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1 (c)

Given, 𝑓(𝑥) = |
1 2(𝑥 ― 1) 3(𝑥 ― 1)(𝑥 ― 2)𝑥 ― 1 (𝑥 ― 1)(𝑥 ― 2) (𝑥 ― 1)(𝑥 ― 2)(𝑥 ― 3)𝑥 𝑥(𝑥 ― 1) 𝑥(𝑥 ― 1)(𝑥 ― 2) |

= (𝑥 ― 1)(𝑥 ― 1)(𝑥 ― 2)|
1 2 3𝑥 ― 1 𝑥 ― 2 𝑥 ― 3𝑥 𝑥 𝑥 |

Applying 𝐶1→𝐶1 ― 𝐶2, 𝐶2→𝐶2 ― 𝐶3

= (𝑥 ― 1)2(𝑥 ― 2)|
―1 ―1 3
1 1 𝑥 ― 3
0 0 𝑥 |

= (𝑥 ― 1)2(𝑥 ― 2)𝑥( ―1 + 1) = 0⇒𝑓(𝑥) = 0∴ 𝑓(49) = 0

2 (b)

Given that, |
1 + 𝑎𝑥 1 + 𝑏𝑥 1 + 𝑐𝑥
1 + 𝑎1𝑥 1 + 𝑏1𝑥 1 + 𝑐1𝑥
1 + 𝑎2𝑥 1 + 𝑏2𝑥 1 + 𝑐2𝑥|

= 𝐴0 + 𝐴1𝑥 + 𝐴2𝑥2 + 𝐴3𝑥3

On putting 𝑥 = 0 on both sides, we get

|
1 1 1
1 1 1
1 1 1| = 𝐴0⇒𝐴0 = 0

4 (d)

We have,

|
cos𝛼 sin𝛼 0
cos𝛽 sin𝛽 0
cos𝛾 sin𝛾 0||

cos𝛼 sin𝛼 0
cos𝛽 sin𝛽 0
cos𝛾 sin𝛾 0|

= |
1 cos(𝛽 ― 𝛼) cos(𝛾 ― 𝛼)

cos(𝛼 ― 𝛽) 1 cos(𝛾 ― 𝛽)
cos(𝛼 ― 𝛾) cos(𝛽 ― 𝛾) 1

|
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∴ |
1 cos(𝛽 ― 𝛼) cos(𝛾 ― 𝛼)

cos(𝛼 + 𝛽) 1 cos(𝛾 ― 𝛽)
cos(𝛼 ― 𝛾) cos(𝛽 ― 𝛾) 1

| = 0

5 (a)

Given, |
𝑥  3  7
2  𝑥  2
7  6  𝑥|=0⇒𝑥(𝑥2 ― 12) ― 3(2𝑥 ― 14) + 7(12 ― 7𝑥) = 0⇒𝑥3 ― 67𝑥 + 126 = 0⇒(𝑥 + 9)(𝑥2 ― 9𝑥 + 14) = 0⇒(𝑥 + 9)(𝑥 ― 2)(𝑥 ― 7) = 0⇒𝑥 = ―9, 2, 7

Hence, the other two roots are 2, 7

6 (c)

From the sine rule, we have⇒ sin𝐴𝑎 =
sin𝐵𝑏 =

sin𝐶𝑐 = 𝑘(say),⇒ sin𝐴 = 𝑎𝑘, sin𝐵 = 𝑏𝑘 and sin𝐶 = 𝑐𝑘∴ |
𝑎2 𝑏 sin𝐴 𝑐 sin𝐴𝑏 sin𝐴 1 cos(𝐵 ― 𝐶)𝑐 sin𝐴 cos(𝐵 ― 𝐶) 1

|
= |

𝑎2 𝑎𝑏𝑘 𝑎𝑐𝑘𝑎𝑏𝑘 1 cos(𝐵 ― 𝐶)𝑎𝑐𝑘 cos(𝐵 ― 𝐶) 1
|

= 𝑎2|
1 sin𝐵 sin𝐶

sin𝐵 1 cos(𝐵 ― 𝐶)
sin𝐶 cos(𝐵 ― 𝐶) 1

|
= 𝑎2|

1 sin(𝐴 + 𝐶) sin(𝐴 + 𝐵)
sin(𝐴 + 𝐶) 1 cos(𝐵 ― 𝐶)
sin(𝐴 + 𝐵) cos(𝐵 ― 𝐶) 1

|
= 𝑎2|

sin𝐴 cos𝐴 0
cos𝐶 sin𝐶 0
cos𝐵 sin𝐵 0

||
sin𝐴 cos𝐴 0
cos𝐶 sin𝐶 0
cos𝐵 sin𝐵 0

| = 𝑎2 × 0 = 0

7 (b)

Given, 𝐷 = |
1 1 1
1 1 + 𝑥 1
1 1 1 + 𝑦|

Applying 𝐶2→𝐶2 ―𝐶 and 𝐶3→𝐶3 ― 𝐶1

= |
1  0  0
1  𝑥  0
1  0  𝑦| = 𝑥𝑦

Hence, 𝐷 is divisible by both 𝑥 and 𝑦.

8 (a)

Taking 𝑥 common from 𝑅2and 𝑥(𝑥 ― 1)common from 𝑅3,we get
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𝑓(𝑥) = 𝑥2(𝑥 ― 1)|
1 𝑥 (𝑥 + 1)
2 (𝑥 ― 1) (𝑥 + 1)
3 (𝑥 ― 2) (𝑥 + 1)|

⇒𝑓(𝑥) = 𝑥2(𝑥 ― 1)(𝑥 + 1)|
1 𝑥 1
2 𝑥 ― 1 1
3 𝑥 ― 2 1|

= 𝑥2(𝑥2 ― 1)|
1 𝑥 1
1 ―1 0
2 ―2 0|    [𝑅2→𝑅2 ― 𝑅1𝑅3→𝑅3 ― 𝑅1]⇒𝑓(𝑥) = 𝑥2(𝑥2 ― 1)( ―2 + 2) = 0⇒   𝑓(𝑥) = 0for all 𝑥∴     𝑓(11) = 0

9 (b)

Applying 𝑅2→𝑅2 ― 𝑅1,𝑅3→𝑅3 ― 𝑅1,we get

|
1 4 20
0 ―6 ―15

0 2𝑥 ― 4 5𝑥2 ― 20
|=0⇒1[ ―6(5𝑥2 ― 20) + 15(2𝑥 ― 4)] = 0⇒𝑥2 ― 𝑥 ― 2 = 0⇒(𝑥 ― 2)(𝑥 + 1) = 0⇒   𝑥 = ―1, 2

10 (b)

We have,

|
3𝑥 ― 8 3 3

3 3𝑥 ― 8 3
3 3 3𝑥 ― 8| = 0

⇒|
3𝑥 ― 2 3 33𝑥 ― 2 3𝑥 ― 8 33𝑥 ― 2 3 3𝑥 ― 8| = 0    Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3

⇒(3𝑥 ― 2)|
1 3 3
1 3𝑥 ― 8 3
1 3 3𝑥 ― 8| = 0

⇒(3𝑥 ― 2)|
1 3 3
0 3𝑥 ― 11 0
0 0 3𝑥 ― 11| = 0  

Applying 𝑅2→𝑅2 ― 𝑅1,𝑅3→𝑅3 ― 𝑅1⇒(3𝑥 ― 2)(3𝑥 ― 11)2 = 0⇒𝑥 = 2/3, 11/3

11 (a)

We have,

|
𝛼𝑥𝑥𝑥 

𝑥𝛽𝑥𝑥 

𝑥𝑥𝛾𝑥 

𝑥𝑥𝑥𝛿|
= |

𝛼𝑥𝑥𝑥 

𝑥 ― 𝛼―(𝑥 ― 𝛽)
0
0

 

𝑥 ― 𝛼
0―(𝑥 ― 𝛾)
0

 

𝑥 ― 𝛼
0
0―(𝑥 ― 𝛿)|
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= 𝛼|
― (𝑥 ― 𝛽) 0 0

0 ― (𝑥 ― 𝛾) 0
0 0 ― (𝑥 ― 𝛿)| ― 𝑥|

𝑥 ― 𝛼 𝑥 ― 𝛼 𝑥 ― 𝛼
0 ― (𝑥 ― 𝛾) 0
0 0 ― (𝑥 ― 𝛿)|

+𝑥|
𝑥 ― 𝛼 𝑥 ― 𝛼 𝑥 ― 𝛼― (𝑥 ― 𝛽) 0 0

0 0 ― (𝑥 ― 𝛿)| ― 𝑥|
𝑥 ― 𝛼 𝑥 ― 𝛼 𝑥 ― 𝛼― (𝑥 ― 𝛽) 0 0

0 ― (𝑥 ― 𝛾) 0 |
= ―𝛼(𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿) ― (𝑥 ― 𝛼)(𝑥 ― 𝛾)(𝑥 ― 𝛿)―𝑥(𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛿) ― 𝑥(𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛾)
= ―𝛼(𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿) + 𝑥(𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿)―𝑥(𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿) ― 𝑥(𝑥 ― 𝛼)(𝑥 ― 𝛾)(𝑥 ― 𝛿)―𝑥(𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛿) ― 𝑥(𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛾)

= (𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿)(𝑥 ― 𝛼) ― 𝑥[(𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛾) + (𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿) + (𝑥 ― 𝛾)
(𝑥 ― 𝛿)(𝑥 ― 𝛼) + (𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛿)]

= 𝑓(𝑥) ―𝑥𝑓′(𝑥), where, 𝑓(𝑥) = (𝑥 ― 𝛼)(𝑥 ― 𝛽)(𝑥 ― 𝛾)(𝑥 ― 𝛿)
12 (b)

Given |
1 𝑎 𝑏
1 𝑐 𝑎
1 𝑏 𝑐| = 0⇒𝑐2 ― 𝑎𝑏 ― 𝑎(𝑐 ― 𝑎) + 𝑏(𝑏 ― 𝑐) = 0⇒𝑎2 + 𝑏2 + 𝑐2 ― 𝑎𝑏 ― 𝑏𝑐 ― 𝑐𝑎 = 0⇒ 1

2
[(𝑎 ― 𝑏) 2 + (𝑏 ― 𝑐)2 + (𝑐 ― 𝑎)2] = 0⇒𝑎 = 𝑏 = 𝑐

So,∆𝐴𝐵𝐶 is equilateral triangle.∴ ∠𝐴 = 60°, ∠𝐵 = 60°, ∠𝐶 = 60°

sin2𝐴 + sin2𝐵 + sin2𝐶 = sin2 60° + sin2 60° + sin2 60°

= (
3

2 )
2

+ (
3

2 )
2

+ (
3

2 )
2

= 3 ×
3

4
=

9

4
14 (a)

Given that, ∆ = |
1 𝜔𝑛 𝜔2𝑛𝜔2𝑛 1 𝜔𝑛𝜔𝑛 𝜔2𝑛 1

|
Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3

= |
1 + 𝜔𝑛 + 𝜔2𝑛 𝜔𝑛 𝜔2𝑛
1 + 𝜔𝑛 + 𝜔2𝑛 1 𝜔𝑛
1 + 𝜔𝑛 + 𝜔2𝑛 𝜔2𝑛 1

|
= |

0 𝜔𝑛 𝜔2𝑛
0 1 𝜔𝑛
0 𝜔2𝑛 1

|
( ∵  If 𝑛 multiple of 3, then 1 + 𝜔𝑛 + 𝜔2𝑛 = 0)

= 0
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15 (b)

|
𝑥 3 6
3 6 𝑥
6 𝑥 3| = |

2 𝑥 7𝑥 7 2
7 2 𝑥| = [

4 5 𝑥
5 𝑥 4𝑥 4 5] = 0

⇒|
𝑥 + 9 𝑥 + 9 𝑥 + 9

3 6 𝑥
6 𝑥 3 | = |

9 + 𝑥 𝑥 + 9 9 + 𝑥𝑥 7 2
7 2 𝑥 |

= [
9 + 𝑥 9 + 𝑥 9 + 𝑥

5 𝑥 4𝑥 4 5 ] = 0

⇒(𝑥 + 9)|
1 0 0
3 3 𝑥 ― 3
6 𝑥 ― 6 ―3 | = (9 + 𝑥)|

1 0 0𝑥 7 ― 𝑥 2 ― 𝑥
7 ―5 𝑥 ― 7|

= (9 + 𝑥) |
1 0 0
5 𝑥 ― 5 ―1𝑥 4 ― 𝑥 5 ― 𝑥|

= 0⇒𝑥 + 9 = 0 ⇒𝑥 = ―9

16 (b)

The given system of equations will have a unique solution, if

|
𝑘 2 ―1
0 𝑘 ― 1 ―2
0 0 𝑘 + 2| ≠ 0⇒𝑘(𝑘 ― 1)(𝑘 + 2) ≠ 0⇒𝑘 ≠ 0,1, ― 2

18 (d)

|
𝑎 𝑏 ― 𝑦 𝑐 ― 𝓏𝑎 ― 𝑥 𝑏 𝑐 ― 𝓏𝑎 ― 𝑥 𝑏 ― 𝑦 𝑐 | = 0

Applying 𝑅2→𝑅2 ― 𝑅1 and 𝑅3→𝑅3 ― 𝑅2⇒ |
𝑎 𝑏 ― 𝑦 𝑐 ― 𝓏―𝑥 𝑦 0
0 ―𝑦 𝓏 | = 0⇒𝑎(𝑦𝓏) + 𝑥(𝑏𝓏 ― 𝑦𝓏 + 𝑐𝑦 ― 𝑦𝓏) = 0⇒𝑎𝑦𝓏 + 𝑏𝓏𝑥 + 𝑐𝑦𝑥 = 2𝑥𝑦𝓏⇒ 𝑎𝑥 +
𝑏𝑦 +

𝑐𝓏 = 2

19 (a)

Given,

|
1 cos (α ― β) cos α

cos (α ― β) 1 cosβ
cosα cos β 1 | is symmetric determinant.∴  Its value is

1 + 2 cos(α ― β) cosα cosβ― cos2α ― cos2β ― cos2(α ― β)
= 1 ― cos2α ― cos2β ― cos (α ― β)

[ cos(α ― β) ― 2 cosα cosβ]
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= 1 ― cos2 α ― cos2β ― cos (α ― β)
[cos(α ― β) ― cos(α + β) ― cos(α ― β)]

= 1 ― cos2α ― cos2β + cos(α ― β) cos(α + β)
= 1 ― cos2α ― cos2β + cos2α cos2β ― sin2α sin2β
= 1 ― cos2α ― cos2β(1 ― cos2α) ― sin2α sin2β
= (1 ― cos2α)(1 ― cos2β) ― sin2α sin2β
= sin2α sin2β ― sin2α sin2β = 0

20 (d)

We have,∆ = |
2 sin𝐴 cos𝐴 sin𝐶 sin𝐵

sin𝐶 2 sin𝐵 cos𝐵 sin𝐴
sin𝐵 sin𝐴 2 sin𝐶 cos𝐶|

⇒∆ = |
2𝑘𝑎 cos𝐴 𝑘𝑐 𝑘𝑏𝑘𝑐 2𝑘𝑏 cos𝐵 𝑘𝑎𝑘𝑏 𝑘𝑎 2𝑘𝑐 cos𝐶| [Using: Sine rule]

⇒∆ = 𝑘3|
2𝑎 cos𝐴 𝑐 𝑏𝑐 2𝑏 cos𝐵 𝑎𝑏 𝑎 2𝑐 cos𝐶|

⇒∆ = 𝑘3|
𝑎 cos𝐴 + 𝑎 cos𝐴 𝑎 cos𝐵 + 𝑏 cos𝐴 𝑐 cos𝐴 + 𝑎 cos𝐶𝑎 cos𝐵 + 𝑏 cos𝐴 𝑏 cos𝐵 + 𝑏 cos𝐵 𝑏 cos𝐶 + 𝑐 cos𝐵𝑐 cos𝐴 + 𝑎 cos𝐶 𝑏 cos𝐶 + 𝑐 cos𝐵 𝑐 cos𝐶 + 𝑐 cos𝐶|

⇒∆ = 𝑘3|
cos𝐴 𝑎 0
cos𝐵 𝑏 0
cos𝐶 𝑐 0

| |
𝑎 cos𝐴 0𝑏 cos𝐵 0𝑐 cos𝐶 0

|⇒∆ = 𝑘3 × 0 × 0 = 0
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ANSWER-KEY

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

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