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Q1. JEE Main 2026 (21 January Shift 2)

) 3 —4 —29 49] . 15 x 0 ) )
For the matrices A = and B = , if (A + B) = 1ol then among the following which

1 -1 —13 18 Y
one is true?
Hx=5y=7 2)z=18,y=11
Bx=11,y=2 @4 x=16,y=3

Q2. JEE Main 2026 (23 January Shift 1)
Let |A| = 6, where A is a 3 x 3 matrix. If |adj (3adj ( A adj(2 A)))| = 2™ - 3", m,n € N, then m + n is equal to

Q3. JEE Main 2026 (28 January Shift 2)

3 —4 . )
Let A= [1 J and B be two matrices such that A19° = 100B + I. Then the sum of all the elements of B100 ig

Q4. JEE Main 2026 (24 January Shift 2)

0o 0 1
Let f(z) = f%dw,w > 0,lim, o f(z) = 0and f(1) = 2. If A = [% F(1) 1] and B = adj(adj A)
[a2 4 1
be such that |B| = 81, then a? is equal to
(1)2 @)1 3)3 (4) 4

Q5. JEE Main 2026 (24 January Shift 2)

Let P = [p;;] and Q = [g;;] be two square matrices of order 3 such that g;; = 20+7~Yp;; and det(Q) = 2!°. Then the
value of det(adj(adj P)) is:
(1) 81 ) 16 (3) 124 (4) 32

Q6. JEE Main 2026 (22 January Shift 2)

T 4 2 2 4
If X = |y| is a solution of the system of equations AX = B, whereadjA= |-5 0 5| and B = |0], then
z 1 -2 3 2
|z + y + 2| is equal to :
(H2 ) 3 31 3
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Q7. JEE Main 2026 (22 January Shift 1)

2
1A= |
3

(1) 12 (2) 28 (3) 24 (4) 16

3
5] , then the determinant of the matrix (A2025 — 3 A A2023) is

Q8. JEE Main 2026 (22 January Shift 1)

1 3 1 -3
Let Abe a 3 x 3 matrix such that A + AT=0O.IfA |-1| = |3|,A%|—-1| = | 19 | and
0 2 0 —24

det(adj(2adj( A +1))) = (2)*- (3)?- (11)", o, B,y are non-negative integers, then a + B + 1 is equal to

Q9. JEE Main 2026 (23 January Shift 2)

0 2 -3
LetA=|—2 0 1 | and B be a matrix such that B(I — A) = I + A. Then the sum of the diagonal elements
3 -1 0

of BTB is equal to .

Q10. JEE Main 2026 (21 January Shift 1)
11

a 2
F let A = B =
or some o, 8 € R, let [1 2] and [1 8

]besuchthatA2—4A+2I:B2—SB+I:O.Then

(det (adj (4% — B?)))?is equal to .

Q11. JEE Main 2026 (28 January Shift 1)
Let A, B and C be three 2 x 2 matrices with real entries such that B= (I + A) land A+ C=L1If

BC = [ 1 _5] and CB {wl} = [12],then T, + Xy 18
— 2 L9 —6
(12 (2) -2 (3)0 (4) 4

Q12. JEE Main 2026 (24 January Shift 1)

The number of 3 x 2 matrices A, which can be formed using the elements of the set {—2, —1,0, 1,2} such that the
sum of all the diagonal elements of ATA is 5, is
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ANSWERS AND SOLUTIONS
1.(3) 2.62 3.0 4. (4) 5.(2) 6. (1) 7. (4) 8.18
9.3 10. 225 11. (3) 12.312
1. (3) Here A" — [271—1—1 —4n ]
n —2n+1
T {31 —60}
15 —29
5 2 -1
= A°+B= B _11]
Now (A% + B) m _ [0]
Y 0
2 )=l
= =
2 —11] |y 0

$2w—11y:0:>a::1ﬂ.

Fory=2,z=11. 2
2. (62) For 3 x 3 matrix: |adj(M)| = |M|?, |[kM| = K*| M.
24| = 8- 6 = 48, |adj(24)| = 48 = 28 - 32,
4% - adj(24)| = |A]* - |adj(24) = 2% - 3% - 2% . 32 = 21034,
Let B = A? - adj(24). |adj(B)| = |B|* = 2% - 3%
3adj(B)| = 33,920 38 _ 920 gll
ladj(3adj(B))| = (2% - 3")? = 20 - 3%,
m=40,n =22 = m+n = 62.

B (0)A:I+[2 _4],letM:[2 _4]
1 -2 1

. -2
M2:[0 0]:M3:M4:...:M10°
0 0
100 (100 r
AW = (T4 M) =% T ()M T

A0 =T +100M = I +100B
,',M:B:>M100 — B100 — |:0 O:|

0 0
4. (4) Divide numerator and denominator by '8, lett = 7% + 277 + 2, then dt = — (9271 + 7z~ 8)dz.
_ 1 _ z?
e naE & Tretiza? &

limg 0 f(z) =0=C =0. f(1) = % (verified).
928 (14+224-22%) —2°(22+1828)
f'(z) = (11z2+22%)2

36—20
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0 0 1
Al =[1/4 1 1|=1-a%
o2 4 1

|B| = |adj(adj 4)| = |4~V
1-a?|=3=a=4.

5. 2p11 2°p12 2%pus
Q) |2%py 2%py 2'pys|=2"
2°py 2'psz 2°pas
P11 P12 P13
2°.2-2% 2py 2p  2pys | =2"
2py1 2°p3y  2%pa
P11 P12 P13
2% po1 pa pa3|=2"=|P|=2
D31 D32 P33
\adj(adj(Pm I ot
6. (1) X = L-adj(4)- B
ladj(A)| = 4(10) — 2(—20) +
164+0+4 20
adj(4)-B= [ —20+0+10 | = | —10

44046 10
20-10+10 20 __
- T - T2

|P|*=2% =16

rtyt+z=
T +y+2/=2

7. (4)A:[2 3];%12:{13 21]
35 21 34

‘A2025 _ 3A2024 + A2023|
:'A2023(A2—3A+I)|
= |A]*®|A2 - 34+ 1|

— (1—a2)4 —

81 = 3%

2(10) = 100, so |A|* = 100 = |A|

:1"8 12‘:160—144:16
12 20
8 0 —c
(18) A is skew-symmetric: A= | ¢ 0 —a
—b 0
1 3
FromA|-1|=|3|:c=3,a+b=—
2
From A? | — |: ,a = —b,
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1 -3 3
A+1= 3 1 5 ,det(A+I):44.
-3 -5 1

For 3 x 3 matrix: det(adj(M)) = (det M)
det(2adj(A +I)) = 8-44% = 8-1936 = 15488 = 27 - 112,
det(adj(2adj(A + I))) = 154887 = 2'* . 11*,
a=14, f=0,v=4 a+f+~v=18

9. (3) Ais skew-symmetric (AT = —A).
From B(I — A) =1+ A:
B=(I+A)(I-A)™L
BT = (I-A)N) I+ AT =(I+A)I-A4).
Since A is skew-symmetric, (I — A) and (I + A) commute:
(I-A)(I+A)=I-A*=(T+A)I-A).
BT B=(I+A) 1 I-AI+AI-A)'1=IT+A) 1 (I+AIT-AI-A) =1
Trace of BB = tr(I) = 3.

10. (225) From A2 — 4A + 2I = O: characteristic equation is A2 — 4\ + 2 = 0.
ForA:a+2=4=a=2.
From B2 — 3B + I = O: characteristic equation is A2 — 3\ + 1 = 0.
ForB:f4+1=3= (=2
A3 =14A — 81, B> = 8B — 3I.

6 7
det(A% — B3) = 105 — 120 = —15.
For 2x2 matrix: det(adj(M)) = det(M).
(det(adj(A4% — B?)))? = 225.
11. 3) From B= (I + A) ' weget BI+ A)=1,s0 BA=1—- B.
FromA+C=1.C=1- A
Calculating CB=C(I+ A) 1= (I - AT+ AL
Since B(I + A) = I, wehave (I + A) =B !,s0C = (I — A)B™L.
Multiplying by B: CB = (I — A).

15 2
A3—B3:14A—8B—5I:[5 0}.

1

However, using the given BC = [ _25} and B(I + A) = I implies

B-BA=B-(I-B)=2B—1=BC,ie. BC=2B-1.

2 _5 1 —5/2

B=LYBCc+I=1% T i
Therefore 2( + ) 2 |:_1 3 :| |:—]_/2 3/2 :|
AlsoCB=2B— I = [ ! _5]'

-1 2

FromCB[xl] = {12]2(03)_1:_%[2 5}

- -6 1 1
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o[n]=43]= 5]
o 31 6 -2
Therefore 1 + 2 = 0
12. (312) For a 3x2 matrix A, the diagonal sum of AT A equals the sum of squares of all 6 elements of A. We need:
a?, + a2, + a2, + a3, + a3, + a2, = 5 where each element is from {—2,—-1,0,1,2}.
Possible squares: 0> = 0, (£1)2 = 1, (+2)? = 4.
Case 1:
Distribution4 + 1+ 0+ 0 + 0 + 0 (one £2, one £1, four 0's).
Arrangements: ((13) X (i) = 30.
Sign choices: 2 x 2 = 4. Total: 30 x 4 = 120.
Case 2:
Distribution1 +1+ 1+ 1+ 1 + 0 (five £1, one 0).
Arrangements: ((15) = 6 ways to place the 0.
Sign choices for five +1: 2° = 32. Total: 6 x 32 = 192.
Total matrices: 120 4 192 = 312
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