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1 (b)

Since,  𝑃 = [
𝑖 0 ―𝑖
0 ―𝑖 𝑖―𝑖 𝑖 0 ] and 𝑄 = [

―𝑖 𝑖
0 0𝑖 ―𝑖]∴  𝑃𝑄 = [

𝑖 0 ―𝑖
0 ―𝑖 𝑖―𝑖 𝑖 0 ] [

―𝑖 𝑖
0 0𝑖 ―𝑖]

= [
― 𝑖2 ― 𝑖2 𝑖2 + 𝑖2𝑖2 ― 𝑖2𝑖2 ― 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)

Topic :-MATRICES

SOLUTIONS

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



Given,  𝐴 = [cosθ   ― sinθ
sinθ     cosθ ]∴    𝐴―1 = ⌈ cosθ   sinθ― sinθ     cosθ⌉ = 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 get𝑥 = ―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, if𝐴𝑛 = [
𝑑1 0 0
0 𝑑2 0
0 0 𝑑3

] = diag [𝑑1 𝑑2 𝑑3]

Then,𝐴𝑛 = [
𝑑𝑛1 0 0

0 𝑑𝑛2 0

0 0 𝑑𝑛3] = diag [𝑑𝑛1 𝑑𝑛2 𝑑𝑛3]

∴ 𝐴5 = [
25 0 0

0 25 0

0 0 25] = 16 𝐴
9 (c)𝐴𝐵 = 𝐼⇒  𝐵 = 𝐴―1

=
1

1 + tan2θ 
[ 1         ― tanθ
tanθ                1]
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=
1

sec2θ 
[ 1         ― tanθ
tanθ                1]⇒   ( sec2θ) B = [1      ― tanθ

tanθ           1 ] = A( ― θ)
10 (b)

It is given that 𝐴 = [𝑎𝑖𝑗] is a skew-symmetric matrix𝑎𝑖𝑗 = ― 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 ∈ 𝑁𝐴𝑘 = diag (𝑑𝑘1,𝑑𝑘2,…,𝑑𝑘𝑛)

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)
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15 (c)

It has a non- zero solution if

|
1    𝑘 ― 1
3 –𝑘 ― 1
1  ― 3   1| = 0⇒   ― 6𝑘 + 6 = 0⇒       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 𝑥𝑦 ―1 1 ]
Clearly, |𝐴| = 6 ― 8 + 4 = 2∴ 𝐴 (adj 𝐴) = |𝐴| 𝐼
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⇒[
1 2 2
2 3 0
0 1 2][

6 ―2 ―6―4 2 𝑥𝑦 ―1 ―1] = [
2 0 0
0 2 0
0 0 2]

⇒[
2𝑦 ― 2 0 2𝑥 ― 18

0 2 3𝑥 ― 122𝑦 ― 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

ANSWER-KEY

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
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