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2 (b) 

[
1

2
(𝐴 − 𝐴′)]

′

=
1 

2
(𝐴 − 𝐴′)′ =

1

2
(𝐴′ − 𝐴) 

= −
1

2
(𝐴 − 𝐴′) 

Hence, it is a skew-symmetric matrix.  

3 (b) 

∵   adj 𝐴 = [
4   2

−3    1
] 

and        |𝐴| = |
1  − 2
3       4

| = 10 

∴    𝐴−1 =
1

10
[

4    2
−3    1

] 

5 (b) 

Let  𝐴 = [
3 −3 4
2 −3 4
0 −1 1

] 

∴  adj 𝐴 = [
1 −2 −2

−1 3 3
0 −4 −3

]

𝑇

 

= [
1 −1 0

−2 3 −4
−2 3 −3

] 

6 (d) 

We have, 

3 𝐴3 + 2 𝐴2 + 5 𝐴 + 𝐼 = 0 

⇒ 𝐼 = −3 𝐴3 − 2 𝐴2 − 5 𝐴 

⇒ 𝐼 𝐴−1 = (−3 𝐴3 − 2 𝐴2 − 5 𝐴) 𝐴−1 

⇒ 𝐴−1 = −3 𝐴2 − 2 𝐴 − 5 𝐼 

8 (b) 

The given system of equations are 

𝑥 + 𝑦 + 𝑧 =0, 

2𝑥 + 3𝑦 + 𝑧 = 0  and    𝑥 + 2𝑦 = 0 

Here, |
1   1   1
2   3  1
1  2   0

| = 1(0 − 2) − 1(0 − 1) + (4 − 3) 
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= −2 + 1 + 1 = 0 

∴  This system has infinite solutions 

9 (c) 

2𝑋 − [
1 2
7 4

] = [
3 2
0 −2

] 

⇒  2𝑋 = [
3 2
0 −2

] + [
1 2
7 4

] 

⇒  2𝑋 = [
4 4
7 2

] 

⇒  𝑋 = [
2 2

7/2 1
] 

11 (b) 

Given,  𝐴 = 𝐴′, 𝐵 = 𝐵′ 

Now, (𝐴𝐵 − 𝐵𝐴)’ = (𝐴𝐵)′ − (𝐵𝐴)′ 

=𝐵′𝐴′ − 𝐴′𝐵′ 

=𝐵𝐴 − 𝐴𝐵 

=−(𝐴𝐵 − 𝐵𝐴) 

∴ 𝐴𝐵 − 𝐵𝐴 is a skew-symmetric matrix. 

13 (a) 

Given that, 𝑝 is a non-singular matrix such that 

1 + 𝑝 + 𝑝2+. . . +𝑝𝑛 = 𝑂 

⇒ (1 + 𝑝)(1 + 𝑝 + 𝑝2+. . . +𝑝𝑛) = 𝑂 

⇒  1 − 𝑝𝑛+1 = 𝑂 

⇒  𝑝𝑛+1 = 1 

⇒  𝑝𝑛 × 𝑝1 = 1 

⇒  𝑝𝑛 = 1/𝑝 

∴   𝑝−1 = 𝑝𝑛 

14 (a) 

Given,  [

𝑥
𝑦
𝓏
] =

1

40
[

5 10 −5
−5 −2 13
10 −4 6

] [
5
0
5
] 

=
1

40
[

25 + 0 − 25
−25 + 0 + 65
50 + 0 + 30

] 

=
1

40
[
0
40
80

] 

⇒  [
𝑥
𝑦
𝓏
] = [

0
1
2
]  

 ⇒   𝑥 = 0, 𝑦 = 1, 𝓏 = 2 

∴   𝑥 + 𝑦 + 𝓏 = 0 + 1 + 2 = 3 

15 (d) 

∵  [
0 1
1 0

] [
𝑥
𝑦] = [

𝑦
𝑥
] = [

𝑋
𝑌
] 

Then, 𝑋 = 𝑦 and 𝑌 = 𝑥 

𝑖𝑒,   𝑦 = 𝑥 
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16 (c) 

Given [
1         − tan θ
tan θ             1

] [
  1        tan θ

− tan θ           1
]
−1

= [
𝑎  − 𝑏
𝑏      𝑎

] 

⇒ [
1         − tan θ
tan θ             1

] .
1

1 + tan2 θ
[
1         − tan θ
tan θ             1

] = [
𝑎  − 𝑏
𝑏      𝑎

] 

⇒
1

1 + tan2 θ
[1 − tan2 θ  − 2 tan θ
2 tan θ        1 − tan2 θ

] = [
𝑎  − 𝑏
𝑏       𝑎

] 

⇒

[
 
 
 
1 − tan2 θ

1 + tan2 θ
  

2 tan θ

1 + tan2 θ
2 tan θ

1 + tan2 θ
  
1 − tan2 θ

1 + tan2 θ]
 
 
 

= [
𝑎  − 𝑏
𝑏       𝑎

] 

⇒ [
cos 2θ − sin 2θ
sin 2θ     cos 2θ

] = [
𝑎  – 𝑏
𝑏      𝑎

] 

⇒    𝑎 = cos 2θ ,    𝑏 = sin 2θ 

17 (d) 

Given,  𝐴 = [
−1 −2 −2
2 1 −2
2 −2 1

] 

∴  𝐵 = [

𝐶11 𝐶12 𝐶13

𝐶21 𝐶22 𝐶23

𝐶31 𝐶32 𝐶33

] = [
−3 −6 −6
6 3 −6
6 −6 3

] 

⇒  adj 𝐴 = (𝐵)′ = [
−3 6 6
−6 3 −6
−6 −6 3

] 

= 3 [
−1 2 2
−2 1 −2
−2 −2 1

] = 3𝐴′ 

18 (d)  Given equations are 

𝑝𝑥 + 𝑦 + 𝑧 = 0, 𝑥 + 𝑞𝑦 + 𝑧 = 0, 𝑥 + 𝑦 + 𝑟𝑧 = 0 

Since, the system have a non-zero solution, then 

[
𝑝   1   1
1   𝑞   1
1   1   𝑟

] = 0 

Applying 𝐶2 → 𝐶2 − 𝐶1and 𝐶3 → 𝐶3 − 𝐶2 

⇒ |
𝑝        1 − 𝑝            0
1     𝑞 − 1      1 − 𝑞
1           0        𝑟 − 1

| = 0 

⇒ (1 − 𝑝)(1 − 𝑞)(1 − 𝑟)

|

|

𝑝

1 − 𝑝
       1      0

1

1 − 𝑞
    − 1      1

1

1 − 𝑟
      0    − 1

|

|
= 0 

⇒ (1 − 𝑝)(1 − 𝑞)(1 − 𝑟) 

[
𝑝

1 − 𝑝
(1) − 1 (−

1

1 − 𝑞
−

1

1 − 𝑟
)] = 0 

Since, 𝑝, 𝑞, 𝑟 ≠ 1 
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∴
𝑝

1 − 𝑝
+

1

1 − 𝑞
+

1

1 − 𝑟
= 0 

⇒    
1

1 − 𝑝
− 1 +

1

1 − 𝑞
+

1

1 − 𝑟
= 0 

⇒
1

1 − 𝑝
+

1

1 − 𝑞
+

1

1 − 𝑟
= 0 

19 (b)  Given,  𝐴𝐵 = 𝐼 ⇒  𝐵 = 𝐴−1 

Now,  𝐴−1 =
adj 𝐴

|𝐴|
 

=

[
1 −tan

θ

2

tan
θ

2
1

]

1 + tan2 θ

2

 

=
𝐴𝑇

sec2 θ

2

= cos2
θ

2
𝐴𝑇 

20 (d) 

Given equations are  3𝑥 + 𝑦 + 2𝓏 = 3    …(i)  2𝑥 − 3𝑦 − 𝓏 = −3   …(ii) 

and  𝑥 + 2𝑦 + 𝓏 = 4   …(iii) 

Let  𝐴 = [
3 1 2
2 −3 −1
1 2 1

] , 𝐵 = [
3

−3
4

] , 𝑋 = [

𝑥
𝑦
𝓏
] 

∴   |𝐴| = |
3 1 2
2 −3 −1
1 2 1

| 

= 3 |
−3 −1
2 1

| − 1 |
2 −1
1 1

| + 2 |
2 −3
1 2

| 

= 3(−3 + 2) − 1(2 + 1) + 2(4 + 3) 

= −3 − 3 + 14 = 8 

adj. 𝐴 = [
−1 −3 7
3 1 −5
5 7 −11

]

𝑇

 

= |
−1 3 5
−3 1 7
7 −5 −11

| 

∴   𝐴−1 =
1

|𝐴|
adj 𝐴 =

1

8
[
−1 3 5
−3 1 7
7 −5 −11

] 

Now,  𝑋 = 𝐴−1𝐵 

=
1

8
[
−1 3 5
−3 1 7
7 −5 −11

] [
3

−3
4

] 

=
1

8
[
−3 − 9 + 20
−9 − 3 + 28
21 + 15 − 44

] =
1

8
[

8
16
−8

] 

⇒ [
𝑥
𝑦
𝓏
] = [

1
2

−1
]  
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⇒   𝑥 = 1, 𝑦 = 2, 𝓏 = −1 
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1 (a) 

𝐴2 = 2𝐴 − 𝐼 

∴    𝐴2𝐴 = 2𝐴𝐴 − 𝐼𝐴 

= 2𝐴2 − 𝐴 = 2(2𝐴 − 𝐼) − 𝐴 

⇒  𝐴3 = 3𝐴 − 2𝐼 

⇒  𝐴3. 𝐴 = 3𝐴𝐴 − 2𝐼𝐴 = 3(2𝐴 − 𝐼) − 2𝐴 

⇒   𝐴4 = 4𝐴 − 3𝐼 

Similarly,  𝐴𝑛 = 𝑛𝐴 − (𝑛 − 𝐼)𝐼 

2 (d) 

det(𝑀𝑟) = [
𝑟 𝑟 − 1

𝑟 − 1 𝑟
] = 2𝑟 − 1 

∑ det(𝑀𝑟) =

2007

𝑟=1

2 ∑ 𝑟 − 2007

2007

𝑟=1

 

= 2 ×
2007 × 2008

2
− 2007 = (2007)2 

3 (a) 

Let  𝐴 = [
0 1 −1

−1 0 2
1 −2 0

] 

∴   |𝐴| = |
0 1 −1

−1 0 2
1 −2 0

| 

= 0 |
0 2

−2 0
| − 1 |

−1 2
1 0

| − 1 |
−1 0
1 −2

| 

= 0 + 2 − 2 = 0 

⇒ |𝐴| = 0 

Now,  (adj 𝐴)𝐵 = [
4 2 2
2 1 1
2 1 −1

] [
1

−2
3

] 

= [
4 − 4 + 6
2 − 2 + 3
2 − 2 − 3

] = [
6
3

−3
] ≠ 𝑂 

∴ This system of equation is inconsistent, so it has no solution 

5 (c) 

Topic :-MATRICES 
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Given,  𝐷 = diag (𝑑1, 𝑑2, 𝑑3, … , 𝑑𝑛) 

⇒  𝐷−1 = diag(𝑑1
−1, 𝑑2

−1, … , 𝑑𝑛
−1) 

6 (a) 

We have, 

𝑎 = [
1 𝑎
0 1

] 

⇒ 𝐴𝑛 = [
1 𝑛𝑎
0 1

]               [Using PMI] 

⇒
1

𝑛
𝐴𝑛 = [

1

𝑛
𝑎

0
1

𝑛

] ⇒ lim
𝑛→∞

1

2
𝐴𝑛 = [

0 𝑎
0 0

] 

7 (d) 

The given system of equations are 

2𝑥 + 𝑦 − 5 = 0                       …(i) 

𝑥 − 2𝑦 + 1 = 0                       …(ii) 

and 2𝑥 − 14𝑦 − 𝑎 = 0                   …(iii) 

This system is consistent. 

∴  [
2      1  − 5
1  − 2         1
2 − 14  − 𝑎

] = 0 

⇒ 2(2𝑎 + 14)—1(−𝑎 − 2) − 5(−14 + 4) = 0 

⇒ 4𝑎 + 28 + 𝑎 + 2 + 50 = 0 

⇒ 5𝑎 = −80       ⇒    𝑎 = −16 

8 (d) 

The system of given equations has no solution, if|
𝛼   1   1
1   𝛼   1
1   1   𝛼

| = 0 

Applying 𝐶1 → 𝐶1 + 𝐶2 + 𝐶3 and taking common (𝛼 + 2)from 𝐶1, we get 

(𝛼 + 2) |
1   1   1
1   𝛼   1
1   1   𝛼

| = 0 

Applying 𝑅2 → 𝑅2 − 𝑅1, 𝑅3 → 𝑅3 − 𝑅1 

⇒    (𝛼 + 2) |
1        1        1
0    𝑎 − 1      0
0      0     𝑎 − 1

| = 0 

⇒    (𝛼 + 2)(𝛼 − 1)2 = 0 

⇒         𝛼 = 1,−2 

But 𝛼 =1 makes given three equations same. So, the system of equation have infinite solution. So, 

answer is 𝛼 = −2 for which the system of equations has no solution 

10 (b) 

Given,  𝐴 = [
𝑥  1
1  0

] 

∴     𝐴2 = [
𝑥  1
1  0

] [
𝑥  1
1  0

] 

⇒   [𝑥
2 + 1      𝑥
𝑥            1

] = [
1  0
0  1

] 
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⇒      𝑥2 + 1 = 1, 𝑥 = 0 

⇒               𝑥 = 0 

11 (a) 

Given that, 𝐴−1 = 𝜆 (adj 𝐴) 

On comparing with 𝐴−1 =
1

|𝐴|adj
𝐴 we get 

𝜆 =
1

|𝐴|
 

Now,  |𝐴| = |
0 3
2 0

| = 0 − 6 = −6 

⇒  𝜆 = −
1

6
 

12 (d) 

𝑎11𝐶11 + 𝑎12𝐶12 + 𝑎13𝐶13 + 𝑎14𝐶14 = |𝐴| 

13 (d) 

Given equation are  𝑥 + 𝑦 + 𝑧 = 6, 𝑥 + 2𝑦 + 3𝑧 = 10 and 𝑥 + 2𝑦 + 𝜆𝑧 = 10 

Since, it is consistent. 

∴ |
1  1  1
1  2  3
1  2  𝜆

| = 0 

⇒   1(2𝜆 − 6) − 1(𝜆 − 3) + 1(2 − 2) = 0 

⇒     𝜆 − 3 = 0  ⇒   𝜆 = 3 

14 (b) 

𝐴2 = [
1  1
1  1

] [
1  1
1  1

] = 2 [
1  1
1  1

] = 2𝐴 

∴    𝐴4 = 2𝐴. 2𝐴 = 4𝐴2 = 4 × 2𝐴 = 23𝐴 

Similarly,    𝐴8 = 27𝐴 

⇒    𝐴100 = 299𝐴 

15 (d) 

Let  𝐴 = [
cos 2θ − sin2θ
sin 2θ cos 2θ

] 

∴  |𝐴| = cos2 2θ + sin2 2θ = 1 

and  adj 𝐴 = [
cos 2θ sin2θ

− sin2θ cos 2θ
] 

∴  𝐴−1 =
1

1
[

cos 2θ sin2θ
− sin2θ cos2θ

] 

= [
cos 2θ sin 2θ

− sin2θ cos 2θ
] 

18 (a) 

Give equation can be written as, 

2𝑋 = [
3  8
7  2

] − [
1  2
3  4

] 

⇒ 2𝑋 = [
2      6
4 − 2

] = 2 [
1     3
2 − 1

] 

⇒    𝑋 = [
1      3
2 − 1

]  

19 (c) 
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We have, 

𝐴 𝐵 = 0 

⇒ |𝐴 𝐵| = 0 

⇒ |𝐴| |𝐵| = 0 

⇒ |𝐴| = 0 or |𝐵| = 0 

Let 𝐴 = [
1 0
0 0

] , 𝐵 = [
0 0
0 1

]. Then, 𝐴 𝐵 = 𝑂. But 𝐴 ≠ 𝑂,𝐵 ≠ 𝑂 

20 (b) 

Given,  𝐴 = [
1 −1 −2
2 1 1
4 −1 −2

] 

∴  𝐴−1 =
1

3
[
−1 0 1
8 6 −5

−6 −3 3
] 

Now,  𝐴−1𝐷 =
1

3
[
−1 0 1
8 6 −5

−6 −3 3
] [

3
5
11

] =
1

3
[

8
−1
0

] 

⇒  [
𝑥
𝑦
𝑧
] = [

8/3
−1/3

0

] 
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2 (a) 

Given equations are 𝑥 − 𝑐𝑦 − 𝑏𝑧 = 0 

𝑐𝑥 − 𝑦 + 𝑎𝑧 = 0 and  𝑏𝑥 + 𝑎𝑦 − 𝑧 = 0 

For non-zero solution 

|
1  − 𝑐  − 𝑏
𝑐  − 1      𝑎
𝑏     𝑎  − 1

| = 0 

⇒ 1(1 − 𝑎2) + 𝑐(−𝑐 − 𝑎𝑏) − 𝑏(𝑎𝑐 + 𝑏) = 0 

⇒  𝑎2 + 𝑏2 + 𝑐2 + 2𝑎𝑏𝑐 = 1 

3 (b) 

We have, 

Det (𝐼𝑛) = 1(≠ 0) ⇒ rank (𝐼𝑛) = 𝑛 

4 (a) 

The given matrix 𝐴 is singular, if 

|𝐴| = |
8 −6 2

−6 7 −4
2 −4 𝜆

| = 0 

⇒    8(7𝜆 − 16) + 6(−6𝜆 + 8) + 2(24 − 14) = 0 

⇒   56𝜆 − 128 − 36𝜆 + 48 + 20 = 0 

⇒   20𝜆 = 60 

⇒   𝜆 = 3 

5 (c) 

Let 𝐵 = 𝐼 + 𝐴 + 𝐴2 + 𝐴3 …∞ 

⇒ 𝐴𝐵 = 𝐴 + 𝐴2 + 𝐴3 + ⋯∞ 

⇒ 𝐵 − 𝐴𝐵 = 𝐼 

⇒ 𝐵(𝐼 − 𝐴) = 𝐼 

⇒ 𝐵 = (𝐼 − 𝐴)−1 

⇒ 𝐵 = [
0 −2

−3 −3
]
−1

= −
1

6
[
−3 2
3 0

] = [
1/2 −1/3

−1/2 0
] 

6 (a) 

Since 𝐴 is non-singular matrix 

∴ |𝐴| ≠ 0 ⇒ rank(𝐴) = 𝑛 

7 (b) 

Topic :-MATRICES 
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𝐴2 = [
1 − 2
4      5

] [
1 − 2
4      5

] = [
−7 − 12
24      17

] 

Now, 𝑓 (𝐴) = 𝐴2 − 3𝐴 + 7 

=[
−7 − 12
24     17

] − 3 [
1 − 2
4      5

] + 7 [
1  0
0  1

] 

=[
−3 − 6
12       9

] 

∴ 𝑓(𝐴) + [
3         6

−12 − 9
]=[

−3 − 6
12     9

] + [
3       6

−12 − 9
] = [

0  0
0  0

] 

8 (a) 

The given system of equations will have a unique solution, if 

|
1 1 1
2 1 −1
3 2 𝑘

| ≠ 0 ⇒ 𝑘 ≠ 0 

9 (a) 

Given,   2𝑥 + 𝑦 − 𝑧 = 7                       …(i) 

𝑥 − 3𝑦 + 2𝑧 = 1                          ...(ii) 

and     𝑥 + 4𝑦 − 3𝑧 = 5        …(iii) 

From Eqs.(i)  and (ii), we get 

5𝑥 − 𝑦 = 15         …(iv) 

From Eqs. (i) and (iii) 

5𝑥 − 𝑦 = 16         …(v) 

Eqs. (iv) and (v) shows that they are parallel and solution does not exist. 

10 (d) 

We have, 

𝑋 = [
3 −4
1 −1

] ⇒ 𝑋2 = [
5 −8
2 −3

] 

Clearly for 𝑛 = 2, the matrices in options (a), (b), (c) do not tally with [
5 −8
2 −3

] 

12 (a) 

We have, 

𝐴 = [𝑎𝑖𝑗]  ∴ |𝑘 𝐴| = 𝑘𝑛|𝐴| 

13 (b) 

𝐴2 = [
1 0 0
0 1 0
𝑎 𝑏 −1

] [
1 0 0
0 1 0
𝑎 𝑏 −1

] 

= [
1 0 0
0 1 0
0 0 1

] = 𝐼 

14 (d) 

Given that,   𝐴 = [
α 0
1 1

] 

⇒ 𝐴2 = [
α 0
1 1

] [
α 0
1 1

] 

= [α
2 + 0 0 + 0
α + 1 0 + 1

] 

= [ α2 0
α + 1 1

] 
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Also,  𝐵 = 𝐴2    (given) 

⇒ [
1 0
5 1

] = [ α2 0
α + 1 1

]  

Clearly this is not satisfied by any real value of α 

15 (b) 

We have, 

𝐴 (adj 𝐴) = [
4 0 0
0 4 0
0 0 4

] 

⇒ |𝐴| 𝐼 = 4 𝐼             [∵ 𝐴(adj 𝐴) = |𝐴| 𝐼] 

⇒ |𝐴| = 4 

⇒ |adj 𝐴| = |𝐴|2       [|adj 𝐴| = |𝐴|𝑛−1] 

16 (a) 

Given,    𝐴 = [
𝜔  0
0  𝜔

] 

       𝐴2 = [
𝜔  0
0  𝜔

] [
𝜔  0
0  𝜔

] = [𝜔
2  0

0  𝜔2] 

⇒  𝐴3 = [𝜔
2    0

0     𝜔2] [
𝜔  0
0  𝜔

] = [𝜔
3      0

0   𝜔3 ] 

Similarly,  𝐴50 = [ 𝜔50      0
0        𝜔50]  

                            = [
(𝜔2)16𝜔2               0

0               (𝜔3)16𝜔2] 

=[𝜔
2    0

0   𝜔2 ] 

=𝜔2A 

17 (a) 

We have, 

𝐴𝐵 = 𝐼3 

⇒ [
1 2 𝑥
0 1 0
0 0 1

] [
1 −2 𝑦
0 1 0
0 0 1

] = [
1 0 0
0 1 0
0 0 1

] 

⇒ [
1 0 𝑥 + 𝑦
0 1 0
0 0 1

] = [
1 0 0
0 1 0
0 0 1

] 

⇒ 𝑥 + 𝑦 = 0 

18 (a) 

Let    𝐴 = [
cos θ   sin θ

−sin θ   cos θ
] 

∴   adj(A) = [
cos θ  − sinθ
sin θ   cos θ

] 

19 (a) 

∵ |𝐴| = 0 − 1(1 − 9) + 2(1 − 6) 

= 8 − 10 = −2 ≠ 0 

adj (𝐴) = [
−1     1 − 1
8 − 6    2

−5     3 − 1
] 
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∴   𝐴−1 =
1

−2
[
−1     1 − 1
8 − 6     2

−5     3 − 1
] = [

1 2⁄    −1 2⁄    1 2⁄
−4        3     − 1

5 2   −3 2  1 2⁄⁄⁄   
] 

20 (a) 

|𝑓(𝜃)| = 1(cos2θ + sin2θ) = 1 

Now, adj{𝑓(𝜃)} = [
cosθ   sinθ    0
−sinθ   cosθ   0
0         0           1

] 

∴   {𝑓(𝜃)}−1=[
cosθ   sinθ    0
−sinθ   cosθ   0
0         0           1

]=𝑓(−𝜃) 
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1 (a) 

Given,      𝑥 + 4𝑎𝑦 + 𝑎𝑧 = 0        …(i) 

𝑥 + 3𝑏𝑦 + 𝑏𝑧 = 0                          …(ii) 

And    𝑥 + 2𝑐𝑦 + 𝑐𝑧 = 0               …(iii) 

For non-trivial solution 

|
1  4𝑎  𝑎
1  3𝑏   𝑏
1  2𝑐   𝑐

| = 0 

Applying 𝑅2 → 𝑅2 − 𝑅1, 𝑅3 → 𝑅3 − 𝑅1 

⇒ |
1         4𝑎          𝑎

0   3𝑏 − 4𝑎   𝑏 − 𝑎
0   2𝑐 − 4𝑎  𝑐 − 𝑎

| = 0 

⇒ 1[(3𝑏 − 4𝑎)(𝑐 − 𝑎) − 2(𝑏 − 𝑎)(𝑐 − 2𝑎)] = 0 

⇒ 3𝑏𝑐 − 3𝑎𝑏 − 4𝑎𝑐 + 4𝑎2 − 2(𝑏𝑐 − 2𝑎𝑏 − 𝑎𝑐 + 2𝑎2) = 0 

⇒     𝑏𝑐 + 𝑎𝑏 − 2𝑎𝑐 = 0 

⇒       𝑎𝑏 + 𝑏𝑐 = 2𝑎𝑐 

2 (d) 

We know that 

rank (𝐴 𝐵) ≤ rank(𝐴) 

and, rank (𝐴 𝐵) ≤ rank (𝐵) 

∴ rank (𝐴 𝐵) ≤ min(rank 𝐴, rank 𝐵) 

3 (c) 

Let 𝐴 = [

𝑎11

𝑎21

⋮
𝑎𝑚1

] and 𝐵 = [𝑏11 𝑏12 𝑏13  ⋯𝑏1𝑛] be two non-zero column and row matrices respectively 

We have, 𝐴 𝐵 = [

𝑎11 𝑏11

𝑎21 𝑏11

⋮
𝑎𝑚1 𝑏11

 

𝑎11 𝑏12

𝑎21 𝑏12

⋮
𝑎𝑚1 𝑏12

 

𝑎11 𝑏13

𝑎21 𝑏13

⋮
𝑎𝑚1 𝑏13

 

⋯ 𝑎11 𝑏1 𝑛

𝑎21 𝑏1 𝑛

⋮
𝑎𝑚1 𝑏1 𝑛

] 

Since 𝐴 and 𝐵 are non-zero matrices. Therefore, the matrix 𝐴𝐵 will also be a non-zero matrix. The 

matrix 𝐴𝐵 will have at least one non-zero element obtained by multiplying corresponding non-zero 

elements of 𝐴 and 𝐵. All the two-rowed minors of 𝐴 obviously vanish. But, 𝐴 is a non-zero matrix. 

Hence, rank (𝐴 = 1) 

Topic :-MATRICES 
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4 (c) 

[
2  1
3  2

] 𝐴 [
−3      2
5  − 3

] = [
1  0
0  1

] 

𝐴 = [
2  1
3  2

]
−1

[
1  0
0  1

] [
−3     2
5 − 3

]
−1

 

= −[
2 − 1
−3    2

] [
1  0
0  1

] [
−3   − 2
−5 − 3

]
 

 

= [
2 − 1
−3    2

] [
3  2
5  3

] = [
1  1
1  0

] 

5 (a) 

If 𝐴 is any square matrix, then 

𝐴𝐴−1 = 𝐼 and  𝐴−1𝐼 = 𝐴−1 

Since,        𝐴2 − 𝐴 + 𝐼 = 𝑂 

⇒   𝐴−1𝐴2 − 𝐴−1𝐴 + 𝐴−1𝐼 = 0 

⇒   (𝐴−1𝐴) 𝐴 − (𝐴−1𝐴) + 𝐴−1 = 0 

⇒     𝐴 − 1 + 𝐴−1 = 0 ⇒ 𝐴−1 = 𝐼 − 𝐴 

6 (a) 

Since, 𝐵 is invertible, therefore 𝐵−1 exists 

Now, rank (𝐴) = rank[(𝐴𝐵)𝐵−1] ≤ rank(𝐴𝐵) 

But      rank(𝐴𝐵) ≤ rank(𝐴) 

∴    rank (𝐴𝐵) = rank(𝐴) 

7 (c) 

Given, 𝐴 = [
4   2
3   4

]of order 𝑛 = 2 

∴ |adj(𝐴)| = |𝐴|2−1 = [
4  2
3  4

] = 10 

8 (d) 

cos 𝜃 [
cos𝜃     sin𝜃

−sin 𝜃     cos 𝜃
] + sin𝜃 [

sin 𝜃 − cos 𝜃
cos 𝜃    sin𝜃

] 

= [ cos2 𝜃 + sin2 𝜃                     0
         0                cos2 𝜃 + sin2 𝜃

] = [
1  0
0  1

] 

9 (b) 

Let 𝐴 denote the matrix every element of which is unity. Then, all the 2-rowed minors of 𝐴 

obviously vanish. But A is a non-null matrix. Hence, rank of 𝐴 is 1 

10 (d) 

As    det(𝐴) = ±1,𝐴−1exists 

and    𝐴−1 =
1

det(𝐴)
(adj 𝐴) = ±(adj 𝐴) 

All entries in adj (𝐴) are integers. 

∴ 𝐴−1 has integer entries. 

11 (c) 

Since, 𝐴 is invertible 

∴  |𝐴| ≠ 0 ⇒   [
1 0 −𝑘
2 1 3
𝑘 0 1

]  ≠ 0 

⇒  1(1 − 0) + 𝑘(0 − 𝑘) ≠ 0 

⇒  1 − 𝑘2 ≠ 0  ⇒ 𝑘 ≠ ±1 
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12 (b) 

We have, 

[
1 − tan 𝜃

tan 𝜃 1
] [

1 tan𝜃
− tan𝜃 1

]
−1

= [
𝑎 −𝑏
𝑏 𝑎

] 

⇒ [
1 − tan𝜃

tan 𝜃 1
]

1

1 + tan2 𝜃
[

1 − tan𝜃
tan𝜃 1

] = [
𝑎 −𝑏
𝑏 𝑎

] 

⇒
1

1 + tan2 𝜃
[1 − tan2 𝜃 −2 tan𝜃

2 tan𝜃 1 − tan2 𝜃
] = [

𝑎 −𝑏
𝑏 𝑎

] 

⇒

[
 
 
 
1 − tan2 𝜃

1 + tan2 𝜃

−2 tan𝜃

1 + tan2 𝜃
2 tan𝜃

1 + tan2 𝜃

1 − tan2 𝜃

1 + tan2 𝜃]
 
 
 

= [
𝑎 −𝑏
𝑏 𝑎

] 

⇒ [
cos 2 𝜃 − sin2 𝜃
sin 2 𝜃 cos2 𝜃

] = [
𝑎 −𝑏
𝑏 𝑎

] 

⇒ 𝑎 = cos2 𝜃, 𝑏 = sin 2 𝜃 

13 (c) 

We have, 

𝑥2 + 𝑦2 + 𝑧2 ≠ 0 

⇒ At least one of 𝑥, 𝑦, 𝑧 is non-zero 

Now, 

𝑥 = 𝑐𝑦 + 𝑏𝑧, 𝑦 = 𝑎𝑧 + 𝑐𝑥, 𝑧 = 𝑏𝑥 + 𝑎𝑦 

⇒ 𝑥 − 𝑐𝑦 − 𝑏𝑧 = 0 

𝑐𝑥 − 𝑦 + 𝑎𝑧 = 0 

𝑏𝑥 + 𝑧𝑦 − 𝑧 = 0 

As at least one of 𝑥, 𝑦, 𝑧 is non-zero. Therefore, the above system of equations has non-trivial 

solutions 

∴ |
1 −𝑐 −𝑏
𝑐 −1 𝑎
𝑏 𝑎 −1

| = 0 ⇒ 𝑎2 + 𝑏2 + 𝑐2 + 2𝑎𝑏𝑐 = 1 

14 (c) 

𝐴2 − 4𝐴 + 10𝐼 = 𝐴 

⇒ [
1 − 3
2      𝑘

] [
1 − 3
2      𝑘

] − 4 [
1  − 3
2      𝑘

] + 10 [
1   0
0   1

] = [
1  − 3
2     𝑘

] 

⇒ [
−5  − 3 − 3𝑘

2 + 2𝑘  − 6 + 𝑘2] − [
4  − 12
8     4𝐾

] + [
10   0
0   10

] = [
1  − 3
2      𝑘

] 

⇒ [
1                  9 − 3𝑘

−6 + 2𝑘    4 + 𝑘2 − 4𝐾
] = [

1  − 3
2       𝑘

] 

⇒ 9 − 3𝑘 = −3,−6 + 2𝑘 = 2                         …(i) 

and     4 + 𝑘2 − 4𝑘 = 𝑘 

⇒ 𝑘2 − 5𝑘 + 4 = 0 ⇒ 𝑘 = 4,1  But 𝑘 = 1 is not satisfied the Eq (i). 

15 (a) 

Given,  𝐴2 = 2𝐴 − 𝐼 

Now,  𝐴3 = 𝐴2 ∙ 𝐴 = 2𝐴2 = −𝐼𝐴 

= 2𝐴2 − 𝐴 = 2(2𝐴 − 𝐼) − 𝐴 

= 3𝐴 − 2𝐼 = 3𝐴 − (3 − 1)𝐼 

⋯  ⋯  ⋯  ⋯  ⋯ 
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⋯  ⋯  ⋯  ⋯  ⋯ 

𝐴𝑛 = 𝑛𝐴 − (𝑛 − 1)𝐼 

16 (c) 

We have,[
1  3
0  1

] 𝐴 = [
1      1
0 − 1

] 

⇒ 𝐴 = [
1  3
0  1

]
−1

 [
1      1
0 − 1

] 

⇒    𝐴 = [
1 − 3
0      1

] [
1      1
0 − 1

] 

= [
1       4
0  − 1

] 

17 (b) 

It is given that 𝐴 is an orthogonal matrix        ∴ 𝐴 𝐴𝑇 = 𝐼 = 𝐴𝑇𝐴 ⇒ 𝐴−1 = 𝐴𝑇 

18 (a) 

Let  𝐴 = 𝐼𝐴 

⇒  [
1 2 3
2 3 4
3 4 6

] = [
1 0 0
0 1 0
0 0 1

]  𝐴  

Applying  𝑅2 → 𝑅2 − 2𝑅1 and 𝑅3 → 𝑅3 − 3𝑅1 

[
1 2 3
0 −1 −2
0 −2 −3

] ≈ [
1 0 0

−2 1 0
−3 0 1

]𝐴 

Applying 𝑅3 → 𝑅3 − 2𝑅2 

[
1 2 3
0 −1 −2
0 0 1

] ≈ [
1 0 0

−2 1 0
1 −2 1

]𝐴 

Applying 𝑅2 → −𝑅2 and 𝑅2 → 𝑅2 − 2𝑅3 

[
1 2 3
0 1 0
0 0 1

] ≈ [
1 0 0
0 3 −2
1 −2 1

]𝐴 

Applying 𝑅1 → 𝑅1 − 2𝑅2 − 3𝑅3 

[
1 0 0
0 1 0
0 0 1

] ≈ [
−2 0 1
0 3 −2
1 −2 1

]𝐴 

∴   𝐴−1 = [
−2 0 1
0 3 −2
1 −2 1

]  

19 (a) 

Given that, 2𝑋 + [
1 2
3 4

] = [
3 8
7 2

] 

⇒  2𝑋 = [
3 8
7 2

] − [
1 2
3 4

] 

⇒  2𝑋 = [
2 6
4 −2

] = 2 [
1 3
2 −1

] 

⇒  𝑋 = [
1 3
2 −1

] 

20 (b) 

Since the given matrix is symmetric 

∴ (𝐴)12 = (𝐴)21 ⇒ 𝑥 + 2 = 2 𝑥 − 3 ⇒ 𝑥 = 5 
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1 (d) 

Given,  𝐴 = 3 [
1  1  1
1  1  1
1  1  1

] 

∴     𝐴2 = 3 [
1  1  1
1  1  1
1  1  1

] . 3 [
1  1  1
1  1  1
1  1  1

] 9𝐴 

∴    𝐴4 = 𝐴2. 𝐴2 = 9𝐴. 9𝐴 = 81.9𝐴 = 729𝐴 

2 (a) 

Now,  |
1 𝜔2 𝜔
𝜔2 𝜔 1
𝜔 1 𝜔2

| 

= 1(𝜔3 − 1) − 𝜔2(𝜔4 − 𝜔) + 𝜔(𝜔2 − 𝜔2) 

= 1(1 − 1) − 𝜔2(𝜔–𝜔) + 0 

= 0 

Hence, matrix 𝐴 is singular 

3 (a) 

Given system of equations are 

𝑥 + 𝑦 + 𝑧 = 6, 𝑥 + 2𝑦 + 3𝑧 = 10 

and            𝑥 + 2𝑦 + 𝜆𝑧 = 𝜇 

The given system of equations has infinite number of solutions, if any tow equations will be same 

𝑖𝑒, the last two equations will be same,  if 𝜆 = 3, μ = 10. 

4 (a) 

Given,  (𝐴 + 𝐵)(𝐴 − 𝐵) = 𝐴2 − 𝐵2 

⇒      𝐴2 − 𝐴𝐵 + 𝐵𝐴 − 𝐵2 = 𝐴2 − 𝐵2 

⇒        𝐴𝐵 = 𝐵𝐴 

Now,(𝐴𝐵𝐴−1)2 = (𝐵𝐴𝐴−1)2 = 𝐵2 

5 (c) 

Since diagonal elements of a skew –symmetric matrix are all zeros i.e. 𝑎𝑖𝑖 = 0 for all 𝑖 

∴ tr (𝐴) = ∑𝑎𝑖𝑖 = 0

𝑛

𝑖=1

 

6 (c) 
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∵  𝑃63 = 𝑃(𝐼 − 𝑃)    ∵ 𝑃2 = 𝐼 − 𝑃) 

= 𝑃𝐼 − 𝑃2 = 𝑃𝐼 − (𝐼 − 𝑃) 

Now,   𝑃4 = 𝑃 ∙ 𝑃3 

⇒  𝑃4 = 𝑃(2𝑃 − 𝐼) 

⇒  𝑃4 = 2𝑃2 − 𝑃 

⇒  𝑃4 = 2𝐼 − 2𝑃 − 𝑃 

⇒  𝑃4 = 2𝐼 − 3𝑃 

And   𝑃5 = 𝑃(2𝐼 − 3𝑃) 

⇒   𝑃5 = 2𝑃 − 3(𝐼 − 𝑃) 

⇒  𝑃5 = 5𝑃 − 3𝐼 

Also,   𝑃6 = 𝑃(5𝑃 − 3𝐼) 

⇒ 𝑃6 = 5𝑃2 − 3𝑃 

⇒ 𝑃6 = 5(𝐼 − 𝑃) − 3𝑃 

⇒ 𝑃6 = 5𝐼 − 8𝑃 

So,  𝑛 = 6 

Alternate Solution 

∵   𝑃𝑛 = 5𝐼 − 8𝑃 

= 5(𝐼 − 𝑃) − 3𝑃 

= 𝑃(5𝑃 − 3𝐼)  (∵  𝑃2 = 𝐼 − 𝑃) 

= 𝑃(2𝑃 − 3𝑃2) 

= 𝑃2(2𝐼 − 3𝑃) 

= 𝑃2[2(𝐼 − 𝑃) − 𝑃] 

= 𝑃2[2𝑃2 − 𝑃] 

= 𝑃3[2𝑃 − 𝐼] 

= 𝑃4 [𝐼 − 𝑃] 

= 𝑃4 ∙ 𝑃2 = 𝑃6 

⇒   𝑛 = 6 

7 (b) 

𝐴2 = 𝐴. 𝐴 = 𝐴𝐵. 𝐴 

= 𝐴.𝐵𝐴 = 𝐴𝐵 = 𝐴 

9 (d) 

Let  𝐴 = [
1 2 −3
0 1 2
0 0 1

] 

∴    |𝐴| = |
1 2 −3
0 1 2
0 0 1

| = |
1 2
0 1

| = 1 

and   adj 𝐴 = [
1 −2 7
0 1 −2
0 0 1

] 

hence,  𝐴−1 =
1

|𝐴|
 adj 𝐴 = [

1 −2 7
0 1 −2
0 0 1

] 

so, required element = 𝐴13
−1 = 7 

10 (a) 
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∵  |𝐴| = 1 

and   𝐴𝑐 = [
cos𝑥 sin 𝑥 0

− sin𝑥 cos 𝑥 0
0 0 1

] 

and  adj 𝐴 = (𝐴𝑐)′ = [
cos 𝑥 − sin𝑥 0
sin 𝑥 cos𝑥 0

0 0 1
] 

∴  𝐴−1 =
adj 𝐴

|𝐴|
= [

cos𝑥 −sin 𝑥 0
sin𝑥 cos 𝑥 0

0 0 1
] = 𝑓(−𝑥) 

11 (b) 

∵ |𝐴| = 1(0 − 1) = −1 

∴  Cofactors of 𝐴 are 

𝐶11 = 0,𝐶12 = 0, 𝐶13 = −1 

𝐶21 = 0, 𝐶22 = −1, 𝐶23 = 0 

𝐶31 = −1,𝐶32 = 0, 𝐶33 = 0 

∴   𝐴−1 =
1

−1
[
0       0  − 1
0  − 1     0
−1     0       0

] = 𝐴  

12 (b) 

We have, 

𝐴2 − 5 𝐼2 − [
10 15
15 25

] − [
5 0
0 5

] = [
5 15
15 20

] = 5 𝐴 

∴ 𝑘 = 5 

14 (b) 

Let  𝐴 = [
1 1 1
1 −2 −2
1 3 1

] ,   𝑋 = [

𝑥
𝑦
𝓏
] 

and    𝐵 [
0
3
4
]        ∴  𝐴𝑋 = 𝐵              ⇒  𝑋 = 𝐴−1𝐵 

Here,  𝐴−1 =
1

6
[

4 2 0
−3 0 3
5 −2 −3

] 

∴  𝑋 =
1

6
[

4 2 0
−3 0 3
5 −2 −3

] [
0
3
4
] 

=
1

6
[
0 + 6 + 0
0 + 0 + 12
0 − 6 − 12

] = [
1
2

−3
] 

Thus, [
𝑥
𝑦
𝓏
] = [

1
2

−3
] 

15 (a) 

The given system of equations can be rewritten as matrix from 𝐴𝑋 = 𝐵 as 

[
1 − 1    1
1    2 − 1
2      1     3

] [
𝑥
𝑦
𝑧
] = [

0
0
0
] 

Now,    |𝐴| = 1(6 + 1) + 1(3 + 2) + 1(1 − 4) 
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= 7 + 5 − 3 = 9 ≠ 0 

Since, |𝐴 ≠ 0|. So, the given system of equations has only trivial solution. So, there is no non-trivial 

solution. 

16 (d) 

If matrix has no inverse it means the value of determinant should be zero. 

∴         |
1 − 1   𝑥
1      𝑥    1
𝑥  − 1    1

| = 0 

If we put 𝑥 = 1, then column Ist and IIIrd are identical. 

17 (b) 

Since, [
2 + 𝑥 3 4

1 −1 2
𝑥 1 −5

] is a singular matrix 

∴   |
2 + 𝑥 3 4

1 −1 2
𝑥 1 −5

| = 0 

⇒ (2 + 𝑥)(5 − 2) − 3(−5 − 2𝑥) + 4(1 + 𝑥) = 0 

⇒  6 + 3𝑥 + 15 + 6𝑥 + 4 + 4𝑥 = 0 

⇒   13𝑥 + 25 = 0  ⇒   𝑥 = −
25

13
 

18 (a) 

We have, 

𝐴 = [
2 3 1
0 1 2
0 −2 −4

  
4

−1
2

] 

⇒ 𝐴 ~ [
2 3 1
0 0 0
0 −2 −4

  
4
0
2
]       Applying 𝑅2 → 2𝑅2 + 𝑅3 

⇒ 𝐴 ~ [
2 3 −5
0 0 0
0 −2 0

  
7
0
0
]      

Applying 𝐶3 → 𝐶3 − 2𝐶2

𝐶4 → 𝐶4 + 𝐶2
 

⇒ 𝐴 ~ [
2 3 −5
0 −2 0
0 0 0

  
7
0
0
]       Applying 𝑅2 ↔ 𝑅3 

Clearly, |
2 3
0 −2

| ≠ 0 and every minor of order 3 is zero 

Hence, rank of 𝐴 is 2 

19 (b) 

We have, 

𝐴2 = 𝐴𝐴 = [
𝑎 𝑏
𝑏 𝑎

] [
𝑎 𝑏
𝑏 𝑎

] = [𝑎
2 + 𝑏2 2 𝑎𝑏
2 𝑎𝑏 𝑎2 + 𝑏2] 

∴ 𝐴2 = [
𝛼 𝛽
𝛽 𝛼

] 

⇒ 𝛼 = 𝑎2 + 𝑏2, 𝛽2 = 2 𝑎𝑏 

20 (d) 

In a square matrix, the trace of 𝐴 is defined as the sum of the diagonal elements 
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Hence, trace of 𝐴 = ∑𝑎𝑖𝑖

𝑛

𝑖=1

 

 

 

ANSWER-KEY 
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1 (a) 

Given system of equations is 𝑥 + 2𝑦 + 3𝓏 = 1, 2𝑥 + 𝑦 + 3𝓏 = 2  and  5𝑥 + 5𝑦 + 9𝓏 = 5 

Now,  ∆= |
1 2 3
2 1 3
5 5 9

| 

= 1(9 − 15) − 2(18 − 15) + 3(10 − 5) 

= −6 − 6 + 15 

= 3 ≠ 0 

Hence, it has unique solution 

2 (a) 

Let ∆= |
4       2   (1 − 𝑥)
5       𝑘                1
6      3     (1 + 𝑥)

| 

Applying  𝑅1 → 𝑅1 + 𝑅3 

⇒      ∆= |
10     5          2
5        𝑘         1
6     3     1 + 𝑥

| 

Applying   𝐶1 → 𝐶1 − 2𝐶2 

⇒      ∆= |
0           5           2
5 − 2𝑘     𝑘         1
0          3       1 + 𝑥

| 

⇒         (5 − 2𝑘)(5 + 5𝑥 − 6) = 0 

⇒     𝑘 =
5

2
, 𝑥 =

1

5
 

4 (b) 

Since,[
1     1      1
1   𝜔   𝜔2

1   𝜔2    𝜔
] .

1

3
[
1     1     1
1   𝜔2   𝜔
1   𝜔   𝜔2

] = [
1  0  0
0  1  0
0  0  1

] 

∴    𝐴−1 =
1

3
[
1      1     1
1   𝜔2  𝜔
1   𝜔   𝜔2

] 

5 (c) 

It is a direct consequence of the definition of rank 

6 (a) 

Topic :-MATRICES 
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Now, 𝐴(𝑥)𝐴(𝑦) = (1 − 𝑥)−1 [
1 −𝑥

−𝑥 1
] (1 − 𝑦)−1 [

1 −𝑦
−𝑦 1

] 

= [(1 + 𝑥𝑦) − (𝑥 + 𝑦)]−1 [
1 + 𝑥𝑦 −(𝑥 + 𝑦)

−(𝑥 + 𝑦) 1 + 𝑥𝑦
] 

= (1 −
𝑥 + 𝑦

1 + 𝑥𝑦
)
−1

[
 
 
 1 −

𝑥 + 𝑦

1 + 𝑥𝑦

−
𝑥 + 𝑦

1 + 𝑥𝑦
1

]
 
 
 

 

= 𝐴(𝓏) 

7 (a) 

𝐴2(𝛼) = |
cosα    sinα

−sinα    cosα
| [

cosα   sinα
−sinα   cosα

] 

= [ cos2 α − sin2 α       2cosα sin α
−2sinα cos α     cos2 α − sin2 α

] 

=[
cos2α   sin2α

− sin2α    cos 2α
] = A(2𝛼) 

8 (a) 

Since, 𝐴 is symmetric matrix, therefore 𝐴𝑇 = 𝐴 

Now,  (𝐴𝑛 )𝑇 = (𝐴𝑇)𝑛 = 𝐴𝑛 

Hence, 𝐴𝑛 is a symmetric matrix. 

9 (a) 

Let 𝐴 = [
0 1 2
1 2 3
3 1 1

] 

∴  |𝐴| = |
0 1 2
1 2 3
3 1 1

| 

= 0 |
2 3
1 1

| − 1 |
1 3
3 1

| + 2 |
1 2
3 1

| 

= −(1 − 9) + 2(1 − 6) = 8 − 10 = −2 

and  Adj 𝐴 = [
−1 8 −5
1 −6 3

−1 2 −1
]

𝑇

= [
−1 1 −1
8 −6 2

−5 3 −1
] 

Hence, 𝐴−1 =
1

|𝐴|
(adj 𝐴) 

= −
1

2
[
−1 1 −1
8 −6 2

−5 3 −1
] 

= [
1/2 −1/2 1/2
−4 3 −1
5/2 −3/2 1/2

] 

10 (a) 

We know that 

𝐴 =
1

2
(𝐴 + 𝐴𝑇) +

1

2
(𝐴 − 𝐴𝑇) 

Clearly, 
1

2
(𝐴 + 𝐴𝑇) is a symmetric matrix and 

1

2
(𝐴 − 𝐴𝑇) is a skew-symmetric matrix 

Now, 



28 
 

1

2
(𝐴 + 𝐴𝑇) =

1

0
{[

2 0 −3
4 3 1

−5 7 2
] + [

2 4 −5
0 3 7

−3 1 2
]} 

⇒
1

2
(𝐴 + 𝐴𝑇) =

1

2
[

4 4 −8
4 6 8

−8 8 4
] = [

2 2 −4
2 3 4

−4 4 2
] 

11 (c) 

Since, the system of linear equations has a non-zero solution , then 

[
1   2𝑎   𝑎
1   3𝑏    𝑏
1    4𝑐   𝑐

] = 0 

Applying 𝑅2 → 𝑅2 − 𝑅1, 𝑅3 → 𝑅3 − 𝑅1 

⇒ |
1            2𝑎        𝑎

0    3𝑏 − 2𝑎      𝑏 − 𝑎
0     4𝑐 − 2𝑎      𝑐 − 𝑎

| = 0 

⇒    (3𝑏 − 2𝑎)(𝑐 − 𝑎) − (4𝑐 − 2𝑎)(𝑏 − 𝑎) = 0 

⇒    3𝑏𝑐 − 3𝑏𝑎 − 2𝑎𝑐 + 2𝑎2 = 4𝑏𝑐 − 2𝑎𝑏 − 4𝑎𝑐 + 2𝑎2 

⇒    2𝑎𝑐 = 𝑏𝑐 + 𝑎𝑏 

On dividing by 𝑎𝑏𝑐 both sides ,we get 
2

𝑏
=

1

𝑎
+

1

𝑐
 

⇒   𝑎, 𝑏, 𝑐  are in HP. 

12 (c) 

Given system of equations is 

𝑥 − 𝑦 + 𝑧 = 3 

2𝑥 + 𝑦 − 𝑧 = 2 

and   −3𝑥 − 2𝑘𝑦 + 6𝑧 = 3 

∴  The given system will have infinite solutions. 

∴ |
1    − 1        1
2       1     − 1
−3  − 2𝑘       6

| = 0 

⇒    6𝑘 − 18 = 0 ⇒ 𝑘 = 3 

13 (a) 

The product of two orthogonal matrix is an orthogonal matrix 

14 (b) 

Given system of equations can be  rewritten as 𝐴𝑋 = 𝐵 

⇒ [
1      1     1
1 − 1     2
3       5 − 7

] [
𝑥
𝑦
𝑧
] = [

8
6
14

] 

∴    |𝐴| = 1(7 − 10) − 1(−7 − 6) + 1(5 + 3) 

= −3 + 13 + 8 = 18 ≠ 0 

∴  Given system has unique solution. 

15 (a) 

Given,   equations (𝑥 + 𝑎𝑦 = 0, 𝑎𝑧 + 𝑦 = 0, 𝑎𝑥 + 𝑧 = 0)  has infinite soluations. 

∴   Using Crames′s rule, its determinant=0 
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⇒   |
1    𝑎     0
0    1    𝑎
𝑎    0    1

| 0 

⇒    1 + 𝑎3 = 0   ⇒   𝑎 = −1 

17 (a) 

Given that, 𝐹(α) = [
cos α − sinα 0
sin α cos α 0

0 0 1
] 

⇒    𝐹(−α) = [
cos α sinα 0

− sinα cos α 0
0 0 1

] 

∴  𝐹(α)𝐹(−α) = [
cos α − sinα 0
sin α cos α 0

0 0 1
] [

cos α sin α 0
− sin α cos α 0

0 0 1
] 

= [
cos2 α + sin2 α cosα sin α − sin α cosα 0

sin α cosα − sin α cosα sin2 α + cos2 α 0
0 0 1

] 

= [
1 0 0
0 1 0
0 0 1

] = 𝐼 

⇒ [𝐹(α)]−1 = 𝐹(−α) 

18 (b) 

By using inverse of matrix, we know 

|𝑀−1| = |𝑀|−1holds true 

(𝑀𝑇)−1 = (𝑀−1)𝑇 holds true 

 and    (𝑀−1)−1 = 𝑀 holds true 

but   (𝑀2)−1 = (𝑀−1)−2 not true 

19 (a) 

Since,  𝐴2 − 𝐵2 = (𝐴 − 𝐵)(𝐴 + 𝐵) 

    =𝐴2 − 𝐵2 + 𝐴𝐵 − 𝐵𝐴 

⇒    𝐴𝐵 = 𝐵𝐴 

20 (c) 

Given,     𝑥1 + 2𝑥2 + 3𝑥3 = 0              …(i) 

2𝑥1 + 3𝑥2 + 𝑥3 = 0                …(ii) 

3𝑥1 + 𝑥2 + 2𝑥3 = 0        …(iii) 

⇒     ∆= |
1  2  3
2  3  1
3  1  2

| 

= 1(6 − 1) − 2(4 − 3) + 3(2 − 9) 

= −18 

Then, this is system has the unique solution. 
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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 cos 𝛼 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 have 

𝑋(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. 

Topic :-MATRICES 
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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  𝐶3
 → 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 = [
cos 𝑛 𝜃 sin𝑛 𝜃

− sin𝑛 𝜃 cos𝑛 𝜃
] 

⇒
1

𝑛
𝐴𝑛 = [

cos 𝑛 𝜃

𝑛

sin 𝑛 𝜃

𝑛
−sin 𝑛 𝜃

𝑛

cos 𝑛 𝜃

𝑛

] 

⇒ lim
𝑛→∞

1

𝑛
𝐴𝑛 = [

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   –𝜔
3𝜔   2

] = [
0  𝜔
𝜔  1

] 

⇒        [
1 + 𝜔 + 𝑎     𝜔

         𝜔           2 − 𝑏
]=[

0  𝜔
𝜔  1

] 

⇒      1 + 𝜔 + 𝑎 = 0, 2 − 𝑏 = 1 

⇒      𝑎 = −1 − 𝜔, 𝑏 = 1 

∴        𝑎2 + 𝑏2 = (−1 − 𝜔)2 + 12 

          = 1 + 𝜔2 + 2𝜔 + 12 

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

] 

∴     𝐴2 = 𝐵 ⇒ [ 𝛼2        0
𝛼 + 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
] 

⇒   [

𝑥1

𝑥2

𝑥3

] = [
−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 are 

𝑥 + 3𝑦 + 2𝑧 = 0 

3𝑥 + 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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2 (b) 

Let∆= [
𝑎1  𝑎2

𝑎4  𝑎5
] 

   = 𝑎1𝑎5 − 𝑎2𝑎4 

= 𝑎1(𝑎1 + 4𝑑) − (𝑎1 + 𝑑)(𝑎1 + 3𝑑) 

= 𝑎1
2 + 4𝑎1𝑑 − 𝑎1

2 − 4𝑎1𝑑 − 3𝑑2 = −3𝑑2 ≠ 0 

Hence, given system of equations has unique solution. 

3 (b) 

∵   𝐼𝑛 =

[
 
 
 
 
1  0      0  ⋯ 0
0 1     0⋯ 0
0   0      1 ⋯ 0
⋮        ⋮       ⋮      ⋮       ⋮
0      0     0  ⋯     1 ]

 
 
 
 

, |𝐼𝑛| = 1 

adj (𝐼𝑛) = 𝐼𝑛 

∴  (𝐼𝑛)−1 = 𝐼𝑛 

4 (c) 

We know that 

(adj 𝐴)𝑇 = adj 𝐴𝑇 

⇒ adj 𝐴𝑇 − (adj 𝐴)𝑇 = 𝑂 (Null matrix) 

5 (c) 

Given, [
2 − 1    3
1    3  − 1
3     2     1

] [
𝑥
𝑦
𝑧
] = [

9
4
10

] 

It is of the form 𝐴𝑋 = 𝐵                  …(i) 

|𝐴| = 2(3 + 2) + 1(1 + 3) + 3(2 − 9) = −7 

∴    adj (𝐴) = [
  5      7 − 8
−4 − 7     5
−7 − 7     7  

] 

⇒ 𝐴−1 =
1

−7
[

5    7 − 8
−4 − 7    5
−7   − 7   7

] 

From Eq.(i),𝑋 = −
1

7
[

5     7  − 8
−4  − 7     5
−7  − 7     7

] [
9
4
10

] 
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⇒ [
𝑥
𝑦
𝑧
] = −

1

7
[
−7
−14
−21

] 

⇒      𝑥 = 1, 𝑦 = 2, 𝑧 = 3 

7 (b) 

𝐴 = |
1 − 1      1
2      1 − 1
4      1      1

| 

= 1(1 + 1) + 1(2 + 4) + 1(2 − 4) = 6 ≠ 0 

Hence, it has unique solution. 

8 (d) 

Given,  A= [
cos 𝜃 – sin  𝜃 
sin 𝜃   cos 𝜃   

] 

Now,     |𝐴| = cos2  𝜃 + sin2  𝜃 = 1 ≠ 0. 

∴ 𝐴 is  invertible. 

9 (b) 

|𝐴| = −1 and  adj 𝐴 = [
0  − 1    0
−1     0    0
0      0 − 1

] 

Now,    𝐴−1 =
1

−1
[
0  − 1     0
−1    0     0
0      0  − 1

] = 𝐴 

10 (b) 

𝐴 = |
−1       2            5
2   − 4     𝑎 − 4
1   − 2     𝑎 + 1

| = |
0       0         𝑎 + 6
0       0    − 𝑎 − 6
1    − 2         𝑎 + 1

| 

[using 𝑅1 → 𝑅1 + 𝑅3and 𝑅2 → 𝑅2 − 2𝑅3] 

= |
0        0           0

0        0  − 𝑎 − 6
1   − 2        𝑎 + 1

|        [using𝑅1 → 𝑅1 + 𝑅2] 

When 𝑎 = −6,   𝐴 = |
0        0      0
0      0         0
1  − 2  − 5

|      ∴ 𝜌(𝐴) = 1 

When  𝑎 = 6, 𝐴 = |
0 0 0
0 0 −12
1 −2 7

| ,      ∴ 𝜌(𝐴) = 2 

When  𝑎 = 1,   𝐴 =   |
0 0 0
0 0 −7
1 −2 2

| ,       ∴ 𝜌(𝐴) = 2 

When  𝑎 = 2,   𝐴 = |
0 0 0
0 0 −8
1 −2 3

|           ∴ 𝜌(𝐴) = 2 

11 (b) 

Let 𝐷 = [

𝑑1

0
⋮
0

 

0
𝑑2

⋮
0

 

0
0
⋮
0

 

⋯
⋯
 
⋯

 

0
0
 

𝑑𝑛

] 

Then, |𝐷| = 𝑑1 𝑑2 ⋯𝑑𝑛 

Now, Cofactor of 𝐷11 = 𝑑2 𝑑3 ⋯𝑑𝑛 
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Cofactor of 𝐷22 = 𝑑1 𝑑3 ⋯𝑑𝑛 etc 

And, Cofactor of 𝐷𝑖𝑗 = 0 when 𝑖 ≠ 𝑗 

∴ 𝐷−1 =
1

|𝐷|
 adj 𝐷 

=
1

𝑑1 𝑑2  ⋯𝑑𝑛
[

𝑑2 𝑑3  ⋯𝑑𝑛

0
⋮
0

 

0
𝑑2𝑑3 ⋯𝑑𝑛

⋮
0

 

0 ⋯
0 ⋯

⋮
0 ⋯

 

0
0
 

𝑑1 𝑑2  ⋯𝑑𝑛−1

] 

∴ 𝐷−1 =

[
 
 
 
 
1

𝑑1

0
⋮
0

 

0
0
⋮
0

 

0 ⋯
0 ⋯

⋮
0

 

0
0
 
1

𝑑𝑛]
 
 
 
 

= diag (𝑠1
−1 𝑑2

−1 ⋯𝑑𝑛
−1) 

12 (d) 

∵ 𝐴2 = [
1      2
4 − 3

] [
1      2
4 − 3

] = [
9 − 4
−8   17

] 

∴ 𝑓(𝐴)=𝐴2 + 4𝐴 − 5 

   = [
9 − 4

−8     17
] + [

4         8
16 − 12

] − [
5   0
0   5

] 

 = [
8   4
8   0

] 

13 (a) 

𝐴2 = [
2 − 1
−1    2

] [
2 − 1
−1    2

] = [
5 − 4
−4     5

] 

Again now, 4𝐴 − 3𝐼 = 4 [
2 − 1
−1    2

] − [
3    0
0    3

] = [
5 − 4
−4     5

] 

∴                              𝐴2 = 4𝐴 − 3𝐼 

14 (d) 

∵ (𝐴𝐵)−1 = 𝐵−1𝐴−1 

15 (d) 

|𝐴| = −8 

adj(𝐴) = [
0      0 − 4
0 − 4      0
−4     0      0

] 

𝐴−1 =
1

−8
[

0     0 − 4
0 − 4      0

−4      0       0
] 

= [
0       0      1 2⁄

0     1 2      0⁄

1 2⁄       0        0
] 

16 (b) 

Since given system of equations possesses a non-zero solution. 

∴            ∆= [
𝑎     1     1
1  − 𝑎   1
1       1    1

] = 0 

⇒   𝑎(−𝑎 − 1) − 1(1 − 1) + 1(1 + 𝑎) = 0 

⇒ 𝑎2 = 1   ⇒    𝑎 = ±1 

17 (a) 
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Now,(𝐴 + 𝐴𝑇)𝑇 = 𝐴𝑇 + (𝐴𝑇)𝑇 = 𝐴𝑇 + 𝐴 

∴ 𝐴 + 𝐴𝑇 is symmetric matrix.  

18 (c) 

𝐴 = [
1 2 −1

−1 1 2
2 −1 1

] = 14 

∵  (adj(adj 𝐴)) = |𝐴|𝑛−2𝐴 = 143−2𝐴 = 14 𝐴 

∴  |adj (adj 𝐴)| = |14𝐴| = 143|𝐴| = 144 

19 (b) 

Given, [
1        1      1

 1   − 2   − 2
1        3       1

] [
𝑥
𝑦
𝑧
] = [

0
3
4
] ⇒ [

𝑥 + 𝑦 + 𝑧
𝑥 − 2𝑦 − 2𝑧
𝑥 + 3𝑦 + 𝑧

] = [
0
3
4
] 

On Comparing both sides, we get 

𝑥 + 𝑦 + 𝑧 = 0                 …(i) 

𝑥 − 2𝑦 − 2𝑧 = 3         …(ii) 

and   𝑥 + 3𝑦 + 𝑧 = 4       …(iii) 

On solving Eqs. (i), (ii) and (iii) , we get 

𝑥 = 1, 𝑦 = 2   and   𝑧 = −3 

20 (a) 

|𝐴| = |
1       2
−4 − 1

| 

= −1 + 8 = 7 

adj 𝐴 = [
−1 − 2
4        1

] 

∴    𝐴−1 =
1

7
[
−1 − 2
4       1

] 
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1 (c) 

It is given that 

[
𝑎 𝑏
𝑐 𝑑

] [
1 1
0 1

] = [
1 1
0 1

] [
𝑎 𝑏
𝑐 𝑑

] 

⇒ [
𝑎 𝑎 + 𝑏
𝑐 𝑐 + 𝑑

] = [
𝑎 + 𝑐 𝑏 + 𝑑

𝑐 𝑑
] 

⇒ 𝑎 + 𝑐 = 𝑎, 𝑎 + 𝑏 = 𝑏 + 𝑑, 𝑐 + 𝑑 = 𝑑 

⇒ 𝑐 = 0 and 𝑎 = 𝑑 

2 (a) 

𝐴𝐵 = [
1    2 − 1
3    0    2
4     5    0

] [
1  0  0
2  1  0
0  1  3

] = [
  5     1 − 3
3      2      6
14   5    0

] 

3 (a) 

Let 𝐴 be a skew-symmetric matrix of odd order (2 𝑛 + 1) say. Since 𝐴 is skew-symmetric 

∴ 𝐴𝑇 = −𝐴 

⇒ |𝐴𝑇| = | − 𝐴| 

⇒ |𝐴𝑇| = (−1)2 𝑛+1|𝐴| 

⇒ |𝐴𝑇| = −|𝐴| 

⇒ |𝐴| = −|𝐴| ⇒ 2|𝐴| = 0 ⇒ |𝐴| = 0 

4 (a) 

As, 𝑃𝑃𝑇 = [
√3 2⁄     1 2⁄

−1 2   √3 2⁄⁄
] [

√3 2  −1 2⁄⁄

1 2    √3 2⁄⁄
] = [

1  0
0  1

] 

⇒ 𝑃𝑃𝑇 = 𝐼 or 𝑃𝑇 = 𝑃−1     …(i) 

As,       𝑄 = 𝑃𝐴𝑃𝑇  

∴ 𝑃𝑇𝑄2005𝑃 = 𝑃𝑇[𝑃𝐴𝑃𝑇)(𝑃𝐴𝑃)𝑇)…2005 times]𝑃 

=
(𝑃𝑇𝑃)𝐴(𝑃𝑇𝑃)𝐴(𝑃𝑇𝑃)…(𝑃𝑇𝑃)𝐴(𝑃𝑇 𝑃)

2005 𝑡𝑖𝑚𝑒𝑠
 

=𝐼𝐴2005 = 𝐴2005 

∴   𝐴 = [
1  1
0  1

] , 𝐴2 = [
1  1
0  1

] . [
1  1
0  1

] = [
1  2
0  1

] 

𝐴3 = [
1  2
0  1

] [
1  1
0  1

] = [
1  3
0  1

]…and so on 

𝐴2005 = [
1  2005
0         1

] 
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⇒ 𝑃𝑇𝒬2005𝑃 = [
1    2005
0          1

] 

5 (c) 

Given, 2𝑋 + 3𝑌 = 0                 ...     (i) 

and  𝑋 + 2𝑌 = 𝐼                        …(ii) 

where 𝑂=[
0  0
0  0

]and 𝐼 = [
1  0
0  1

] 

On solving Eqs. (i) and (ii), we get 

𝑋 = −3𝐼 = [
−3    0
0 − 3

] 

6 (d) 

Subtracting the addition of first two equations from third equation, we get 

0 = −5 which is an absurd result. 

7 (d) 

Given 𝐴 = [
𝑥  − 2
3       7

] 

|𝐴| = |
𝑥  − 2
3       7

| = 7𝑥 + 6 

∴   𝐴−1 =
1

7𝑥 + 6
[
7      2
−3    𝑥

] 

But given 𝐴−1 = [

7

34
   

1

17
−3

34
   

2

17

] 

∴      
7

7𝑥 + 6
=

7

34
 

⇒     7𝑥 + 6 = 34 ⇒ 7𝑥 = 28 ⇒ 𝑥 = 4 

8 (d) 

(a) It is clear that 𝐴 is not a zero matrix. 

(b) (−1)𝐼 = −1 [
1  0  0
0  1  0
0  0  1

] = [
−1   0    0
0 − 1   0
0    0 − 1

] ≠ 𝐴 

𝑖𝑒,             (−1)𝐼 ≠ 𝐴 

(c) |𝐴| = 0 |
−1   0
 0     0

| − 0 |
0     0
−1  0

| − 1 |
  0  − 1
−1      0

| 

   = 0 − 0 − 1(−1) = 1 

Since,|𝐴| ≠ 0 so 𝐴−1 exists. 

(d)  𝐴2 = [
0     0 − 1
0 − 1     0
−1    0     0

] [
0     0 − 1
0 − 1   0
−1    0     0

] 

⇒ 𝐴2 = [
1  0  0
0  1  0
0  0  1

] ⇒ 𝐴2 = 𝐼 

10 (a) 

Since,  𝐴 = [
1 2 −1
3 0 2
4 5 0

]   and   𝐵 = [
1 0 0
2 1 0
0 1 3

] 
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∴  𝐴𝐵 = [
1 2 −1
3 0 2
4 5 0

] [
1 0 0
2 1 0
0 1 3

] 

= [
1 + 4 + 0 0 + 2 − 1 0 + 0 − 3
3 + 0 + 0 0 + 0 + 2 0 + 0 + 6
4 + 10 + 0 0 + 5 + 0 0 + 0 + 0

] 

= [
5 1 −3
3 2 6
14 5 0

] 

11 (c) 

We have, 

[𝐹 (𝑥) 𝐺 (𝑦)]−1 = [𝐺 (𝑦)]−1 [𝑓 (𝑥)]−1 

⇒ [𝐹 (𝑥) 𝐺 (𝑦)]−1 = 𝐺 (−𝑦) 𝐹 (−𝑥) 

12 (a) 

𝐴−1 =
1

1 + 10
[
1 − 2
5      1

] =
1

11
[
1 − 2
5     1

] 

Also,   𝐴−1 = 𝑥𝐴 + 𝑦𝐼 

⇒  
1

11
[
1 − 2
5     1

] = [
𝑥    2𝑥

−5𝑥        𝑥
] + [

𝑦  0
0  𝑦

] 

⇒    𝑥 + 𝑦 =
1

11
, 2𝑥 =

−2

11
 

⇒     𝑥 =
−1

11
,   𝑦 =

2

11
 

13 (d) 

Now, (𝐴𝐵)𝑇 = 𝐵𝑇𝐴𝑇 

14 (c) 

On comparing corresponding elements, we get 

𝑥 + 𝑦 + 𝑧 = 9 

𝑥 + 𝑦 = 5 

and  𝑦 + 𝑧 = 7 

On solving these, we get 𝑥 = 2, 𝑦 = 3, 𝑧 = 4 

⇒  (𝑥, 𝑦, 𝑧) = (2,3,4) 

15 (c) 

𝐴. 𝐴 = [ 𝑎𝑏    𝑏2

−𝑎2    − 𝑎𝑏
] [ 𝑎𝑏        𝑏2

−𝑎2    − 𝑎𝑏
] 

= [= 𝑎2𝑏2 – 𝑎2𝑏2          𝑎𝑏3 − 𝑎𝑏3

−𝑎3𝑏 + 𝑎3𝑏     − 𝑎2𝑏2 + 𝑎2𝑏2] 

⇒         𝐴2 = 0 

∴ 𝐴 is nilpotent matrix of order 2. 

16 (d) 

Since 𝐴,𝐵 and 𝐶 are non-singular matrices, then 

(𝐴𝐵−1𝐶)−1 = 𝐶−1(𝐴𝐵−1)−1 

= 𝐶−1((𝐵−1)−1 𝐴−1) = 𝐶−1𝐵𝐴−1 

17 (a) 

Given matrix is invertible 
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⇒ |
𝜆 − 1    4
−3   0    1
−1    1    2

| ≠ 0 

⇒ 𝜆  (0 − 1) + 1(−6 + 1) + 4(−3 − 0) ≠ 0 

⇒           −𝜆 − 5 − 12 ≠ 0 

⇒ 𝜆 ≠ −17 

18 (d) 

From Eqs. (ii) and (iii), we get 

3𝑦2

𝑏2
−

3𝓏2

𝑐2
= 0 

⇒  
𝓏2

𝑐2
=

𝑦2

𝑏2
 

On putting this value in Eq. (i), we get 

2𝑥2

𝑎2
−

2𝑦2

𝑏2
= 0 

⇒ 
𝑥2

𝑎62
=

𝑦2

𝑏2
 

∴   
𝑥2

𝑎2 =
𝑦2

𝑏2 =
𝓏2

𝑐2 = 𝑘2   (say) 

⇒  𝑥 = ±𝑘𝑎, 𝑦 = ±𝑘𝑏, 𝓏 = ±𝑘𝑐, ∀𝑘 ∈ 𝑅 

19 (b) 

We have, 𝐴 = [
1 log𝑏 𝑎

log𝑎 𝑏 1
] 

∴  |𝐴| = 1 − log𝑎 𝑏 log𝑏 𝑎 = 1 − 1 = 0 

20 (a) 

|𝐴| = 4 − 6 = −2 

adj (𝐴) = [
4 − 2
−3     1

] 

∴ 𝐴−1 = −
1

2
[
4 − 2
−3    1

] 
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1 (b) 

Since,  𝑃 = [
𝑖 0 −𝑖
0 −𝑖 𝑖
−𝑖 𝑖 0

] and 𝑄 = [
−𝑖 𝑖
0 0
𝑖 −𝑖

] 

∴  𝑃𝑄 = [
𝑖 0 −𝑖
0 −𝑖 𝑖
−𝑖 𝑖 0

] [
−𝑖 𝑖
0 0
𝑖 −𝑖

] 

= [
−𝑖2 − 𝑖2 𝑖2 + 𝑖2

𝑖2 −𝑖2

𝑖2 −𝑖2
] 

= [
1 + 1 −1 − 1
−1 1
−1 1

] = [
2 −2

−1 1
−1 1

] 

2 (d) 

𝐵 = adj(𝐴) = [
3      1      1
−6 − 2     3
−4 − 3     2

] 

Therefore,    adj(𝐵)=[
5 − 5       5
0     10 − 15
10      5    0

] 

Now,  |adj 𝐵| = |
5   − 5    5
0    10 − 15
10      5     0

| = 625 

and   |𝐶|=125|𝐴| = 125 |
1 − 1      1
0   2 − 3
2     5      0

| = 625 

∴
|adj(𝐵)|

|𝐶|
=

625

625
= 1 

Alternate 

|𝐴| = 1(0 + 3) + 1(0 + 6) + (0 − 4) 

Now, adj 𝐵 = adj(adj 𝐴) 

= |𝐴|𝐴 = 5𝐴 

∴   
|adj 𝐵|

|𝐶|
=

|5𝐴|

|5𝐴|
= 1 

3 (d) 

Given,  𝐴 = [
cosθ   − sinθ
sin θ    cos θ

] 
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∴    𝐴−1 = ⌈
cosθ  sin θ

− sin θ    cos θ
⌉ = 𝐴𝑇 

4 (b) 

The given system of equations posses non-zero solutions, 

∴ [
1   1     1
1   𝑎    𝑎
1 – 𝑎    1

] = 0 

Applying 𝑅2 → 𝑅2 − 𝑅1 and 𝑅3 → 𝑅3 − 𝑅1 

⇒ |
1           1             1

  0      𝑎 − 1      𝑎 − 1
0     − 𝑎 − 1      0

| = 0 

⇒       1(0 − (𝑎2 − 1)) = 0 

⇒ 𝑎2 = 1 ⇒   𝑎 = ±1 

5 (a) 

Given,   𝑥 [
−3
4

] + 𝑦 [
4
3
] = [

10
−5

] 

∴ −3𝑥 + 4𝑦 = 10         …(i) 

and            4𝑥 + 3𝑦 = −5      …(ii) 

On solving Eqs. (i) and (ii), we get 

𝑥 = −2, 𝑦 = 1 

7 (a) 

|𝐴| = 5 + 6 = 11 

and     adj 𝐴 = [
1    2
−3   5

] 

𝐴−1 =
1

11
[

1    2
−3    5

] 

8 (c) 

We know that, if 

𝐴𝑛 = [

𝑑1 0 0
0 𝑑2 0
0 0 𝑑3

] = diag [𝑑1 𝑑2 𝑑3] 

Then, 

𝐴𝑛 = [

𝑑1
𝑛 0 0

0 𝑑2
𝑛 0

0 0 𝑑3
𝑛
] = diag [𝑑1

𝑛 𝑑2
𝑛 𝑑3

𝑛] 

∴ 𝐴5 = [
25 0 0
0 25 0
0 0 25

] = 16 𝐴 

9 (c) 

𝐴𝐵 = 𝐼 ⇒   𝐵 = 𝐴−1 

=
1

1 + tan2 θ 
[
1         − tan θ
tan θ                1

] 

=
1

sec2 θ 
[
1         − tan θ
tan θ                1

] 

⇒   (sec2 θ) B = [
1      − tan θ
tan θ           1

] = A(−θ) 
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10 (b) 

It is given that 𝐴 = [𝑎𝑖𝑗] is a skew-symmetric matrix 

𝑎𝑖𝑗 = −𝑎𝑗𝑖 for all 𝑖, 𝑗 

⇒ 𝑎𝑖𝑖 = −𝑎𝑖𝑖  for all 𝑖 

⇒ 2 𝑎𝑖𝑖 = 0 for all 𝑖 ⇒ 𝑎𝑖𝑖 = 0 for all 𝑖 

11 (c) 

We know that, if 𝐴 = diag. (𝑑1 𝑑2, …… . . , 𝑑𝑛) is a diagonal matrix, then for any 𝑘 ∈ 𝑁 

𝐴𝑘 = diag (𝑑1
𝑘, 𝑑2

𝑘 , … , 𝑑𝑛
𝑘) 

Here, 𝐴 = diag. (𝑎, 𝑎, 𝑎) 

∴ 𝐴𝑛 = diag (𝑎𝑛, 𝑎𝑛, 𝑎𝑛) = [
𝑎𝑛 0 0
0 𝑎𝑛 0
0 0 𝑎𝑛

] 

12 (b) 

We have, 

(𝐴 𝐵 − 𝐵 𝐴)𝑇 = (𝐴 𝐵)𝑇 − (𝐵 𝐴)𝑇 = 𝐵𝑇 𝐴𝑇 − 𝐴𝑇 𝐵𝑇 

⇒ (𝐴 𝐵 − 𝐵 𝐴)𝑇 = 𝐵 𝐴 − 𝐴 𝐵           [∵ 𝐴𝑇 = 𝐴,𝐵𝑇 = 𝐵] 

⇒ (𝐴 𝐵 − 𝐵 𝐴)𝑇 = −(𝐴 𝐵 − 𝐵 𝐴) 

So, 𝐴 𝐵 − 𝐵 𝐴 is skew-symmetric matrix 

13 (b) 

Since 𝐴 𝐵 exists 

∴ No. of rows in 𝐵 = No. of columns in 𝐴 

⇒ No. of rows in 𝐵 = 𝑛 

Also, 𝐵 𝐴 exists 

⇒ No. of columns in 𝐵 = No. of rows in 𝐴 

⇒ No. of columns in = 𝑚 

Hence, 𝐵 is of order 𝑛 × 𝑚 

14 (c) 

We have, 

(𝑘 𝐴)(adj 𝑘 𝐴) = |𝑘 𝐴| 𝐼𝑛 

⇒ 𝑘(𝐴 adj 𝑘 𝐴) = 𝑘𝑛|𝐴| 𝐼𝑛        [∵ |𝑘 𝐴| = 𝑘𝑛|𝐴|] 

⇒ 𝐴(adj 𝑘 𝐴) = 𝑘𝑛−1|𝐴| 𝐼𝑛 

⇒ 𝐴 adj (𝑘 𝐴) = 𝑘𝑛−1𝐴(adj 𝐴)  [∵ 𝐴 adj 𝐴 = |𝐴| 𝐼𝑛] 

⇒ 𝐴 adj (𝑘 𝐴) = 𝐴(𝑘𝑛−1adj A) 

⇒ 𝐴−1(𝐴 adj (𝑘 𝐴)) = 𝐴−1(𝐴 (𝑘𝑛−1adj 𝐴)) 

⇒ (𝐴−1𝐴)(adj 𝑘 𝐴) = (𝐴−1 𝐴)(𝑘𝑛−1 adj 𝐴) 

⇒ 𝐼(adj 𝑘 𝐴) = 𝐼(𝑘𝑛−1 adj 𝐴) 

⇒ adj 𝑘 𝐴 = 𝑘𝑛−1 (adj 𝐴) 

15 (c) 

It has a non- zero solution if 

|
1    𝑘 − 1
3 – 𝑘 − 1
1  − 3   1

| = 0 

⇒   −6𝑘 + 6 = 0 
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⇒        𝑘 = 1 

16 (b) 

(𝑎𝐼 + 𝑏𝐴)2 = (𝑎𝐼 + 𝑏𝐴)(𝑎𝐼 + 𝑏𝐴) 

      = 𝑎2𝐼2 + 𝑎𝐼(𝑏𝐴) + 𝑏𝐴(𝑎𝐼) + (𝑏𝐴)2 

Now, 𝐼2 = 𝐼 and 𝐼𝐴 = 𝐴 

∴ (𝑎𝐼 + 𝑏𝐴)2 = 𝑎2𝐼 + 2𝑎𝑏𝐴 + 𝑏2(𝐴2) 

Now, 𝐴2 = [
0  1
0  0

] [
0  1
0  0

] = [
0  0
0  0

] = 𝑂 

∴ (𝑎𝐼 + 𝑏𝐴)2 = 𝑎2𝐼 + 2𝑎𝑏𝐴  

17 (b) 

Since 𝐴 is orthogonal matrix 

∴ 𝐴 𝐴𝑇 = 𝐼 = 𝐴𝑇 𝐴 

⇒ |𝐴 𝐴𝑇| = |𝐼| = |𝐴𝑇 𝐴| 

⇒ |𝐴||𝐴𝑇| = 1 = |𝐴𝑇||𝐴| 

⇒ |𝐴|2 = 1 ⇒ |𝐴| = ±1 

18 (b) 

Since, given system of equations has no solution, ∆= 0 and any one amongst∆𝑥, ∆𝑦, ∆𝑧  is non-zero. 

Where     ∆= |
2  − 1    2
1  − 2    1
1      1    𝜆

| = 0 

And ∆𝑧 = |
2   − 1       2
1  − 2   − 4
1         1      𝜆

| = 6 ≠ 0 

⇒    𝜆 = 1 

19 (c) 

Since, 𝐴 is an idempotent matrix, therefore 𝐴2 = 𝐴 

⇒  [
2 −2 −16 − 4𝑥

−1 3 16 + 4𝑥
4 + 𝑥 −8 − 2𝑥 −12 + 𝑥2

] = [
2 −2 −4

−1 3 4
1 −2 𝑥

] 

On comparing,  16 + 4𝑥 = 4 

⇒   𝑥 = −3 

20 (a) 

We have, 

𝐴 = [
1 2 2
2 3 0
0 1 2

] and adj 𝐴 = [
6 −2 −6

−4 2 𝑥
𝑦 −1 1

] 

Clearly, |𝐴| = 6 − 8 + 4 = 2 

∴ 𝐴 (adj 𝐴) = |𝐴| 𝐼 

⇒ [
1 2 2
2 3 0
0 1 2

] [
6 −2 −6

−4 2 𝑥
𝑦 −1 −1

] = [
2 0 0
0 2 0
0 0 2

] 

⇒ [
2𝑦 − 2 0 2𝑥 − 18

0 2 3𝑥 − 12
2𝑦 − 4 0 𝑥 − 2

] = [
2 0 0
0 2 0
0 0 2

] 

⇒ 2𝑦 − 2 = 2, 2𝑦 − 4 = 0, 2𝑥 − 8 = 0, 3𝑥 − 12 = 0, 𝑥 − 2 = 2 

⇒ 𝑥 = 4, 𝑦 = 2 ⇒ 𝑥 + 𝑦 = 6 
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Q. 1 2 3 4 5 6 7 8 9 10 

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

           

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

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

           

 

 


