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2 (d)𝑋2 = 𝑋 ∙ 𝑋 = [3 ―4
1 ―1][3 ―4

1 ―1] = [5 ―8
2 ―3]

For 𝑛 = 2, no option is satisfied

Hence, option (d) is correct

3 (a)

We have,𝐹(𝛼)𝐹( ―𝛼) = [
cos𝛼 ― sin𝛼 1
sin𝛼 cos𝛼 0

0 0 1][
cos𝛼 sin𝛼 0― sin𝛼 cos𝛼 0

0 0 1]
⇒𝐹(𝛼)𝐹( ―𝛼) = [

1 0 0
0 1 0
0 0 1] = 𝐼⇒𝐹( ―𝛼) = [𝐹(𝛼)]―1

4 (b)

We have,  (𝐴𝐴𝑇)𝑇 = (𝐴𝑇)𝑇𝐴𝑇 = 𝐴𝐴𝑇∴  𝐴𝐴𝑇 is symmetric matrix

5 (c)

For any square matrix 𝑋, we have𝑋(adj 𝑋) = |𝑋| 𝐼𝑛
Taking 𝑋 = adj 𝐴, we have

(adj 𝐴)(adj (adj 𝐴)) = |adj 𝐴| 𝐼𝑛⇒adj 𝐴(adj (adj 𝐴)) = |𝐴|𝑛―1𝐼𝑛 [ ∵ |adj 𝐴| = |𝐴|𝑛―1]⇒(𝐴 adj 𝐴)(adj (adj 𝐴)) = |𝐴|𝑛―1𝐴        [ ∵ 𝐴 𝐼𝑛 = 𝐴]⇒(|𝐴| 𝐼𝑛)(adj (adj 𝐴)) = |𝐴|𝑛―1𝐴⇒adj (adj 𝐴) = |A|𝑛―2 𝐴
6 (d)

Given equations are

(𝛼 + 1)3𝑥 + (𝛼 + 2)3𝑦 ― (𝛼 + 3)3 = 0

(𝛼 + 1)𝑥 + (𝛼 + 2)𝑦 ― (𝛼 + 3) = 0

and                         𝑥 + 𝑦 ― 1 = 0

Since, this system of equations is consistent.
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∴  |(𝛼 + 1)3   (𝛼 + 2)3  ― (𝛼 + 3)3

(𝛼 + 1)   (𝛼 + 2)   ― (𝛼 + 3) | = 0

Applying  𝐶2→𝐶2 ― 𝐶1 𝑎𝑛𝑑  𝐶 
3→𝐶3 + 𝐶1

⇒[
(𝛼 + 1)3   (𝛼 + 2)3  ― (𝛼 + 1)3

(𝛼 + 1)3 ―  (𝛼 + 3)3

(𝛼 + 1)   (𝛼 + 2)   ― (𝛼 + 1)― (𝛼 + 3) +   (𝛼 + 1)
 
 

  
      ] = 0

⇒[
(𝛼 + 1)3    3𝛼2 + 9𝛼 + 7   ― 6𝛼2 ― 24𝛼 ― 26

(𝛼 + 1)                     1                               ― 2
1                            0                                     0

] = 0⇒     ― 2(3𝛼2 + 9𝛼 + 7) + 6𝛼2 + 24𝛼 + 26 = 0⇒6𝛼 + 12 = 0    ⇒𝛼 = ―2

7 (a)

We have,𝐴𝑛 = [ cos𝑛 𝜃 sin𝑛 𝜃― sin𝑛 𝜃 cos𝑛 𝜃]

⇒ 1𝑛𝐴𝑛 = [
cos𝑛 𝜃𝑛 sin𝑛 𝜃𝑛― sin𝑛 𝜃𝑛 cos𝑛 𝜃𝑛 ]

⇒ lim𝑛→∞ 1𝑛𝐴𝑛 = [0 0
0 0]

8 (c)

We have,𝐴𝐵 = 𝑂⇒[ cos2 𝛼 cos𝛼 sin𝛼
cos𝛼 sin𝛼 sin2 𝛼 ][ cos2 𝛽 cos𝛽 sin𝛽

cos𝛽 sin𝛽 sin2 𝛽 ] = 𝑂
⇒[cos𝛼 cos𝛽 cos(𝛼 ― 𝛽) cos𝛼 sin𝛽 cos(𝛼 ― 𝛽)

cos𝛽 sin𝛼 cos(𝛼 ― 𝛽) sin𝛼 sin𝛽 cos(𝛼 ― 𝛽)] = 𝑂⇒ cos(𝛼 ― 𝛽) = 0⇒𝛼 ― 𝛽 is an odd multiple of 
𝜋
2

9 (c)

|𝐴||adj 𝐴| = |𝐴|𝑛 for order 𝑛⇒ 𝐷𝐷′ = 𝐷𝑛
10 (c)

Given, [1 + 𝜔    2𝜔―2𝜔   –𝑏 ] + [𝑎   –𝜔3𝜔   2] = [0  𝜔𝜔  1]⇒        [ 1 + 𝜔 + 𝑎     𝜔
         𝜔           2 ― 𝑏]=[0  𝜔𝜔  1]⇒     1 + 𝜔 + 𝑎 = 0, 2 ― 𝑏 = 1⇒     𝑎 = ―1 ― 𝜔,𝑏 = 1∴        𝑎2 + 𝑏2 = ( ―1 ― 𝜔)2 + 12
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          = 1 + 𝜔2 + 2𝜔 + 12

= 0 + 𝜔 + 1               ( ∵    1 + 𝜔 + 𝜔2 = 0)

=1+𝜔
12 (a)

Given, 2𝑘𝑥 ― 2𝑦 + 3𝑧 = 0,𝑥 + 𝑘𝑦 + 2𝑧 = 0, 2𝑥 + 𝑘𝑧 = 0

For non-trivial solution

|
2𝑘  ― 2      3
1      𝑘      2
2      0      𝑘 | = 0⇒2𝑘(𝑘2 ― 0) + 2(𝑘 ― 4) + 3(0 ― 2𝑘) = 0⇒        2𝑘3 ―4𝑘 ― 8 = 0⇒(𝑘 ― 2)(2𝑘2 + 4𝑘 + 4) = 0⇒        𝑘 = 2

13 (a)𝐴𝐵 = [2  1  3
4  1  0][

1 ― 1
0     2
5     0 ]

[2 + 0 + 15 ― 2 + 2 + 0
4 + 0 + 0   ― 4 + 2 + 0]
= [17    0

4 ― 2 ]
14 (d)𝐴2 = [𝛼  0

1  1][𝛼  0
1  1] = [ 𝛼2       0𝛼 + 1    1]∴     𝐴2 = 𝐵⇒[ 𝛼2        0𝛼 + 1     1] = [1  0

5  1]⇒    𝛼2 = 1  and  𝛼 + 1 = 5

Which is not possible at the same time.∴   No real values of 𝛼 exists.

15 (c)

We have,𝐸 (𝛼) 𝐸(𝛽)
= [ cos𝛼 sin𝛼― sin𝛼 cos𝛼][ cos𝛽 sin𝛽― sin𝛽 cos𝛽]
= [ cos(𝛼 + 𝛽) sin(𝛼 + 𝛽)― sin(𝛼 + 𝛽) cos(𝛼 + 𝛽)] = 𝐸 (𝛼 + 𝛽)

Hence, option (c) is correct.

17 (c)

We have,  𝐴 = [
1

2

1

2― 1

2
― 1

2
]

∴  𝐴2 = [
1

2

1

2― 1

2
― 1

2
][

1

2

1

2― 1

2
― 1

2
]
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= [
1

2
― 1

2

1

2
― 1

2― 1

2
+

1

2
― 1

2
+

1

2
]

= [0 0
0 0] = 𝑂∴   Matrix 𝐴 is nilpotent

18 (d)

Since,  𝐴 = [
1 ―1 2
2 0 1
3 2 1]

Now,  |𝐴| = 1(0 ― 2) +1(2 ― 3) +2(4 ― 0) = 5∴   𝐴―1 =
1

5 [
―2 5 ―1
1 ―5 3
4 ―5 2 ]

Now,  𝐴―1 𝐵 =
1

5[
―2 5 ―1
1 ―5 3
4 ―5 2 ][

3
1
4]

⇒   [
𝑥1𝑥2𝑥3

] = [
―1
2
3 ]

19 (a)

Since, 𝐴 is a skew-symmetric matrix. Therefore,𝐴𝑇 = ―𝐴  ⇒  |𝐴𝑇| = | ―𝐴|⇒ |𝐴| = ( ―1)𝑛|𝐴|
Also, 𝑛 is odd∴  2|𝐴| = 0 ⇒|𝐴| = 0

Thus,  |adj 𝐴| = |𝐴|2 = 0

20 (d)

Given System of equations are𝑥 + 3𝑦 + 2𝑧 = 03𝑥 + 𝑦 + 𝑧 = 0

and   2𝑥 ― 2𝑦 ― 𝑧 = 0

Now,   ∆ = |
1 3 2
3 1 1
2 ―2 ―1|

= 1( ―1 + 2) ― 3( ―3 ― 2) + 2( ―6 ― 2)

= 1 + 15 ― 16

= 0

Since, determinant is zero, then it has infinitely many solutions.
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A D A B C D A C C C

Q. 11 12 13 14 15 16 17 18 19 20

A. A A A D C C C D A D
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