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. If4A= [5; —Zb] and 4 adj A=A A7, then 5a+ bis cqual
to: |JEE Main-2016)
(@) -1 » 5
(©) 4 @ 13
2. Ifd= [_24 _]3:\,then adj (34°+ 124) isequal to:
[JEE Main-2017)
72 -63 72 -84
@ [—84 51 ] ® [—63 51 ]

3. If | 2x

4. If A=[

51 63

© [84 72]
x—4 2x 2x

x-4 2x

2x 2x x-4
ordered pair (4, B) isequal to :
(@ (-4,3) ®) 4,5
(© 4,5) @ (-4,-5)

51 84
@ [63 72]
= (4 + Bx) (x — A)? then the

[JEE Main-2018]

—sin®

0
cos }, then the matrix 4-°° when

sin® cos0

T .
0= E’ is equal to [JEE Main-2019 (January))

15 3
2 2
(a) ® |1 BB
B B
L 2 _
3ol 13
2 2 2 2
(d)
P10 5 R
|72 2 "2 2

5. Let A and B be two invertible matrices of order 3x3. If det

(ABA™)= 8 and det (4B') =8, then det (BA™' B") is equal

to: [JEE Main-2019 (January)|
1

a) — (b) 1

(@) 2
1

Y (d) 16

(c) T

e ————————————— )
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6. Let P=[3 1 0|and Q=[g,]betwo3 73 matrice
9 3 1
such that O — P*=1,. Then Gu 9 s equal to
4
[JEE Main - 2019 (.Ianllary,|
(a) 10 (b) 135
© 15 (d) 9
0 29 r
7. Letd=|p gq -r|.IfAA7=1,then|p|is:-
p -9 r
[JEE Main - 2019 (January)|
1 1
a) — (b)) —=
(a) 7 NG
1 1
=2 @ —=
© 7 J6
cosa —sina .
8 Letd = (s?na cosq)’ (a € R) such that 4= =

10.

((l) _01) . Then a value of a is.

\JEE Main -2019 (April)]

T
(@ 16 ®) o
Tt T
(© n (@ 7

1 1)1 211 3 1n-1_17sj
oIfOlO]O] ....... 0 l_oll‘

. 1 "
then the inverse of [ 0 ';] Is

1 -13
ol 7]
1 -12 [
© [o 1 ] () {13 1]
0 2y 1

The total number of matrices 4= | 2x y

|JEE Main

o [ ]

<2019 (Aprih|

-], Ve
2x =y 1
R, x#y) for which A7A = 31, is :-
JEE Main -2019 (April)]
(b) 2
@ 4

(a) 6
3



11.

12.

13.

14.

15.

16.

Ifais A symmetric matrix and Bisa skew-symmetrix matrix

2
suchthat4 + B =[q

4 2
@1 4

3
l} s then AB s equal to :

\JEE Main -2019 (Apri)]

o [ 2
O,

4 2 - 4 -2
c
O 4 | -4
Let o be a root of equation x2 + x + 1 =0 and the matrix 4
1 1 1
= 7]_3— I o o, then the matrix 4* s equal to
1 o af
|JEE Main-2020 (January))
(a) 43 (b) 42
(o) 1 () 4

The number ofall 3 x 3 matrices A, with entries from the
set {~1, 0, 1} such that the sum of the diagonal elements
of AATis 3, is

[JEE Main-2020 (January))

1

22 0
IfA=(9 4) and[= (0 l] » then 10A is equal to:

[JEE Main-2020 (January))

(a) A-41 (b) A-6l"-

(c) 41-A (d) 61-A
1 1 2

Ifthematrices4=|1 3 4 »B=adj4and C=34, then
1 -1 3

ladi(B)| .

Ic] is equal to VEE Main-2020 (January)|
(@ 72 (b) 8
() 16 (d 2

Leta, b, c € R be all non- zeroand satisfya® + b* + ¢3 =2,
Ifthe matrix

satisfies A74 = /, then a value of abc can be :
|JEE Main-2020 (September))

(a) 3 (b

Wi Wi—

(© -% (d)

17.

18.

19.

20.

21

Let A be a2 % 2 real matrix with entries from 10,1} and
IA|# 0. Consider the following two statements :

(P)IfA # /., then |A| =~

(O)IF|4]= 1, then tr(4) =2,

where /, denotes 2 » 2 identity matrix and tr(4) denotes
the sum of the diagonal entries of A.

Then :

(@) (P)is true and (Q) is false
(b) Both (P)and (Q) are false
(¢) Both (P)yand ( Q) are true
(d) (P)is false and (Q)istrue
Let Abe a3 x 3 matrix such that

[JEE Main-2020 (September)|

2 -1 1
adj4= [—1 0 2 ] and B = adj(adj A)
I -2 -

If|4| =% and |(B)" =W, then the ordered pair, (IA), ) is

equal to [JEE Main-2020 (September))
@ G,81) (b) f9,1)
)
© (3,i) @ (9,i)
81 81
x 1 .
LetA= [1 ojl,xeRandA‘=[af,]. ifa =109, thena,,
is equal to

VEE Main-2020 (September)|
Suppose the vectors X,, X, and x, are the solutions of the
system of linear equations, 4x = 5 when the vector b on
the right side is equal to b, b,and b, respectively. If

1 0 0 1 0
x=|1 %, =12 ,%,=10 2o, =10(,b,=2 and b,
1 | 1 of ° |0

0
= [(z):l , then the determinant of A is equal to:

|VEE Main-2020 (September)|

(@) 4 b

(¢) 2 (d)

cos0 isin0 n) a b
= ’ e:——- AS=
A [Is'mO cose] ( 24 and [ d]

W -

C

where i = /7T, then which one of the following is not
true?

@ a-b=
© @-d=0

|JEE Main-2020 (September))
b) &-c=1
d) 0sa*+h <



22.

24,

25,

26.

cos0  sin0
Let 0=Sanda=| 0 MU ypp=gsan,
0 5 o [-sinO cos0 B4
then det (B) \JEE Main-2020 (September)|
(@) liesin(2,3). (b) iszero.
(¢) isonc. (d) liesin(1,2)
| A=( ,0 smu) and det| 42 —-I—I)=0, then a
sinaa 0 2
possible value ofa s : \VEE Main-2021 (March))
T n
a — b -
(a) 4 ) 5
n n
(©) > (@ 3

The system of equations ko +y + z= l,x+ky¥z=kand

X+ y+ zk = k? has no solution if k is equal to :

VEE Main-2021 (March)]

@0 b -1
(©) -2 @ 1
Consider the following system of equations:
x+2y-3z=aq
2x+6y—-11z=b
x=-2y+7z=c

where a, b and c are real constants. Then the system of
equations: JEE Main-2021 (February))
(¢) has no solution forall a, b and ¢
(b) hasaunique solution when 5a=2b+ ¢
(¢) hasinfinite number of solutions when 5a=2b+ ¢
(d) has a unique solution for all @, b and ¢
Consider the three planes
B :3x+15y+212=9
Py:x-3y—-z=5,and
P:2x+10y+14z=35
Then, which one of the following is true?
|JEE Main-2021 (February)|
(a) A and P, areparallel.
(b) R,P and P, all are parallel.
(c) R and P, areparallel.
(d) P, and P, are parallel.

(a+)a+2) a+2 |
27. Thevalucof [(a+2)(a+3) a+3 1/1s:
(a+3)a+d) at+4d |

[JEE Main-202] (February))

(@) -2 (b) 0
(©) (a+2)a+3)a+4) (d) (a+1)a+2)a+3)
JEE-ADVANCED
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1. Let P=[a] be a3 x 3 matrix and let Q = [b ], where
b,,= 2“’”;; fjor 1 <i,j<3. Ifthe determinant of Pis 2, then

the determinant of the matrix Qis [IT JEE-2012)
(@) 2" (b) 2"
(C) 212 (d) 2|3

2. If Pis a3 x 3 matrix such that P"=2P+ I, where P"is the
transpose of Pand / is the 3 x 3 identity matrix, then there

X 0
exists a column matrix X= | ¥ | # | 0| such that
z 0
[IIT JEE-2012)
of
(a) PX=10 (b) PX=X
0
(c) PX=2X d) PX=-X
1 4 4
3. Iftheadjointofa3 x 3matrix Pis |2 1 7|, then the
1 1 3

possible value(s) of the determinant of P is (are)
[T JEE-2012)
(a) -2 (®) -1
(01 d 2
4. For 3x3 matrices M and N, which of the following
statement(s) is (are) NOT correct ? [JEE Advanced-2013)

(a) N" M N is symmetric or skew symmetric, according as
M is symmetric or skew symmetric

(b) MN — N M is skew symmetric for all symmetric
matrices Mand N

(¢) M N is symetric for all symmetric matrices M and N
(d) (adj M) (adj N) = adj(MN) for all invertible matrices

M and N
5. Let Mbea 2 x 2 symmetric matrix with integer entries.
Then M is invertible if VEE Advanced-2014)
(a) the first column of M is the transpose of the second
row of M
(b) the second row of M is the transpose of first column
of M



(c) Misa diagonal matrix with nonzero entries in the
main diagonal

(d) the product of entries in the main diagonal of Mis
not the square of an intcger

6. Let X and Y be two arbitrary, 3 x 3, non-zero, skew-

symmetric matrices and Z be an arbitrary 3 x 3, non-

zero, symmetric matrix. Then which of the following

matrices is (are) skew symmetric ?

|JEE Advanced-2015)

(@) YZ'-2'Y° (b) X*+ y+
© Xz-2x° (d) X+ y»
3 -1 =2
7.Let P= |2 0 a |, where aeR. Suppose
3 -5 0

0=[g,]is amatrix such that PO = k/, where k € R , j = 0

and [ is the identity matrix of order 3. If
2 ;

9, =—§ and det(Q) = ? then  [JEE Advanced-2016)

(@ a=0,k=8 () 4a-k+8=0
(© det(Padj(Q)=2"  (d) det(Qadj(P))=2"
1.0 0
8 LetP=| 4

1. 0 and /be the identity matrix of order
16 4 1

3.1fQ= [q,,] is a matrix such that P** —(Q =] , then

93+ 93

equals [JEE Advanced-2016)
9
(a) 52 (b) 103
() 201 (@ 205

9. Which of the following is (are) NOT the square of a
3 x 3 matrix with real entries? |JEE Advanced-2017)

(1 0 0 1 0 0
@lo1 o (b)[o -1 0
00 -1 00 -1

-1 0 0 100
@|{0 -1 0 @ (010
[0 0 - 001
10. For a real number a, ifthe system
1 a o?|[x]
a 1 al|lyl=]-1
a a 1|{z] N

of linear equations, has infinitely many solutions, the
I+ta+a’= \JEE Advanced-2017)

12.

13.

14,

How many 3 » 3 matrices M with entries from {0, |, 2} are
there, for which the sum of the diagonal entries of M M

is57? [JEE Advanced-2017)
(a) 198 (b) 162
(c) 126 (d) 135
bi
Let S be the of all column metrices b, | such that
b

3

b,,b,,b, € R and the system of equations (in real
variables)

-X+2y+5z=b,

2x-4y+3z=b,

x-2y+2z=5b,

has at least one solution. Then which of the folowing
system (s) (in real variables) has (have) at least one solution

bl
ofeach | b, |eS?
b}

IJEE Advanced-2018)

(a) Xx+2y+3z=b,4y+ Sz=bzandx+2y+6z=b3

) x+y+3z=5, 5x+2y+6z=b,and~2x-y—3z= b,
() —x+ 2y—52=b,_2x-—4y+ 10z=b,andx -2y + 5z= b,
@ x+2y+5z=b,2x+3z= b,andx+4y-5z=p

3
sin* @
1+cos’0

—1-sin’*0

t =
nethe [ cos*0

]=aI+BM”

where a.=a(6) and B = B(0) are real number, and I is the 2
% 2 identity matrix. If

o* is the minimum of the set {c(0): © & [0,27)} and

p* is the minimum of the set {B(6):0 [0, 2n)},

then the value of a* + B* is WEE Advanced-2019)

37 29
@ - 75 ® -6
31 17
© -T6 @ -1
01 a -1 1
LetM=|1 2 3 andadj M= | 8 -6 2 where
3 b 1 ~§ 3 <

a and b are real numbers. Which of the following options
is are correct ? WEE Advanced -2019)

(@ a+b=3

(b) det (adj M) =81

(©) (adj M) ' +adj M' =M
a |

(d)ifM|B|=|2|, thena—P+y=3
Y 3




100 100
IS. LetP =1=0 1 0o|,p.=|0 0 1],
001 " fo1 o0
[0 1 0] 010 00 I
P1=100,P‘=[001},p*=[|00,
10 0 1] 100/ (010

16.

00 1] e 213
P=10 1 0|andx=2A |1 0 2|F
100 =321
|JEE Advanced -2019]

where £ denotes the transpose of the matrix P,. Then
which of the following options is/are correct ?

(a) X~ 30/isan invertible matrix

(b) The sum of diagonal entries of X is 18

1 1
© lfo = “H ,then a=30

(d) Xisa symmetric matrix
1 11 2 x X

Letx eRandlatP=|0 2 2|,0=|0 4 0|andR=
0 0 3 x x 6

-
Then which of the following.options is/are correct ?
|JEE Advanced - 2019)

17.

18.

(a) Forx= 1, there exists a unit vector i + 3 h for

o 0
whichR| B | =10
Y 0

(b) There exists a real number x such that PO = gp

2 x x|
(c) detR=det|0 4 O +8, forallxeRr
x x 5]

1 1
(d) Forx=0,ifR|a|=6|a|,thena+b=5
b b

Let Mbe a3 x 3 invertible matrix with real entries and |t

I denote the 3 x 3 identity matrix. If A" = adj (adj A1), then

which of the following statement is/are ALWAYS TRUE »
[JEE(Advanced) - 2020)

(@ M=1 . (b) det M=1

© M=I @ (adj My =1

The trace of a square matrix is defined to be the sum of its

diagonal entries. If 4 is a 2 x2 matrix such that the trace of

A is 3 and the trace of 4° is —18, then the value of the

determinantof4is [JEE(Advanced) - 2020)
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