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O 6 Factorisation of Algebraic expressions

Let’s recall.

In the previous standard we have learnt to factorise the expressions of the form
ax +ayanda’- b’
For example, (1) 4Xy + 8Xy* = 4Xy(1 + 2Y)

(2) P*-90° = (P)* - (30)*= (P + 30)(P - 3Q)

Let’s learn.

@ DR 7|
\[Factors of a quadratic trinomial )

An expression of the form ax® + bx + c is called a quadratic trinomial.

We know that (x + a)(x + b) = x>+ (a + b)x + ab

.". the factors of X2 + (a + b)x + ab are (x + a) and (x + b).

To find the factors of X* + 5X + 6, by comparing it with x2 + (a + b)x + ab
we get, a + b = 5and ab = 6. So, let us find the factors of 6 whose sum is 5.
Then writing the trinomial in the form x* + (a + b)x + ab, find its factors.

XP+5X+6=xX2+B+2)x+3x2 ..... x>+ (a+b)x+ab

=X2+3X+2X+2X3 ... multiply (3 + 2) by x, make two
groups of the four terms obtained.

=X(X+3)+2x+3) =x+3)(x+2)
Study the following examples to know how a given trinomial is factorised.

Ex. (1) Factorise: 2X* - 9X + 9.

Solution:First we find the product of the coefficient of the square term and the
constant term. Here the product is 2 x 9 = 18.
Now, find factors of 18 whose sum is -9, that is equal to the coefficient of
the middle term. .
LO2XP-9X+ 9
18=(=6)% (=3); (-6)+ (-3)==9 | 0o o avo
Write the term -9x as -6x - 3X . = 2X (X - 3) - 3(X - 3)
L= (X=3)(2x - 3)
52 = 9X + 9= (X - 3)(2% - 3)




Ex. (2) Factorise : 2X* + 5X -18.

Solution: 2X>+ 5X - 18

= X2 4+ 9X —4x- 18 7’

(2X+9)(X-2)

Ex. (4)
Solution:  2y* - 4y - 30

= 2(y> - 2y - 15)

=2(y* - 5y + 3y - 15)

X(2X +9) -2(2X + 9)

Ex. (3) Factorise : X* - 10X + 21.
76\ solution:  X* - 10X + 21 +21
4 =X2-7X-3X+21 -7 -3
=X(X-7)-3(X-17)
= (X-T7)(X-3)

Find the factors of 2y* - 4y - 30.

........ taking out the common factor 2

-13

oooooooo

= 2[y(y - 5) + 3(y - 5)] IR

=2y -5)(y+3)

1. Factorise.

(1) X*+ 9X + 18
(4) 5Y* + 5y - 10

(7) M*-23m + 120
(10) 2X* + X - 45
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(2) X* - 10X+ 9
(5)p* - 2p - 35
(8) M?* - 25m + 100
(11) 20X* - 26X + 8

(3) y* + 24y + 144
(6) p2 -7p - 44
(9) 3X* + 14X + 15
(12) 44X* - X -3

Let’s learn.

@:actors of a3+ b@

We know that, (a + b)* = &’ + 3a’b + 3ab? + b’, which we can write as
(a+b)y’=a’+b’+3ab@+h)

Now, a* + b* + 3ab(a+b)=(a+b)*......... interchanging the sides.
cai+bi=(a+b)y-3aba+b)=[(a+b)a+hb)?]-3aba+b)
=(a+b)[(a+b)*-3ab]=(a+Db)(a+2ab +b*- 3ab)

=(a+b)(@-ab+b?

lad+bi=(a+Db)@-ab+b?)




Lets us solve some examples using the above formula for factorising
the addition of two cubes.

Ex. (1) X*+27y* =X + (3y)°
= (X + 3Y) [X* - X(3Y) + (3Y)*]
= (X + 3Y) [X* - 3Xy +9Yy*]
Ex. (2) 8p°+ 125Q° = (2p)° + (50)° = (2p + 5q) [(2P)* - 2P x 59 + (5Q)*]
= (2p + 50) (4p* - 10pq + 250°%)

1 3 1 2
Ex. (3 m’ + =m LJ = Em+—] 2 1 1
( ) 64m’ m +(4m 4m m —mxm+ m

(v (58]
= m*m 4 16m?

Ex. (4) 250p° + 4329° = 2(125p® + 21607°)
= 2[(5p)® + (60)°] = 2(5p + 6q) (25p? - 30pq + 360?)
< Practice Set62 >

<
1. Factorise. (1) X* + 64y° (2) 125p° + ¢ (3) 125K + 27m* (4) 21° + 432m°
; 3 s, b .8 9
(5)24a° + 81b°* (6) y +8y3 (7) a +a3 (8) 1+125
Let’s learn.

7 S
\QFactors of a3 - b‘j‘

(a-b)y’=a’-3a’+3ab*-b’ =a’-b’-3ab(a-h)
Now, & - b*-3ab (a-b)=(a-b)’
a-b*=(a-b)y+3ab(a-b)
=[(a-b)(@a-b)*+3ab(a-Dhb)]
= (a-Db)[(a-Db)*+ 3ab]
=(a-Db)(a?-2ab + b*+ 3ab)
=(a-b)(a*+ab +b?
a-b*=(a-b)(a?+ab + b?




Lets us solve some examples using the above formula for factorising
the difference of two cubes.

Ex. (1) X*-8y’=x’-(2y)
X =8y =X - (2y)’
= (X = 2Y) (X* + 2Xy + 4y?)
Ex. (2) 27p°-125Q° = (3p)’ - (5Q)° = (3p - 5Q) (9p* + 15pQ +250°)
Ex. (3) 54p’-2500°=2[27p° - 1250’1 = 2[(3p)’ - (50)°]
=2(3p - 50)(9p* + 15pq +250?)

e v =[a ) feered]

a a
Ex. (5) Simplify : (a-b)’ - (a’-Db’)
Solution: (a-h)*-(a’-Db*) =a’-3a’h + 3ab*>-b’-a’+ b®=-3a’h + 3ab?
Ex. (6) Simplify : (2x + 3y)’ - (2x - 3y)’
Solution :Using the formula @®* - b* = (a - b) (a> + ab + b?)

So(2x+ 3y)° - (2x - 3y)?

=[(2x+3y) - (2x=3y) ] [(2x+3y)*+ (2x + 3y) (2x - 3y) + (2x - 3y) *]
= [2X + 3y - 2X + 3y] [4X*+12Xy+ 9y* + 4X*-9y*+ 4X*-12Xy+ 9y’]

=6y (12x* + 9y?) = 72X’y + 54y°

{ Now I know. |

Ma+b’=(a+b)@-ab+b*» @G)la’-b*=(a-b)@ +ab+Db?)

< Practice Set 6.3 >

1. Factorise : (1)y*-27  (2) %X’ - 64y’ (3) 27m° - 216N°  (4) 125y° - 1
(5) 8p3—% (6) 343@° - 5120°  (7) 64x* - 729y°  (8) 16a3—1§—38

2. Simplify : (1) (x +y)* - (x-y)° (2) (3a + 5b)* - (3a - 5b)°
(3)(@a+b)y-a-b 4p-(p+1)

(5) (3xy - 2ab)’ - (3xy + 2ab)?



Let’s learn.

e : —
(Ratlonal algebraic expressmns)

If Aand B are two algebraic expressions then % is called a rational algebraic
expression. While simplifying a rational algebraic expression , we have to
perform operations of addition, subtraction, multiplication and division. They
are similar to those performed on rational numbers .

Note that, the denomintors or the divisors of algebraic expressions are non-zero.

2
Ex. (1) Simplify: 3 +5a+6 a-4 7X> +18X+8 14x—8
aia-12 aoa | EX@) oo
. a’+5a+6 a-4 ) 7x* +18x+8 14x-8
Solution: - Xt
a2 a4 Solution : 19 16 %13
_ (a+3)(a+2)>< (a-4) (7x+4)(x+2) 2(7x-4)
- _ "
(a-4)(a+3) (a+2)(a-2) (Tx+4)(7x=4)" (x+2)
1 =2
~a-2
. . x> —=9y?
Ex. (3) Simplify: 27y
Solution: 2 (x+3y)(x-3y) _ x+3y
{ Practice Set 6.4 }
1. Simplify :
22 2 2 ) ) 3 3
(1) ™ nzxm +3mn-|3—n (2) & +1()a+2lxa -1 (3) 8x2 27y2
(m+n) m —n a’+6a—-7 a+3 4x* -9y
x*—5x—24 x’-64 3x?—x—2 | 3x*-7x-6 4> —11x+6
4 5) = L 2 TATD (g) 2X 2 XAO
(4) (x+3)(x+8)x(x_g)2 (5) x> —=7x+12 X2 —4 (6) 16x2 -9
a’-27 a’+3a+9 1-2x+Xx* 1+x+x>
(7) 5a’-16a+3 = 25a>-1 (8) 1-x° 8 1+ X
kR



ANswers
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(1) (X+6) (X +3) (2) (X-9) (X-1) (3) (y +12) (y + 12)
(4)5(y+2)(y-1) (5)(P-7)(p+5) (6) (p+4)(p-11)
(7) (M -15) (M - 8) (8) (M -20) (M -5) (9) (X+3) (3X + 5)
(10) (X +5) (2X - 9) (11) 2(5X - 4) (2x - 1) (12) (11X = 3) (4X + 1)

Practice Set 6.2
(1) (X + 4y) (X* - 4Xy + 16Y?) (2) (5p + Q) (25p* - 5pq + 9°)

(3) (5k +3m) (25k?> - 15km + 9m?)  (4) 2] + 6m) (I* - 6Im + 36m2)

) (
(5) 3(2a + 3b) (4> - 6ab + 9b?) (6) ( j( j
2y 2 4y?

22 0. 4 a)y_9.9
(7)(a+aj(a 2+a2j (8)(1+5j(1 5+25]

Practice Set 6.3

(1 (y=-3)(y*+3y+9) (2) (X = 4Y) (X> + 4XY + 16Y?)
(3) 27(M - 2n) (M* + 2MN + 4n%)  (4) (5y - 1) (25y* + 5y + 1)
(5) (2p—%j[4 p’ +6+%) (6) (7a - 8b) (49a> + s6ab + 64b?)
(7) (4X = 9y) (16X* + 36Xy + 81y>)  (8) 16(a—gj(a2 +2—a+i2j
b b b
(1) 6X2y + 2y° (2) 270ah + 250b° (3) 3a%b + 3ab?

(4) -3p*-3p-1 (5) -108x%y’ab -16a’b?

Practice Set 6.4

2 2
(1) 1 (2)a+ 1 (3) 4x°+6xy+9y
m+n 2x+3y
(4) 1 (s) (X=DI)(X=2)(x+2)
(x=3)*(x-4)
X—2 1-X
(6) a3 (7) 5a+1 (8) Ty



