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SOLUTION

Q.1 5 9 6
IfA=|-5 7 2]|,then(A%*-7A)A™!
3 -8 4

Correct option: (A)
(A2—7A)AT=AAAT-7A A7!

=A-7I
5 9 6 7 0 0
-5 7 2 !0 70
3 -8 4 0 0 7
-2 9 6
=1-5 0 2
3 -8 -3

Q2 2 } then (A2 —5A) is

Correct option: (B)
A= 2 1]
|7 4
» [2 1 2 1 11 6

A = X —_=
7 4 7 4 42 23

) 11
A?-5A=
73

|IA2-5A|=3-7=-4

- (IR -
4 )|—-7 1
1{-3 1

4 { 7 - 1]

Q.3 The sum of three numbers is 6. Thrice the
third number when added to the first
number gives 7. On adding three times
first number to the sum of second and
third numbers we get 12. The product of
these numbers is
Correct option: (C)

Let the three numbers be x, y and z.
According to the first condition,
X+y+z=6 ...()

According to the second condition,
x+3z2=7 ...(>i0)

Maths

According to the third condition,
3x+y+z=12 ...(ii)
From (i) and (iii), we get

x=3

Substituting x = 3 in (ii), we get

z= 4

3

4
Substituting x = 3, z = 3 in (i), we get

5
Y=3

) 4 20
Q)3

Q.4 Fora invertible matrix A if A (adj A) =

1070]
o 10| henlAl=

Correct option: (C)
A(adjA) =|AlI,

10 O
= = AL,
0 10
10 L0 Al
= =
0 1 ||n
=101, =|A| I,
= |A| =10
Q.5 2 0 0
IfA=|0 —2 0 |,thenA*Al=
0O 0 -1
Correct option: (D)
a 0 0 a®* 0 0
IfA={0 b 0|,thenA”=|[0 b O
0 0 ¢ 0 0 ¢
L0 o0
andA™'=[0 1 0
o o 1
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24 0 0 16 0 O

A= 1|0 (—2)4 =10 16 O
0 0 (-1)* 0 0 1
1
L0 o

andA™1= | *71 0
0 0 -1
16 0 0][3 O

AaTt=10 16 0|0 L o |=
0 0 Ifjo o -1

8 0 0

0 -8 0

0 0 -1

Q.6 LetA and B be two matrices of order n x
n. Let A be non-singular and B be
singular. Consider the following:

1. AB is singular.
2. AB is non-singular.
3. A" B is singular.
4.A™! B is non-singular.
Which of the above is/are correct?
Correct option: (C) 1 and 3
Given, |A| #0 and |B| =0

. |AB|=]A| |B|=0
and |A"! B| = |A7!| |B|
= dBl ] JAe O
=0
. AB and A™! B are singular;
Q.7 250 -1
For the matrixA=| 3 1 2 |, the
-1 1 2

matrix of cofactors is
Correct option: (B)

Ap=Epttt 1 §=1(0)=o
Ap=EDt+? _31 ; = (-1)(8) = -8
Apz=(DH3 _31 1 = (1)(4) =4
Ay = (1> "1 (1] _21 = (1)) =-1
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Ay =122 T _21‘=(1)(3)=3
L L (1)‘ = (D) =-2
Az =(-1)>"1 (1) _21‘ =) =1
A= 2  com =
Agz=(-1)*"3 g 2‘ =(1)2)=2

. The matrix of the cofactors is

0 -8 4
-1 3 -2
1 -7 2
Q.8 cosf “sinf 0
IfA=|—sin® cosf 0], then the
0 0 1

value of a;1Aq; + apAqp + a13A13 =
where A, Aqp, Ay3 are co-factors of ay;,
apy, ap3 respectively
Correct option: (B)

apAqg tapA tahs

= cosB(cosB — 0) + sinB[—(—sinB — 0)] + 0(0-0)

= c0529 + sin26 =1

Q.9 1 -1 7 =24
If matrix A = 0 2 a 4 | and
-3 15
3 3 4
A= 12 —3 4], then the values of a,
b -1 ¢

b, c respectively are ......
Correct option: (C)

-1 7 -24]13 3 4
= —| 2 a 4 2 -3 4| -=
-3 15 b -1

o O =
oS = O
= o O



11 — 24b 0

24 — 24c

1
ﬁﬁ 6+2a+4b 2—-3a 8+ 4a+4c

15b 0

Il
o O =

0 0
1 0
01

By equality of matrices, we get
15b=0=b=0
2-3a=11=a=-3
24-24c=0=>c=1

Q10 ias {1 3} and (AB)! = [
2 4

thenB LAl =
Correct option: (D)
ABy l=p1al

=1 1
plal- f 2
7 0

Q.11 Which of the following matrix is

invertible?
A = (4 2
1712 1)”
-1 -2 3
A2= 4 5 7 >
| 2 4 —6
1 0 0]
Az=15 2 1},
7 2 1]
(1 07 1]
A4_ 0 2
(10,21
Correct option: (D)
Aql = 4 2—0
A=, 4|7
-1 -2 3
Ayl =| 4 5 7
2 4 —6
= _1(-58) + 2(=38) + 3(6) = 0
1 0 0
|A3l=15 2 1/=0
7T 2 1

—4 + 15¢

1
|Ay4l= |0
1

N N O

1
3
1

=1(-4)-0+1(-2) =670

A, is invertible.

Q.12 If o is a complex cube root of unity and

w 0 0
A=1|0 «* 0 ,thenA‘1=
0 0 1

Correct option: (D)

w 0 0
A=(0 w® 0
0 0 1
A= wt=1#0
@ 0 ol"
“adjA= |0 w0
0 0 u?
(W2 0 0
=0 w O
[0 0
(w2 0 0
=10 w
[0 0 1
w0 0
'A_1=iade= 0 w
|A|
0 0 1
Q.13 3 2 4
For the matrix A= |1 4 1|and
2 6 3

where A;; is co-factor of elements aj;,
then aj;Aqy + a1pAqp + ag3A43 =
Correct option: (D)

{:111 = 3, 312 :2, {:113 =4

4 1
A =Dt o= 16) =6
11
A=) =DM =-1
1 4
A=) =) 2)=-2

anAqq +ajpAgp +ajzA3=3(6) + 2(-1) + 4(-2)
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=8

Q.14 If A and B are non-singular matrices of
order 2 such that

1(-7 -3
(AB) ' = = and
62 3
1(4 3
Al == then B! =
31-1 0
Correct option: (C)
(AB) 1= 1|77 3
6| 2 3
Splat=L|TT P
6| 2 3

=4 B —_ = —
3[-1 0 612 3
Only option (C) satisfies the above condition.
Q.15 3 -3 4
fA=12 -3 4
0 -1 1

,then A~ ! =

3x3

Correct option: (C)
3 -3 4

Al =12 -3 4]|=1%0
0 -1 1

1 -2 —217

-1 3 3
0 -4 -3

-3 4
-3 4
-1 1

3 —4 4113
-1 0 2
-3 [0

=1-2 3 -4
-2 3 -3
:A_l
Q.16 1 1 2 3
IfA= [3 3] andB= (1 2], then
1 2
(AB)! =
Correct option: (A)
1 2 1 5 9
AB=1s 1 3 10 17
1 2
5 9
|AB| = =-5#0
10 17
b
IfA= [a } and-ad — bc # 0, then
c d
" (ad —bc) |—c a
1 1 [17 -9
(AB) =
-5 |—-10 5

Q.17 The element of second row and third
1 2 1
column in the inverseof | 2 1 0
-1 0 1
Correct option: (B)
1 2 1
LetA=]2 1 0
-1 0 1
1 2 1
SJAI=12 1 0)=-2#0
-1 0 1
. A1 exists.
Here, A1 =1,A;p=-2,A3=1
Ay =-2,Apn=2,Ap=-2
Az =-1,A3=2,A33=-3
1 -2 117 11 -2
SadjA=|1-2 2 =2 =|-2 2
-1 2 -3 1 -2
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1 -2 -1

Al=—11-2 2 2|=
1 -2 -3

513

1 -1 -1

-1 1 3

The element in the second row and third column is
—1.

Q.18 Let A be a square matrix of order 3

whose all entries are 1 and let I3 be the

identity matrix of order 3. Then the

matrix A — 313 is

Correct option: (C)

11 1 1 0 0
A=1[1 1 1|,I5={0 1 0
11 1 00 1
—2 1 17
A-3L=|1 -2 1
1 —2]
—2 1
|A-3L=|1 -2 1
1 1 -2
=0

.. the matrix A — 313 is non-invertible.

5a —b
Q19 pfp- {; ) } and A adj A =AAT,

then5a +b =
Correct option: (D)

iacl? -3} W2 )b
A= b 5al |—=3 5a
Given, A adj A= AAY
=>5a—b2b_5a—b5a3
3 2||-3 5a] |3 2||-b 2
10a + 3b 0
= =
0 3b + 10a

2502 + > 15a — 2b
15a — 2b 13

". By the equality of matrices,
15a—-2b=0and 3b + 10a =13

2
=a=—andb=3
d 5an

2
E 5a+b=5(g> +3=2+3=5

Q.20 If the inverse of product of the matrix

2 6 4
B=|1 0 1 | withamatrixAis
-1 1 -1
-1 0 1
C=|1 1 3|,thenA!equals
2 0 2

Correct option: (C)
(BA)Y1=C
=>A'B'=C=>A"1=CB
[—1 0 1 2 6 4
SATT=11 103 150 1
| 2 0.2y [-1 1 -1

[—3 =5 =5
=10 9 2
2 /14 6

1
Q.21 IfA={ -

2
1] and A1 =xA+ yI, where

I is unit matrix of order 2, then the
values of x and y are respectively
Correct option: (C)

1 2

Al = =11#0
-5 1
a b

IfA= [ } and ad — bc # 0, then
c d

Al 1 d -b
(ad—bc) |—¢c a

_lzi 1 —2

11 |5 1

Al =xA +yI

11—2_1:2a:+{y0}
11 |5 1 —b5x =z 0 y

1 =2
[H ﬁ] _ {x +y 2z :|
5 1 _
T = 5 x4y
. By the equality of matrices,

2x 11 and x +y 11

e S N
XTI M YT
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_ -1 2
. X = — an = —
11 YT

5 4
Q.22 For a matrix A = [3 } , if U; and U,

2
are 2 x 1 column matrices satisfying

0 2
AU; = {6},AU2= [6],andUi52X2

matrix whose columns are U; and U,,
then sum of the elements of U™ is
Correct option: (A)

Let U al] dU [az}
etU; = and U, =
by by

5 4| |a1]| [0
{3 2} M |6
. |5a1 +4b| [0
N [3&1 + 2b1] |6
.. by the equality of matrices,
5a; +4b;=0and 3a; +2by=6=a;=12,b;=—
15
Similarly, a, = 10 and b, = -12

12 10
U =
—-15 12
]U! 112 10 |
—-15 12
~. UL exists
—-12 -10
AU lt=1
6 { 15 12 ]

.. Sum of elements of U™ = %(—12 +15-10 +
12)=2

Q23 ypp-= {2 3},B= {1

g then (AB)!
1 o , then (AB)

31

Correct option: (A)
2 3|11 0] (11
1 231 7

0 =1#0
2

AB =

N W
— 7

@ )

-3
11
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Q.24 I -1 1
IfA=12 -1 0 |,B= and X =
3 3 -4
I
zo | such that AX = B, then the value of
3

X1+X2+X3=

Correct option: (D)

AX=B
1 -1 17[= 1
=12 -1 0||z] =1
3 3 —4] |z 2

Applylng R2 nd R2 - 2R1 and R3 3 R3 - 3R1,
1 -1 1

1 1
0 1 —2 Lo | = 1j|
0 6 ~T7)|=zs -1
Applying R3' ~ Rg'—6R,
1 =1 1 T 1
0 1 -2 o | = 1:|
0 0 5 T3 5

X1—X2+X3:1

...()
Xy —2x3=-1 ...(ii)
S5x3=5=x3=1

From (ii),

X2—2(1)=—1ﬁX2=1

From (i),

X1—1+1:1=>X1=1

B X1+X2+X3:1+1+1:3

Q.25 For a3 x 3 matrix A, if A(adj A) =

-10 O 0
0 —10 0 |, then the value of
0 0 -10

determinant of A is

Correct option: (C)

© Aadj A) = AT
" |A]=-10
Q.26 1 1 1
IfA=]2 1 -—-3|,thenAz +A3+
-1 2 3

A3z = where Aj; is cofactor of ajj;, where A



= [aij]3x3
Correct option: (A)

1 1
Az = (-1)3*1 =—4
31 = (-1) 1 _3‘

1 1
Ay =(-1)372 =5
32 =(-1) 2 _3‘

1
Ag3=(-1)373 ) ‘=—1

YAz A3 tA33=—4+5-1=0
Q.27 1 2 3

IfA= |0 4 2|, then the minor of the
0 0 6

element a3, is

Correct option: (B)

2 3
Mj; = ‘ ...[By leaving R3 and C1]

4 2

=8

Q28 yf 4 {1

2 -1
4 andA™" =al+BAa, B

€ R where I is the identity matrix of

order 2, then 4(a + ) =
Correct option: (A)

a b
IfA= [ } and ad — bc # 0, then
c d

Al = 1 d —
ad—bc|—c a

1 2
A: =
A= Aoz
A_1:l4 12
6|1 W1
Al=al+BA

". by the equality of matrices,

4 2
+ b= = —
“tB=5 =3

2 8
SROR.

Q.29 Matrix A is non-singular matrix and
(A—3I)(A—5I)=0,then

Correct option: (C)
(A-3I) (A-5I)=0
= A°—8A+151=0
=>A%A1-8AAl+151A =0
=>A-8l+15A71=0
=15A"1=8I-A

1 1
Y
8 8

Q.30 LetA be a non-singular matrix of order
n and |A|'= kpthen (adjA) ' is

Correct option: (A)

|A| =% #0 ...[Given]
oal-nl (adj A)
[A|
Ly _ (adjA)
A =
k
k.A~1=(adjA)

Taking inverse on both sides, we get

kA" H ™= (adja)~!

sk '@ h =(@da!

s>k 1A=@dja)~! ..cr@aH =)
= % = (adjA)™!

Q.31 LetAbe a2 x 2 matrix
Statement-1 : adj(adj A) = A
Statement-2 : |adj A| = |A|
Correct option: (B)

jadj Al = |AP = AP = |A]

Adj(adj A) = |A]"2A=]APA=A

.. option [B] is the correct answer.

Q.32 The sum of the cofactors of the elements
of second row of the matrix

1 3 2
-2 0 1fis
5 2 1

Correct option: (B)
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1 3 2]
LetA=|-2 0 1
5 2 1
3 2

Ay =P FEDED =1
1 2

Ay =(D* 2L IE M) (9=-9
1 3

By =(D? TP LIEED (-13)=13

. Sum of cofactors of 2" row =1-9+ 13 =5

5a —b
Q33 54— [ 3a 9 ] and A.adj A = AAT,

then5a+b =
Correct option: (D)

Ap=EDMT@=2,A=()" @) =3,
Ay = (-D?* T 1b) =b, Ayy = (-1)* T2 (5a) = 5a

- 2 -317 2 b

“adjA= =
b 5a —3 5a

Given, A adj A = AAT
- 5a —b|[ 2 b B 5a —b|[ba 3

3 2||-3 5a] |3 2||-b 2

{10a+3b 0 ]

= =

0 3b + 10a

25a2 + b2 15a — 2b
15a — 2b 13

". by the equality of mattices,
15a—2b=0and 3b'+ 10a =13

2
=a=—andb=3
d 5Ell'l
2
g 53+b:5(§>+3:2+3:5

cosa Sinao
Q.34 ppa- {

. ] and A.adjA =
—sina  cosa

kO then k i 1t
0 kI’ en k is equal to

Correct option: (B)
Since A(adj A) = |A|. 1,

kO_ 2., 2 1 0
0 k—(cos o smo()0 1

=>k=1

1 -2
Correct option: (C)

la b 1 1 d —b
IfA= e d sthen A™ = —— ,ad —

—C a

2 3
Q.35 IfA= [ ] and Al = aA, then a =

bc#0

-2 -3
_'_A_I: 1 =
=0

)

3|~

A

3|~

1 2
Q.36 If matrix A = [ 4 3] is such that AX =1,

where I is 2 X 2 unit matrix, then X =
Correct option: (A)

Al 1 2

14 3
AX=1=A1lax =a171
:>X:A_1

IA|=-57%0

a
IfA=[
¢

b
d} and ad — bc # 0, then

Correct option: (A)
Option (A):
-5 20 -2113
AATl=1-1 3 0|1
2

2 6
1 2
3 11 1 5 b

I
oS O =
S = O
= o O

=1

Option (A) is the correct answer.
Thinking Hatke

Use AA~! = I and substitute each of the provided
options to identify the correct answer.
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Q.38 1
fA=|2
1

[NCR R

0
5 > then dqq A21 + dqp A22
1

taj3As =
Correct option: (B)

ajp=Lap=1a;3=0

1 0

Ay = (1) =-1
21=(-1) 5 1
1 0

Ay = (-1)F2 =1
2 =(-1) {1
11

Anyn = (-1)%"3 =-1
23=(-1) {9

b oapAgr TapAyp tagzA =l () H1x1+0x

D
=0

cosa sina
@ a- [
—sina  cosa

} and A(adj A) =
0 .
[ 0 k] , then k is equal to
Correct option: (B)
. ... |k O
Given, A(adj A) = [ 0 k]

Since A(adj A) = |A]. 1

[k 0 (cos 2 a + sin? a) 1 0
. = (cos © a + sin“ «
0 k 0 1
k 0
=
0 k
{10
0 1
=k=1
Q.40 1 2Q1
IfA= 171 1|, then [adjadj A)I ™ =
1 w1 0
Correct option: (D)
1 2 1
Al=1 1 1
1 1 0
=1#0

adj (adj A) = (1)°~2A  ..[adj(adjA) = A2
Al
=A

[adj (adj A)] 1 = A1

Q.41 2 -2
A l=|(-1 3 0 |,thenadjA=
0 -2 1

Correct option: (C)

AAL =1
[ 1 2 =2 1 0 O
LAl-1 3 01=10 1 0
0 —2 1 00 1
[1 0 0 3 2 6
SAI0 1T 01=11 1 2
0 0 1] [2 2 5
3 2 6
A=|1 1 2
2 5
|Al=1
A_1 1 adj A
= —=ad]
Al
JAT! = adj A

Q.42 Let Abe a3 x 3 non-singular matrix
with |A| = a. If A"Y(adj (adj A)) = kI, then
the value of k is
Correct option: (B) a

Since A(adj A) = |A|.I

Replacing A by adj A, we get

adj A (adj(adj A)) = |adj A|T

= A7L|A| (adj(adj A)) = |adj AJI ....

AT = L (adj A)]

= o A™! (adj (adj A)) = |AI ....[ |adj A] = |A|"]

= o A~}(adj (adj A)) = o’1

= A~! (adj (adj A)) = al

Given, A~!(adj (adj A)) = kI

k=
Q.43 0
Let M be a 3 x 3 matrix satisfying M | 1
0
-1 1 1
=12|, M|-1] =11 |andM
3 0 -1
1 0
1| = | 0 |. Then the sum of the
1 12

diagonal entries of M is
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Correct option: (C)

a b c
LetM= [z y z|,then
[ m nj
0 -1 [ b -1
Ml =|2|=|y|=|2
0 3 ™ 3

.. by the equality of matrices,

=-1,y=2,m=3

1 1 a—>b
M|-1|=|1]|=|z—y|=

0 -1 l—m -1

.. by the equality of matrices,

a-b=1L,x-y=11l-m=-1
=a=0,x=3,1=2
1 0 a+b+c 0
M|l =|0|=|z+y+2z|=]0
1 12 l+m+n 12

.. by the equality of matrices,

a+b+c=0,x+y+z=0,l+m+n=12

=c=1,z=-5n=7

.. sum of diagonal elements of M =a+y+n
=0+2+7=9

3 2
Q44 pfp-= [0 1],then (A1) =

Correct option: (A)

3 2
IA| = =3#0
0 1

a
IfA= {
c

A e )

A L1 2
0 3

—13_i1_23
(A7) = [o 3}

"o sl sllo o)

1|1 —-26
27 [0 27

b
d] andad — bc #0,” then

Q.45 1 -1 1
fA=|0 2 -3|,B=adj A and
2 1 0

_ ladj B| _
C =5A, then <l

Correct option: (D) 1
1 -1 1
A=(0 2 -3
2 1 0

3 1 1
B=adjA= |:6 -2 3
-4 -3 2
5 -5 5
SadjB=[0 10 —15| =5A
10 5 0
adjB=C....['" C =5A(given)]

= |adj B[ = [C|
ladj B _

= =1

Q.46 If Aisnon-singular matrix and (A +1I) (A

“T)=0, thenA +Al =
Correct option: (B)

(A+I) (A—1)=0

A2 1%=0

Pre-multiplying by A_l, we get

A-A"l=0

>A=A"1

A+Al=A+A=2A

Q.47 123
IfA=|1 3 5|,then(adj(adjA)) =
2 1 6
Correct option: (C)
1 2 3
A=1(1 3 5
2 1 6

13 4 517 113 -9 1
adjA=|-9 0 3| =4 o0 -2
1 -2 1 5 3 1

6 6 1217 [6 12 18

adjadjA)= [12 18 6| =|6 18 30
18 30 36 12 6 36
6 12 18
LetB=|6 18 30
12 6 36
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6 12 18
|B|=|6 18 30|=1296=6%#0
12 6 36

468 144 —18017
adiB=|-324 0 108 | =
36 —72 36

468 —324 36
144 0 —72
—180 108 36
. [468 ~324 36]
SBl=o 144 0 -T2

—180 108 36

. 13 -9 1
— | 4 0 -2
36
-5 3 1
Q.48 £ 0 0
IfA= |0 % 0| andA™l=
0 0 =
1
7 0 0
0 + O thenk+I+m=
0 0 =
Correct option: (D)
a 0 0 z 0 0
IfB=(0 b O|,thenB'=[0 + 0
1
0 0 ¢ 0 0%t
2 1
= 0 0 7..0%0
Al=10 2 o0|=0N5 O
0 0 = |oy0 %
2 1
:E_Ezk_4,
3 1
7—§=>l—9and
4-—:s =16
m 4

Sk+1+m=4+9+16=29

Q.49 11 1]z 0
f|1 -2 -2 |yl =13]|,then2x-
1 3 1 z 4

y+tz=

Correct option: (A)
1 1 1 x

0
1 -2 2| |yl =13
1 3 1 z 4

Applying Ry —» Ry + 2Ry,

1 1 1 [z 0
3 0 0]|y|l=|3
1 3 1|z 4

Applying Ry - Ry —Rg3,

0 -2 0] [ —4

3 0 0offyl=1]3

1 3 "1}z 4
W 2y=—-4=>y=2
3x=3=>x=1

x+3y+tz=4=>7z=-3
W2x—-y+z=2-2-3=-3

11 4 1
Q50 5= ,B= , then (A + B)~
1 2 3 1

1_

Correct option: (B)
1 1 4 1 5 2
A+B= -+ =
1 2 3 1 4 3
5 2
|A+B|=‘ ‘=7¢0
4 3

a

b
IfA= [ d] and ad — bc # 0, then

C

A= (adibc) de _ab]
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