5x (i) +2x (1) = 15x +4x=30+38
=  19x=38=x=2

()79, 6~ 2y=6=>-2y=0=y=0

x,y)=(2,0)
(b)Awﬁfﬁwﬂ"ﬂZx3 31131, x?Fﬂ]

B wifiee® F9 3% 2.

- ABWRERFN2x2, |
[A iR A x B wiftiewa .91

BASIHW"’T'SXJ
[A @F3A, X B g 3.7

e 21 2
we-ce-y 2] 2)
_[1+6 2-87_[7 -6
13-12 6+16| |-9 22
A1 21.[3 6
3C"3[3 —4J [9 —12}

1 0110 0]
‘.1012—10[0 '1}1_0 10}

) .-._C‘i%(,-— IOI
_[17 .—o 1710 0
_—9 L9 ——1 0 10
7 1[ 10
9 ~17 | —10

=5
-6+6

"/n--lo
| —949  22-12-10

_ [(: 01
0 0 ‘
o O30 - IOIMfG*-qurfr“@u
et

ot -1B
1. s, |
1 1 1
(@it p p?
g p e
[61.70%,5%; ALY,
B.5%,’5¢; .0, L

AB # BA .

=p (p-1)*(p°-1)

T.'0B,'5¢;
% ’{Glt’o'i-o}r]

| =l a-b a-b

o)
LH.S= I a b z

qod;.

Wg’o;[ﬁ‘[ﬁ@ : )‘JT"IEI Wqﬁ'

e N |

g s LHS=1 p p’
. 1 p2 p4

0 0. 1
=|1-p pd-p) P

{-p* p’d-p’) P’
[c, —Cy @R ¢y —Cy]
_]{(]-—p)p(l—p) p(l —p)(1 - P)}
| [snmﬁmmfmwm.]
—(1—p)(1—p)(p - D)
=(1-p)1 - p)p(p*-l)
—p(p-—l) 2pP-1)= RHb (Ploved)

a’ ab bZ'

2a a+b 21) —-(a-b) [131 '0d; B, "0v]
1

1(b)

a’ ab b* ;
7a a+b . 2b
o2

auiet 8 LH.S.=

a(a—"b) b(a —b) b?|

0 0o 1
[ci—¢, 9 ¢, —c,]
=1{a(a - b)(a — b) -~ b(a -- b)(a - b)}
[ 7o A I fewema %4 1]
=(a~ b) (d == h) =(a— b) = R.HL.S. ,
(Proved)
1 1 1

.4 . b PO
a’ -be b —ca ¢ -ab
| [W.’00; U5 0¢-0]

| 1

=0

a’ —be b*—ca ¢ ~ab
9 . . 0 I
—b b 1o Ol

2 g
a” —-b* 4 eg-- b

b* —¢® vab-ca ¢ 2 _ab
i ‘

=1{a—-b)(b* ~¢* +ab - ca)




W:W:IB'

~(b-c)a’-b’+ca- bc)}
[ >3 1% 21w Reom = |1 ]
=@=b){(b-c)b+c)+ab-c)
—(b-c){(a-b)a+ b) +c(a-b)}
=(a—b)(b-C)(a+b+c)—(a—b)(b-c)
(@a+b+c)=0=RHS, (Proved)

I 1 1

)1 1+x 1

=Xy [].%0Y]

1 1 1+y

| |
1 1+x ]
1 1 1+y

0 0 1
-x x 1

0 -y l+y
_ l¢,=e;,¢, —¢4]
=H{xy -0} =xy=RHS. (Proved)

aaiL.H.S.=

1 1 ’
1(e) a b c|=@-b)b - o) - a)
‘ a’ b ¢ -
(@a+b+c) [6.’0¢; 3."50]
1 1 1
e L.HS=|a b .c
a b

0 0 1
=| a-b b-c ¢
a -b> b - B

[¢,—¢c; @R ¢} -Gl
=H{@-b)b’ - ) - (b-c)@’- b))
[>7 AR TaRE e 31 1]
= (a-b)(b-c)(b*+ bc + ¢?) B
—(b-c)(a-b)a®+ab+b?)
=(@-b)(b-c)b*+bc+c’—a’—ab-b)
=(@=b)(b-c){b(c-.a)+(c —a)c+a)}
=(@-b)(b-c)c—-a)a+b+c)=RHS.
o | (Proved)
1(f)

az

2
b:
c2

—
o o8

= (a-b)(b-c)(c—a) [5."0]

_ [n-tyr,—n]
=I{(@-b)®’-c?)- @ - b )b-c))
[>¥ 1 R f[oor 33 1]
=(@-b)b-c)b+c)-(a—b)a+b)b-c)
=(@a-b)b-c)b+c—-a-b)
=(a-b)(b-c)(c—a)

(b+c)* a* -1
(c+a)® b* 1
(@a+b)? ¢* 1
==2(a+b+c)a-b)(b-c)c—-a)

(b+c)* a® 1
(c+a)® b 1
(a+b)* ¢ 1
(b+c)’ —a* % 1
=l(c+a)’-b> b* 1|
(a+b)* —c?* ¢* 1

(b+c+a)b+c—a) a® 1
= (c+a+b)(c+a+b) b? 1
(@+b+c)a+b-c) ¢* 1

1(g)

aat s L.H.S. =

[cf =¢, =¢y]

b+c—a a*® 1
=(@atb+tc)lc+a-b b1
a+b-c c¢* 1

-2(a-b) a*-b* 0
=(@tb+c)|-2(b-c) b*-c? 0
a+b-c ¢* 1

: [rl'=rl—r2,r2'=r2—r3]
=(@+b+c)@a-b)(b—c)

-2 a+b 0
-2 b+c 0

a+b-c ¢* 1

=(a+b+c)(a=b)(b-c){l.(-2b-2c
' +2a +2b)
==2(atb+c)(a—-b)(b-c)c-a)




2 2 2 2
B A G S

pYe

| =R.H.S. (Proved)

1 11
1(h) |x* y* 7°
x3~ y3 z3
=x—y)(y-2z)(z—x)(xy+yz+zx)
T G e K
s LHS. =|x* y® 27
' x3 y3 Z3
0 0. 1

x3—y3 y3—z3 73
e =¢ —¢, @R ¢, =c, - ¢,
=H{E-)E+ Y -2) +yz+7)
-y -2y + )& - V)X +xy+ y)}
= X-YV-2&Y+xyz+x2+y +
y/ +y22-—x2y— xyz— - zxz—xyz
- y'z)
=X =-y)y —2)(xZ" + yz* - X’y — zx?)
=X - -2){xzz-x) +y(z-x)(z+x)}
=X-y)y-2)(z-x)(xy +yz+ ZX)
=R.H.S. (Proved)

2. froR_Iw@ a3 8

1 bc be(b+c) a 1 b+c
(@ 1 ca ca(c+a)=abclb 1 c+al =0
1 ab ab(a+b) c 1 a+b

[31.75¢; Bt ’0b; T.’50; P 05-do]
It bc be(b+c)

1 ca ca(c+a)
1 ab ab(a+b)

a abc abe(b+c)|
b abc abc(c+a)|

msLHS =

— —

abe |o gpe abc(a +b)
_abc.abc |9 1 b+c|
b1 c+a
abc |c 1 a+b
al b+c|
=abc|b 1 ¢c+ad =MHS.
: c 1l a+b

THOT AfAS : 3T 2iq Y -

Q3] | abc

| =abc(a+b+c)

2(0)

iy
C A S AR ¢

al b+c
b1l c+a
c 1l a+b

d 1 a+b+c

‘=abC b 1 a+b+c [C;=c3+cl]

c 1 a+b+c

la 11
b 11
c1l1
=abc(a+b+c).0=0=R H.S.

[ 23 vy qF3 1
1 x 'y
1 x y
1 X2 Va| |
I x—a y-b
1 x,—a y,-b
1 x,-a y,-b

1 x—-a y-b
1 x;,—a y,-bl=
1 Xy —a y,—b

2(b)

gt 8 L.H.S.=

l.a-y—b
-l a y,-b
1 a y,-b
1 x b |L 1 y-b
-l x -1 1 y-b
X, Yof | x, B |1 1 y,-b
x>y x1

1 x y|=-bl x; 1]-a0
1 x, y, 1 x, 1

X y I x y ’
X, »|-b0=1 x y|=RHS
X2 Vo 1 x, y,

x y-b
X, y—b
X, Y, —b

1

1

1

1 x vy
1 x
1

I
—

(Proved)

1 X, N
Xy )2
1 x5 Js
[ﬁ '04;P. 55]

1 x,+a y,+b
1 x,+a y,+b
1 x,+a y,+b

1 x,+a y,+b
1 x,+a y,+b
1 x;+a y;+b

aart ¢ L.H.S.=




0

fefrres: epere: 1 B
1 x, »+b| |l a y+b a ¢ b
=1 x, y;+b +|l a y,+b 4 (e A
1 Xy Wy +b | a A + b (),: ] Z}
L x, »f by b 11 y+b , ,
=1 x, »|Hl x; b+ 1 y,+b a ¢ a c
Lox, wf [Ux, o 11 y,+b —(—)(—)5 ;1} :+(—)(—)£ ;1’ :
1 x, W L& 1 ' b
v v . a c
3 M e = 2lp ¢ r| =RHS.(Proved)
1 x5 ¥ 1 x; 1 X y z .
I'x » I x
=1 x; y,[+b.0=]l x, y,|=RHS. 3. mEEd, .
iR L%y (a) a+bc+ = b+ca+ 20 b
c a c+a+2b
b+c c+a a+b a b c 3
2d) |g+r r+p p+q|=2|p q r| [3.5] =2(a+b-t—c) o o
y+z z+x x+y X y z [3.70Y; 7. 0q; A.705.755;W1.758; T.75¢]
L.H.S.
b+c c+a a+b b
gt e LH.S=|g+r r+p p+gq _a+b.+2c - f’+2a 1
s e S Z Ca c+a+2b
b c+a a+b| |c c+a a+b 2a+b+c) a b
=g rtp pYaF P rvp pra = (a+b+c) brc+2a b
y 24T Y| (& TN SEE 2(a+b+c) a c+a+2b
b ¢ a+b| |b a a+b ol = . i
z x x+
y oz oxty b Eny —2(a+b+c) |l brc+2a b
c ¢ a+b c a a+b 1 a c+a+2b
toropta i popod 0 —(a+b+0) 0
z Z X z x xt)
B XTy h el =2@+b+c)[0 a+b+c —(a+tb+c)
b coa |bcb b a a 1 a c+a+2b
:Eq I ])+q r q o q P P l [r1'=rl—I'q.r,'=rq—l“‘]
y z X )z Y y x X 2272 =
1 =2(a+b+c)‘1{—(a+b+c)x—(a+b+C)}
' b a b c a a c da b =2(a+b+C)3 =R.I’I.S.
tlg p g 0+ r p pTir P g
y x y z x x| |z x V) I+x, X, X,
b 3(b)| x, 1+x, Xy
a c \ . :
-lg p rl +0+0+0+40 Xy x, 1+x;
y x z = 1+x, +X+X;




R
1+x, X, X,
aqt s LLH.S.=| x, 1+x, X3
X, x, 1+x;
l14+x +X, +X3 X, X,

T4+x +x,+%; 14X, X3
I+x, +%,+% X,  1+Xx)

[c;=¢ +(c; +¢3)]
1} 7% X,
=(1+4x, +x,+x;)|l 1+x, x,
1 x, l+x
0 -1 0
=(1+x +x,+x,)I0 "1 -1
L xy 1+x

[n=n
=(1+x, +x, +x;).1(1-0)
=1+ +%, £ x5

,_ PE—
=1l =1 —n]

b ¢
3(c) [a> b* c*| = abc (a—b)(b—c)(c —a)
b’ | .
: [B1.ob; .. %055 7.7 N
, a b ¢ 1.1 1
L.H.S=|a*> b* c*|=abcla b c
a b at b c?
0 0. 1
= abc a—b b-c ¢
a _b2 bZ_CZ c2

"=abc.1{(a~ b)(b> - c*) — (b - c)(a’- bz)}
=abc{(a-Db)(b-c)b+c)-
(a=b)(b-c)a+b)}
= abc (a— b)(b— c)(b +c — a— b)
=abc (a—b)(b - c)(c — a) ‘
=R.H.S. (Proved)

a+x b+x c+x|
a+y b+y c+y

aZ b2 CZ

(c—a)(x-y)

3(d) —(a—b)(b—c)

[B1."05; FTB"v0-y]

T S : ST AG AN

a+x b+x c+x

- mgL-H-S.= a+y b+y c+y

a® b
a-b b-c c+x
=|a-b b—c c+y
2_p? p_c? )|

c
’
Ler=c+(c, te)]

1 ] C+x|-
=(a-b)b-c)| I 1 c+y
' a+b b+c ¢
0 0

=(a-b)(b—-c)| 1 1 c+y
a+b b+c cz.‘

=)

[n'=n —1n]
— (a-b)b—c)x ~ y)(b+ c —a~b)

=(@-b)(b-c)c-a)x-y)
=R.H.S. (Proved)
3.0 |1 g a: =a’a-1)*@*-1)

a
a’ a

— R

[5.700 ;[ o€]

l1-a a(l-a) a’

(1-a)l+a) a*(1-a)l+a) a'

' [c{=cl—c2,c;;c2—c3]
0 0o 1
1. 1 a?l
l1+a a(l+a) a*
—a(l a) {a(1+a) —(1 +a);
—a(l—a) (a+a —1-a)

=a’(1 -a)’(a’~ 1) =RH.S. (Proved)
2 a b+c |

2 b c+a
2 c a+b

=a*(1 - a)2

3(‘) = [ﬂ. ’00]




2 a b+c
2 b c+a
2 e a+b

a8 LLH.S.=

Il a+b+c b+c
1l a+b+c c+a| "
1l a+b+c a+b

11 b+c
11 c+a
11 a+b

=2

=2(a+b+tc)

ﬁ"ﬁW:ﬁﬁW:lB MU

[c; =c, +¢,]

=2(a+b+c).0=0=RHS.

[ &% == «a? 1]

3 a b+ec
3 b c+a
3 ¢ (r+b|

3 a b+c

3(g) =0

g 8 L.H.S =

1 a+b+c b+c
l a+b+c c+a
1 a+b+c a+b

11 b+c
11 ¢c+a
11 a+b
=3(@+btc) 0=0=R.H
[

=3

=3(a+b+c)

a--h-c 2a

3(h)| 26 b-c-a

a—b-c 2a
L.HS=
26 20

3b c+a
3 ¢ a+b

[

2c 2c c-a->b
=(@+b+c) B

2b b—c—a 2b

BEE ’o(?]

S,
=2 = 9gg (]

2a
2b .

'08; TAD'SS-5Y]
2a

c—a->b

a+b+c a+b+c atrb+c

= 2b b—c—a
20 2¢ ¢ -
[n
1 1
=(@atb+c)[2b b=c—a
20 2c

- 2b

a—>b

=14y +13)]

1
2b
c—a-—-b

| =|log2x-log2y log2y—log2z log2z

,'—log—)5 logl log2z
|y z |

0 0 1
=(@tb+c){(a+b+c) —(a+b+o) 2b
0 (a+b+c) "c—-a-b

[c] =¢c—¢1,6 =6~ ¢s]
—(a+b+c) 1(a+b+c)
=(a+b+ ¢)’=R.H.S. (Proved)
logx logy lgz
log2x log2y log2z = 0
log3x log3y log3z |
[3.’59; AL 09-0b; JCHG 05-50; FEHD'5d-5Y]
g logx logy lgz
g s L.H.S.= [log2x log2y log2z
log3x log3y log3z

4.(a)

logx —logy logy—logz gz

|log3x —log3y log3y—-log3z log3z

[c] =¢, _Czacé =c, —G]

logi logz lgz
y .z

logﬁ log—)—) log3z
y A

= log— log—J-l 1 log2z
Yo 211 log3z

= logf- lo,gZ x 0=0=R:H.S.
I -4 _

1 cos2a sina
4(b) |1 cos2B sinB| = 2(sin a — sin fB)
1 cos2y siny |
(sin B —siny) (sin ¥ — sin o) [3.70v]
1 cos2a sina
e ¢ LLH.S.= |1 co<7ﬁ smB

1 cos2y siny




£ an, e R SRR T RS TR

BHed SIS : 3T 7@ I

8 -

0 cos2o —cos2P sina —sinf
=10 cos2p—cos 2y sinf- sin Y
1 cos 2y siny,
[n=n
= 1{ (cos2a — cos2/3)(sm/3 — siny) —
(s1noc - sm/3)(cos2/3 — cos2Y)
=(1- — 2sin’a —1 + 2sin /3)(sm/3 —siny) .

—1y,1 =1 -]

-(sma—51n[3>)(1 — 2sin’B —1 + 2sin Y)V

=- 2(sm o — sin B)(smB - smy)
+ 2(sino— smB)(sm A - sin’y)

= —2(sino— sinf3)(sina + sinf3)(sinB — siny)

+ 2(sina—sin/3)(sin[.’> — siny)(sinf3 + siny)
= 2(sma —sinB)(sinf —siny) .

(- sina — sinf + sinf + siny)

= 2(smoc — sinB)(sinB — siny)(siny — 51na)
=R.H.S. (Proved) |

5.9 ™| A,
—-at ab ac
" (a) ~b* be| =4a’b?c?
ac be -c?

[5.°0%,°08; Fi.°0v, 05 ; . "obr]

—-a* ab ac

gt s LHS=|ab -b> bc|
' ac bc -c?
-a a a 0 2a a
‘=abc|b -b b|=abc|l0 0 b
c ¢ -—c 2¢c 0 -¢
[Cl'—c] C2,C;=cz—c3]

= abc{2c(2ab 0)} = abc.4abe

=4a% b? 2 —RHS (Proved)

b*+c*  ab ca
S(b)| ab  c*+a®  pe =4a’b’c?
' ca bc a2 +b2 .
[2:°08,733]
b*+c2  ab p
TELHS.=| ab 24g?  pe
ca be a +b2

1 ab® +ac®*  ab’ c*a
- L@ betiath e
abe | cq? b’c  ca®+pY,
b +c b* c?
= _—abc| a* cF+a* !
aoc . a’ b*  a’+p?
0 b* ci
=|-2¢* ¢*+a c
_2b> B a 4B
[Cl =c, —(c, +t;)]

=2¢? (a2b2 + bt - b2c?) - .
| . 2b° (b°c® - c* - cZa)
_ 2b202(a2 +b2 = c?) - b2c3(b? = 2 - 22)
= 2b’cP(a® + b2 - F-bP+ P +at)
=2b%?2a% = 4a’b’c? =R,H.S. (Proved)

x? yz  +7’

500 [x2+xy )’ e |=40y7
xy Y4y 7 .
[3.°08, b ; A."50,"5¢]
x2 yz m+z
gt s LHS= x> +xy )’ zx
A xy  Y4yz 2

X z

X+z
=xyzlx+y y x |
y y+z z

-2z z x4z
=xyz| 0 y X

-2z y+z z

0 -y x '
—wz|0 5 A Tr=n-n]

-2z y+z 2| |
=z (= 22) (- xp —xp )= = 202" (- 27)
= 4x**7* =R.H.S. (Proved)

1+a* -6  2ab i
2ab 1-a’+b
2b - —2a

5(d)




—(1+a *+ b

[71.0%; T0%; B1."30,"S0; FaB"00-08, 33-54]

14+ a% - b2 2ab. —3h

L.H.S.= 2ab 1- a2 + b'2 2a
2b ) .—20 1—02—52

1+a® - b + 252 2ab - 2ab —2b

= 2ab - 2ab 1-a* 424242 - o,
2b-b+a’b+6 -2a+4q- g3 gp? 1—a?_ 2|

i ’
[ei=c —be,,c; =c, +ac,] -

1+a?% +b? 0 _2
= U l+a> +p2 24
b(l;}-az +.b2) —a(1+az +b2) 1_a2 _b2
1 0 —2b |
=(1+a? +p2)20 1 2a
( ) b —a 1-a*>-p2

=(1+a’ +5%)’{1(1- 2~ b*+ 22%) + b(0+ 2b}
=(1+a’ +b*)Y’ (1 +a* - b2+ 2b?)
=(1+a*+b**=RHS. (Proved)
a b ax + by

5(e)| b ¢ bx+cy|=(b*-ac)

lax + by bx +cy 0 . v
(ax 24 2bxy +cy2) [T.750, *53,758, B1.’50,’5¢;
@, [,50.°5%; 5.°59,%5¢ 5 . %58)

_ : a b ax+by
ot s L.H.S.=| b c bx+cy
ax+by-bx+cy 0
ax . bx  ax’+bxy
1 ' 2
=l <by cy bxy+cy
Vlax+by bx+cy 0.
1 0 0 ax® + 2bxy +cy®
=—=1" by cy  bxy+cy?
Xy ax+by bx+cy 0

[r'=r+(r —’;3)]

1
=— (ax*+ 2bxy + cyz)
Xy

(b’xy + bey* - acxy — bey?)

Fefere: epmem: 1B | e

1 )
= ; (ax2 + 2bxy + <:y2)(b2 — ac)xy

= (b*- ac)(ax? + 2bxy + cy®) = R.H.S.

(b+c)* a® be .

5() (c+a)? b? ca='(a2 + b + )
(@a+b)* c* ab| .

(@+b+c)(b-c)c—-a)(a-b) [5.'0y
(b+c)* a* bc

4 e LH.S.=|(c+a)’ b® ca

(a+b)* c* ab
(b+c)’—a® a* bc
=lc+a)*-b> b* cal [c|=¢ —c,]
(a+b)> —c* ¢* ab
(@a+b+c)b+c—a) a* bc

=l(@a+b+c)c+a-b) b*® cal
(@a+b+c)a+b-c) ¢ ab

b+c—=a a* bc
c+a-b b* ca
a+b-c c? ~ab

=(a+b+c)

-2(a-b) (a-b)a+b) -c(a-b)
=(a +b+c) —2(b—c) (b-c)b+0) —a(b-c)
a+b-c. c? ab

[(W=n-r,r =r,—n]

=2 at+b -c¢

=(a+b+c)a—b)b-0)

-2 b+c -a

a+b-c c? ab

=(@+b+c)a-b)b-c)

0 —(c—a) -(c-a)
-2 b+c -a
a+b—-c c? ab
[”1’2-"1—"2_] |
=(@+b+c)a-b)b-c)c—a) .
0 -1 -1

—,2 b+c —a
a+b-c ¢ ab

=@+b+cla-b)b-clc—a)




@w@gﬁﬁ@:$ﬂW§7WWm

WY
0 o -l
~2 a+b+c —a
a+b—c ¢’ —ab ab
- [ =c, — 6]
= b+ ~b)(b—-c)(c—a) (-1
i C)(El— 2ct+2ab-{(at b)2 ~- ]
=(a+tb+c)a- b)(b - c)(c —a)(-1) )
(—2c2 +2ab —a® — b® = 2ab +¢?)
=(a+b+c)a-b)b-c)c—a)
D(-1)@ + b +c*)
= (@ +b*+c*) (a+b+c)a-b)(b-c)(c-a)
=R.H.S. (Proved)

-2a a+b a+c
b+a -2b b+c
c+a c+b —-2c

=4(a+b)(b+c)(ct+a)

6. (a) [3.753]

-2a a+b a+c
b+a -2b b+c|

gt ¢ L.H.S. =
. c+a c+b —-2c

= —2a{4bc — (b + ¢)* }- (a + b){- 2¢(b+ a)
—(b+c)y(c+a)}+(@+c){(a+b)b+c)+
2b(c + a)}
= —8abc + 2a(b + c)® + 2c(a + b)> +
2(a+b)(b +c)( ¢ +4) + 2b(c + a)’
=—8abc + 2a(b” + 2bc + ¢2) +
20(a2 +2ab + b2) + 2b(c2 +2ca+ az) +
| 2@@+b)(b+c)(c+a)
= —8abc + 2ab® + dabc + 2ac? + 2ca’ +
4abc + 2b%c + 2bc? + 4abe + 2a’b +
2(a+b)(b+ >+
= 2{ab” +2abc + ac? + ca’ +a2(b + l?‘f: i ?)
+bc’} +2(a + b)(b + c)c+a
=2{a(b+c)* +a’(b +c) + be(b + o)} + )
: 2(a+b)(b +
=2(b+c)(ab+ca+a’+ bc§(+ Nera)
' 2(a+b)(b +
=2(b+c) {a(c+ a) + b(c + 3)(} + C)( i
2(@+b)b+c)c+
=2(b+c)cta)(a+b)+2%a+byb + c))(( 2 + Ei1))
=4(a+b)(b+c)(c+a)=RHS.

’ 1+4a 1 1 1 11 {
6(b)| 1 145 1 |=abe(i+ —+5+7)
1 1 1+c a ¥
l+a 1 1 ¢
s L.HS=|1 1+b 1 X
1 1 1+¢
Rl
a(—l—+l) b.-l— c.—l- ] Cl?
a b e L
= @l peleiy s el L
a b c \q

R A ¢ W I,
| —2a a+b a+c
D=|b+a -2b b+c
c+a c+b -2 A
a+b=0i.e b=—a3IFTm a1
-2a 0 a+c|
D=| 0 2a —a+c
c+a c—a —2c

= —2a(-4ac~(c-a)"}+ (¢ + a){0-2a(c+ gy
= 2a(c + a)* —2a(c +a)° =0 ’
-~ (a+b), D a3 a3’ Tem |
gRIed (A AW, (b + ¢) @R (c 44
fafe D @3 TeAms | |
wRg D ¢35 oo FoR fifte o
(a+ b) (b+c)(c+ a) tﬂ?ﬁﬁ‘t;@*qm
TeAmss -, Jodk D ad M qfh Seame | |

QRS AL T GTT |

-2a a+b a+c |
b+a —-2b b+c|=k(atb)b+c)(cta)
c+a c+b -2c 1

Q¥F, ©SY ACF a=b =c =] Bwg Az,

-2 2 2 ?
2 -2 2|=k222 ‘
2 2 -2 }
0 4 2 '
=100 2|=8k=>32=k=4
4 0 =2 .

-2a a+b a+c
b+a -2b b+c
cta c+b -2c

= 4(a+b) (b+c)(c+d) !

Ll
b

a.— c(l-l— 1))
c




|

SEN USSR LGS IS/ 2Ny smmasen

...

W:W:IB _ ' -

1 1 o |
—+1 = —
a b c
1 1 1
=abc| — —+1 —
- a b c
1 r. 1
= - —+1
a b ¢
1 1 1 1 1
l+—+—+— = =
a c b c
I 1. 11 1
=abcll+—+—+— —41 =
a b ¢ b " @
1.1 1 1 1
l+—+—+— - _
a b C b c+1
[cf =¢ +(c, +¢y)]
11 1 o i
=abc(l+—+=+=) =[] l+1 1
a b ¢ b c
1Ly
b ¢
11 0=l 0
=abc(i+—+—+=)0 1 -1
d b e 1 1
1 — —+1
b ¢

|

2+=)1(1-0)

= abc(1+i_+l+l) =R.H.S. (Proved)
a b ¢ -

= abc(1 +_l +
a

1a, b, c1 ‘

7. |la, b, c,| e al,bl,c,«ﬂam%
as by c3 '

WeE Ay, By, C; T, o | A

a,A+b . Bi1t+c,Ci=0. [3.°05; 7. ’ob, 0]
T 8 A = g, a7 TR = b,c, — by,
B = by ax e = ~(aye, —aycy)
Cl*cmwms—ab asb,
LHS = a,A1+b,B+ ¢,C

@ (byey —byc,) +b, {—(a,c, —a,c,)}+

¢,(a,by —azb,)
= a, byc; —a,b;c, — a,b,c, +ab,c, +
a,byc, —ab,c, =0=R.H.S. (Proved)
8. wfAfazxs '
- X+ x y |
(@ qs 8| x x+z =z [3.0¢]
y z y+z
0 X y
=-2z x+z z |[c¢/=¢c,—(c;,+¢c,)]
-2z z y+z '
0 x vy
=0 x -y [r=r-nr]
| 2z z y+z

=-2z(—xy —xy) =-2z( - 2xy) 4xyz

b+c b—c c-b
a-c c+a c—a
a-b b—a a+b
26 0 c—-b|

=12a 2¢ c—a
0 26 a+b

b 0 c-b
acc-a
0 b a+b

=4{b(ca +bc = be + ab) + (c - b)(ab 0)}
= 4{abc + ab® + abc — ab? }
= 4.2abc = 8abc (Ans.)

8(b) iy ¢

[Cl —01 C35Cy =02‘C3]

Sl

9, Y T :
3+x 4 2
(a) 24x 3 |=0 [®:'09; 5."%4]
2 3 4+x :
x+9 4 2 | =iy
=>x+9 2+x 3 |=0
x+9 3 44x
[c] =¢ +(c, +¢,)]
1 4 2
= X+ 2+x 3 |=0
1 3 4+x

e e W 4 T

Y T

o em—



Q0

3/2 -11/10 -—61/5}
.—_{ 1/12 7/110 2/5
[mewiwml]

2. ~1 -]1
d A=|1 -2
. 1 -1 2

. |A|=2-4+ 1) +127D) _1(-142)

=—6+1-1=-6
2 1

|A|«ﬂavﬁsicwlﬁ1w,A” =\‘_1 5| =

' 1 1j. ot =2
A ""\1 2\='1’A13 ‘\1 .—1\‘1’

1 -1

- 2 -1 _
,A”=_L1 2\=3’Anf41 z‘fi

| 2 -1 =1 %=1
B = \1 —1\ L, Asl*\_z 1\—

/2 -1/2 1/2
=| 1/6 -5/6 1/2| (Ans)

“1/6 -1/6 1/2
‘ 2 90 2%
(e) T ¥, A =2 5 5 [1."5¢]
T l2 s
. | A|=2(55 -25)-2(22-10) +2(10 ~10)
= 60-24=136 |
| A | a7 e R, A, =\§ 151\ =30,
sl
An = 11\"‘12""13:\% §\=°’

ﬁ)’ﬁﬁﬂ?:ﬂ?,Af={

- lA=3d
3-8+6=1

| ey L1170
\A|«ﬂ‘ﬂﬂ"o:siﬂ¢sifﬁm,A”=\_l 1\=1,

T

5/6 -1/3 0 }

.-.ﬁzcﬁrﬁmﬁr@m=[—l/3 /2 -1/6

0 -1/6 1/6|

3 _4 2] |
1 -1 1)

—0)+4(-2-0)+2(2+1)




1 2 <2
.~.fsmamm={z 5 _4}

37 -5
01 2]
(g) T 47 |1 2 3 BLAY
311 |
g |A|=0(2—_3)—1(1—9)+z(1-_6)
=0+8-10=-) 1
A e, A, 2 ?‘2_1,
1 3 |
A12=_\3 1=8>A13=\§ %=—5,
12 02
A, = ,\1 =1 A, \3 1‘ 6,
01 1 :
1«23=—3 1\:3,A31=\2 %\=—1,
02 0
A32=—1 3\=2,A33=‘1 é‘:—l
|
— Adj (A
\Al J()

1 1-1 & —51
=— 11 -6 3
-211 2 1

1 [-1 1 4
=—18 -6 2
~2|-5 ~3 -1]

' 1/2 -1/2 1/2
- e ReAfre it =| - 3 -1
5/2 -3/2 1/2

13. ffr=s s e 399

TR ¢ (a) TAGW BT, 2x+3y=4 [5."0d]

x=y=1
TR o ez ota wE A%

-2 3

4 3
D, = \7 _1\—-4 21=-25,

D
_ 2 4] _ _
Dy 17‘—14—4—10
s D o= D
x=_x=___25= , V= ._'vzﬂ)_=_.2
D -5 - D =5
| 13(b) Mem iR, x +y+2=1
x+2y+z=2
x+y+2z=0
[SQUSEREER SRR C R e B
111 0 0.1
D=121=}-11 1/
112 |0 -12
[cl’=cl—62’cf’2=c2_03]
=1(1—0)=1_ .
1 11 0 01
Di=2 2 1={0 1 1
012 |-1-12
[c =¢ —€;,C5 '=>Cz —¢5]
=1®+&)=1
R | O U | I T (R |
Dy=f1 2 1|=}-1 1 1
102 1 -22
[C{=CI—C2,C;_=(,‘:-—C3]
=12-1)=1
111 0 01
D, =122=|-102
110 010 |
[er=ci ey, = ¢, -]
=1(-1-0)=-1
D
x:Dx=l=l._,y=l_y-_-l=l,
D 1 D 1
Z:&z__l, :_1
D 1

1 2 -1|x 5
13(c) mexiemg, (3 -1 3|y =[7}
| 2 3 1|z| (I

X+2y—z "5
= |3x-y+3z :|_7

2x+3y+z



C

©)

®) -

©)

™ TR NS : 3T Ag Sy
x+2'y—z.=5
3x—y+3z=17 be ca ab
2x+3y+z=11 s LHS=| ~ 1 1
93, TN A IR I Wil AR - a b c
. | 1 1
1 2 =1 —+b —+c —+a
D=3 -1 3 a b ¢
2 3 1
=1(-1-9)-2B3-6)-1(9+2)
=-10+6-11=-15 - el 48 6 e
5 2 -1 Byl i PR
D, =|7 -1 3 abc 1a 1b 1c
11 3 1 : —+b —+c —+a
. a c
= 5(-1-9)-2(7-33)-1Q21 +11)
= —=50+52-32=-30
15 -1 > abc abc abc
3 1 1 1
Dy = 3 7 3 = = a.— b.—' C.l
11 abc a b c
' 1 1 1
= 1(7-33)-5(3-6)-1(33—-14) a(;+b)*b(-b—+c) c(;+a)
~26+15-19=-30 |
1 2 5§ _abc ! I !
& .7'—3 1] abc|1+ab 1+bc 1+ca
= | — -
(=11 -21)-2(33 - 14)+5 (9 +2) ;}‘Z\H[é RO @R ]
=—32-38+55=-15 T
. D. =30 - D, -30 15. 4N ¥ @,
- x= x=___=2,y_=__: =2,
D -15 D -I5 ey 2 2 ‘
=Dz____15__1 b x+b b =x2(x+a+b+c)
v D =15 52 e c X+c
T 417 (Step) 2 g T . xta & . .4
SMSLHS=| b x+b b
4. @RAIFIMN TG,
c C X+
x+a+b+c x+a+b+c x+a+b+
be ca ab 5 b O b
11 1oy meang ¢ c x+c
a b ¢ i BRSOk
‘-1—+b -1-+c l-}-a [n'=n+(+n
a b ¢ R G |
=(x+a+b+c)b x+b b
[ C X+

hﬁ:’.&. R SRR
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16. &9 9 (@,

0 0 1
-x X b
0 -x x+c

=(x+a+b+c) o)

[ei=¢1—c,,¢y =¢c,—c;]
=(x+a+b+c)(x2'—0) ‘
=x*(x+a+b+c)=RH.S. (Proved) ()
1 1 1.

sin4 sinB sinC
cosA cosB cosC|

. A-B . B-C
= —4sin sin -

. C-A
sin
2 2

1 1 1
MSL.H.S.?XsinA sin B sinc} ,

cosA4A cosB cosC

0 0 1
=|sind-sinB sinB-sinC sinC

cosA—cosB cosB-cosC cosC

' [¢; —cy,c,—c3] )
= (sin A — sin B)(cos B —cos C) — |

(sin B —sin C)(cos A — cos B) o)

A~ . A-B A+ B . B+C . C-B
= 2sin cos 2 sin sin
2 2 . 2 2
—2sinB_CcosB+C 251nA+BsinB—A )
2 2: % + 2
. A-B . B-C A+ B B+C
=—4sin sin [c sin
2 2 2
B+C . A+B
— cos sin ]
2 2
. - - B+C A+B
=—4sin sinB Ccos( —- ) ()
3 . ¢ 2 "2
=—4sinA_B sinB_C sinC_A =R.H.S.
2 2
- (Proved)
17. 9 2 @,
_bc bc+b® be+c?
(@) lca+a® -ca ca+c?
ab+a® ab+b® —_—ab

=(bc+ca+ab)3

R ) 0

—bc  bc+b* be+c?
ot 8 L.LH.S.= |ca+a® -ca ca+c’

ab+a® ab+b* —ab

—abc  abc+ab® -abc+ac’
abc+a’b —abc abc+bc
abc+a’c abc+b’c —abc

—_bc ca+ab ab+ac
bc+ab —-ca ab+bc
bc+ca ca+bc —ab

ab+bc+ca ab+bc+ca ab+bc+ca
bc +ab -ca ab + bc
bc+ca ca+ bc —ab

[r/=1+(, + r2)] (>
| | 1 1 1
= (ab + bc + ca)|bc + ab ab + bc

1
rey (>
abc &)

= ——abc
abc

—ca

. bc+ca ca+bc —ab
=(@ +bc+ca)
0 : 0 1 ‘
bc+ab+ca —(ca+ab+ca) ab+bc|(d)
0 ca+bc+ab —ab :

[ef =¢,—¢;, €3 =€, = 5]
= (ab+bc+ca).1{(ais +be +ca) (ab+be+ca)—0}
- =(ab+ bc + ca)3_= 0=RH.S. )

al—-bc b*—ca c*—ab
cz—ab a’—bc b®-ca
b* —ca c*—ab a®-bc
~ =(a*+b’+c-3abc)
a’—-bc b*-ca c¢*-ab
L.H.S=|c*-ab a*-bc b*-ca
b*—ca ¢ —ab a*-bc.

17 (b)

a® +b2 +c* —ab—bc—ca b*-ca c*-a

=|a? +b2 +c* —ab—bc—-ca at-bc b*-c ()

a® +b* +c* —ab-bc—ca c*—ab a*-b

=a*+b*+c* —ab-bc—ca)

1 b*—ca ¢’ —ab
1 a® =bc b*—ca
1 ¢*—ab a*-bc

e (1) )



e Sifde : ST A Y

8
] bz—éa ct—ab
a<7, [| a®—bc b’ —ca
1 ¢2—ab a*-bc

0 —(a—b)(a+b+c) —(b-c)a+b+c)
=10 —(c—a)(c+a+b) —(a-b)a+b+c)
1 cl—ab e gt =be

0 —(a-b)a+b+c) —(b-c)a+b+c)
=0 -(c—a)a+b+c) —(a-b)a+b+c)
| ‘cz—ab ot -bc |

0 —(a=b) —(b-¢)
=@+b+c)0 —(c—a) —(a-b)

1 ¢*—ab a*-bc

= @+b+)1{(a-bY~(b-c)c-a)} O

= (at+b+ c)*(a’+ b* —2ab-bc + ¢* + ab — ca) |

=(a+b+c)2(az+b2+cz—ab—bc—ca)
(1) (O IR AR

a* —bc b>—ca c*-ab
cl—ab a®*-bc b* -ca
b*—ca c®>—ab a*-bc

=(a+b+ c)’(a® + b>+ ¢’ — ab — bc — ca)’
={(a+b+ )@+ b*+ ¢’ —ab —be - ca)}z'
= (@’ +b° + ¢’ — 3abc)’= R.H.S. (Proved) (%)

(a+b)* ca be

17(c)| ca (b+c)> ab
be ab  (c+a)’
=abc (a+b +c)’®
(a+b)? ca bc
LHS=| ca (b+c) ab
bc ab (c+a)’
[ cla+b)’® cfa - b
=—0o1I  ca® a(b+c) a%b o)
abe |, ab®>  b(c+a)’

[r'=n 5’”2”’2' =r,—h] '(b).

| uoR |, Baizsd 2 55 | | ;

17(d)

L

(CQ Sricart frg s1sw)

21 -3 ] <9 3
18.(a) A=|1 3 0 |,B=|-1 0 5
S0 2 13 0 -3

 @+b)? ¢?

abe | 4 (b+c)  a* 5
abc b2 b? (c+ a)z ;
(a+b)* ¢’ c’ ' i
‘02 (b+C)2 . a2 {
B> b*  (c+a)’

a+b+c -C -b
—-C a+b+c -a

-b —a .a+b+c ;
=2(b+c)(cta)a+p)

a+b+c —-C -b i
- —cC a+b+c —-a |
-b —a . a+b+c

a+h. —(b+c) —b

a+b b+c -a
—(a+b) b+c a+b+c

|

H.S. =

!

:

Q)

|

' [cl’=cl—c2,c;=c2—c3]i
1 =1 -b
1 1 -a |
-1 1 a+b+c

0 -1 -—b
2 1 —-a

1 a+b+c .
(a+b)(b+c){-2(-a-b-ct+b)} O
(a+b)(b+c)-2)(-1)c+a)
2(a+b)(b + c)(c +a)=R.H.S.

(a+b)(b+c) ©

(a+b)(b +c) [(=¢-¢] |

&)

== AB 9q G5 ey 994 | _
21 =371 -2 3
e AB=[1 3 0 ||-1 0 3
50 213 0 -3

1-3+0 —2+0+0 3+15+0
54046 —10+0+0 15+0-0)

y

[2—1—9 _44040 6+5+9



- [-8 -4 20
=1-2 -2 18
11 =10 9

AB@I @T=-8-249= =1 (Ans)

121 y -3 1
(b) A=|1 x 0 |,B=]| i -y 0|
" 0 =9 5 0 —7

C=A—Ba¢f’ﬁ‘m@m®wm(x,y)

X+y=5-.-(i), y-x=0=>y=x
(T, y+y=5=y=x=
s 50
X, . ~ s
x y) (2_2)
S vV w

W "u s

(x,y) fAfm =

(0 3{x—y X V} G0 STene WG == |

sV W]
T 3l x—y X v
W.ou s |

3s 3v 3W

= |3x—-3y 3x 3v
3w 3u 3s |
Wi
3X=&3x=Q3x-3y:h:y='%

9L OwF

W:.ﬁ'ﬂw: IB

Sliq
(&w=ms§)Mmo
{21 y} [—313}
(M A=13 5 |B=|1 2 3|,
S1 -2 |5 x 27

C=A+B qwﬁﬁwwmm(x,y)
ﬁ‘ﬁl?@l :

WW:C:AFB
21 y -3 1 3
=1 3 5(+|1 2 3
151 =2 |5 x Z7
[2-3 141 y437
=l 1+1 342 543
5+5 1+x —2-7

-1 2 y+3
2 5 38 <30 AT Wil
10 1+x -9 |

:{ifx=8:3x=Zy+3=10:w=7_
~ (%¥)=(7,7) (Ans)

| 1 x 0 4 1 -3
(e) A=O-12,B.=15y ;
2 -2 1 - LS8 =7y

C=A-B 3 Refom g o
(o y) Fefwemy

(2= =2-8 1+7
(-3 x-1 3

==l -4 2-y| g3 Refesw
-3 -10 8

TG | |

X-1=-(-1)=>x=1+1=2,

2-y=-(-10)=>-y =10-2
= y=-8

(X, y)=(2,-8) (Ans.)




Y THSA S - 3T Aq Y

25 =27 =4,
® A=]|y 3 x | a3 Fwafs
1 -2 -3

1% = (x, ) T w91 Ans. (4,-1)

-5y O
& A=|3 5 0
e 1 o x =1

}awvﬂmﬁs

WER =T (x, y) W& F=1 Ans. (2, -8)

. % -5 1127 [x]
1 4l 1 |= -
7 -2 1 —3} Z 5, 2).

ICREEET

i TN
- 753 HRERE

(x,y.2)=(-2,-9,9)
‘ 2 -3 3 -1 1 -1
19. A=|3 a 3|,B=|2 0 3 |;
7 -3 a 5 2 0] -

C = A - B Wity ssfowll 201 a @a W19
fadfa w31

2 -5 a
3 -4 4
1 a 0=0
2 =5 a] -

= 3(82+0) -1(- 4a+20)+2(0 4a)=0
:3332+4a 20 8a=0

= 3a2-4a-20=0
= 3a2%10a+6a-20=0
— a(3a-10) +2(3a-10) =0

= (3a-10)(a+2)=0
a=-2, -132 (Ans.)

' 0 -2 0
20. (a) YR FSCS A = L 1 3}6@
3 -1
- e ww AT e
REICICER
0 -2 0 '
A=2 1 3 | wiftes fiw
3 3 -1 |
A =2(-2-9)=-22

0 -2 0 0 _
: %g;igix;
0 BRIKKY
" 129 942 ,6—3}T

0-2 0-0 —6-0
—6-0 0-0 0+4

~10 11 3‘ T F_10' =7 —6
2 0 6| =11 0 o0
6 0 4 3 -6 4
A= Adj (A)

A
' 1 10 —2 —6
= 11. 0 0
T o223 ¢ 4

5/11 1/11 3/11
=|-1/2 0 0 |[(Ans)
~3/22 3/11 =2/11

3 -5 1| 2
(b) [1 1 4J[yJ=’j 1 }ICFT(X,.Y,Z)
(=2 ][ 2] =3

& ==

Adj (A) =

-




27

A= Adj (A)

[A]

1 [y 3 -2
— 127 -4 -11

113 1/39  =7/39
=1 3/13 =4/117 -11/117

~1/13 -=29/117 8/117
1/39

. 3 -5.1
Al=|1 1
7 -2 1
=3(1+8)-1(-5+2) + 7(-20 1)
=27+3-147 =117
3 -5 1 3 _
| 1 4 1 1
; _?A{l §‘7‘>{—2
et
1 1>.§4 i 15
- [ 1+8 28-1 -2-77
Adj(A)=| —2+5 3-7 —35+6
|-20-1 1-12  3+5

9 97 [9 3 -21
=| 3 -4 -29|=|27 -4 -11|
21 =11 8 —9 —29 8

X 1/13 =7/391| 2 |
y |=| 3/13 —-4/117 -1V117}| 1
-1/13 =29/117 8/117 || -3

/13 1739 =7/39 || 2
=| 3/13 -4/117 -1V117|| 1
-1/13 =29/117 8/117 || -3

R4

[ 2 121 ][ 6+1421 ]
13 39 39 39
_| 6_4 33 || 54-4+33
13 117 117 117
2 29 24| |-18-29-24
| 13 117 117 117
: X 28/39
= |y|=| 83/117
| z| |-71117
.28 83 71
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