Exercise 5.1

Q.1  Factorize

(i) 2abc — 4abx + 2abd
Solution: 2abc — 4abx + 2abd

:2ab(c—2x+d)

(i)  9xy—12x"y+18y°
Solution: 9xy —12x"y +18y°
= 3y(3x— 4x° +6y)

(iii)  -3x°y-3x+9xy°
Solution: —3x°y —3x+9x)°
= —3x(xy+1—3y2)

(iv)  Sab’c’ —10a’b’c —20a’bc’
Solution: Sab’c’ —10a’bh’c —20a’bc?
=Sabc (bc2 —2ab* — 4azc)

(v)  3xy(x-3y)-7xy*(x-3y)
Solution: 3x°y(x—3y)—7x’y*(x—-3y)
:(x—3y)(3x3y—7x2y2)

=(x-3y) x’y(3x-7y)
:xzy(x—3y)(3x—7y)

(vi) 2x7° (x2 + 5) +8xy° (x2 + 5)
Solution: 2x)’ (x2 + 5) +8xy° (x2 + 5)
= (x2 + 5)(2xy3 + 8xy2)

:(x2 +5)2xy2 (y+4)

=2xy° (x2 +5)(y+4)

Q.2 Factorize

(i) Sax —3ay — Shx +3by
Solution: Sax —3ay —5bx +3by
=Sax —Sbx—3ay +3by
=5x(a—b)-3y(a-b)

=(a—b)(5x-3y)

(ii) 3xy+2y—12x -8
Solution: 3xy +2y—12x -8
=3xy—12x+2y -8
:3x(y—4)+2(y—4)
=(y—4)(3x+2)

(iii) x’+3x° -2x’y -6y’
Solution: x° +3x)° —2x"y—6)°
By cyclic order

=x -2x"y+3xy° —6)°
=x*(x=2y)+3y" (x-2y)
:(x—Zy)(x2 +3y2)

(iv) (xz—yz)z+(y2—zz)x
Solution: (x2 —yz)z +(y2 —~ zz)x
= xz-yz+xy’ —xz’
Arrange in cyclic order
X’z+ xp —xzt =)z
=xz+xy’ —y'z=xz’
:x(xz +y2)—z(xz +y2)

:(xz+y2)(x—z)

Q.3 Factorize

(i)  144a° +24a+1

Solution: 144a’ +24a +1
By using formula

(ch)2 —a’ +2ab+b’
=(12a)" +2(12a)(1)+ (1)’
=(12a+1)°
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(i)  (x+y) —14z(x+y)+497’
Solution: (x+y) ~14z(x+y)+497°
Formula a° —2ab+b° = (a — b)2

= (ery)2 —2(x+y)(7z)+(7z)2
:(x+y—7z)2

(iv)  12x> —36x+27
Solution: 12x* —36x+27
:3(4x2 —12x+9)

Formula a® —2ab+b" = (a - b)2

=3 (2x) ~2(2x)(3)+(3)"|

=3(2x-3)

Q.4 Factorize

(i) 3x7 —75y°

Solution: 3x° —75y"

=3(x* -25y7)

Formula a’ —b° = (a+ b)(a—b)
=3[ (%) = (59) |

:3(x+5y)(x—5y)

(i) x(x-1)-y(y-1)
Solution: x(x—1)—y(y-1)
=x"—x—y’+y

Arranging in cyclic order

=x’-y ' —x+y
Taking common

= (x2 —yz)—(x—y)

=[x+ 2)(x=2)]-(x-»)
= (x—y)(x+y—1)

(iii)  128am’-242an’
Solution: 128am” — 242an’
- 2a(64m2 —121n2)

~2a| (8m) ~(11n)’|

=2a(8m~+11n)(8m—11n)

(iv)  3x—243x°
Solution: 3x —243x’
= 3x(1 —81x2)

3{(1)2 - (9x)2]

=3x(1+9x)(1-9x)

Q.5 Factorize

(i) x'—y*—6y-9
Solution: x* — y* -6y -9
:)cz—[y2 +6y+9]

=x" —[(»)" +2(1)3) +(3)°]
=x’ = (y+3)°

=(x)" = (y+3)°
:(x+y+3)[x—(y+3)]
=(x+y+3)(x—y-3)

(i) x -a +2a-1
Solution: x* —a” +2a—1
=X’ —[az —2a+1]
=x"—(a-1)
:[x+(a—1)][x—(a—1)]

=(x+a-D(x—a+1)



(iii)  4x* -y’ -2y-1
Solution: 4x* —y* -2y—1
=4x" — ()" +2y+1)

— 4y —[(y)z +z(y)(1)+(1)2]
= 4x° —(erl)2

“(2x) = (1)
:[2x+(y+l)][2x—(y+1)]
= (2x+y+1)(2x-y-1)

(iv) x -y —4x-2y+3
Solution: x* -y’ —4x-2y+3
=x"—dx+4-y*-2y-1

—(x2—4x+4)—(y2+2y+1)
() 2(0)(2)+ () ]
| ) 200 +() |
(x=2) =(y+1)
(
(
(
(

x—2+y+1 [x 2- y+1)]

x=2+y+1)(x-2-y-1)
X+y— 2+l)(x y—2- 1)
X+ 1)(x V- 3)

(v)  25x—10x+1-367
Solution: 25x* —10x+1-36z"
= (5x)* = 2(5x) 1)+ (1)°]-362°
=(5x—1) —(62)°

= (5x-1)+6Z || (5x-1)-6Z |
=(5x-1+62)(5x—1-62)

(vi) x -y’ —dxz+4z’
Solution: x° -y’ —4xz +4z’

=x’—4dxz+4z° -y’

= (x) —2(x)(22)+(22) |- >

= (x-22)"())°
=(x-2z+y)(x-2z-y)

=(x+y-2z)(x-y-2z)



Exercise 5.2

Q.1  Factorize

(i) x4+i4—3
X

Solution: x* + i4 -3
X

2\? 1Y
() 4 L] -3
By adding and subtracting by 2
1 2
=(x’) +(x—2] +2-2-3

- (ﬁ%(%j 2}23
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
=(x7) +(4) +2(x7)(D) = 2(x7)(4) + 4x°

= (x2 +4)2 —8x7 +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” +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

= 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 + 5HI[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

=" —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° —125)° —60x”y +150xy°
=8x  —60x"y+150xy" —125)°

a —3a’b+3ab’ b’ = (a — b)3

= (2x)" =3(2%)°(5y)+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)")

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



Exercise 5.3

Q.1 Use the remainder theorem to
find the remainder when

(i) 3x —10x" +13x—6 is divided by
(x—2) .

Solution:

P(x)=3x"-10x"+13x-6

Since P(x) is divided by (x —2).

L P(2)=R

R=3(2)"-10(2)> +13(2)-6

=3(2)’ -10(2)° +13(2)-6

=24-40+26-6

R=4
Hence 4 is the remainder

(i) 4x° —4x+3is divided by (2x-1)
Solution:

P(x)=4x"—4x+3

Since P(x) is divided by (2x-1)

.-.R:p@

LT L
HE

2 z
1
=Ax—-2+3
:l—2+3
2

1-4+46 3

2
R=2

2

3. )
Hence 5 is the remainder

(iii) 6x'+2x’—x+2 is divided by
(x+2) fromx+2=0

Solution: Given that

P(x) = 6x" +2x —x+2

Since P(x) is divided by (x+2)

SR=P (—2)

=6(-2)* +2(-2)° —(-2)+2

=96-16+2+2

R=84
Hence 84 is the remainder

(iv)  (2x-1’+6(3+4x)*-10is
divided by2x+1from2x+1=0

1
X=——
2

Solution: Given that
P(x)=(2x-1) +6(3+4x) 10
Since P(x) is divided by 2x+1

.'.R:P(—%j | |
a1 i3]

=[ 1] 163 2] 10
=[-2] +6-10=-8+6-10

R=-12
Hence -12 is the remainder

(v) x' —3x*+4x—14is divided by
(x+2) from x+2=0x=-2

Solution: Given that

P(x)=x"-3x"+4x-14

Since P(x) is divided by (x+2)

" R=P(-2)

=(-2)* =3(-2)* +4(-2)-14

- -8-12-8-14

R=-42

Hence -42 is the remainder



Q.2

(i) If (x+2) is a factor of

3x* —4kx—4k*> then find the
values of Kk x+2=0x=-2
Solution: Given that
P(x)=3x" —4kx -4k
P(-2)=3(-2)° —4k(-2)— 4k’
P(-2)=12+8k-4k"
If (x+2) is the factor then remainder is
equal to zero
P(-2)=0
12+8k —4k* =0
43+2k-k*)=0
K 2k43=2

4

k> +3k-k+3=0
—k(k-3)-1(k-3)=0

(k—3)(—k—1)=0

k-3=0 —k-1=0

k=3 1=k
k=-1

(i) If (1) is a factor of
x'—kx*+11x—6the find the
value of k from x-1=0 x=1

Solution: Given that

P(x)=x"—k* +11x-6

P(1)=(1)’ —k(1)°’+11(1)-6

P(1)=1-k111-6

P(1)y=6—k

If (x-1) is the factor then remainder is

equal to zero

P(1)=0

6-k=0

k=6

Q.3 Without long division determine
whether

(1) (x—2)and(x—3)are factor of
P(x)=x"—12x" + 44x—48 from
x-2=0 x=2

Solution: Given that

P(x)=x"=12x" + 44x— 48

If (x-2) 1s the factor then remainder is

equal to zero

PQ)=2)’ —12(2)" +44(2)—48=8—48+83-48=0

Hence x - 2 is a factor of P(x)

Forx-3

R=P(3)

=(3)°-12(3)*+44(3)-48

=(3)°-12(3)*+44(3)-48

=27-108+132-48

=159-156

R=3

3 1s remainder hence x—31is not factor of

P(x)

P(3) is not equal to zero then x-3 is not

factor of P(x)=x3-12x" +44x—48

(i) (x—2),(x+3)and (x—4) are
factor of q(x) =x +2x° —5x-6
from x-2=0,x=2

Solution: Given that

q(x): X +2x —5x—6

For (x-2), putt x-2=0

x=2

R=4(2)

=(2) +2(2) -5(2)-6

R=8+8-10-6

R=16-16

R=0

Hence x—2 is factor of

q(x): X +2x° —5x—6

For (x+3), putt x+3=0

x=-3

R=q(-3)



=(-3) + 2(—3)2 -5(-3)-6
=-27+18+15-6
R=0
Hence x-2 18 factor of
q(x) —x +2x"—5x-6
For x-4, x-4=0
x=4
R=q(4)
=(4) +2(4) -5(4)-6
=64+32-20-6
R=70
Hence x-4 is not a factor of
q(x) =x +2x°—5x-6

Q.4  For what value of m is the
polynomial P(x) =4x’-7x*+6x-3m
exactly divisible by x+2?

Solution:

P(x)=4x" —7x" +6x—3m

From x+2=0, x=-2

P(-2)=4(-2) -7(-2)° +6(~2)—3m

P(-2)=-32-28-12-3m=-72-3m

If (x+2) is the factor then remainder is

equal to zero

P(-2)=0
~72-3m =0
~72=3m
7

Q.5 Determine the value of £ if
P(x)=kx'+4x" +3x—4 and

g(x)=x’—4x+k leaves the same
remainder when divided by

(x—3).
Solution:
g(x)=x"—dx+k
from x-3=0 x=3
R = q(3)
=(3) -403)+k
=27-12+k

=15+k
R =15+k 1)
R, =P(3)
=k(3)’ +4(3)" +3(3)- 4
=27k +36+9—4
R, =27k+41 . (i1)

Since it leaves the same remainder.
Hence R, =R,

15+k=27k + 41
15-41=27k —k
26 =26k
g2

26
k=-1

Q.6  The remainder after dividing the
polynomial P(x)=x’+ax’+7 by
(x+1) is 2b calculate the value of
a and b if this expression leaves a
remainder of (h+35) on being
dividing by (x-2)

Solution:

Let

P(x)=x"+ax* +7

Since P(x) is divided by (x+1)

Put x+1=0 x=-1
R=P(-1)
= (1Y +a(-1y +7
=—l+a+7
R=a+6

According to first condition remainder is
2b
2b=a+6 (1)
Since P(x) is divided by (x-2)
Put x-2=0
x=2
P(2)=(2) +a(2)*+7
=8-+4a+7

R=15+4a

According to second condition remainder
1s (b+5)

15+4a=b+5

4a-b=5-15

4a-b=-10 ... (i)



Solving equations (i) and (ii)
From equation (i1) b=10+4a putting the
value of be in equation (1)
at6=2(10+4a)
a=20+8a-6
-8ata=14
-Ta=14
14
—7
a=-2
Putting the value of a in equation (i)
4a-b=-10

a

4(-2)-b=-10
-8-h=-10
~-8+10=5
2=h

bh=2

Q.7  The polynomial x* +/x” + mx +24
has a factor (x+4) and it leaves

a remainder of 36 when divided

by (x-2)
Find the values of / and m.
Solution:
Let
P(x) =x + I’ +mx+24
From x+4=0 x=-4

P(-4) = (-4)> +1(-4) +m(-4)+ 24

P(-4)=-64+ 161 -4m+ 24

P(-4)=16]-4m-40

According to condition (x+4) is the factor

then

16/ -4m—-40=0

4[4/ —m-10]=0

4/-m-10=0 (1)

fromx-2=0 x=2

Now P2)=(2] +12) +m(2)+ 24
P(2)=8+4[+2m+24

PR)=4/+2m+32
According the condition

4/ +2m+32=36

41 +2m =36 32

A +2m=4

4 +2m—4=0 (ii)

Subtracting (1) from (ii)

M+2m—4=0

+ 4 TmF10=0
3m+6=0

3m+6=0
3m=-6

_=£2
7

m=-2

Putting the value of m is equation (1)
4] —-(-2)—-10=0

4/+2-10=0

4/-8=0

4/ =8

=2

m

Q.8  The expression [x’ +mx’—7
leaves remainder of -3 and 12

when  divided by(x—1) and
(x+2) respectively. Calculate

the value of / and m.
Solution:
P(x)=I"+mx" 7
from x-1=0 x=1
P(y=1(1y +m(1)’ -4
Py=[1+m—-4
According to conditions /+m-4=-3
l+m=4-3
[=1-m (1)
From x+2=0 x=-2
P(=2)=1(=2)’ +m(-2)" -4
P(-2)=—8[+4m—4
According to condition
8l +4m—4=12
Putting the value of / in the equation



—8|1-m|+4m =16
-8+8m+4m=16
12m=16+8
12m=24

A
m="—
y24
m=72
Putting the value of m is equation (1)
[=1-2

1=-1
m=2
[=-1
Q.9 The expression

ax’ —9x* +bx+3a is  exactly

divisible by x’ —5x+6. Find the
value of a and 5.
Solution: Given that

P(x) =ax’ —9x” + bx +3a
X°—5x+6 =x*—2x-3x+6
:x[x—Z]—3[x—2]
= [x—2][x—3]
(x—2)(x—3)is divides the expression ax’-
9x” +bx+3a from x-2=0,x=2
P(2)=a(2)’ —=9(2)’ +h(2)+3a
P(2)=8a—-36+2b+3a
P2)=1la+2b-36
According to condition (x-2) is the factor
SO

11a+2b-36=0 (1)
From x-3=0,x=3

P3)=aBy —9(3) +bh(3)+3a
P(3)=27a-81+3b+3a

P(3)=30a+3h-81
According to condition (x-3) is the factor
o)

30a+3b—81=0 (ii)
3(10a+b—27)=0
10a+b—27:%

b=27-10a (iii)

Putting the value of b in equation (i)

1a+2[27-10a)-36=0
lla+54-20a-36=0
—Oa+18=0

+18 =9a

. +,1§2

a=+2 . :
Putting the value of a in equation

b=27-10(+2)
b=27-20
b=7

a=2

(111)



Exercise 5.4

Q1 X -2x"-x+2

Solution: Given that

P(x): X —2x"—x+2

P=2 and possible factor of 2 are+1,42.
Here q=1 and possible factor of 1 are+1.

P
So possible factor of P(x) will be form —==x112

P(x)=x"—2x"—x+2

Put x=1

P(1)=(1) —2(1)°-1+2 =1-2-1+2=0Remainder is equal to zero so (x-1) is factor
Put x=-1

P(-1)=(-1) —2(-1)* ~(-1) + 2=—1-2+1+2=0Remainder is equal to zero so (x+1) is factor
Put x=2

P(2)=(2) —2(2)* —(2) + 2=8-8 -2+ 2= 0 Remainder is equal to zero so (x-2) is factor
X =207 —x+2=(x-1)(x+1)(x-2)

Q.2 x' —x"-22x+40

Solution: Given that

P(x)=x"—x"-22x+40

P=40

possible factor of 40=+1,+2, +4, +5 +8 +10, +20, +40
Here q=1 and possible factor of lare +1

So possible factor of P(x) will be from

B 140 14,15, 48.410, 420, +40
q

P(x)=x"—x>—22x+40

Put x=2

P(2)=(2) —(2)" —22(2) +40
—8-4-44+40=0

Remainder is equal to zero so (x-2) is a factor
Put x=4

P(4)=(4) —(4)° —22(4)+40
=64-16-88+40=0

Remainder is not equal to zero so (x-4) is a factor
Put x=-5



P(=5)=(-5)" = (=5)" =22(-5) +40
=—-125-25+110+40
=-150+150
=0
Remainder is equal to zero so (x+5) is a factor
Hence x* —x* —22x+40 = (x—2)(x —4)(x +5)

Q.3  -6x*+3x+10

Solution: Given that
P(x)=x"—6x>+3x+10

P=10

So possible factor of 10 are 1,42, +5 +10
Here q=1 So, possible factor of lare +1.

. P
So possible of factor of P(x) can be found from — ==+1,+2,+5,+10
q

P(x)=x*-6x"+3x+10

Put x=-1
P(-1)=(-1)*-6(-1)*+3(-1)+10=-1-6-3+10=0
Remainder is equal to zero so (x+1) is a factor
Put x=2
P(2)=(2)’-6(2)*+3(2)+10=8-24+6+10=0
Remainder 1s equal to zero so (x-2) is a factor
Put x=5

P(3)=(5] ~6(5)" +3(5) +10=125-150+15+10=0Remainder is equal to zero so (x-5) is a factor
Hence x” —6x” +3x+10=(x+1)(x—2)(x—5)

Q.4 Y +x*—10x+8
Solution: Given that
P(x)=x*+x*-10x+8

P=8 So possible factor of 8

are +1,42,+3 +4,+5 +6,+7,+8 .

: P

Here q=1 So possible factor can be found from —=+1,+2 +4 +8
q

P(x)=x’+x*-10x+8
Put x=1
P(1)=(1) +(1) =10(1)+8=1+1-10+8=0
Remainder is equal to zero so (x-1) is a factor
Put x=2
P(2)=2+2"-10(2)+38
=8+4-20+8
=20-20
=0
Remainder is equal to zero so (x-2) is a factor



rut x=-4

P(-4) =(-4)*+(-4)%-10(-4)+8
=-64+16+40+8

=-64+64

=0

Remainder is equal to zero so (x+4) is a factor
Hence x* +x° —10x+8=(x—1)(x—2)(x+4)

Q5 X -2x"-5x+6

Solution: Given that
P(x)=x-2x"-5x+6

P =68ofactorsof 3are+1,+2,+3,+6
Here q=1 So factors of lare+ 1.

. P
So possible factors of P(x) can be found from —==*1,£2,£3,+6

q
P(x)=x3-2x*-5x+6
Put x=1
P(1) =(1)’-2(1)%-5(1)+6
=1-2-5+6
=-7+7
=0
Remainder is equal to zero so (x-1) is a factor
Put x=-2
P(-2)=(-2) —2(-2) —5(-2)+6
=-8-8+10+6
=-16+16
=0
Remainder is equal to zero so (x+2) is a factor
Put x=3
P(3)=(3) -2(3) —5(3)+6
=27-6-15+6
27-27
=0

Remainder is equal to zero so (x-3) is a factor
Hence x* —2x* —5x+6=(x—1)(x+2)(x-3)

Q.6 X +5x°-2x-24

Solution: Given that

P(x)=x"+5x"—2x-24

P=-24 So possible factors of 24 are +1,+2 +3 +4 +6,+8 +12,+24
Here q=1. So possible factors of 1 are + 1.

So possible factors of P(x) will be found from

L 140,13, 14,46,48, 412,424

q



P(x)=x +ox"-2x-24

Put x=2

P(2)=(2)’+5(2)*-2(2)-24

=8+20-4-24

=28-28

=0

Remainder is equal to zero so (x-2) is a factor
Put x=-3

P(-3) =(-3)*+5(-3)%-2(-3)-24
=-27+45+6-24

=-51+51

=0

Remainder is equal to zero so (x+3) is a factor
Put x=-4

P(-4) =( -4)+5(-4)%-2(-4)-24
=-64+80+8-24

=-88+88

=0

Remainder is equal to zero so (x+4) is a factor
Hence x* +5x" —2x—24 =(x—2)(x+3)(x+4)

Q.7 3x -x"-12x+4

Solution: Given that
P(x)=3x"—x*—12x+4

P=4 So possible factors of 4 are £1,+2,+4
Here q=3 So possible factors of 3 are +1,+3 .

So possible factors of P(x) can be found from
r_ +1,42, i4,l,i%,ii
q 3773773

Put x=2

P(2)=3(2)" —(2) —12(2)+4
=24-4+24+4

=28-28

=0

Remainder 1s equal to zero so (x-2) 1s a factor
Put x=-2

P(-2)=3(-2) —(-2) —12(-2)+4

— 24 4424+4

=28-28

=0

Remainder is equal to zero so (x+2) is a factor

Put x=—
3

A e



1 3x=1
—=
3 3x—1

Remainder is equal to zero so (3x-1) is a factor

Hence 3x” —x* —10x+4 =(x—2)(x+2)(3x-1)

Q.8 2% +x* —2x—1
Solution: Given that
P(x)=2x*+x%-2x-1

P=—1So possible factors of -1 are £ 1, + 2.

Here q=1. So possible factors of P(x) will be found from s

q

L L

q 2
P(x)=2x+x%-2x-1
Put x=1
P(1) =2(1)*+(1)*-2(1)-1
=2+1-2-1

=3-3

=0

Remainder is equal to zero (x-1) is a factor

Put x=-1

P(-1) =2(-1)*+(-1)*-2(-1)-1
=2+1-2-1

=3-3

=0

Remainder is equal to zero (x+1) is a factor

Put x = —



2 24 4
P -1 =—++
2 4 A
=0
1
X=——
2
2x=-1
2x+1=0

Remainder is equal to zero so (2x+ 1) is a factor

Hence 2x” + x* —2x—1 = (x=1)(x +1)(2x +1)



Review Exercise 5

Filling the blanks:

The factor of x° —5x+6are .

(a) x+1,x-6 (b) x—2,x-3

() x+6,x—1 (d) x+2,x+3

Factors of 8x’ + 273’ are

(a) (2x—3y),(4x2+9y2) (b) (2x—3y),(4x2—9y2)
(c) (2x +3y),(4x2 —6xy + 9y2) (d) (2x-3y), (4x2 +6xy+ 9y2)
Factors of 3x° —x—2 are .

(a) (x+l),(3x—2) (b) (x+1),(3x+2)

(c) (x—l),(3x—2) (d) (x—l),(3x+2)
Factors of a' —4b" are .

@) (a-b),(a+b),(a"+4b°) (b)(a”~2b%),(a” +2b°)
(¢) (a—b),(a+b)(a’+4b") (d) (a—2b),(a" +2b%)
What will be added to complete the square of 9a° —12ab ?.....

(a) —16b? (b) 16b? () 4b* (d) —4b?

Find m so that x* +4x +mis a complete square

(a)8 (b) -8

(c) 4 (d) 16

Factors of 5Sx” —17xy—12)° are

(a) (x+4y),(5x+3y) (b) (x—4y).(5x-3y)
(¢) (x—4y).(5x+3y) (d) (5x—4y),(x+3y)

1
Factors of 27x’ —— are

X

(a) [3x—1j,(9x2 +3+L2j (b)[3x+lj,£9x2 +3+L2]
X X X X

(© [3x—1],[9x2—3+%] (d) [3’““],[93&_%%}
X X X X

ANSWERS KEYS
3 4 5 6 7 8
d b c ¢




Q.2  Completion items

(i) X' +5x+6=
(i) 4da’-16=
(i)  4a” +4ab +( )is a complete square.

2 2

(v) S -2+2 -

vy X

(v) (x+y)(x2—xy+y2):

(vi)  Factored form of x*'—16is

(vii)  If x=2 is factor of /(x)=x"+2kx+8 then=
ANSWER KEYS

(i) (x+3)(x+2)

(ii) (2a+4)(2a—4):4(a+2)(a—2)

(iii)  (b)?

i) (E_Xj
Vv X
V) X4y

(vi) (x+2)(x—2)(x2 +4)
wii) =3

Q.3 Factorize the following

(i)  x*+8x+16-4)°
Solution: x°+8x+16-4)°
=[x*+8x+16]-4)"

= (x) +2(x)(4)+(4) |- (2)

=(x+4) - (20)

Now arrange them
:(x+4+2y)(x+4—2y)
:(x+2y+4)(x—2y+4)

(i)  4’-16)°
Solution: 4x°-16)”
:4[x2 —4y2]

=4[ (<) (20 |

:4(x—2y)(x+2y)

(i) 9x” +24x+3x+8
Solution: =9x* +24x+3x+8
:3x(3x+8)+1(3x+8)

=(3x+8)(3x+1)

(iv) 1-647°
Solution: 1—64z°

=(1) ~(42)’
—(1 _42)[(1)2 +(1)(42) +(4zﬂ

=(1-4z)(1+4z+162°)

(1Y
v) 8x —[gj




w1 zy +5p-3

Solution: =2)° +6y—y -3
=2y(y+3)-1(y+3)
=(2y-1)(y+3)

(vii) X +x*—4x—4
Solution: x° +x* —4x—4
=x*(x+1)—-4(x+1)
:(erl)(x2 —4)
:(x+1)(x—2)(x+2)

(viii) 25m*n’ +10mn+1
Solution: 25m’n”+10mn+1
=(5mn)’ +2(5mn)(1) + (1)’

:(Sanrl)2

(ix) 1-12pg+36p°q°
Solution: 1-12pg +36p°q*
s(a)’ —2ab+(by

= (1) =2(1)(6p9)+ (6 pq)°
=(1-6pq)



Unit 5: Factorization

Factorization:

The process of expressing an algebraic expression in terms of its factors is called
tactorization.

Remainder Theorem:

If a polynomial p(x)is divided by a linear divisor (x—a),then the remainder is

pla).

Zero of a Polynomial:

If a specific number x = ais substituted for the variable xin a polynomial p(x) SO

that the value p(a) is zero, then x = is called a zero of the polynomial p(x).

Factor Theorem:

The polynomial (x—a) is a factor of the polynomial p(x)if and only if p(a) =0.

Rational Root Theorem:

Let ax"+ax"" +..+a _x+a, =0, a,=0be a polynomial equation of degree n with

integral coefficients. If £is a rational root (expressed in lowest terms) of the
q

equation, then pis a factor of the constant term a, and ¢is a factor of the leading

coefficienta,, .



