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Sol.1 C

The matrix will be any one of the following type

1 × 12, 12 × 1, 2 × 6, 6 × 2, 3 × 4, 4 × 3

Sol.2 A

Given, 






 
23
xxx2

 + 








x1x
10

 = 




 
15
20

  x2 + x = 0, x � 1 = � 2, � x + 4 = 5, x + 2 = 1

  x = �1

Sol.3 D

Given A = 














3
2
1

 and B = 



















231
120

045

order of A is 3 × 1 and B is 3 × 3 product of AB is

defined only when the number of columns in A is

equal to the number of rows in B so AB does not

exist.

Sol.4 A

Given I = 





10
01

, J = 





 01

10
 and

B = 








cossin
sincos

    then B = 








cossin
sincos

= 





10
01

 cos  + 





 01

10
sin 

= I cos  + J sin 

Sol.5 B

Given A and B are square matrices of order 2

then (A + B)2 = (A + B) (A + B)

   = A.A + A.B + B.A + B.B

   = A2 + AB + BA + B2

Sol.6 C

Since in a skew symmetric matrix all elements

along the principal diagonal are zero. If A is skew

symmetric matrix then trace of A is zero.

Sol.7 A

Given A = 





12
21

 then adj A = 








12
21

Sol.8 A

Given A = 
100
0cossin
0sincos




then adj A = 
100
0cossin
0sincos




 = AA

Sol.9 B
Given A is a square matrix such that A2 = 
  AA = 
By definition of inverse AA�1 = A�1 A = I then A�1 = A

Sol.10 B
Given |A| = �1 & |B| = 3

|3 AB| = 33 (�1) 3

= �81

Sol.11 C

Given A = 
110
432
433





Now | A | =
110
432
433





= 3(�3 + 4) �2(�3 + 4) + 0 (�12 + 12) =1

adj A = 

T

340
331
221




















 = 



















332
432

011

then  A�1 = |A|
Aadj

 = 



















340
331
221

and A3 = A.A.A.

= 


















110
432
433

 


















110
432
433



















110
432
433

   = 


















322
010
443



















110
432
433

   = 



















332
432

011

Hence A�1 = A3
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Sol.12 A

Given A = 





 53
21

, B = 





20
01

 and A = Bx

Let x = 





db
ca

       then A = Bx  





 53
21

= 





20
01







db
ca

= 





d2b2

ca

  a = 1, b = 
2
3

, c = 2, d = � 
2
5

Hence x = 





 2/52/3

21
 = 

2
1







 53
42

Sol.13 C
det (B�1 AB) = det (B�1) det (A) det (B)
= (det(B))�1 det(A) det (B)
= det (A)

Sol.14 A
Given equations are �2x + y + z = 1

        x � 2y + z = �2

        x + y + z = 4

Here D = 





11
121
112

 D = � 2(�2 �1) � 1( � 1) + 1(1 + 2)

 D = 3 + 6
       The system of equation will have no solution if D = 0

so   3 + 6 = 0     = � 2

Sol.15 B
Given equations are  x + y � z = 6

      x + 2y � 3z = 14

      2x + 5y � z = 9

Here D = 





52
321
111

 D = 1(�2 + 15) � 1(� + 6) �1(5 � 4)

 D = �  + 8
The system of equation has a unique solution if
D  0 so  � + 8    0    8

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

      x + y + 2z = 3
      x + 4y + z = 3

Here D = 



41

21
321

 D = ( � 8) � 2( � 2) + 3(4 � )
    =  � 2 � 3 + 8
    = ( � 2) � 3 + 8

The system of equation has an infinite a number
of solution if D = 0 which not gives value of 
and .

Sol.17 C

Given A = 














 312
625
311

      A2 = 














 312
625
311















 312
625
311

 = 














 331
933
000

          A3 = 














 331
933
000















 312
625
311

=














24820
000
000

         A4 = 














24820
000
000















 312
625
311

=














361212
000
000

         A5 = 














361212
000
000















 312
625
311

 =














000
000
000

= 0

Hence, A is nilpotent matrix of order 5.

Sol.18 B
Given A = diag(2, �1, 3), B = diag(�1, 3, 2)

then A2B = 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

Given A = 








47
12

 and B = 





27
14

then AT = 








41
72

 and BT = 





21
74

Now, BTAT = 





21
74










41
72

= 





10
01

which an identity matrix.

Sol.20 C
If the matrix AB is a zero matrix then
It is not necessary that either A = 0 or B = 0
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Sol.21 D

Given A = 








21
12

, B = 





 11

41

then AB = 








21
12







 11

41
 = 





 23
73

and BA = 





 11

41









21
12

 = 








33
72

so AB  BA
Hence (A + B)2  A2 + 2AB + B2

           (A � B)2  A2 � 2AB + B2

Sol.22 A
Given AB = A & BA = B
AB = A ....(1)
BA = B ....(2)
(1) × (2)

AB2A = AB
B2A = B
B2 = BA�1 ....(3)
Consider (2)
BA = B
B = BA�1 ....(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
Let An = P
Taking transpose both sides.
(An)T = PT

(AT)n = PT  PT = (�A)n = An

  PT = P Hence symmetric matrix.

Sol.25 D
Given A is a non-singular matrix, i.e. |A|  0
So, |AT|  0 So, |A| + |AT|  0

Sol.26 C
(AB)n = AnBn

Given that AB = BA
Far n = 1 :

(AB)1 = A1B1

For n = m
(AB)m = Am Bm

For n = m + 1 :
(AB)m+1 = Am+1 Bm+1

LHS
(AB)m+1 = (AB)m (AB)

   = (AmBm) (AB)
   = Am(Bm(AB))
   = Am (Bm(BA))   (  AB = BA)
   = Am (Bm+1A)
   = Am(ABm+1) = Am+1 Bm+1

Sol.27 A

Let A = 














ihg
fed
cba

�A = 


















ihg
fed
cba

det (A) = � det A

Sol.28 A
( + a) x + y + z = 0
x + ( + b)y +z = 0
x + y 1 � ( + c) z = 0
From non-trivial solution,
D = 0



















c
b

a
 = 0

R1  R1 + R2 + R3

  
c

b
c3b33





 = 0

  
c

b
333





+
c

b
cba


  = 0

  3a 
c

b
111


 +

c
b

cba


 = 0

Applying C2  C2 � C1 & R2  R2 � R3
Both parts respectively

  3a 
c0
0b
001


  + 

c
cb0
cba


 =0

  (ab + bc + ca) + ab c = 0
  (�c�1 � a�1 � b�1) = + 1
  �1 = �(a�1 + b�1 + c�1)
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Sol.29 B

Given A = 





22
31

, I = 





10
01

P = 





22
31

 � l 





10
01

P = 








22

31

|P| = 


22
31

 = 0  = (1 � ) (2 � ) � 6 = 0

= 2 �  � 2 + 2 � 6 = 0     = 2 � 3 � 4 = 0

Sol.30 B
AB = AC
pre-multiply by A�1       B = C
for existance of A�1    |A|  0
A is non-singular matrix

Sol.31 D

A = 

















111
312

111
, 10B = 

















321

05
224

B = A�1  AB = I3

10BA = 
















321

05
224


















111
312

111

10I3 = 


















361321341
555

264224244

19I3 = 















1000
555

0010

10














100
010
001

 = 















1000
555

0010















1000
0100
0010

 = 















1000
555

0010
   = 5

Sol.32 A
3x +ky � 2z = 0

x + ky + 3z = 0
2x + 3y � 4z = 0

D = 0

432
3k1
2k3





 = 0

3(�4k � a) � k (� 4 � 6) � 2(3 � 2k) = 0

�12k � 27 + 4k + 6k � 6 + 43k = 0

2k = 33

k = 
2

33

Sol.33 A
a3x  + (a + 1)3y  + (a + 2)3z  = 0
ax    + (a + 1)y   + (a + 2) z   = 0
x     +  y        + z       = 0
D = 0

111
)2a()1a(a

)2a()1a(a 333





 = 0

C2  C2 � C1 & C3  C3 � C1

001
21a

a)2a(a)1a(a 33333


 = 0

{2(a + 1)3 � 2a3 � (a + 2)3 + a3} = 0
{(a + 1)3 � (a + 2)3 � a3} = 0

        a3 + 1 + 3a + 3a2 � a3 � 8 � 8 � 6a2 � 12a � a3 = 0
� a3 � 3a � 9a � 7 = 0

a3 + 3a2 + aa + 7 = 0
a = �1

Sol.34 D

Given A = 





dc
ba

Let,
f(x) = x2 � (a + d) x + k = 0

f(A) = A2 � (a + d) A + k = 0 ....(1)
Becuase 'A' satisfies f(x)

A2 = 





dc
ba







dc
ba

 = 











2

2

dabcdac
bdabada

(a + d) A = (a + d) 





dc
ba

 = 











2

2

dabcdac
bdabada

k = kI2 = k 





10
01

 = 





k0
0k

Putting in (1)

      











2

2

dcbcdac
bdabbca

� 











2

2

dabcdac
bdabada

+ 





k0
0k

=0

k = a2 + ad � a2 � bc

k = ad � bc

Sol.35 C

Let M = 





01
00

M2 =M.M. = 





01
00

 





01
00

M2 = 








0000
0000

 = 0
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Sol.36 A
2x + y = 4
3x + 2y = 2
x + y = 2

D = 
011
023
012

 = 0

D1 = 
012
022
014

 = 0

D2 = 
021
023
042

 = 0

D3 = 
211
223
412
 0           Hence no solution

Sol.37 D
Given A is a square matrix,

So let A = 














ihg
fed
cba

A = 













ifc
heb
gda

P = A + A = 


















eihfcg
hfe2bd
gcdba2

PT = P   symmetric
Similarly AA & AA also come out to be
symmetric

Now Q = A � A = 


















0fhcg
hfabd
gcdb0

QT = �Q    Skew symmetric

Sol.38 B

[1 x 1] 














230
150
231

 














 2
1
x

 = [0]

[1 + 0 + 0 3 + 5x + 3  2 + x + 2] 














 2
1
x

 = [0]

[1 + 5x + 6 x + 4] 














 2
1
x

 = [0]

[x + 5x + 6 x + 4] 














 2
1
x

 = [0]

[x + 5x + 6 �2x � 8] = 0

4x � 2 = 0     x = 
2
1

Sol.39 C
Given AB = B, BA = A
AB = B
Premuttiply with 'B',
B(AB) = B2  (BA) B = B2  AB = B2   ....(1)
Now, BA = A
Premultiply with 'A',
A(BA) = A2  (AB) A = A2  BA = A2   ....(2)
(1) + (2)
AB + BA = B2 + A2

B + A = B2 + A2

Sol.40 D

A = 




 
12
11

, B = 





1b
1a

Given (A + B)2 = A2 + B2 + 2AB

    
2

0B2
0a1







 =

2

12
11





  + 
2

1b
1a





 +2 




 
12
11







1b
1a

         












00)a1)(b2(
000)a1( 2

= 








14
21

+ 











1bbab
1aba2

+ 2 








12ba2
11ba

    











02ba2ab
01a2

 =  











21b1b2a4bab4
41a2b2a23ba2

a = �1

b = �2

Sol.41 A

A = 




 
210
113

A = 














 21
11
03

AA = 




 
210
113















 21
11
03
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AA = 








410210
2�10119

AA = 








51
111

Let AA = P

PT = 








51
111

 = P Hence symmetric

Sol.42 A
x + y + z = 8
x � y + 2z = 6

3x + 5y � 7z = k1

D = 
753

211
111


 = 1 (7 � 10) � (�7 � 6) + 1 (5 + 3)

    = �3 + 13 + 15 = 25

          D1 = 7519
216
118


 = 8 (7 � 10) �1(�42 � 28) + (30 + 14)

    = �24 + 70 + 44 = 90

         D2 = 
1453
261
181

 = 1(�14 � 30) � (14 + 8) + 2(5 + 3)

= �44 + 4 + 64 = 24

x = 
25
90

, y = 
25
90

, z = 
25
24

  Hence unique solution

Sol.43 B

A = 
















2

2

1
1

111

C11 = 



2

2

 = 2 � 4 = (2 � )

C12 = (�1) 



1
1 2

 = 2 � 

C13 = 21
1




 = 2 � 

C21 = (�1) 
2

11
 = 2 � 

C22 = 1
11

 =  � 1

C23 = (�1) 21
11
  = 1 � 2

C31 = 2
11
  = 2 � 

C32 = (�1) 21
11
  = (2 � 1) = 1 � 2

C33 = 1
11

 =  � 1

C = 






















1)1(
11

22

22

222

adj A = cT = 






















11
)1(1

22

22

222

       |A| = 
















2

2

1
1

111

 1  { � } �1 { � } + 1 {2 � }

  2 �  �  + 2 + 2 � 

  3(2 � )    3  (� 1)

A�1 = |A|
A.adj

   = )1cos(3
1

 



















1)1)(1()1(
1)1(1)1(

)1()1()1(

= 
3
1

 





























1
)1(1

)1(
1

1

111

= 
3
1


















22

22

1
1

111

 = 
3
1

 

















2

2

1
1

111

Sol.44 C

A = 



















xxx
xxx
xxx

|A| = 





xxx
xxx
xxx

R1  R1 + R2 + R3
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= 





xxx
xxx

x3x3x3

= (3x + ) 



xxx

xxx
111

C2  C2 � C1  & C3  C3 � C1

= (3x + )



0x

0x
001

= (3x +) [1 (2 � 0) + 0 + 0]

New |A|  0 for existence of A�1

So, 3x +  0 &  0

Sol.45 C

A = 



















1sin1
sin1sin

1sin1

Given 0  [0, 2]

Det A = 
1sin1

sin1sin
1sin1






=1(1 + sin2) � sinq (�sin + sin) + 1 (sin2 + 1)
= 1 + sin2 + sin2 + 1
= 2sin2 + 2

= )1(sin2 2 

2)A(Det,0sinat 

4)A(Det,0sinat 

Det (A)  [2, 4]

Sol.46 A

A = 
0 1 2
1 2 3
3 a 1

 
 
  

A�1 = 


























2
1

2
3

2
5

c34
2
1

2
1

2
1

C11 = 1a
32

 = 2 � 3a

C12 = � 13
31

 = 8

C13 = a3
21

 = a � 6

C21 = � 12
21

 = 2a � 1

C22 = 13
20

 = �6

C23 = � 32
21

 = �1

C32 = � 31
20

 = 2

C33 = 21
10

 = �1

C = 



















121
361a2

6a8a32

adj A = CT = 



















136a
268
11a2a32

A�1 = |A|
Aadj

So, |A| = 







 a3

21213
3110

= 0 + 8 + 2a � 12

= 2(a � 2)

Now, A�1 = )2a(2
1


 



















136a
268
11a2a32

= 
















































)2a(2
1

)2a(2
3

)2a(2
6a

2a
1

2a
3

4a2
8

4a2
1

4a2
1a2

4a2
a32

....(1)

But given that,

A�1 = 



























2
1

2
3

2
5

c34
2
1

2
1

2
1

....(2)

So, from (1) & (2)

)2a(2
a32




 = 

2
1

2 � 3a = a � 2

4a = 4

a = 1 & c = 
2a

1


 = 
21

1


 = �1

c = �1
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Sol.47 B
Given that B = � A�1 BA
Let P = (A + B)2= (A + B) (A + B)
= A2 + BA + AB + B2 ....(1)
We 've to find the value of 'P',
Consider, B = �A�1 (BA)
premultiply both sides by 'A',
AB = �BA ....(2)
From (1)
P = A2 + B2

Sol.48 C

A = 
















500
50

55

A2 = 
















500
50

55
 

















500
50

55

= 




















2500
2550

251052525
22

22

|A2| = 25 (252) = 25

= 2 = ± 
5
1

|| = 
5
1

Sol.49 A
Given A2 � B2 = (A � B) (A + B)

Consider (A � B) (A + B)

A2 + AB � BA � B2 = A2 � B2

provided AB = BA

Sol.50 A
Given A2 � A + I = 0
A2 = A � I
A2A�1 = AA�1 � IA�1

A = I � A�1  A�1 = (I � A)

Sol.51 D

A = 





11
01

, I = 





10
01

Put n = 2, only [D] will satisfy

Sol.52 D
z + y+ z =  � 1

x + y + z =  � 1

x + y + z =  � 1

D = 





11
11
11

 =  (2 � 1) � 1(�1 + ) + (1 � )

= 3 �  + 1 �  + 1 � 

= 2 ( +  � 2) ( � 1) = 0

= (2 + 2 �  � 2) ( � 1) = 0

= ( + 2) ( � 1)2 = 0
=  = �2 or 1

D1 = 





11
11
111

D2 = 





11
111
11

, D3 = 
111
11
11





If  = 1 then, D1 = D2 = D3 = 0
 = 2

Sol.53 D

A = 



















001
010
100

|A| = 0 + 0 �1(�1) = 1

A2 = 



















001
010
100

 



















001
010
100

A2 = 














100
010
001

 = I

Sol.54 B

A = 





ab
ba

, AA2 = 









A2 = 





ab
ba

, AA2 = 









A2 = 











22

22

baab2
ab2ba

 = 









 = a2 + b2

 = 2ab

Sol.55 C

A = 





00
1a

, I = 





10
01

(aI + bA)2 = a2 + b2A2 + 2aI .bA
+ bA . aI

aI = 





a0
0a

, bA = 





00
b0
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aI . bA = 





a0
0a

 





00
b0

 = 





00
ab0

bA . aI = 





00
b0

 





a0
0a

= 




 
00

ab00
 = 





00

ab0

           So, aI . bA = bA .aI = 





00
ab0

= ab 





00
10

= abA

So, (aI + bA)2 = a2I2 + b2A2 + 2abA
= a2I + 2abA

( A2 = 





00
00

)

Sol.56 A

A = 








 aba
bab

2

2

A2 = 








 aba
bab

2

2










 aba
bab

2

2

= 











222233

3322

babababa
ababba

 = 





00
00

Hence A is nilpotent.

Sol.57 A
Given A is a singular matrix, i.e. |A| = 0
A(adj A) = |A| In = 0

(  |A| = 0)
So, A(adj. A) is a null matrix

Sol.58 C
AB = 0
Det (AB) = 0
Det (A) . Det (B) = 0
Det (A) = 0  or Det (B) = 0

Sol.59 A
Direct by property

Sol.60 C
A2 = I
A2 A�1 = IA�1

A = A�1    A is an involutury matrix

Sol.61 B
Because for unique solution D  0
where D = coefficient matrix

Sol.62 B

Given,  = 
0cossinsinsin
sinsincoscoscos

cossinsinsinsincossin







Applying R1  R1 cos  � R2 sin 

 = 
0cossinsinsin
sinsincoscoscos
100





 = 1 (sin  cos  cos2  + sin  cos  sin2 )
 = sin  cos  (sin2  + cos2 )
 = sin  cos 
which is independent of 

Sol.63 A

Let k = 
1222223
1222223
121







P2  R2 � R1 & R3  R3 � R1

= K = 
022224
022224
121







R2  R2 + R3

= k = 
022224
008
121





C1  C1 � C2

= k = �3(0) �2(0) + 1 (�16 2 )

= k = �16 2

Absolute value will be |k| = 16 2

Sol.64 D
Given , ,  are the roots of
x3 + px + q = 0
so,    +  +  = 0   &    = �q

Let  = 






C1  C1 + C2 + C3

 = 






 = 






0
0
0

 = 0
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Sol.65 D
Given a, b, c > 0 & x, y, z  R, then

1)cc()cc(
1)bb()bb(
1)aa()aa(

2zz2zz

2yy2yy

2xx2xx













Applying C1  C1 � C2

=
1)cc(4
1)bb(4
1)aa(4

2zz

2yy

2xx













= 4
1)cc(1
1)bb(1
1)aa(1

2zz

2yy

2xx













 = 0

Sol.66 A

Given, 
1ccbca

bc1bba
acab1a

2

2

2







multiplying C1, C2, C3 by a, b, c respectively

= 
abc

1
 

)ac(ccbca
acabba
acab)1a(a

222

222

222





Now taking common a, b, c from R1, R2, R3

respectively

= 
abc
abc

 
1cba

c1ba
cb1a

222

222

222







     = 
1cbcba1

c1bcba1
cbcba1

22222

22222

22222







(c1  c1 + c2 + c3)

= (1 + a2 + b2 + c2) 
1cb1

c1b1
cb1

22

22

22





   = (1 + a2 + b2 + c2)
100
010
cb1 22

(R2  R2 � R1, R3  R3 � R1)

= (1 + a2 + b2 + c2) (1.1.1.)
= (1 + a2 + b2 + c2)

Sol.67 D
Given a, b, c are non-zero real numbers then

baabba
accaac
cbbccb

22

22

22







Multiply R1, R2, R3 by a, b, c respectively and
hence divide by abc

= 
abc

1
 

)ba(cabcab)abc(
)ac(babcca)abc(
)cb(aabcbc)abc(







= 
abc

)abc( 2
 

bcca1ab
abbc1ca
acab1bc





= abc 
cabcab1ab
cabcab1ca
cabcab1bc





(c3  c1 + c3)

= abc (ab + bc + ca) 
11ab
11ca
11bc

 = 0

Sol.68 B

333333

222222

111111

baaccb
baaccb
baaccb







C1  C1 + C2 + C3

= 2 
3333333

2222222

1111111

baaccba
baaccba
baaccba







= C2  C2 � C1, C3  C3 � C1

= 2 
33333

22222

11111

cbcba
cbcba
cbcba







C1  C1 + C2 + C3

= 2 
333

222

111

cba
cba
cba







 = 2 
333

222

111

cba
cba
cba

Sol.69 C
Given x, y, z  R

 = 
z3y7x9y3x7x3
z2y5x7y2x5x2

zyxyxx







 = � 16

L.H.S. = R3  R3 � R1 � R2
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= 
yxx0

z2y5x7y2x5x2
zyxyxx







= 
yxx0
y3x5x30
zyxyxx







 (R2  R2 � 2R1)

= x[3x(x + y) � x(5x + 3y)]

= � 2x3

Now �2x3 = � 16    x = 2

Sol.70 B

Given 






cossinsin
sincossin

2cos)sin()(cos

Applying R1  R1 + sin  R2 + cos  R3

  = 

2 2
cos2cos( ) sin( )

sin sin cos cos cos sin sin cos sin cos
sin cos sin
cos sin cos

      
               

  
   

= 






cossincos
sincossin

12cos00

= (cos 2 + 1)(sin2  + cos2 ) = (1 + cos 2)

Sol.71 A
Given

42

42

42

cc1
bb1
aa1

 = k 222 cba
cba
111

(b2 � a2) (c2 � a2) (c2 � b2) = k (a � b) (b � c) (c � a)

k = (a + b) (b + c) (c + a)

Sol.72 B
Given a  b
ax + by + bz = 0
bx + ay + by = 0
bx + by + ax = 0
for non trivial solution

D = 0  
abb
bab
bba

 = 0

C1  C1 + C2 + C3

(a + 2b) 
ab1
ba1
bb1

 = 0

R2  R2 � R1 & R3  R3 � R1

  (a + 2b) 
ba00

0na0
bb1


 = 0   a + 2b = 0

Sol.73 A

 = 






2sin)sin()sin(
)sin(2sin)sin(
)1sin()sin(2sin

   =






cossincossincoscossinsincoscossin
sincoscossincossincossinsincoscossin

sineccoscossinsincossincossincossin

= 
0cossin
0cossin
0cossin






 × 
0sincos
0sincos
0sincos






 = 0

Sol.74 C

D = 
)x1(cbcac

bc)x1(bab
acab)x1(a

2

2

2







= abc 
)x1(ccc

b)x1(bb
aa)x1(a







= a2b2c2 
a111

1)a1(1
111





C1  C1 + C2 + C3;

= a2b2c2 (3 + x) 
x111

1x11
111




R2  R2  R1; & R3  R3 � R1 ;

= a2b2c2 (x + 3)
x00
0x0
111

   a2b2c2 x2 (x + 3)
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Sol.75 B

D = 

2
C

sin)CBAtan(
2

CBA
cos

2
A

sin
2
B

sin)CBAsin(

2
C

sin
2
B

sin
2
A

sin








 











= 

2
C

sintan
2

cos

2
A

sin
2
B

sinsin

2
C

sin
2
B

sin
2
A

sin





 = 

2
C

sintan0

2
A

sin
2
B

sin0

2
C

sin
2
B

sin
2
A

sin



= D = sin 
2
A

 sin 
2
B

 sin 
2
C

  








2
1










2
1










2
1

D  
8
1

Sol.76 B

f(x) = 
x2sin41xcosxsin

x2sin4xcos1xsin
x2sin4xcosxsin1

22

22

22







C1  C1 + C2

f(x) = 
x2sin41xcos1

x2sin4xcos12
x2sin4xcos2

2

2

2





C1  C1 + C3

f(x) = (2 + 4 sin 2x)
x2sin41xcos1

x2sin4xcos11
x2sin4xcos1

2

2

2





R2  R2 � R1 & R3  R3 � R1

f(x) = (2 + 4sin 2x) 100
010

x2sin4xcos1 2

f(x) = 2 + 4 sin 2x

f(x) = 8 cos 2x = 0   cos 2x = cos
2


   x = 
4









 

4
f  = 

5
2
1

2
1

4
2
3

2
1

4
2
1

2
3

 = 6

Sol.77 A

D = 
xaxaxa
xaxaxa
xaxaxa

987

765

543







R2  R2 � R1 & R3  R3  R1

D = 444

222

543

aaa
aaa

xaxaxa 

D = a2 . a4 111
111

xaxaxa 543


D = 0

Sol.78 C

f(x) = 
1ea

xea
xea

nax5x5

4nax3x3

2naxx













f(x) = 
1aa

xaa
xaa

x5x5

4x3x3

2xx







f(�x) = 
1aa

xaa
xaa

x5x5

4x3x3

2xx







f(x) = � 
1aa

xaa
xaa

x5x5

4x3x3

2xx







f(x) + f(�x) = 0

Sol.79 B

D = BcosAsin12a3
1Asin8a2

Acos
b

Bsin4
1
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From the property

a
Asin

 = 
b

Bsin
 = 

c
Csin

 = k

D = 
Bcosak12a3

1ak8a2
Acosk41

D = 4k 
Bcosa12a3

1a8a2
Acos11

D = 4k × 0 = 0

Sol.80 C

1 = 
z2y2x4
ted2
eba2

2 = 
ba2e
y2x4z2

ed2f

1 = 4 
zyx
fed
eba

, 2 = 4 
bae
yxz
edf

1 = � 4 
yzx
efd
beQ

 = 4 
yxz
edf
bae

1 = �4 
yxz
bae
edf

 = 4 
bae
yxz
edf

 = 2

1 = 2 = 0

Sol.81 B

Given L.H.S. = 222

222

222

)ba(cc
)ba()ac(b

aa)cb(







Applying c2 � c1 and c3 � c1

= 
222

222

22222

c)ba(0c
0b)ac(b

)cb(a)cb(a)cb(







Take out (a + b + c) common from each of

C2 and C3 = (a + b + c)2 
cba0c

0bacb
cbacba)cb(

2

2

2







Applying R1 � (R2 + R3). Then

= (a + b + c)2 
cba0c

0bacb
b2c2bc2

2

2







Applying c1  c1 + 
b
1

 c1, c3  c3 + 
c
1

c1

= (a + b + c)2 
bab/cc
c/bacb

00bc2

22

22





= 2bc (a + b + c)2 [(a + c) (a + b) � bc]

= 2bc (a + b + c)2 (a2 + ab + ac + bc � bc)2

= 2abc(a + b + c)3

Sol.82 B

Given  Un = 
1N3N3n
1N21N2n

51n

23

2








n

1n
nU  = 

1N3N3n

1N21N2n

51n

2
N

1n

3

N

1n

2

n

1n

















= 

1N3N3
2

)1N(N

1N21N2
6

)1N2)(1N(N

51
2

)1n(N

2
2








 






= 
2

)1N2)(1N(N 

1N3N3
2

)1N(N

11
3
1

511

2




= 
3

)1N2)(1N(N 
  2



N

1n

2n


