FACTORIZATION OF ALGEBRAIC EXPRESS%

REVISION OF KEY CONCEPTS AND FORMULAE

Wehave leamt the use of the following identities for the factorization of algebraic expressions :
O (a+b) =0+ 074 2ab
(D) (a-0) =a®+*-2ab
(@) (a° -0*)=(a+b)a-b)
(V) (a=b<c) =a® + b2 +¢2 + 2ab + 2be + 2ca
(V) 2%+ =(a+b)a? -ab+b?)
(V) 2%~ b = (a-b)(a® +ab+b?)
(V) (a+b) =a®+b3 +3ab(a+b)
(Vi) (a-5) =a® b3 - 3ab(a-b)
) b3+ -3abc=(a+b+c)a® +b* +® —ab-be - ca)

(x) fa+b+c=0,thena® +b° +¢3 =3abe

SOLVED EXAMPLES

MULTIPLE CHOICE

EXAMPLE 1 (a-b)> +(b-c)® + (c - a)® is equal to

(@) 24> +26° +2 (b)) (a-b)(b-c)(c-a) ()0 (d) 3(a-b)(b-c)(c-n)
Ans. (d)
SOLUTION We observe that (a-b)+ (b - c)+(c-a)=0.

(@=b)" +(b=c)’ +(c-a) =3(a-b)(b-c)(c - a),

EXAMPLE 2 If x+y =12 and xy =27, then 3 Y =

(a) 765 (b) 756 (c) 657
Ans. (b)
SOLUTION We know that

(d) 675

4y’ =(x+y)(xz—xy+y2)

_ x3+y‘l=(x+y){((x+y)2-3xy)}=12(122—3x27)
50

=12 (144 - 81) = 756
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ME3Nf X+y=- o v
ENAMUPLE 3P X4 = =4, then 4 0 120y 4 64 =

a) - o4 b) 12
( (b) 128 (©) 0 (d) none of these
Ans. (©)
SOLUTION We have, x+y = -4 or, X4y 44 =0
I B
VA +4 =3wxd or, 1M 4 v e 6d = 12xy or, x* 4y = 12xy + 64 = 0
ENAMPLE 4 If X =20 46, then 8y* =36 xy =

(a) 216 (b) -216 (©) 36 (d) -36
Ans. (a)

SOLUTION We have, x = 2y + 6 or, x - 21/ -6=0.

1+ (20)" +(-6)" = 3x (-2y) (~6)
= x¥ =8y - 216 = 36xy = ¥* - 8* ~ 36xy = 216
EXAMPLE 5 (@a+b+ c){(c —b)'-’ + (b _C)2 +(c_a)z)} -
@ &+ + -3abc ) a® +1° + 3
Ans. (©)
SOLUTION (@ +b+c){(a=b)* +(b-c)? +(c - a?)

(©) 2(a® +b® +c* - 3abe) (d) 3abc

=2(@+b+c)(a® +b* +c* —ab-bc—ca) =2(a®+b> +c® - 3abe)
EXAMPLE 6 If @® +b®> =5 and a+b =1, then gb =
4 4 -3
(@ —3 (®) 3 © % d) 7
Ans. (a)
SOLUTION (a® + b®) = (a + b) (a* - ab + b?)

= @ +b° = (a+b){(a+b) -3ab) :5:(1_3,,1,):,,1,:_%
EXAMPLE 7 If @® +(b—a)’ —b® =k(a-b), then k =

(a) ab (b) 3ab (c) -3ab (d) 3
Ans. (b)

SOLUTION We observe that a+(b-a)+(=b)=0.

a® + (b -a)’ +(-b)® =3a(b-a)(-b)

= & +(b-a)-b*=3ab@-b) = k(a-b)=3abla-b)=k=3ab
2 g2 Q2

' E =0, then 4 —+—=

EXAMPLE 8 If a+b+c =0, ve " ab

(a)1 (b) 0 () -1 (d)3

Ans. (d)

SOLUTION We have, a+b+c=0
3,13, 3 RIS S

abc bc ca ab
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ASSERTION -REASON

MENT-1 (Assertion) and STATEMENT-2 (Reasop

Each ot the tollowang examples contains STATI v one of which is the correct answer, Mark the

and has following four choices (a), (b), (¢) and (d), onl
cormeet choiee,

() Statement-1 and Statement-2 are True; Statement-2 s
() Statement-1 and Statement-2 are True; Statement-2 is not a corr
(©) Statement-1 is True, Statement-2 is False.

(d) Statement-1 is False, Statement-2 is True. ’
EXAMPLE o Statement-1 (Assertion):  The value of 1000° -900° - 100 is 270,000,000

If a+h+c=0, then >+ b+ = 3abe

a correct explanation for Statement.
ect explanation for Statemem.]

Staterment-2 (Reason):
Ans. (a)
SOLUTION We know that

3 13 3 2 2 2 _ -
@ s s =3abc=(@a+b+c)(a +b* +¢* —ab - bc - ca)

lfa+b<c=0, then

Y R L 3 2,32, 2
b -7 -3abe=0x(a"+b” +¢" —ab-bc—-ca)

- - -
)

= e e =3abe=0 = a*+ b+ = 3abe
So. statement-2 is true. We find that: 1000 + (-900) + (-100) = 0
Using statement-2, we obtain

10007 = (-900) + (-100)° = 3 x 1000 x (=900) x (~100)
= 10007 - 900° - 100% = 270,000,000
So, statement-1 is also true.

We find that stztement-2 is a correct explanation for statement-1. Hence, option (a) is correct.

‘ . o1 (Aerion: Thesl (0.093)* + (0.007)° _
EXAMPLE 10 Statement- ssertion): The value of (0.093) - (0.093) (0.007) + (0.007)2 is 0.1.
Statement-2 (Reason): @+ b =(a+ b)(a® - ab + b?).
Ans. (a)
SOLUTION We observe that statement-2 is true.
3,43
Now, @ +b’ = (a+b)(a® -ab+b?) = za +h =a+b
a* —ab + b2
Replacing a by 0.093 and b by 0.007, we obtain
(0.093)° + (0.07)°
)+ ) =0.093+0.07 =01

(0.093)" - (0.093)(0.07) + (0.07)

S0, statement-2 is also true and statement-2 is a correct explanation for statement-1

Hence, option (a) is correct.
EXAMPLE 11 Statement-1 (Assertion): a® (b - ¢)® 4 (€= a)* +¢ (g B = 30Dy (b - o) e~

Statement-2 (Reason): fa+b+c= 0, then 3 4 3 A = 3abe
Ans. (d)

SOLUTION Staternent-2 is true.
We observe that a(b-c)+b(c~a)+c(a-b) =



FACTORIZATION OF ALGEBRAIC EXPRESSIONS 53

Y=Y 4 b (e
a(b=cy 40 (c-aY 4 (@=b) = 3abe (@a=b)(b-c)(c-a)
o, statement-1 is not true. Hence, option (d) is correct.
l\‘\"‘ll 12 Shlfl‘"u"”—l ({‘Ssts,-ﬁon): (n+1'+('){(l1—”)2 +(b—'(‘)2 + (C_")E } =2 ({.,3 +bf‘+c3 _ aﬂbC)
Statement-2 (Reason): Ifatbac=0 then (a+b) +(b+c) +(c+a) =-3abe
Ans. (b)

SOLUTION (@ +b+c){(@a=b) + (b - ) + (¢ - a)? }

=2(a+b+c)(a® +b? +c® —ab—bc - ca) = 2(a® + b® + ¢ - 3abe)

So, statement-1 is true.

Ifa+b+c=0, then.

2@+b+¢)=0
= @+b)+(b+c)+(c+a)=0
= (@+ by +(b+cf+(c+a) =3(a+b)(b+c)(c+a)
= @+b)* + (b +0) +(c+a)’ =3(-c)(~a)(~b) = —3abe

So, statement-2 is also true. Hence, option (b) is true.

EXAMPLE 13 Statement-1 (Assertion): The product of (x* + 4y? +22 + 2xy + xz-2yz) and
(—z+x-2y) is x> -8y> - 2> —6xyz

Statement-2 (Reason): @ + b +c® -3abc = (a+b+c)(a® +b> +c? —ab - be - ca)
Ans. (a)
SOLUTION Statement-2 is true, being a standard formula.
Now,
(~z+x-2y)(x* + 4y® + 22 + 2xy + xz - 2yz)
= {x +(<2y) + (-2)} {x2 +(=29)" +(-2)° - 2 (-2y) = (-2y) (-2) - x (-2)}
=2 +(=2y) + (- z)® = 3x (<2y)(~2) [Using statement-2]

=x’ -8y’ -2 —6xyz
So, statement-1 is true. Also, statement-2 is a correct explanation for statement-1.

Hence, option (a) is correct.

EXAMPLE 14 Statement-1 (Assertion): a* +b* +c¢* —ab—-bc—ca =0 ifandonlyif a = b = .

Statement-2 (Reason):  a° +b* + ¢ = 3abc = (a+ b +c)(a® +b* + ¢* - ab - be - ca)
Ans. (b)
SOLUTION Statement-2 is true.
Now, a? +b? +ct—ab-bc-ca=0
< 2(a* + b* +c* —ab-bc-ca)=0
< @-bP+(b-cf+(c-af =0 a-b=0andb-c=0andc-a=0ea=b=c

So, statement 1 is also true. Hence, options (b) is correct.



N

MATHEMA ICs. Iy

PRACTICE EXERCISES
MULTIPLE CHOICE

Mard the correct alternative in cach of the following:

N
L.

2 - 2 1
The factors of 1% = xfy - aw® + ¢, are
@ (x+v)(x" - w4 ve)

© (x+v)i(x- v)

(b) (x+ v)(x? +ay + )
(d) (x-y) O+

L Thefactorsof 3 -1+ + 3av, are

b

o
.

|

10.

11.

2 2 -V - v —
(@) n—l*y‘;(.\':‘1+_v:+.\’+}l—-‘y) (b) (.1-+y+1)(.1 +y+1 Y =-x=-y)

(<)

2, .2
(r—l-_v)(r:—‘l—y:+.\‘+y+.\y) (d) 3(x+y-D"+y"-1T)

The factors of 83% <« b —gab + 1, are

(a) {?.:—!*-11(45*b:+l-3ab—2a) (b) (2“'l’+l)(4"2+b2_4"b+1_2"+b)
© Qe-b-DEE <P +1-20b-b-2a) (d) (2a-1+b)(4a” +1-4a~b - 2ab)

(x

- ¥ —(x-)’ can be factorized as

(2) 2?“3‘?: N _,_,3) (b) 2x(3x* + yz) () 2y (3y2 + .1'2) (d) 2x (.r2 + 3y2)

The expression (a-b)® + (b-c)® +(c - a)® can be factorized as

(2) (a-b)(b-c)(c-a) (b) 3(a-b)(b-c)(c-a)
(c) -3(z-b)(b-c)(c—n) (d) (@+b+c)@® + b +c* - ab-be - ca)
3
The value of (2;3) mlil) s ,is
(2.3)° < 0.69 +0.09
(a) 2 (b) 3 (c) 2.327 (d) 2.273

The value of

(a) 0.006 (b) 0.02 (c) 0.0091
- The factorsof 4 ~1-2x - %2, are
f2) (a-x+1)(a-x~-1)

(c)

(0.013)’ + (0.007) ,
(0.013" - 0.013 % 0.007 + (0.007)¢ * 1

(d) 0.00185

(b) (a tr-N@a-x+1)

(a+x+1)(a-x-1) (d) none of these

The factors of x* + x* 425, are

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

(c)

The factors of x* +4y2 + 4y-4xy- 2x - §
(a) (x-2y-4)(x~-2y+2)

(c)

2 ) (b) (x? 423y, 5)(x* + 3x - 5)
-+ 5 - )
(x* + x+5)(x* ~ x 4 5) (d) none of these

s are

(b) (x‘y+2)(x—4y—-4)

(x+2y-4)(x+2y+2) (d) none of g,
ese

The factors of x* ~7x 4+ 6, are

(a)

x(x-6)(x-1) (b) (x? = 0)(x 1)
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Each of the following questions contains STATEMENT-1 (Assertion) and STATEMENT-2 (Reason)
and has following four choices (a), (b), (c) and (d), only one of which is the correct answer. Mark the

TORICATION OF AT GUBRAIC EADIRI SSTONS
(© (D42 (v - 3) (d) (x=1(x+3)(x-2)
. Theexpression x* + 4 can be factorized as
@ (F+2r+2)(x* —2v+2) b)) (P +2v+2)(x? 4+ 2v-2)
© (@ -22x=-2)(x? =2x+2) (d) (x?+2)(x? -2)

Lot 3xy =asb4c, thenthevalueof (v-a)' + (x =) + (x =)' =3 (x —a)(x - b) (x —¢) , i85

(@) a+b+c (b) (a=b)(b-c)(c—a)

© 0 (d) none of these

If (x+v) = (x =)' -6y (a? - v?) = ky*, then k =

(@) 1 (b) 2 (c) 4 (d) 8

51X =33 +3x+7 = (x+ 1) (ax? + bx + c), then g+ b+c=

(a) 4 (b) 12 (c) =10 (d) 3

EX+l=1 (x,v=0), then the value of x* -y is
v X

(a) 1 (b) -1 (© 0 (d) %

. Which of the following is a factor of (x + y)3 -3+ yz)?

-
-

(a) x =+ vz + 2xy (b) x%+ yz —xy (© xy? (d) 3xy

ASSERTION-REASON

correct choice.
(a) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
(b) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
(c) Statement-1 is true, Statement-2 is false.
(d) Statement-1 is false, Statement-2 is true.
18. Statement-1 (Assertion): (a—b)® +(b—c)* +(c-a)’ =3(a-b)(b-c)(c-a)
Statement-2 (Reason): If a+b+c =0, then a® + b + ¢ = 3abc
19. Statement-1 (Assertion): If 3x = a + b + ¢, then
(x-aP +(x-b)’ +(x-¢) =3(x-a)(x-b) (x-0)
Statement-2 (Reason): If a+b+c =0, then &’ + b’ +¢* = 3abe
20. Statement-1 (Assertion): If a+b+c=5 and ab + bc 4+ ca = 10, then a + 0+ =3abe = 25
Statement-2 (Reason): @ + b’ + ¢* —3abc = (a+b+ C){(ﬂ +b +c)* = 3 (ab + be + r:n)}
21. Statement-1 (Assertion): If a, b, ¢ are all non-zero such that a+b+c=0,
2 42 2
E_ + 2_ + C_ =3
bc ca ab

Statement-2 (Reason):  If a+b+c =9 and a® + b? +¢* = 35, then ab + be + ca = 23



State
Statement-2 (Reason):

15,

.

-~ - ‘
Statement-1 ©.027)" + (0.023)

- \.\\% ‘1 . Tha v . TP MR AR

ertion): The value of wm;)} ~ (()I(\zy)(().()zj) 1 (0.023)

Ao e (- by - ab b?)

. ANSWERS
RS 2. (%) 3 (©) i @) 5. (b)
- 9 % W) 10. (a) 1. (d) 12. (a)
::: 1e. () 17, (d) 18. () 19. (a)
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