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Mathematics Class 9t

Chapter No: 5 Factorization

Factorization:

If a polynomial p(x) can be expressed as p(x) = g(x). h(x), then each of the polynomials g (x)
and h(x) is called a factor of p(x). For instance, in the distributive property

ab+ac=a(b+c)
aand (b + c) are factors of (ab + ac).

The process of expressing an algebraic expression in term of its factor is called factorization.

Factorization of the Expression of the type: ka + kb + kc
For Example: 5a — 5b + 5¢
Solution:

5a — 5b + 5¢

=5(a=b+c) (Taking 5 as Common)

Factorization of the Expression of the type: ac + ad + bc + bd
For Example: 3x + xy — 3a — ay

Solution:
3x+xy=3a—ay
= x(3+y) - a3 +y) MathCity.org

=(x-a)3+y

Factorization of the Expression of the type: a* + 2ab + b?
i. a*+2ab+b*=(a+b)*=(a+b)a+b)
i. a®—2ab+b*=(a—b)*=(a—Db)(a—Db)

For Example 1: 25x% + 40x + 16
Solution:
25x% + 40x + 16
= (5x)? + 2(5x)(4) + (4)?
= (5x + 5)?
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= (5x +5)(5x + 5)

For Example 2: 12x% — 36x + 27
Solution:
12x?% — 36x + 27
= 3(4x% — 12x + 9)
= 3{(2x)* = 2(2x)(3) + (3)*}
= 3(2x — 3)?
= 3{(2x — 3)(2x — )}

Factorization of the Expression of the type: a? — b?
i. a2—b%=(a+b)(a—b)
For Example: 4x* — (2y — z2)?
Solution:
4x? — (2y — 2)?
= (2x)? — (2y — 2)°
= [2x + (2y — 2)][2x = (2y = 2)]
=2x+2y—2)(@2x—-2y+2)
Factorization of the Expression of the type: a® + 2ab + b* — ¢*
i. a®+2ab+b*—-c*=(a+b)® =c>*=(a+b+c)(a+b—0)
ii. a2—2ab+b?*—c?=(a—-b)?-¢e¢*=(a—b+c)(a—b—0)

For Example: x% + 6x + 9 — 4y?

Solution:
x* + 6x +9 — 4y*?
= (0)?+2(0(3) + 3)* — (2y)*
= (x +3)% - (2y)*
=(x+3+2y)(x+3-2y)

Exercise 5.1

1. Factorize:
i. 2abc — 4abx + 2abd

Solution:
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2abc — 4abx + 2abd
Taking “2ab” as a Common
= 2ab(c —2x+d)
12x%y + 18y?

9xy — 12x2%y + 18y?

Taking “3y” as a Common

= 3y(3x — 4x?% + 6y)
iii. —3x%y — 3x+ 9xy?
Solution:

—3x%y — 3x + 9xy?

Taking “—3x” as a Common

= —3x(xy + 1 — 3y?)
iv. 5ab%?c® — 10a’b3c — 20a3bc?
Solution:

5ab*c® — 10a%b3c — 20a®bc?

Taking “5abc” as a Common

= Sabe(bc® = 2ab? — 4a’c)
v. 3x3y(x—3y)—7x*y%*(x — 3y)
Solution:

W — 3y) — 7x*y?*(x - 3y)

Taking “(x — 3y)” as a Common

= (x — 3y)(3x%y — 7x*y?)

T2y

Again Taking “x“y” as a Common
= (x = 3y)x'y(3x = 7y)
= x’y(3x — 7y)(x — 3y)

vi. 2xy3(x* +5) + 8xy*(x* + 5)
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Solution:
2xy3(x2 + 5) + 8xy?(x? +5)
Taking “(x* + 5)” as a Common
= (2xy? + 8xy?)(x? + 5)
Again Taking “2xy?” as a Common
= 2xy*(y + 4)(x* + 5)

2. Factorize:
i. 5ax—3ay—5bx+ 3by

Solution:
5ax — 3ay — 5bx + 3by
Rearrange the Terms
= bax — 5bx — 3ay + 3by
=5x(a—b) —3y(a—b)
= (5x - 3y)(a—b)

ii. 3xy+2y—-12x-8

Solution:
3xy + 2y — 12x g
=y(3x+2)—4(3x +2)
=Bx+2)(y-4)

iii. 23+ 3xy? = 2x%y—6y3

Solution:
x>+ 3xy® — 2x*y — 6y°
= x(x? + 3y?) — 2y(x? + 3y)
= (x = 2y)(x? + 3y?)
iv. (22 —yHz+ (y*-2z5x
Solution:
(2 =Yz + (v? — 22)x

= x%z—=y2z4 xy*—xz®
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4,

Rearrange the Terms
=X’z %z 4+ xy* —y%z
=xz(x—2) +y%*(x — 2)
= (x— D)z +y?)

Factorize:
i. 144a’+24+1

Solution:
144a? + 24 + 1
= (12a)? +2(12a)(1) + (1)?
= (12a + 1)?
a’ b?
ii. b_2 -2+ a_2

Solution:

&) 2OE)+() =2

ii. (x+7y)2—14z(x+y) + 492>

Solution:
(x+y)? —14z(x+ y) + 4922
= (2t y)2=2(x +)(72) + (72)?
=(x+y-— 72)2
iv. 12x% = 36x + 27
Solution:
12x% — 36x + 27
= 3(4x* - 12x +9)
= 3[(2x)2 = 2(2%)(3) + (3)?]
= 3(2x — 3)?

Factorize:
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i. 3x%—175y?

Solution:
3x2 — 75y*
Taking “3” as a Common
= 3(x? — 25y2?)
= 3[(x)* — (5y)*]
= 3(x +5y)(x — 5y)

i. x(x—1)—-y(y—-1)

Solution:
x(x-=1)-y(y-1)
= xiagea by
Rearrange the Terms
=x?-y® -x+y
=@* -y} —(x-y)
=(x+y)(x -y - (x =)
Taking “(x — y)” as a Common
=x-y)x+y-1)

iii. 128am? — 242an?

Solution:
128am? — 242an?

Taking “2a” as a Common

= 2a(64m?* — 121n?)
= 2a[(8m)* — (11n)?]
= 2a(8m + 11n)(8m — 11n)

iv. 3x —243x3
Solution:

3x — 243x3
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Taking “3x” as a Common
= 3x(1 — 81x?)

= 3x[(1)* = (90)°]

= 3x(1 + 9x)(1 — 9x)

5. Factorize:
i. x2—y*—6y—-9

Solution:
x> —y?—6y—9
=x% —[y?+ 6y +9]
=x* = [M*+2(01B3) +(3)%]
= xt=(ysrE3)°
= (@)= (+3)7
=(x+y+3)(x—(y+3))
=x+y+3)(x—y—3)

i. x2!—a*+2a-1

Solution:

x2—a’+2a-1

=x* —[a* — 2a + 1]

= x* = [(@? - 2(a)(1) + (D?]
— S (gl

= (x)2 —(a —1)2
=x+a-1x—-(a—-1))

=(x+a—-1)(x—-a+1)
iii. 4x% —y?—2y—1
Solution:
4x* —y? =2y —1
=4x? — [y? + 2y + 1]

= 4x* = [(M*+ 20 (D) + (1)?]
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= 4x?2 — (y + 1)?

= (20)° = (y + 1)?
=(Cx+y+1)(2x—-(y+1))
=2x+y+1)(2x—-y—-1)

iv. x2—y? —4x -2y +3

Solution:

x?—y?—4x—2y+3

=x?—y?—4x-2y+4-1
=x?—-4x+4-y*-2y-1
=(x?—4x+4)-*+2y+1)
= [()? = 2()(2) + (2)°] - [0)*+* 20 (D) + (@D)?]
=(x-2-(y+1)’
=(x—-2+y+1(x-2=(+1))
=x—-2+y+1)(x—-2—-3% 13
=(x+y-Dx-y-3)

v. 25x%2—-10x +1— 3622

Solution:
25x% — 10x + 1 — 3622
= (25x* = 10x + 1) — (362%)
=1(5x%)* - 2(5x)(1) + (1)°] — (62)°
= (5x —1)? — (62)*?
= (5x—1+6z)(5x—1—62)

vi. x2 —y? —4xy +47°

Solution:
x%2 —y? —4xz + 422
= (x? — 4xz + 4z%) — y?
= [(0)? - 2(0)(22) + 22)°] - O)*
=(x-22)* - (y)
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=x-2z+y)(x—2z-y)

1. Factorization of the Expression of the type: a* + a?b? + b* or a* + 4b*
For Example: 81x* + 36x%y?% + 16y*

Solution:

81x* + 36x%y? + 16y*

= (9x2)% + 72x2%y? + (4y?)? — 36x2y?

= (9x%)% + 2(9x?) (4y)? + (4y*)? — 36x2y?
= (9x% + 4y?)% — (bxy)*

= (9x2 + 4y? + 6xy)(9x? + 4y? — 6xy)

Factorization of the Expression of the type: x2 + px + g

For Example: x* — 7x + 12

Solution:
x%—=Fx+ 12
x*—3x —4x +12
x(x—3)—4(x—3)
(x—=3)(x—4)
Factorization of the Expression of the type: ax? + bx + c.a # 0
For Example: 9x% + 21x — 8
Solution:
9x%+ 21x —8
=9x%+24x —3x—8
=3x(3x+8) —1(3x+ 8)
=(B3x—-1)(3x+8)
Factorization of the Expression of the type:
i. (ax?+bx+c)(ax*>+bx+d)+k
i. (x+a)(x+b)(x+c)x+d)+k
i. (x+a)(x+b)(x+c)(x+d)+ kx?
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For Example: (x% — 4x — 5)(x? — 4x — 12) — 144
Solution:

(x? —4x —5)(x2 —4x —12) — 144
Suppose that y = x? — 4x

= (y=5)(y —12) — 144
=y(y—12)—5(y —12) — 144

=2 —12y -5y + 60 — 144

Note

=y2—17y —84
\ We find the pair of numbers:

=y?—-21y+4y—84
\ v If we multiply then it become —84 = 4 x —21
= y(y —21) + 4(y — 21) v And if we add them then it will be —17 = 4 — 21

=0 -2Dr+4)

Replace y = x% — 4x

= (%2 — 4x — 21)(x2= 4x + 4)
=% =T7x+3x=2D)[(x)* =2(x)(2) + (2)7]
= [x(x = 7)+ 30 — 7] (x — 2)?

=@ -DE+3)E-2)(x—2)

Factorization of the Expression of the type:
(a+b)*=a®+3a’b + 3a® + b*

(a —b)® = a® —3a’b + 3ab? — b3

For Example: x> — 8y® — 6x%y + 12xy?
Solution:

x3 —8y3 — 6x2%y + 12xy?
= (0)° = (2y)* = 3(0)*(2y) + 3(x)(2y)?

= (x)° = 3(0)%(2y) + 3(0)(2y)* = (2y)* = (x — 2y)°
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Factorization of the Expression of the type: a° + b3
i. a®+b*>=(a+b)(a*—-ab+b?
i. a®>—b*=(a—b)(a®+ab+b?

For Example: 27x3 + 64y3
Solution:

27x* + 64y3
= (3x)% + (4y)°
= (3x + 4))[(3x)* — (3x) (4y) + (49)?]

= (3x + 4y)(9x* — 12xy + 16y?)

Exercise 5.2

1. Factorize:

1
- ‘1. e
i. x +x* 3

Solution:
1 1
x4+x_‘*_3=x4+;_2 —l

1
=02 Ny 1
x

Sty - 26 (3) + (3)] -1

x2

112 Remember!
=(x*-3) -
at—pt = (a+b)(a—->b)

ii. 3x*+12y*

Solution:
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3x* + 12y* = 3(x* + 4y")
= 3[x* + 4y* + 4x2y? — 4x%y?]
= 3[{(x*)? + (2y?)* + 2(x?*) (2yH)} — 4x?y?]
= 3[(x* + 2y%)? — (2xy)?]
= 3(x% 4 2y% + 2xy)(x% + 2y? — 2xy)
iii. a*+ 3a?b? +4b*
Solution:
a* + 3a?b? + 4b* = a* + 4a*b? — a?b? + 4b*
Rearrange the terms
= a* + 4a°b® + 4b* — a®b?
= [(@®)* +2(a®) (2b%) + (2b%)?] - (ab)?
= (a®+ 2b*)* - (ab)?
= (a® + 2b* + ab)(a® + 2b® — ab)
iv. 4x*+81
Solution:
4x* + 81 = 4x* + 81 + 36x2? — 36x2
= [(2x7)? + (9)% + 2(2x*)(9)] — (6x)?

= (2x* 4+ 9) — (6x)?

= (2x* + 9+ 6x)(2x* + 9 — 6x)

v. xt+x%24+25
Solution:

x* 4+ x2 4+ 25=x*+x2+25+10x2 — 10x2
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Rearrange the terms

=x*+10x%+ 25— 10x% —x?

= [(x?)? + 2(x?)(5) + (5)?] — 10x? — x?
= (x2 4-b)*—0x?

= (% +515—3)*%

= (x* + 5+ 3x)(x* + 5 — 3x)

= (x*® +3x45)(z*— 32+ 5)

vi. xt+4x%2 +16

Solution:
x* 4+ 4x% +16 = x* + 4x? + 16 +8x2 —8x?
Rearrange the terms
=x*+8x% + 16 — 8x? + 4x?
= [(x2)? + 2(x*)(4) + (9] — 8x? + 4x?
= (x? 4+ 4)*— 4x?
= (x? + 4)% — (2x)?
= (X2 +4+2x)(x*+4 - 2x)
= (x4 2x + D (x%2 - 2x+ 4)

2. Factorize:

i. x24+14x+48
Solution:
x? + 14x + 48

= x%? 4+ 8x + 6x + 48
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=x(x+8)+6(x+8)
=(x+8)(x+6)

ii. x2—-21x+108

Solution:
x?—21x+108
=x?—12x —9x + 108
=x(x—12)—-9(x —12)
=(x—-12)(x—-9)

i, 22 —11x — 42

Solution:
x% —11x — 42
= x? — 14x + 3x — 42
=x(x—14) +3(x —14)
=(x—14)(x + 3)

iv. x2+x— 132

Solution:
x%+x— 132
cZ+12x —11x — 132
= x(x +12) = 11(x + 12)
=(x+12)(x—11)

3. Factorize:

i. 4x2+12x+5
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Solution:
4x* +12x + 5
=4x24+10x+2x+ 5
=2x(2x+5)+ 1(2x+ 5)
=(2x+5)(2x+1)

ii. 30x%+7x—15

Solution:
30x% + 7x — 15
= 30x% + 25x — 18x — 15
= 5x(6x + 5) — 3(6x+ 5)
= (6x + 5)(5x — 3)

iii. 2x% —65x +21

Solution:
2x% — 65x+21
= 24x?% — 56x — 9x + 21
=8x(3x—7)—3(Bx-7)
€ (38— 7)(8x — 3)

iv. 5x2 —16x — 21

Solution:
5x% — 16x — 21

=5x%—21x+5x—21

=x(5x—=21) +1(5x—21) = (5x = 21)(x+ 1)
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v. 4x?—17xy + 4y?

Solution:
4x2 — 17xy + 4y*?
= 4x% — 16xy — xy + 4y?
= 4dx(x —4y) —y(x — 4y)
= (x —4y)(4x - y)

vi. 3x% —38xy — 13y?

Solution:
3x? — 38xy — 13y?
= 3x2 — 39xy + xy — 13y?
= 3x(x —13y) + y(x — 13y)
=(x—-13)(3x+y)

vii. 5x% + 33xy — 14y?

Solution:
5x% + 33xy — 14y?
= 5x2+ 35xy — 2xy — 14y*?
=5x(x+ 7y) = 2y(x + 7y)
=(x+7y)(5x — 2y)
1.2% 1

viil(5x - =) + 4(5x— ) +4x %0

Solution:
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2

(Sx— %) ¥ 2(5x— %)(2)+(2)2

2

(Sx— %+2)

(Sx— % +2)(5x— % +2)
4. Factorize:

i. (x*+5x+4)(x*+5x4+6)—3
Solution:
(x?+5x+4)(x* +5x+6)—3
Suppose that y = x% + 5x
=(y+4)y+6)-3
=y(y+6)+4(y+6)—3
=y?+6y+4y+24-3
= y2 + 10y + 21
=y2+3y+7y+21
=y(y+3) +7(y+3)
=+ 3)y +7)
Replace the value of y which isy = x% + 5x
= (x*+5x+3)x*2+5x+7)
ii. (x*—4x)(x*—-4x-1)-20
Solution:
(x? —4x)(x?—4x—-1)—-20

Suppose that y = x% — 4x
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=0y —-1)-20
=y(y—1)—20
=y’ —y-20

= y? =5y +4y—20
=y(y—-5+4(-5)
=0-50+49)

Replace the value of y which isy = x? — 4x

= (x*—4x—5)(x* —4x + 4)

= (x2=5x+x—5)[(x)*—2(x)(2) +(2)?]
= [x(x = 5) + 1(x = 5)](x — 2)?
=(x—=5)(x+1)(x—2)>
=(x=5)(x+1)(x— 29(x— 2%
iii. (x+2)(x+3)(x+4)(x+5) =15
Solution:
(x + 2)(c'+ 3)(x + 4)(x + 5) — 15
= [(x+2)(x+5)] [(x+3)(x+4)] —15
= [x(x +5) +20¢ + 5)] [x(x +4) +3(x + 4)] — 15
=(x?2+5x+2x+10)(x? + 4x + 3x +12) — 15
=x?+7x+10)(x*+7x +12) — 15
Suppose that y = x? + 7x
= (y+10)(y +12) — 15

= y(y +12) + 10(y + 12) — 15
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=y2+12y + 10y + 120 — 15

=2 +22y+105

=y2 4+ 15y + 7y + 105

=y(y+15)+ 7(y + 15)
=W+15Wy+7)
Replace the value of y which isy = x? + 7x
=(@x2+7x+15)(x2+7x+7)
iv. (x+4)(x—5)(x+6)(x—7)—504
Solution:
(x+4)(x=5)(x+6)(x—7)—504
=[(x+4)(—-5)][(x+6)(x=7)]=504
= [x(x—=5)+4(x —5)] [x(x—=7) +6(x—7)] — 504
= (x? —5x+ 4x — 20)(x* — 7x + 6x — 42) — 504
=(x?—x—=20)(x2=x—42) =504
Suppose that y = x? — x
= (y=20)(y — 42) — 504
= y(y— 42) — 20(y — 42) — 504
=y? — 42y — 20y + 840 — 504
= y2 — 62y + 336
= y? — 56y — 6y + 336
= y(y —56) — 6(y — 56)

= —-56)(y—6)
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Replace the value of y whichisy = x%2 — x
= (x2 —x—56)(x2 —x — 6)
= (x? —8x + 7x — 56)(x? — 3x + 2x — 6)
= [x(x — 8) + 7(x — 8)][x(x — 3) + 2(x — 3)]
= (x = 8)(x+7)(x — 3)(x + 2)

v. (x+1D)(x+2)(x+3)(x+6)—3x%

Solution:
(x+ 1D)(x+ 2)(x+ 3)(x + 6) — 3x*
= [(x + D(x + 6)][(x + 2)(x + 3)] — 3«2
=[x(x+6)+1(x+6)]|[x(x+3)+2(x+3)] —3x2
=(x?+6x+x+6)(x2+3x+2x+6)—3x2

= (x?+ 7x+ 6)(x? + 5x + 6) — 3x?

=k (x i g 3k 7) X (x ok g N 5) = 3% - Taking 'x’as a Common

Suppose that y = x + g

=x*(y+7)(y+5)—3x*?

= x%[(y+7)(y +5) — 3] - Taking 'x* "as a Common
=x*[y(y+5 +7(y+5)-3]

=x%[y2+5y +7y +35—3]

= x%(y*+12y+32)

= x?(y? +8y + 4y + 32)

=x*[y(y +8) + 4(y +8)]

=X’y +8)(y+4
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Replace the value of y whichisy = x + g

= [(x+ g+8)(x+ g+4)]

5. Factorize:

i. x3+48x—12x%2-64

Solution: Remember!

x3 4+ 48x — 12x% — 64 i. (a+Db)®=a®+3a?+3a%+hb?

ii. (a—Db)®=a®-3a’b+3ab*->b3
Rearrange the terms

=x% —12x% + 48x — 64
= (2)° = 3(0)?(4) + 3(0)(x)* = (4)*
=(x—-4)°

ii. 8x3+60x%+ 150x+ 125

Solution:
8x3 + 60x? + 150x + 125
= (2x)% +3(2x)%(5) + 3(2x)(5)2 + (5)3
N W

iii. 2® —18x% + 108x — 216

Solution:
x3—18x%* +108x — 216
= (%)° = 3(x)*(6) + 3(x)(6)* — (6)°
=(x—-6)3

iv. 8x3 —125y3 — 60x%y + 150xy?

Solution:
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8x3 — 125y3 — 60x?%y + 150xy?

Rearrange the terms

= 8x3 — 60x2y + 150xy? — 125y3

= (2x)° = 3(2x)*(5y) + 3(2x)(5y)* — (5y)°
= (2x — 5y)°

6. Factorize:

i. 27+8x°
: +ox Remember!

Solution: i. a®+b®=(a+b)(a?—ab+b?

27 + 8x3 ii. a®>—b3=(a->b)(a*+ ab+b?

=(3)° + (20)°
= (3 +2x)[(3)% — (3)(2x) +:(2x)?]
= (3 + 2x)(9 — 6x + 4x?)
ii. 125x3 —216y3
Solution:
125x3=216y3
= (5x — 6y) [(5x)* + (5x)(6y) + (6y)°]
= (5% — 6Y)(25x2 + 30xy + 36y?)
iii. 64x3+27y3
Solution:
64x3 + 27y3
= (4x + 3y)[(4x)* — (4x)(3y) + (3y)?]

= (4x + 3y)(16x? — 12xy + 9y?)
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iv. 8x% +125y3
Solution:
8x3 + 125y3
= (2x + 5y)[(2x)* = 20)(5y) + (5)]

= (2x + 5y)(4x* — 10xy + 25y%)

Remainder Theorem:

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

Example: 1 Find the remainder when 9x% — 6x + 2 is divided by

i. x—3
Solution:
Let p(X) = 9x2 — 6 + 2 cvovee R o WXL )
When p(x) is divided by x — 3, then by Remainder Theorem, the remainder is:
x—3=0
X*=r3
Put the value of x in eq. (1)
R=p(3) =9(3)2—-6(3) +2
R=p(3)=9%x9—-18+2
R=p(3)=83-18 =65
iil. X3
Solution:
Letp(x) = 9%%— 6X'F 2ivwimnassnwman(l)
When p(x) is divided by x + 3, then by Remainder Theorem, the remainder is:
x+3=0
x=-3

Put the value of x in eq. (1)
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R =p(=3) = 9(=3)2 — 6(=3) + 2
R=p(-3)=9x9+18 +2
R =p(—3) =101

Let p(x) = 9x2 — 6X + 2 v (1)

When p(x) is divided by 3x + 1, then by Remainder Theorem, the remainder is:
3x+1=0
3x = -1

e—
3

Put the value of x in eq. (1)

2

3)=9(3) -6(3)#2

iv. x

Solution:
Let p(X) = 9x2 — 6X + 2 covereveeereeeererese e (1)

When p(x) is divided by x, then by Remainder Theorem, the remainder is:

=20
Put the value of x in eq. (1)
R =p(0) =9(0)* - 6(0) + 2
R=p(0)=0-0+2
R=p(0) =2

Example: 2 Find the value of k if the expression x> + kx? + 3x — 4 leaves a remainder of —2
when divided by x + 2.

Solution:
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Letp(x) =x® + kx? +3x — 4 covvreerce e (A)
When p(x) is divided by x + 2, then by Remainder Theorem, the remainder is:
x<td= U
r=i—7
Put the value of x in eq. (A)
p(=2) = (22 +k(-2)>+3(-2)-4
p(-2)=-8+4k—-6—-4
p(—2) =4k — 18

According to the given condition we have,

By Comparing eq. (1) and (2) we get,
4k —18 = -2
4k =—-2+18
4k =16

S i Available at

! MathCity.org

k=4

Zero of a Polynomial:

If a specific number x = a is substituted for the variable x in a polynomial p(x) so that the
value. p(a) is zero then x = a is called zero of polynomial p(x).

Factor Theorem:

The polynomial (x — a) is a factor of the polynomial p(x) if and only if p(a) = 0.
Example: 1 Determine if (x — 1) is afactor of x> — 4x% + 3x + 2.

Solution:

Letpl) & 7 APk 3% ¥ 2 cnmswmwimand)
Then the remainder for x — 2 is

x—2=0

x=2

Put the value of x in eq. (1)
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p(2) =(2)2 —4(2)2 +3(2) + 2
p(2) =8 —16+6+2
p(2) =16-16=0

Hence by Factor theorem, x — 2 is a factor of give polynomial p(x).

Exercise 5.3

1. Use the remainder theorem to find the remainder when:
i. 3x3—10x% + 13x — 6is divided by (x — 2)

Solution:
Let p(X) = 322 — 10x2 + 13X — 6 ... Queeeremerceee R - il
When p(x) is divided by x — 2, then by Remainder Theorem, the remainder is:
x—=2=0
x=2
Put the value of x in eq. (1)
R=p(2) =3(2)2-10(2)> +13(2) —6
R=p(2) =3x8—-10%x4+26—-6
R=p(2) =24-40426-6
R=p(2)=50—-46=14
ii. 4x° —4x+ 3 isdivided by (2x — 1).
Solution:
Letp(x) = 4x3 — 4x + 3
When p(x) is divided by 2x — 1, then by Remainder Theorem, the remainder is:
2x—=1=0
2x =1

=i
2

Put the value of x in eq. (1)
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ii. 6x*+2x3 — x + 2 is divided by (x + 2)

Solution:
Let p(x) = 6x* + 2x% — X + 2 oot e, (1)
When p(x) is divided by x + 2, then by Remainder Theorem, the remainder is:
x+2=0
X =2
Put the value of x in eq. (1)
R=p(-2)=6(-2)*+2(-2)*—(-2)+2
R=p(-2)=6x16+2%x(=8)+2+2
R=p(-2)=96—-16+14
R=p(-2)=100-16
R =p(-2)=84

iv. (2x—1)3+6(3 + 4x)% — 10isdivided by (2x + 1)

Solution:
Letplx] = (26—1)3% 63 +20)%— 1D wnmnwinniaa1)
When p(x) is divided by 2x + 1, then by Remainder Theorem, the remainder is:

2¥-+ 1 =0
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Put the value of x in eq. (1)

F)=[2(F)-1] +6[z+a(F)] -10
= (=1-1)3+6[3+ 2(-1)]? = 10

= (-2 +6(3-2)2-10

—8 + 6(1)2 — 10

v. x3—3x% +4x — 14 isdivided by (x + 2)
Solution:
Let p(X) = x> —3x% +4x — 14 e i (1)
When p(x) is divided by x + 2, then by Remainder Theorem, the remainder is:
x+2=0
==
Put the value of xin eq. (1)
R=p(-2) =(-2)®-3(-2)*+4(-2)—14
R=p(—-2)=-8-12-8-14
R=p(-2) = —42

i. If(x+2)isafactor of 3x2 — 4kx — 4k?, then find the value of k.

Solution:
Letiilx) = 3% — 8k — R s (1)

When p(x) is divided by x + 2, then by Remainder Theorem, the remainder is:
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Put the value of x in eq. (1)

p(—2) = 3(—2)? — 4k(-2) — 4k*?

p(—=2) = 3(4) + 8k — 4k?

p(=2) =12+ 8k —4Kk® oo,
According to the given condition,

P(=2) = 0 eeeeeceee e (B)
By Comparing Eq. (A) and (B), we get

12+ 8k—4k*=0

Rearrange the terms

—4k*+8k+12=0

Taking ‘—4’ as a Common

—4(k? =2k —3)=0

0
k? — 2k —3 g~

k?-2k—-3=0
k* —3k+k—-3=0
k(le—3)+1(k—3)=0
(k=3) 1) =0
= k=3=0 k+1=0
k=3 k=-1
ii. If (x— 1) isafactor of x3 — kx% + 11x — 6, then find the value of k.
Solution:
Lethi(x) = %7 —kx?+ Tk — 6 unmnmmnsimintl)
When p(x) is divided by x — 1, then by Remainder Theorem, the remainder is:
x¥—1=20
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x=1

Put the value of x in eq. (1)

p(1) =(1)%—-k(1)2+11(1) -6

p(1)=1—-k+11-6

o e 1 ()
According to given condition
By Comparing Eq. (A) and (B)

6—k=0

k=6

3. Without actual long division determine whether

i. (x—2)and (x— 3) are factors of p(x) = x> — 12x% + 44x — 48.

Solution:

p(x) = x® — 12x? + 44x — 48

Then the remainder for x — 2 is:
p(2) =(2)% —12(2)% + 44(2) — 48
p(2) =8 —12(4) + 88— 48
p(2) =96 — 48— 48
p(2) =96 -96
p(2) =0

Hence by Factor Theorem (x — 2) is a factor of given polynomial p(x).

Againp(x) = x% — 12x% + 44x — 48

Then the remainder for x — 3 is:
p(3) =(3)% —12(3)% + 44(3) — 48
p(3) =27-12(9) + 132 — 48
p(3) =27 —-108 + 132 — 48
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p(3) =159—-156=3# 0
Hence by Factor Theorem (x — 3) is not a factor of given polynomial p(x).
ii. (x—2)(x+ 3)and (x—4) are factors of q(x) = x3 + 2x% — 5x — 6.
Solution:
alx) =x¥ 4222 ~bx—86
Then the remainder for x — 2 is:
) =@)*+2(2)* -5(2) -6
q(2)=8+8-10—-6
q(2) =16-16=0
Hence by Factor Theorem (x — 2) is a factor of given polynomial q(x).
Again q(x) = x* + 2x2 —5x — 6
Then the remainder for x + 3 is:
q(=3) = (=3)* + 2(—3)* —5(%3) =6
q(-3)=-27+209)+15-6
q(—3) = —27F T8+ W6
q(-3)=33-33=0
Hence by Factor Theorem (x + 3) is a factor of given polynomial q(x).
Now, Again q(x) = x® + 2x2 —5x — 6
Then the remainder for x — 4 is:
A = (D°+2(4)*-5(4) -6
q4) =64+2(16)—20—-6
q(4) =54+32-20-6
q4) =96-26=70% 0

Hence by Factor Theorem (x — 4) is not a factor of given polynomial q(x).

4. For what value of m is the polynomial p(x) = 4x> — 7x% + 6x — 3m exactly divisible by
x+27

Solution:
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p(x) = 4x3 = 7x% 4 6 — 3M coererrcere e (1)
When p(x) is divided by x + 2, then by Remainder Theorem, the remainder is:
rddi= [l
x=-2
Put the value of x in eq. (1)
p(=2) = 4(-2)* —=7(-2)* + 6(-2) — 3m
p(—=2) =4(-8)—-7(4)—12-3m
p(—=2)=-32-28-12-3m
P(=2) = =72 = 3M oo
According to give condition,
By Comparing Eq. (A) and (B), we get,
-72-3m=20
—3m =72

72
m=—
-3

m=-—=24

5. Determine the value of k if p(x) = kx> + 4x% + 3x — 4 and q(x) = x> — 4x + k leaves
the same remainder when divided by (x — 3).

Solution:
P(x) = kx® + 4x2 4+ 3X — 4 o (1)
L R L T
When p(x) is divided by x — 3, then by Remainder Theorem, the remainder is:
x—3=0
x=3
Put the value of x in both eq. (1) and eq. (2)

p(3) =k(3)*+4(3)2+3(3) -4
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p(3) =27k +4(9)+9 -4

p(3) =27k +36+9—-4

P(3) =27k + 41
Now putin eq. (2)

q(3) = (3)° —4(3) +k

q(3) =27-12+k

According to given condition,
a(3) =al3)
Now by Comparing Eq. (A) and Eq. (B)
27k +41 =15 +k
27k —k =15-41
26k = —26

—26

26

k=-1

6. The remainder after dividing the polynomial p(x) = x3 + ax? + 7 by (x + 1) is 2b.
Calculate the value of a and b if this expression leaves a remainder of (b + 5) on being
divided by (x — 2).

Solution:
p(x)=x*+ax?+7
When p(x) is divided by x + 1, then by Remainder Theorem, the remainder is 2b.
Pl=1)= 2o ti)
p(-1) = (-1 +a(-1)?+7
p(-1)==-14+a+7
P(—1) =a+6 e

Now by comparing eq. (A) and (B)
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a+6=2b

s e S T 1
When p(x) is divided by x — 2, then by Remainder Theorem, the remainderis b + 5.

Hl2Y = b5 wmmmwammsmm (E)

p(2) =23 +a(2)*+7

p(2) =8+4a+7

o (28 - 1) - L LT ep———— 0]
By Comparing eq. (C) and (D)

b+5=4a+15

4a=b+5-15

4a=b—-10

b-10 2
2 (

Now by Comparing Eq. (1) and Eq. (2)

b—10
2b—6=——
4

4(2b—6) =b—10
8b—24=b-10
8b—-b=-10+24
7b = 14
b=2

Put the value of b in eq. (1)
a=2(2)—6

a=4—-6=-2, Hencea = —-2,b =2

7. The polynomial x% + Ix% + 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? + [x* + mx + 24
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When p(x) is divided by x + 4, then by Remainder Theorem, the remainder is 0.
p(=4) =0
(—4)2+1(-4)?2+m(—-4)+24=0
—64+16l—4m+24=0
16l —4m—-40=0
Taking 4" as a Common

4(4l—m—10) =0
0
Al—-m—-10=—
4

4l —-m—-10=0
Al —Mm =10 s (1)
When p(x) is divided by x — 2, then by Remainder Theorem, the remainder is 36.
p(2) =36
(2)2+1(2)*+m(2)+24=36
8+4l+2m+24 =36
4l + 2m + 32336
41+ 2m =36 — 32
4l+2m=4
Taking 2" as a Common

202+ 2m) = 4

4
2l+m=-
2

LTS Bmasmnnsnosermsoss
By Adding Eqg. (1) and Eq. (2), we get,
41—m =10

2l+m =2
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Putl = 2 inEq. (1) we get,
42)-m =10
8—m=10
m=8-—10
m=-2

Hencel = 2,and m = -2

8. The expression lx® + mx* — 4 leaves remainder of —3 and 12 when divided by (x — 1)
and (x + 2) respectively. Calculate the values of l and m.

Solution:
Let p(x) = Ix3 + mx? — 4
When p(x) is divided by x — 1, then by Remainder Theorem, the remainder is —3.
p(1) = -3
I(1)2+m(1)?2—4=-3
[+m—-4=-3
[+m=-3+4

P =T e (1)

When p(x) is divided by x + 2, then by Remainder Theorem, the remainderis 12.
p(—2) =12
(-2 +m(-2)*-4=12

—8l+4m —4 =12
—-8l+4m=12+4
—-8l+4m =16

Taking ‘4’ as a Common
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4(=21+m) =16

21 16
—Z2l+m= a

SR 2 Lonanavnsmssnsamio
Subtract eq. (2) from eq. (1), we get
l+m=1

—2l+m=4

Putl = —1ineq. (1), we get
-1+m=1
m=1+1=2

Hencem = 2and ! = —1.

9. The expression ax® — 9x% + bx + 3a is exactly divisible by x2 — 5x + 6. Find the values

of aand b.
Solution:
Let p(x) = ax3— 9x% + bx + 3a
x2=5x+6=0
x2=3x—-2x+6=0
x(x—3)—2(x—3)=0
(x—3)(x—-2)=0
When p(x) is divided by x — 3, then by Remainder Theorem, the remainder is:

p(3) =0
a(3)*-9(3)?+b(3)+3a=0
27a—-9(9)+3b+3a=0
27a—-81+4+3b+3a =0
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30a + 3D =81 oo (1)

When p(x) is divided by x — 2, then by Remainder Theorem, the remainder is:

p(2) =0

a(2)®*-9(2)2+b(2)+3a=0

8a—36+2b+3a=0

11a 4 2D = 36 oo
Multiply eq. (1) by ‘2’ and eq. (2) by ‘3’

60a 4+ 6b = 162 ..o

33468 £ 1B unamansmsmnmrn
Subtract eq. (4) from eq. (3), we get

60a + 6b = 162

+33a £ 6b =108

Puta =2 in eq. (3), we get
60(2) + 6b = 162
120+ 6b =162
6b =162 =120
6b = 42
h—"/

Hencea = 2,andb = 7.

Exercise 5.4
Factorize of the following cubic polynomials by factor theorem.

3 —2x2—x+2
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Solution:
Letplx] = £ —20% b Dasnnmunanmonmas
Let x = 1,Putin eq. (1), we get
p(1) =(1)° -2(1)* - (1) + 2
p(1)=1-2-1+2
p(1) =0
Hence x — 1 is a factor of p(x).
Let x = 2,Put in eq. (1), we get
p(2) =(2)°-2(2)*-(2) +2
p(2)=8—-8—2+2
p(2) =0
Hence x — 2 is also a factor of p(x).
Let x = —1, Putin eq. (1), we get
p(-1) = (1) - 2(- ¢ - (g + ¢
p(~1) = —1 7RI N
p(-1)=0

Hence x + 1 is also a factor of p(x).

Thus the factorize from of p(x) = x® — 2x% —x 4+ 2is (x + 1) (x — 1)(2 — 2).

2. xX*—x%2-22x+40
Solution:
Let p(x) = x> —x2 = 22X + 40 woveeereereeee e

Let x = 2, Put in eq. (1), we get

p(2) = (2)3 — (2)% — 22(2) + 40
p(2) =8 — 4 — 44 + 40
p(2) =48 - 48 = 0
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Hence x — 2 is a factor of p(x).

Let x = 4, Put in eq. (1), we get
p(4) = (4)° — (4)? — 22(4) + 40
p(4) = 64 — 16 — 88 + 40
p(4) =104—104 =0

Hence x — 4 is also a factor of p(x).

Let x = —5, Putin eq. (1), we get
p(=5) = (=5)% = (=5)? — 22(-5) + 40
p(=5) = —125 — 25 + 110 + 40
p(=5) = =150 + 150 = 0

Hence x + 5 is also a factor of p(x).

Thus the factorize from of p(x) = x% — x? — 22x + 40.is(x + 5)(x — 2)(x — 4).
3. x*-6x2+3x+10

Solution:

Let p(X) = x% — 6% +3X 4 10 oo e

Let x = —1, Putin eq. (1), we get
p(-1) = (=1)* — 6(-1)2 + 3(~1) + 10
el &P -6 3+10
p(-1)— 10410 =0
Hence x + 1 is a factor of p(x).
Let x = 2, Put in eq. (1), we get
p(2) = (2)? = 6(2)2 + 3(2) + 10
p(2) =8—=24+6+10
p(2) =24 —24=0
Hence x — 2 is also a factor of p(x).

Let x = 5, Put in eq. (1), we get

Notes By Adil Aslam Education: MSCS




Instructor: Adil Aslam Email: adilaslam5959@gmail.com

p(5) =(5)% —6(5)% +3(5) + 10
p(5) =125—150 + 15+ 10
p(5) =150—-150=10
Hence x — 5 is also a factor of p(x).
Thus the factorize from of p(x) = x® —6x% 4+ 3x + 10is (x + 1)(x — 2)(x = 5).
4. xX*+x*-10x+8
Solution:
Let p(x) = x3 + X2 — 10X + 8 oo
Let x = 1,Put in eq. (1), we get
p(1) = (13 +(1)2-10(1) +8
p(1)=1+1-10+8
p(1)10—10 =0
Hence x — 1 is a factor of p(x).
Let x = 2,Put in eq. (1), we get
p(2) = (2)% +(2)2-10(2) + 8
p(2) =8+4—20+8
p(2) =20=20=0
Hence x — 2 is also a factor of p(x).

Let x = —4, Putineq. (1), we get

p(—4) = (=4)® + (-4)> - 10(—4) +8
p(—4) = —64 +16+40 +8

p(—4) = —64+64=0
Hence x + 4 is also a factor of p(x).
Thus the factorize from of p(x) = x3 + x2 — 10x + 8is (x — 1)(x — 2)(x + 4).
5. x¥*—2x*-5x+6

Solution:
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Let p(x) = x% —2x2 = 5X + 6 evreeereererreerenienns (1)
Let x = 1,Putin eq. (1), we get
p(1) =% -2(1)*-5(1) +6
p(1)=1-2-5+6
p()=7-7=0
Hence x — 1 is a factor of p(x).
Let x = —2, Putin eq. (1), we get
p(=2) = (=2)° —2(-2)*-5(-2) +6
p(-2)=-8—-8+10+6
p(=2)=—-16+16=0
Hence x + 2 is also a factor of p(x).
Let x = 3,Put in eq. (1), we get
p(3) =(3)* -2(3)* -5(3) + 6
p(3) =27-18-15+6
p(3) = 33— 33 =0

Hence x — 3 is also a factor of p(x).

Thus the factorize from of p(x) = x® = 2x% — 5x + 6is (x — 1)(x + 2)(x — 3).

6. x3+5x%—-2x-24
Solution:
Let p(x) = x* + 5x% — 2x — 24
Let x = 2, Put in eq. (1), we get
p(2) =(2)2 +5(2)2 —2(2) — 24

p(2) =8+420—4—24

A== si =il
Hence x — 2 is a factor of p(x). Mathcrty,org

Let x = =3, Putin eq. (1), we get
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p(=3) = (=3)* +5(-3)? —2(-3) + 24
p(=3) = =27 + 45+ 6 — 24
p(=3)==51+51=0

Hence x + 3 is also a factor of p(x).

Let x = —4, Putin eq. (1), we get
p(—4) = (—4)® +5(—4)? —2(—4) — 24
p(—4) =-64+80+8—24
p(—4) =—-88 +88 =10

Hence x + 4 is also a factor of p(x).

Thus the factorize from of p(x) = x® + 5x% — 2x — 24 is (x — 2) (x + 3)(x + 4).
3x° —x* —12x + 4
Solution:

Letp(x) = 3x3 —x2 — 12x S M. .. B0

Let x = 2,Put in eq. (1), we get
p(2) =3(2)*=(2)* —12(2) + 4
p(2) =24—4-24+4
p(2) =28-28=0

Hence x — 2 is a factor of p(x).

Let x = =2, Putineq. (1), we get
p(=2) =3(-2)° - (-2)2—-12(-2)+ 4
p(—2)=—24—4+24+4
p(—2)=—28+28=0

Hence x + 2 is also a factor of p(x).

1
Letx = 5 Putineq. (1), we get

3 3x=1

p(3)=30) -5
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Hence 3x — 1 is also a factor of p(x).
Thus the factorize from of p(x) = 3x® —x% — 12x + 4is (x — 2)(x + 2)(3x — 1).
2x3+x2-2x-1
Solution:
Letp(x) = 2 aPi= 28 & Luvasumsssis
Let x = 1,Put in eq. (1), we get
p(1) =2(1*+ (1)*-2(1) -1
p()=2+1-2-1
p(1)=3-3=0
Hence x — 1 is a factor of p(x).
Let x = —1, Putin eq. (1), we get
P(-1) = 2(-1)3+ (=1)2—2(-1) — 1
P(-1) =—2+1+2=1
P(-1) ==3+3=0

Hence x + 1 is also a factor of p(x).

<
Let x = 7, Put in eq. (1), we get

Hence 2x + 1 is also a factor of p(x).

Thus the factorize from of p(x) = 2x® + x% — 2x — 1is (x — 1)(x + )(2x + 1).
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Review Exercise

Multiple Choice Questions. Choose the correct answer.
The factors of x2 — 5x + 6 are
a) x+1,x—6 b) x—2,x—3 )x+6x—1 dx+2,x+3

Correct Answeris: b
Explanation:
x2—5x+6=x*—2x—-3x+6=x(x—2)—3(x—2) =(x—-2)(x—23)

Factors of 8x> + 27y are

a) (2x + 3y), (4x% + 9y?)

b) (2x —3y),(4x? —9y?)

c) (2x + 3y),(4x? — 6xy +9y?)
d) (2x —3y),(4x?% + 6xy + 9y?)

Correct Answer is: C

Explanation:

8x* + 27y° = (2x)% + (3y)® = (2x + 3y)[(2x)* — (2x)(3y) + (3¥)?]
= (2x + 3y)(4x?* — 6xy + 9y?)

Factors of 3x% — x — 2 are
a) (x+1),(3x—-2)

b) (x+1),(3x+2)
¢ (x—1),(Bx—-2)
d &-—10),(3x+%
Correct Answer is: d
Explanation:
Letp(x) =3x2 =X =2 oo (1)
Letx = 1,Putineq. (1), we get
p(1) =3(D*— (1) -2
p(1)=3-1-2
p(1)=3-3=0
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Hence x — 1 is a factor of p(x).
-2
Let x = ? Putin eq. (1), we get

3(3) - (F)-2

3(5) +5-2

4
3
4+

+2—2

—6

Z
3
2
3

0
p 3=0

Hence 3x + 2 is also a factor of p(x).
Thus the factorize from of p(x) = 3x2 —x = 2 is (x = 1)(3x + 2).

Factors of a* — 4b* are

a) (a—Db),(a+b),(a®+4b?
b) (a? — 2b2),(a? + 2b%)

c) (a—b),(a+b),(a*>=4b?)
d) (a—2b),(a?+2b?)

Correct Answeris: b

Explanation:

a* — 4b* = (a®)* =(2b%)? = (a® — 2b*)(a* + 2b?)

What will be added to complete to square of 9a% — 12ab? ........cuerrennee
a) 16b* b) 16b2 c) 4b* d) —4b?

Correct Answer is: ¢
Explanation:
9a? — 12ab = (3a)? — 2(3a)(2b) + (2b)? = (3a — 2b)?
Find m so that x% + 4x + m is a complete square

a) 8 b) —8 c) 4
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Correct Answer is: ¢
Explanation:
X2+4x+m=x*+4x+4=(x)+2x)(2)+(2)* = (x +2)?
Factors of 5x% — 17xy — 12y° are

a) (x+4y)(5x + 3y)
b) (x —4y)(5x —3y)
c) (x—4y)(5x + 3y)
d) (5x —4y(x+ 3y)

Correct Answer is: c

Explanation:
5x% — 17xy — 12y? = 5x? — 20xy + 3xy — 12y?% = 5x(x — 4y) + 3y(x — 4y)

= (x —4y)(5x + 3y)

1
Factors of 27x3 — =
x

Correct Answer is: a

Explanation:

27x% — x—13 = (3%)° - (%)3 = (3x-3) [(Bx)2 +(30) (1) + (;1()2]

= (3x—%),(9x2+3+%)

Completion Items. Fill in the blanks.

x¥4+hx+ 6= Answer: (x + 2)(x + 3)

Explanation:
X2 +5x+6=x*4+2x+3x+2x+6=x(x+2)+3(x+2) =(x+2)(x+3)
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4a* — 16 = Answer: 4(a —2)(a + 2)

Explanation:

4a* — 16 = 4[a* — 4] = 4[(a)* — (2)?] = 4(a —2)(a + 2)
4a* + 4ab + ( ) isa complete square.  Answer: b?
Explanation:

4a® + 4ab + b? = (2a)* + 2(2a)(b) + (b)? = (2a + b)?

x2 yz h -
? —2+—= Answer: (} _E)

Explanation:

L= () -2() @+

(x+y)(x2—xy+y?) = Answer: x> + y°

Factorized form of a* — 16is Answer: (a® + 4)(a* — 4)
Explanation:

a*—16= (a®)?=(4)?* = (a®*+4)(a* -4
If x — 2 is afactor of p(x) = x? + 2kx + 8, then k= Answer: —3
Explanation:

p(x) = x* +2kx + 8

p(2) =(2)2+2k(2) +8

p(2) =4+ 4k +8

P(2) =124 4K . (1) MathCity.org

According to given condition
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By Comparing eq. (1) and eq. (2)

12+ 4k =0

Factorize the following.
i. x2+8x+16 —4y?

Solution:
x?+8x+ 16 — 4y?
= (x? +8x + 16) — 4y?
= [()? +2(x)(4) + (9)*] = (2y)?
= (x +4)%* - (2y)?
=(x+4+2y)(x+4-2y)
=(x+2y+4)(x—-2y+4)

4x% — 16y?

Solution:
4x% — 16y*
=4[x% — 4y?]
= 4[(0)? - (2y)?]
=4(x - 2y)(x+ 2y)

iii. 9x%2+27x+8

Solution:
9x2 + 27x + 8
=9x? +24x +3x+8

= 3x(x+8)+1(3x +8)
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= (x+8)(3x+1)
iv. 1-6423
Solution:
1 —64z3
= (D? —(42)?
= (1 -42)[(1)* + (1)(42) + (42)?]
= (1 -42)(1+ 4z + 162?)

1

8x3 —
T 27y3

Solution:

1

8x3 —
% 27y7

1 3

= 2207 - (35)

= (2x- 3%) [(2;.:)2 + (2%) (%) A (%)2]

=(2x—3iy)(2x2+?§+%z)

vii 2y?+5y-3

2x

Solution:
2y° +5y =3
=2y2+6y—y—3
=2y(y+3) -1y +3)
=@ +3)y-1)

vii. x2+x%2—-4x-4

Solution:

x3+x?—4x -4

Rearrange the terms
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=x3—4x+x*-4
=x(x*—4)+1(x*—-4)
=(x+1)(x*—4)
= (x + D[(0)* = (2)7]
=x+1Dx+2)(x—-2)
viii.  25m*n* +10mn + 1
Solution:
25m*n® + 10mn + 1
= (5mn)?* + 2(5mn)(1) + (1)
= (3mn + 1)?
ix. 1—12pq+ 36p“q*
Solution:
1—12pq + 36p°q*
= (1)* - 2(1)(6pq) + (6p9)*
= (1-6pq)°

About me:
Name: Adil Aslam
Education: MSCS

Email: adilaslam5959@gmail.com

© Best of Luck ©

@ Happy Learning @

MathCity.org

Notes By Adil Aslam Education: MSCS




