Exercise 5.2

Q.1 Factorize

(i) x4+i4—3
X

Solution: x* + i4 -3
X
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By adding and subtracting by 2
1 2
=(x’) +(x—2] +2-2-3
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X

(i) 3x'+12y°

Solution: 3x* +12)"

- 3(x4+4y4)

By adding and subtracting by 2(x*)}(2y”)

-~ 3[(;&)2 —|—(2y2)2 +2(x2)(2y2) _2(x2)(2y2)J
[ ) +20)2r) 20 )]

(iii) a’ +3a’h” +4b"

Solution: &' +3a’h” +4b"

= (a4 + 4b4)+ 3a°b’

—(@ ) +(2b° ) +3a’h’

By adding and subtracting by Z(az)(sz)
() +(26%) +2(a?)(26%) - 2(a*) (267) 4 3

[ (o) 2 o) | 2(er) 2 30
—(a’+2b° ) -a’h’

~(@’+2b° ) - (ab)’

—(a® + 2b° +ab)(a® + 2b° -ab)

(iv)  4x*+81
Solution; 4x*+81

(26} +(9)

By adding and subtracting by 2(2x2)
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(v) x'+x*+25
Solution: x* + x” +25
= (x“+25)+x2

= _(xz)z + (5)2} +x°

By adding and subtracting by Z(xz)(S)

_ (x2)2+(5)2+2(x2)(5)—2(x2)(5)}+x2

= (¥*) +(5) +2(x2)(5)]—2(x2)(5)+x2

:(x2 +5)2 —10x* +x°

=(x" +5)"-9x°



=(x*+5)" - (3x)’
= (x2 +3 +3x)(x2 +5 —3x)
=(x" +3x+5)(x" -3x+5)

(vi) X" +4x>+16

Solution: x* +4x° +16

=(x*)’ +16+4x°

=(x7) +(4) +4x°

By adding and subtracting by 2(x2)(4)

= () (4) +2(x)(4)-2(x) (4) + 47
= () H(4)7 =+ 2(x7) (D) = 2(x7)(4) + 4x°

= (x2 +4)2 —8x’ 4+ 4x°

=(x*+4)" —4x’

=(x* +4)° - (2x)°

= (x2 +4+2x)(x2 +4—2x)

= (x2 +2x+4)(x2 —2x+4)

Q.2 Factorize

(i) x* +14x+48
Solution: x” +14x +48
= x" +8x+6x+48
=x(x+8)+6(x+8)
=(x+8)(x+6)

(i) x"—2Ix+108
Solution: x”—21x+108
=x —12x-9x+108
=x(x—12)-9(x—-12)
=(x-9)(x-12)

(i) x" —1lx—42
Solution: x> —11x—42
=x’ —ld4x+3x—-42
=x(x—-14)+3(x-14)
=(x+3)(x—14)

(iv) x +x-132
Solution: x* +x—132
=x+12x—11x—132

=x(x+12)-11(x+12)
=(x—-11)(x+12)

Q.3 Factorize

(i) 4x* +12x+5
Solution: 4x° +12x+5
= 4x" +2x+10x+5
=2x(2x+1)+5(2x +1)
=(2x+5)2x+1)

(i)  30x" +7x-15
Solution: 30x° +7x—15
= 30x" +25x—18x—15
=5x(6x+5)—-3(6x+5)
=(5x-3)(6x+5)

(iii)  24x° -65x+21
Solution: 24x” —65x+21
=24x" —56x—9x+ 21
=8x(3x—-7)-3(3x-7)
=(8x-3)(3x-7)

(iv) = 5x’ —lox-21
Solution: 5x” —16x -21
= Sx* 4 5x=21x-21
=5x (x+1)=21(x+1)
=(5x-2D)(x+1)

(V)  4x" —17xy+4y’
Solution: 4x” —17xy+ 4y°
= 4x” —16xy —xy +4)°
=4x(x—4y)-y(x—4y)

= (dx—y)(x—4y)

(vi)  3x” —38xy-13y°
Solution: 3x° —38xy —13y°
= 3x" —39xy + xy—13y°
=3x(x—13y)+ y(x—13y)
=(CBx+y)x—13y)

(vii)  5x7+33xy—14)°
Solution: 5x° +33xy—14y°



=5x +35xy —2xy —14y°
=5x(x+7y)=2y(x+7y)
=(5x=2y)x+7y)

(viii) [SX—lj +4(5x —l] +4,x#0

X X

2
Solution: (SX—lj +4(5x—1j+4,x¢0
X X

4 Sx—lJ2+2(5x—§j(2)+(2)2

X

2
= 5x—l+2j
X

= Sx—l+2j[5x—l+2j
X X

Q.4

(i) (X" +5x+4)(x" +5x+6)-3
Solution: (x” +5x +4)(x* +5x+6)—3
Suppose that

X +5x=y

So,

(x* +5x+4) (x> +5x+6)-3
=(y+4)(y+6)-3
=[y(y+6)+4(y+6)-3
=(y*+6y+4y+24)-3

=(y +10y+24) -3

=y +10y+24-3

=y +10y+21

=y +Ty+3y+21
=y(y+7+3(y+7)

=(y+3)(y+7)

Weknow that y = x° + 5x

=(x" +5x+3)(x>+5x+7)

(i) (> —4dx)(x*—4x-1)-20
Solution: (x* —4x)(x* —4x—1)—-20
Suppose that

xT—4x=y

So,

=(y)y-D-20

=(y’~y)-20

=y —y-20

=y*—5y+4y-20
=y(y=35)+4(y-35)
=(y+4Hy-3)

Weknow thata = x* — 4x

=(x" —dx+4)(x* —4x-5)

= () =2(x)(2)+(2) |[ ¥ =5w+x-5]
(x-2) [x(x-5)+1(x-5)]

(x=2) (x=35)(x+1)
(x=5)(x+1)(x-2)’

(i)  (x+2)(x+3)x+DH(x+5)-15
Solution: (x+2)(x+3)(x+4)(x+5)—15
=[(x+2)(x + 5)I[Cx +3)(x +4)] -
=[x(x+5)+2(x+5)][x(x+4)+3(x+4)] -
=[x" +5x+2x+10][x" +4x+3x+12]-15
= (¥ +7x+10)(x" +Tx +12) 15
Suppose that

X+ Tx=y

So,

(x* + Tx+10)(x* + 7x+12)—15
=(y+10)(y+12)-15

=[y(y +12)+10(y +12)]-15
=(y*+12y+10y+120)-15

=(y” +22y+120)-15

=" +22y+120-15

=" +22y+105

=y +15y+ 7y +105
=y(y+15)+7(y+15)
=y(y+15)+7(y+15)

=(y+7)(y+15)

Weknow that y = x” + 7x

=(x" +Tx+7)(x* +7x+15)

(iv)  (x+4)(x-5)x+6)(x—-T7)—504



Solution: (x+4)(x —5)(x +6)(x—7)—504
=[(x+4)(x—9)][(x+6)x—7)]-504
=[x(x—=5)+4(x-9)][x(x=T7)+6(x—T7)]-504
=(x" —5x+4x—-20)(x" —Tx+ 6x—42)—504
=(x" —x—20)(x" —x—42)-504

Suppose that

X' —x= y

So,

= (y—20)(y—42)—504

= [y(y—42)—20(y— 42)] - 504

= (y"—42y 20y +840) — 504

=" —62y+840—-504

=y’ —62y+336

=’ —56y—6y+336

= y(y—56) - 6(y—56)

=(y—6)y-56)

Weknow thata = x* — x

= (x> —x—-6)(x*—x—56)

=(x" —3x+2x-6)(x" —8x+ 7x - 56)
=[x(x—=3)+2(x—-3)][x(x —-8)+7(x~8)]
=(x+2)(x-3)x+7)x—-8)

(v) (x +1D)(x+2)(x +3)(x +6) - 3x
Solution: (x +1)(x +2)(x +3)(x +6)—3x°
=[(x +D)(x + 6)][(x+2)(x +3)] -3x°
=[x(x+6) +1(x+ 6)][x(x+3) + 2(x+3)] - 3x°

= (X" +6x+x+6)(x" +3x+2x+6)—3x"
=(x" +6+7x)(x" + 6+ 5x) = 3x
Suppose that

X +6=y

So,

=(y+7x)(y+5x)-3x"
=[p(y+5x)+ 7x(y +5x)] - 3x°
=(y"+5xy+Txy +35x" —3x7)
=y +12xy+32x

=y +8xy+dxy+32x°
=y(y+8x)+4x(y+8x)
=(y+4x)(y+8)

Weknow that y=x"+6

=(x” +6+4x)(x* +6+8x)
=(x"+4x+6)(x*+8x+6)

Q.5

(i) X’ +48x—12x" — 64
Solution: x° +48x—12x" — 64
=x’ —12x" +48x — 64

a’ —3a’b+3ab’>-b’ = (a — b)3
= (x)* =3(x)*(4) +3(x)(4)" - (4)°
=(x—4)

(i)  8x’ +60x" +150x +125
Solution: 8x’ +60x” +150x +125

@ +3a’b+3ab’ + b’ = (a + b)3
=(2x)" +3(2x)°(5) +3(2x)(5)* + (5)°
=(2x+5)

(iii) x’ —18x" +108x-216
Solution: x’ —18x* +108x—216
a’ —3a’b+3ab* —b’ = (a — b)3

= (x)" =3(x)*(6) +3(x) (6)" —(6)’
=(x— 6)3

(iv)  8x’—125y° —60x’y +150x)°
Solution: 8x° —125y° —60x”y +150xy°
=8x" —60x7y+150xy° —125)°

a’ —3a’b+3ab’ b’ = (a — b)3

= (2x)-3(2%)°(59)+3(2x)(5») —(5¥)
=(2x-35yy

Q.6

(i) 27+8x°

Solution: 27+8x°

=(3)" +(2x)’

=(3+2x)[(3)" —(3)(2x) +(2%)°]
=(3+2x)(9—6x+4x7)

(i)  125x°-216y°
Solution: 125x° —216)°
=(5x)’ - (6y)’

(a—b)(a2 +ab+b2) =a’ - b’

= (5x=6))[(5x)" + (5x)(6y) +(6y)’]



= (5x—6y)(25x% +30xy +36)7)

(iii)  64x’+27y’
Solution: 64x°+27y’
= (4x)3 + (3y)3
(a+b)(a2 +ab+b2) =a +b
— (4x+3 y)[(4x)2 ~(4x)(3y)+ (3 y)Z]

=(4x+3y)(16x" —12xy+9)7)

(iv) (20 + 5y
Solution: (2x)’ + (5y)’
(a—b)(a2 +ab +b2) =a —b
= (2x+5y)[ (2x) = (20)(53) + (53)° |
= (2x+5y)(4x” —10xy + 25y%)



