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CHAPTER

Factorisation

14.1 Introduction

14.1.1 Factors of natural numbers

Youwill remember what you learnt about factorsin ClassV|I. Let ustakeanatural number,
say 30, and writeit asaproduct of other natural numbers, say

30=2x15 We know that 30 can also be written as
=3x10=5x%6 30=1x30
Thus, 1, 2, 3,5, 6, 10, 15 and 30 arethefactors of 30. i 1EGE SUEREEDIEEEBEr S0

Of these, 2, 3and 5 arethe primefactorsof 30 (Why?) :S%t\)lgr . rllé)(::’cg)::ri]‘tpil-el 81% IagtT Sf 1%n1y

A number written asaproduct of primefactorsissaidto | 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 1 as
2 x 3x 5isintheprimefactor form. afactor, unlessit is specially required.

Theprimefactor formof 70is2x5x 7.
The primefactor formof 90is2x 3 x 3x 5, and so on.

Similarly, we can express algebrai c expressions as productsof their factors. Thisis
what weshall learnto dointhischapter.

14.1.2 Factors of algebraic expressions

Wehaveseenin ClassVII that in agebrai c expressions, termsareformed as products of
factors. For example, in the a gebraic expression 5xy + 3x the term 5xy has been formed
by thefactors5, xandy, i.e.,

SXy = BX XXy Note 1 is afactor of 5xy, since
Observethat thefactors5, x andy of 5xy cannot further Bxy = 1xX5X XX Y

be expressed as a product of factors. Wemay say that 5, | | act, 1 isafactor of every term. As
xandyare‘prime factorsof 5xy. Inagebraicexpressions, | in the case of natural numbers, unless
weusetheword‘irreducibl€ inplaceof ‘prime . Wesaythat | itisspecialy required, we do not show
5x x x yistheirreducibleform of 5xy. Note5 x (xy) isnot | 1 as a separate factor of any term.
anirreducibleformof 5xy, sincethefactor xy can befurther
expressed asaproduct of xandy, i.e., xy =X x .
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Next consider the expression 3x (x + 2). It can bewritten asaproduct of factors.
3, xand (x + 2)
3X(x + 2) =3x xx(x+2)
Thefactors 3, xand (x +2) areirreduciblefactorsof 3x (x + 2).
Similarly, theexpression 10x (x + 2) (y + 3) isexpressed initsirreduciblefactor form

as 10x (X +2) (y +3) = 2x5x xx(X+2)x(y+3).

14.2 What is Factorisation?

When wefactorise an algebraic expression, wewriteit asaproduct of factors. These
factorsmay be numbers, agebraic variablesor agebraic expressions.
Expressionslike3xy, 5x2y, 2x(y +2),5(y + 1) (x + 2) areaready in factor form.
Their factorscan bejust read off fromthem, aswea ready know.
On the other hand consider expressionslike 2x + 4, 3x + 3y, X? + 5x, X + 5x + 6.

Itisnot obviouswhat their factorsare. We need to devel op systematic methodsto factorise
theseexpressions, i.e,, tofind their factors. Thisiswhat we shall do now.

14.2.1 Method of common factors

® \Webeginwithasimpleexample: Factorise2x + 4.
We shall write eachterm asaproduct of irreduciblefactors,
2X=2 %X
4=2x2
Hence X+4=2%xx)+(2x%x2)
Noticethat factor 2iscommonto both theterms.
Observe, by distributivelaw
2x(X+2)=(2xx)+(2x%x2)
Therefore, we canwrite
X+4=2x(x+2)=2(x+2)
Thus, theexpression 2x+ 4isthesameas2 (x + 2). Now we can read off itsfactors:
they are2 and (x + 2). Thesefactorsareirreducible.
Next, factorise 5xy + 10x.
Theirreduciblefactor formsof 5xy and 10x arerespectively,
SXy =5xxxy
1I0x =2 x 5% X
Observethat thetwo termshave 5 and x ascommon factors. Now,
5xy + 10X = (5xxxy) +(5xxX% 2)
=(Bxxy) +(Bbxx 2)
We combinethetwo termsusing thedistributivelaw,
(5xx y) + (5xx 2) =5xx (y+ 2)
Therefore, 5xy + 10x=5x (y + 2). (Thisisthe desired factor form.)
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Example 1: Factorise 12a%b + 15ab?

Solution: Wehave 12a?h=2x2x3xaxaxb

15ab>=3x5xaxhbxb

Thetwo termshave 3, aand b ascommon factors.

Therefore, 12a’h + 15ab?’ = (3xaxbx2x2xa)+(3x ax bx5xb)
=3xaxbx[(2x2xa)+(5xb)] (combining theterms)
= 3ab x (4a + 5b)
= 3ab (4a + 5b) (required factor form)

Example 2: Factorise 10x2 — 18x3 + 14x*

Solution: 10x2=2x5x x%x X

18X =2x3x3XXXXXX
AP =2X 7T XXX XXXX X
The common factorsof thethreetermsare 2, xand x.
Therefore, 10x2 — 18x3 + 14x* = (2 X X X XX 5) — (2 X X X X X 3 X 3 X X)
+ (2% XX XX 7 XXXX)
=2xxxXX[(5-(3%x 3xX)+ (7xxxX)] (combiningthethresterms)

=2¢ x (5—9x + 7x%) = 2X*(7x* — 9x + 5)

TRY THESE

Fectorise (i) 12x+36 (i) 22y—33z (iii) 14pq-+ 35pqr

Do you notice that the factor
form of an expression hasonly
oneterm?

14.2.2 Factorisation by regrouping terms

Look at theexpression 2xy + 2y + 3x + 3. You will noticethat thefirst two termshave
common factors 2 and y and thelast two terms haveacommon factor 3. But thereisno
singlefactor commonto al theterms. How shall we proceed?

Let uswrite (2xy + 2y) inthefactor form:
2y +2y=(2xxxy)+(2xy)

=(2xyxx) +(2xyx1)
S @yx 0+ @yx =2y (rD) gl weneadio
Smilaty, W+3=(B3xX)+(B%x1) —— | here Why?
=3x(x+1)=3(x+1)
Hence, 2Xy+2y+3x+3=2y(x+1) +3(x+1)

Observe, now we have acommon factor (x + 1) in both the termson theright hand
side. Combining thetwo terms,

2xy+2y+3x+3=2y (x+ 1) +3(x+1)=(x+1)(2y+3)
The expression 2xy + 2y + 3x + 3isnow in the form of a product of factors. Its
factorsare(x + 1) and (2y + 3). Note, thesefactorsareirreducible.
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What is regrouping?
Suppose, theabove expression wasgiven as2xy + 3+ 2y + 3x; thenit will not beeasy to
seethefactorisation. Rearranging theexpression, as2xy + 2y + 3x + 3, allowsustoform
groups (2xy + 2y) and (3x + 3) leading to factorisation. Thisisregrouping.
Regrouping may be possible in more than one ways. Suppose, we regroup the
expression as. 2xy + 3x+ 2y + 3. Thiswill asolead to factors. Let ustry:
2XYy+3X+2y+3=2xXXy+3xXx+2xy+3
=xx(2y+3)+1x(2y+3)
=(2y+3) (x+1)
Thefactorsarethe same (asthey haveto be), although they appear in different order.
Example 3: Factorise 6xy —4y + 6 —9x.

Solution:
Stepl  Checkif thereisacommon factor among all terms. Thereisnone.
Step2  Think of grouping. Noticethat first two termshave acommon factor 2y;,

6xy —4y =2y (3x—-2) @
What about the last two terms? Observethem. If you changetheir order to
—9x + 6, thefactor ( 3x—2) will comeout;
Ox+6=-3(3x) +3(2)
=-3(3x-2) (b)
Step3  Putting (&) and (b) together,
6Xy—4y+6—-9X=6xy—4y—9x + 6
=2y(3x—-2)-3(3x-2)
=(3x-2) (2y-3)
Thefactors of (6xy —4y + 6 -9 x) are (3x—2) and (2y —3).

B EXERCISE 14.1

1. Findthecommonfactorsof thegiventerms.

() 12x, 36 (i) 2y, 22xy (i) 14 pq, 28p*?
(iv) 2x, 3%, 4 (v) 6abc, 24ab? 12 a’b
(Vi) 16 x3, —4x?, 32x (vii) 10pq, 20gr, 30rp

(vii) 3x2 yB, 10x% y?,6 X2 y?z
2. Factorisethe following expressions.

(i) 7x-42 (i) 6p—12q (i) 7a?+ 14a
(iv) —16z+20Z2 (v) 201°’m+30alm
(Vi) 5x2y—15xy? (vi) 10a2—15b*+20¢?
(vii) —4a?+4ab-4ca (iX) X¥yz+ xy’z+xyZ
() axXy+bxy’+cxyz
3. Factorise.

(i) x>+ xy+8x+8y () 15xy—6x+5y—2
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(i) ax+ bx—ay—by (v) 15pqg+ 15+ 9q+ 25p
V) z=7+7xy—-xyz

14.2.3 Factorisation using identities

Weknow that (a+b)? =a2+2ab+b? 0]
(a—b)? =a>—2ab+b? (1))
(a+ b)(a—b) =a2—b? (1)

Thefollowing solved examplesillustrate how to usetheseidentitiesfor factorisation. What
wedoistoobservethegiven expression. If it hasaformthat fitstheright hand side of one
of theidentities, then the expression corresponding to theleft hand side of theidentity
givesthedesired factorisation.

Example 4: Factorise X2+ 8x + 16

Solution: Observe the expression; it has three terms. Therefore, it does not fit
Identity I11. Also, it’sfirst and third terms are perfect squareswith apositive sign before
themiddleterm. So, itisof theform a? + 2ab + b> wherea=xand b=4

suchthat a’+2ab+b?= x2+2(X) (4) + 4 .
) Observe here the given
=xX*+8x+ 16 expression is of theform

Since a?+ 2ab + b? = (a+ b)?, & - 2ab+ 7.

Wherea=2y,andb=3

by comparison X2+ 8x + 16 = (x+4)? (therequired factorisation) with2ab=2x 2y x 3= 12y.

Example 5: Factorise 4y>— 12y + 9

Solution: Observe 4y? = (2y)2, 9=3?and 12y = 2 x 3 x (2y)

Therefore, Ay?— 12y + 9= (2y)* =2 x 3% (2y) + (3)?
=(2y—3)? (required factorisation)

Example 6: Factorise 49p*—36

Solution: There are two terms; both are squares and the second is negative. The
expressionisof theform (&% —b?). Identity 111 isapplicable here;
49p” —36=(7p)*~(6)’
= (7p—6) ( 7p + 6) (required factorisation)
Example 7: Factorise @®—2ab + b*>—c?

Solution: Thefirgt threetermsof the given expressionform (a—b)?. Thefourthterm
isasquare. Sotheexpression can bereduced to adifference of two squares.

Thus, a’—2ab+b*-c?=(a—b)>-c? (Applying Identity 1)
=[(a=b)-c) ((a—=b) + )] (Applying Identity I11)
=(a-b-c)(a—-b+c¢) (required factorisation)

Notice, how wegpplied two identitiesoneafter the other to obtain therequired factorisation.
Example 8: Factorise m*—256
Solution: We note mt = (m?)2 and 256 = (16)2
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Thus, thegiven expressionfitsidentity [11.
Therefore, mt— 256 = (m?)? — (16) 2
= (n?-16) (n? +16) [(using Identity (111)]
Now, (n?+ 16) cannot befactorised further, but (m?—16) isfactorisableagain asper

|dentity I11.
m—16 = ¥ — 42
=(m—-4) (m+4)
Therefore, mt —256 = (m—4) (m+ 4) (m?+16)

14.2.4 Factors of the form (x+ a) (x + b)

L et us now discuss how we can factorise expressionsin onevariable, like x? + 5x + 6,
V2 =Ty +12, Z2—4z—12, 3n? + 9m + 6, etc. Observe that these expressions are not
of thetype (a+ b)2or (a—b)?, i.e, they are not perfect squares. For example, in
X2+ 5x + 6, theterm 6isnot aperfect square. These expressionsobviously also do not
fitthetype (a?—b?) either.

They, however, seemto be of thetypex? + (a+ b) x+ ab. Wemay therefore, try to
useldentity 1V studied in thelast chapter to factorisethese expressions:

(x+a)(x+ by =x+(@a+b)x+ab (V)

For that we havetol ook at the coefficients of x and the constant term. L et ussee how

itisdoneinthefollowing example.

Example 9: Factorise x>+ 5x + 6

Solution: If wecomparetheR.H.S. of Identity (IV) with x*+ 5x + 6, wefind ab =6,
and a + b = 5. From this, we must obtain a and b. The factors then will be
(x+a) and (x + b).

If ab =6, it meansthat aand b arefactorsof 6. Let ustry a=6, b= 1. For these
valuesa+b =7, and not 5, So thischoiceisnot right.
Letustry a=2,b=3. Forthisa+ b=>5exactly asrequired.
Thefactorised form of thisgiven expressionisthen (x+2) (x+ 3).

In general, for factorising an algebraic expression of thetype x? + px + g, we find two
factors a and b of q (i.e., the constant term) such that

ab=q and a+b=p
Then, the expression becomes X2+ (a+ b) x + ab

or X*+ax +bx +ab
or X(x +a) + b(x + a)
or (x+a) (x+b which are the required factors.

Example 10: Find thefactorsof y>—7y +12.
Solution: Wenote12=3x4and3+4=7. Therefore,
Y —Ty+ 12 =y?—-3y—4y + 12
=y(y-3)-4(y-3) =(y-3 (y-4)
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Note, thistimewedid not comparetheexpressonwiththat in Identity (1V) toidentify
aandb. After sufficient practiceyou may not need to comparethe given expressionsfor
their factorisation with theexpressionsin theidentities; instead you can proceed directly
aswedid above.

Example 11: Obtainthefactorsof 2—4z—12.

Solution: Hereab=-12; thismeansoneof a and bisnegative. Further,a+ b=—4,
thismeansthe onewith larger numerical valueisnegative. Wetry a=—-4, b = 3; but
thiswill not work, sincea + b =-1. Next possiblevaluesarea=-6, b =2, so that
a+b=—4asrequired.
Hence, Z2-4z-12=2 —6z2+2z-12

=Z(z-6)+2(z-6)

=(z-6)(z+2
Example 12: Find thefactorsof 3m?+9m+ 6.

Solution: Wenoticethat 3isacommon factor of al theterms.

Therefore, 3m?+9m+ 6 = 3(m?+ 3m + 2)

Now, m2+3m+2=m+m+2m+ 2 (as2=1x2)
=m(m+ 1)+ 2(m+ 1)
=(m+1)(m+2)

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

B EXERCISE 14.2
1. Factorisethefollowing expressions.
() a2+8a+16 (i) p>—10p+25 (i) 25n?+30m+9
(iv) 49y? + 84yz + 367 (V) 4—-8x+4
(vi) 121b?—88bc + 16c?
(i) (I+m)>—4lm  (Hint: Expand (| + m)*first)
(vii) a*+ 2a%? + b*
2. Factorise.
(i) 4p?-99? (i) 63a?—112b> (i) 49x*—36
(iv) 16x°—144¢ (v) (I +m)>—(—-m)?
Vi) 9x2y?2—16 (Vi) (®—2xy+y?) -2
(vii) 25a? — 4b? + 28bc — 49¢?
3. Factorisetheexpressions.

(i) ax?+ bx (i) 7p? + 210? (i) 2¢+2xy* +2x2
(iv) am? + bn? + bn? + an? v (Im+)+ m+1
M) yly+2+9(y+2 (i) Sy*—-20y—8z+2yz

(vii) 10ab+4a +5b +2 (iX) 6xy—4y+6—9x
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4. Factorise.
i) a*-b* (i) p*—81 @iy x*—(y+2*
(iv) x**-(x=2* (v) a*—2a%*+ Db’
5. Factorisethefollowing expressions.
() p>+6p+8 (i) g?—10g+21 (i) p*+6p—16

14.3 Division of Algebraic Expressions

We havelearnt how to add and subtract algebraic expressions. We a so know how to
multiply two expressions. We have not however, looked at division of one agebraic
expression by another. Thisiswhat wewishto doin thissection.

Werecall that divisionistheinverseoperation of multiplication. Thus, 7 x 8 =56 gives
56+8=70r5+7=8.
Wemay smilarly follow thedivision of agebraic expressions. For example,

@) 2X x 3% = 6x3
Therefore, 63 + 2x = 3x?
andaso, 63 + 3x% = 2x.

(i) 5x (X + 4) = 5x% + 20x
Therefore, (5%*+20x) + 5x=x+ 4

andaso (5%% + 20x) + (x + 4) = 5x.
We shall now look closely at how the division of one expression by another can be
carried out. Tobeginwithweshd | consder thedivison of amonomia by another monomid.

14.3.1 Division of a monomial by another monomial
Consider 6x3+ 2x
Wemay write 2x and 6x2 inirreduciblefactor forms,
2X=2 %X
EX3=2X3XXXXXX
Now we group factors of 6x3 to separate 2x,
6x3 =2 x X x (3% xxX)=(2X) x (3x%)

Therefore, 63 + 2x = 3x2
A shorter way to depict cancellation of common factorsisaswedoindivision of numbers:
o7 7x11
77+7= 5 = Z =11
- 3. oy = OX
Smilaly, 63+ 2x = %
2X3X XX XXX
= =3xXxxX=3x?
2X X
Example 13: Dothefollowingdivisions.
(i) —20x* + 10x? (i) 7xy*Z2 + 14xyz
Solution:

() 20x*=-=2%x2X5%XXXXXXXX
102 =2 x5 x x X X
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—2X 2X5X XX XX XX X
Therefore, (—20x*) + 10x* = =2 XXX X==2¢
2X5x XX X

TXXXXXYXYXZXZ
2XTXXXYXZ

(i) 7x?y?z2 + 14xyz =

_xxyxz 1

2 2
TRY THESE
Divide
() 24xy?Z by 6yz2 (i) 63a2b*ct by 7a%h?c?

14.3.2 Division of a polynomial by a monomial
L et usconsider thedivision of thetrinomial 4y + 5y? + 6y by themonomid 2y.
4+ 52+ By =(2x2xyxyxy)+(Sxyxy)+(2x3xy)
(Here, weexpressed each term of the polynomial in factor form) wefindthat 2 x yis
common ineachterm. Therefore, separating 2 % y from eachterm. We get

5
4y3+5y2+6y:2xyx(2xyxy)+2xyx (Exy) +2xyx3
5

=2y () +2y (5 yj +2y(3)

5
=2y [Zy2 oy 3) (Thecommonfactor 2yisshown separately.

Therefore, (4y® + 5y + 6y) + 2y
2y(2y? £2 +3)
4y +5y° +6y YV TS5V
= = =2y*+ -y+3
2y 2y 2

Alternatively, we could divide each term of the trinomial by the

monomia using the cancellation method. 3 5
4y° + 5y° + 6y

(4y° + 5y + 6y) + 2y = 2y

3 2
— 4i+5L+ﬂ :2y2+ §y +3
2y 2y 2y 2

Example 14: Divide 24(x?yz + xy?z + xyz?) by 8xyz using both the methods.

Solution: 24 (X%yz + xy’z + xyz°)
:2x2x2x3x[(xxxxyxz)+(xxyxyxz)+(xxyxzxz)]
=2X2X2%x3XXXYyXZX(X+y+2=8x3xxyzx(x+y+2z (Bytakingoutthe

Therefore, 24 (xX?yz + xy?z + xyz®) + 8xyz common factor)

_ 8X3XXyzX (X+Yy+2)
- 8% xyz

Here, wedivide
each term of the
polynomial inthe
numerator by the
monomial inthe

denominator.

=3x(Xx+y+2=3(x+y+2
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24x%yz . 24xy?z . 24xyz*
8xyz 8xyz 8xyz
=3x+3y+3z=3(x+y+2

Alternatdly,24(x?yz + xy?z + XyZz?) + 8xyz =

14.4 Division of Algebraic Expressions Continued
(Polynomial + Polynomial)

® Consider (7x + 14x) = (x + 2)
Weshdl factorise (7x2 + 14x) first to check and match factorswith the denominator:
X+ 14X =(7TxXxX)+ (2% 7 %xX)

Will it help hereto =T7TxXX(X+2)=7x(X+2)
divide each term of

7% +14x
the numerator by 2 - =
the binomial inthe Now (7 +14%) + (x +2) X+ 2
denominator? 7X(X+ 2)
= %12 = 7x (Cancelling thefactor (x + 2))

Example 15: Divide 44(x* — 5x — 24x?) by 11x (x—8)
Solution: Factorising 44(x* —5x3 — 24x?), we get
44(x* —5x3 — 24x) = 2 x 2 x 11 X X?(x* — 5x — 24)
(taking the common factor x? out of the bracket)
=2x 2% 11 x x*¥(x* — 8x + 3x — 24)
=2%x2x 11 xx[x(x—8)+ 3(x—8)]
=2x2x11xx2(x+3) (x—8)
Therefore, 44(x* —5x3 — 24x?) + 11X(x — 8)

2X2X 11X XX XX (X+ 3) X (X—8)

11xxx (x—8)
— _ We cancel the factors 11,
=2x2xx(x+3) =axX(x+3) x and (x — 8) common to
Example 16: Divide z(52>—80) by 5z(z+ 4) both the numerator and
Solution: Dividend= (52 —80) denomingtor.
=7[(5xZ) - (5% 16)]
=zx5x (Z-16)
=5zx(z+4)(z-4) [using theidentity
a?—b?=(a+b) (a—Db)]
52(z-4) (z+ 4
Thus 72(522-80) + 5z(z+ 4) = ( )( ) =(z-4)

5z(z+ 4)




For more FREE DOWNLOADS, visit www.aspirationsi nstitute.com

FacTorisaTion W 227

B EXERCISE 14.3

1. Carryoutthefollowingdivisons.
(i) 28x*+ 56x (i) —36y° + 9y? (i) 66pors = 11gr?

(iv) 33yZ + Blxy?Z (v) 12a%p® + (- 6a°b?)
2. Dividethegiven polynomid by thegivenmonomid.
@) (5% —6x) +3x (i) (3y°—4y°+5y) +y*

@iy 8(y?Z2 + X372 + Xoy?2%) + y?Z2 (V) (0 +2x2+3X) + 2X
v (Pe® —p°e) + o
3. Work out thefollowingdivisons.
(i) (10x-25)+5 (i) (10x-25) = (2x—5)
(i) 10y(6y +21) =52y +7) (iv) 9x?y%(3z—24) + 27xy(z—8)
(v) 96abc(3a—12) (5b—30) + 144(a—4) (b—6)
4. Divideasdirected.
() 5(2x+1) (3x+5 +(2x+1) (i) 26xy(x+5)(y—4)+ 13x(y —4)
(i) 52par (p+q) (q+r) (r+p)+104pa(q +r) (r + p)
(v) 20(y+4) (y?+3y+3)+5(y+4) (V) X(X+1)(x+2)(x+3)+x(x+1)
5. Factorisetheexpressionsand dividethem asdirected.
@) (+7y+10)=(y+5) (i) (m*—14m-32)+(m+2)
(i) (5p?—25p+20)+(p—1) (iv) 4yz(Z +6z—16) =+ 2y(z+ 8)
(v) 5pq(p*—a?) + 2p(p +q)
(Vi) 12xy(9x% —16y?) =+ 4xy(3x + 4y)  (vii) 39y3(50y? —98) + 26y*(5y + 7)

14.5 Can you Find the Error?
Task 1  Whilesolving an equation, Saritadoesthefollowing.

Coefficient Lof a
termisusually not

X+ X+3x=72 shown. But while
Therefore 8x =72 adding liketerms,
72 weincludeitin
and so, x=g= 9 thesum.

Where has she gonewrong? Find the correct answer.
Task 2 Appudidthefollowing:

For x=-3,5x=5-3=2

Ishisprocedure correct?If not, correct it.
Task 3 Namrata and Salma have done the

multiplication of algebraic expressonsinthe
following manner.

Remember to make
use of brackets,
while substituting a
negative value.

Remember, when you multiply the

expression enclosed in a bracket by a

constant (or avariable) outside, each
term of the expression hasto be

multiplied by the constant

(or thevariable).

Namrata Salma

@ 3(x—4)=3x-4 3(x—4)=3x-12




For more FREE DOWNLOADS, visit www.aspirationsinstitute.com

228 W MATHEMATICS

(b) (2% =2¢ (2X)? = 4x?
(© (2a-3)(a+?2) (2a—3) (a+2) Squareamc;nomial. the
Make sure, numerical coefficient and
before =2a-6 =2a+a—-6 each factor has to be
applying any squared.
gpomua ) (d) (x+ 8)7 =2 + 64 (X + 8)2
forrgjullais =x?+ 16x + 64
r
applica)klale. (e x=5*=x-25 (x—5)?=x2-10x + 25

Isthemuiltiplication done by both Namrataand Salmacorrect? Give reasonsfor your
answer.

. a+5h
Task 4 Josephdoesadivisionas: T:a+1

Whiledividinga o B L a+5
polynomial by a Hisfriend Srrishhasdonethesamedivisonas ——=a
monomial, wedivide S
each term of the 5
olynomial inthe . . L a+ a
ﬁun%erator by the And hisother friend Suman doesit thisway: < °% +1

monomia inthe

denominator. Who hasdonethedivision correctly? Who hasdoneincorrectly? Why?

Some fun!

Atul awaysthinksdifferently. He asks Sumathi teacher, “ If what you say istrue, then
64 4

why do | get the right answer for 1—6=E=4?’ The teacher explains, “ Thisis so

64 16x4 4 _
because 64 happensto be 16 x 4; E: 16><1:E .Inreality, we cancel afactor of 16

and not 6, asyou can see. Infact, 6 isnot afactor of either 64 or of 16.” Theteacher

664 4 6664 4

} eer 4 _4 " gy . ina?
addsfurther, “ Also, 16611666 1' andsoon”. Isn't that interesting? Canyou

64
helpAtul tofind someother exampleslike E?

H EXERCISE 14.4

Find and correct the errorsin thefollowing mathematica statements.

1. 4(x-5)=4x-5 2. X(3x+2)=3x*+2 3. 2x+ 3y =5xy

4, X+ 2x+ 3x = 5% 5. by+2y+y—-7y=0 6. 3x+ 2x=5%?

7. (22X +4(2X)+7=2¢+8x+7 8. (2x)?+5bx =4x + 5x = 9x
9. (3x+2)2=3x*+6x+4
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10. Substitutingx=-3in
(@ x*+5bx+4gives(—3)?+5(-3)+4=9+2+4=15
(b) x*—5x+4gives (—3)>-5(—-3)+4=9-15+4=-2
() x®+5xgives(—3)?+5(3)= -9 -15=-24

1. (y—-3)2=y*-9 12. (z+5)?=22+25

13. (2a+ 3b) (a—h) =2a?—-3b? 14. (a+4)(a+2)=a>+8
3x?
15. (a—4) (a—2)=a2—8 16. yzo
3% +1 x 1 3 1
4x+5 7X+5
20. =5 21. 5 =7X

— WHAT HAVE WE DISCUSSED? —

When we factorise an expression, we write it as a product of factors. These factors may be
numbers, algebrai c variablesor algebraic expressons.

Anirreduciblefactor isafactor which cannot be expressed further asaproduct of factors.

3. A systematic way of factorising an expressionisthe common factor method. It consists of three
steps: (i) Write each term of the expression asaproduct of irreduciblefactors(ii) Look for and
separate the common factorsand (iii) Combinethe remaining factorsin each termin accordance
withthedigtributivelaw.

4. Sometimes, dl thetermsinagiven expression do not haveacommon factor; but thetermscan be
grouped in such away that al thetermsin each group have acommon factor. When wedo this,
there emergesacommon factor acrossall the groups|eading to the required factorisation of the
expression. Thisisthemethod of regrouping.

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

6. A number of expressionsto befactorised are of theform or can beput intotheform: a2+ 2 ab + b?,

—2ab + b?, a>—b?and X? + (a + b) + ab. These expressions can be easily factorised using
Identitiesl, I1, 111 and 1V, givenin Chapter 9,
a’+2ab+b?=(a+h)?
—2ab +b?=(a-D)?
-b?=(a+b)(a-b)
X+ (a+b)x+ab=(x+a)(x+h)

7. Inexpressonswhich havefactorsof thetype (x+a) (x + b), remember thenumerica termgivesab. Its
factors, aand b, should be so chosenthat their sum, with signstaken careof, isthe coefficient of x.

8. Weknow that inthe caseof numbers, divisonistheinverseof multiplication. Thisideaisapplicable

alsotothedivision of agebraic expressions.

N
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0.

10.

12.

Inthe caseof division of apolynomial by amonomial, wemay carry out thedivision either by
dividing each term of the polynomia by themonomia or by the common factor method.

Inthe caseof divison of apolynomial by apolynomial, we cannot proceed by dividing eachterm
inthedividend polynomia by thedivisor polynomial. Instead, wefactorise both the polynomias
and cancel their common factors.

Inthecaseof divisionsof algebraic expressionsthat we studied in thischapter, we have
Dividend=Divisor x Quotient.

Ingeneral, however, therelationis

Dividend = Divisor x Quotient + Remainder

Thus, we have considered in the present chapter only those divisionsin which the remainder
iszero.

Therearemany errorsstudentscommonly makewhen solving algebraexercises. You should avoid
making such errors.

Source: NCERT



