Algebraic Identities RD Sharma Class 9 Solutions Chapter 4 Exercise 4.5
1.1

We have,

[3}( +2y -+ 22} {sz + 4y2 +dz? - GxYy = Yz - sz}

= (3x + 2y +22)[[3x)° + [2p)7 + (22)° - 3w w2y - By w2z - 22 x3x
¥ ¥ ¥ ey

“(ax) + (2y) +[22)° - 3x 3 xBy <22 [-,-aa+b3+c3—Babc=[a+b+c}[az+bz+c2—ab—bc—ca}]

= 27x% + 8y® +82% - B6xyz

fax + 2y + Ez} {9)(2 + 4p7 4 42° = Gxy - dyz - 62&'} = 27x% + 8y° +82° - 36xyz
1. 11
We have,

[4): =3y +22][16x2 + By'z +4z% +12xy +6BYE = Elzx}

= {4 + (-3y) » 22)[(4x) + (-39)7 # (227 - (40)(-39) - (3] (22) - (22) (4]
r {4x]3+{—3y]3+(22}|3— 3 [4x) (-3v) (22) [ #*+b%+c®-3abc=(a+b+c) {¢5'2+!J2+f:2 —ab—bc—-:a”
= 6ax® - 27y % + 82% + T2xyz

. {4x - 3y + 22) {16){2 +0p% 4477 + 125y + Byz - Bzx] = 64x% - 27y% 1+ 32% + TRvvz
1. 111
We have,

(2a-3b - 2c)(4a’ + b + 4C° + Bab - 6bc + 4ca)

- (224 (-36) + (-20))({20]? + (-36)" + (-20)° - fea) (- 4 ) - 28 -20) (23)

= (23)° + (-30)° + (-2¢)° = 3(23) (- 3b) (-2¢)

[-:a3+b3+|:'3-EabC-{a-i-b-i-c}[a‘?-o-b2+c2-£-bc-ca!]
= 84° - 27b% - 8c® - 36abc

»(2a-3 - 20)(4a + b+ 4¢ +Bab - Bbe + 4cdl. < 85° - 27b% - 8c® - 36a3bc
1.iv
Wwe have,

(3 - 4y +52) [l;b:z +16y2 + 2522 4 13wp < 152x + zﬂyz]
= (3x + [-4y) + 52]({3){]2 + (=ap)" +(52)° - (ax) (-4 - (~av)(52) - (52) (ax}}

= (3%)° # (-4¢)° + (s2)° - 3 {3x) (~4v) (52)

[ F+b’4+c?-3abc=(a+b+c) {az+b2+c2—ab—bc—ca}]
= 27x%% - 64y +1252% + 180xyz

o (3% -4y +Ez}{9x2 +16p% +252% + 124y - 152x +2EIyz) = 27x% - 643 +1252% + 180xyz

2.



We know that
ey az®-anyze {x+y+z]{x2+y2+zzuxyuyzuzar)

=~X5+y5+zs-3xrz=-[X+y‘+Z}[(x2+y2+zz}-{xy+}fz+ Z.it']] ---[1}

It follow from the above identity that we require the values ofx +y + z, 5% + y% + 22,

andxy + vz + zx to get the value of %% + }r'3 N Sxyz. The values of x +y + z and

xy + ¥z +z¢ are known to us.So we require the value of x% + % 4+ 22,

Now,

{x+y+z}2= x24yZ+ 2%+ 2(xy +yz + 2x)

3[8}2=32+y2+zz+2[201 [vx 4y +2Z=8andxy +yz + 2¢ = 20]
:-64-xz+y2+22+4[|

=¥+ + 2% =64-40=24

Substitutingthevaluesof x* + y? + 22

¥ +y+ zandxy +yz + zvinequation (1), we gat,
¥¥eyp3ezdogxyze 8x(24-20)

=8x4

= 32

axPay 42 awpz =32

We know that
3%+ b%4c%-3abc- [a+b+r:](a2+b2+c2-ab-bc—ca:]

=a®+b% +¢° - 3abo {a+b+c}[{az +b2+c2}- [ab +b;c+ca]:| ---{1)

It follows from the above identity that we require the values of @ +b +c,8° +5° +c2,
and ab + be +ca to get thevalue of &° + b3 ¥ - 3abe. The values ofa+ b +c and
ab+ be +ca are known to us, So we reglire the value of 2% +5% +¢%,

Naow,
{a+b+c]2=az+b2+c2+2{ab+b¢+ca]
:>{9}2 =aZ+b%+c?+2x26 [va+b+c=9andab+bc +ca = 26]

=8lmal+b?sclsge
=a3*+b*+c*=81-52=29

Substituting thevaluesof 3° + 5% +c%in{1), we get,
a¥+b¥+c¥-3abc = 9(29 - 26) [va+b+cm=9andab+be+cam 26)

= Qw3
= 27

S+ b¥rc®-33bc =27



We know that,
22+ b +c?-3abc= {a+b+c]{az+b2 #c2=ab- bc‘-r:a)

=2 bt e Ashe [a+b +-::':|[{a-2 +b? +c2}- {ab + b +ca}] - - -|:1}

It follows from the abowve identity that we require the valuesofa+bd +¢, F #0067,
andab + be +c3 to get the valueofs® + 5% + ¢® - 3abc. Thevalues ofa+ b +c and
3% + 8% 1% areknown tous. So we require the value of ab +bc+ca

Mow,

{a+b+c]2-az+bz+c2+2{ab + be +ca)

= {Q}E- 35 +2(ab + b +ca) [-.-a +bh+c=9anda®+bH% +c% = 35]
= 81=35+2(ab+bc +c3)

=2{ab+bc+ca)=81-35= 48

46
= ah+bc+cam .2_-23

Substituting the valuesofab + b + r:ain{l],wegat,
3%+ 0% +c® - 3abc = 9(35- 23) [ 2+b+c=9andatab® e’ = 35]

= 9=l
=108

rateb¥ec? —3abc =108
5.1

Leta=2586=-75andt =50

Then,
F+b+Cc=25-75+50
=0

@ +b®ec? = 3abe
:{25]3 + {-—?5}3 +(50)° = 3x25 ([=75) x50
-5 x75%x50

-5625x50
-281250

.25 -75% +50% = —281250

5.1



Leta =48, b =-30andc =-18

Then,
d+b+c=48-30-18
=0

L@t +b% 40 = 3abe

={48)° + (-30)" + (-18)° = 3x(48) x (-30) x (-18)
= 144 %540

= 771760

~48%-30%-18%= 77760

5.1

1 1 -5
Letgd=—,b=—andc=—
eta > 3an-: n
Then,

ca+b¥+c® = 3abc

LOROROPREREHT

dOROROE

Leta=02,b=-03,andc=0.1

Then,
g+b+c=02-0.3+0.1
=0.3-0.3
=a+b+c=10

@t abdec® =3abc
=(0.2)° +(-0.3)* + (0.1)% = 3% (0.2) x(-0.3) x(0.1)
- -0.018



