
CLASS : XIIth                                                                                      SUBJECT : MATHS

 DATE :                                                                                                 DPP NO. :4

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 = [
𝑎11𝑎21⋮𝑎𝑚1] and 𝐵 = [𝑏11 𝑏12 𝑏13 ⋯𝑏1𝑛] be two non-zero column and row matrices respectively

We have, 𝐴 𝐵 = [
𝑎11 𝑏11𝑎21 𝑏11⋮𝑎𝑚1 𝑏11

 

𝑎11 𝑏12𝑎21 𝑏12⋮𝑎𝑚1 𝑏12

 

𝑎11 𝑏13𝑎21 𝑏13⋮𝑎𝑚1 𝑏13

 

⋯𝑎11 𝑏1 𝑛𝑎21 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 
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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)

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, then𝐴𝐴―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)

cos𝜃 [ cos𝜃     sin𝜃― sin𝜃      cos𝜃] + sin𝜃 [sin𝜃 ― cos𝜃
cos𝜃     sin𝜃]

= [ cos2𝜃 + sin2𝜃                     0

         0                cos2𝜃 + sin2𝜃] = [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
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∴  |𝐴| ≠ 0 ⇒  [
1 0 ―𝑘
2 1 3𝑘 0 1 ] ≠ 0⇒ 1(1 ― 0) + 𝑘(0 ― 𝑘) ≠ 0⇒ 1 ― 𝑘2 ≠ 0  ⇒𝑘 ≠± 1

12 (b)

We have,

[ 1 ― tan𝜃
tan𝜃 1 ][ 1 tan𝜃― tan𝜃 1 ]

―1

= [𝑎 ―𝑏𝑏 𝑎 ]⇒[ 1 ― tan𝜃
tan𝜃 1 ] 1

1 + tan2𝜃 [ 1 ― tan𝜃
tan𝜃 1 ] = [𝑎 ―𝑏𝑏 𝑎 ]⇒ 1

1 + tan2𝜃 [1 ― tan2𝜃 ―2 tan𝜃
2 tan𝜃 1 ― tan2𝜃] = [𝑎 ―𝑏𝑏 𝑎 ]

⇒[
1 ― tan2𝜃
1 + tan2𝜃 ―2 tan𝜃

1 + tan2𝜃
2 tan𝜃

1 + tan2𝜃 1 ― tan2𝜃
1 + tan2𝜃] = [𝑎 ―𝑏𝑏 𝑎 ]

⇒[cos 2 𝜃 ― sin 2 𝜃
sin 2 𝜃 cos 2 𝜃 ] = [𝑎 ―𝑏𝑏 𝑎 ]⇒𝑎 = cos 2 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 = 0𝑐𝑥 ― 𝑦 + 𝑎𝑧 = 0𝑏𝑥 + 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 ―𝑏𝑐 ―1 𝑎𝑏 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
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⇒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⋯  ⋯  ⋯  ⋯  ⋯⋯  ⋯  ⋯  ⋯  ⋯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)
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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

ANSWER-KEY
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