 Factorization and
Algebraic Manipulation

Students’ learning outcomes
At the end of the unil, the students will be able to:
» Identify common factors, trinomial factoring, concretely, pictqrially

and symbolically.
» Factorize quadratic and cubic algebraic expressions:

e S+ b ord+b P JE T

s al+bx+c . . .(ax2+bx+c)
(@ +bx+d)+k '

- (x+a)(x+b)(x+c')(x+d)+k . x+ta)(x+b)(x
+¢) (x +d)+ b |

. FH3b+3aHE ™. &+ 3cb + 3ab?
+ b ' )

» &£-3ab+3ab’-b , . a+b

» Find highest common factor and least common multiple of algebraic
expressions and know relationship of LCM and HCF.

Find square root of aigebraic expression by factorization and division.
Apply-the concepts of factorization of una_dratic' and cubic algebraic

expression to real-world problems (such as engineering, physics, and

V V

finance.)

Example 1: Find common factor of x> + 2x concretely,

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

s Concretely Pictorially Symbolically
e Y ] :
st ' £ x‘ Ay 2+ 2r=x(x+2)
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—

symbolically.

Example 2: Factorize x> — 5x + 4 concretely, pictorially ang

[Solution:
Concretely

Pictorially

Symbolically |

We arrange one x” tile,
five —x tiles and four
unit | tiles into 2
recta}lgle. _

x U I e
] fJCU_

< 0000

— \ J_T——)
N X ol A

e
fy e v

l; " 4 |

L x2-5x+4
= (x—l )(x >
4)

Example 3:, Factorize

symbolically. -
Solution:

Concretely we arrange one

2 tile, threé

_x tiles and ten —1 tiles into rectangle.
We see that there are not enough

rectangular tiles to make a largér

rectangle. To fix this issue, we add . x
zZero 'p_air.Adding two x tlles and two Px

_x tiles does ot change the given 'f"l.

x

2 — 3x —. 10 concretely, pictorially and -

I

o=

-1 =1 =1 -}

EEE

| [

]

expression because 2x — 29 =0.
Pictorially, ~Symbolically "
< —_x-5 —> A ' 4
! T X =5 : 1

Example 4: Factorize:

2 +9x+ 14
Solution: Two
numbers whose product

Product of factors

| Sums of factors
’ 14x1=14 14+1=15
17+2=91

17x2=14

is +14 and their sum is 9 are +2, +7.

So, 2+9x+14

=x2+2x+7x+14

=x(x+2)+7(x+2)

=(x+2)(x+7)

Example 5: Factorize: ¥
‘Solution; Two numbers wh

Lx+24

ose product is +24 and their sum is

—11are=8, 3. :
!750, : xz—l_lx+24 Product of factors Sums of factors
| e Sx3x+ 24 24 x1=24 24+1=25
=x(x-8) -3(x-8) 18x3=24 18+3=11

= (x-8)(x-3) () x3)=24 $-3=-11

: 6x4=24 16+4=10

112x2=24 12+2=14

R

Example 6: Factorize: p’+11p+ 18

Solution: p*+11p+ 18
=p*+9p+2p+18

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

~ =+ +2)
In all quadratic trinomials factorized so far, the coefficient of

was 1. We will now consider cases where the coefficient of 2is

not 1.

Example 7: Factorize: 2x+ 7x + 26

Solution:.

-942=11, 9x2=18

Step—I: Multiply the.coefficient of x2 with constant term. i.e.,

| Remember!
An expression having degree 2isc

alled a quadratic expression.
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Step — II:  List all the factors of 52:
Giy  15y* + 20y:

1,52 ~1,-52
2,26 -2,-26 Factor out the common factor 5y
4,13 —4,-13 15y + 20y = 5y(3y + 4)

Step — ITI: Sum of factors equals middle term a7

1+52=53 -1-52=-53 (i) —12x*-3x:

Factor out the common factor —3x:

2426=28 -2-26=-28 _
4+13=17 )4,-13=-17 —12x% - 3x = -3x{4x + 1)
Step — IV: Change the middlé term in the given expression
22+ 17x + 26 : ; (iv) 4a’b+ Bab*:
' Factor out the commeon factor 4ab:

=22 +4x +13x 426 , |
Step— V: Take out commons from first two terms and last two 4a?b # 8ab? = 4ab(a + 2b)

W) o e3aydx

terms : ‘
=2x(x+2)+13(x +2) = ' :

Step — VI: Again, take common from both terms Factor out the common factor x:
=(x+2)Q2x+13) A LR )’ =3xy+2x=x(y" -3y+2)

Further factorize if possible:

Example 8: Factorize: 3x’— 4x — 4
x(y’ -3y+2)=x(y-Ny-2)

Solution: 3x*-4x—4
=32 2x—6x—48 51 il ouringt PPN

v 2x(—6)=-12, +2-6=—4 A A (vi) 3a’b—9ab? +15ab:
= x(3x+.‘2_) ~D3s*+2) - g ., Y @ 5 53 Factor out the common factor 3ab:
=(GBx+2)(x-2) » 3a®b — 9ab® + 15ab = 3ab(a —3b +5)
[EXERCISEAE A Iy ' ’ 3 Factorize and represent pictorially:
. 2 N\ D B ' @i Sx+15 i) F+4c+3
1. Factorize by identifying common factors. (iii) 2+6x+8 :iv) Srtnsie
(i) 6x+12 (i) 15°+20y Solution: Factorization:
(i) -12*=3x (iv) -~ da’b+8ab’ @) Sx+15:
v) op-3x+2x (vi)  3a%b-9ab?+15ab Factor out the common factor 5:
Solution: Factorization by identifying common factors: 5x + 15 =5(x +3)
* Pictorial Representation:

i 6x+12:
Factor out the common factor 6:

6x +12 = 6(x +2) i
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+4x+3:
+4x+3
=r+3x+x+3

=xx+3)+lx+3)
=x+1)x+3)

~+6x+8:
= +Ex+8
=r+Izxr+4+§

=xx+2)+ 4x+2)

=xz+2D)z+9

P iax+ K
P ]
=r+22*2x+4

=xz++20:+2)
“1‘2’:

x+2

3. Factorize:

(i x+x-12 iy F+7x+19
(i) x*-6x+8 (iv) X-x-%
(v x-10x-24 Vi) F+y-12
(vii) P +13p+36 (viii) £ -x-2

Solution: Factorization:

i Fax-1Z Gy %7z + 10
2 +x-12 472410
=@ -3x+4x-12 =r+Sx+kx-+
=x(x-3)+4x-3) =xfx+5)+Ux+53
=(x+8)(x=3) =(x+2)(x~3

(iii) x*—6x+8: (iv) 2 -x-56
#—-6x4+8 P#-xz-53
=24z 2x+8 = _-Sx+7x-5
=x{x—-4)-AUx-4) =dz-8)~Tx-8
=(x-4)(x-2) =(z-8)(x~7)

) x-10x-24 v) Y+éy-12
x% —10x — 24 y+ay-12
=P -12r+2x-24 =P by-2p-12
=xx—12)+2 (x-12) =y+6)-2(y=6
=(x-12)(x+2) ={y+6j{y-1Ij

(vii) y*>+13y+36: (willy *-x-2:
y2+13y+36 P2-z-12
=y +9y+4y+36 = -2x+x-2
Wy +9)+4y+9) =xfx-2)+ Wx-2)
=(y+9(*4) =(x-2x+1)

4. Factorize:

(i) 22P+Tx+3 (i) 22E+1lx+15
(i) 4F+13x+3 (iv) 3 +5x+2
(v) 3yP-1y+é i) 2P-5y+2
(vii) 472-11z+6 (vili) 6+ Tx-3c

Solution: Factorization:

(i) 2x*+7x+3:
2x2+7x+3
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=2x*+6x+x+3
=2x(x+3) + 1(x +3)
=(2x+1)(x+3)
(i) 2x?+11x+15:
2x% +11x +15
=2x2+6x+5x+15
=2x(x+3)+5(x+ 3)
=(2x+5)(x+3)
(i) 4x*+13x+3:
4x? +13x + 3
=4x2+12x+x+3

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

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

(iv) 3x2+5x+2:
3x2+5x+2
=3x2+3x+2x+2
=3x(x+1)+2(x+1)
=0Bx+2)(x+1)

vy 3y*-11y+6:

- 3y2-11y+6

=3y2-9y—-2y+6
=3y(y-3) -2y —+3)
=@By-2)(y—-3) (

(vij 2y*-5y+2:
2y? -5y +2
=2y¥=4y—-y+2
=2y(y—2)-1(r-2)
=QR2y-1)r-2)

(vii) 4z>-11z+6:

422 -11z+6
=4z2-8z-32+6
=4z(z-2)-3(z—-2)
=(4z-3)(z-2)

’_______—'i
(viii) 6+7%

- 3x%:
6+7x—3x2
=6-2x+9x -3

=2(3—x)+3x (3-x)

=3 -x)(2+3x)

ization of the éxpression of the types

Type - IL: Factor
: a* + a*b? + blora* + b

Let’s factorize a* + a*h* + b*

Exaniple 9: |

Solution:

a* +a*b? +b*

=a' 4+ b+ a’b*

e (az)z +'(b2)2 + ab?

= (02)2 i (b2)2 + azbz

= (@) + (B + 2a°0* - &V’
(Adding and subtracting a’5%)
=(a*+ b?’ — a*b?
=(a*+ b} - (ab)?
= (& + b — ab)(@ + b* +ab)
=(a*—ab+ b} (@ +ab+ b?)

Factorize: x+ x4+ 25
4+ x2+ 25
=x*+25+2

= ()2 + (5)2 + 202)(5) - 2(2)(5) + ¥
(Adding and subtracting 2(x?)(5))

= (2 +5) - 102+ x>

—@esp-o

= (2 + 57 - (3x)’
—(2+5-3x)02+5+3%)
= (-3 +5) P +3x+5)
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\
Example 1. Factorize: x* +
Solution: 4 e

= ()2 + 022
= ()7 + 07 + 263)07) - 26207
(Adding and subtracting 2x%%)
- (.\'2 +yz)2 - (‘/5.!]’)2
=+ )2~ V22 4 2+ V2 )
= (7= V2 )+ V2 + )
Example 11: Factorize: a* + 64
" Solution:  a* + 64
= (@)’ +(8)
= (@) +(8)" + 2(a’)(8) - 2(a*)(8)
(Adding and subtracting 2(a%)(8)) '
= (a* + 8)* - 164*
= (a* + 8)? - (4a)?
=(a*+ 8 -da)(a* + 8 + 4a)
=(a*-4a + 8)(@* + 4a + 8)
Ype ~II: Factorization of the expression of the types

o (ax®+ bx + c)(ax? + bx )+ k

o (eta)(x + B)(x + ek d) R

¢ (x+a)(x+b)(xFe)x+d)+ kx?
For explanation consider the following examples:

Example 12: Factorize: (x*+.5% +4)(x? + 5x + 6) - 3

Solution: (x* + 5x + 4)(x>+5x + 6) — 3

=(y+4)(pt6)-3

=)+ Gy +4y+ 24 - 3
=y? + 10p+# 21

=Y+ Ty +3y+21 |
=Yy +7)+3(y+4)
=0+ +3)

= + 5x + T)(x* + 5x + 3)

-

(Lety = x* + 5x)

‘\

(vy=x2+5%)

} s

Example 13: Factorize: (x + 2)(x + 3)(x + d)(x+5)-15

" Solution: (x+2)(x + 3)(x + 4)(x + 5) - 15

Re-arrange the given expression because 2 + 5 = 3 4 4
[(x +2)(x + 5)][(x + 3)(x + 4] 15

= (x2 + 5x + 2x + 10) (x? +A4%+ 3% 12)-15
= (24 Tx + 10)(x? + Jxt 12) 15
=+ 1)y +12) - 15
=2 4 120+ 10y+ 12015
=32+ 229+ 105
=y + 15y .7y 4+ 105
=Yy + I5)+ Ty + 15)

=0% 1)y +7)
= (W H Tx +15)(x2 + Tx + 7) (y=x’ + Tx)

Example 14:  Factorize: (x - 2)(x + 2)(x + 1)(x - 4) + 2.
Solution: (x ~2)(x + 2)(x + 1)(x - 4) + 22

== 2)(x + 2)[Cx + 1)(x — 4)] + 24

[* (-2)x2=1 (4]
=2 Ay ok x - 4) 4 208

= (6%~ 4)(x? = 3x ~ 4) + 22

= Yy = 3x) + 2x?

= 2w Jxy + 242

= y? — 2y — xy + 20

=Yy = 2x) - x(y - 2x)

= (y'=2x)(y - x)

=(x? ~ 4 = 20)(~ 4 - x)

= (x? = 2¢ ~ 4)(x? - x - 4)
Type ~ IV: Factorization of the expression of the forms

e @438+ 3ab? + b
o @ =3a + 3ab? - B

Example 15: Factorize: 8 + 60x? + 150x + 125
Solution: 8x*+ 60x? + 150x + 125

= (2x)’ + 3(2x)X(5) + 3(2x)(5) + (5)°

= (2x + 5)°

= (2% +5)(2x + 5)(2x + 5)

Let y = x? 4 75

Lety=x*-4

. (ry=at-4)
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Example 16: Factorize: =182 + 108x-216 Tt S
Solution: x*- 18+ 108x-216

= ()% 3(0)%(6) + 3(x)(6)- (6)°

= (v—06)}

= (X=0)(x—6)(x-6)
Type-V: Fnctoruatmn of the expression of the forma-‘+b3
The expression @ + 4° is a sum of cubes and it can be fa actorizey

using the following xdcnm\'
@ +b = (a+b)a*-ab+ b?)

The expression @’-b* is a difference of cubes and it ‘can b
factorized using the following identity: '
@-b* = (a-b)(a*+ab + b?)

Example 17: Factorize: 83 + 27
Solution: 8+° +27

= 20+ 3y

= (2x +3)[(2x)* - 2)(3) + (3)%] .

= (2x +3)(dx% - 6x +9) ‘
Example 18:  Factorize: x* - 27)3
Solution: x*-27)°

=@)’- 3y

= (x=3Y)[E)’* +@Ey) + (3}')2]

=(x =32 +3xp+ 9D

EXEBCISI‘E

1. Factorize each of the following expressions:
(i)  4*t=811 (ii) . = a*—64b*
(iii) x*+4x2+4 (iv) x*-14x2+1

M =302 +90 (i) XL
Solution: Let's factorize each expression: (
(i) 4x*-81y*

Sol:  4x+81y*

=@2Y +(9) +2022)95") —2(2x’)(9y2_____/ |

—

(ii)
Sol:

(iif)
Sol:

=(2x* +9y")? —36x2)?
=(2x" +9y%)* - (6xy)?
=(2x* +9y* + 6xy)(2x* +9y? =6xy)
[+ @ ~b"=(a+b)a-b)
=(2x* +6xp+9)%)(2%? -6xy+9)?)
a* - 64b*
a' +64b*
=(@’) +(8b%) +2(a?)(8b%) - ~2(a’)(8b%)
=(a’ +8b*)* -16a%p?
= (a’ +8b%)* — (4ab)?

,;‘az -b’ = (a+b)(a-T)|
=(a*+8b + 4ab)(a® +8b* —4ab)
=(a* +4ab+8b%)(a® —4ab+ 8b%)
x*+4x2 44
x*+4x* +16

Rearrange
=x'+16+4x*,
= (%) +(4) + 42
By adding and subtracting 2(x? )(4)
= () +(4) + 2(x*)(4)-2(x J4)+4x®
=(x? +4)* -8x? + 4x?
=(x* +4)? -4x?
=(x+4)’ - (2x)?
=(x? +4+2x)(x* + 4-2x)
=(x* +2x+4)(x* =2x +4)
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(v) x*—14x241
’ Sal.' x‘ -y 14x2 +1
Rearrange
=x'+1-142
=) +(1)*- 147
By adding and subtracting 2(x?)(1)
=(x?)? +(1)* + 2(x*)(1) - 2(x*)(1) - 14x?
=(x*+1)? +2x* —14x7
=(x*+)? -16x?
=(x*+1)* —(4x)’
|- a®=b*=(a+b)a-b)

= +1+4x)(x* +1-4x)
=(x> +4x+1)(x* —4x+1)
v) x-30xy?+9* | :
Sol: x*-30x%7+9* ' \ )
=x*+9y* -30x%y*
=(x")* +(3y*)* +2(x")(3y*)-2(x*)(3y*) £ 30x’y”
=(x* +3y%)* —6x7y? —30xy? '
=(F+3y%)*-36x%
=(x"+3y") - (6xy)°
» a* -b* =(a+b)(a—=b)
=(x +3y? + 6x3)(%* 3>~ 6xy)
=(x* +6xy+3y")(x* —-6xy+3y”)
(i) x*—11x%+y* (Corrected)
~ Sol:  x*—11x*y? + y* :
=x*+y* -11x%)?
= () + () - 20)(7) + 22N 115

ERORSES

@)

Sol:

Put

Exp.

(i) -

Put

Exp.

=(x'-y') -9x%y’ |

" =(Xz _yl)Z “'(3Xy)2

=(x" =y +3xy)x’ -y’ - 3xy)
=(x"+3xy -y )x* -3xy - y*)

Factorize (x+1)(x—1)(x + 2)(x=2) #13x’
Factorize each of the following expressions:
(i) x+D)+2)(x+3)(x+4)+1
(i) GE+)x-NE-9HE-1)+17
(i) Q2+Tx+3)2x2+Tx+5)+1
(iv) (32 +5x+3) (32 +5x+5)-3
¥ E+FDE+2)(x+3)(x+6)-32
Vi) c+1)(x-1) (x+2) (x—2) + 522
xE+DE+2)(x+3)(x+4)+1
Expression = (x + 1) (x + 4) x+2)(x+3)+1
=(?+5x+4) (2 +5r+6)+1
2+5x=y _

=@+ @+6)+1

=y +6p+4y+24+1

=y?+ 10y +25

=) +20) (5) + (57

=@ +5)

=02+ 5x+5)2

x+2)(x-Dx-H(x-1)+17
=(x2—7x’+2x-14)(12_x_4x+4)+ 17
=(?-5x-14) (P -5x+4) + 17

- P-5x=y

=(-14)(y+4)+17
=)2+4y - 14y-56 + 17
=)2-10y-39=(2- 13y +3y-39)

=X-13)+3p-13)=(+3) (- 13)
’=(x2—5x+3).(x2—5x— 13)
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(i)
Put
Exp.

(v)

Put

(vi)

(2x* +7x+3)(2x* + 7x + 5) + 1
2+ Tx=y

=(y+3)(+S5+1
=y1+8y+15+1

=y*+8y+ 16

=(y+4)
=@+ Tx +4) (2% + Tx + 4)
(3x*+5x+3)(3x* +5x+5) -3
Put 3x*+ 5x =y

=(y+3)(y+5)-3

=)*+8y+15-3

=y2+8y+12

=y +6y+2y+12

=)(y+6)+2 (y+6)

=(y+2)(y+6)

= (3x? + 5x +2) (3x* + 5x + 6)

(x + 1)(x + 2)(x + 3)(x + 6) — 3x?

=(x+ 1) (x+6) (x+2) (x+3)-3x2

=2+ Tx+6) (2 +5x+6)-3x>

=x2+6=y

=(y+ 7x) (y + 5x) - 3x?

=2+ 12xy + 35x = 3x?

=)* + 12xy + 324

=)2 + 8xy + dxy + 322

=y(y + 8x) + 4x (y+8x)

—(y+4x)(y+8x)

= (2 + 6 + 4x) (2 + 6 + 8x)

= (2 +4x+6) (x> + 8x +6)

(x + 1)(x — 1)(x + 2)(x — 2) + 5x*
Re-arranging the terms
E+1)x-2)(x+2)(x- 2)+5x2
=x+1)@E+2) (x-1)(x-2)+5¢

Sol:

(ii)

Sol:

(iii)

- Sol:

W)

. Sol:

= (x2 + 3+ 2) (¢ = 3x +2) + 5¢
= (y+ 3x) (v~ 3x) + S’

=y - 9x? + 5x% = ) — 4x
= (y + 2x) (y - 2x)

= (x4 20 +2) (x* = 2x + 2)
Factorize:

0] 8x3 + 12x% + 6x + 1

(i) 274+ 1084’ + 14dab’+ 64’
@) 2+ 18x% +108x2+ 216y
(iv)  8x® - 125)° +150xy? - 60x%y
(i) Bx¥+12x*+6x+1

= (2x)%+3(2%)? (1) + 3(2x) (1> + (1)

nat+3a’b+3ab’ + b’ = (a+b)’

=(2x+1)°
27a® + 108a?b + 144ab* + 64b3

27a® + 108a2b + 144ab? + 64b°

= (3a)’ + 3 (3a)? (4b) + 3(3a) (4b)* + (4b)

= (3a + 4b)*

x3 + 48x%y + 108xy? + 216y®  (Corrected)
x? + 18x%y + 108xy? + 216y°

= () +3(x) (6) + 3(x) (6)* + (6}')3

= (x + 6y)°

8x3 — 125y% + 150xy? — 60x%y

8x3 — 125y3 + 150xy? — 60x2y
= 8x* - 60x%y + 150x)? — 125)°
= (2x)’ - 3(2x)? (5y) + 3(2x) (5)* - (5y)

=(2x-5y)

Factorize:

(i 12543-1 (i) 64 +125
(iii)  x$-27° (iv) 1000a° + 1
(v) 3433+216 - (vi) 27-512)°
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B

Solution: Let's factorize each expression step by stcp\
) 125031

=(5a)’ -1y’

=(Sa-1)X25a" +35a+1)
(i) 64x°+125
=(4x) +(5)
=(4x+35)16x" - 20x +25)
(iii) x*-27
=) -(3) =(x* -3)(x* +3x* +9) :
(iv) 1000a®+1 )
(10a)” + (1)’ = (10a +1)(100a* ~10a +1)
(v) 343x3+216
=(7x)’ +(6)° «
=(Tx+6)(49x" —42x +36) ' R \
(viy 27-512y3
= (3Y -8yy
= (3-8y)(9+24y+64y")

Highest Common Factor (HCF) e
The HCF of algebraic expressions refers-to the greatest algebraic
expression that divides two or more a,lgebraxc express1ons without

leaving a remainder.
We can find HCF of givén ‘expressions by the following two

methods:
(a) By factorization L (b) -,
(a) HCF by Factorization Method
Example 19: Find the HCF of 6x%y, 9xy* ‘
Solution:  6x%y=2x3xxxxxy. ;
=3 %x3xxxyxy |

(Product of common factars)

By division

HCF =3 xxxy
= Iy

Example 20: Find the HCF by factorization mcthod\
?-27,2+6x-27,2-9
Solution: £ -27=r-3

=(x=3)[xf + B)x) + (35
=(x-3)2+3x+9)

P+6x-27=2+%-3x-27

=x(x + 9)=30x+ 9

=(x+9)x-3)

=% 3?

= (x-3)x+3)

- Hence, HCF=x-3
(b) _ HCF by Division Method
Example 21; Find HCF of 6° — 17 — 5x+6and6r’ 52 -3x

-9

+2 by using division method.
Selution: 1
6x’-17x’-15x+6)6x’- 5S¢ -3x+2
2
_611_-*_- 17x ;5!:6
126 +2x -4

"Here, 12X + 2x -4 =2(6x> + x—2)

~ 2is not common in both the given polynomials, so we ignore it

and consider only 6x* + x — 2.
x-3

6x’+x-z)6x=-17x’—5x+6
6+ x-2x
~18° -3x+6
:183?’:3!16
GG |

Hence, HCF = 6x> +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

/L
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lsixam‘ple 22: Find the LCM of 4, 82,
Olutlon: 41'2y= 2X2xyxyXx y
8.\3_)'2 =2 x2 .\'Zxxx__\-xxxyxy
Common factors =2 x 2 x x x x xy= dx?y
Non-common factors =2 x x x y = 2xy
LCM = Common factors x Non-co

=4x%y x 2xy B
= 8x’y?

Example 23: Find the LCM of the polynomials

¥ -3x+2,x*—1andx-5x+4.

Solution: Asx*-3x+2=x-2x—-x+2 3
=x(x-2)-1(x-2)
=x-2)x-1)

And X-1=@Fx-Dx+1)
X—-Sxtd4=x"-4x-x+4
=x(x-4)-1(x—4)
=f-x-1)
Common factors =x—1 '

Non-common factors = (x + 1)(x = 2)(x—4)
LCM = Common factors ¥ Non-common factors

C=E-DxEHDES2) -4
= (e = EFDE=2) (x—4)
Relationship between LCM and HCF
The relationship between LCM and HCF ‘can be expressed as follows:
LCM x HCF=p(x) Xq)
Where, p(x).=1% polynomial
| g(x) = 2" polynomial p
Example 24: LCM and HCF of two polynomials are x-10 )
11x + 70 and x — 7. If one of the polynoniials is x* = 12X 35, fin

the other polynomial.
Solution: Given that: LCM = x> — 102 + 11x + 70

HCF=x-7 a3l

P =2 12435

LCM = HCF
plx)
=(x’-|0x'+nx+70xx-7,
5125435
x+2
- |z,+35)r‘— 10+ 11r+ 70
=126+ 35¢
26 -24x+ 70
272 24x+70
0
So,g(x) =(x+2x-7)
=-Tx+2-14
=x’-5x-14

ple 25: The LCM of Xy + x)” and x* + xy is x)(x + ). Find

the HCF.
olufion: Given that: LCM =xy (x + )
HCF=?

1* polynomial = %y + x)?

2" polynomial = x* + xy
As we know that:

LCM x HCF = Product of two polynomials

Product of two polynomials

LCM
_(y+0)x +x9)

p(x+y)
_ 0+ y)x(x+y)
p(x+y)

=x(x+Yy)

As we know that: q(x) =

HCF=
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1 Find HCF by factorization method.
() 21, 3592 i) o9y 5,
(i) MP-1,24+x+1 T Ny
(iv) & +2a*-34,2a% +54*-3a :
™ P-3t-4,P+5t+4,£-1
(Vi) 2%+ 15x+ 56,27 + Sx - 24, x2 + 8y
Solution:
() 21x%y,35xy?
e Factorizing 21x2y:
21X’y =3 X7 Xx XXXy
* Factorizing 35xy?:
35xy2—5x7xnyXy _
¢ Finding the common factors The common factor is 7xy
HCF = 7xy , TP
(i) 4x%-9y%2x? - 3xy
1. Factorizing 4x? — 9y?:
4x? —9y? = (2x - 3y)(2x + 3y)
2. Factorizing 2x? — 3xy
2x%2 —3xy = x(Zx 3y)
3. F mdmg the common factors 'I'he common factor is
(2x - 3y). |
' HCF (2x = 3y)
(iii) -1, +x +1

1. Factonzmg x3 -1
x3-1= (x)3—(1)3 =(x— 1)(x +x+1)
2. Factorizing x? + x + 1: Thls expression cannot be
simplified further.
3. Finding the common factors: The common factor i

(x> +x+1). 4
/’

HCF=(x2+x+1)

(i)

- Step 3: Write the HCF

Given Expressions: T ——
a’+2a* - 3a, 20 45q2 - 3,
Step 1: Factorize each expremon
FACT ORIZING a® + 2a? - 3a:
a*+2a®>-3a=a-(a® +2a- 3)
- Now factorize a® + 2a - 3:
a*+2a-3=(a+3)(a-1)
Thus:
a®+2a*>-3a=a(a+3)- (a-1)
FACTORIZING 2a®+5a? - 3a:
2a’>+5a% <3a = a- (2a® + 5a - 3)
Now factorize 2a® + 5a — 3:
g 2a% + 5a — 3=(a+3)(2a-1)
Thus: :
: 2a3+5a*-3a=a-(a+3)- (2a-1)
Step 2: Identify common factors
The factorizations are:
a*+2a*-3a=a-(a+3)-(a-1)
.2a*+5a*-3a=a-(a+3)-2a-1)
The common factors are:
a and (a+3)

HCF =a(a +3)
t2+ 3t+4,t2+5t+4,t2 -1
1. Factors of t2 +3t — 4:
=P +4t+1+4
=ft+4)+1(t+4)
=@+1)(+4)
2. Factors of t* + 5t + 4:
=2 +4r+1+4
=+ 4)+1(0+4)
=@+1)(+4)
~ 3. Factorsof t> —1:
=@y - (1)}
——(t+1)(t 1)
Common factors is £+ 1
HCF=t+1

)



https://v3.camscanner.com/user/download

(vi)

®

p §

4.

X+ 15x 456,22 + Sx— 24,42 4+ 8y

Factorizing x? + 15x + 56:

x? + 15x 4 56
=x2+ 7x +8x + 56
=x(x+7N+8(x+7)
=@x+7)(x+8)
Factorizing x? + 5x — 24:

x% 4+ 5x—24
=x?+8x-3x-24
=x(x+8)-3(x+38)
=x+8)(x-3)
Factorizing x2 + 8x:

x? +8x = x(x +8) )

Finding the common factors: The common factor is

(x+8).

Sol:

HCF = (x + 8)

Find HCF of the following expressions - by using .
division method: " e !
@ 273 +9x2-3x-9, 3x-2 ,
(i) xX-9x2+21x-15 2-4x+3
(i) 23 +2c+2c+2, 63+ 122 +6x+12
(iv) 23—4x?+6x, X —2x, 3x2—6x :
27x3+9x>-3x-9,3x-2" ("
H.CF by Division Method

O+, 9x+5

3x-2-) DAL 9 -3x- 10 '
Y F 18¢° o
}/-3;:-10 e
04F18x+10
' ?.;;f-lo ‘
Sx F10

0

&

HCF=3x-2

(i)

(iii)

(iv)

3.

X -9x? +23x - 15,22 —4x 43

H.C.F by Division Methad
—
X -4x+3 ’ X -0+ 2. 15
-x T+ Ay
5S¢ v Wx 215
5" 20x 715
0

HCF=x"24x+3
2x3 + 224 2x 42,62 + 124% + 6x + 12

H.C.F by Division Method
3

2x’+2x2+2x*.-2) 6+ 126 + 61+ 12
-6+ 6 +6x+ 6

x+1

6 +6 | 22X+ 26+ 2c+ 2
32 +2) _2x'+2¢

2x +2

-2 %2

HCF=2(2+1)
2x3 —4x% + 6x, 3 — 2x,3x% - 6x

First we find H.C.F of x® - 2x, 3x® - 6x
3 x-1

x’-xi 3% - 6x x)x

-x

3¢ F 3x =’
: -3x -X
HCF=‘x’ -X

X
Find LCM of the following expressions by using prime

factorization method.
x2+x, B+3

(i)  24%,4ab? 6ab (ii)
(iii) a*-4da+4,a’-2a (iv) x*-16, XF-4x
v) 16-4 2 +x-6, 4-2°
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_ Solution:

@

(i)

(iii)

Sol:

2a’b, 4ab?, 6ab
2a’b, 4ab?, 6ab
2%=Qax@®
4ahr =0 x2 \@@‘( b
6ab=Qx3@®
Product of common factors = 2ab
Product of non-common factors
= (@)(2b)(3) = 6ab
L.C.M = (2ab) (6ab) = 12a*b*
X2+ +2*
2+ x,x3+22
Factorization
Prx=Q@+1)
Y=y (x+1)
=@xx@x+1)
Product of common factors = x(x + 1)
Product of non-common factors = x
LCM=x(x+1)xx
LCM=xX(x+1)
a’—-4a+4,a*-2a
a’-4a+4,a*-2a
Factorization
@ —4a+4 =(a)*-2(a) (2)+ (2)°
=N 2)° %
=(@-2)(a-2)
@ -2a=a(a-2)
Product of common factors = (@ —2) -
Product of non-common factors = a(a — 2)
LCM=(a-2).a(a-2)

=a(a-2)*

O g

(iv)

Sol:

- Now, .

x4 =16, X3 -4x

x*—16, ¥ —4x
x-16= () - (@)

= (@2 +4) (2 -4)

=(x2+4) [x*-2?]
=(?+4)(x+2) (x-2)

X —dx = x(x? - 4) = x(*< 2%
=x(x+2)(x-2)

L.CM = (x +2) (x-2) x(2 4)

)
Sol:

=2 +2) F=2)x(¥ +4)
=x(2 =292+ 4)
=x(? -4) (2 + 4)
=x(%) - (4)?
=x(x*-16)
16 — 4x%,x* + x— 6,4 —x*> (Corrected)
16 —4x?,x* +x— 6,x* — 4
Factorization
16 —4x = 4(4 -x)
=4[22-x%
=42+x)(2-x)
=4(x+2)(-1) (2 +x)
=ED@)x+2)(x-2)
=4(x+2)(x-2)

X +x-6 =x>+3x-2x -6

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

A== Q-

=2 +x)@2+x)
=(x+2) (1) (2 +x)
=—1(x+2) (x=2)

Product of common factors

1) (5 +2) (¢-2)
=D @-4)=@-2)

Product of non-common factors = 4(x + 3)

LCM =4(*-4)(x +3)

=
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4. The HCF of two polynomials is y — 7 and their LCM %

¥»* = 10y2 + 11y + 70. If one of the polynomials js -

: Y* =5y — 14, find the other.
Solution: H.C.F=y-7 '
 LCM=)-102+11y+70
pOY =2 -5y~ 14
We know that:
pO) qO) = LCMXHCF

LCMxHCF
= r(»)

(y’—10y2+11y+70)x(y—7)
y -5y-14

90)=0-5 -1
90) =y - 12y+35

q(V) =

5. The LCM and HCF of two polynomlal p(x) and q(x)

are 36x3(x + a)(x* - @°) and x*(x — a) respectlvely

If p(x) = 4x*(x? — a?), find q(x).
Solution: LCM=36x (x+a) (x’ -a’) .
HCF=x(x-a) ,
P(x) = 42( — @)
We know that
p(x) . q(x) = LCM x H.C.F
(x) - LCMXHCE
il p(x)

36x°(x +a)(x’ - )sz(x'-&)

i 4x(x—a)

9x°(x* +a*) X2 (x* —0)
x*(x*-a®)

q(x)=

g(x) =9x’(x’ -a’)

T

Solution:

6.  The HCF and LCM of two pm‘
12x%(x + a)(x* - a®) respectively. Find the product of the
two polynomials.

Solutwn -

- o The HCF of two polynomials is (x +a).

e The LCM of the two polynomials is 122 (x+ a)(x? - az).'
Let p(x) and g(x) be requxred polynomials

~ We know that

P(X)xgx) = LEM x HC.F

()% q(x)=12x*(x +a)(x’ —a?)x (x + a)

6 =12x*(x+a)’(x+a)x(x-a)
= 12x2-(x +a)’(x—a)

: Square Root of an Algebraic Expressnon

. (a)  Factorization Method

Example 26 Find the square root of the expression 36x*-36x2+9
36x*-3627+9 .

=9t — a2 + 1

=92 - 2(2)(1) + (1)}

= 32(2x2 1 )2 :

. Takmg square root on both sides

V/36x" —36x +9= J32(2x2 -n?

=32x" —1)

(b) DIVISIOII Method
When the degree of the polynomlal is hlgher dmsxon method in .

finding the square root is,very useful
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Enmple 27:  Find the square

ro B
Ot of the polynomial x* 124 R P T
+420 36,40 : ey
- Solution: Multiplys? by x? o get e
® 2 - ox l, ' T 12x' i RIS

S

Multiply the quotient (x?) by 2,
SO we get 2x?.By dividing —12x° 220+ 3
by 2x?, we get —6x. . ‘ -
' ' ) 0
3y continuing in this way, we get the remainder.
ence, square root ofx* — 12):3 +42x? - 36x + 9 is

Ho2-6x+3)
Example 28: Cost function for producmg a part is modeled by:
C(x) =5x* - 25x + 30

Where x is the width of the component and C(x) is the cost. Fmd _

the value of x where C(x) is minimum.
Solution: Clx) =5x>—-25x+30 -
=52-5r+6)
=502 2 2x~3x+6) '
=5[x(x-2)-3(x-2)]
=5(x-2)(x-3)
Thus, the minimum cost occurs when x = 2.and x=3. L

Example 29:
a cubic potentlal is represented as:

Ux)=x= 624125 - 8

Factorize the expression/to find“the points where the energy in

minimized. ; : ‘
Solution: Upr) = =x’—6x2+12x-8
= (0’302 + 362 - 2y
e (x 2)3 |
=r=-2)x-2)(x- ) ‘ B

t
The factorized form of the potentlal energy function shows

the energy is minimized at x = 2. :
/

The potential energy U(x) of a partlcle movmg in |

T ——————

Example 30: A company’s profit P(x) is modeled by the

quadratic equation:
P(x)=~5x + 50x — 120

Where x represents the number of units produced ang P(x)
represents the profit in dollars. Find-how many units should pe
produced to maximize profit.
Solution: P(x) = -5x2+.50x - 120

: =57 - 10x + 24) -
= 5[ = 4x - 6x + 24]
==5[x(x —4) - 6(x - 4))
==5(x—4)(x-6)

.We can, see that profit will be 0 .When x = 4 and x = 6. As

Coefficients of x? is negative, the maxlmum profit occurs at the

~midpoint between 4 and 6.
“Which is: X=——=—=5
Tl_1'us, the corppény should produce 5 unitsfto maximize profit.

‘EXERCIS@

1. Find the square root of the followmg polynomlals by
factorization method:

() = x=8+16 (i) 92+12¢x+4
(i) 3642 +84a + 49 (iv) 642-32p+4
(v)  200£-120¢+18  (vi) 40x2+ 120x + 90

; .Solutlon (|) x2-8x+16

x2-8x+16= = (x%) =2 (x) (4) + (@)= (x- 4)2
Now, take the square root of both sides:
Vx2 = 8x + 16 = /(x — 4)2
=t(x-4)

So, the square root is:
o ‘ t(x-4)
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(ii)

(iii)

uv)

™)

9x% +12x 4 4
Ix2+12x+4=9 .
= (3x)? +2(3x) (2) + (2)2 = (3x + 2)?
Takmg the square root of both sides: - -
VOxZ +12x + 4 = \[3x+2)? .
=+(3x+2) '
So the square root is:
+(3x+ 2)
36a® + 84a + 49
36a® + 84a + 49
= (6a)* +2(6a) (7).+ (7)?
= (6a + 7)? =
Now, take the square.root of both sides:
J36a2 +84a + 49 = /(6a + 7)2
= +(6a + 7)
So, the square root iss
+(6a+7)

64y -32y+4 -
64y* — 32y +4=(8))" - 2(3}')(2) i (2)2 = (8y= 2)2
Now, take the-square root of both sides:

J64y2 —32y + 4= J(By 22
=3@8y- 2) -
' So, the square root is:
+8y-2)

200¢% — 120t + 18
200t%2 — 120t.+18 = 2(100tz 60t + 9)
£2[(10)* - 2(10) 3) + B)
= 2(10t — 3)?
Now, take the square root of both sides:

J200t2 — 120t + 18 = /2(10t — 3)?
=+2(10t—-3)
So, the square root is:
++/2(10t - 3)

I

(vi) 40x* +120x + 90
40x? + 120x + 90 = 10(4x2 + 12 + 9)
= 10[(2x)* + 2(2x) (3) + (3)?)
= 10(2x + 3)?
Now, take the square root of both sides:

- J40x% + 120x + 90 = {T0(2x + 3)7
- = +V10(2x +3)

So, the square root is:

+v10 (2x + 3)

2. Find the §quare root of the following polynomials by

division method:
(i) 4x*-283+3T 2 +42x+9

()  121x* - 198x3 — 18322 + 216x + 144
(i)  x* =103y + 27332 - 107 + 7
(iv) 4x*—1254+ 372 - 42x +49

.- Solution:

S (@) 0 4x*—28x% +37x% +42x+9

Sol: Square root by division method:
‘ 2. Ix-3

\

2| 4x' - 28% -3Tx+ 42x+9
24y

4¢-Tx| 287 +37F +42x+9

+28x" +49x°

_12x° +42x+9

F12X+42x+9
0

Thus, required square root is +(2x* -7x-3)

45 - 14x-3
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()  121x* — 19843 — 183x2 + 216x + 144\

11x° - 9x-12

x| 121x° - 198x" - 183x"+ 216x + 144

S L121x
22%° - Ox _198x" - 183x° +216x+ 144
T198x" + 81x°

~264x" +216x + 144
F264x" + 216x + 144

0
Thus, required square root is +(11x> =9x—12)

22x° - 18x- 12

i) x*—10x3y +27x%y? — 10xy° + y*

xX- Sxy+y
C X X - 10xYy #2700 - 1000+t
: +x'
2% - Sxy _10x'y +27xy" - 10xy-‘+'y‘ ‘
'ley+25xy
2 - 10xy +y - 20y - 10y
' ' +2ry F 100" £/
1 : % 0

Thus, required square root is #(x* <5xy+y’)
(iv) 4x*—12x3 +37x* —42x+ 49

27 3R

28] 4yt - 120+ 37x - 42x+49
. | 41 ’ s

4x° - _12x #37%° :

712 +9x°
4x - 6x +7 28x’ - 42x+ 49
M
0

Thus, required square root is £(2x” — 3x+7)

\

———

3. An investor’s return R(x) in rupees after i investing x

thousand rupees is given by quadratic expression:
R(x)=-x+6x-8

Factorize the expression and find the investment levels

that result in zero return.

" Solution: R(x)=—x*+6x—8

=—x2+4x + 258
=—x(x—-4)y+2(x-4)
=(=x+2)x-4)
=2 -x)(x—4)
PutR(x) 0,
E | @2-x)(x-4) =0
®© ‘ . 2-x=0,x-4=0
x=2x=4

3 . A company’s profit P(x) in rupees from sellmg X units
 ofa product is modeled by the cubic expressnon
P(x) =x3— 152+ 75x - 125~
Find the break-even point(s), where the profit is zero.

Sol.  pr)=xr-152+75x-125 54

Put x=+5 above
p(=5) =(+5)3 - 15(+5)2 + 75(+5) ~125
=+125-15x25+375—-125
- =-375+375=0 : ; |
So - 5) is a factor of p(x) : I
X =10x+25
x=3) ¢ _15¢+ 75y =125
_x’; 5x°
—10x* + 75x - 125
I 10x° + 50x
25x-125
_25x- 125

X
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- So

=X~ 10x + 2§
:(x_s)?

p(x) =x' = 157 + 75x - 12§
=X~ S)x - SH)x~5)

At

x =5

Profit is zero.

. 8 The potential energy F(x) in an clectric field varjeg a8,
cubic function of distance x, given by:
Fx) = 223 - 6a? + 4y
Determine where the potential energy is zero.
Solunon Jx) =2 — 6x° + 4x

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

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

=2 (x-1)x-2)

The factorized form of electric potcntlal energy functlon shows

that potential energy is zero at:

x=0,x=
6. In structural engineering, the deflectlon Y(x) of a beam

is given by:

y(x)=2x>~ 8x +6
This equation gives the vertical deflection at any point
x along the beam. Find the points of zero deflection.

Solution: Y(x) = 2x*=8x# 6

Points of zero deflection

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

Lx=2

=2(x(x-3) - 1(x~-3))

=2(x~-1)(x~-3)

x-1=0,x-3=0

x=1, x=3

3

e ——

REVIEW mmmsfﬁ\

Choose the eorrect option,
The factorization of 1 2x + 36 is.

(@) 12x+3) () 1203
() 120x+1) (i (12 + 361)
ii. The factors of 4x” ~ 12y + 9 are:
(a) (2+3) (B (2x -3
() (x=3)2x+3) (d) (24302 - 3xf
iii.  The HCF of @’ and ab’ is:
@ oa¥ ®) a¥
(c) . a'b* @ &b
iv. The LCM of 1622, 4x and 30xy is:
(@), 480xy (b)  240xy
() 240x% @  120xYy
V. Product of LCM and HCF = of two
polynomials.
(@ sum (b)  difference
(c)  product (d)  quotient
vi.  The square root of x* — 6x + 9 is:
(@ #x-3) (d) Hx+3)
© x-3 @ x+3
vii. The LCM of (- b)* and (a - byt is:
@ (a-by ® (@a-»
€ (a-b) @ (a0’
viii.  Factorization of X + 3x* + 3x + 1 is:
@ @+ ® @=1
(€ ()P +x+1) @ (-Dd-x+1)
ix.  Cubic polynomial has degree:
(@ | b 2
(c) 3 (d) 4
X. One of the factors of’ - 27 is: . ;
a) x-3 (b)y x+
Ec; -3+ 9 (@ Bothaande
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Answers;

O] al@]bG]b ]
M) | a Jeid] e [eid] a |G
2. Factorize the following “Xprcssi;,;,;;‘

Solution: Let's factorize the given expressions:

(i)
Sol:

(ii)
Sol:

(i) x’y°-8 , . 4 Bk
Sol: This is also a difference of cubes, which can-be factored |
using the formula a®—b*=(a-—
(xy)3 - 23: WA
_ x3y® — 8 = (xy — 2)x%y2H+ 2xy + 4)
(ivy —x*-23x-60 '
Sol:  Factor out a negative sign:
—x2? 223x= 60.= —(x? + 23x + 60)
Now, factor x2.+ 23x + 60: .
x2 4+23x + 60 = (x +3)(x +20)
So the factorized form is:
—x? — 23x — 60 = —(x + 3)(x + 20)
v) 2x*+7x+3 ' 4o
Sol: To factor, find two numbers that multiply to 2X

(i) 43 + 187 = 12x (i) P +64)°

i) xH*-8 (iv)  ~?=23xv-¢p
v) 223+7x+3 vi) x'+64

(vii) *+2x2+9

(viii) (x +3)(x + 4)(x + 5)(x + 6) - 360

(ix) (*+6x+3)(x*+6x-9)+36

4x3 + 18x% — 12x

Po—
N(

(vi)
Sol:

First, factor out the greatest common factor (GCF); whigh f

is 2x:

4x3 +18x%2 — 12x = 2x(2x*+9x - 6)

x3 + 64y

; (vii):

This is a sum of cubes, which can be factored usingthe | g7

X3 + 64y3 = (x + 4y)(x? — 4xy + 16y?)"

b

and add to 7. These numbers are 6 and 1: /

formula a3 + b3 = (a + b)(a? — ab + b?). Here, x* + (49)*. f

b)(a? +ab + b?). Here, |

(viii)
Sol:

{ Let

262+ Tx+3=2x" + 6x 4+ x +3

sw, factor by grouping:
2x(c +3) 4 1 +3) = Qx4 1)(x +3)

x* + 64
x* + 64
(x?)? +(8) +2(x")(8) ~2(x" X(8)

l (a+b)=a’ +2ab+b’

—(x* +8)! -16%"

=(x? +8)" —(4x%)

- a*-br=(a+b)a-b)
= (2 4 8+4x)(x* +8—4x)

(" 4x+8)(x* —4x+8)

¥ +2x2+9

= (x?)? +32 +2(x?)(3) - 6x" +2x’
= +3)2 —4x

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

= (434 2x)(x7 +3-2%)

=(x? +2x+3)(x* —2x+3)
(x+3)(x +4)(x+5)(x+6) —360

= (x+3)(x+60)(x+4)(x+5)-360

= (x? +9x +18)(x* +9x +20)-360

X +9%=y
= (y+18)(y+20)-360

= 18y +20y+360-360

=y’ +38y

= )(y+38) :
=(x? +9x)(x* +9x+38)

= x(x+9)(x* +9x +38)

| —
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(ix): (2 + 6x +3)(x% + 6x - 9) + 36 - A ,
Sol: Step 1: Expand the product of the two binomials, (ii) 2432 ~axandx* - x -6 e —
(x% +6x +3)(x* + 6x - 9) X 43 ~dx=x(x" +3x~-4)
= (2% + 6x)? + 3(x? + 6x) — 9(x? + 6x) = x(x} +dx-x-4)
Put .r'+§.\'iy ; o 36 =x(x+4)-1(x+4)
Exp. ;(zts))»?;?i% =x(x=1)(x+4)
-=;2_6y+9 e £ —x=6=2 -3x+2x-6
=(V—3)2 . =x(x-—3)+2(x-3‘)
Replace y: ‘ , =(x-3)(x+2)
= (2 +6x—3) et | CMf{CF']‘ _
- 3 Find LCM and HCF by prime factorization method; . ;ig: 1) ((x ¢ ;) & : 2 @-3)
(i) A3+ 12x% 8P +16x - v B W 2\ )xI; e 22)('x+4)
Rt R BRI - ¢ il i
Gii) 2 +8x+16,x*—16 2 T S
x 9;9 e Y First Expression: x° + 8x + 16
.S e @iv) "y T This is a perfect square trinomial:
olution: Y o O " 2
() 4°+127amd8xri6x | - oy + 4
Step 1: Factorize both expressions. e P - = (x + 4)?
First Expression: 4x° + 12x? .k =(x+4)(x+4)
Factor out the GCF: , , .4 - Second Expression: x? — 16
433 + 12x* =4x“(x+ 3 ' This is a diff .
" Second Expression: 8x% + 16x (- ; : 5 b e Ofsquarei'z - 16
Factor out the GCF: ’ k- =@ -@)
8x%4 16x = 8x(x +2) ' ‘ ' =(x+4)(x-4)
Step 2: Find the HCF.and LCM. < Step 2: Find the HCF and LCM.
- o HCF: The.common factors between the two factorizali0 ; . ?CF:" ';‘he common factor between the two expressions is
- are 4x. : £ p X+ 4).
= So, HCF = x + 4.
So,HCF=4x. = _ fistinct fcto7 e e : =3
e LCM: To find the LCM, multiply all the distin : To find the LCM, multiply all the distinct factors
i from both expressions:

from both expressions:
LCM = 2 P
LCM = 8x%(x + 3)(x + 2). So, LCl\glx=+(:)+(:)2(i); 4).

So, LCM = 8x2(x + 3)(x + 2). " |
: ' TR s
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-

(v) x3-9xandx?-x-6

e Factor out the GCF (Greatest Common "RCtor);

x3—9x =x(x*-9)
Factor x2 — 9 as a difference of squares:
x?2-9
=@y
=((x+3)(x-3)

e Final factorization:
x3=9x =x(x+3)(x—3)

Second Expression: x* — 4x + 3
Factorize the quadratic expression:

4

x2—4x+3 .
=x?-3x—x+3
=x(x-3)-1(x-3)
=(x-3)(x-1)

Step 2: Find the HCF (nghest Common F actor)
From the factorized forms: _
o x3—9x=x(x+3)(x-3)
o x2—4x+3=(x- 3)(x—1)
The common factor is (x — 3).

Thus, the HCF is:
HCF = x — 3=

Step 3: Find the LCM (Least Commeon Multlple)
e Factors in x3 — 9x: x, (x.+3),and (x — 3)
e Factors in x2 — 4x+.3: (x — 3) and (x — 1)

The LCM will be: -
LCM.= x(x + 3)(x 3)(x - 1)

Step 4: Find the HCF and LCM.
HCF: The common factor between the two €X
x—3).

So, HCF=x — 3.
e LCM: To find the LCM; multipl

from both expressions:
LCM = x(x + 3)(x — 3)(x + 2).

—_

y all the distinct factors

/

pressions 15

f e

m—- x(x+3)(x—3)(x + r\

LCM = x(x+2)(x -9)
" Find square root by factorization and division metp, d
= 0

4.

of the expression 16x* + 8x? + 1,
Solution:
1. Factorization Method:

We start with the given expressiofi:
16x* +8x2+1

This expression is a quadratic.inx?, which suggests that we can
factor it as a perfect square‘trinomial. Let's rewrite the expression

_ in terms of ¥ =/x?, so we have:

16y +8y+1
‘Nowy factor this quadratic:
16y*+8y+1
= @) +2(4n)(1) + (1)
=4y +1)*
Substitute y = x? back:
| +(4x +1)

. Thus, the square root of 16x* + 8x2 + 1is:

V16x* +8x% + 1 = #(4x’ +2)

- Huria is analyzing the total cost of her loan, modeled
by the expression C(x) = x> — 8 + 15, where x
represents the number of years. What is the optimal
repayment period for Huria’s loan?
Solution: C(x)=x*>—-8x+15

Cx)=x*-5x-3x+15

C(x)=x(x-5)-3(x-3)

=(x-5)(x-3)
The factorized form of expression shows that cost of loan

is zero at x = 5 and x = 3.
So, the optional repayment period is 3 years or 5 years.
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