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2 (a)

Given equations are 𝑥 ― 𝑐𝑦 ― 𝑏𝑧= 0𝑐𝑥 ― 𝑦+ 𝑎𝑧= 0 and  𝑏𝑥+ 𝑎𝑦 ― 𝑧= 0

For non-zero solution

|
1  ― 𝑐  ― 𝑏𝑐  ― 1      𝑎𝑏     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)
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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 get5𝑥 ― 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 0𝑎 𝑏 ―1][

1 0 0
0 1 0𝑎 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]

= [α2 + 0 0 + 0α+ 1 0 + 1]
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= [ α2 0α+ 1 1]
Also,  𝐵= 𝐴2    (given)⇒ [1 0

5 1] = [ α2 0α+ 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] = [𝜔2  0

0  𝜔2]⇒  𝐴3 =  [𝜔2    0

0     𝜔2][𝜔  0
0  𝜔] = [𝜔3      0

0   𝜔3 ]
Similarly,  𝐴50 = [ 𝜔50      0

0        𝜔50] 

                            = [(𝜔2)16𝜔2               0

0               (𝜔3)16𝜔2]
=[𝜔2    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= [ cosθ   sinθ― sinθ    cosθ]∴   adj(A) = [cosθ  ― sinθ
sinθ    cosθ ]

19 (a)
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∵ |𝐴| = 0― 1(1― 9) + 2(1― 6)

= 8― 10 =―2≠ 0

adj (𝐴) = [
―1     1 ― 1
8 ― 6    2―5     3 ― 1]

∴   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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ANSWER-KEY

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

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