32x
Y(y+8x)+4x(y+8x)
(y+8x) (y+4x)

Y=y 46

Now,
= (x +6+8x) (x +6+4x)
= (x +8x+6) (x2+4x+ 6)

s (V) (HD-1)OcH2)-2+5x2 ossodoss
; gy:g; J(r};;i)I; +11 Solution: (Excepted correctlon)
T +8y +16 (x+1)(x—1)2(x+22)(x—-2)+5x
= 0)+20) @) + @4y | _g })2)(:5 bass O
- @’ +2ab+b? = (a+b)’ = ‘
- 3
Now, - Q(
- (sz+7x+4) (- K T (x ) +(2) +2(x)(2) - 2(%)(2)
(V)BXH5x+3)(3x% + 5+ 15) g ) a) =(+2)° 4’
4 09304053 —(x +2) -(Zx)
Solution: =(x* +2+2x) {r +2—2x)
(3x° +5x+3)( XTI ES)-3 o (i) = +2x+2) (x> =2v+2)
Let 3x*+5 x = Yt (i) Q.3 Factorize: 09304056
Now, expression (i) can be written as: ()8 +12x% + 6x + 1
= (yt3)(y+5)-3 : ) Solutlon
= y+5y+3y+15-3 8%’ + 124% + 6x + 1
= y+8y+12 = (2+3Q2x)°(1)+32x)(1) +(1)
=y +6y+2y+12 @' +3a’b+3ab’ +b’ = (a + b)’
= y(y+6) + 2 (y+6) = 3
= (¥+6) (y+2) AL T e
: g (i) 274 + 108a’b + 144ab* + 64b° 09304057
Y= Ox i #54 Solutlon
Now = : 274 + 108a2b + 1440b’ + 645°
= (3x™+5x+6) (3x*+5x+2) = Bay +3(3a) (4b)+3(3 (4b)’
(V) D) (e +2) (x+3) (x + 6) —3x2 = (3a+4b)’
09304054 ii I f F¥ 216y° 09304058

on, expected correction)

on
P +18xy+108xy +216)°

= b iy (6Y)+3(x)(6Y) +(6y)’




(x+6y)’
(iv) 8% — 125)° + 150x)” — 60x%y

Solution: “

0930405%
8x° — 125y° + 150x)” — 60x%y

= 8%’ —60’y+ 15

(2x)*-3(2x) )(Sy) -(5y)’
(2x+5y)° -
Q4. Factorize:

(i) 125¢° - 1

Solution:

128¢° + 11

(5ay~(1)*

(5a-1) [(5a)*+(5a)(1)+(1)]
(5a-1) (25a*+5a+1) :
(ii) 64x° + 125

Solution:

64x® + 125

(4x)*+(5)’

(4x+5)[(4x) —(4x)(5)+(5)"]

09304060

09304061

= (4x+5)(16x —20x+25)

(1ii) X2 K
Solution: ““m
°-27

*)*-@3) WW

(*=3)[)°+x") B)y+3)]
(x*=3) (x*+3x%+9)

(iv) 10004 + 1

Solution:

10002 + 1

(10a)’+(1)
(10a+1)[(10a) (10a)(1)+(1)]
(10a+1)(100a>~10a+1)

v) 343x° + 216

Solution:

343x° + 216

(Tx)+(6)’
(Tx+6)[(Tx)*~(Tx)(6)+(6)’]
(7x+6)(49x*-42x+36)
vi)27 - 512)°

Solution

09304063

09304064

27512y

@Y&@

+ ) y)+(8y)]
(9+24y+64y)

i

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 6x’y, 9x)

09304066
Solution:
6x2y=2 ><l x| Xx ><
9xy* =3 x |3] x x X y .
AHCE = 3&xay =31y = 3xy :
= 3xy (Product of comm on fa
. 1 %@\ éi\éz CF by
“ on method x> —27,x"+ 6x — 27
, 09304067
Solutlon:
¥ o2 ey o0

= 3)[(X) +(3)x) +(3)°]
= (x 3)(* +3x + 9)
X*+6x—27=x"+9—3x-27
=x(x+9)-3(x+9)
=x+9x-3)
Pogegr g
= (x-3)x+3)
Hence, HCF  =x-3
(b)  HCEF by Division Method 09304068
Example 21: Find HCF of 6x° — 17x* — 5x+ 6
~ and 6x’ — 5x* — 3x + 2 by using division

method.
Nrocollk

Solution:
- 5x - 3x +2

B

12x'+2x -




Here, 123" +2x -4 = 2(6x° + x —2)
2 is not common in both the given
polynomlals so we 1gn
“only 6x*+x_2

6x° +x—W§p+
2 J | i‘ x2+—_2x

~18¢'-3x+6
2
718 F3x+6

The least divisor that legve the remainder zero
- is HCF. Hence, HCF = 6x2 + x—2

Least Common Multiple (LCM

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 x Non-common
factors
Example 22: Find the LCM of 4x y, :

y 4 l
Solution: :
By o 1
8xyt =|2 s ny@
Common fg rs=2><2><x><x><y=4x2y

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

L.CM =4x° g X 2xy

= 8x"y? ‘
Example 23 Find the LCM of the
polynomlals x*—3x+2,x° — 1 and x*—5x+4.
09304070
Solution:
As ¥ -3x+2
=y a2y ¥?
=x(x-2)-1(x-2)
=(-2)(-1)
And T e
==t 1)
X’—~5x+4

=X —4x-x+4
=x(x 4)-1(x-4)

Common

@‘@x+l)(x 2)(x — 4)

mmon factors X Non-common

i
@ = (= 1) x (6 + ) -2) (x—4)

=x-DEx+DxE-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, p(x) =1% polynomlal

g(x) = 2™ polynomial

polynomials are x*—10x*+1 Ix+70 and x — 7.
If one of the polynomials is x* — 12x + 35,
find the other polynom1al 09304071
Solution:

Given that

LCM
12x =38

we know that:
LCM x HCF
g(x) =
p(x)
(P =10x* +11x+ 70)(x—7)

¥ = 2x e 35
i oy

x2-12x+35)x - 10’ +11x+70
x —12x +35x

QU

2x' - 24x+ 70
_2x' -24x+70
S0, g(x)=(x+2)(x-7)
L =£—h+u-m

=x =Sy—14
Example 25:The LCM of x*

is xy(x + ). Fip
Sol ﬁ
&

y and x*+xy
09304072

@—xy(ﬂw

Om@ _

HCF =?
i j)olynomlal =y Ly xy
2" polynomial =x"+xy

=104)=

. Example 24: LCM and HCF of two

|
1
1
1
4




~——

As we know that: @w@@nommls
LCM x HCF = Product of two polynomgials O & WY T Lem
o“m \: {@

_ (40 + )

“ _ xp(x+y)
WW s 2 xy(x+ y)x(x+ y)

xy(x+y)
- HCF=x(x+y)
Exercise 4.3
Q.1  Find HCF by factorization Common factor = (*+x+1)
method. | HCF=(@x*x+])
(i) 21x2y, 35xy2 » 09304073 (iv) @’ +24° - 3a,2a° +5a" - 3a 09304076
Solution el Solution: A
21x%, 35x° oS a’ +2a*—3a,24 +54° - 3a
Factorization : Factorization
21x2y=3x7x.x.y @’ + 24 - 3a 7z 2@@

35097 = 5% 7 X.y.y
Common factors =7, x, y

: =a[a(a+3) -1 (a+3)]
H.C.F = 7xy (product of com!
(i) 4x* — 9%, 2x* — 3xp “

O

= a(a+3)(a,—1)
Now, 2a*+5a°-3a = a(2a*+5a-3)

Solution: :

4x* — 9y ‘ - =a[2d*+6a-a-3)
Factorizatio ‘ = a[2a(a+3) —1(a+3)
4x” - 9y* = (2x)° - (3y)’ i = a (a+3)(2a-1)
TR Common factors = a (a+3)
dbla L Listid HCF=a(at3)
= (2x+3y)(2x-3y) : V) C+3t—4, 2 +5t+4, -1
Now, 09304077
2" 3xy = x(2x-3y) _ Solution: (Correction)
Common factor = (2x-3y) tT+3t+4,t7+5t+4,t" -1
H.C.F = (2x-3y) Factorization ; _
o ; 2 2
i) x’ -1, +x+1 i ' 4+3t+4=t"+4t-t+4
Solution: : R : =t (t+4) —1(t+4)
-1, +x+1 - = (t+4) (t+1)
Factorization  H5tH= 4 4t HH4
-1 =0 _ , = t(t+ 4) +I(t+4
ca-b'= (a-b)(a® +ab+1b?) : ?)@ (a+b)(a-b)]

Common factor = (t+1)

Y+x+1 v (XW o ‘ HCF= (t-i-l»)
o=

{105 =

= (=1) [0 + (1)) s &@ﬁ( 1Y
= (x-1) (x"+ x +1) Q“ “ = (t+1) (t-1)
Now : “




“quor~
(vi) X* + 15x + 56, x* + 5x — 24, x* + 8x

Solution: ) 09304078

x*+ 15x + 56, x* + 5x—24, x* + 8x

F actonza’uon k

x*+15x+56 = x 2+ Tx+8x+ “
= x(x+7é+®:g

X +5x—24 +3x—3x-24

= x(x+8)-3(x+8) : RCE=x-3 .

Howe, i) ()26 +2¢ + 20 +2, 66 + 12 + 612

X*+8x = x(x+8) 09304082
Common factor = (x+8) : Solution:
HCF  =(x+8) : 26 + 207 + 25 +2, 64 +12x2+6x+12
Q.2  Find HCF of the following H.C.F by D1v151on Method
expreisalonsxl;y using division method: 5 ; 3

+ i S 3 2
(i) 27. 9x” -3x-10, 3x 2(correcnggzlo | ot A J 6X+12¢°+ 6x+12
Solution: ‘ DOxD 6x°D 6xD6
27%° + 9% —3x - 10, 3x—2 e
H.C.F by Division Method | 6x +
9x+9x+5 '

3x-2 J 27x°+9x°=3x-10 @Kl +2x P
@27x @18x ; K“(

e

w@w i 22092

15x - 10 0
- QI5x010 : Thus H.C.F=2x%42 = 2(x2+1)
LaRe ey /
‘ ) 0 : 3 g o 2
. Thus, HC.F = 3x-2 ' (1v)2x e x h’ = 6xn9304083
(ii) x3 9x” + 21x — 9, x2 4x +3 09304081 Solution: : :
Solution: - | 27 -al+6x, -2k 3P 6x
X0 +21x-9, P _4x+3 ; FlrstweﬁndHCFofx —2x, 3x’—6x
H.C.F by Division Method \
x-5 : (x _x)j 3¢ = 6y
i @ 3x° @ 3x

S +3J X-9x*+21x-9
: x3—4x2+ L e ‘ o —3x
et i (Taking 6 as cop M
=5x" +18x — 9' o a
—5x+20x ' “ﬂ@ B! 3x" - 6x ;
: @ 3x2@ 3x
%%i&i\‘ﬁ“
(- =3is not a common factor we 1gnore it)
{ s .

— 106 ,'f




' x-1 : o (iv)x*-16, & a @@m 09304087
L g
@D x g& )
- o“@ ) 3 4y
—-X “ = (x"+4) (x —4)
' Qe = (x2+4) 2%
: - ' = (F*+4) (x+2)(x-2)

ThusHC 2 E 1l o

Q.3 Find LCM of the following
expressions by using prime factorization
method. :

(i) 24’b, 4ab’, 6ab

Solution:

2a°b, 4ab’, 6ab

24’6 Q) ax@(®

4ab* <D x 2 x@@®) xb

6ab=Q x 3@®

Product of common factors = 2ab
Product of non-common factors

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

LCM = (2ab) (6ab) =130 N
(ii) X+ X X+

Solution:

r T X! x + “%
Factorlzatlon
Fran (X+W
ot =x (x+1)
=@ . x(xt+l)
Product of common factors = x(x+1)
Product of non-common factors = x
LCM= x(x+1) K :
LCM= x (x+1)
(iii) a* -4a+4 -2
Solution:
1" —4a +4, a-2a
3 3ctonzat10n
i —4a+4 = (a)’ —2(a)(2)+(2)
= (a-2)’
=(a-2) (a-2)
a’~2a = a(a-2)
“roduct of common factors = (a—2)

09304084

093040%

09304086

_CM= (a—2) a(a-2)

“roduct of non-common factors = a(a— s %@

= a(a—2)

Now, x’—4x = x (x*~4) = x(x’~2%)
= x(x+2)(x—2)
L.CM = (x+2)(x-2)x(x*+4)
= (x*+2)(x=2) x(x*+4)
= x(x*-2%)(x*+4)
= x(x —4)( x*+4)
= x(x*)’~( 4)*

= x(x*-16) |
V)16 —4x%, x> +x-6, 4—x° 09304088
Solution:
16—4x2, x° +x—6, 4—x2
- Factorization
16 — 4x% = 4 (4

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

- = EDA)EA+2)(-2)
= —4(x+2)(x-2)

X4x—6 =x"+3x-2x—6

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

= (x+3)(x-2)

= "~y

= (2+x) (2—x)

= (c+2)(=1)(~2+x)

= —1(x+2)(x-2)

Product of common factors

1) (:+2)( x-2)

CIe - (o)

4—x*

- Product of non-common factors = 4(x+3)
L.C.M = 4(4—x")(x+3)

ls is y-7

y+70.If

is * — 5y — 14, find
09304089

S




L.CM = y’-10y*+11y+70

el

p(y) =y*-Sy-14 gy @@ a) (x—a) .

We know that : Kﬂ@) uare Root of an Alg@ralc

P(Y) q(y) = L.LM x HC%“@ § i esion

q(y) = el 2 i ' There are following two methods for ﬁndmg
; b ) : the square root of an algebralc expression:

q(y) = =10y ¢ Hyd Ty B (a) Square root by factorization method

y’—Sy-14-

ay) = (-5 -7

q(y) = y-12y+35

QS5 The LCM and HCF of two
polynoimal px) and ¢(x) are
36x° (x+a)(x —a’) and x 2(x— a) respectively.

If p(x) = 4x” *-a ), find q(x).
- 09304090
Solution:

L.C.M =36x° (x+a) (x -a )
H.C.F = x*(x~a)
P(x) = 4x*(x’-d?)
-We know that
p(x).q(x) = LCMx HCFQO

i) LCMxH,QrF m\
36xW)xx(x—a)

dx' (S a?)
¥ _ a2)
b

q(x) =
Fro3 3 2
i) 9x(x —za Z).x (x

x(x*—a
) = 9 (*~a?) _
Q6 The HCF and LCM of two
polynomials is (x+4) and 12x*(x+a)(x’ - a?)
respectively. Find the product of the two 2
polynomials. 09304¢91
Solution:
H.C.F = (x+a)
L.CM = 12x*(x+a) (x*-a?)
Let p(x) and q (x) be required polynomials

We know that Y CK)X
o§ f ;

p(x)xq(x) = L.C.MxH.C.F
p(¥)xq(x) = 12x°(x+a)(x*~

(b) Square root by division method
(a) Factorization Method
Example 26: Find the square root of the

expression 36x" — 36x> + 9 09304092

- Solution
36x* —36x%+9
=9(4x* — 45 + 1 .+ (a-b)*+a*~2ab+b?
=00y 2(2xz)(1) o (1)2].
=3%2x" — 1)?

Taking sw

36 +9 =352 — 1)?

=3 . Jox -1y
=E32x" — 1)
(b) Division Method
When the degree of the polynomial is
higher, division method in finding the
square root is very useful. :
Example 27:;
polynomial x*

Find the square root of the

—12x +42x* — 36x + 9.
09304093
Multiply x* by x* to get x*

Mu1t1ply the quotient (x*) by 2, so we get
2x’. By dividing —12x> by 2x%, we get —6x.

Solution:

By continuing in this way, we get the
remainder.,

a 12x3 Ty o
gx _6x+3) |

;oW

P
= 108 |

A

-
N\




xX —6x+3
x‘— 12x’+42x‘-36x+

SR
%
0

2x’ — 6y Xt 36x
; 6x’ —36x+9
2x2-12x+3 e
0
Real World Problems Of
Factorization
Example 28: Cost ﬁ.mctlon for producing

a part is modeled by:

C(x) = 5x* - 25x + 30
Where x is the width of the component and
C(x) is the cost: Find the value of x where
C(x) is minimum. 09304094
Solution:

C(x) = 5x* — 25x + 30

= S(x - 5x+6)

= 5of il 3x+6)

= S[aE=2) = 3{x = 23]

= 5x-2)(x-3

Thus, the mini occurs when
=2andx=3,, :
Example 29:  The potential energy U(x)

°f a particle moving in a cubic potential is
epresented as: 09304095
U(x) -6’ +12x -8

s,

’ Which is:

1 e D) g@@lg the pomts
-\ n mmlzed

—6x* + l2x 8
= (x) = 3(x) (2) +3()2Y - 2
=(x-2y

= -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: 09304096
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(x2 - IOx + 24

?@@\T@

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

4+6

°.D_s

2 2 e
Thus, the company should produce 5 units
to maximize profit.

X =

Exercise 4.4

2.1 Find the square root of the
‘ollowing polynomials by factorization
method:

Nx'-8x+16

Solution

—8x+16

=v factorization

~—8x+16 = (x)’ —2(x)(4)+(4) an

ab_n{j\\‘\

09304097

O

1

="

e

= (- 4y
Takmg square root of both sides.

VX' —8x+16 —+,/ x 4

09304098
Solutlon S
9’ + 12x + 4

109

S —

L




' : {\
By factorization - @ @( 10t—3)
‘ o)
9% +12 x +4 '.'(a+b)2= a4 2a1%-3( b’ @
e ' \/ “ Ox ) 0x* ¥ 120x + 90 : 09304102

= (3x)2+2(3x)(2)+@ s
Taking square root of b S Oh;tm"’
T - 40x" +120x + 90
o : = 10(4x*+12x9)
=t vrl) s - .
(iii) 36a” + 84a+4 : 09304099 £ (a + b) =a +2ab+b
s b L = 10[2y 42203 1+GY)
3 2
= (6a)+2(6a)(7)+(7)’ . S e
= (6a+7)* i Taking square root of both sides

By factorization

'.'(a+b)2 = a’ +2ab+b?

V40X’ +12x+90=+ \[10(2x+3)’

- Taking square root of both sides =410 \/} (2x+ 3)/
V36a’84a+49 = +./(6a+ 7y’ , | -+ 10 2x43)
=+ (6a+7)

ot of the

.2  Fin
(iv) 64y2 -32y+4 : 09304100 0 . L
: fi mials by division
Solution é
) sl

Q
o
2 = 1.2 2y (: : :
64" =32y +4 |- (a- b)Y - 2aiyy “ () 4x*— 28+ + 3722 + 42x + 09304103

LR k\s’\k&\ o
: Méﬁ H) Solution: i
| 4x* — 28 + 37x% + 425 +
Taking squaie root of both sides X +37x° +42x+9

: Square root by division method:
64y’ -32y+4 =1[8y-2) o i
=t (8y-2)

(V)2007-120¢+18 09304101 | el |
Solution : ' : 22 | AX'-28x"-37x'+42x+9 -
200 7~ 1201 + 18 | @ 4 ‘ |
= 2(100t*-60t+9) - = 3 : |
: 4’ —Tx =28x" + 37x+42x+9 |
'.‘(a—_b) = a’—2ab+b? : 8 3
: , D28xP49x’
= 2[(10t)°*-2(10)(3)+(3)] el | i .
= 2(10t-3) SR 4x’~14x-3 —12x +42x+ 9
= 2(10t-3)? _ - | %@42@9
Taking square root of both sides @\?\g\ et
QC

S dn ‘
V2000 1206418 =+ [2(100-37 <&®@w@e Sl
1

S » “ 21x* — 198x° — 183 + 216x + 144 -
_ M “ : 09304104

; (o)
— A ] -
w v ‘ “n ’ ‘




Solution

121x% — 198 — 183x +216x+ 144

S m@@

191198
@ 1215

W3x+216x+144
= 198x@81x

(5}

I'lx

22X -9x

~264x*+216x+144

22x'~18x-12 . (—3«264x"@ 216x@ 144

Thus requlred square root is +( 11x*-9x—1 2)

i) —10xy+27y 10xy° + yt
09304105
>olut10n
[ — 10xy+27x —10xy° +*
SN TSy
5 ){'— 10x'y+27x°y’~10xy +y*
®
25 -Sxy ~10x'y+27x'y’~ 10xy'+y’
S 10x'y@2sy W
45 d,ﬂr"/\
" i
v —10xy+y M

Thus requlred square root is £ (x —-5xy+y2)
W)Ax — 12 + 31 —42x +49 09304106
Solution:
L7120 + 37— 42x + 49

7).

er investing x thousand rupees
is given by quadratic expression: 09304107
Rx)=-x"+6x-8
Factor the expression and find the
investment levels that result in zero
return. :
Solution
Investor’s return: R(x) = — x2+6x—8
S RIYL =l —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 retirn is zeroatx =2 orx=4.
Q.4 A company’s profit P(x) in rupees
from selling x units of a product is
modeled by the cubic express1

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

P(x) = x’—15x° +75x—125

P=0) 3(X) (5)+3(X)+3(X)(5) +{(5)
P(x)= (-5’

P(x) = (x—5) (x-5) (x-5) |
The factorized form of profit function shows
that profit is zero at x = 5.

Thus required sq ot
D @ ﬁor return R(x) in

B

61 (s), where the
09304108

O
>

2¢-3x+7 Q.5  The potential energy V(x) in an
s 4x' =12 437425 +49 electric field varies as a cubic function of
@ 4y’ distance x, given by: 09304109
= — V(x) = 2x° - 6x* + dx
4\'2—33 o G, s 1 Determine where the potential energy | is
: 012X ® 9¢ S
Ll oy i Solution
T 28— 420+ 49 @@m
"‘ ©28r'042:9 49 3 | |
KX@M 4 =261 (-2)
_n."‘{ - \E“\r 1“ )
N e



energy function shows that potential e

~ The factorlzed form of electric potentlali

1S zero at.
x 0 orx = 1 orx =

deﬂec

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

Q.1

1.

ii.

iii.

1v.

Vi.

1.,

In mg, the
Qam is given by:

(X)=2x>—8x+6

09304110

Choose the correct option.
The factorization of 12x + 36 is: 09304111
(a) 12(x + 3) (b) 12(3x)
(c) 123x+ 1) (d)x(12+36r)
The factors of 4x* — 12y + 9 are: 09304112

(a) (2x +3)?
(b) 2x — 3)?
(c) (2x-3)(2x + 3)

(d) (2 +3x)(2 - &@
The HCF of &°b°

9 4113
m)abS
(c)
The LCM of 16x 4x and 30xy is:
09304114
(a) 480x° y (b) 240xy
(c) 240x%y (d) 120x*y
Product of LCM. and HCF =
of two polynomials.
: 09304115
(a) sum (b) difference
(¢) product (d) quotient

The square root of X* — 6x + 9 is: 09304116

Review Exercise 4

anow

8>c o-
4x +3)
=X —3x—x+3)
= 2[x(x-3) -1(x-3)]
= 2(x-3) (v-1) ,
The factorized form of function shows that
deflection is zero at x = 1 and x = 3

Wy

(c)x-3 (d) x+3
vii. The LCM of (a — b)* and (a-b)is:
09304117
0@%
(d) (a b)°
1zation ofx +3x% +3x+ 1 is:
(a) (x ” 1) . 09304118
(b) (x— 1)’

(c) (x+ 1)(x G S
()& = D=+ 1)
ix. Cubic polynomial has degree: 09304119

(a) 1 (b)2
(©)3 (d) 4

X.  One of the factors of x* — 27 is:
(a)x-3 (b)x+3
(c)x*—3x+9

" (d) Botha and ¢

gl 1ii

b|iv|e]|] Vv ] e

vi | a |vii| ¢ | viii

AV lLelbx e

P actor uatlon
The degree of quadr
> @
(c) 3

09304121

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

(a) x+1,x~6
(c) x+6,x-1




(c) (x-1) (3x—-2) (d)(x-1) (3x+2)
. Factors of x*- y* are “
@) (x-y) (x+y) (*+ %

Factors 6f 3x*— x-2 are: ' 09304122
(a) (x+1) 3x-2) (b) (x+1) (3x+2)

(b) (x-y) (%’
(©) (x
(d) x+y) X+ Y)

bl

H. ( F (Hwh‘stt nmmun factm) :

O and xy —xy is:

: 09304131
(b) XY(X—Y)

(d)XY(x -y))

xy(x’=y")
(©) Xy’(x)

13. H.C.F: of 352%b” and 20 2°b’ is:
(a)5 a’b*
(c)35a’b’

09304132
(b) 20 a°b’
(d) Sab

5. What will be added to complete the 14. HCFOf m-2andm’+m-6 is:
square of2 9a’—12ab? . 09304124
(a) 16 b (b) 16 b 09304133 :
A aniie g
2 : :
6. Fmdm so that x“ + 8x+m is a complete 18 HICF ofid + bhand aa - ab+ bisss
square: 09304125 SN
(2) 8 (b) -8 ~ (a)a+b (b) a*—ab+b’
(c) 4 (d) 16 () (a-b)’ C) a*+ b
What should be added to complete the 16. HC.Fofa2—b%anda’ —b’is: 09304135
square of y*+ 812 09304126 (a) a b (b) a +b
%a; ;8 (l(ﬁc)l)—ll 88y2 (c) a+ab+b> (d)a-ab+b’
c y ,
8. Lét 5 = lixy ~12v =AxB i
A=(x~4y) then B is: xy and 30 yz© is
(@) (5x+3y) %(3
(c) (5x+3y) (d)% Km (2) 90 xyz ®) 90xzyzz e
9. Factors of 8x° 09304128 (c) 90x’y’Z’ (d) 15x> yz |
(a) (2x 18. L C.M of a’— b® and a*~b" is: 09304136
(a) a + b2 (b) a> — b’
(b) (2x+y(4x +2xy+y2) (c) a* - (d) § ol
(©) (2x—y ( (43 -2xy+ yz) 119 The square root of x° — 6x +9 is: o
(d) (2x—y)(4x +2Xy+Y2) Ea; + (§+3) ?(3 i(x;3)
: c) X~ X+
10. (X+Y) o ~xy+y)= S Uy Ty e 20. The product of two polynomials is equal
ga; v(&J—r );’ % . +y)3 to the - of their HL.C.F and LCM.
c) (x+y X—y
11. Factors of x'—161s: , 09304130 : 09304138
(a) (x=2)* (a) Sum .Ab) Diffe}"ence
(b) (x=2) (x+2) (x’+4) (c) Product (d) Quotient
(¢) (x-2) (x+2) |
(d) (x+2)* ' m
Answ?\Ke%\ w@ @©
- e A L O
1[b]2[bp]3[d]4[R]30\eq o MW7 d[10]b
1 pl2{p] @] aidd| e[ 5b{16[a |17 b 18 ¢ 19 b[20]¢c
, o
e M 0“\3\) g |
S - 113 )




Q.2 Factorize
expressions:
() 4x + 18 — 12x
Solution :
4x° +18x° — 12
2x(2x*+9x—6
2x(2x*+

(ii) x° + 64y°

' Solutlon

= X+ 64)°

(x) + (4y)’

Lt +b3=(a+b)( 2—’ab+b2) _

the following

S

09304140

E e Ol
%\4&)&%—4@

o’ +4x+8) (o —4x+8)
(vii) x* +2x* + 9
Solution

49422

(x ¥ +(3) +2(x )(3)*2(16 )(3)+2x

(x +3) —6x*+2x* :
(x +3) ~Ax?
(x +3)° (ZX)
(" +3+2x)(x +3-2x)

(x* +2x+3)(x’~2x+ 3)

09304145

i

(x+4y) [(x) ~(x) (4Y)+(4Y) ]

\x\r\\)\\x —hxylr\by)
(iii)’y’ Rl e

09304141

Solution

(xy)’ - (2)°

a’ —b3=(a—Ab)(a2 - ab+b2)
(y-2) [(xy) Hxy)(2)+(2)]
(xy-2) (x%y +2xy+4) O“

(iv)—=x? — 23x —

Solutlon :
Zgj@ ;

e DY
-1 (x +
~1[x" +20x+3x+60]
—1[x (x+20) +3 (x+20)]
e 20 et 3)
V) 2> +7x+3
Solution
2+ Tx +3
2 +x+6x-+3
M2x£1) +3(2x + 1)
(2x+1) 3
(vi)x* + 64
Soluuon
X'+ 64
= @) +2(x )(8)-2(x)(8)

(a+b) =a’+2ab+b’|.

B [

09304143

09304144

(+8)2 —
(*+8)° —(4 )

a\m\@

(Vi) (x + 3\ + A D+ €) - 260

09304146
Solution:
(x +3)(x +4)(x + 5)(x + 6) — 360
By rearranging the terms,

= (x+3) (x+6) (x +4) (x+5) — 360
(" 3+6 =4+ “\(\S
= @%@@x+20) -360

_ X*9x+20) ~36 - (i)
@.

i e (0
Now, expression can be written as:

(y+18) (y+20) — 360
y*+20y+18y+360-360
y*+38y
y(y+38)

(cy=x +9x)

=i +9x) (x +9x+38)
= x(x+ 9)(x*+9x+38)
(ix) (x* + 6x + 3)(x* + 6x — 9) + 36 09304147

Solutlon
o2 +6x+3)(x +6x—9) + 36
Let x™+6x = Y mmmmmemeee (i1)

Now, expression (i) can be written as:
(y+3) (y-9)+36
= y-9y+3y-27+36

='¥Z;’Ey2?9)(3 : O
e

(+6x-3)>

X +6x=y

h

=14 =




Q3 Find LCM and HCF by pnme
Solutlon
45> + 124

factorization method:

() 4x° + 12x 8x* + 16x % s“(

Factorizati &ﬁ @ :

40+124% = 452 (x-f—3) 53 x@ () x(x+3)

8x°+16x = 8x (v+2)= 2xDx(2D . (x+2)

H.C.F = 2x2xx = 4x

LCM ;

Product of common factors = 2x2xx = 4x

Product of non-common factors

= x(x+3)x2(x+2)

= 2x(x+3) (x+2) '

LCM= (4x) [(2x(x+3)(x+2)]
=% (x+3)(x+2)

(i) x*+3x°—4x, x2—4x+3

Solution: -

X +3x°—4x = *x’ +3x——4)

= x(x*+4x—x—
= x[x(r+4) W“
=
x4—4qwm
= x(x=3) 1(x—3)

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

09304149

= (r=1) x x (=3) (x+4)
= x(x~1) (+-3) (x+4)

(iii) x* + 8x + 16, x> — 16 09304150

Solution:

x* +8x + 16, P16
Solution:

+8x+16 = (x)2+2(x) (4y+H4)?

O@@W@

(x+4)(x+4)

=)= @)’
=(x+4

-16

{anor®

mn factor]x [non common fact01;s]
T x[(x+4)]><[(x+4) (4] |

= (x+4) (x—4)
(iv) X —9x , XPlix'e

09304151
Solution:

-9x = x(x*-9) .
=x[(x)’ - 3] .
=x (x+3) (x-3)
X—x—6= X*=3x+2x—6
=x(x-3) + (-3}
=(x-3) (x+2)
H.C.F = (x-3)
L.CM= common factors xnon common factors
= (x-3)x x(x+2) (x+3)

T XX

&)Gn
= X(x+2) (x*-9)

Find square root by factorization
and division method of the expression
16x* + 8x* + 1. 09304152
Solutmn :
16x* + 8x* + 1.

Square root by factorization
16x - 8x g
= (4x i +2(4x (1) + (1)
- (4x? +1)?
. Takmg square of both s1des

Vied gl = far i)

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

4x’+1

e

o
6_98):2(-_}-)1

0







