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Government of Manipur

CHAPTER -3
FACTORISATION

X/

*  Some Basic Algebraic ldentities
1. (a+b)? =a%+ 2ab + b?
(a —b)? = a* — 2ab + b?
a’? —b?> = (a—b)(a+ b)
(a+b+c)®>=a?+b%*+c?+ 2ab + 2bc + 2ca
(a+ b)) =a®+ b3+ 3ab(a+ b)
(a —b)3 =a3—b3—3ab(a—b)
a®+ b3 = (a+ b)®—3ab(a + b)
= (a + b)(a® — ab + b?)
8. a®—b3=(a—-b)3+3ab(a—Db)
= (a — b)(a® + ab + b?)

A R B

% Cyclic Expression
An algebraic expression which remains unchanged under cyclical replacement of the letters
involved is called a cyclic expression.
% Cyclic factors
An algebraic expression is said to have cyclic factors if it has as its factors all the expressions
obtained by cyclical replacement in any one of the factors.
% Factorization of cyclic expressions
In many cases, cyclic expressions can be factorised by using the following steps:
1. Write the terms of the expression according to the ascending or descending powers of one of the
letters involved in the expression.
2. Take out the factor(s) common to each coefficient.
3. Write the terms of the other factor according to the ascending or descending powers of any letters
other than the previous.
4. Repeat the process till the factorization is completed.

There are cyclic expressions which cannot be factorised by the above method (process).

» Some standard results:
1. a®(b+c)+b*(c+a)+c?*(a+b)+2abc=(a+b)(b+c)(c+a)
2. a’(b—c)+b?*(c—a)+c*(a—b)=—(a—b)(b—c)(c—a)
3. ad(b? =) +b3(c? —a?) +c3(a?*—b?) =—(a—b)(b—c)(c—a)(ab + bc + ca)
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N

. (a+b+c)P—-at—-b>—-c3=3(@+b)(b+c)(c+a)
. a’(b+c)+b%*(c+a)+c*(a+b)+3abc=(a+b+c)ab+ bc+ ca)
a3+ b3+ c3—3abc = (a+ b + c){a® + b? + ¢* — ab — bc — ca}

SN W

=(a+b+0){(a—b)?+(b—c)?+(c—a)?}

7. 2b%c? + 2c%?a? + 2a*b?* —a*—b*—c*=(a+b+c)a+b—-c)(b+c—a)(c+a—b)

SOLUTIONS
EXERCISE 3.1

1. Factorise the following:
@) x3+y3—23+3xyz
Solution:-
x3 +y3—2z3 + 3xyz
=(x+y)2-3xy(x +y)—2z3+3xyz [“a®+ b3 = (a+b)>—3ab(a+ b)]
= (x+y)®—2z3-3xy(x +y) + 3xyz
={c+-ZHE&x+»*+ &+ y)z+ 2} -3xy(x +y—2)
[~ a®—b3=(a—b)(a*+ ab+ b?)]
=(x+y—2)(x*+2xy+y?+zx + yz + z% — 3xy)

=(x+y—2)(x*+y*+ 2% —xy+yz + zx)

(ii) a3 — b3 + 9ab + 27
Solution:-

a® — b3+ 9ab + 27
= (a—b)3 +3ab(a—b) +9ab + 33 [-a® — b3 = (a— b)3 + 3ab(a — b)]

= (a—b)3+ 3%+ 3ab(a—b) +9ab
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={(a—b)+3H(a—b)?—(a—b)x3+3%}+3ab(a—b+3)

[ox% +y° =+ y)(x? —xy +y?)]
= (a—b+3)(a* - 2ab + b* —3a+3b+9 + 3ab)
=(a—b+3)(a*+b*>+9+ab+3b—3a)

(i)  8a3+27b3 + 64c3 — 72abc

Solution:-
8a® + 27b3 + 64c® — 72abc

= (2a)3 + (3b)3 + (4¢)3 — 72abc

= (2a + 3b)® — 3 x 2a X 3b(2a + 3b) + (4c)® — 72abc
[ox% +y° = (x +y)* = 3xy(x + )]

= (2a + 3b)3 + (4¢)® — 18ab(2a + 3b) — 72abc

= {(2a + 3b) + 4c}{(2a + 3b)? — (2a + 3b)4c + (4c)?} — 18ab(2a + 3b + 4c)
[o® +y3 = (x + ¥)(x* — xy + y?)

= (2a + 3b + 4c){(2a)* + 2 X 2a X 3b + (3b)? — 8ca — 12bc + 16¢?}

—18ab(2a + 3b + 4c)
= (2a + 3b + 4c)(4a? + 12ab + 9b* — 8ca — 12bc + 16¢% — 18ab)

= (2a + 3b + 4c)(4a® + 9b* + 16¢* — 6ab — 12bc — 8ca)

(iv) x3 —y3 —1252z3 — 15xyz
Solution:-
x3 —y3 —12523 — 15xyz
=(x—y)®+3xy(x —y) — (52)> — 15xyz [+ a® — b3 = (a—Db)® +3ab(a—b)]
= (x —y)3— (52)3 + 3xy(x — y) — 15xyz
={(x —y) = 5z2}{(x —¥)* + (x — ¥)5z + (52)*} + 3xy(x — y — 52)
[-a® — b3 = (a — b)(a® + ab + b?)
= (x—y—52)(x* — 2xy + y* + 5zx — 5yz + 252z%) + 3xy(x — y — 52)
= (x—y—52)(x* — 2xy + y* + 5zx — 5yz + 25z% + 3xy)

= (x—y—52)(x* + y2 + 2522 + xy — 5yz + 5zx)
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(v) a®+5a3+8

Solution:-
a®+5a*+8
=(a*)®+(6—-1)a*+8
= (a?)3 + 6a3 — a3+23
= (a*)3® — a®+23 + 6a3
= (a* — a)® + 3.a%a(a*? — a)+23 + 6a3 [“x3—y3=(x—y)+3xy(x —y)]
= (a* — a)*+23 + 3.a3(a* — a) + 6a°
={(a®* —a) + 2H{(a* —a)* — (a®* — a).2 + 2%} + 3a3(a®* —a + 2)
[+ %% +y° = (x +y)(x* —xy +y?)]
=(a*—a+2){(a®)?—-2.a*.a+a* - 2a* +2a + 4} + 3a*(@* —a + 2)
= (a®* —a+2)(a* — 2a® + a* — 2a% + 2a + 4 + 3a?)
=(@*—a+2)(a*+a®—a*+2a+4)

(vi) x® + 8x3 + 27
Solution:-
x8 + 8x3 + 27
= (x?)3+ (9 -1Dx3+27

= (x?)3+9x3 —x3 +33
= (x?)3 —x3+3%+9x3
=x?—x)3+3.x%x(x? —x)+33+9x3 [+ a®—b3=(a—Db)3+3ab(a—D)]
= (x?—x)3+3%+3x3(x? — x) + 9x3
={(x?—x) +3H{(x* —x)? — (x* —x).3+ 3} + 3x3(x* —x +3)
[+ a®+ b3 = (a+b)(a* —ab + b?)]
= (x% —x + 3){(x?)* — 2.x%.x + x* — 3x% + 3x + 9 + 3x3}
= (x* —x +3)(x* — 2x3 + x* — 3x% + 3x + 9 + 3x3)

=2 —x+3)(x*+x3—2x2+3x+9)
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2. Factorise the following:

0 yzly-2)+zx(z—x) +xy(x—y)
Solution:  yz(y — z) + zx(z — x) + xy(x — ¥)
=yz(y — z) + z°x — zx* + x*y — xy?
= (x2y — zx?) — (xy? — 22x) + yz(y — 2) [arranging in descending powers of x]
=x’(y—2) —x(y* —2z°) + yz(y — 2)
=x*(y—2) —x(y+2)(y —2) + yz(y — 2)
= -2){x*—x(y+2) +yz}
= —2)(x* —xy — zx + yz)
= (y —2){(yz—xy) — (zx —x%)}  [arranging in descending powers of y]
= -2Dy@z—x) —x(z—-x}
=(-2z-x)y-x)
=-(x-NG-2(z-x)

(i) yziy+2)+zx(z+x)+xy(x+y)+2xyz
Solution: yz(y +z) + zx(z + x) + xy(x + y) + 2xyz
= yz(y + z) + z%x + zx? + x%y + xy? + 2xyz
= (x%y + zx?) + (xy? + 2xyz + z%x) + yz(y + z) [arranging in descending powers of x]
=x2(y+2z)+x(y? +2yz+z%) + yz(y + 2)
=x2(y+2z)+x(y+2)*+yz(y + 2)
=W+ 2){x*+x(y +2) +yz}
= (y+2)(x* + xy + zx + yz)
=y + 2){(yz + xy) + (zx + x?)} [arranging in descending powers of ]
=+ 2){y(z+x)+x(z+x)}
=0 +2z+x0Q+x)
=@x+y)y+2)(z+x)
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(iii) bc(b+c)+ca(c+ a) + ab(a+ b) + 3abc

Solution: bc(b + ¢) + ca(c + a) + ab(a + b) + 3abc
= bc(b+c) +ca(c+ a) +ab(a+ b) + abc + abc + abc
= {bc(b + ¢) + abc} + {ca(c + a) + abc} + {ab(a + b) + abc}
=bc(b+c+a)+calc+a+b)+abla+b+c)
=bca+b+c)+cala+b+c)+abla+b+c)
=(a+b+c)(ab+ bc + ca)

(iv)  x(¥*+22) + y(z% + x%) + z(x® + y?) + 2xyz

Solution: x(y? + z2) + y(2% + x?) + z(x% + y?) + 2xyz
= xy? + z%x + yz? + x?y + zx? + y?z + 2xyz
= (x%y + zx?) + (xy? + 2xyz + z%x) + (y%z + yz?) [arranging in descending powers of x]
=x2(y+2)+x(y? + 2yz + z%) + yz(y + 2)
=x*(y+2)+x(y +2)* + yz(y + 2)
=W+ 2){x*+x(y +2) + yz}
=+ 2z)(x*+xy + zx + yz)
= (v + 2){(yz + xy) + (zx + x?)} [arranging in descending powers of y]
=W+2){y(z+x)+x(z+x)}
=0 +2z+x)Q+x)
=@ +y)y+2)(z+x)

v)  a(b?®+c?) + b(c? + a?) + c(a®? + b?) + 3abc

Solution: a(b? + c?) + b(c? + a?) + c(a? + b?) + 3abc
= ab? + c?a + bc? + a?b + ca® + b%c + abc + abc +abc
= (a®b + ab? + abc) + (abc + b%c + bc?) + (ca? + abc + c?a)
=ab(a+b+c)+bc(a+b+c)+ca(a+b+c)

=(a+b+c)(ab+ bc+ ca)
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o) 2@ -2+y'z-0+z'x-y)
Solution: x*(y —z) + y*(z — x) + z*(x — y)
=x*(y —z) + y*z — xy* + z*x — yz*
= x*(y — z) — (xy* — z*x) + (y*z — yz*) [arranging in descending powers of x]
=x'(y—2) —x@* -2z +yz(y® - 2°)
=x*(y—2) —x{()? = )} + yz(y - 2)* + yz + 2°)
=x*'(y—2) —x(y? —z)(* + 2°) + yz(y — 2)(y* + yz + z%)
=x*(y—2) —x(y -2 +2)O* +2°) + yz(y — 2)(y* + yz + z%)
=0 -2 —x(+2)v* +2%) + yz(y? + yz + 2°)}
= -2 —x(® +yz* + ¥’z +2°) + yz(y* + yz + 2°)}
= (y —2)(x* — xy® — xyz? — xy?z — 23x + y3z + y?2% + yz?)
= (v - 2{0’z —xy®) + (v?2° —xy*2) + (yz° — xyz®) — (z°x — x*)}
[arranging in descending powers of ]
= -2’z —x) +y*z2(z—x) + yz*(z — x) — x(z° — x*)}
= (y =23z — x) + y%2(z — x) + y22(z — x) — x(z — x) (2% + zx + x?)}
=W —2)(z—x){>+y?z+yz? —x(z* + zx + x?)}
=W—-2)(z—x)y®+y?z+yz? —xz? — zx? — x3)
= (y — 2)(z — X){—(xz% — yz%) — (zx2 — y22) — (x® — y®) _[arranging in descending powers of z]
= -2z-0{-22(x-y) —z(x* = y*) = (x —y) (x* +xy + ¥}
= -2@-0{-2(«—y) —zx -y (x +y) - (x —y)(x* + xy + y*)}
=(x - -2)z-0){-2*-z(x +y) - (x* +xy + y*)}
=(-N@-2)(z-0(-2*—zx —yz —x* —xy — y?)

=—(x-yVy—-2)z-x)x*+y*+z2+xy +yz + zx)
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(vii)  yz(y? —2z3) + zx(23 — x3) + xy(x3 — y3)
Solution: yz(y3 — z3) + zx(z3 — x3) + xy(x3 — y?)
=yz(y3 — z3) + z%x — zx* + x*y — xy*
= (x*y — zx*) — (xy* — z*x) + yz(y3 — z3) [arranging in descending powers of x]
=x*(y—2) —xO* —z") + yz(y® - 2°)
=x*(y—2) —x{(y)?* - )} +yz(y — 2)Y* + yz + 2°)
=x*(y—2) —x(* +z)O° -z +yz(y —2)(v* + yz + 2°)
=x'(y—2) —x(*+z2) @+ 2y - 2) +yz(y —2)(y* + yz + z%)
=0 -2 —x(?*+2) W +2) +yz(y? + yz + 2°)}
=W-—2)x*—x(y3+y?z+yz?2 +23) + y3z+ y2z%2 + yz3}
=Wy —2z)(x*—xy? —xy?z—xyz? — 23x + y3z + y?z% + yz3)
= (- {0’z—xy®) + (¥?2* —xy?2) + (yz° — xyz®) — (2°x —xM)}
[arranging in descending powers of y]
= -2z -x) +y*2(z - x) + yz*(z — x) — x(z° — x*)}
=W —-2){3GEz—x)+y%z(z—x) + yz%(z — x) — x(z — x)(2* + zx + x?)}
=Wy —2)(z—x){y3+y?z+yz? — x(z* + zx + x?)}
=(y—2)z—-x)(y3+y?z+yz? — z%x — zx* — x3)
= (y—2)(z — x){—(z%x — yz?) — (zx? — y?z) — (x® — y®)} [arranging in descending powers of z]
= -2@z-0{-2?(x-y) —z2(x* - y*) = (° = y*)}
=0 -2Dz-0{-2"x-y) —z(x +y)(x—y) — (x — ) (x* +xy + ¥}
=(x-N@-2E-0{=2" —z(x+y) - (x* +xy +y*}
== -2E—-x)(-2°—zx —yz —x* —xy — y?)
=—(x—-Yy—-2)z-—x)x*+y®+z22+xy+ yz + zx)
(viii) b%c?(b? — c?) + c?a?(c? — a®) + a’b*(a® — b?)
Solution: b%c?(b? — c?) + c?a?(c? — a?) + a?b?*(a® — b?)
= b%c?(b? — c?) + c*a? — c?a* + a*b? — a?b*
= (a*h? — c?a*) — (a®b* — c*a®) + b%c?(b? — ¢?) [arranging in descending powers of a]
= a*(b? — c?) — a?(b* — c*) + b%c?(b? = ¢?)
= a*(h? — ¢?) — a?{(h?)? — (c?)?} + b?c2(b? — ¢?)
= a*(b? — c¢?) — a?(b? + c?) (b? — c?) + b2c?(b? — ¢?)
= (b? — ¢?) {a* — a®(b?* + ¢*) + b?c?}
= (b% — ¢?) (a* — a®b? — c%a® + b?*c?)
= (b? — c®){(b%*c? — a®’b?) — (c?a? — a*)} [arranging in descending powers of b]
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= (b% — D) {h2(c? — a?) — a®(c? — a?)}
= (v? — ?)(c? — a?)(b? — a?)
= —(a? — b?) (b? — c®)(c? — a?)
=—(a—b)a+b)(b—c)(b+c)(c—a)(c+a)
=—(a-b)b—c)c—a)(a+b)(b+c)(c+a)
(ix) x2y%*(x —y) + y?z*(y — z) + z°x%(z — x)

Solution: x*y?(x —y) + y*z*(y — 2) + z°x*(z — x)
= x3y% — x2y® + y222(y — 2) + z3x% — 223
= (%% = 22x%) — (¥y® = 2337 + Y222 (y = 2)
[arranging in descending powers of x]
=x°(y? -2z —x*(y° - 2°) + y*2*(y — 2)
=’y +2)(—-2) - —-2)* +yz+2°) + y?z*(y - 2)
= -2 +2) —x*(* +yz+2°) +y?z%)
= (y — 2)(x3y + zx® — x%y2 — x2yz — 22x% + y22?)
= (y — 2{(y?*7* — x?*y?) — (x*yz — x%y) — (z%x* — zx%)}
[arranging in descending powers of y]
= (y —2{*(z* —x?) — x*y(z — x) — zx*(z — x)}
= -2 +x)(z—x) —x*y(z —x) —zx*(z — %)}
= -2z -0y (z+x) —x*y — zx?}
= -2)(z-0)*z+xy? —x%y —zx?)
= (y — 2)(z — x){—(zx% — y22) — (x%y — xy?)} [arranging in descending powers of z]
= —2)(z—0){-z(x* - y*) —xy(x - ¥)}
=0 -2)z-0{-z(x+y)(x —y) —xy(x - y)}
=0 -2)z-0)x-y){-zx+y) —xy}
=W -2)(z—-x)(x—y)(—zx —yz — xy)

=—(x—-y)y—-2)(z—x)(xy +yz + zx)
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® 82 -(x-y)P°-(+2)°-(z—x)°
Solution: Leta=x—y,b=y+2z and c=2z—x.
Thena+b+c=x—y+y+z+z—x=2z
Now, 823 —(x —y)} - (y+2)3 — (z—x)3
=22 -(x-y)°-@+2)°-(z—-x)°
=(a+b+c)—a*-b>-¢3
=3(a+b)(b+c)(c+a)
=3(x—y+y+2)(y+z+2z—x)(z—x+ x —y) [Restoring the values of a, b and c]
=3z+x)(y+2z—-x)(z—y)
xi)  x°(y* —zY) +y0(z* — M) + 2°(x* — y*)
Solution: x°(y* —z*) + yb(z* — x*) + z8(x* — y*)
= x5(y* — 2%) + y62* — xty® + 26x* — y*25
= x®(y* — z*%) — (x*y® — zx*) + (y®z* — y*2°®) [arranging in descending powers of x]
=x°(y* -z —x*(y° - 2% +y*z'(y? - 2%)
= xS{(7) = ()2} = 20D - (22 + y*z (2 = 22)
=x°(y? +z)(y* - z) —x"(y* — 2O + y?z* + (2*)*} + ¥zt (v® - 2)
=x°(y? +2)(y? - 2%) —x* (O - 2Ot + y?2% + 2 + Y2t (v - 2°)
=2 2O+ 28 —x* (ot +y2z? +2) + ytz?)
= (y2 — 22)(xy? + 2%x5 — x*y* — x*y?2% — z%xt + ytzh)
= (2 = (2" — x'y") - (xy?z? — xy?) — (zx* - 222%))
[arranging in descending powers of Y]

= 02 = Ayt — 1) = x*y (2 - x7) - 22xt (22 - 27}

= (72 = 2DYHED? - ()2 — x4y2 (@2 — x?) - 2224 (22 — )
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= (72 = 2y (2 + 1) (2 - x%) — 2y (2 — x?) — 22x*(2* — 22)]
= (y? =29 (2 - x){y* (2 + x*) — x"y? — 2%x"}

= —2)(2* —x)(y*z? + x?y* —xty? — 2%x%)

= (y% — 22)(22 — x2){—(22x* — y*z%) — (x*y? — x2y*)} [arranging in descending powers of z]
= (y? —2°)(2% —x){-2°(x* —y*) = x?y?(x* — y*)}

= (y? = z9)(2* = ) [-2H{(xH)? = )} - x*y? (x* — y?)]

= (y? = 2°)(2* = ) {-22(* + yH (x* = y?) — x*y? (x* = y*)}

= (x* —y)(y? - 29)(2% — x){-2*(x* + y?) — x*y?}

= (x® —y)(? - 29)(2% — x*)(—2°x* — y?2* — x%y?)

= —(x* =y - 28)(2% — ) (x?y? + y?2* + 7°x?)
=-(x-NE+NG -2 +2)(z—x)(z+x)(x*y? +y?z* + 2%x?)
=-(x -y -2@z-)E+G+2)(@z+x)(xPy? +y?2% + 2°x?)

(xii) (a+ b+ c)(bc+ ca+ ab) — abc
Solution: (a + b + ¢)(bc + ca + ab) — abc
= abc + ca® + a’b + b%*c + abc + ab® + bc? + c¢?a + abc — abc
= ca? + a?b + b?%c + ab? + bc? + c?a + 2abc
= (a?b + ca?®) + (ab? + 2abc + c?a) + (b%c + bc?) [arranging in descending powers of a]
=a?(b +c) + a(b? + 2bc + ¢?) + be(b + ¢)
=a?(b+c)+a(b+c)+bc(b+c)
= (b+c){a® +a(b +c) + bc}
= (b +c)(a* + ab + ca + bc)
= (b + c){(ca + bc) + (a? + ab)} [arranging in descending powers of c]
=M+ c){ca+b)+ala+b)}
=(a+b)(b+c)(c+a)
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(xiii) a(b + c)®+ b(c + a)? + c(a + b)? — 3abc
Solution: a(b + ¢)? + b(c + a)? + c(a + b)? — 3abc

= a(b? + 2bc + c?) + b(c? + 2ca + a?) + c(a® + 2ab + b?) — 3abc

= ab? + 2abc + c%a + bc? + 2abc + a?b + ca? + 2abc + b%*c — 3abc

= ab? + c?a + bc? + a®?b + ca® + b?c + 6abc — 3abc

= ab? + c?a + bc? + a®b + ca® + b*c + 3abc

= ab? + c?a + bc? + a®’b + ca® + b?c + abc + abc + abc

= (a®b + ab? + abc) + (abc + b%c + bc?) + (ca? + abc + c?a)

=ab(a+b+c)+bc(a+b+c)+cala+b+c)

=(a+b+c)(ab+ bc + ca)
(xiv) 8@+b+c)®—(b+c)2—(c+a)®-(a+b)?
Solution: Letx =b+c,y=c+aandz=a+b

Then x+y+z=b+c+c+a+a+b

=2(a+b+c)

Now, 8atb+c)®—(b+c)®—(c+a)®—(a+b)?
={2(a+b+)}P-(b+c)®—(c+a)®-(a+b)
=(x+y+2z)>-—x3-y3>-23
=3+ +2)(z+x)
=3(b+c+c+a)(c+a+a+b)(a+b+ b+ c) [Restoring the values of x, y, z]
=3(a+b+2c)2a+b+c)(a+2b+c)
=3QRa+b+c)(a+2b+c)(a+ b+ 2c)

3. Provethat x— Y3 +(y—-23+(Z-x)3-3(x—-y)y-2)(z-x)=0
Solution: Leta=x—y,b=y—zandc=z—x

Thena+b+c=x—-y+y—z+z—x=0

Now, (x —=y)°+ (¥ —2)°+ (z—x)°’ =3(x - —2)(z—x)
= a3+ b3+ ¢* —3abc
=(a+b+c)(a*+b?+c*—ab—bc—ca)
=0 X (a®+ b%+ c? —ab — bc — ca) [“a+b+c=0]
=0

Hence, (x — )3+ (y -2+ (z—x)*-3(x—y)(y—2)(z—x)=0
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FIME%RT TF FFRECOT (T°0)

» Government of Manipur
If a® + b3 + ¢ = 3abc, prove that eithera+b+c=0o0ra=b = c.
Solution: We have a® + b3 + ¢ = 3abc

=>a’+b3+c3—3abc=0

> (a+b+){(a—b)?+(b-c)?+(c—a)?}=0

Then, eithera+b+c=0 or (a—b)?’+(b—-c)?’+(c—a)’=0

DeparTMENT OF EpucaTion (S)

But (a — b)?, (b — ¢)? and (c — a)? are non-negative numbers as they are square numbers.

s~ (@a—b)2+ (b—c)?+ (c — a)? = 0 is possible only when
(a=b)?>=0,(b—c)?2=0,(c—a)>=0
2a—-b=0,b—-—c=0,c—a=0
2>a=bb=cc=a
~a=b=c.

Thus if a® + b3 + ¢3 = 3abc, theneither a+b+c=0o0ora=>b =c.
Ifx+y+z=9xy+yz+zx = 26 and xyz = 24, find the value of
XX(y+2z)+y*(z+x)+z%(x+y)

Solution: Wehave, x +y+2z =9,xy + yz+ zx = 26 and xyz = 24
Now, x2(y+2)+y*(z+x) +z°(x +y)

=x2(y+2)+y3(z+x) + z2%(x + y) + 3xyz — 3xyz
=(+y+2)(xy+yz+2zx) —3xyz
=9X26—3X24=234-72

=162

Ifx+y—z=2,y+z—x=4andz+ x —y = 6, find the value of

2y2z% + 272%x% + 2x%y? —x* — yt — 2%

Solution: Wehave,x +y—z=2,y+z—x=4andz+x—-y =26
Then (x+y—2)+(y+z—x)+(@Z+x—y)=2+4+6
>x+y—z+y+z—x+z+x—-y=12
>x+y+z=12
Now, 2y2z% + 2z°%x% + 2x%y? — x* —yt — 7%

=x+y+2)x+y—2)y+z—x)(z+x—y)
=12X2X4X%X6
= 576
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DeparTMENT OF EDnUcaTION (S)

» Government of Manipur

7. Ifx+y+z=12 and x* + y* + z* = 44, find the value of (x +y + z)3 — x3 — y3 — 23 + 3xyz
Solution: We have, x +y + z = 12 and x% + y? + z? = 44
Then (x + y + z)? = 122
= x2+y% + 2%+ 2xy + 2yz + 2zx = 144
= (x2+y%2+2z2) 4+ 2(xy + yz + zx) = 144
= 44+ 2(xy +yz + zx) = 144
= 2(xy +yz + zx) = 100
= xy+yz+zx =50
Now, (x +y +2z)3 —x3 —y3 — 23 + 3xyz
=(x+y+2)>—[x3+y3+ 23— 3xyz]
=(x+y+2)>—(x+y+2)(x*+y>+2z% —xy—yz — zx)
=(x+y+2)°—(+y+2){x2+y2+2z%) — (xy +yz + zx)}
= 123 — 12(44 — 50)
=123 — 12 X (—6)
= 1728+ 72
=1800
8. Find the value of xy(x +y) + yz(y + z) + zx(z + x) + 3xyz, when
x=a(b—-c),y=b(c—a),z=c(a—Db).
Solution: We have, x = a(b —c),y = b(c —a),z=c(a —b)
Then,x +y+z=a(b—c)+b(c—a)+c(a—D>b)
=ab—ca+bc—ab+ca—bc
=0
Now xy(x +y)+yz(y+2z)+zx(z+ x) + 3xyz
=xy(x+y)+xyz+yzy+2z)+xyz+zx(z + x) + xyz
=xy(x+y+2)+yzy+z+x)+zx(z+x +y)
=(x+y+2)(xy+yz+zx)
=0X (xy +yz+ zx)
=0

%k ok ok k ok ok k
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