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Chapter # 5

UNIT #5
FACTORIZATION
Ex#5.1 Ex#5.1
Factorization Type 3: a® + 2ab + b?

Writing an algebraic expression as the product of
two or more algebraic expressions is called
factorization of the algebraic expression.
Example

5x + 10x? = 5x(1 + 2x)
Here 5x and 1 4+ 2x are called factors of
5x + 10x2.

Type 1: ka + kb + kc
Common Techniques

Sminus - £ 2 common Y19 LT minus & e Jir 5/l
L Senhw sign £ terms U < & common

—2x3+12y—7z=—(2x3 - 12y + 72)
E ST T U table (LI constants £ terms (V“/fl
& Jcommon

4x3 — 24y + 64 = 4(x3 — 6y + 16)

L_Is power K/ & s 95 variable <& LI terms (U7 A
-ZJg common [ variable

4x3 — 5x% + 3xy = x(4x? — 5x + 3y)
Example:

—4x3 + 24x* — 64x = —4x(x? — 6x + 16)
Example 1:

15+ 10x — 5x% = 5(1 + 2x — x?)

12x%y? — 20x3y = 4x?y(3y — 5x)

Type 2: ac+ ad + bc + bd.

Example 2:

Factorize a’> — ab — 3a + 3b

Solution:

a’ —ab —3a+3b Making two pairs/groups
Taking common from each group
=a(a—b)—3(a—>b)

=(a—-b)(a-3)

As (a — b) is a common

(i)
(ii)
(iii)

Example 3:
X2 +8x+16 = (x)? + 2(x)(4) + (4)?

x2+8x+16=(x+4)?>=(x+4)(x+4)

25y% — 30y + 9 = (5y)% — 2(5¥)(3) + (3)?
25y%2 —30y+9=(5y —3)2 = (5y —3)(5y — 3)

Type 4: a* — b?

Example 4:
x2—-16=(x)>-(4)?=(x+4)(x—4)

9a% — 25 = (3a)> - (5)2=((Ba+5)((3a—-15)
6x* —6y* = 6(x* —y*)

6x* —6y* = 6[(x*)* — (y*)?]

6x* — 6y* = 6(x% + y?)(x? —y?)

6x* — 6y* = 6(x* + y*)(x + y)(x — )

Type 5: a®? + 2ab + b? — ¢?
Example 5:

Factorize a® + 4ab + 4b* — ¢?
Solution:

a? + 4ab + 4b? — c?

= (a)? + 2(a)(2b) + (2b)? — c?
= (a +2b)? — (c)?
=(a+2b+c)(a+2b—c)

Example 6:

Factorize a? — b*> + 2b — 1
Solution:

a?—-b%>+2b—-1
=a’?—-(b>-2b+1)
=a*—{(b)* - 2(b)(1) + (1?*}
=a?—(b—-1)>?
={a+®-DHa-(b-1)}
(a+b—1(a-b+1)
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Exercise# 5.1

9s%t + 15s%t3 — 3522
Solution
9s2t + 15s2t3 — 3s52¢2

Take common 3s?t
=3s%t(3+5t2 —t)

10a2b3c* — 15a3b?c? + 30a*b3c?
Solution
10a?b3c* — 15a3b?c? + 30a*b3c?

Take common 5a%b?c?

= 5a2?bh?c?(2bc? — 3a + 6a?b)

ax—a—x+1
Solution
ax—a—x+1

Taking common
=alx—-1)—1(x—-1)
Taking common

=x-D@@-1

x* —2y3 - 2xy* + xy
Solution

x2 —=2y3 —2xy? +xy
Arrange it

=x2+xy — 2xy?—2y3
Taking common

=x(x+y)—2y*(x+y)
Taking common

= (x+y)(x —2y?)

4x% + 4 + =

X
Solution

1
4x% + 4 + -

X

) 11y
= (2x)*+2(2x)—+ (—)
X b

As we know that
=a?+2ab +b? = (a+b)?

1 2
= <2x +—)
X

Chapter # 5

Q6

Q7

Q8

4(x + y)?
Solution
4(x +vy)? — 20(x + y)z + 2522

= [2(x +»]* = 2[2(x + »)](52) + (52)*
As we know that a? — 2ab + b? = (a — b)?
= [2(x +y) — 52]°

—20(x + y)z + 252>

x4— y4

yt o xt

Solution

x4— y4-

yt o x4
(2 ?)?
(2?2 (x?)?

-

Using Formula a? — b% = (a + b)(a — b)
-G+ 5)G%)
y: %2

y xz 7\
e

Using Formulaa? — b? = (a + b)(a — b)

2x? — 288

Solution

2x% — 288

Taking common

= 2(x% — 144)

= 2[(x)? - (12)%]

Using Formula a? — b? = (a + b)(a — b)
=2(x+12)(x —12)
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1—u? + 2uv — v?

Solution

1— (u? —2uv +v?)

Using Formula a? — 2ab + b? = (a — b)?
=(1)* - (u-v)?

Using Formula a? — b% = (a + b)(a — b)
=[1+-v]1-(u-v)]
=1+u—-v)(1-u+v)

25a%b? — 20abc + 4c% — 16d?
Solution

25a%b? — 20abc + 4c? — 16d?

Using Formula a? — 2ab + b? = (a — b)?
= (5ab)? — 2(5ab)(2¢) + (2¢)? — (4d)?
= (5ab — 2¢)? — (4d)?

Using Formula a? — b? = (a + b)(a — b)
= (5ab — 2c + 4d)(5ab — 2c — 4d)

Exercise# 5.2

x* + 64
Solution
x* + 64
= (x*)* +(8)*
Add and Subtract 2(x?)(8)
= (x?)? + (8)* + 2(x*)(8) — 2(x*)(8)
Using Formula a? + b% + 2ab = (a + b)?
= (x%? + 8)? — 16x?
= (x? + 8)? — (4x)?
Asa? — b%? = (a+b)(a—b)
= (x?+8+4x)(x* + 8 — 4x)
= (x?+4x +8) (x? —4x + 8)
4x* + 81
Solution
4x* + 81
= (2x%)? + (9)?
Add and Subtract 2(2x2)(9)
= (2x2)% + (9)%2 + 2(2x%)(9) — 2(2x*)(9)
Using Formula a? + b? + 2ab = (a + b)?
= (2x% + 9)% — 36x2
= (2x2 +9)%? — (6x)?
Asa? —b%? = (a+b)(a—Db)
= (2x%2 4+ 9 + 6x)(2x%> + 9 — 6x)
=(2x%2+6x+9)(2x2 —6x+9)

Q3

Q4

Q5

a* + a?b? + b*

Solution

a* + a®b? + b*

= a* + b* + a?b?

— (aZ)Z + (bZ)Z + a2b2
Add and Subtract 2(a?)(b?)
= (a?)? + (b2)? + 2(a?) (b?) — 2(a®) (b?) + a2b?
Using Formula a? + b% + 2ab = (a + b)?

= (a® + b?)? — 2a®b? + a?b?

— (aZ + b2)2 _ a2b2

= (a® + b*)? — (ab)?

Asa? —b%? = (a+b)(a—b)

= (a® + b? + ab)(a® + b? — ab)

x*+x%2+1

Solution

xt+x%2+1

=x*+1+x?

= (x?)2+ (1)% +x2

Add and Subtract 2(x?)(1)

= (x)*+ (12 +2(x®)(1) — 2(x*) (1) + x2
Using Formula a? + b% + 2ab = (a + b)?
= (x? +1)? — 2x% + x?

= (x?+1)% —x?

Asa?—b? = (a+b)(a—b)
=x?+1+x)(x*+1-x)
=(x?+x+1D*—x+1)
x8+xt+1

Solution

x8+xt+1

=x8+1+x*

=(x*)?+ ()% +x*

Add and Subtract 2(x*)(1)

(M2 + (D2 +2(xeH (D) —2(xM(1) +x*
Using Formula a? + b? + 2ab = (a + b)?

(x* +1)% — 2x* + x*

(x*+1)% — x*

(x* +1)% — (x?)?

Asa?—b*=(a+b)(a—Db)
(x*+1+x)(x*+1-x2)

[(x®)? 4+ (1?2 + x?](x* + 1 — x?)

[(x®)% + (1)? +2(x3) (1) —2(x3) (1) + x?](x* + 1 — x?)
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Using Formula a? + b? + 2ab = (a + b)?

=[(x?+1)2 — 2x% + x?](x* + 1 — x?)

=[(x?2+1)? —x?](x* + 1 —x?)

Asa?—b2 = (a+b)(a—b)

=[(x?+1+0)x2+1-0)]x*+1—x2)
=[x +x+ D2 —x+D](x*—x2+1)

4 1
X +F—7
Solution
1
4
X +F—7

2

Add and Subtract 2(x?) (xiZ)
1\? 1 1
- (1) raon(1) 202
x x x
Using Formula a? + b% + 2ab = (a + b)?
2

1
=<x2+—2) -2-7
X
2

1
=(x*+3) -9
2

1
=(x+53) -~ @7
Asa?—b? = (a+b)(a—b)

1 1
=(X2+—2+3)(X2+—2—3)
X X

4 1
81x +81x4 14
Solution
81x* + —14

X T Bkt

1 2
= (9x?)? (—) - 14
(9x9)° + 9x2
2 1
Add and Subtract 2(9x~) (ﬁ)
142 1 1
= (9x?)% + (W) +2(9x2) (W) — 2(9x2) (W) ~14

Using Formula a? + b? + 2ab = (a + b)?
2

= (9x2+i) -2-14
9x2

Q8

Q9

Asa? —b%? = (a+b)(a—b)

= 9x2+i+4 9x2+i—4
9x? 9x?2

4x* — 4x?y? + 64y*

Solution

4x* — 4x2y? + 64y*

= 4(x* — x%y? + 16y2)

= 4(x* + 16y* — x%y?)

= 4[(x*)* + (4y*)* — x*y?]

Add and Subtract 2(x2)(4y?)

= 4[(x*)? + (4y?)* + 2(x*) (4y*) — 2(x*) (4y?) — x*y?]
Using Formula a? + b% + 2ab = (a + b)?
= 4[(x% + 4y?)? — 8x2y? — x2y?]

= 4[(x* + 4y*)* — 9x?y?]

= 4[(x* + 4y*)* — (3xy)?]

Asa? — b%? = (a+b)(a—b)

= 4(x? + 4y? + 3xy)(x? + 4y? — 3xy)
= 4(x% + 3xy + 4y?)(x? — 3xy + 4y?)

16m* + 4m?n? + n*
Solution
16m* + 4m?n? + n*
= 16m* + n* + 4m?n?
= (4m2)? + (n?)? + 4m?n?
Add and Subtract 2(4m?)(n?)
= (4m?)? + (n®)? + 2(4m?»)(n?) — 2(4m?)(n?) + 4m?n?
Using Formula a? + b? + 2ab = (a + b)?
= (4m? + n?)? — 8m?n? + 4m?n?
= (4m? + n?)? — 4m®n?
= (4m? + n?)? — 2mn)?
Asa? — b% = (a+ b)(a—b)
= (4m? + n? + 2mn)(4m? + n? — 2mn)
= (4m? 4+ 2mn + n?)(4m? — 2mn + n?)
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4x5y + 11x3y3 + 9xy®

Solution

4x%y + 11x3y3 + 9xy°>

= xy(4x* + 11x%y? + 9y%)
= xy(4x* + 9y* + 11x%y?)

= xy[(2x?)? + (3y?)? + 11x2y?]

Add and Subtract 2(2x2)(3y?)

= xy[(2x3)? + (3y?)* + 2(2x*)(3y?) — 2(2xH) (3y?) + 11x2y?]

Chapter # 5

Using Formula a? + b2 + 2ab = (a + b)?
= xy[(2x? + 3y?)? — 12x2%y? + 11x2y?]
= xy[(2x* + 3y*)? — x?y?]
= xy[(2x? + 3y?)? — (xy)?]
Asa?—b%? = (a+b)(a—b)
= xy(2x? + 3y? + xy)(2x? + 3y% — xy)
= xy(2x% + xy + 3y?)(2x? — xy + 3y?)

Exercise# 5.3

x> —7x+12 (x3)(12) = 12x2
Solution Add Multiply
x2—7x+12 “3x —3x
=x2—-3x—4x+12 x —4x
=x(x—3)—4(x—3) oy 1952
=x—-3)(x—4)
x4+ x—12 (x?)(=12) = —12x?
Solution Add Multiply
x2+x—12 “3x —3x
=x?—3x+4x—12 T dx T
=x(x—3)+4(x—-3) x 2.2
=x—-3)(x+4)
20 — x — x? (20)(—x?) = —20x?
Solution Add Multiply
20 —x —x? +4x +4x
=20+ 4x — 5x — x? oy oy
=405+x)—x(5+x) > 2022
=05G+x)4—x)
2y2 —7y+3 (2yH(3) = 6y
Solution Add Multiply
=2y’ —1y—6y+3 [ _—1y —1y
=y@2y-1)-32y-1 —6y —6y
=@2y-1D-3) —7y 672

Q5

Q6

Q7

Q8

Q10

Qi1

4x* +8x+ 3

Solution

4x%2 +8x+3
=4x% +2x +6x+3
=2x(2x+1)+3@2x+1)

=2x+1)(2x+3)

(4x*)(3) = 12x?

Add Multiply
+2x +2x
+6x +6x
8x 12x?

10y -3y -1
Solution
10y%2 -3y —1

=10y +2y—-5y—1
=2y(Gy+1)—-1Gy+1)

=Gy+D2y-1)

(10y*)(-1) = —10y?

Add Multiply
+2y +2y
—5y —5y
-3y —10y?

6x3 — 15x% — 9x
Solution
= 3x(2x%2 — 5x — 3)
=3x(2x% + 1x — 6x — 3)
=3x[x(2x + 1) —3(2x + 1)]
=3x(2x+1)(x —3)

(2x?)(—=3) = —6x?

Add Multiply
+1x +1x
—6x —6x
—5x —6x?

2xy? + 8xy — 24x
Solution
=2x(y? + 4y — 12)
=2x(y? — 2y + 6y — 12)
=2x[y(y — 2) + 6(y — 2)]
=2x(y —2)(y + 6)

—16x3y — 20x2y? — 6xy3
Solution

—16x3y — 20x2y? — 6xy3
= —2xy(8x?% + 10xy + 3y?)

O (—12) = —12°

Add Multiply
-2y =2y
+6y +6y
+4y —12y?

|

(8x3)(3y?) = 24x%y?

Add Multiply
+4xy +4xy
+6xy +6xy

+10xy | 24x2y?

—2xy(8x? + 4xy + 6xy + 3y?)
—2xy[4x(2x + y) + 3y(2x + y)]

—2xy(2x + y)(4x + 3y)

(x+1)?+3(x+1)+2
Solution
(x+1)?+3(x+1)+2

=x24+(D?*+2x)(D)+3x+3+2

=x2+1+2x+3x+5
=x>+5x+6
=x24+2x+3x+6
=x(x+2)+3(x+2)
=(x+2)(x+3)

(x%)(6) = 6x?
Add Multiply
+2x +2x
+3x +3x
5x 6x?
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‘ (x6y%)(21) = 21x°y®

4x8y10 — 40x5y7 + 84x%y*
Solution

4x8y10 — 40x°y7 + 84x2y*
= 4x2y*(x%y® — 10x3y3 + 21)

Add Multiply
—3x3y% | —3x3y3
—7x3y3 | —7x3y®
_10x3y3 21x6y6

= 4x%y*(x%y® — 3x3y3 — 7x3y3 + 21)

= 4x2y*[x3y3(x3y® - 3) = 7(x3y3® - 3)]

= 4x?y*(x®y® = 3)(x%y* - 7)

Find an expression for the perimeter of a
rectangle with area given by x% + 24x — 81

Given

Area of rectangle = x* + 24x — 81

To find

Perimeter of rectangle =?

(x*)(—81) = —81x?

As Area =L X w Add Multiply
And Perimeter = 21l + 2w —3x —3x
Now +27x +27x
x? +24x — 81 24x —81x?
=x%—3x+27x—81
=x(x—3)+27(x—3)
=(x-3)(x+27)

x—3 x+ 27
Now !l = (x + 27)and w = (x — 3)
As
Perimeter = 21 + 2w
Perimeter = 2(x + 27) + 2(x — 3)
Perimeter = 2x + 54+ 2x —6
Perimeter = 4x + 48
2 + 5t — 12¢? (12¢%)(-2) = —24¢?
Solution Add Multiply
2 + 5t — 12t +3t +3t
—12t% + 5t + 2 —8t -8t
—(12t2 =5t —2) -5t —24t2
—(12t>+3t—8t—2)

—[3t(4t + 1) — 2(4t + 1]
—(4t +1)(3t —2)

Q1

Q2

Q3

Exercise# 5.4

(4x* —16x + 7)(4x* —16x + 15) + 16
Solution

(4x% — 16x + 7)(4x? — 16x + 15) + 16
Let 4x? —16x =y

=(y+7)(y+15) + 16

=y2+ 15y + 7y + 105+ 16
=y2+22y+ 121

=y2+ 11y + 11y + 121
=y(y+11)+11(y + 11)

=@ +1D)H +11)

Buty = 4x? — 16x

= (4x% — 16x + 11) (4x% — 16x + 11)
= (4x% — 16x + 11)?

(9x% + 9x — 4)(9x* + 9x — 10) — 72
Solution

(9x% + 9x — 4)(9x? + 9x — 10) — 72
Let9x%2 +9x =y
=(-Hly-10)-72
=y2—10y —4y — 40 — 72

=y? — 14y — 32
=y2+2y—16y —32
=y(y+2)-16(y+2)

=@ +2)(y-16)

Buty = 9x2 + 9x

So

= (9x% + 9x + 2)(9x2 + 9x — 16)

x+2)x+4)(x+6)(x+8)—9
Solution
x+2)x+4)(x+6)(x+8)—9
Rearranging accordingly 4+6=2+8
=(x+2)x+8)x+4)(x+6)—9
=(x?+8x+2x+16)(x* + 6x +4x +24) -9
= (x?+10x + 16)(x? + 10x + 24) — 9
letx?+10x =y

=Wy+16)(y +24)—-9
=y2+24y+ 16y +384—9

=y2+ 40y + 375

=vy2 + 15y + 25y + 375

=y(y +15) + 25(y + 15)
=(y+15)(y + 25)
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Buty = x2 + 10x
So
= (x? +10x + 15)(x% + 10x + 25)

xx+1Dx+2)(x+3)+1
Solution
x(x+Dx+2)(x+3)+1
Rearranging accordingly 0+3=1+2
=x(x+3)x+Dx+2)+1
=(x?2+30)x%?+2x+1x+2)+1
=(x?2+30)x%?+3x+2)+1
Letx? +3x=1y

=My +2)+1
=y2+2y+1

=+ @)%+ 201 ()

=@ +1?

Buty = x% + 3x

So

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

(x+1(x+2)(x +3)(x + 6) — 3x>
Solution
(x + 1D(x +2)(x +3)(x + 6) — 3x?
Rearranging accordingly 1 X 6 = 2 X 3
=(x+1Dx+6)(x+2)(x+3)—3x2
= (x?+6x+1x +6)(x? + 3x + 2x+ 6) — 3x2
= (x®+7x+6)(x? +5x + 6) — 3x?
=(x?+6+7x)(x?+ 6+ 5x) — 3x2
Letx?+6=1y
= (y + 7x)(y + 5x) — 3x?
= y2 + 5xy + 7xy + 35x% — 3x?
= y2 4+ 12xy + 32x2
= y2 + 4xy + 8xy + 32x2
= y(y + 4x) + 8x(y + 4x)
= (y+4x)(y + 8x)
Buty =x2+6
= (x?+ 6 +4x)(x*> + 6 + 8x)

(x(x2 +6+ 4x)> (x(x2 +6+ 8x)>

X X

<x2 6 4x><x2 6 8x>
—xx|—t—t— | [ =+ —+—
x x x)\x x «x

5 6 6
=x <x+—+4)(x+—+8
x x

Q6

Q7

Q9

Q1o

Q11

64x3 — 144x*y + 108xy* — 27y3
Solution

64x3 — 144x%y + 108xy? — 27y3
= (4x)° = 3(4x)*(3y) + 3(4x)(3y)* — 3y)?
As a® —3a?b + 3ab? — b3 = (a — b)3

= (4x — 3y)3

@ 1 2y, 1 42 b
s 1% b+6ab 7
Solution

a1 1 3
— — —a?b+—-ab? — —
g 1% Ptew T

& @ Q00 -0

As a® — 3a?b + 3ab? — b® = (a — b)3

x 3x 3a a
oy 22 22,2
a3 a x a3
Solution

x3 3

3x 3a a
—t+—+—+=
a a X X
3 2

(@) 3@ @R )

As a® + 3a?b + 3ab? + b3 = (a + b)3
x a
=G*3)

27a3 + 189a%b + 441ab? + 343b3
Solution

27a® + 189a*b + 441ab? + 343b3

— (32)? + 3(3a)2(7b) + 3(3a)(7h)? + (7b)?
As a3+ 3a®b + 3ab? + b® = (a + b)3

= (3a + 7b)3

8x3 — 4x + = —
3x

3

1
27x3
Solution

8x3—4x+i—L
3x 27x3

- s (L) a0 (- (2
As a® — 3a?b + 3ab? — b® = (a — b)3

1 3
=(2x - —
(x Bx)

3
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Exercise# 5.5
a® —27
Solution
a3 —27
=(@)?*®-(3)°
Using Formula: a® — b3 = (a — b)(a? + ab + b?)
= (a=3)[(@)? + (@(3) + (3)?]
=(a—-3)(a*+3a+9)

a® + b®
Solution
a® + b°
— (a2)3 + (b2)3
Using Formula: a® + b3 = (a + b)(a? — ab + b?)
= (a® + bH)[(@*)? - (@®)(b?) + (b*)?]
= (a® + b*»)(a* — a?b? + b*)

24x3 +3

Solution

24x3 + 3

=3(8x3+1)

= 3[(2x)* + (1)°]

Using Formula: a® + b3 = (a + b)(a? — ab + b?)
= 3{(2x + D[(2x)* — 2x)(D) + (D]}
=3Q2x+1)(4x%2 +2x + 1)

1-27r3

Solution

1-—27r3

= (1% -(3r)?

Using Formula: a® — b3 = (a — b)(a® + ab + b?)
= (1-3n)[(1)* + (1)Br) + (3r)?]
=1-3r1+3r+9r?

2x3 — 128

Solution

2x3 —128

2(x3 — 64)

2[(x)* - (4)°]

Using Formula: a® — b3 = (a — b)(a? + ab + b?)
2{(x = D[)* + D@D + (D]}

2(x — 4)(x% + 4x + 16)

Q6

Q7

Qs

Q9

Q10

4x5 — 256x>
Solution

4x5 — 256x2

= 4x?(x3 — 64)

= 4x*[(x)® — (4)°]
Using Formula: a® — b3 = (a — b)(a? + ab + b?)
= 4x*{(x = H[()* + ()@ + (D]}

= 4x%(x — 4)(x? + 4x + 16)

18(x — y) — 144(a - b)3

Solution

18(x — y)® — 144(a — b)3

= 18[(x —y)* — 8(a — b)]

= 18[(x —¥)* — (2(a — b))°]

Using Formula: a® — b3 = (a — b)(a? + ab + b?)
=18[(x - y) - 2(a - b)] [(x - »)? + (x =) (2(a— b)) + (2(a - B))’]

=18(x —y—2a+2b)[(x — y)? + 2(x — y)(a— b) + 4(a — b)?]

x° 41

Solution

x+1

=(*)*+@)°

Using Formula: a® + b3 = (a + b)(a? — ab + b?)
= (* + D[(x3)? = (*)(D) + (D]

= (x+ D) = )W) + (D] (x® = x> + 1)
Using Formula: a® + b3 = (a + b)(a? — ab + b?)
=QRx+ D —x+ 1D —x3+1)

a®+ (c+d)3

Solution

a®+ (c+d)3

Using Formula: a® + b3 = (a + b)(a? — ab + b?)
=[a+ (c+ D]l(@)? - (@(c+d) + (c +d)?]
=(a+c+d)[a®—alc+a)+ (c+d)?]

27x3 —y3

Solution

27x3 —y3

= (Bx)* - ()?

Using Formula: a® — b3 = (a — b)(a? + ab + b?)
= GBx = »[B0*+ B0 + 3]

= (3x — y)(9x? + 3xy + y?)
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(i)

Chapter # 5

X’ —x—-6
x3—2x°—-5x+6

x—1

Here Q(x) = (x2 —x—6)and R =0
AsP(x)=(x—-7r)Q(x)+R

Hence
x3—2x2-5x+6=(x—-1)(x>—x—6)
=(x—-1)(x?>+2x—3x—6)
=(x—Dx(x+2)—3(x+2)]
=x-Dx+2)(x—-3)

x3+x*—4x -4

Solution

P(x)=x3+x%2—4x—4

Letx = —1

SoP(-1) = (-1 4+ (—-1)*—-4(-1) -4
=—1+14+4—4

=0

Since P(x) = 0, So x + 1 is a factor of P(x). To
find other, divide P(x) by x + 1

x?—4
x+1 | x34+x?—4x—4
+x3 + x2
—4x —4
F4x ¥+ 4
X

Here Q(x) = (x? —4)andR =0
AsP(x) =(x—1)Q(x)+R

(iv)

Hence
x3+xt—4x—4=(x+1)(x*—4)
= (x + D[(x)?* - (2)%]
=x+1Dx+2)(x—2)

x}—7x+6
Solution
P(x)=x3—7x+6
Letx =1
SoP(1)=(1)3-7(1)+6
=1-7+6
=—6+6
=0
Since P(x) = 0, So x — 1 is a factor of P(x). To
find other, divide P(x) by x — 1
x2+x—6
x3—-7x+6
+x3
x> —=7x+6
+x2 Fx
—6x+ 6
+6x+6
X

x—1

Fx?

Here Q(x) = (x?+x —6)andR =0
AsP(x)=(x—7r)Q(x)+R

Hence
x3-7x+6=(x—-1)x%*+x—-6)
=(x—-1)(x*—-2x+3x—6)
=(x—1Dx(x—2)+3(x—2)]
=(x-1Dx-2)(x+3)

x3 —9x? +23x— 15

Solution

P(x) =x3—9x%+23x— 15

Letx =1

So P(1) = (1)% — 9(1)? + 23(1) — 15
=1-9(1) +23-15

=1-9+8

=-8+8

=0

Since P(x) = 0, So x — 1 is a factor of P(x). To
find other, divide P(x) by x — 1
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(v)

Chapter # 5

x?—8x + 15
x3 —9x2% +23x — 15
+x3 F x?
—8x% + 23x
F8x2 + 8x
15x — 15
+15x ¥ 15
X

Here Q(x) = (x> —8x+15)andR =0
AsP(x)=(x—7r)Q(x)+R

Hence
x3—7x+6=(x—1)(x?—-8x+15)
= (x—1)(x?> —3x —5x + 15)
=(x—1D[x(x—3)—=5kx—3)]
=x—-1x-3)(x—-5)

x3 —4x* —3x+ 18

Solution

P(x) = x3—4x*>—-3x+18

Let x = =2

SoP(=2) = (-2)3—4(-2)?2-3(-2) +18
=-8-4(4)+6+18

—-8—-16+ 24

= =244 24

=0

Since P(x) = 0, So x + 2 is a factor of P(x). To
find other, divide P(x) by x + 2

x> —6x+9
x3 —4x? —3x + 18
+x3 + 2x?

—6x% — 3x
F6x? F 12x

9x + 18

+9x + 18

X

x+2 ‘

(vi)

Here Q(x) = (x? —6x+9)and R = 0
AsP(x)=(x—7r)Q(x)+R

Hence

x3—4x?2 —3x+18=(x+2)(x> —6x +9)

= (x + 2)[(x)* = 2(x)(3) + (3)?]
= (x+2)(x —3)?

x3 +2x% —19x — 20
Solution
P(x) =x3+2x%—19x — 20
Let x = —1
SoP(—1) = (-1)3+2(-1)?2 —19(-1) — 20
=—14+2(1)+19-20
=-1+2-1
=1-1
=0
Since P(x) = 0, So x + 1 is a factor of P(x). To
find other, divide P(x) by x + 1

x?+x—20
X+1 | x3+2x2-19x—20
+x3 + x?
x? — 19x
+x? + «x
—20x — 20
F20x + 20
X

Here Q(x) = (x> +x —20)andR =0
AsP(x)=(x—7r)Q(x)+R

Hence

x3+2x?2 —19x — 20 = (x + 1)(x? + x — 20)
= (x+ 1)(x? — 4x + 5x — 20)

=(x+ Dx(x—4)+5(x—4)]
=(x+1Dx—-—4)(x+5)
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(vii)

Chapter # 5

x3—x% — 14x + 24

Solution

P(x) = x3—x? — 14x + 24

Let x = 2

So P(=2) = (2)3 — (2)2 — 14(2) + 24
=8-4—-28+24

=4—-4

=0

Since P(x) = 0, So x — 2 is a factor of P(x). To
find other, divide P(x) by x — 2

X’ +x—-12
x3 — x%—14x + 24

—12x + 24
+12x + 24

X

Here Q(x) = (x> +x—12)and R =0
AsP(x)=(x—7r)Q(x)+R

Hence

x3—x2—14x+24 = (x — 2)(x* + x = 12)
=(x—2)(x?>+4x —3x —12)
=(x—-2)[x(x+4)—3(x+4)]
=x-2)(x+4)(x—-3)

(viii)

x3 — 6x% + 32
Solution

P(x) = x3—6x%+32
Letx = -2

So P(=2) = (=2)3 — 6(—=2)2 + 32
=—-8—6(4)+32

=—-8-24+32

=-32+4+32

=0

Since P(x) = 0, So x + 2 is a factor of P(x). To
find other, divide P(x) by x + 2

x?—8x+16
| x3—6x2 432
+x3+2x?
—8x2%+ 32
F8x? F16x
16x + 32
+16x + 32
X

x+2

Here Q(x) = (x> —8x + 16)and R = 0
AsP(x) =(x—1r)Q(x)+R

Hence
x3—6x2+32=(x+2)(x*—-8x+16)
= (x + 2)[(x)* = 2(x)(4) + (4)?]

= (x +2)(x — 4)?

Example # 7, 8, 9 Page # 130, 131

Example # 12 Page + 133

Example # 17 Page # 136

Example # 22, 23, 24, 25 Page # 140, 141
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