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1 (c)

|
𝑏2𝑐2 𝑏𝑐 𝑏 + 𝑐𝑐2𝑎2 𝑐𝑎 𝑐 + 𝑎𝑎2𝑏2 𝑎𝑏 𝑎 + 𝑏|

On multiplying 𝑅1,𝑅2,𝑅3 by 𝑎,𝑏,𝑐 respectively and divide the whole by 𝑎𝑏𝑐
=

1𝑎𝑏𝑐 |
𝑎𝑏2𝑐2 𝑎𝑏𝑐 𝑎(𝑏 + 𝑐)𝑏𝑐2𝑎2 𝑏𝑐𝑎 𝑏(𝑐 + 𝑎)𝑎2𝑏2𝑐 𝑎𝑏𝑐 𝑐(𝑎 + 𝑏)

|
On taking common 𝑎𝑏𝑐 from 𝐶1and 𝐶2, we get

=
(𝑎𝑏𝑐)(𝑎𝑏𝑐)𝑎𝑏𝑐 |

𝑏𝑐 1 𝑎𝑏 + 𝑎𝑐𝑐𝑎 1 𝑏𝑐 + 𝑎𝑏𝑎𝑏 1 𝑐𝑎 + 𝑏𝑐|
Now, 𝐶1→𝐶1 + 𝐶3

= 𝑎𝑏𝑐|
𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 1 𝑎𝑏 + 𝑎𝑐𝑐𝑎 + 𝑏𝑐 + 𝑎𝑏 1 𝑏𝑐 + 𝑎𝑏𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 1 𝑐𝑎 + 𝑏𝑐|

= (𝑎𝑏𝑐)(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)|
1 1 𝑎𝑏 + 𝑎𝑐
1 1 𝑏𝑐 + 𝑎𝑏
1 1 𝑐𝑎 + 𝑏𝑐|

= 0        [ ∵   two columns are identical]

2 (b)

We have, |
1 + 𝑎 1 1

1 1 + 𝑏 1
1 1 1 + 𝑐| = 𝜆

Applying 𝐶2→𝐶2 ― 𝐶1 and 𝐶3→𝐶3 ― 𝐶1⇒ |
1 + 𝑎 ―𝑎 ―𝑎

1 𝑏 0
1 0 𝑐 | = 𝜆

On expanding w.r.t. 𝑅3, we get𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 + 𝑎𝑏𝑐 = 𝜆     ...(i)

Given 𝑎―1 + 𝑏―1 + 𝑐―1 = 0

1𝑎 +
1𝑏 +

1𝑐 = 0⇒𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 = 0
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From Eq. (i), 𝜆 = 𝑎𝑏𝑐
3 (c)

We have,

|
𝑥 + 1 𝑥 + 2 𝑥 + 𝑎𝑥 + 2 𝑥 + 3 𝑥 + 𝑏𝑥 + 3 𝑥 + 4 𝑥 + 𝑐|
=

1

2|
𝑥 + 1 𝑥 + 2 𝑥 + 𝑎

2 𝑥 + 4 2 𝑥 + 6 2 𝑥 + 2 𝑏𝑥 + 2 𝑥 + 4 𝑥 + 𝑐 | [Applying R2→2 R2]

=
1

2|
𝑥 + 1 𝑥 + 2 𝑥 + 𝑎

0 0 0𝑥 + 2 𝑥 + 4 𝑥 + 𝑐| [Applying R2 ―(R1 + R3)]

= 0

4 (b)

|
𝑎 ― 𝑏 𝑏 ― 𝑐 𝑐 ― 𝑎𝑥 ― 𝑦 𝑦 ― 𝓏 𝓏 ― 𝑥𝑝 ― 𝑞 𝑝 ― 𝑟 𝑟 ― 𝑝| = |

0 𝑏 ― 𝑐 𝑐 ― 𝑎
0 𝑦 ― 𝓏 𝓏 ― 𝑥
0 𝑞 ― 𝑟 𝑟 ― 𝑝| = 0   (𝐶1→𝐶1 + 𝐶2 + 𝐶3)

5 (c)

|
𝑎 ― 𝑏 + 𝑐     –𝑎 ― 𝑏 + 𝑐         1𝑎 + 𝑏 + 2𝑐    –𝑎 + 𝑏 + 2𝑐     23𝑐                   3𝑐                         3|

|
2𝑎            ― 2𝑎                  0𝑎 + 𝑏 + 2𝑐    –𝑎 + 𝑏 + 2𝑐     23𝑐                   3𝑐                         3|

[using 𝑅1→𝑅1 + 𝑅2 ― 𝑅3]

= 2𝑎( ―3𝑎 + 3𝑏 + 6𝑐 ― 6𝑐) + 2𝑎(3𝑎 + 3𝑏 + 6𝑐 ― 6𝑐)
= 12𝑎𝑏
6 (a)

Ratio of cofactor to its minor of the element ―3, which is in the 3rd row and 2nd column =

( ―1)3+2 = ―1

7 (d)

We have,∆ = |
𝑥 + 1 𝜔 𝜔2𝜔 𝑥 + 𝜔2 1𝜔2 1 𝑥 + 𝜔|

⇒Δ = |
𝑥 + 1 + 𝜔 + 𝜔2 𝑥 + 𝜔 + 𝜔2 + 1 𝑥 + 1 + 𝜔 + 𝜔2𝜔 𝑥 + 𝜔2 1𝜔2 1 𝑥 + 𝜔 |

[Applying 𝑅1→𝑅1 + 𝑅2 + 𝑅3]⇒∆ = (𝑥 + 1 + 𝜔 + 𝜔2)|
1 1 1𝜔 𝑥 + 𝜔2 1𝜔2 1 𝑥 + 𝜔|

⇒∆ = 𝑥|
1 0 0𝜔 𝑥 + 𝜔2 ―𝜔 1 ―𝜔𝜔2 1 ―𝜔2 𝑥 + 𝜔― 𝜔2|⇒∆ = 𝑥[(𝑥 + 𝜔2 ―𝜔)(𝑥 + 𝜔― 𝜔2) ― (1 ―𝜔)(1 ― 𝜔2)]
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∴ ∆ = 0⇒𝑥 = 0

9 (d)

Applying 𝐶2→𝐶2 ― 𝐶1 and 𝐶3→𝐶3 ― 𝐶1 to the given determinant and expanding it along first now, 

we get⇒( sin𝐵 ― sin𝐴 )( sin𝐶 ― sin𝐴 )

× | 1 1

1 + sin𝐵 + sin𝐴 1 + sin𝐶 + sin𝐴| = 0⇒(sin𝐵 ― sin𝐴)(sin𝐶 ― sin𝐴)(sin𝐶 ― sin𝐵) = 0⇒ sin𝐵 = sin𝐴 or sin𝐶 = sin𝐴 or sin𝐶 = sin𝐵⇒𝐴 = 𝐵 or 𝐵 = 𝐶 or 𝐶 = 𝐴⇒∆𝐴𝐵𝐶 is isosceles

10 (c)

We have, 𝐷𝑟 = |
2𝑟―1 3𝑟―1 4𝑟―1𝑥 𝑦 𝓏

2𝑛― 1 (3𝑛― 1)/2 (4𝑛― 1)/3
|

⇒ 

𝑛
𝑟=1

𝐷𝑟 = |
𝑛

𝑟=1

2𝑟―1

𝑛
𝑟=1

3𝑟―1

𝑛
𝑟=1

4𝑟―1𝑥 𝑦 𝓏
2𝑛― 1 (3𝑛― 1)/2 (4𝑛― 1)/3

|
⇒ 

𝑛
𝑟=1

𝐷𝑟 = |
2𝑛― 1 (3𝑛― 1)/2 (4𝑛― 1)/3𝑥 𝑦 𝓏
2𝑛― 1 (3𝑛― 1)/2 (4𝑛― 1)/3

|∑𝑛𝑟=1𝐷𝑟 = 0  ( ∵  two rows are same)

11 (b)

We have,

|
1 1 1

1 + sin𝐴 1 + sin𝐵 1 + sin𝐶
sin𝐴 + sin2𝐴 sin𝐵 + sin2𝐵 sin𝐶 + sin2𝐶| = 0

⇒|
1 1 1

sin𝐴 sin𝐵 sin𝐶
sin𝐴 + sin2𝐴 sin𝐵 + sin2𝐵 sin𝐶 + sin2𝐶| = 0

Applying R2→𝑅2 ― 𝑅1⇒|
1 1 1

sin𝐴 sin𝐵 sin𝐶
sin2𝐴 sin2𝐵 sin2𝐶| = 0   Applying 𝑅3→𝑅3 ― 𝑅2⇒(sin𝐴 ― sin𝐵)(sin𝐵 ― sin𝐶)(sin𝐶 ― sin𝐴) = 0⇒ sin𝐴 = sin𝐵 or, sin𝐵 = sin𝐶 or, sin𝐶 = sin𝐴⇒∆𝐴𝐵𝐶 is isosceles

12 (c)

We have,
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det(𝐴) = |
1 sin𝜃 1― sin𝜃 1 sin𝜃―1 ― sin𝜃 1

| = 2(1 + sin2𝜃 )

Now,

0 ≤ sin2𝜃 ≤ 1 for all 𝜃 ∈ [0,2 𝜋)⇒2 ≤ 2 + 2sin2𝜃 ≤ 4 for all 𝜃 ∈ [0,2 𝜋)⇒ Det(𝐴) ∈ [2,4]

13 (d)

Let ∆ = |
1 5 π

log𝑒 𝑒 5 5

log10 10 5 𝑒 |
⇒ ∆ = |

1 5 π
1 5 5
1 5 𝑒 | = 5|

1 1 π
1 1 5
1 1 𝑒 |   ( ∵ log𝑎𝑎 = 1)

= 0    ( ∵  two columns are identical)

14 (a)

Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3, we get

𝑓(𝑥) = |
1 + 𝑎2𝑥 + 𝑥 + 𝑥𝑏2 + 𝑥 + 𝑐2𝑥 (1 + 𝑏2)𝑥 (1 + 𝑐2)𝑥𝑥 + 𝑎2𝑥 + 1 + 𝑏2𝑥 + 𝑥 + 𝑐2𝑥 (1 + 𝑏2𝑥) (1 + 𝑐2)𝑥𝑥 + 𝑎2𝑥 + 𝑥 + 𝑏2𝑥 + 1 + 𝑐2𝑥 (1 + 𝑏2)𝑥 (1 + 𝑐2𝑥)|

= |
1 (1 + 𝑏2)𝑥 (1 + 𝑐2)𝑥
1 1 + 𝑏2𝑥 (1 + 𝑐2)𝑥
1 (1 + 𝑏2)𝑥 1 + 𝑐2𝑥 |  

[ ∵ 𝑎2 + 𝑏2 + 𝑐2 + 2 = 0]

Applying 𝑅1→𝑅1 ― 𝑅3,  𝑅2→𝑅2 ― 𝑅3

= |
0 0 𝑥 ― 1
0 1 ― 𝑥 𝑥 ― 1

1 (1 + 𝑏2)𝑥 1 + 𝑐2𝑥| = 1[0 ― (𝑥 ― 1)(1 ― 𝑥)]

= (𝑥 ― 1)2⇒𝑓(𝑥) is a polynomial of degree 2

15 (c)

Since system of equations is consistent.∴  |
1 1 ―1
2 ―1 ―𝑐―𝑏 3𝑏 ―𝑐| = 0⇒𝑐 + 𝑏𝑐 ― 6𝑏 + 𝑏 + 2𝑐 + 3𝑏𝑐 = 0⇒3𝑐 + 4𝑏𝑐 ― 5𝑏 = 0⇒𝑐 =

5

3 + 4𝑏
But 𝑐 < 1⇒ 

5𝑏
3 + 4𝑏 < 1⇒ 

𝑏 ― 3

3 + 4𝑏 < 0
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⇒𝑏 ∈ ( ― 3

4
, 3)

16 (a)

Applying 𝑅2→𝑅2 ― 𝑅3, we get

|
1 1 1
4 4 4

(2𝑥― 2―𝑥)2 (3𝑥― 3―𝑥)2 (5𝑥― 5―𝑥)2|
= 4|

1 1 1
1 1 1

(2𝑥― 2―𝑥)2 (3𝑥― 3―𝑥)2 (5𝑥― 5―𝑥)2|
= 4 × 0 = 0           [ ∴ two rows are identical]

17 (b)

We have,𝐴𝐴―1 = 𝐼⇒ det (𝐴𝐴―1) = det(𝐼)⇒det(𝐴)det (𝐴―1) = 1         [ ∵ det(𝐴 𝐵) = det(𝐴)det(𝐵)
and, det(𝐼) = 1 ]⇒ det (𝐴―1) =

1

det(𝐴)
18 (b)

We have,

|
1 + 𝑎𝑥 1 + 𝑏𝑥 1 + 𝑐𝑥
1 + 𝑎1𝑥 1 + 𝑏1𝑥 1 + 𝑐1𝑥
1 + 𝑎2𝑥 1 + 𝑏2𝑥 1 + 𝑐2𝑥|
= |

1 + 𝑎𝑥 (𝑏 ― 𝑎)𝑥 (𝑐 ― 𝑎)𝑥
1 + 𝑎1𝑥 (𝑏1 ― 𝑎1)𝑥 (𝑐1 ― 𝑎1)𝑥
1 + 𝑎2𝑥 (𝑏2 ― 𝑎2)𝑥 (𝑐2 ― 𝑎2)𝑥|

Applying 𝐶2→𝐶2 ― 𝐶1 and 𝐶3→𝐶3 ― 𝐶1

= 𝑥2|
1 + 𝑎𝑥 𝑏 ― 𝑎 𝑐 ― 𝑎
1 + 𝑎1𝑥 𝑏1 ― 𝑎1 𝑐1 ― 𝑎1

1 + 𝑎2𝑥 𝑏2 ― 𝑎2 𝑐2 ― 𝑎2
|

= 𝑥2[(1 + 𝑎𝑥){(𝑏1 ― 𝑎1)(𝑐2 ― 𝑎2) ― (𝑏2 ― 𝑎2)(𝑐1 ― 𝑎1)} ― (1 + 𝑎1𝑥)
{(𝑏 ― 𝑎)(𝑐2 ― 𝑎2) ― (𝑐 ― 𝑎)(𝑏2 ― 𝑎2)} + (1 + 𝑎2𝑥){(𝑏 ― 𝑎)(𝑐1 ― 𝑎1) ― (𝑐 ― 𝑎)(𝑏1 ― 𝑎1)}
]

= 𝑥2(𝜆 𝑥 + 𝜇), where 𝜆 and 𝜇 are constants

= 𝜇 𝑥2 + 𝜆 𝑥3

Hence, 𝐴0 = 𝐴1 = 0

19 (b)𝑓(𝑥) = |
𝑎 ―1 0𝑎𝑥 𝑎 ―1𝑎𝑥2 𝑎𝑥 𝑎 |

Applying 𝑅3→𝑅3 ―𝑥𝑅2

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



𝑓(𝑥) = |
𝑎 ―1 0𝑎𝑥 𝑎 ―1
0 0 𝑎 + 𝑥| = (𝑎 + 𝑥)(𝑎2 + 𝑎𝑥)⇒𝑓(𝑥) = 𝑎(𝑎 + 𝑥)2∴ 𝑓(2𝑥) = 𝑎(𝑎 + 2𝑥)2⇒𝑓(2𝑥) ― 𝑓(𝑥) = 𝑎𝑥(2𝑎 + 3𝑥)

20 (c)

|
―12     0         𝜆
0       2    ― 1
2       1       15 |=-360⇒  ― 12(30 + 1) ― 4𝜆 = ―360⇒   ― 372 + 360 = 4 𝜆  ⇒   𝜆 = ― 12

4
= ―3
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