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MATRICES & DETERMINANTS

HINTS & SOLUTIONS

EXERCISE - |

Sol.l1 C
The matrix will be any one of the following type
1x12,12x1,2x6,6%x2,3%x4,4x%x3

Sol.7 A

Given A= [% ﬂ then adjA = [_12 _12]

Sol2 A Sol.8 A
cosO -sind O
_ 2 0o - 0 -2 GivenA=|sin® cos6 O
Given, [X 3+X )2(j|+|i_x+1 X:|:|:5 1:| 0 0 1
X2+ X=0,Xx-1=-2,—-x+4=5x+2=1 cos® -sin® O
thenadjA=|sind cos6 0| =A
= x=-1 0 0 1
Sol9 B
Sol.3 D Given Ais a square matrix such that A2 =
= AA=1
1 -5 4 0 By definition of inverse AA" = A" A=Ithen A=A
Given A= % and B = 2 _23 _2
Sol.10 B
) , , Given |A|=—1&|B| =3
orderof Ais 3 x 1and Bis 3 x 3 product of AB is I3AB| =33 (1) 3
defined only when the number of columns in Ais =_81
equal to the number of rows in B so AB does not
exist. Sol.11 C
3 -3 4
Sola A GivenA= |5 73
. 10 0 1
leenI:[o 1:|,J:|:_1 Ojl and 3 -3 4
Now|A|:g —_i ‘1‘:3(—3+4)—2(—3+4)+0(—12+12):1
_ | cos6 sin®
B=|_sind cos® 1 -2 21" 1 -1 0
I = —l 3 3 = _2 3 _4
. adjA 0 a4 3 5 3 _3
thenB:[_cgﬁ]ee 5(')”5%}:[(1, (1)} cose+[_01 (ﬂsinﬁ
H o adiA |1 -2 -2
=lcos®+Jsind then A™ = [A] ~ _01 _34 _33
and A3 =A.AA.
Sol5 B
. . 3 -3 4]1|3 -3 4(|3 -3 4
Given A and B are square matrices of order 2 _12 23 4| |2 -3 4l|2 -3 4
then (A + B)2=(A + B) (A + B) 0 -1 1|//0 -1 1(|0 -1 1
=AA+AB+BA+B.B -~
= A2+ AB + BA + B? ~ g __‘I g 3:32
“|-2 2 -3]j0 -11
Sol.6 C ~
Since in a skew symmetric matrix all elements _ _12 _31 _04
along the principal diagonal are zero. If Ais skew -2 3 -3
symmetric matrix then trace of A is zero. Hence A-' = A3
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Sol.12 A
Given A= [é _25] B= [(l) g} and A= Bx
_lac
Letx = |:b djl

1 2 1 0j|la c a ¢
thenA:Bx:[g _5}[0 2“}3 d}:[Zb Zd}

3
.a=1b= 2,0

2
H 1 2 ]_1[2 4
encex=13/2 -5/2| =5 |3 -5

Sol.13 C
det (B-" AB) = det (B~") det (A) det (B)
= (det(B))~" det(A) det (B)
= det (A)

I

N

a
I
|

Sol.14 A
Given equations are —2x +y +z =1
X—2y+z=-2
X+y+iz=4

-2 1 1
1 -21
1 1 A
D==2(-21-1)—1(A=1)+1(1+2)
D=3\L+6
The system of equation will have no solution if D =0
sO 3A+6=0 = A=-2

Here D =

Sol.15 B
Given equations are x+y—-z=6
X+2y—3z=14
2x+5y—-Az=9
11 -1
HereD=|1 2 -3
2 5 -\
D=1(-2\r+15)-1(-A +6)-1(5—-4)
D=-A+8

The system of equation has a unique solution if
D0 so A+8 #0 =A=8

Sol.16 D
Given equations are x+2y+3z=4
X+Ay+2z=3
X+4y+uz=3

123
11 2
14 A

D=((n-8)-2(u—-2)+3(4-4)
=Au—2u—31+8
=(A—-2)u—-31+8

Here D =

The system of equation has an infinite a number
of solution if D = 0 which not gives value of A

and p.
Sol.17 C
1 1 3
GivenA=|5 2 6
-2 -1 -3

0 0o ol[1 1 3] [000O
As=|0 0 0|5 2 6]_[00 0|
12 12 36(|-2 -1 -3| [0 0 0O

Hence, Ais nilpotent matrix of order 5.

Sol.18 B
Given A=diag(2, -1, 3), B =diag(-1, 3, 2)
then A’B = A.A.B.
=diag (2, -1, 3) diag (2, -1, 3) diag(-1, 3, 2)
=diag (4, 1, 9) diag(-1, 3, 2)
=diag (-4, 3, 18)

Sol.19 B

which an identity matrix.

Sol.20 C
If the matrix AB is a zero matrix then
It is not necessary that eitherA=00orB =0
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Sol.21 D

Given A= [_21 _21} ,B= [_11 ﬂ

then AB = [_21 _21} [_11 ﬂ = [_33 _72}

1 4][2 - -2 7
and BA:[—l 1][—1 2} :[—3 3}
(o] AB = BA

Hence (A + B)?2 = A% + 2AB + B2
(A-B)?=A?-2AB + B?

Sol.22 A
GivenAB=A&BA=B
AB =A (1)
BA=B ..(2)
(1) (2)
AB2A = AB
B?A=B
B2 = BA™' ...(3)
Consider (2)
BA=B
B = BA™' ..(4)
SDo, from (3)
B2=B

Sol.23 A
(ABA)T = ATBTAT
=ABA (- A & B are symmetric matrices)
So, ABA is symmetric matrix.

Sol.24 A

LetA"=P

Taking transpose both sides.

(An)T =pT

(AT)n =pT = PT = (_A)n = AN

= PT=P Hence symmetric matrix.
Sol.25 D

Given Ais a non-singular matrix, i.e. |JA| =0

Sol.27

Sol.28

Forn=m+1:
(AB)m+l = Am+l gm+l
LHS
(AB)™! = (AB)™ (AB)
= (A™B™M) (AB)
= AM(BM(AB))
=A™ (B™(BA)) (- AB=BA)
=AM (Bm+1A)
- Am(ABm+l) = Am+l gm+l

A

—_ 0

|

-a -b -c
A=|—-d —-e —f
A -g -h —i

ab
- |d e
LetA= g h

det (A) =—detA

A
(a+a)x+ay+az=0
oaX + (o + b)y +az=0
ox+ayl—-(a+c)z=0
From non-trivial solution,

D=0

a+a o o
a at+b a |-
o} o a+cC

R, >R, +R, + Ry

3a0+a 3a+b 3a+c
o a+b o
o a a+cC

a b c
oa a+b «
o o a+cC

3o 3a 3a
oa oa+b «a
o oa a+cC

+

1 1 1 a b c
— 33 |® atb o |4la at+tb a |-g
o o oa+c o o o+cC

So, |AT| #0 So, Al +|AT| =0 ApplyingC, - C,-C; &R, > R, — R,
Both parts respectively
Sol.26 C
(AB)" = ANBP 100 [|ab c
Given that AB = BA = 3a g 8 8 + 2 2 aic =0
Farn=1:
(AB)L = AlB? = of@ab+bc+ca)+abc=0
Forn=m = a(-c'-a'l-b")=+1
(AB)™ = Am Bm = a'l=—@'+b"+c)
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Sol.29 B

Given A= [% 3] | = [é (ﬂ

SEEIRIER]

0
1-% 3
P:[ 2 2—x]

1-2 3
|P|:‘ SN 57 =0 =1-2)(@2-2)-6=0
=2-A-24+A2-6=0 =A2-31-4=0
Sol.30 B
AB =AC
pre-multiply by A~ = B=C
for existance of A1 = |A| %20

= Ais non-singular matrix

Sol.31 D

4

1 -1 1 2 2
_l2 1 -3 _|-5 0 «a
A , 10B 9% 4

11 1
B=A"=AB=I,

4 2 21 -1
_|-5 0 all2 1
10BA=17" 5 3|1 1

1

1
-3
1

-5+a

0
10

0
10

|

:IZ>(X:5

[4+4+2 —4+2+2 4-6+2
101, = -5+a 5+a
3 [1-4+3 -1-2+3 1+6+3
[ 10 0 0
—|la-5 a+5 a-5
191y | O 0 10
100 10 0
10/0 1 0| - |a=5 a+5 a-5
001 0 0
10 0 O 10 0
0 10 0| -|a-5 a+5 a-5
0O 0 10 0 0
Sol.32 A
3x+tky—-2z=0
Xx+ky+3z=0
2x+3y—-4z=0
D=0
3 k -2
1 k 3|_-
2 3 -4 =0

3(-4k—a)—k (-4 —-6)—2(3-2k)=0
—12k—27 + 4k + 6k — 6 + 43k = 0

Sol.3

al+1+3a+3a%2—

Sol.3

|

3 A
a’x +(a+1)3%y +(@+2)3% =0
ax +(@a+ly +(@+2)z =0
X +vy +z =0
D=0
a® (@a+1)® (@a+2)°
a (a+) (@+2 -0
1 1 1
C,»C,-C,&C;»>C;-C;
a’ (a+1)3—a3 (a+2)3—a3
a 1 2 -0
1 0 0 -

(2(a+1)3-2a3—(a+2)3+a%=0
{@a+1)P®-(@a+23@-a%=0
a®-8-8-6a2-12a—-a%=0
—-a%-3a-9a-7=0

a3+3a2+aa+7=0

a=-1

4 D

GivenA= [2 3}

Let,
fx)=x2—(@a+d)x+k=0
f(A)=A%2—(a+d)A+k=0
Becuase 'A’ satisfies f(x)

2_[a bMa b} _|a?+ad ab+bd
A= lc d|[c d] " |ac+cd ab+d?

2
ab a“+ad ab+hbd
@+dA=(a+d [C d}:{ac+cd ab+d2}

10]_[koO
k:k'zzk[o 1}:[0 k}

Puttingin (1)

(1)

a®+bc ab+bd| |a®+ad ab+bd [k O}_
ac+cd ch+d?||ac+cd ab+d?|T|0 k|7

k=a2+ad-a2-bc
k=ad - bc

Sol.35 C

LetM = [?_ 8}

v = [9 9] [2 9

2k =33
33 _[0+0 0+0] _
k== MZ—[0+0 0+0| =0
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Sol.36

Sol.37

Sol.38

A N

2x+y=4 X
= 1.
3x+ 2y =2 [1+5x+6x+4]__2_—[0]
X+y=2
210 B
1| _
=3 2 0 g [X +5x +6 x + 4] 5 =[0]
110 T
[x+5x+6-2x-8]=0
4 10 1
D_220_0 4x-2=0 DX:E
1712 10
Sol.39 C
z2 30 Given AB =B, BA=A
D2: 120 =0 AB =B
Premuttiply with 'B',
B(AB) =B? = (BA)B=B2=AB =B? ..(1)
R , Now, BA = A
D;= 11 2;&0 Hence no solution Premultiply with 'A’,
A(BA) =A% = (AB)A=A2 = BA=A? ..(2)
D+@
D AB + BA = B2 + A2
Given Ais a square matrix, B+A=B2+A?
abe So0l.40 D
SoletA= el
g h i f1 -1, [a 1
A=12 1]'B=|p -1
adg Given (A+ B)2=A2 + B2 + 2AB
r—|b e h
A=l f 1+a 0] _[1 -1, [a 1]°,,[1 -1][a 1
2+B 0| (2 1 b 1 2 1||b -1
d2+ab bztad c+o {(1+a)2+0 0+0}_[—1 —2}+[a2+b a_l}
= = =4 -1 —
P=A+A gic f+h i (2+b)1+a) 0+0 ab-b b+1
PT =P = symmetric +2 [Z%jrbb %tﬂ
Similarly A’A & AA’ also come out to be
symmetric a®+1 0|_|a?+b+3+2a-2b -2+a-1+4
ab+2a+b+2 0| |4+ab-b+4a+2b -1+b+1+2
0 b-d c-g a=—1
- r—|d=b a f-h -
Now Q =A-A’= g-c h—f 0 b=-2
QT =-Q = Skew symmetric Sol.41 A
31-1
B A:[o 1 2}
13 2 X 3 0
051 1=
X 31 -1 3 0
1|2 "= -~ 1 1
[L+0+03+5x+3 2+x+2] 5 =[0] AA—[Ol 2} 12

MorTionN:
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,_19+1+1 0+1-2 1 1
AA -[0+1—2 0+1+4} Ca1= |y @ =0’ -
11 -1
. 1
AA [_1 5} C32:(_1)‘1 2 = (@ =1)=1-?
LetAA' =P
_Ly_
PT = [}11 _51] =P Hence symmetric Ca3= ‘1 m‘ =o-1
2 2 2
Sol.42 A e
X+y+z=8 C= mz—m mz—l 1-o
X—y+2z=6 o°-o —(0°-1) o-1
3Xx+5y—-7z=k;
1 1 1 _mz—m 0" -0 0)22—0)
-1 -1 2| _ _ _ _
D=l3 T° %|=1(7-10)=(-7-6)+1(5+3) adjA=cT=|®~° w12 (0® -1)
o -0 l-o o-1
=-3+13+15=25 )
8 1 1 11 12'
|6 -1 2]|=
D1_19 5 7—8(7—10)—1(—42—28)+(30+14) IA| = 1 (;02 020 =1 {o-o} -1 {o—o}+ 1 {e? - o}
= 24 +70+44=90 .
> -0 —-—-0tT+O°—0
18 1 = 3(0’-w) = 3o(@-1)
-1 6 2|-1/(_14_ _
D, = 3 5 14 =1(-14-30)- (14 +8)+2(5 + 3) adj, A
A= )
=44+ 4 +64 =24 [Al
_9% 90 24 . . ow-1) olo-1) o(w-1)
X= oo Y= o025 o5 Hence unique solution _ 1 o(o—1) o1 C(o-To+1
3cos(0-1) |w(w-1) (1-o)l+n) o-1
Sol.43 B
11 12 1 1 1
A=|1 o o 1
1 0 o P (GRS
. o)
, 311 —(+e)
O N -
Cu 02 =0 — 0" = (0° - o)
1 1 1 I
2 1 1 1
clzz(—n‘i ol =0 Ol IS R
® 2 2
3|1 +0° o 311 o o
B 1 o )
Ciz=fh o =0 -0 Sol.44 C
1 1 X+A X x|
C,,=(-11]2 02— - X X+A X
21=( )03 | A X X X+A]
1 1
022:‘14:(0—1 X+A X X
Al =] X X+A X
X X  X+A
B 1 1 B )
Ca=CNp P =1-o R, >R, +R, + R,
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3X+A 3X+A 3X+A
X X+A X

X X X+ A

1 1 1

_ X X+A X
=(3x+4) X X X+A

Cc,»C,-C, &C;>C;-C;

100
X A 0

:(3x+k)x Y

= (3Bx+A) [L (A2=0) + 0 + 0]
New |A| = O for existence of A~
So, 3X+Az0&A =0

12
C21:—‘2 1‘ =2a-1

0 2
C22:‘3 1‘:_6
1 2
C23:_‘2 3‘:_1
0 2
Cszz_‘l 3‘ =2

0 1
Cas= ‘1 2‘ =-1

2-3a 8 a-6
C= 2a-1 -6 3
-1 2 -1

Sol.45 C 2-3a 2a-1 -1
— _ 8 -6 2
1 sing 1 adjA=CT = a-6 3 -1
A= —sind 1 sin®
-1 -sin6 1 i
L adj A
Given 0 € [0, 27] A Y
1 sin® 1 1 3 12
DetA=|-SiN® 1  sin® So, |A| = [0_1‘3 1%23 4
-1 -sin6 1
=0+8+2a-12
=1(1+ _sinZe) ~sinq (~sin@ + sin6) + 1 (sin?0 + 1) =2(@-2)
=1 +sin20 +sin%0 + 1 2-3a 2a-1 -1
— 9ain2 PR
= 2sin“0 + 2 Now. A1 = 1 { 8 -6 2}
o _ ' 2a-2) |a-6 3 -1
at sin6 =0, Det(A) =2
= 2(sin29+1)—< ¢ SinB = 0. Det(A) 4
at sin6 = 0, Det(A) = [2-3a 2a-1 -1
Det (A) < [2, 4] 2a-4 2a-4 2a-4
_|_8 -3 ! 1
Sol.46 A " | 2a-4 a-2 a-2 -(1)
a-6 3 -1
012 - - -
Azll 1 3} 12(a-2) 2(a-2) 2(@-2)|
3 al But given that,
1 -1 1 1 _1 1
- = = 2 2 2
_24 % (2: » -4 3 ¢
A'=15 _3 1 e 2l @
2 2 2 2 22
So, from (1) & (2)
Cllzezl ?-‘:2_33 o =5
2a-2) ~ 2
2-3a=a-2
1 3
ClZZ_‘S 1‘:8 4a=4
a=1l & c= L. L. 1
Ciz= ‘% g =a-6 P
c=-1
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Sol.47 B
Given that B =—-A~1 BA
LetP = (A+B)?=(A+B) (A+B)

a 1 1
1 a1l

D=1 1 ¢

=a(2-1)-1(-1+a)+(1-o)

=AZ+BA+AB + B? (1) 3
. =o’—oa+l-a+l-a
We 've to find the value of 'P', _ 5 -
Consider, B =-A"" (BA) _ ?az(z ;aa__j)_(g)z; 1_1 )0 -0
premultiply both sides by 'A’, (0 +2 12=0
AB = _BA @ =(a+2)(a=-1)"=
=a=-2o0r1
From (1)
P=A2+RB2 a-11 1
Dl: ao-1 a 1
Sol.48 C ot it
5 Ba a (:I)f oc—% % (i 1 a-
—~ 10 o 5a = a- = a o-
A=10 0 5 D2=11 o-1 of'P37 |1 1 -
Ifa=1then, D, =D,=D;=0
5 50 « 5 50 « =2
A2=|0 a 5a||0 o 5a *
0O 0 5 0O 0 5
Sol.53 D
25 25a+502 10+ 2502 _ 8 _01 0
_10 o? 502 + 250 A= -1 0 O
0 0 25
IA|=0+0-1(=1)=1
|A2| = 25 (2502) = 25 o0 o0 - 0O 0 -
210 -1 0 0O -1 0
2o & A=1210 oll-10 0
t g L
(1 00
ol = = 2_|0 1 0|
=3 A=lo o 1] !
Sol.49 A. Sol54 B
Given A2—B2=(A—B) (A+B)
Consider (A—B) (A + B) A_[a b} _[a B}
AZ + AB — BA— B2 = A2 — B2 “bap™ T a
provided AB = BA
ab a P
S
Sol.50 A b a po
GivenAZ—A+1=0
A2=A—| a2 |2 +D7 220 _[(x B}
AZA_1 =AA—1_IA—‘] - 2ab a +b - B a
A=1-A" = A'=(-A) o= a2+ b2
=2ab
Sol.51 D b
Sol.55 C

r=lr9=[o 8

Put n = 2, only [D] will satisfy

Sol.52 D (al + bA)? =% +
oz+ytz=o-1
X+ay+z=a-1

X+y+az=o-1

ol 30|

al = [8 g},bA:

10
01

b2A2 + 2al .bA

+ bA . al
0 b
00
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Sol.56

Sol.57

Sol.58

Sol.59

Sol.60

Sol.61

bA.a|:[8 8}[8 g}

50 2)-[2 9

0 0

aon=[3 (383 %)

01

So, al . bA=DbA .al = [8 %b}:ab[o 0}:abA

So, (al + bA)2 = a212 + b2A2 + 2abA

= a2l + 2abA

¢ omes|

2 —
A= Laz

ab® —ab®

—a%n+a’ —a%h? +a%?

_ { a’b?

Hence Ais nilpotent.

A

ab b?
—ab||-a% -ab

J-[2 9]

5 %)

Given Ais a singular matrix, i.e. |JA| =0

A(adjA) = |A]1,=0
So, A(adj. A) is a null matrix

C

AB=0

Det (AB) =0

Det (A) . Det (B) =0

Det (A)=0 orDet(B)=0

A

Direct by property
C

A%=1

AZ A1 = IAT

(- 1AI=0)

A=A"1 = Ais an involutury matrix

B

Because for unique solution D=0

where D = coefficient matrix

Sol.62

Sol.63

Sol.64

B
sinbcos¢ sinBsing sinBsingcosO
Given, A= |cosf@cosd cosOsing —sin@
—sin®sing sin6 cos¢ 0

Applying R, - R, cos 6 —R,sin 0

0 0 1
cosbcos¢y cosOsing —sind

—sin@sing sin® cos¢ 0

A=

A =1(sin 6 cos 6 cos? ¢ + sin 6 cos 6 sin? ¢)
A =sin 6 cos 0 (sin? ¢ + cos? ¢)
A=sin6cos O

which is independent of ¢

A

~1 2
34242 24242

3-2J2 2-242

P,>R,-R; &R;—>R;-R;

Letk =

-1 2 1
_k=l=242 22 0
4-2{2 -2J2 0
R, > R, + Ry
-1 2 1
—x=| 8 0 0
4-242 -2J2 0
C,—»C,-C,
=k=-3(0)—2(0)+1(-16 /2 )
=k=-162
Absolute value will be k| =16 /2
D

Given a, B, y are the roots of
x3+px+q=0
so, a+PB+y=0 & ofy=-q

Let /

= ™R

Q=R ™

=™ R =

C,—>C +C,+C4

at+B+y By
j= @By v o
a+B+y o B
8 B v
(! = ’YG:O
0 a B
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Sol.65 D
Givena,b,c>0&X,Y, z € R, then

(aX + a*X )2 (aX _ a*X)Z 1
(Y +bY)2 (bY-b7Y)? 1

(c?+c%)? (c?-c?)? 1

ApplyingC, - C, -C,

4 @ -a*)? 1| |1 @ -a*? 1
=[4 (Y -b )2 1f=4|1 O -b7Y)® 1 =0
4 (cf-c?? 1] |1 (c*-cP? 1

Sol.66 A

a?+1 ab ac
Given, | ba b%+1 bc
ca cb c?+1

multiplying C,, C,, C, by a, b, c respectively

a(a2 +1) ab? ac?

= abe a’b ab? ac?
a’c b2c c(cz+a)

Now taking common a, b, ¢ from R, R,, R

respectively
abe a+1 b2 c?
= T a2 b2 +1 C2
abc | 2 b2  ¢241
1+a?+b%2+c?  Dp? c?

_ 2 12,2 B2 2
=|1+a”+b”+c” b"+1 C° |(c,>c +c,+cC)

1+a®+b%+c? b2 c?+1

1 b? c?
=(1+a2+b*+c? 1b%2+1 c2
1 b2 c?+1

1 b? c?

=(+a+p+[0 1 0|R,>»R,-R,R,>R,-R)
00 1

=(l+a2+b2+c?)(1.1.1)
=(1+a+b+c?)

Sol.67 D

Given a, b, c are non-zero real numbers then

b%c? bc b+c
c?a? ca c+a
a%b? ab a+b

Multiply R;, R,, R, by a, b, c respectively and
hence divide by abc

(abc)bc abc a(b+c)
—— |(abc)ca abc b(c+a)
abc |(abc)ab abc c(a+b)

2 |bc 1 ab+ac
:m ca 1 bc+ab
abc |ab 1 ca+bc

bc 1 ab+bc+ca
ca 1 ab+bc+ca
ab 1 ab+bc+ca

= abc (c,—>c,+c)

bc 11
ca 11
ab 11

=abc (ab + bc + ca) =0

B

b1+C1 Ci+ag a1+b1
b2 +Cyr Cor+as a2+b2
b3 +C3 Cz+ag ag +b3

C,—>C +C,+C4

a;+by+cqy ci+a; ag+bg
=2 a2+b2+C2 Cr +as az+b2
a3+b3+C3 Cz +ag a3+b3

=C,»(C,-C;,C;>C;-C,

a;+by+cy -b; -cg
=2 az+b2+C2 —b2 —Co
a3+b3+C3 —b3 —C3

C,—>C +C,+C4

a; —-by -c a; by ¢
—o @ —by -cyl_5jay by ¢
az —bz -c3 az bz c3

C
Givenx,y,ze R

X  X+y X+y+2z
A=|2x 5x+2y 7x+5y+2z| =-16
3X Tx+3y 9x+7y+3z

LH.S.=R,»>R,-R -R,

394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M 0 T? 0 N,TY.‘,‘“H,:[‘:
IVRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitjee.com Nurturing potential through education




Page # 106

| Solution Slot - 3 (Mathematics) |

X X4y X+y+2z
— |2X 5X+2y 7X+5y+2z
0 X X+Yy

X X+y X+y+2z
=|0 3x 5x+3y
0 x X+y

(R, >R,—-2R)

X[BX(X +y) — x(5x + 3y)]
=-2x3

Now -2x3=-16 = x=2
Sol.70 B
cos(0+¢) —sin(0+¢) cos2¢
Given sin® cos6 sing
—-sin® sin® cos¢

Applying R, > R, +sin¢ R, + cos ¢ R,

cos(0 + ¢) —sin(0 + ¢) cos2¢
+sin@sing —cosbcosp +cosOsing+sindcosd +sin2¢+c052¢
_ sin® cos o sin¢
- —Ccos6 sin® cos ¢
0 0 cos2p+1
= sin® cos®  sing
—cos® sin®  cosd

= (cos 2¢ + 1)(sin? 6 + cos? 0) = (1 + cos 2¢)

Sol.71 A
Given
1 az a4 1 1 1
1 b? b* a b c
=k
1 c2 ¢4 a2 p2 2

(b%—a?) (c>*—a?) (c>-b?) =k (a—b)(b—c)(c—a)
k=(@+b)(b+c)(c+a)

Sol.72 B
Givena=b
ax+hby+bz=0
bx +ay + by=0

bx + by +ax =0
for non trivial solution

a b b
b ab

D=0=1 P a

=0

C,—>C +C,+C4

(a+ 2b)

1 b b
1 a bl -
1 b =0

R, > R,-R; &R; > R;-R;

1 b b
0 a-n O |- —
:>(a+2b)0 0 a_b—0:>a+2b—0
Sol.73 A
sin2a  sin(a+p) sin(o +1)
A= sinB+a) sin2B  sin(y+pB)
sin(y+a) sin(y+p) sin2y

sino.cos o + Sina.cos a sina.cosBsinf
sinfcosa +cosBsina  sincosp +sinBcosp
sinycosa +cosysina sinycosp +cosp

sino.cosy + cosec siny|
sinycosp + cossinp
sinycosy +sinycosy

cosa sina O
cosp sinf O
cosy siny O

sino cosa O
sinf cosf O
siny cosy O

= X

Sol.74 C
a’ 1+x) ab ac
bo| @ b?(1+x)  bc
ac bc 02(1+ X)
a(l+x) a a
—abc| P b(1+ x) b
c c c(1+x)

= a2p2¢2
1 1+

11 1
1 (1+a) 1
1

C,—>C +C,+Cy;

1 1 1
e 1L

R2—>R2—>R1;&R3—>R3—R1;

111
= ab?c? (x+3)8 )é 2 = ab2c? x2 (x + 3)

MoTioNn:
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Sol.75 B
A . B . C
SIN— sin— sin—
2 2 2
D=|sin(A+B+C) sin B sinA
2 2
<:OSALBJrC tan(A+B +C) sinE
2 2
. A . B .C
sin— sin— sin— A B . C
2 sin— sin— sin—
sint  sSin— sin—| B A
= =| 0 sin— sin—
T . 2 2
cos— tanm Sin— -
2 0 tanm sin—
2
A B _C_(1)(1)(1
—D—smzsmzsmzs 21212
p< s
- 8
Sol.76 B
1+sin®x  cos?x 4sin2x
f(x) = sin®x  1+cos®x  4sin2x
sin® x cos?x  1+4sin2x
C,—»C,+C,
2 cos?x 4sin2x
f(x) = 2 1+cos®x  4sin2x
1 cos?x 1+4sin2x
C,—»C,+C4
1 cos?x 4sin2x
. 1 1+cos’x  4sin2x
=2+
9 =2 45|n2x)1 cos®x 1+ 4sin2x

R, > R,-R; &R; > R;-R;

2

1 cos“x 4sin2x
f)=@+4sin29 0 & 2

f(xX) =2 + 4 sin 2x

f(x)=8cos2x=0= cost:cos£:> X=

31,
2 2
T 1 3
f_:——4:
[4j 2 2 6
11
2 2

Na

2

Sol.77 A
a’-x a*-x a®-x
D=[a°-x a®-x a’-x
a’-x a®-x a%-x

R2—>RZ—R1&R3—>R3—>R1

a3 - X a4 - X a5 — X
D= a2 a2 a2
a4 a4 a4
a®-x a*-x a%-x
— a2 A4 1 1 1
D=ac.a 1 1 1
D=0
Sol.78 C
a—x x/na X2
0= s ouna %
a e ™ 1
a>* a* x?
f(x) _ a—3x a3x X4
a—5x a5x 1
ax a—x X2
f(_x) _ a3x a—3x X
a5x a—5x 1
a* a* x?
f(x) _ a—3x a3x X4
a—5x a5x 1

f(x) + f(=x) = 0

Sol.79 B

1 4sinB cosA

2a 8sinA 1
D=13a 12sinA cosB
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From the property
2bc  -2c -2b
SinA _ sinB _ sinC iy =(a+b+cy b2 c+a-b 0
a b c c? 0 a+b-c
1 4k cosA 1
- |2a 8ak 1 .
D= 332 123k COSB Applyingc, - ¢, + b GGGt oG
1 1 cosA 2bc O 0
D=4k [2a 8 1 =(@a+b+cP|b®> c+a b?/c
3a 12a cosB 2 c2/b a+b
D=4kx0=0

=2bc (a+b+c)*[(a+c)(a+b)-bc]
Sol.80 C =2bc (a+b+c)*(@®+ab+ac+bc-bc)2
=2abc(a+b+c)?

2a b e
—2d e t
A= ax 2y 27 Sol.82 B
n2 1 5
f2d e , n® 2N+1 2N+
Given U_=
A, = 224X 2y T3 3N2 3N+
e 2a b
ab e f de \
_42/d e f —212 Xy
A14XyZ’A24eab Zn 1 5
n=1
N
Q e b e ab n an 2N+1 2N+1
A1:_4dfe:4fde ZUn—n=
X zy Z Xy ~ N
= 3 2
> 3N? 3N+
f d e f de n=
A =_418 @b 412 XY =p
! z Xy eab 2
A=A, =0
N(n2+1) 1 5
Sol.81 B
—N(NHE(ZNH) ON+1 2N+1
(b+c)2 a? a2 = 2
b2 (c+a)? (a+b)? N(N -+ 1) 3N2 3N +1
GivenL.H.S. = 2 2 5 2
c c (a+b)
Applyingc,—c, andc,—-c,
(b+c)? a?-(b+c)? a?-(b+c)? 1 5
=| b?> (c+a)?®-b? 0 _NN+DRN+D) | 5 1
2 2 2 =0
c 0 a+b) -c
(a+b) 2 N(N2+1) aN? 3N+
Take out (a + b + ¢) common from each of
(b+c)®> a-b-c a-b-c NN+ (2N + 1) N )
C,andC,=(a+b+c)?| b> c+a-b 0 :—:22n
c? 0 a+b-c 3 )
Applying R, — (R, + R,). Then
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