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1 (d)

Clearly, 𝑥 = 0 satifies the given equation

2 (c)

Let ∆ = |
10! 11! 12!
11! 12! 13!
12! 13! 14!|

= 10!11!12!|
1 11 11 × 12
1 12 12 × 13
1 13 13 × 14|

Applying 𝑅2→𝑅2 ― 𝑅1 and 𝑅3→𝑅3 ― 𝑅1

= 10!11!12!|
1 11 11 × 12
0 1 24
0 2 50 |

= (10!11!12!)(50 ― 48)

= 2 ∙ (10!11!12!)

3 (c)

We have, |sin𝑥 cos𝑥 cos𝑥
cos𝑥 sin𝑥 cos𝑥
cos𝑥 cos𝑥 sin𝑥| = 0

Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3⇒ |
sin𝑥 + 2 cos𝑥 cos𝑥 cos𝑥
sin𝑥 + 2 cos𝑥 sin𝑥 cos𝑥
sin𝑥 + 2 cos𝑥 cos𝑥 sin𝑥| = 0

⇒(2 cos𝑥 + sin𝑥)|
1 cos𝑥 cos𝑥
1 sin𝑥 cos𝑥
1 cos𝑥 sin𝑥| = 0

Applying 𝑅2→𝑅2 ― 𝑅1, 𝑅3→𝑅3 ― 𝑅1⇒ (2 cos𝑥 + sin𝑥)|
1 cos𝑥 cos𝑥
0 sin𝑥 – cos𝑥 0
0 0 sin𝑥 – cos𝑥| = 0 ⇒ (2 cos𝑥 + sin𝑥)(sin𝑥 – cos𝑥)2 = 0∴ tan𝑥 = ―2,1 But tan𝑥 ≠ ―2, because it does not lie in the interval [ ― π

4,

π
4

].∴ tan𝑥 = 1

So, 𝑥 =
π
4
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4 (a)

|
(𝑎𝑥 + 𝑎―𝑥)2 (𝑎𝑥― 𝑎―𝑥)2

1

(𝑏𝑥 + 𝑏―𝑥)2 (𝑏𝑥― 𝑏―𝑥)2
1

(𝑐𝑥 + 𝑐―𝑥)2 (𝑐𝑥― 𝑐―𝑥)2
1

|
Applying 𝐶1→𝐶1 ― 𝐶2

= |
4 (𝑎𝑥― 𝑎―𝑥)2

1

4 (𝑏𝑥― 𝑏―𝑥)2
1

4 (𝑐𝑥― 𝑐―𝑥)2
1

| = 4|
1 (𝑎𝑥― 𝑎―𝑥)2

1

1 (𝑏𝑥― 𝑏―𝑥)2
1

1 (𝑐𝑥― 𝑐―𝑥)2
1

| = 0  ( ∵ two columns are identical)

5 (c)

Given matrix is non-singular, then

|
𝜆  1  0
0  2  3
0  0  𝜆| ≠ 0⇒𝜆(2𝜆 ― 0) ≠ 0⇒ 𝜆 ≠ 0

6 (d)

Let ∆ = |
𝑎 2 𝑏2 𝑐2

(𝑎 + 1)2 (𝑏 + 1)2 (𝑐 + 1)2

(𝑎 ― 1)2 (𝑏 ― 1)2 (𝑐 ― 1)2|
Applying 𝑅2→𝑅2 ― 𝑅3

= |
𝑎2 𝑏2 𝑐24𝑎 4𝑏 4𝑐

(𝑎 ― 1)2 (𝑏 ― 1)2 (𝑐 ― 1)2|
= 4|

𝑎2 𝑏2 𝑐2𝑎 𝑏 𝑐
(𝑎 ― 1)2 (𝑏 ― 1)2 (𝑐 ― 1)2|

Applying 𝑅3→𝑅3 ― (𝑅1 ―2𝑅2)

=4|
𝑎2  𝑏2  𝑐2𝑎     𝑏     𝑐

1      1     1
|∴ 𝑘 = 4

7 (c)

Let 𝑓(𝑥) = 𝑎0𝑥2 + 𝑎1𝑥 + 𝑎2

and g(𝑥) = 𝑏2𝑥2 + 𝑏1𝑥 + 𝑏2

Also, ℎ(𝑥) = 𝑐0𝑥2 + 𝑐1𝑥 + 𝑐2

Then, Δ(𝑥) = |
𝑓(𝑥) g(𝑥) ℎ(𝑥)

2𝑎0𝑥 + 𝑎1 2𝑏0𝑥 + 𝑏1 2𝑐0𝑥 + 𝑐1

2𝑎0 2𝑏0 2𝑐0
|

= 𝑥|
𝑓(𝑥) g(𝑥) ℎ(𝑥)
2𝑎0 2𝑏0 2𝑐0

2𝑎0 2𝑏0 2𝑐0
| + |

𝑓(𝑥) g(𝑥) ℎ(𝑥)𝑎1 𝑏1 𝑐1

2𝑎0 2𝑏0 2𝑐0
|
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= 0 + 2|
𝑓(𝑥) g(𝑥) ℎ(𝑥)𝑎1 𝑏1 𝑐1𝑎0 𝑏0 𝑐0

|
= 2[(𝑏1𝑐0 ― 𝑏0𝑐1)𝑓(𝑥) ― (𝑎1𝑐0 ― 𝑎0𝑐1)g(𝑥) + (𝑎1𝑏0 ― 𝑎0𝑏1)ℎ(𝑥)]

Hence, degree of Δ(𝑥) ≤ 2

8 (d)

Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3, we get

|
2(𝑥 + 𝑦 + 𝑧) 𝑦 + 𝑧 𝑧 + 𝑥𝑥 + 𝑦 + 𝑧 𝑦 𝑧

0 𝑦 ― 𝑧 𝑧 ― 𝑥|
= (𝑥 + 𝑦 + 𝑧)|

2 𝑦 ― 𝑧 𝑧 + 𝑥
1 𝑦 𝑧
0 𝑦 ― 𝑧 𝑧 ― 𝑥|

Applying 𝑅2→2𝑅2 ― 𝑅1

= (𝑥 + 𝑦 + 𝑧)|
2 𝑦 + 𝑧 𝑧 + 𝑥
0 𝑦 ― 𝑧 𝑧 ― 𝑥
0 𝑦 ― 𝑧 𝑧 ― 𝑥|

= 0   [ ∴ two rows are identical]

9 (d)

Given, 𝑓(𝑥) = |
1 + 𝑎 1 + 𝑎𝑥 1 + 𝑎𝑥2

1 + 𝑏 1 + 𝑏𝑥 1 + 𝑏𝑥2

1 + 𝑏 1 + 𝑐𝑥 1 + 𝑐𝑥2|
⇒𝑓(𝑥) = |

1 + 𝑎 𝑎(𝑥 ― 1) 𝑎𝑥(𝑥 ― 1)
1 + 𝑏 𝑏(𝑥 ― 1) 𝑏𝑥(𝑥 ― 1)
1 + 𝑏 𝑐(𝑥 ― 1) 𝑐𝑥(𝑥 ― 1)|

= (𝑥 ― 1)𝑥(𝑥 ― 1)|
1 + 𝑎  𝑎  𝑎
1 + 𝑏  𝑏  𝑏
1 + 𝑐  𝑐  𝑐 |=0

( ∴ two columns are same)

10 (c)

We have, 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 50𝑥 + 𝑑 = |
𝑥3 ― 14𝑥2 ―𝑥 3𝑥 + 𝜆4𝑥 + 1 3𝑥 𝑥 ― 4―3 4 0

|
On differentiating with respect to 𝑥, we get4𝑎𝑥3 + 3𝑏𝑥2 + 2𝑐𝑥 + 50 = |

3𝑥2 ― 28𝑥 ―1 34𝑥 + 1 3𝑥 𝑥 ― 4―3 4 0
| + |

𝑥3 ― 14𝑥2 ―𝑥 3𝑥 + 𝜆
4 3 1―3 4 0

|
Now, put 𝑥 = 0, we get

50 = |
0 ―1 3
1 0 ―4―3 4 0 | + |

0 0 𝜆
4 3 1―3 4 0|⇒50 = 25𝜆⇒ 𝜆 = 2

11 (d)
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We have, |
𝑥2 + 𝑥 𝑥 + 1 𝑥 ― 2

2𝑥2 + 3𝑥 ― 1 3𝑥 3𝑥 ― 3𝑥2 + 2𝑥 + 3 2𝑥 ― 1 2𝑥 ― 1
| = 𝐴𝑥 ― 12

On putting 𝑥 = 1 on both sides, we get

|
2 2 ―1
4 3 0
6 1 1 | = 𝐴 ― 12

Applying 𝐶1→𝐶1 ― 𝐶2⇒ |
0 2 ―1
1 3 0
5 1 1 | = 𝐴 ― 12⇒ ― 2(1) + ( ―1)( ―14) = 𝐴 ― 12⇒𝐴 = 24

12 (a)

We have, |
𝑥 + 𝛼 𝛽 𝛾𝛾 𝑥 + 𝛽 𝛼𝛼 𝛽 𝑥 + 𝛾| = 0

Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3⇒ |
𝑥 + 𝛼 + 𝛽 + 𝛾 𝛽 𝛾𝑥 + 𝛼 + 𝛽 + 𝛾 𝑥 + 𝛽 𝛼𝑥 + 𝛼 + 𝛽 + 𝛾 𝛽 𝑥 + 𝛾| = 0

⇒(𝑥 + 𝛼 + 𝛽 + 𝛾)|
1 𝛽 𝛾
1 𝑥 + 𝛽 𝛼
1 𝛽 𝑥 + 𝛾| = 0

Applying 𝑅2→𝑅2 ― 𝑅1 and 𝑅3→𝑅3 ― 𝑅1⇒ (𝑥 + 𝛼 + 𝛽 + 𝛾)|
1 𝛽 𝛾
0 𝑥 𝛼 ― 𝛾
0 0 𝑥 | = 0⇒ (𝑥 + 𝛼 + 𝛽 + 𝛾)(𝑥2 ― 0) = 0⇒𝑥 = 0  or 𝑥 = ―(𝛼 + 𝛽 + 𝛾)

13 (b)

We have,∆ = |
1/𝑎 1 𝑏𝑐1/𝑏 1 𝑐𝑎1/𝑐 1 𝑎𝑏|

⇒∆ =
1𝑎𝑏𝑐 |

1 𝑎 𝑎𝑏𝑐
1 𝑏 𝑎𝑏𝑐
1 𝑐 𝑎𝑏𝑐|  Applying 𝑅1→𝑅1(𝑎),𝑅2→𝑅2(𝑏)and 𝑅3→𝑅3(𝑐)

⇒∆ =
𝑎𝑏𝑐𝑎𝑏𝑐|1 𝑎 1

1 𝑏 1
1 𝑐 1|     [Taking 𝑎𝑏𝑐 common from 𝐶3]

⇒∆ =
𝑎𝑏𝑐𝑎𝑏𝑐 × 0 = 0

14 (b)

We have, |𝐴| ≠ 0. Therefore, 𝐴―1 exists

Now, 𝐴𝐵 = 𝐴𝐶⇒𝐴―1(𝐴𝐵) = 𝐴―1(𝐴𝐶)
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⇒(𝐴―1𝐴)𝐵 = (𝐴―1𝐴)𝐶⇒𝐵 = 𝐶
16 (c)

Applying 𝐶3→𝐶3 ―𝜔 𝐶1, we get

|
𝑎 𝑏𝜔2 𝑎𝜔𝑏𝜔 𝑐 𝑏𝜔2𝑐𝜔2 𝑎𝜔 𝑐 | = |

𝑎 𝑏𝜔2 0𝑏𝜔 𝑐 0𝑐𝜔2 𝑎𝜔 0
| = 0

17 (d)

|
𝑎 + 𝑏 𝑎 + 2𝑏 𝑎 + 3𝑏𝑎 + 2𝑏 𝑎 + 3𝑏 𝑎 + 4𝑏𝑎 + 4𝑏 𝑎 + 5𝑏 𝑎 + 6𝑏|

= |
𝑎 + 𝑏 𝑎 + 2𝑏 𝑎 + 3𝑏𝑏 𝑏 𝑏2𝑏 2𝑏 2𝑏 |   (𝑅2→𝑅2 ― 𝑅1𝑅3→𝑅3 ― 𝑅2

)
=  0   ( ∵  𝑅2 and 𝑅3 are proportional)

18 (c)

Applying 𝑅1→𝑅1 ― (𝑅2 + 𝑅3), we get

|
0 ―2𝑧 ―2𝑦𝑦 𝑧 + 𝑥 𝑦𝑧 𝑧 𝑥 + 𝑦|
= 2𝑧(𝑥𝑦 + 𝑦2 ― 𝑦𝑧) ― 2𝑦(𝑦𝑧 ― 𝑧2 ― 𝑥𝑧)
= 2𝑥𝑦𝑧 + 2𝑦2𝑧 ― 2𝑦𝑧2 ― 2𝑦2𝑧 + 2𝑦𝑧2 + 2𝑥𝑦𝑧
= 4𝑥𝑦𝑧
19 (b)

We have,𝑑𝑑 𝑥(∆1) = |
1 0 0𝑎 𝑥 𝑏𝑎 𝑎 𝑥| + |

𝑥 𝑏 𝑏
0 1 0𝑎 𝑎 𝑥| + |

𝑥 𝑏 𝑏𝑎 𝑥 𝑏
0 0 1|

⇒ 𝑑𝑑 𝑥(∆1) = |𝑥 𝑏𝑎 𝑥| + |𝑥 𝑏𝑎 𝑥| + |𝑥 𝑏𝑎 𝑥| = 3 ∆2
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ANSWER-KEY

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

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

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

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