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-« Factorising Quadratic Trinomials

Factorisation of Algebraic
Expressions

Factorisation of an algebraic expression means finding two or
more expressions which when multiplied give the onginal
expression as the product.

Thus, factorisation is the opposite of finding the
product, as illustrated by the following examples.

et AN
1. Multiplication by a monomial |
3:%y(3x + 2xy + ) 9% + 6237 + 347
= 9% + 62°9% + 3x%° = 35(3x + 2%+ )
2. Multiplication of binomials
(3x + 7) (x + 29) 32 + Txy + 27
=3¢+ Ty +2° =(3x+)) (x + 2)
3. Special products
2x + 3y) 2x— 3y) 457 — 9y*
= 4x* - 9y = (2x + %) 2x— )
4. (5x+y) (5x +)) 254 + 10xy + 5
= 254 + 10xp + 5 = (5x + 9) (5x + »)
5. (x—3y) (x—3) 2 — 61 + 9’
=¥ —6x + 9’ = (x—3) (x— 3y)

In class VII we factorised expressions by taking out
the HCF as the common factor, by the grouping
method and by expressing the product as a difference
of squares, as recapitulated in the following
examples.

Method I: Factorisation by taking out the
common factor

Example I: Factorise 2x*? — 8x%° + 6x°)° — 4x7)*
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Find the HCF of all the terms in the expression

e e X XXX PR Y

2x*y?

Bx‘fyg = 2X2X 2XXXXXX XXX PX PX )

6x°p° = 2XIXXXXXXX PX PX

4x0y°
Thus, HCF of all the terms in the polynomial
| L= 2XxXAXXXPXY= 20
Dividing the polynomial by the HCE, we get

I

EHIRXRERXIR YX ¥

Qx"r.y? . 8.1‘4)’3 s 6.1:‘3_}13 . 4_}:3))2
2x” yﬂ 2%’ yﬁ 2> -yﬁ 2’ y2
= x—4xy+3y—2

Thus, 2x** — 8x*y° + 6x°y° — 4x°)°
= 2% (x—4xy+ 3y —2)

Method II: Factorisation by the grouping
method

Example 2: Factorise 18xy — 9y + 30x— 15

= 3(6xy — 3y + 10x— )
(taking 3 as a common factor)
3%y +10x— 3y—~)
(grouping terms with common factor)
= 3{2% (3t 8)—&(3y+ 3)}
83 + 5) )
[taking (3y + 5) as common factor]

|

Example 3: Factorise 2x° + 9% — 3x° + 3x— 61" - 9

= Oy - 6u' — 3¢ +9x5 + 35— 9
(rearranging terms in decreasing
powers of varable)

@
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9t (x — 3) — 34 (x— 3) + 3(x— 3)
(taking common factors from pairs)
(x— 3) (2x* — 3% + 3)
[taking (x — 3) as common factor]

Example 4: Factorise 2x* + 61 + 3x* + 4a’y + 8x
ol

The terms can be rearranged in decreasing powers
of x in more than one way.

2% + 322 + 4x*y + 8x + 61y + 12
Taking common factors from pairs we get

PQ2x+3)+4x(mp+2) +6(p+2)

But this grouping does not help as the factors left
are different. The terms have to be rearranged in
pairs in such a way that after dividing each pair by
the common factors, the same factor 1s left.

Rearranging as:

2x3+3x2+4x2-y+6w+8x+12
= x(2x + 3) + 20(2x + 3) + 4(2x + 3)
= (2x + 3) (* + 2xp + 4)

Observe that the factorisation of the first pair as x¥2x+3)
gave an indication on how the other terms would be

grouped such that after each group was divided by a
common factor, (2x + 3) would be lcﬁ as the other factor.

Factorising the leference of
Two Squares

2 2
Example 5: Factorise 2;; = 181'; £
8x’p 18y°p 2ﬁ(4x2 Rl
O AT | 4 )
i Bl
(taking 3 ascommon factor)
4 x° 2y 9_y2 s 3__)! ;
A 9g (Sz) MdT'(2)=

2p ( 4x° _9)’2 12 2x+3_y 2x 3y
3 {97 dedoid « 3432 2 )\ Sie S

Example 6: Factorise 81x* — 16

814 — 16 = (92 — 4*

(952 + 4) (9%° — 4)

= (94 + 4) {(3%* - 2°)
(9x* + 4) (3x + 2) (3:-: 2)

Tr'y 'H'us’ L
i} Facfor[se 7xz + Bxy
Z Facforfsa W‘fﬁ-— l Zl

Exercise 17.1

1. Factorise the following:
(i) 242+ 6y
(i) 62%° — 9y«
(i) 24x%y* — 36x%
(iv) 129%% + 15x7y + 6x*
(v) 7.5x%7% — 4.5«
(Vi) 1.2)°¢% - 2.4°x + 3.6y
2%’ y ke 2% y°
3 3

x3+x2y__y2x
- 8

(vi1)

(vi1)

@

45> y2 2% Y
e L 1
g9 4
21x*  6x° 9«
(%) Rikiaad ¥ i

(ix)

) b, )
3 35 3 2
R X ) 3
- — 49342
(x1) 5 4 by
Bt & @Bt 158

(x11) gyﬁz i 6y2z2 h 12)’2
(xii)) 3207 + 4)— 2 + 4)
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(xiv) 5% (&% — 5) — 2%(x* — 5) + 3y (** - 5)
(xv) €y (x—2) +y’x (2 %)
2. Factorise the following:
(i) 6xy— 15x+ 8y — 20
(i) 10xp + 5x— 14y —7
(i) 15x% — 10xp + 12x — 8y
~ (iv) 6p— 3% + 6x— 3%
() 63 d 2y — 18 ¥32x
(vi) 48xyz — 165°%%z + 12027z — 40y°2
(vil) 9y~ 3x'+ 3y — 1
(viti) 10x® + 54 + 2x + 1
(ix) 9% + 18x%% + 214%° + 42x%y

(x) 50p°x + 30y° — 40y°x — 24y
(xi) 98x’y + 34327 — 14x** — 49y°x
(xii) 3x%% — 9%’y + 3x%” — 9x%y
(xiii) x> + xp + 2x— 5% — 59— 10
(xiv) 2% + 4% + 3y%x — 4y° + 6x — 8
3. Factorise the following:

@) ¥—16 (i) 9 — 4y

(i) 25x% — 36)° (iv) 49x* — 12157

) 12x2_y 300 (vi) 245x° — 80y*x
(vii) 288x%° — 18xy  (vii)) 12x%* — 75}

(ix) 16x* =1 (x) 256x* —

(xi) 81x* — 811x4 (xii) 256° — 1

Factorising Quadratic

“ \ Trinomials

Case I: Factorising quadratic trinomuals that are perfect squares
l. (a+ b2 = a+ 2ab+ ¥

(term 1)+ (2 X term 1 X term 2) +

(term 2)?

(term 1 + term 2) (term 1 + term 2)

a— 2ab+ b’

(term 1)?— (2 X term 1 X term 2)

(term 2)?

= (term 1 — term 2) (term 1 — term 2)

Example 7: Factorise 18x° + 48x% + 32)°x
= 2% (94 + 24xy + 165°)
(taking 2x as common factor)
= 2x (3x + 4)(3x + 4y)
[as @ + 2ab + b = (a + b) (a + b)]

Example 8: Factorise 4x* — 28:9; + 49— 1622
= (422 — 28xy + 49)%) — 1627
(separating perfect square trinomial)
= (2x— )~ (42)°
[as a® — 2ab + b = (a— b)°]
=Q2x—Ty+4z)(2x- 7_y 4z7)
[as a*> — b* = (a + b)(a — b)]

Case II: Factorising quadratic trinomials that are not perfect
squares |

Il

2. (a— b

i

Consider the following expansion:
@+ %) (x + ) = 2% + 4y + 3y + 6)”
= 92 + T + 6°

The middle term of the quadratic trinomial 7xp 1s
the sum of 4xy and 3xy. Factorising being the reverse
of multiplication, 2x*> + 7xy + 6y would involve
splitting up 7xy into 4xy and 3xy such that the terms
could be grouped and common factors obtained.
But how do we know that 7xp should be split as 4xy
and 3xy but not as 5xy and 2xy?

The pattern that indicates how products are formed
will help in splitting the middle term.
1. Multiply the numerical coefficients of the first
and the last terms.
2%X6=12
2. By trial and error, think of two factors of the
product 12 that add up to the sum 7.
3x4=12and3+4=7
THns, 2% + 73 + 6y°
= Ja 4wy + 3xp + 6)°
(here 3xy has been grouped with 6)” so
as to get a numerical factor in common)
= 2x(x+ 2) + 3 (x + V)

= (2x + 3) (x + 2)
Example 9: Factorise 10x* — 21y + 9

Here the product of the first and last numerical
coefficients is 9 X 10 = 90, a positive integer.

The numerical coefficient of the middle term 1s a

@

negative integer, —21.
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The product indicates that factors must be either
both positive or both negative. The sum suggests
that the factors will be both negative.
+90 = —15x—6 and -15 + (-6) =-21

Thus, 105* - 213y + 9

= 1022 - 155 - 69 + 9

= 5x(2x—-3y) - 3y (2x - 3y)

= (0x-3) 2x-I)

Example 10: Factorise 2x* + 15xy — 8

Product = -8 X 2 = —16, a negative integer
= opposite signs of factors
Sum = +15, a positive integer
= absolute value of +ve factor > absolute
value of —ve factor
-16 = +16x-1 and +16 + (1) =+15
Thus, 2+ + 15x — 8y
=22 — » + 163 — 8
= x (2x—) + 8y (2x—))
=(x+8) (2x—))

Try this!
Factorise 18x" + 5xy — Zry’ |

Example 11: Factorise 12x* — 7xy — 10y*

Product = 12 X —10 = —120, a negative integer
= opposite signs of factors
Sum = -7, a negative integer
= absolute value of —ve factor > absolute
value of +ve factor

Exercise 17.2

~120=-15x +8 and -15 + (+8) =7
Thus, 12# - 7xp - 10y°
= 124 + 8y — 159~ 10)°
= 4x(3x+ 2)) -5y (3x + 2))
(4x - 59) (3x + 2))

Example 12: Factorise 2x’y F 12x% — 54xy

2x°y + 12x% — 54xy
= 2xy (® + 6x—27)
= 2xy (¥ — 3x + 9x— 27)
(as -3 X 9 = —27 and -3 + 9 = +6)
=2 {x (x— 3) + 9(x - 3)}
=2g(x+9) (x—3)

Example 13: Factorise (x + ) — 7(x + ) + 12

Let x + y be represented by a, then the expression
becomes:

@ —Ta+ 12
= a#—4a-3a+ 12
(as 4 X-3=+12and 4 + (-3) = -7)
= ala-4)-3a-4)=(@—3)(a—4)
Now substituting a = x +

(x+)" = 7(x +)*)+12 (x

ty-3)x+y-9)

Tr'y ﬂ_" gf T
Facfarisa GTx -i- y)t-l- 13 (x + y) + 6

A L_.._J_r..._ L_= ;._

1. Factorise the following:
(i) 9% + 24x + 16
(ii) 4x*—20x+ 25
(i) ¥ + 8xy + 16)°
(iv) 442 — 24xp + 36
(v) 9 — 42% + 49
wvi) «* + 457 + 4
(vii) 925 — 12:%° + 4°

@
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(viii) 64x*y* + 144x%y + 81
(ix) 121 — 66p% + s
(x) 144522 - 48y°4z + 4°
(xi) 24x° + 120xy + 150)°
(xii) 108x* — 1444° + 48
(xiii) 124° + 364% + 27y°x

(xv) 62y + 2447 + 24y°x
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(xvi) 45x%y — 120x°* + 80p°%*
(xvii) -2+ -2
(xviil) 522 + 5% — 52° + 10xp
(xix) 3647 + 24xy + 4)° — 2577
(xx) 49x* + 9y — 4927 — 42x%
2. Factorise the following:
@) 2 +6x+5
(i) x*—5x+6
(iif) &% + 10x + 21
(iv) x> —8x + 15
(v) 1+ 5x+ 6x°
(vi) 9 — 18x + 8x°
(vii) ¥ -3x—4
(viii) % —2x— 15
(ix) x* + 6x— 16
(x) &° + 2x— 35
(xi) 9+ 3x— 124
(xii) 25— 20x — 124
(xiii) 6x% + 16xy + 8y”

(xiv) 10x% — 26xp + 12°

(xv) 164° —22%p — 3°

(xvi) 422 — 22x9 — 12
(xvii) 1442 — 33xy — 5°
(xviil) 5x% — 23xy — 42)°
(xix) 2447 + 34z — 10y°
(xx) 5x* + 35x + 60

(xxi) 6x° —66x + 180
(xxii) 4 —8x— 60x
(xxiii) 32 + 8x— 60"
(xxiv) 64° + 26x% + 28y°x

(xxv) 60x%y — sﬁy?x + 18)°
(xxvi) 60x** + 68_)) x— 16y*
(xxvii) 45x%y + 6x°y% — 729°%

-Chaflenge

1.30 - 17 (x —y) 21(x —y)?
2. 5(x —y)?—38(x—y) + 21
3. 4-7(x—y)—15(x —y)?

Simplification by Factorisation

36x° y + 54x° y — 90xy

Example 14: Simplify —yo 27 60, 1 75

6xp(6x” + 9x — 15)
3 y(4x” +20x + 25)

6xy(6x” + 15x — 6x —15)
3 9(2x +5)

6xp{3x (2x +5) = 3(2x + 35)}
3 y(2x + 5)(2x + 5)

6x(3x — 3) (26+75)
3y(2x +5) M

2x(3x - 3)
2x + 5

15(x — 3)2 + 5(x — 3) — 20

Example 15: Slmphfy & o

Let x — 3 be represented by , then the expression
becomes
155* + 5 —20
Sx — 20
159" +20y-15y-20
5x =20
593y +4)-53y+4)
5x =20
By +4)0Or-9)
5x =20
Now substituting y = x — 3
(3(x=3) +4} {5 - 3)- 5}
5x —20

Bx -9 +4)(5bx=15-))
5x =20

(3x - 5) (55—~20)
5520

3x—d
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Exercise 17.3

1. Simplify the following expressions.

; 4x* +16x +16

() 45 <16

¢ Ox* —24x+16
W) "o 16
S By — 64x° y
() 78" + 48x + 3241

OBR Y~ 9}2 * 10x%2 + 6 vz

(v) 75x%2% — 457° y | 91

x> +2x —-35
V)5 e

156 - =2y
V) 25x° — 4 y°

(9x” + 24x +16)(9x” — 24x + 16)
9x* - 16

(viy)

(62" +13x — 28)(6x” + 13x - 28)
VL) (4? + 28x + 49)(9” — 24x + 16)

5k =2 +23(x-2)-10
() 56 =12

6(x +3)* +4(x +3)-16
(X) 3% + 5

1. Factorise the following :

() 16— 24xy (i) —5 — 10x +20)?

(iii) 2*— 62+ x—6
(iv) 8)° 2 + 16x°5% + 2822

2. Factorise the following :

(i) 42— 9y (ii) 64x*— 8152

8x3

(iii) 216x°— 1252 (TN e

64
3. Factorise the following :
1) 322+ 17xp — 65
(i) 5x°y— 19x% — 30xy

(i) 7x%y + 28x%* + 28y°x Ca y3 o g y
(IV) 153‘.’?}) - 65.1’3}2 o 50_}73.1’2 (I'V) T-S- 4, %‘ (V) 39 o 18
i) 0.18x* — 0.08y" (vii) 0.12% — 32

Revision Exercise

4. Simplify the following expressions : 3
4y -9 o 182y =24 9z

) xS (1) dx—4z
W e -
(1) VoG
~184°y® —274%*y’ 4+ 3647 7
() 18x* y*

5. Factorise the following :

Bt 4x°
() —(2x—3) - — (37— 29
y kY

(i) .52 + Saty.+ 15x° + 20k+ JBi -G
(i) 3p*% +-32%y ¥ 152 6y L6x° — 30x
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