Factorization - 1

Exercise

Solution 1:

1. 15x3v=3x£xixxxv
= S L O

3. -5& +10a=-5a(a-2)

4 ab+a-2bh-2=(a-2Yb+1)
ab+ra-b-2=ab+11-2Ab+1)=(a-2)b+ 1)

5 16a°+Sa+1l=(da + 1F
Middle term = +2x yFirst term x JLast term
+ 2y 1662 « 1
tZ2xdaxl
=+8qa

6. x° +10x+25=(x+5F

(Middle term¥ _ 10xx 10x _ o
dx(Last term) 4x 25

Frst term =

7. oAy - 12y +9=(2y-3F
Middle term = +2x .,.ﬂ:irst term x .,J'Last term
=+ 2x 4y <O
=+ 2k 2y x3
=x12y

8. 16x2 - 72x + 81 is perfect square of 4x -9

16%% = 72% + 81 = (4xF - b))+ (9F = (dx - 9F
9, &-0.4a+0.04=(a - 0.2F

Middle term = £2x \fFirst termx JfLast term

_+ 2y J x 004
=+Zxax02
_+0.4a

10, Adding +6x to 9x° + 1 it will become perfect square trinomial,
First term = 9><2J Last term =1
Middle term = £2x JfFirst term x jLast term
=+ 2x \l'9><2 X JI
=+t2x3xx1
= 6%




Solution 2(1):
4ab+8a-b-2
=4a(b+2)-1(b+2)
=@4a-1)(b+2)

Solution 2(2):

X2y —3x2+y -3
=x(y—-3)+1(y-23)
=(x*+1)(y-3)

Solution 2(3):

2x? — 5a — 5x + 2ax
= 2x2Z+ 2ax — 5x — 5a
=2x(x+a)—5(x +a)
=(2x-5)(x +a)

Solution 2(4):
3ab+12—-4a-9b
=3ab-4a-9b +12
=a(Bb—-4)-33Bb-4)
=(@-3)(3b-14)

Solution 2(5):

X2 + 49 + 14x

=x2 + 14x + 49

= ()% + 2(x)(7) + (7)?
=(x+ 7Y

Solution 2(6):

16a2 + 40ab + 2512
= (4a)? + 2(4a)(5b) + (5bY
= (4a + 5by



Solution 2(7):

m* — 16m? + 64

= (m?)? — 2(m*)(8) + (8)°
= (m? - 8)?

Solution 2(8):

4y® — 28y° + 49y = y(4y? — 28y + 49)
=y[(2y)? - 22y)(7) + (77]

=y(2y - 7)?

Solution 2(9):

25x2 + 4y? + 972 + 20xy + 12yz + 30zx

= (5%)7 + (2y)* + (32)* + 2(5%)(2y) + 2(2y)(32) + 2(32)(5%)
= (5x + 2y + 32)?

Solution 2(10):

4m?2 + 9n? + p2— 12mn + 6np — 4pm

= (2m)2 + (-3n)? + (-p)* + 2(2m)(-3n) + 2(-3n)(-p) + 2(-p)(2m)
=(2m — 3n — p)?

Practice 1:
Solution 1:

1. 2x%y% = 2 X XXXXyXy

2. 10a’b=2x 5_xax a_xb

3. BXxy=_2 X3 XXXy

4. 15mn2=3x 5_xmx _n_xn
Solution 2:

1. 25=5x5

2. BXY =2x3XXXXXY

3. 20Xy =2 X 2X5EXXXXXYXYXYyXYy
4. 24532 =2 X 2X2X 3 XXX XXX XY XY
5. 26xy =2 x 13 xXxX Xy

6. 18a%h=2x3x3xaxaxaxh
Practice 2:
Solution 1:

1. x2=x=x(x—1)_

X2

—X= _XXX_-X=X(x—-1)
2. 8x3 + 4x% = 4x?(2x + 1)

X3 +AXZ =4 X 2 X X X X X X X 4 X X X X = 4x2(2x + 1)
3. 382 -6=3(a-2)

3a2-6=3xaxa—-3x2=3(&-2)



4. xy —xz =x(y — 2)
XYy —yZ=XXy—-XXZ=X(Yy-2)

Solution 2:

1. 10x+5=2%x5%xx+5
=5(2x +1) ....(Taking ‘5’ common)

2. 5x2+15
=5xx x X +3x5=5(x%+3) ....(Taking ‘5’ common)
3. 7a-7b
=7xa-7xb=7(@-b)....(Taking ‘7’ common)
4. -3x+6
=-3xx+2x%x3=-3(x—2) ....(Taking -3’ common)
5. 6x3y? — 3x
Z2x3xXXXXXXyXy—3xx=3x(2x%?—1) ....(Taking ‘3x’ common)
6. 9xy? — 18x2
Z9xxxyxy—2x9xXxxx=9xE- 2x) ....(Taking ‘9’ common)
7. 8 —4xy
=2x4—-4xxxy=4(2-xy) ....(Taking ‘4’ common)
8. 9x —27xyz

ZOXxx—3x9xxxyxz=9x(1l-3yz) ....(Taking ‘9x’ common)
9. 12a%b — 18ab?
=2x6xaxaxb-3x6xaxbxb=6ab(2a—-3b) ....(Taking ‘6ab’ common)

Practice 3:

Solution 1:

Xy +2x+4y +8
=x(y +2) +4(y +2)
=(x+4)(y+2)

Solution 2:

Xy —4x+3y—12
=X(y-4)+3(y-4)
=(x+3)y-4)

Solution 3:

=x2y + 5% +y +5
=x2(y +5) + 1(y + 5)
= (X2 +1)(y +5)

Solution 4:

6x2 + 4xy — 3x — 2y

= 2X(3x + 2y) — 1(3x + 2y)
= (2x = 1)(3x + 2y)

Solution 5:

15x — 4a + 6 — 10ax
=15x + 6—10ax—4a
=3(5x + 2) — 2a(5x + 2)
=(bx +2)(3-2a)




Solution 6:

10m?n + 9 + 6m + 15mn
=10m2n + 15mn +6m + 9
=5mn(2m + 3) + 3(2m + 3)
= (5mn + 3)(2m + 3)

Practice 4:

Solution 1(1):
First term = x° = (%)
Last terrm = 4= (2F
Here, the first and the last terms are perfect positive squares
and have a positive sign.
Middle term = £2x JFrst term x JLast term

=+ 2x «.!)(_2 ® v’zl
T 2xHx2
=+ dx
But the middle term of the given polynomial is + 2x
S0, the given polynomial is not a perfect square.

Solution 1(2):
First term = x° = (x)°

Last term = 49 = (72
Here, the first and the last terms are perfect positive squares
and have a positive sign,

Middle term = £2 x JFirst term x yLast term

W
=+2xxx?
=+ 1

The middle term of the given polynomial is - 14x,
So, the given polynomial is a perfect square,

Solution 1(3):

First term = & = (a)°

Last term = 25 = (5F

Here, the first and the last terms are perfect positive squares
and have a positive sign.

Middle term = £2 x JFirst term x yLast term

=12x$;kxﬁg

=t+2xax5

=z10a
The middle term of the given polynomial is + 10a
So, the given polynomial is a perfect square.,

Solution 1(4):

First term = 9x%y? = (3xy)?

Thus, the first term is a perfect positive perfect square.
Last term = 8, which is not a perfect square.

. The given polynomial is not a perfect square.

Solution 1(5):



First term = 25x° = (5x)°

Last terrm = 49 = (7

Here, the first and the last terms are perfect positive squares
and have a positive sign.

Middle term = £2 x JFirst term x Last term

=+ 2x 4252 x 4D

=+2xSxx7

=+70x
But, the middle term of the given polynomial is - 35x
So, the given polynomial is not a perfect square.

Solution 1(6):

First term = 4x® = (2><)2

Last term = 1= (17

Here, the first and the last terms are perfect positive squares
and have a positive sign.

Middle term = +2 x JFirst term = JLast term

=+2x wf4><—2 ® ﬁ
*2xZuxl
=+ 4
The middle term of the given polynomial is + 4x
Sg, the given polyvnomial is a perfect square.

Solution 1(7):

First term = %° = (x)2

=
Last term = i = [EJ
X% X
Here, the first and the last terms are perfect positive squares

and have a positive sign.

Middle term = +2% |rst term x .ﬂ_ast term

-s 2P [T

=+2><><><—
®

=+
The middle term of the given polynomial is + 2.
So, the given polynomial is a perfect square,

Solution 1(8):
First term = x° = (x)2
Last term = 16 = (4F

Here, the first and the last terms are perfect positive squares
and have a positive sign,

Middle term = +2 x \First term x Last term

=i2xxf><_2xm
=t+t2xxxd
= 8x

The middle term of the given polynomial is - 8x
So, the given polynomial is a perfect square

Solution 2(1):



95+ 24a +16
Middle term = £ 2x JFirst term x JLast term

=+ 2x+f92° x .fl6
=+2x3Zax4d
- +24a

Solution 2(2):
4x® - 1% + 9

{Middle term}2
dxLast term
(-12x)?
4x9

12% x 12x%
4x9

= 4x°

First term =

Solution 2(3):
92 4 30xy + 25y°

(Middle term)®
4 x First term
~ (30)0/)2

C Axox?

_ 30y x 30xy

T 4xox®

= 252

Last term =

Solution 2(4):
xzvz + ey + 4

(Middle term)?
4xLast term
{4><v]2

T x4

iy x ooy

 4x4

N

First term =

Solution 2(5):
81x° + 36x + 4

Middle term = +2x {First term x JLastterm

+2 %481x% x4
=+ 2x9xx
= +36x

Solution 2(6):



1
T e )
T e

Middle term = £2x First term x \ﬂ_ast term

-+ 2 xfae? x F

=+ 2w 2 —
.y Xza

I+

2

Solution 3:

1. x> +12x + 36
= (X)? + 2(x)(6) + (6)?
= (x + 6Y
2. 4x2 + 12xy + 9y?
= (2x)? + 2(2x)(3y) + 3y)?
= (2x + 3yY
3. 9x? + 48x + 64
= (3%)% + 2(3%)(8) + (8)°
=(3x + 8y
4. x> -8x +16
= (X)2 = 2()(4) + (4
= (x -4y
5. 25x2y2 — 20xy + 4
= (5xy)? — 2(5xy)(2) + (2)?
= (5xy — 27
6. 16x2 + 40x + 25
= (4%)? + 2(4x)(5) + (5
= (4x + 5%
7. 81— 90xy + 25x%y?
= (9)% - 2(9)(5xy) + (5xyy*
= (9 — 5xyy
8. 3x3 - 30x2 + 75x
= 3x(x? — 10x + 25)
= 3x[()% - 2(X)(5) *+ (5)7]
= 3x(x — 5)?

Practice 5:

Solution 1:

Ox? + 4y? + 1 + 12xy + 4y + 6x

= (307 + (2y)* + (17 + 2(3x)(2y) + 2(2y)(1) + 2(1)(3X)
= (3x + 2y + 1)°

Solution 2:

16a2 + 9b? + ¢ — 24ab + 6bc — 8ca

= (4a)? + (-3b)? + (-c)? + 2(4a)(-3b) + 2(-3b)(-c) + 2(-c)(4a)
= (4a—3b —c)?

Solution 3:
a*+4b%+ 9 + 4ah — 12b — 622

= (a%)? + (2b)* + (-3)* + 2(a%)(2b) + 2(2b)(-3) + 2(-3)(&)
=(a%2+2b -3y



Solution 4:

9x2 + 16y2 + 25 + 24xy — 40y — 30x

= (3x)? + (4y)? + (-5)? + 2(3x)(4y) + 2(4y)(-5) + 2(-5)(3x)
= (3x + 4y — 5)?

Solution 5:

a’+ 4b? + ¢? — 4ab — 4bc + 2ca

= (@)% + (-2b)? + (c)* + 2(a)(-2b) + 2(-2b)(c) + 2(c)(a)
=(a—2b+c)?



