
CLASS : XIIth                                                                                      SUBJECT : MATHS

 DATE :                                                                                                 DPP NO. :s6

1 (a)

Given, 𝐴 = [1  2
3  5]⇒|𝐴| = 5 ― 6 = ―1∴ |𝐴2009 ― 5𝐴2008| = |𝐴2008||𝐴 ― 5𝐼|

= ( ―1)2008|[1  2
3  5] ― [5  0

0  5]|
= | ―4    2

3     0 | = ―62 (b)

𝑓(1) = |
―2 ―16 ―78―4 ―48 ―496
1 2 3 | = 2928

𝑓(3) = |
0 0 0―2 ―32 ―392
1 2 3 | = 0

and 𝑓(5) = |
2 32 294
0 0 0
1 2 3 | = 0∴   𝑓(1).𝑓(3) + 𝑓(3).𝑓(5) + 𝑓(5).𝑓(1)

= 𝑓(1).0 + 0 + 𝑓(1).0 = 0 = 𝑓(3) or 𝑓 (5)

3 (d)∆ = (𝑥 + 𝑎 + 𝑏 + 𝑐)|
1 𝑎 𝑏 + 𝑐
1 𝑏 𝑐 + 𝑎
1 𝑐 𝑎 + 𝑏|           [𝐶1→𝐶1 + 𝐶2 + 𝐶3]

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

= 0      [𝐶2→𝐶2 + 𝐶3]

Hence, 𝑥 may have any value.

4 (c)

It has a non-zero solution, if|
1 𝑘 ―1
3 ―𝑘 ―1
1 ―3 1 | = 0⇒1( ―𝑘 ― 3) ― 𝑘(3 + 1) ― 1( ―9 + 𝑘) = 0⇒ ― 6𝑘 + 6 = 0
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⇒𝑘 = 1

5 (a)

Given, |
𝑥 𝑥2 1 + 𝑥3𝑦 𝑦2 1 + 𝑦3𝑧 𝑧2 1 + 𝑧3| = 0

⇒|
𝑥 𝑥2 1𝑦 𝑦2 1𝑧 𝑧2 1

| + |
𝑥 𝑥2 𝑥3𝑦 𝑦2 𝑦3𝑧 𝑧2 𝑧3|=0

⇒|
𝑥 𝑥2 1𝑦 𝑦2 1𝑧 𝑧2 1

| + 𝑥𝑦𝑧|
1 𝑥 𝑥2

1 𝑦 𝑦2

1 𝑧 𝑧2| = 0

⇒(1 + 𝑥𝑦𝑧)|
1 𝑥 𝑥2

1 𝑦 𝑦2

1 𝑧 𝑧2| = 0

⇒1 + 𝑥𝑦𝑧 = 0⇒  𝑥𝑦𝑧 = ―1

6 (a)

|
[𝑒] [π] [π2 ― 6]

[π] [π2 ― 6] [𝑒]
[π2 ― 6] [𝑒] [π]

|
= |

2 3 3
3 3 2
3 2 3|

= 2(9 ― 4) ― 3(9 ― 6) + 3(6 ― 9)

= 10 ― 9 ― 9

= ―8

7 (b)

We have,∆ = |
𝑎 𝑏 𝑎 𝑥 + 𝑏𝑏 𝑐 𝑏 𝑥 + 𝑐𝑎 𝑥 + 𝑏 𝑏 𝑥 + 𝑐 0 |

⇒∆ = |
𝑎 𝑏 𝑎 𝑥 + 𝑏𝑏 𝑐 𝑏 𝑥 + 𝑐
0 0 ― (𝑎 𝑥2 + 2 𝑏 𝑥 + 𝑐)|, [Applying 𝑅3→𝑅3 ― 𝑥𝑅1 ― 𝑅2 ]⇒∆ = (𝑏2 ― 𝑎𝑐)(𝑎𝑐2 + 2 𝑏 𝑥 + 𝑐)∴ ∆ = 0⇒𝑏2 = 𝑎𝑐 or, 𝑎 𝑥2 +2 𝑏 𝑥 + 𝑐 = 0⇒𝑎,𝑏,𝑐 are in G.P. or, 𝑥 is a root of the equation𝑎𝑥2 + 2𝑏 𝑥 + 𝑐 = 0

8 (d)

All statements are false.

9 (b)

Applying 𝐶3→𝐶3 ― 𝐶1,we get
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∆ = |
1 𝛼 𝛼2 ― 1

cos(𝑝 ― 𝑑) 𝑎 cos𝑝𝑎 0
sin(𝑝 ― 𝑑) 𝑎 sin𝑝𝑎 0

|
= (𝛼2 ― 1){ sin𝑝𝑎 cos(𝑝 ― 𝑑) 𝑎 ― cos𝑝𝑎 sin(𝑝 ― 𝑑) 𝑎}
= (𝛼2 ― 1)sin { ― (𝑝 ― 𝑑)𝑎 + 𝑝𝑎}⇒∆ = (𝛼2 ― 1)sin𝑑𝑎

Which is independent of 𝑝.

10 (c)

Given, |
𝑎 + 𝑥 𝑎 ― 𝑥 𝑎 ― 𝑥𝑎 ― 𝑥 𝑎 + 𝑥 𝑎 ― 𝑥𝑎 ― 𝑥 𝑎 ― 𝑥 𝑎 + 𝑥| = 0

Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3 and taking common (3𝑎 ― 𝑥)from 𝐶1,we get

(3𝑎 ― 𝑥)|
1 𝑎 ― 𝑥 𝑎 ― 𝑥
1 𝑎 + 𝑥 𝑎 ― 𝑥
1 𝑎 ― 𝑥 𝑎 + 𝑥| = 0

⇒(3𝑎 ― 𝑥)|
1 𝑎 ― 𝑥 𝑎 ― 𝑥
0 2𝑥 0
0 0 2𝑥 | = 0[𝑅2→𝑅2 ― 𝑅1𝑅3→𝑅3 ― 𝑅1]⇒  (3𝑎 ― 𝑥)(4𝑥2) = 0⇒𝑥 = 3𝑎,0

11 (a)

Since, the given equations are consistent.∴  |
2 3 1
3 1 ―2𝑎 2 ―𝑏| = 0⇒2( ―𝑏 + 4) ― 3( ―3𝑏 + 2𝑎) + 1(6 ― 𝑎) = 0⇒ ― 2𝑏 + 8 + 9𝑏 ― 6𝑎 + 6 ― 𝑎 = 0⇒7𝑏 ― 7𝑎 = ―14⇒𝑎 ― 𝑏 = 2

12 (d)

Given, ∆(𝑥) = |
1 cos𝑥 1 ― cos𝑥

1 + sin𝑥 cos𝑥 1 + sin𝑥 ― cos𝑥
sin𝑥 sin𝑥 1 |

Applying 𝐶3→𝐶3 + 𝐶2 ― 𝐶1

= |
1 cos𝑥 0

1 + sin𝑥 cos𝑥 0
sin𝑥 sin𝑥 1|

= cos𝑥 ― cos𝑥 (1 + sin𝑥 )

= ― cos𝑥  sin𝑥
= ― 1

2
sin2𝑥∴ 𝜋/2

0

∆𝑥 𝑑𝑥 = ― 1

2

𝜋/2
0

sin2𝑥 𝑑𝑥
= ― 1

2 [ ― cos2𝑥
2 ]

0

𝜋/2
= ― 1

2
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13 (c)

For the non-trivial solution, we must have

|
1 𝑎 𝑎𝑏 1 𝑏𝑐 𝑐 1| = 0

⇒|
1 ― 𝑎 0 𝑎𝑏 ― 1 1 ― 𝑏 𝑏

0 𝑐 ― 1 1| = 0 [Applying 𝐶1→𝐶1 ― 𝐶2;𝐶2→𝐶2 ― 𝐶3 ]⇒(1 ― 𝑎)[(1 ― 𝑏) ― 𝑏(𝑐 ― 1)] + 𝑎(𝑏 ― 1)(𝑐 ― 1) = 0⇒ 1𝑐 ― 1
+

𝑏𝑏 ― 1
+

𝑎𝑎 ― 1
= 0⇒( 1𝑐 ― 1

+ 1) +
𝑏𝑏 ― 1

+
𝑎𝑎 ― 1

= 1

⇒ 𝑐𝑐 ― 1
+

𝑏𝑏 ― 1
+

𝑎𝑎 ― 1
= 1⇒ 𝑎

1 ― 𝑎 +
𝑏

1 ― 𝑏 +
𝑐

1 ― 𝑐 = ―1

14 (d)

Given system equations are 3𝑥 ― 2𝑦 + 𝓏 = 0𝜆𝑥 ― 14𝑦 + 15𝓏 = 0 and  𝑥 + 2𝑦 ― 3𝓏 = 0

The system of equations has infinitely many (non-trivial solutions, if ∆ = 0.⇒ ∆ = |
3 ―2 1𝜆 ―14 15
1 2 ―3| = 0⇒3(42 ― 30) ― 𝜆(6 ― 2) + 1( ―30 + 14) = 0⇒36 ― 4𝜆 ― 16 = 0⇒ 𝜆 = 5

16 (c)

Since, |sin𝑥 cos𝑥 cos𝑥
cos𝑥 sin𝑥 cos𝑥
cos𝑥 cos𝑥 sin𝑥| = 0

⇒ sin𝑥( sin2𝑥 ― cos2𝑥) ― cos𝑥( cos𝑥 sin𝑥 ― cos2𝑥)
+ cos𝑥( cos2𝑥 ― sin𝑥 cos𝑥 ) = 0⇒ sin𝑥( sin2𝑥 ― cos2𝑥) ― 2 cos2𝑥( sin𝑥 ― cos𝑥) = 0⇒( sin𝑥 ― cos𝑥)[ sin𝑥( sin𝑥 + cos𝑥) ― 2 cos2𝑥] = 0⇒( sin𝑥 ― cos𝑥)[( sin2𝑥 ― cos2𝑥)

                       +(sin𝑥 cos𝑥 ― cos2𝑥)] = 0⇒ (sin𝑥 ― cos𝑥)2
[sin𝑥 + cos𝑥 + cos𝑥] = 0⇒(sin𝑥 ― cos𝑥)2

( sin𝑥 + 2 cos𝑥) = 0⇒ Either (sin𝑥 ― cos𝑥)2
= 0

or  sin𝑥 + 2 cos𝑥) = 0⇒Either tan𝑥 = 1 or tan𝑥 = ―2
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⇒ Either 𝑥 =
𝜋
4

 or tan𝑥 = ―2

As 𝑥 ∈ [ ― 𝜋
4

,
𝜋
4

], tan𝑥 ∈ [ ―1, 1]

Hence, real solution is only 𝑥 =
𝜋
4

17 (a)

Applying 𝑅1→𝑅1 + 𝑅3 ―2𝑅2, we get

∆ = |
0
4
5𝑥 

0
5
6𝑦 

0
6
7𝑧 

𝑥 + 𝑧 ― 𝑧𝑦𝑦𝑧
0

|
= ― (𝑥 + 𝑧 ― 2𝑦)|

4 5 6
5 6 7𝑥 𝑦 𝑧|   [Expanding along 𝑅1]

= ― (𝑥 + 𝑧 ― 2𝑦)|
0 ―1 6
0 ―1 7𝑥 ― 2𝑦 + 𝑧 𝑦 ― 𝑧 𝑧|  [ Applying 𝐶1→𝐶1 + 𝐶3―2𝐶2 and 𝐶2→𝐶2 ― 𝐶3]

= ― (𝑥 + 𝑧 ― 2𝑦)2| ―1 6―1 7| = (𝑥 ― 2𝑦 + 𝑧)2

19 (c)

We have, 𝑎 = 1 + 2 + 4 + 8 + ... upto 𝑛 terms

= 1(2𝑛― 1

2 ― 1 ) = 2𝑛― 1𝑏 = 1 + 3 + 9 + ... upto 𝑛 terms=
3𝑛― 1

2

and  𝑐 = 1 + 5 + 25 + … upto 𝑛 terms=
5𝑛― 1

4∴ |
𝑎 2𝑏 4𝑐
2 2 2

2𝑛 3𝑛 5𝑛| = 2|
2𝑛― 1 3𝑛― 1 5𝑛― 1

1 1 1

2𝑛 3𝑛 5𝑛 |
= 2|

2𝑛 3𝑛 5𝑛
1 1 1

2𝑛 3𝑛 5𝑛|     [𝑅1→𝑅1 + 𝑅2]

= 2 × 0 = 0  [ ∴  two rows are identical]

20 (d)

Let ∆ = |
𝑐  1  0
1  𝑐  1
6  1  𝑐| = 𝑐(𝑐2 ― 1) ―1(𝑐 ― 6)

= 8 cos3θ ― 4 cosθ + 6
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ANSWER-KEY

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

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

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

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