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ALGEBRAIC IDENTITIES

REVISION OF KEY CONCEPTS AND FORMULAE
Following are some useful identities:
() (a+b)* =a*+b°+2ab (i) (a-b)® =a®+b*-2ab
(i) (a+b)(a-Db)=a*-b°
(iv) (a+b+c) =a*+b>+c +2ab+ 2bc + 2ca
(v) (@a+bP =a®+b>+3ab(a+b)
(vi) (a—b)® =a®-b®-3ab(a-b)
(vi)) @ +b® =(a+b)(a®-ab+b?)
(vii) @ - b® = (a - b)(a® + ab + b?)
(ix) @ +b®+c-3abc=(a+b+c)(a*+b* +c* —ab—bc—ca)
(x) @ +b>+c®—3abe = %(a+b+c){(n—b)z+(b—c)2 +(c—a)2}

(xi) If a+b+c=0,thena® +b +c* = 3abc

SOLVED EXAMPLES
MULTIPLE CHOICE

EXAMPLE 1 The square root of a* + lz +2 s
a

1 2
(a) a+l (b) a—-— (c) ,,h.lz (d) ,,-_iz
a a a 2
Ans. (a)
SOLUTION We find that
2
a2+—12-+2=az+—12—+2xax~]-=(a+l]
a a a a
2 1 . 1
So, the square root of a° + — +2 is a+;.
a
1 .
EXAMPLE 2 The square root of a +;—2 is
@) a-1 (b) Vi + = © i(ﬁ-l) @ a+l
a Ja Ja a

Ans. (c)
SOLUTION We find that

39
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) (@ + D) (b + ) (ct a)’
EXNAMPLE 3 The oalue of b-OC-a) @-M- o @-no-o
(@ -1 M 0 (© 1 (d) 2
Ans (a)
SOLUTION We find that
(@« M (b+0) (¢ +a) (@-b)(@+by +(b—c)(b+ o +(c-a)(c+ a)’
G-)c-a) (@ =B (c-a) ’ (@=-0(-0) ) (a-b){b-c)(c-a)
@b - SN b+ ) — M) 4 (e +a) (P _ﬂz) ) a*b — ab® + b - be? + c?a - ca?
- (@=-0)(b-¢)(c-a) ) (@a=-b)(b-c)c-a)

_(& =ba) (2 b -k )+ (cta-cal ) b* (c-a)-b (c*-a®) + ca (c-a) _ (c—a)(bz—b(c+a)+ca)
. (@=8) (b=c)(c-a) (a=b)(b-c)(c—a) (a=b)(b—c)(c—a)

‘»‘--‘)Ili":-bc)-(m—lw)} _e-afp-q-a-o} (c-ayp-c)b-a)
(@=-b)(b-¢)(c-a) (a=b)(b-c)(c-a) (a by(b-c)(c—a)

2 1 1 1
EXAMPLE 2 The square root of the expression ﬂ—(ﬂ +b*+c?)+2 + ) + is

@ ®) Va+Jb+c (c)‘/_\[_\/‘(d)\/_\/-\f-

Ans. (d)
SOLLTION We have,

I, - - - 1 1 1 1 5 2 (nb+bc+ca)
a -0+ é2(—+——+-] =— b+ 2| =
F-c( ) a b ¢ abc(a * )+ abc

=—‘l—-(:x2 + b+ < 2ab + 2bc + 2ca) = -1—(a+b+c)2 =[a+b+c
abc abc Jabe bc m
So, the square root of the given expression is \/_ \[- \/-_

P

x? 9

x 3 .
EXAMPLE 5 The square root of +42 395 .‘.;.,5
2x 3 1 x 3 3 2 1 i 3 1
—_— ——— —_———1] b R ) X o 1
@3 %2 ®) 375 © T+373 @ 5+
/Ans. (d)
How o, 9 _x_ 3.5
I R P
2 2 2 \
(2T T DA 2) e 2oy
\3) 2] T2 200 2) " )\ ) T 3Ty 2
30

x
iree : » is —+ — - —,
Hence, the required square root is = 223
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INAMPLE & The square root of the expression (xy + xz - yz)* = dxyz (x = y) is
(@) W+ vz - e (b) x+y -2y (€) xy+z-y (d) xy +yz - 2X

Ans. (d)

SOLUTION We have, (xy + xz - yz)? = dayz (v - v)
=(v+xz -z —d(ey)(xz)+ 4 (xy)(v2)
= (W) + (x2)" + (v2)? -2 (v V) (vz)-2(x2)(yz) -4 (xy)(x2)+4(xy)(y2) + 2(xy) (xz)
= (W) + (x2) + (v2) + 2 (v ) (vz) - 2 (vy) (v 2) - 2(x2) (y 2) = (xy —xz + yz)’

So, required square root is (v - xz + yz)

-

EXAMPLE 7 The square root ofi+lq-—l+£_§ is
4 ac a 2 4
a 1.1 a 2 a1 1 a 2 1
_—— o — b _+__l — - Ay =—=-———
Ans. (a)
soLutiony .1 1,83
4 a a 2 4

(3T - 2 3)E)AHE) ) ) )

a 1 1
Hence, required square root is (E 2 + E)

EXAMPLE 8 The expression (4a + 5b + 5¢)° — (5a + 4b + 4c)® + 9a® is a perfect square of the expression
(a) V3 (b+0) (b) 3(b+c—n) (©) 3(b+c) (d) 3(-b+c—a)
Ans. (c)
SOLUTION (44 + 5b + 5¢)* — (5a + 4b + 4c)” + 9a*
= (4a+5b+5c+Sa+4b+4c)(4a+5b+5c—5a-4b-4c)+9a2
=9(a+b+c)(-a+b+c)+9a2

—9lb+c)+alb+c)-al+9ad =9{(b+c) —a’}+ 97 =9(b+c)f =3(b+0)

EXAMPLE 9 The expression (3a+ 2b+3c)® —(2a+3b+ 2¢)* + 5b* is perfect square of the expression
(@) V5(a+b+c) (b) /5 (a+b) (© J5(a+c) (d) V5 (a+c-b)
Ans. (c)
SOLUTION (3a + 2b + 3c)? — (2a + 3b + 2¢)* + 5b%
= (3a + 2b + 3¢ + 2a + 3b + 2¢) (3a + 2b + 3¢ — 2a - 3b - 2¢) + 50°
= (5a+ 5b +5¢)(a—-b+c)+5b% =5{(a+c)+bl(a+c)-b] + 50?

= 5(a+c) - b?)+5b* =5(a+c) ={J5(a+c)]2

10 10
’. 2, then (E) - (2] is equal to
a b

a
EXAMPLE -+
E 10 If b .
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Ans \\‘
b

SOLUTION We have, 24,022
b a

>
[l

\-:-I
:>

= . ‘ —E] [
\\.‘*‘ L\ b Na

— o 10 10

: I a v a0 [g) =(£] a'? (p)°
= I‘T,} O“J;:,' a b a o) \a ”(5) ‘(;) =0.
g 1 1 1
ENAMPLE 11 fabe=6 and a+b+c=6, then —4 —+—=

ac ab bc

(a) 2 ®) 1 (© 3 (d) 0
Ans (b)

SOLUTION We have, g+b+c=6 and abc = 6

a-b=c 6 1 1 1
= — == —+—+—=1
ahc 6 bc ca ab

EXAMPLE 12 J(a+b+c) +(a+b-c)® +2(c? —a? - b% - 2ab) is equal to

(2) 2 (b) 2a (c) 2b (d) a+b+c
Ans. (2)
SOLLUTION We find that

(a-—bAtc)z+(a+b—c)2+2(c2—a2-bz—Zab)
=2(a’ +b* +c* + 2ab) + 2 (c® - a® - b* - 2ab) = 2 (2c?) = 4c?

.f{a-»b-»c)z+(a+b—c)2+2(c2—az—b2—2ab)=2c

EXAMPLE 13 If g-v'-!-’- =1, then @ - b® =
a

1
(a) 1 (b) -1 (c) 5 (d)o
Ans. (d)

b
SOLUTION We have §+—-=-]:>a2+bz+ab=0
a

a -b ._.(a_b)(az+ab+bz)=(r¢—b)x()=

EXAMPLE 14 If as b =8 and ab =12, then ¢° 4 ) -
Ans. (b)
SOLUTION We have, g+ b = 8 and ab =12

Now, a4+ b =8=(a4b) =64 = g ”’2"2“"=f’4=>ﬂ2+bz+2x8=(,4:>u2+b:=48
a 4b1.—(a+h)(u «a!ub’) 7'8(48‘12)“3“36=288
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ENAMPLL 15 Tf Lu + = 4 2) -4, then 2% 4 L
a II‘

(12 (b) 13 (©) 14 (d) - 14
Ans. (©)

-

“
-

SOLUTION We have, Ln vl + 21 =4
a J

1 1
= A+—-+2=42 3q+-=0o0r,a+-=-4
a a a

1 \ 1
Now, a+ .—r =0=a"+1=0, whichis impossible. Therefore, a + = # 0
a

-

1 Oy ~
‘z¢—=—4:“tll+—) =16:ﬂ‘+%+2:16=;“2+l2=14
a i, a a

) ¢ o b . S |
EXAMPLE 16 If X+ —==7, then x* - — =
X X

(a) 93 (b) 1445 (©) 1355 ) V5
Ans. (b)

SOLUTION We have, x + l =7
X

1Y ..
[x+-) =7-:>xz+i2+2=49=>x’-+l=47

= x X x?
s 1 1Y > 1
= re—s-2=45=|x-=| =(3J5) = x-==35
x* x x

P—;liz(x—%][xz+—11,—+1J=3~./§(47+1)=144~f§
X

(a-b)® -(a+b)?

EXAMPLE 17 +a(a® +3b%) =

@) & - i (b) (a +b)® (c) a®+b° (d) (a-by
Ans. (d)
soLUTION 2= by’ ; @+’ (a* +3b7)
_(@-b -3ab+ 3ab2);(a3 +b° +3a%h + 3ab?) o + 3007
= —b® - 3a% + a® + 3ab® = (a - b)®
ASSERTION -REASON

Each of the following examples 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

correct choice.
(a) Statement-1 and Statement-2 are True; Statement-2 is a correct explanation for Statement-1.

(b) Statement-1 and Statement-2 are 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.
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ENAMPLE 18 Statement-1 (Assertion): J(u sbae)y +(@a-bac) +2(b ¢ -2ac) =2

SRR N S XY + Yz + zx
Statement-2 (Reason): (xty+z) =xt+y b4 2(xy +y )

Ans. (a)
SOLUTION Statement-2 is true, being a standard formula, using statement-2, we obtain

(@b @b aof 4207 - a® - - 2a0) = 2(a? + b7 + ¢ +200) + 2 (b ~ ¥ - ¢2 — g

= 442
v(@+bsg) s@-b+c)f+2(0*-a® -c*-2ac) = 2b
So, statement-1 is also true. Also, statement-2 is a correct explanation for statement-1.
Hence, option (a) is correct.
EXAMPLE 1S Statement-1 (Assertion): o> +0° +3ab-1=(a+b-1)(a* +b% + a2+ b - ab + 1)
Statement-2 (Reason): @+ b+ -3abe = (a+b+c)@® +b* +c2 + ab + be + ca)

Ans. (¢)

SOLUTION Statement-2 is not true, because

-
s

@+ b+~ 3abe = (a+ b +¢)(a® + b2 +¢ —ab-bc - ca)

Using this formula, we obtain

@+ b +(-1)° = 3ab(-1) = (@a+b+ (-1))(::2 +b0 4+ (=1 —ab-a(-1)-b (-1))

— a3+b3+3ab—1=(a+b—1)(a2+b2+a+b—ab+1)
So, statement-1 is true. Hence, option (c) is correct.

EXAMPLE 20 Statement-1 (Assertion): (a - b)3 +(b-c) + (c-a)P =3 (a-b)y(b-c)(c- a)

Statement-2 (Reason):  1f a+b+c = 0, then a° + b® + ¢ = 34bc
Ans. (a)

SOLUTION Statement-2, being a standard result, is ture. We find that

(a-b) +(b-c)+(c-a)=0
Therefore, using statement-2, we obtain

(a - b)’ +(b-c)’ +(c-a) = 3a-by
So, statement-1 is true. Also, statement
Hence, option (a) is correct.

=c)(c-a)

-2is a correct explanation for statement-1.

EXAMPLE 21 Stalement-1 (Assertion): a4+ b2 —ab~be - ca = ifand onlyif a=b=c.

Statement-2 (Reason): (@+b+c) =q2, b 4?4 2ab + 2be + 2ca
Ans. (b)
SOLUTION Statement-2, being a standard result, is ture,
Now, a2+b2+c2—ab-—bc—m=0
& 2a% +2b% 4 2¢* - 2ab - 2be - 2 - 0 [Multiplying both sides by 2l
- (a2+b2—2ab)+(b2+cz—2bC)+(cz+n2—2m)=0
= (@b +(b-c)+(c-a) =0
- g-b:Oandb-c:(landc—-nz()cna:b.—:c_

So, statement-1 is also true. Hence, option (b) is correct,
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CHLTION Nadeenind-2 s true
-..\w-'..'.'.".‘.\ o 3
e bove, = 4 0 S @ N s dak s abe kv = Sake
= -
Thass, wv have
1 3
I.'-L-'"‘“:-\-‘;-\‘n\\-‘t}l-—:“\'
<
3
- ““n CL’."\",'c'y-th\-.;_}\*
o -
&

= ¢l « ) ) -:‘-':5‘-'(-1:‘P':)‘3ah'ﬁ9.:!'c::n(b:+r:)+b(c’+a2)+c(n1+h2)=6abc.

: & } ¢« a b) (a c) (b ) ad+b at+cd b ad?
- W - W - — - - = | h] =4 - —_ - | = + +
, g ¢ a b b a) Lc a ¢ b ab ca be

(¥ sty bt e g )ec(a® 4 b7) _ 6 abc
ax abc

S wistemet] i true But, statement-2 is not a correct explanation for statement-1.

6

Henoe, opoon (b) 1s commect.

PRACTICE EXERCISES
MULTIPLE CHOICE

Miari e correct oltermatioe in each of the following:

| s 1
1. Bze—=s5 thenxr +— =
4 - rz
2) 25 (b) 10 (c) 23 (dy 27
- " l
2 Hre—=2thenx + -y =
x ¢
2) 4 (b) 14 (c) 8 (d) 2
1
:'1‘1"!""‘,MI"-—‘--.
J x
(s) 196 (b) 194 (c) 192 (d) 190

) I
. fxe-=3 then £+ — -
, wn 1 J

(2) 927 (b) 414 (c) 304 () 322

S oot o102 thens-La
' x
(a) B (b) 10 (c) 12 (d) 13



1
Wate L0 then v o !
\

k!
{a) 8

(1) 10

1
It 2 - v = 4, then - - -
\

(M 4

(c) 15

(c) 3

‘ 2 2
WWaeDac=Oandad+ A+ =23, then bt =

-~

a) 38

(a - ,‘-1‘

(b) 58

. \.“ - \').‘ - d)‘ =

@ (@esde)(@ +b et —ab-be-ca)

 3@-®»NE-0)(c-a)

asr=3and ab =2, then @* +b* =

(@) 6
Ifa-b=-8
(@) 244

(b) 4

and ab = -12, then 4° -b =
(b) -240

(b) 3,x-3,x+3

TS T3 -2x753x25+25x25 isequal to

(2) 10000 (b) 6250
(x—w)(x=y)(x « ) (x* +y') isequalto
(a) =™ -¢* (b) x*-y°
& ] 1
If x* «+ — =623, then x+;=
(2) 7 (b) 25
o 1 3 1
If x* + — =194, then x +— =
x x
(2) 76 (b) 52
If x-l=1—3. then 1+l=
x 4 x
17
(2) 4 (b) T

2 4
If 3x+; =7, then (9"2“:?)=

fa) 25

NP RY R T

fa) a+b=c

X
(b) 35

—ab - bec - ca =0, then
(b) b+c=a

() 127

(d) none of these

(c) 9

() -224

If the volume of a cuboid is 3x* — 27, then its possible dimensions are
3 (c) 3,x%,27x

(c) 7500

© x®+y°

© 33

(c) 64

13
(c) )

(c) 49

() c+a=>b

MATHEMAT

() none of thege

(d) 2

(d) none of these

(L) (a- by(b-c)(c- a)

(d) 12

(d) -260
d) 3,3,3

(d) 3750

(d) xl6 +y16

d) -3J3

(d) none of these

d 7

(d) 30

(d) a=b=c
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2
~1

28.

29.

30.

31.

32.

2 2

R
w0, Mfa+bac=0, then il—+b_+i.=

be ca ab

() 0 (b) 1 () -1 (d) 3
U a0 4V 20, then

@ a+b+c=0 (b) (a+b+c) =27abc

(€) a+b+c=3abc d) a+b 4+ =0

If a+b+c=9andab+bc+ca =23, then a® +b* +c* - 3abc =
(@) 108 (b) 207 (c) 669 (d) 729
(@ - + B - )+ -a?)
(@a-0*+@b-07*+(-a) -
(@ 3(a+b)(b+c)(c+a) (b) 3(a-b)(b-c)(c-a)
() (@a=-b)(b-c)(c-a) (d) (@a+b)(b+c)(c+a)

. The product (a + b)(a - b) (a* — ab + b*) (a® + ab + b?) is equal to

(@) o +0b° (b) a® -1 © a°-b d) a+b

The product (x* —=1)(x* + x? + 1) is equal to

@ x®-1 (b) x®+1 © x®-1 d x*+1
. If£+2=1,thena3+b3=
b a
(@) 1 (b) -1 (c) 1/2 (d) 0

1 1
CIf49a* -b= (7a+5][7n —5), then the value of p is

(a) 0 ®) © — @ L
a 1 = >
One of the factors of (5x +1)* — (5x —1)° is
(@) 5+x (b) 5-x (c) 5x-1 (d) 20x
If 9x* -b = (31 + %](BI —%J, then the value of b is

1 1
(a) 0 ®) 75 © 3 @ 3
The coefficient of x in (x + 3)° is
@ 1 (b) 9 (c) 18 (d) 27
The value of 249 - 248% is
(a) 1 (b) 477 (c) 487 (d) 497

Which of the following is a factor of (x + y)? -+ y)?
(a) x?+2xy+ yz (b) x*-xy+ y2 (c) Il_lz (d) 3xy
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3 : h 1 A L I
S ~ (v ), the valuc ot X7 = v 18

@ 1 (b) -1 : () 0 (d) 5
Mo acvs=2and w=1, then at syt =
@ o (b) 4 (¢) 8 (d) 2
™ Ut Ve w=1and x+y=2thenay = .
@) =3 (b 3 (©) ':.,‘ (d) 0
351 2 ¢ are natural numbers such that @@ +b* +¢? =29 and ab+ be+ ca = 2, ang
& - 2. >y =
(@) © ®) 6 (©) 7 (d) 10
3. K2x+¥ =12 and xwv = 30, then 8x° + 12'-; S
S /
(2) 1008 (b) 168 (c) 106 (d) none of these
ASSERTION-REASON

E2ch of the following questions contains STATEMENT-1 (Assertion) and STATEMENT-2 (Reason)
s following four choices (a), (b), (¢) and (d), only one of which is the correct answer. Mark the
correct choice.

(2} Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
‘D) Statement-1is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.
fc) Statement-1 is true, Statement-2 is false.
(d) Statement-1 is false, Statement-2 is true.

38, Stztement-1 (Assertion): If a+b+c¢ =0, then @ + b® + 2 = 3abe

Stztement-2 (Reason): & +b°+c® -3abc = (a+b+c)(a® +b* +c? - ab - be - ca)

Ul
3]

Stztement-1 (Assertion): (a+b+c)® = a® +b% +¢? - 2(ab + bc + ca)
Stztement-2 (Reason): & + b’ +¢> —3abc = (a+ b+ c)(a® + b* + ¢* - ab - be - ca)

i 3 1 5 1 x 1 ¥ 1 ax x a
40, Stztement-1 (Assertion): @ +—ax+—x L—=(a+___J R R
) 8 64 8 4 2 16 4 4 8 2

Statement-2 (Reason): &’ + b’ + ¢ +3abe = (a+ b+ c)(a® + b +c* + ab + be + ca)
31. Stztement-1 (Assertion): If a+b+c =6, ab+bc+ca=11, then a® +b% +c2 = 14
Stztement-2 (Reason): (a+b+ c)2 =a* 4+ b +c% 4 2 (ab + b + ca)
= y?) + (4 = 2P 4 (22 - )
(x-y) +(y-2)° r(z-7) =(x+y)(y+2)(z+x)
Statemnent-2 (Reason):  If a+b+c=0, then a® + b 4 &3 = 3apc.

42. Statement-1 (Assertion):

43. Statement-1 (Assertion): The  square  root  of -]-—(a + b2 +cz)+2(l+l+1) is
c

FEE -

Statement-2 (Reason): @ +b" 4% = 3abe = (a4 b+ c)(a? 4 h2 4 (2 ab - be = ca)
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15.

N

-

™

3o.

()

R (\‘)

()
()
)
(©)
(a)

(d)
(©)
(b)

- (d)

30. (d)

. ()

. (b)
10.
17.
24,
31.
RhR

(c)
(b)
(b)
(d)
(a)

ANSWERS

4.
11.
18,
25.
32,
39.

(d)
(c)
(b)
(©)
(d)
(d)

.. (b)
12.
19.
26.
33.
40,

(b)
(d)
(d)
(c)
(c)

(a)

- (a)
. (d)
. (b)
. (d)
- (@)

. (d)
14.
21.
28.
35.
42.

(b)
(b)
(d)
(b)
(a)

49



