


Sol: atb+c=0
atb=—corc=—(a+b)
B2+c*+bc=b*+(a+ b —bla+b)
=b*+a* + 2ab + b* — ab-b*

=bp+a+ab
b* +a* +ab 2 +a*+ca
3 . 3 =1;Also 72 3 ;, =1
b4t +be b +¢* +be

Given expression is equal to 2.
Alternative Solution:
Sincea+b+c=0 = a=1,b=-1,c=0
put these value in given expression to get equal
to 2.

Ans: 2

ExampleS5.If x=b+c,y=c+a,z=a+b, then find
x2+y2 +zz-yz—zx—xy

thevalue of a* +b® +¢? —bc—ca—ab

Sol: x—y=(b+c)«(cta)=b-a
Similarly, y—z=c-bandz—x =a-c
Now x*+ y*+ Z2—yz—zx—xy

1
[c=y)+ (=2 + (z—x)]

2
Sl(b-aF+ (e~ bP+ o]
1

5 [(@a—b)*+ (b—c)*+(c—a)?]

=a*+b*+c*—bc—ca—ab
the value of the given expression of equal to 1.
Ans: 1
Example 6. If a + b + ¢ = 0, find the value of
a* +b*+¢t
a*b® +c*(a* +b?)

Sol: a+b+c=0meansa+5b=-—

or @+ b? + 2ab = ¢*

or @+ b*—c?=2ab

squaring a* + b* — c* =2(a’b? + b2+ Ead)
a* +b*+ct

or =2

a’b* +c*(a® +b° )
Ans: 2

Example 7. If x +y +z=0, then what is the value of
1 1 1

+ + 9
2 2 2 2 2 2.
PP = i = e =g

Sol: x+y=—zor x*+y*+2px=17*

PR+ -2="2yz
Similarly, 3? + 22— z22=-2yzandz? + x?—)?=—2zx

Thus the given expression is equal to

Ans: 0
Example9.1f a=x(y—=z), b=y(z—x)andc =z(x—y)

_ oz B &)
What is the value of dbél %3 3 3 8

Pz
a b c
Sol: — =—y—z,—=z—xand —=x-—).
X v zZ
c
Now —+ —+—=y—z+z—-x+x—y
2
=0
3 3 3
a_+b +£_ a b ¢ 3abc
3 Tl i e

The given expression is equal to

xyz 3-abc_3

abe  xyz
Ans: 3
AR i, oo bl
xample 10. tb+c—x, Sseas e =z, what is

1 % 1 & 1
9
thevalueof1+x l+y 14z
a _a+b+c 1 b+c

Sol: 1+x=1+

b+c b+c¢ l+x a+b+c

etc.




b+c c+a

Given expression =

+
a+b+c a+b+c

a+b
_{_
athb+c

2(a+b+c)

~ (a+b+o)

]

Ans: 2

Example 11. If x + y= 2z, what is the value of

X 5
T 9
¥=2 y=EF-
Sol: Xx+y=2zmeasnx—z=y. (1)
X Z % z
+ = +
xX—2 yp=z z=Y¥ Y=z
~X+2Z Z—X
= = from (1)
V—=z &=%
=1
Ans: |

Example 12.If x =a?> - bc, y =b*—ca, z =c* —ab

ax+by+cz
at+b+c)x+y+z)

then what it the value of (

Sol: ax + by + cz= a(a* — be) + b(b* - ca)
+e(c?— ab)
=a + b+ - 3abe.
Also (a+bt+c)(x+y+z)=(a+b+c) (a*— be+ b?
—ca + ¢ —ab)
=(a+b+ec)(@+ b+
—ab —ab — bc — ca)
=@+ b+ —3abe
the value of the expression = 1
Ans: |

~ MULTIPLE CHOICE QUESTIONS

Tick (v') the correct choice amongst the following:

1. If a+b+c=0,then(a*+b*+c3)+abeis equal
Lo

n

(a) 1 (b) 2
(c) 3 (d) 9
. at +b* +¢* .
If a+b+c=0,theh 55— 15
a’b” +b°¢c +c a”
equal to
(a) 4 (b) 2
(c) 1 (d) 16
1
I a+ b +e=0 then “3———>
b~ +c¢" —a”
" 1 I _ l
) 2 2 ) 2 ) t
c“+a*-b- a“ +b"—c i o
(a) 3 (b) 6
(c) 1 (d) 0
B b 2
If x+y+z=0,then & +l—+"— is equal to
yz zX Xy
(a) 3 (b) 27
(c) 1 (d) -3
If a+b+2c=0,thenthe value of & + b+ 8cis
equal to
(a) 3abc (b) 4abc
(c) abc (d) 6abc

: (.\'—.1.‘)3 +(y—:)3 +(:—Jc)3
The value of 1S

(x-y)(y—2)(z-x)

equal to
(a) 1 (b) 2
(c) 3 (d) -1
If x=a(b- ), v=b(c—a); z=c(a—b), then
3 3 x3
X V z
L—] +[;—J + (—J is equal to
a b c
oz b L2
@) abe (b) 3 abc
(C) 3£ (d) 3(,\'+}/'+Z)
abc (abc)



10.

11.

12.

13.

14.

15.

2 2 2
a® 4B 4ot
If a+b+c=0th i I
a ¢ =0 then by I to
(a) 2 (b) 1
(c) I (d) 3

If a + b+ ¢ =0 then the value of

(a+b)(b+c)(c+a) is
abe

(b) ~I
(d) 3

(a) 1
(c) 3

If a + b + ¢ = 0 then the value of

a:(b+c)+b:(c*+a) +c3(a+b) ’
abe :

S

(a) 3
(c) —1/3

If @+ b+ c=0thenthe value of (a + b +c)’ — (&
—b* - 3isequal to

(b) 3
d 13

(a) 2abc (b) abce
(¢) —3abc (d) —abc
If ab + bc + ca = 0, then the value of
1 b 1 + 1 .
& —be b —ga ¢ —ab ©°AED
(a) 3 (b) 3abe
(c) abc (d) 0
X ¥y 4
If = a; = b; = ¢; then
yY+z Z+x xX+y
1 » 1 2 I .. l
l+a 1+b l4c 943 e
(a) a+b+c (b) 3
() 2 (d) 1

s a c
I[fa+b=2c;, then —+——
a—c b-c

(b) -1
(d) 2

is equal to

(a) O
(c) 1
a* —b% —2bc—c?

= is equal to
a* +b*+2ab—c? 4

16.

17.

18.

19.

20.

a+b+ce . a—-b—c
@) a—b+c (b) a+b—-c
a-b-c q a—-b+c
© a—-b+ce (d) a+b+c
X+ 1+ z Z+Xx
Ifa= : 'v,b=) — andie= T.thenthe
lue of S - . ]
value o fv AT e is equal to
(@ 3 (b) 2
(c) 1 (d) -3
Ifa*>=b+c; b*=c+a; c*=a+ b, then the value
¢ | 3 1 N 1y 2 |
BT Bel el T
(a) 4 (b) 3
(c) 2 (d) 1

Ifx=a+b;v=b+c; z= ¢+ a. then the value of

3
% +.v3 +z° —3xyz

i |t
a +b* +¢* -3abe Gl
(a) 3 (b) 2
(c) 1 (d) 173

If x=a*—be, y=b*—ca, z= c*+ ab, then the

(atb+c)(x+y+z)

value of arihy ez is equal to
(a) 3 (b) 2
(c) 1 d 0

Ifa+ b+ c)>=3(ab+ bc + ca), then which one
of the following is true?
(@) a#b#c
(c) a<bh<e

(b) a>b>c
(d) a=b=c

1. (c) 2. (b) 3. (d) 4, (a) 5.(d)
6. (c) 7. (¢) 8 (d) 9. (b) 10. (b)
11. (c) 12. (d) 13. (¢) 14, (c) 15. (b)
16. (¢) 17.(d) 18 (b) 19. (¢) 20.(d)



SOLUTIONS

[For Some Selected Problems]

—

atb+c=0
a+b = —c, cub both sides
(a+b) = (—c)}
@+ b+ +3abe(—¢)=0
@+ b+ c? = 3abe.
a+b=—cora*+ b*+2ab =c’
a*+ b*> — ¢* = —2ab, squaring again
both sides
a*+ b c*+ 2a7b? - 2aPc? - 2% = -4dPb?

a*+ b* = 2(a*b*+ b*c*+ c*a)

a® £ 5* 46
5
(@*b* +b°c* +c*a?)

=21

atb+c=0

= b + ¢ — a; squaring both sides
b%+ ?+2bc = a?
or b? + - a* = -2bc
Similarly ¢? + a*— b* = — 2ca
and a*+b*—c* = -2ab
1| 1 | 1
Givein expression = — S[I_); + i 2 E}

_l_(a+b+(‘]
2\ abe

g Bl o

X y z Xt ‘V] + 23

—_—t =

yz = X xyz
3xyz

xyz

=3 (s X+ +22=3x2)

6. a=(x—-y)b=(-z)andc =(z—x)

g @ +b+c¢ 3abe

GE
abe abe

ERRRREAIE
a b ¢) “\a)\b)\b
8. a + b+ ¢= 0; squaring both side
a*+ b*+ ¢+ 2(ab+ be+ca)=0
a’ +b* +c*
(ab+bc+ca)
9. a+ b= —cect.

JEBER ).

G.E 5 ==

. cl:(b+c)+bz(c+a)+ (a+b)

10. GE
abce

- a*(-a)+ b* (-=b)+ cz(—c)

abe

(a3 +b +c3) 3abc
~ abke | abe
1. (a+b+c)P—(a®+ b+ )
= (@ + b+ )
—(3abc)=-3abc.
12. a*—bc = a* + ab+ ac = a(a + b+ c) etc.

=3

I

1 | I W
= | -
GE ala+b+c) +|:a b C]

0-: (ab+bc+ca)=0



14.

15.

16.

x X

- + =q+
iz @ =1 y+z a+l

] y+z
l+a x+y+z QL
1
GE = s brrbreaty)
2(x+y+2)
C (x+ty+2)

“(b-¢) Tb-c b-c '
a —(b+c)”
_(a+b)2~c2

(a+b+c)(a—b-c)
=(a+b+c‘) (a+b-c)

a-b-c

a+b-c

x+y X+y+z
= atl=

zZ z

a=

| z
a+l x+y+z

GE =63 =1.

etc.

1 a a

= = etc
a+l g*+a b+c+a

a+b+c
a+b+c

18. ¥+ +2—3xyz

=x+y+z)(x? +_v2 +22— Xy —yz —zx)
l 2 9 ’7'
=x+y+2) 3 [G=y)+(—-2)*+(Ez-x)

(1)
x+y+z=2(a+ b+c)and

xX—-y=a-c,y—z=b—aandz—x=c—b

1
(/)can be writtn as 2(a + b+ c).E [(@a-c)?
+(b—a)*+(c— b)z]
=2(a + b+ ¢) (@* + b*+ ¢*— ab —bc —ca)
=2(a® + b*+ ¢*3abc)

p
L+ +28-3xz

e 03+b3+c3-3abc-2'

19. (atb+ec)(x+y+z)
=(a+b+c) [a*+b*+ 2~ bc—ca—ab]
=+ b+ 3-3abe D)

Also  ax + by + cz= a(a® - be) + b (b*—ca)
+¢(c* — ab)
= + b+ 3~ 3abe)
(i)
w GE=1.

20. (a+b+c)Y=3(ab+bc+ca)
= a’+ b*+ 2+ 2ab+2bc +2ca
—3ab—-3bc—3ca=0

= a*+ b*+ 2 —ab—bc—ca=0

1
= Sla-b)*+(b-¢f+(c-a)’]=0

Which is true only ifa=b=c¢
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