CHAPTER

Factorisation

DB i

14.1 Introduction

14.1.1 Factors of natural numbers

You will remember what you learnt about factors in Class V1. Let us take a natural number,
say 30, and write it as a product of other namral numbers, say

30=2x15 We know that 30 can also be written as
=3x10=5%6 30=1x30
Thus, 1,2, 3,5, 6, 10, 15 and 30 are the factors of 30, | Thus. | and 30 are also factors of 30.

. . ’ You will notice that | is a factor of any
se, 2, 3 5 sof 3 ’ i
Of these, 2, 3 and 5 are the prime factors of 30 (Why?) oot Foir example, 100 = 1.% 160

A number written as a pmdui:‘_mfprimc factors is said to However, when we write a number as a
be in the prime factor form: for example, 30 written as | product of factors. we shall not write | as
2% 3 % 5is in the prime factor form. a factor, unless it is specially required.

The prime factor form of 7T0is 2 x 5x 7.

The prime factor formof 90182 % 3 % 3 % 5. and 50 on.

Similarly, we can express algebraic expressions as products of their factors. Thisis
what we shall learn to do in this chapter.
14.1.2 Factors of algebraic expressions

We have seen in Class VI that in algebraic expressions, terms are formed as products of
factors. For example, in the algebraic expression Sxy + 3x the term 5xy has been formed
by the factors 5, xand v, i.e.;

Sxy = Sxaxxy Note 1 is a factor of Sxy, since
Observe that the factors 5, x and y of Sxy cannot further Siy = IX5XxXy

be expressed as a product of factors. We may say that 5, | 1 face, 1 s a factor of every term. As
xand y are "prime’ factors of Say. In algebraic expressions, | in the case of natural numbers, unless
we use the word “imeducible” in place of “prime’, Wesaythat | it is specially required, we do not show
5 % x % y1is the irreducible form of Sxy. Note 3 x (xy)isnot | | a8 a separate factor of any term.
an irreducible form of Say, since the Tactor xy can be further
expressed as aproduct of xand y, Le. xv=x x y.
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Next consider the expression 3x (x + 2). It can be written as a product of factors.
3, xand (x + 2)
3x(x 4+ 2) =3xxx(x+2)
The factors 3, x and (x +2) are irreducible factors of 3x (x + 2).
Similarly, the expression 10« (x+ 2) (v + 3) is expressed in its irreducible factor form

as 10x (v +2) (y+3)= 2xSxax(x+2)x(y+3).

14.2 What is Factorisation?
When we factorise an algebraic expression, we write it as a product of factors. These
factors may be numbers, algebraic variables or algebraic expressions.

Expressions like 3xy, Sx*y, 2x (v +2). 5 (v+ 1) (x + 2) are already in factor form.
Their factors can be just read off from them, as we already know.

On the other hand consider expressions like 2x +4, 3x + 3y, 2° + 5x, %+ 5x+ 6,
Tt is not obvious what their factors are. We need to develop systematic methods to factorise
these expressions, i.e., to find their factors. This is what we shall do now.

14.2.1 Method of commumon factors

® We begin with a simple example: Factorise 2x + 4.
We shall write each term as a product of irreducible factors;

x=2%x
4=2x%x2
Hence x+4=2xx)+(2x2)

Notice that factor 2 is common to both the terms.
Obhszerve, by distributive law
2x(x+2)=2xx)+(2%2)
Therelore, we can wrile
2x+4=2x(x+2)=2(x+2)
Thus, the expression 2x+ 4 is the same as 2 (x+ 2), Now we can read otf its factors:
they are 2 and (x + 2). These factors are irreducible.

Next, factorise 5ay + 10x.

The irreducible factor forms of Sxy and 10x are respectively,
Say=5%xxxy
10x=2%5%xx

Observe that the two terrs have 5 and x as common factors. Now,

Sxy+10x=({3xxxy) +(Exxx2)
=(Sx Xy +(5xrx2)

We combine the two terms using the distributive law,

(Sax y)+ (Bxx2)=5xx(yv+2)

Therefore, 5xy+ 10x= 3 x (v+ 2). (This is the desired factor form.)
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Example 1: Factorise 12ab+ 15ab?

Solution: We have 128fh=2x2x3xaxaxh
15at=3xS5xaxhxh

The two terms have 3. a and b as common factors.
Therefore, 12886 + 15abP = (3xaxbx2%x2xa)+(Axaxhbx5xh)

=3xaxbhx[(2x2x%a)+(5xhb)] (combining the terms)
=3ab x (4a + 5b)
= 3abh (4a+ 5b) (required factor form)

Example 2: Factorise 1042 — 18x° + 14x*
Solution: 10P=2xS5xxxx

187 =2x3x3Ixxxxxx
14t =2 8 TRARIRENX
The common factors of the three terms are 2, x and x.
Therefore, 10x* — 1827 + 14 =(2xxxxx3) -2 xxaxxxIxIxx)
+ (22X Txrxx)
=2xxxxxX[(3-(3x3xx)+ (7 xxxx)] (combining the three terms)

.2 L
=2 x (5—-9+ )= o (72 —~95+5)

S

>_ o vou notice that the factor
.\? form of an expression has only

Factorise: (i) 12x+36 (ii) 22y-33z (iii) 14pg+35pgr h b

14,2.2 Factorisation by regrouping terms
Look at the expression 2xy + 2y + 3x+ 3. You will notice that the first two terms have
common factors 2 and y and the last two terms have a common factor 3. But there is no
single factor common to all the terms. How shall we proceed?
Letus write (2xy + 2y) in the factor form:

v+ 2v=02xxx¥+(2xy)

=2xyxx)+(@xyx1)
Note, we need
:EZPKI)+{2}JK1)=2;;(;:=F: ote, we need 1o

showl as a factor

Similarty, 3x+3=3xx0)+@3x1) g here. Why?
=3X(x+D=3(x+1)
Hence, 259+ 2y +3x+3=2v x+ 1)+ 3 (x +1)

Observe, now we have a common [actor (x + 1)in both the terms on the right hand
side. Combining the two terms,
2o+ 2y + 3x+3=2v(x+ D+ 3x+ D=(x+ 1) 2v+ 3)
The expression 2xy + 2y + 3x + 3 is now in the form of a product of factors, Its
factors are (x+ 1) and (Zy + 3). Note, these factors are irreducible.




220 M MaTHEMATICS

What is regrouping?

Suppose, the above expression was given as 2oy =+ 3 + 2y + 3x: then it will not be easy to
see the factonsation. Rearranging the expression, as 2xy + 2y + 3x+ 3, allows us to form
groups (2xy + 2y) and (3x + 3) leading to factorisation. This is regrouping.

Regrouping may be possible in more than one ways. Suppose, we regroup the
expression as: 2xy + 3x <+ 2y + 3. This will alse lead to factors. Let us try:

2oy +B3x+ 2y + 3 =2 xwaxxy+Inax+2Lxy+3
=xx(2y+3)+1x2y+3)
=(2y+3Nx+D
The factors are the same (as they have to be), although they appear in different order.
Example 3: Factonise 6xy -4y +6-9x
Solution:
Step 1 Check if there is a common factor among all terms. There is none.
Step2  Think of grouping. Notice that first two terms have a common factor 2y;
6xy —dy =2y (3x - 2) (a)
What about the last two terms? Observe them. If you change their order to
— 9% <+ 6, the Tactor ( 3x—2) will come oul;
—Hx+6=-3(3x)+3 (2)
=-3(3x-2) (b)
Step3  Puming (a) and (b) together,
by —dy+6-O9x=6axy—4dy-9x+6
=2 (3x-D-3(3x-2)
=(3x-2) (2y-3)
The factors of (6xy— 4y + 6 -9 x) are (3x—2) and (2y - 3).

. EXERCISE 14.1

1. Fmd the common factors of the given terms.

L 12x, 36 ) 2y, 22xy (i) 14 pg. 28p'q*
(v) 2x, 3x% 4 (v) 6 abc, 24ab?, 12 g%
(vi) 16 x°, —4x® 32x (vii) 10 pg, 20qgr, 30rp

(viii) 32y, 1022 ¥,6 X ¥z
2. Faciorisethe following expressions.

@) Tx—42 (i) 6p-12g (i) 7o+ 14a
v) —16z+202 ) 20Pm+30alm
(vi) 5x2y—15xy? (vil) 10— 158 +20c
(i) -4 a*+4ab-4ca () Lyz+ axyz+xyz
X axry+hbxyvi+cayvz
3. Factorise.

M 2+ xy+8x+8y (i) 15xy—6x+5y-2



FacTorisamion @ 221

@) ax+ bx—ay—by (ivi 15pg+15+9g+25p
v) z-T+Taxy-xyz

14.2.3 Factorisation using identities

We know that (a+bY =a’+2ab+ P M
(¢ —b) =a®- 2ab + b* (ID)
(a+b)(a—b) =a*— b (I1I)

The following solved examples illustrate how touse these identities for factorisation. What
we do is to observe the given expression. IT it has a form that fits the right hand side of one
of the identities, then the expression corresponding to the left hand side of the identity
gives the desired factorisation.

Example 4: Factorise x¥*+ 8x + 16

Solution: Observe the expression; it has three terms. Therefore, it does not fit
Identity TIT. Also, it’s first and third terms are perfect squares with a positive sign before
the middle term. So, it is of the form ¢ + 2ab+ ¥ wherea=xand b=4

such that a+2ab+ b= x¥+2(x)@4)+4* ;
Observe here the given
=x*+8x+ 16 expression is of the form
Since at+ 2ab + b= (a + b, & = Agh +1.

Where g =2y, and h=3
with 2ab=2x 2y x3= 12y

bycomparison x* + 8x+ 16 =(x+4) (the required factorisation)

Example 5: Factorise 4y*— 12y +9

Solution: Observe 4y* =(2y)%, 9=3%and 12y =2 x 3 x (2y) ;

Therefore, P12y +9=(2yP -2 x 3 x (2y) + (3P
=(2y-3p (required factorisation)

Example 6: Factorise 49p%>-36

Solution: There are two terms; both are squares and the second is negative. The
expression is of the form (g?— b*). Identity ITL is applicable here:
49p* —36=(TpP—-(6)P
= (Tp—6)( Tp+6) (required lactorisation)
Example 7: Factorise a*— 2ab + b* — o2
Solution: The first three terms of the given expression form (a—b)*. The fourth term is
asquare. So the expression can be reduced to a difference of two squares.

Thus, a-2ab+ P -F=(a-by-c* (Applying Identity I}
=[la-B - (a—b+]  (ApplyingIdentity )
=la-b-c)(a-b+c) (required factorisation)

Notice, how we applied two identities one after the other to obtain the required factorisation.
Example 8: Faciorise m*—256
Solution: We note nrt= (m?)? and 256 = (16)2
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Thus, the given expression fits Identity TIL
Therefore, nrt—256 = (m*) - (16)?2
=(m*—16) (m* +16)  [(using Identity (TIT)]
Now, (m?+ 16) cannot be factorised further, but (#* —16) is factorisable again as per

Identity IT1.
=16 =mt — 42
=(m—-4 (m+4)
Therefore, mt—236=(m—4) (m+4) (m*+16)

14.2.4 Factors of the form (x+a) (x+¥5)

Let us now discuss how we can faclorise expressions in one variable, like x* + 3x + 6,
=Ty + 12, 7*—4z— 12, 3m* + 9m + 6, etc, Observe that these expressions are not
of the type (a + b) 2 or (a — b) % i.e., they are not perfect squares. For example, in
¥* 4+ 5x+ 0, the term 6 is not a perfect square, These expressions obviously also do not
fir the type (a* — b%) either.

They, however, seem to be of the type x* + (a + b) x + a b. We may therefore, try 1o
use Identity TV studied in the last chapter to factorise these expressions:

(x+a)(x+b)=a2+(a+b)x+ab {TV)
For that vwe have to look at the coefficients of x and the constant term. Letus see how
itis done in the following example,

Example 9: Factorise x*+ 5x + 6

Solution: If we compare the RH.S. of Identity (TV) with x*+ 5x+ 6, we find ab =0,
and @ + b = 5. From this, we must obtain 4 and b. The factors then will be
(x+a)and (x+ b).

If ab =6, 1t means that ¢ and b are factors of 6. Letus oy a=6, b= |, For these
values a+b="7, and not 5, So this choice is not right.

Letus try a=2, b=3. Forthis a+ b =35 exactly as required.
The factorised form of this given expression isthen (x+2) (x+ 3).

In general, for factorising an algebraic expression of the type ¥* + px + ¢, we find two
factors @ and b of g (i.e., the constant term) such that
ab=g and a+b=p

Then, the expression becomes 2+ (@ + b)) x +ab

or P+ax+bx+ab
or xx + a) + bix + a)
or [+ a) (x+B) which are the required factors.

Example 10: Find the factors of yz—T}' +12,
Solution: Wenote 12=3x4and 3 +4 =7. Therefore,
Y=-Ty+12=y-3y—4y+ 12
=y (r-3)-4(-3) =(-3) (- 4)
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Note, this time we did not compare the expression with that in Identity (IV) wo identify
aandb. After sufficient practice you may not need to compare the given expressions for
their factonsaton with the expressions m the identities; instead you can proceed directly
as we did above.

Example 11: Obtain the factors of 22— 4z - 12.

Solution: Here g b=—12 ; this means one of @ and b is negative. Purther,a + b=-4,
this means the one with larger numerical value is negative. We ry a=—4. b=3: but
this will not work, since a + b =—1. Next possible values are g =— 6. b =2, so that
a+ b =~4 as required.

Hence, g2 -dr-12=2 —-6z+2z-12
=z{z—-6)+2{(z-6)
={z—-6)(z+2)

Example 12: Find the factors of 3m*+ 9m + 6.

Solution: We notice that 3 is a commmon factor of all the terms.

Therefore, 3+ 9m + 6 =3(mi+ Im + 2)

Now, mA+3m+2=nt+m+2m+2 (as2=1%2)
=mm+1)+2(m+1)
=(m+1)(m+2)

Therefore, Im*+9m+6=3m+ 1) (m+2)

B EXERCISE 14.2

1. Factorise the following expressions.
() @*+8a+16 () pPP—10p+25 i) 250 +30m+9
(v) 4932 + 8dy= + 3672 (v) 43%—8x+4
(V) 121h* — 88be + 16¢2
(i) (I+m)—4lm  (Hint: Expand ( [ +m)* first)
(vili) a* + 2a%? + b*
2. Factorise.
(i) 4p*-94° (@) 63a— L126* (i) 492*- 36
(v) 162 — 14 (V) (I+mp —(I—-m)?
i) 9xy*—16 (i) (- 2xy+yH -2
(vi) 25a° — 4b* + 28bc - 49¢?
3. Factorise the expressions.

@ ax!+bx @ Tp?+2lgt ) 227+ 2n? + 2x2?
(v) am*+ bm* + b + an’® (v) (m+D+ m+ |
V) yy+2+90+z) (viil) 5y —20y — 8z + 2yz

(viii) 10ab +4a +5b +2 (x) Gxy—dy+6—9x
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4. Faciorise.
@ a-b (i) p*-81 (i) x*—(y+)
v) *—(x—2* () a*-2a% "+
5. Factorise the following expressions.
Q) pPP+ep+8 (i) ¢ —10g+21 (i) p*+6p- 16

14.3 Division of Algebraic Expressions

We have learnt how 10 add and subtract algebraic expressions. We also know how to
multiply two expressions. We have not however, looked at division of one algebraic
expression by another. This is what we wish to do in this section.

We recall that division is the inverse operation of multiplication. Thus, 7 x 8 =56 gives
56+8=7o0r56+7=8.

We may similarly follow the division of algebraic expressions. For example,

@ 2x % 3x2 = 6
Therefore. 6% + 25 =37
and also, 6 = 3t =2x.

(ii) Sx(x+4)=5>+ 20x
Therelore, (5x* + 20x) +Sx=x+ 4

and also (522 + 20x) + (x +4) = 5x.
We shall now look closely at how the division of one expression by another can be
carried out. To begin with we shall consider the division of amonomial by another monomial.

14.3.1 Division of a monomial by another monomial
Consider 61 + 2x
We may write 2r and 6x° in irreducible factor forms,
2=2xx
B =2 X3 XENRTXE
Now we group factors of 617 o separate 2x,
6 =2 xxx (3xxxx)=(20) % (3

Therefore, 6% + 2x =342,
A shorter way to depict cancellation of common factors is as we do in division of numbers;
i 77 Tx11 1
- e
: 6x’
Similarly, s 2x=—
2x

ZHIRXTHEXX .
= =3I xxxx=3%
2

Example 13: Do the following divisions.
i =20 + 1042 ) Tatyzt + 1dxyz
Solution:
) =202 ==2 %2 x5 XX XEK-LXK %
1 =2 xS ¥xxX



FacTorisaTion B 225

—IH2HIK IR XK
Therefore,  (—20%%) + 1022 = e o i i

DSt x

THRxXxXyxyxgxz
IxTxaxyxz

1l

@ Txy2+ ldxz

Divide.

(i) 24n2 by 6y () 63ahcs by TahAe’

14.3.2 Division of a polynomial by a monomial
Letus consider the division of the trinomial 4y* + 5v* + 6y by the monomial Zy.
A +5P+ 0 =2x2xyxyx )+ G xyx )+ 2@ x3Ixy
(Here, we expressed each term of the polynomial in factor form) we find that 2 x yis
commaon in each term., Therefore, separating 2 x v from each term. We get

3
4}’3+5y1+ﬁ}i=2xyx{2xy:<yj+2xyx(EKJ.’) +2xXyx3
3

=2y (2v) + 2y (E }’] +2y(3)

5
= 2y [2}-‘2 ks 3) (The common factor 2y is shown separately.
Therelore, (4y* + 5y* + 6y) + 2y

5 i
: 25¢2 1+_ 4.4 Here, we l:]ﬁ::;lh\
B 4}13+5y"'+6}’__ Sy 27 ) R4 a3 each term of the
- ; - s 2}’+ polynomial in the |
2y 2y <
nurgerator by the

Alternatively, we could divide each term of the trinomial by the
monomial using the cancellation method.

monomial in the r}

denortinaror
4y’ + 5y + 6y

(4 + 58 +6y) + 2y = 2y
‘.!
4y°  5¥* 6y 5
=== iy =
2y "2y T2y 23+2}J+3

Example 14: Divide 24(x%yz + x3%z + xy2?) by 8xvz using both the methods.
Solution: 24 (xXyz + % + 17
=2x2x2xIx[(xxxxyxD+@ExyxyR)+xxyxzxz)]
=2 %2 %2 K3XIX}'X:}{ x+y+zi=8 x 3 xxyIx(x+y+1) (B}fta]{mgﬂulﬂ:ne
Therefore, 24 (x*yvz + 277+ xvz?) + Boyz commoen factor)
Bx3IxxyzxX(x+yv+3z)

o =3%Xx+y+2)=3(x+y+32)
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Al v 24 (x> 3 78) + 8 24IZ}I: + 2Axy’z + i
temately,240cyz + xy°z + 07°) + 8xyz = Byz 8oz 8nz

=3x+3y+3z=3x+y+2)

14.4 Division of Algebraic Expressions Continued (Poly-
nomial + Polynomial)
¢ Consider (722 + 14x) = (x + 2)
We shall factorise (722 + 14x) first to check and match factors with the denominator;
T2+ Mdx=(Txxxx)+(2x T xx)
=7xxx(x+2)=Tx(x+2)

£yx

Will it help h{;eD\

divide each terim of

2

4 x

the numerator by Now (7t + 140+ (x+72) = ﬂ
the binomial in the { )+ 2) x+2

denaminator? Tx(x+2)

=Tx (Cancelling the fuctor (x +2}))
x+2

Example 15: Divide 44(x* — 5x° — 242*) by 1lx (x - 8)
Solution: Factorising 44(x* — 5x" — 24x7), we get
440 = 5 = 24x3) =2 % 2 x 11 x F(x* —5x—24)
(taking the common factor x* out of the bracket)
=2x2% 11 x2%x?=8x+3x-24)
=2%2x 11 %2 [ (x—8) + 3(x—8)]
=2x2x 1l xx(x+3)(x—8)
Therefore, 440" — 527 — 2428 + 11x(x — 8)

2x2xlIxXxxxx({x+3)X(x—8)

11xxx({x-8)
] . We cancel the factors 11,
= 2R 2x (x+3) =Aag+ 3 x and (x — 8) common 1o
Example 16: Divide z(52 - 80) by 5z(z +4) both the numerator and
Solution: Dividend=z(5z% - 80) i s

=z[(5 x 2%) — (5 x 16)]
=zX 5x(FE-106)
=5zx(z+ 4 (z-4 [using the identity
al—b=(a+h)(a-h)]
z(z—=4)(z+4)

Thus, A5 -80)+ Sale )= — ¢ L = (e
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B EXERCISE 14.3
1. Carry outthe following divisions.
(i) 28x* + S6x (il) —36y° + %H? i) 66pg*r + 1lgr

(V) 3427 + Sl (V) 12a%% + (- 6afh*)
2. Divide the given polynomial by the gven monomial.
@ (5x*—6x)+ 3x @ (3 -H°+ 57 =y

M) B2 + x4z + ahvi) = dedy?2? (W) (F + 2%+ 3x) + 2x
V) @¢ -r'g) = ¢
3. Work out the following divisions.
i) (10x-25)+5 @ (10x—25)+(2x-3)
(i) 1006y +21)+52y+7) () 92%y4(37—24) + 27xv(z— 8)
(V) 96abe(3a—12) (5h— 30) + 144(a —4) (b - 6)
4. Divide as direcied.
@ 52+ 1) (3x+5)+2x+ 1) {) 263y(x+5)(y—4) + 3y —4)
(@) 52pgrip-+gq)(g+r)(r+p)+ 104pglg+71) (r+p)
(v) 200v+4) (v +5y+3)+=5(y+4) (Vi ale+ D(x+2) (x+3)+alx+1)
5. Factorise the expressions and divide them as directed.
M A +Tv+10)=(y+3 (i) (m2—1dm—32) + (m+2)
) S5pr-25p+200+(p-1 (iv) dyz(+ 62— 16) +2v(z+ §)
V) Spglp*—g°) + 2p(p + @)
(W) 123p(9% — 16y?) + 4xp(3x + 4y)  (vi) 3993 (S0y2 — 98) + 26y2(5y + 7)

14.5 Can you Find the Error?
Task 1 While solving an equation, Sarita does the following. ( Coefficient 1 of a
e 15 wsually not

Therefore Bx=72 \7 adding like terms,
T3 g we inclode itin
and s0, e the sum. /_/"“‘\ﬁw—-\\
Where has she gone wrong? Find the correct answer. Remersber to make
Task 2 Appudid the following: use of brackets, <;

Fﬁr r= _3 ) 51 = 5. 2 3 — 2 while SLI.bF;liU.I.li]'Ig i
' 1 egative value,
Is his procedure correct? If not, correct it. w
Task 3 Namrata and Salma have done the

muliiplication of algebraic expressions in the
followmg manner.

Remember, when you multiply the

expression enclosed in a bracker by a

constant (or a variable) ontside, each
term of the expression has to be

multiplied by the constant

{or the variable),
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Mannrats Sulmﬂ
~ @ 3(x-4)=3xr-4 3x-4)=3x-12
flf;'!?k {b) (2P =2x (2x)* = 42 Remember, when you
£ Fure, - square a monoanial, the
| before (€} (2a-3)(a+2) (2a-3)(a+2) numerical coefficient and
app[ymg] any | =a5T_ 6 =Xt +a—-6 each factor has to be
f T, squared.
Whadar e <. @ (x+8P=2+64 (x+8)
ormulais |
| really =2+ 16x + 64

oA 4
\ﬁlﬂi‘b © (=57 =x-15 (x— 5 =2~ 10x + 25
Is the multiplication done by both Namrata and Salma correct? Give reasons for your
ANSWEL,

Task 4  Joseph doesadivisionas:

r,;+5:ﬂ+1

While dividing a o o - a+5
palynomial by a His friend Sirish has done the same division as: - a
monamial, we divide
each term of the s
I Iint - . o P
Eznﬁ:?;ﬂ?hﬁu;: And his other friend Suman does it this way: e E+1

mionomial in the
denorminator,

Who has done the division correctly? Who has done incorrectly? Why?

Some fun!
Atul always thinks differently. He asks Sumathi teacher, “Tf what you say is true, then

: 64_4 y .
why do I get the right answer for E=T=4?” The teacher explaing, * This is g0

64 16x4 4
because 64 happens tobe 16 x4, E‘: l6x1 1 In reality, we cancel a factor of 16

and not 6, as you can see. In fact, 6 18 not a [actor of either 64 or of 16.” The teacher

M e 1 10k ]

64
help Atul 1o find some other examples like E?

. and so on™, Isn’t that interesting? Can you

. EXTERCISE 14.4

Find and correct the errors in the following mathematical stalements.

1. 4x-5)=4x-5 2, x3x+2)=3x+2 3. 2x+3y=5xy

4 x+2x+3x=5x 5 5%+2y+y—Ty=0 6, 3x+2x=5+

7. @)V +42x)+T7=2"+8x+7 8. (2x)+5x =4x+5x=9%
9 (Bx+2P=32+6x+4
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10. Substituting x=—3 in
(@) #+5x+4gives (-3 +5(-3)+4=9+2+4=15
(b £-Sx+4dgives (-3F-5(-3)+4=9-15+4=-2
() 2+5xgives(-3)+5(-3)=-9 -15=-24

1. (y-3F=y-9 12, (z+5P=22+125

13. (2a+3b) (a—b) =2a%— 30 4. (a+4)(@+2)=a+8
15. (a-4)(a-2)=a"—3 15 2 ag
3x°
3t 41 3 1 'k
17. 7 =11=2 8. 3,577 19. i3 4y
20, a:hc+i"r:5 21, T.r:h.‘i:?x
4x 5

— WHAT HAVE WE DISCUSSED? _

1. When we factorise an expression. we write it as a product of factors. These factors may be
numbers, algebraic variables or algebruic expressions.

2. Anirreducible factor is a factor which cannot be expressed further as a product of factors.

3. A systematic way of factorising an expression is the common factor method. It consists of three
steps: (i) Write each term of the expression as a product of irreducible factors (ii) Look for and
separate the common factors and (1) Combine the remaining factors in each termn in accordance
with the distributive law.

4. Sometimes, all the terms in a given expression do not have a comumon factor; but the terms can be
grouped in such a way that all the terms in each group have a commeon factor. When we do this,
there emerges a common factor across all the groups leading to the required factorisation of the
expression. This is the method of regrouping.

5. Infactorisation by regrouping, we should remember that any regrouping (i.e., rearrangement) of
the terms in the given expression may not lead to factorisation. We must observe the expression
and come out with the desired regrouping by trial and error.

6. A number of expressions to be factorised are of the form or can be put into the form : a* + 2 ab + B2,
a‘—2ab + b, a*— b* and x* + (a + b) + ab. These expressions can be easily factorised using
Identities I, I, IIT and TV, given in Chapler 9,

a4+ 2ab+b=(a+h)p

a*—2ab+ B =(a- by
w—-F=(a+b)(a-5
xX*+(a+b)x+ab=(x+a)(x+b)

7. Inexpressions which have factors of the type (x+ a) {x + &), rernember the nurnerical term gives ab, Its
factors, @ and b, should be so chosen that their sum, with signs taken care of, is the coefficient of x.

8. Weknow that in the case of numbers, division is the inverse of multiplication. This idea is applicable

\ also to the division of algebraic expressions. |
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9.

10.

In the case of division of a polynomial by a monomial, we may carry out the division either by
dividing each term of the polynomial by the monomial or by the common factor method.

In the case of division of a polynomial by a polynomial, we cannot proceed by dividing each term
in the dividend polynomial by the divisor polynomial. Instead, we factorise both the polynomials
and cancel their common factors.

In the case of divisions of algebraic expressions that we studied in this chapter, we have
Dividend = Divisor x Quotient.

In general, however, the relation is

Dividend = Divisor x Quotient + Remainder

Thus, we have considered in the present chapter only those divisions in which the remainder
18 Zero,

There are many ermors students commonly make when solving algebra exercises. You should avoid
making such emrors.

5




