
CLASS : XIIth                                                                                      SUBJECT : MATHS

 DATE :                                                                                                 DPP NO. :7

1 (b)

We have,∆ = |
12 22 32

22 32 42

32 42 52|
⇒∆ = |

1 3 5
4 5 7
9 7 9|  Applying 𝐶2→𝐶2 ― 𝐶1and 𝐶3→𝐶3 ― 𝐶2

⇒∆ = |
1 3 2
4 5 2
9 7 2|      Applying 𝐶3→𝐶3 ― 𝐶2

⇒∆ = 2|
1 3 1
4 5 1
9 7 1|

⇒∆ = 2|
1 3 1
3 2 0
8 4 0|  Applying 𝑅2→𝑅2 ― 𝑅1, 𝑅3→𝑅3 ― 𝑅1⇒∆ = 2 × ―4 = ―8

2 (a)

We have,

|
𝑥 𝑎 𝑏𝑎 𝑥 𝑏𝑎 𝑏 𝑥|
= |

𝑥 𝑎 𝑏𝑎 ― 𝑥 𝑥 ― 𝑎 0𝑎 ― 𝑥 𝑏 ― 𝑎 𝑥 ― 𝑏|   [Applying 𝑅2→𝑅2 ― 𝑅1𝑅3→𝑅3 ― 𝑅1 ]

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

= (𝑥 ― 𝛼)|
𝑥 + 𝑎 + 𝑏 𝑎 𝑏

0 1 0
0 𝑏 ― 𝑎 𝑥 ― 𝑏|  [ Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3]

= (𝑥 ― 𝑎)(𝑥 + 𝑎 + 𝑏)(𝑥 ― 𝑏)     [Expanding along 𝐶1]

3 (c)

We have,
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∆ = |
[𝑥] + 1 [𝑦] [𝑧]

[𝑥] [𝑦] + 1 [𝑧]
[𝑥] [𝑦] [𝑧] + 1|

⇒∆ = |
1 0 ―1
0 1 ―1

[𝑥] [𝑦] [𝑧] + 1|  [Applying 𝑅1→𝑅1 ― 𝑅3𝑅2→𝑅2 ― 𝑅3 ]⇒∆ = [𝑧] + 1 + [𝑦] + [𝑥] = [𝑥] + [𝑦] + [𝑧] + 1

Since maximum values of [𝑥],[𝑦] and [𝑧] are 1, 0 and 2 respectively∴  Maximum value of ∆ = 2 + 1 + 0 + 1 = 4

4 (c)

We have,

|
𝑎 2𝑏 2𝑐
3 𝑏 𝑐
4 𝑎 𝑏 | = 0

⇒|
𝑎 ― 6 0 0

3 𝑏 𝑐
4 𝑎 𝑏| = 0       Applying 𝑅1→𝑅1 ―2𝑅2⇒(𝑎 ― 6)(𝑏2 ― 𝑎𝑐) = 0⇒𝑏2 = 𝑎𝑐⇒𝑏3 = 𝑎𝑏𝑐

6 (d)

We have, ∆ ≡ |
𝑎 𝑏 0
0 𝑎 𝑏𝑏 0 𝑎| = 0⇒ ∆ ≡ 𝑎(𝑎2 ― 0) ― 𝑏(0 ― 𝑏2) = 𝑎3 + 𝑏3⇒ 𝑎3 + 𝑏3 = 0 ⇒(
𝑎𝑏)

3

= ―1∴ (𝑎𝑏) is one of the cube roots of ―1.

7 (b)

We have,

|
𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏𝑎 + 𝑏 𝑏 + 𝑐 𝑐 + 𝑎𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐| = 𝑘|

𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎|
Applying 𝐶1←𝐶1 +(𝐶2 + 𝐶3) on LHS, we have⇒|

2(𝑎 + 𝑏 + 𝑐) 𝑐 + 𝑎 𝑎 + 𝑏
2(𝑎 + 𝑏 + 𝑐) 𝑏 + 𝑐 𝑐 + 𝑎
2(𝑎 + 𝑏 + 𝑐) 𝑎 + 𝑏 𝑏 + 𝑐| = 𝑘|

𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎|
⇒2|

𝑎 + 𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏𝑎 + 𝑏 + 𝑐 𝑏 + 𝑐 𝑐 + 𝑎𝑎 + 𝑏 + 𝑐 𝑎 + 𝑐 𝑏 + 𝑐| = 𝑘|
𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎|

Applying 𝐶2→𝐶2 ― 𝐶1, 𝐶3→𝐶3 ― 𝐶1 on LHS, we have⇒2|
𝑎 + 𝑏 + 𝑐 ―𝑏 ―𝑐𝑎 + 𝑏 + 𝑐 ―𝑎 ―𝑏𝑎 + 𝑏 + 𝑐 ―𝑐 ―𝑎| = 𝑘|

𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎|
Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3 on LHS, we have⇒|
𝑎 ―𝑏 ―𝑐𝑐 ―𝑎 ―𝑏𝑏 ―𝑐 ―𝑎| = 𝑘|

𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎|
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⇒2|
𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎| = 𝑘|

𝑎 𝑏 𝑐𝑐 𝑎 𝑏𝑏 𝑐 𝑎|∴ 𝑘 = 2

8 (b)

Let ∆ = |
𝑎  1  1
1  𝑏  1
1  1  𝑐| = 𝑎𝑏𝑐 ― (𝑎 + 𝑏 + 𝑐) +2∵ ∆ > 0⇒𝑎𝑏𝑐 + 2 > 𝑎 + 𝑏 + 𝑐⇒𝑎𝑏𝑐 + 2 > 3(𝑎𝑏𝑐)1/3

  [ ∵ AM > GM⇒ 𝑎 + 𝑏 + 𝑐
0

> (𝑎𝑏𝑐)1/3]⇒𝑥3 + 2 > 3𝑥, where 𝑥 = (𝑎𝑏𝑐)1/3⇒𝑥3 ― 3𝑥 + 2 > 0⇒(𝑥 ― 1)2(𝑥 + 2) > 0⇒𝑥 + 2 > 0⇒𝑥 > ―2⇒(𝑎𝑏𝑐)1/3 > ―2⇒𝑎𝑏𝑐 > ―8

9 (a)

Applying 𝑅3→𝑅3 ― 𝑅1(cosβ) + 𝑅2(sinβ)

|
cosα ― sinα 1
sinα cosα 1

0 0 1 + sinβ ― cosβ|
= (1 + sinβ ― cosβ)( cos2α + sin2α)
= 1 + sinβ ― cosβ,  which is independent of α
10 (d)

Given, 𝐴 = 𝐵―1 𝐴𝐵⇒𝐵𝐴 = 𝐴𝐵∴ det (𝐵―1𝐴𝐵) = det (𝐵―1𝐵𝐴) = det (𝐴)
11 (d)

Given, matrix is singular.

Therefore, |
0     1 ― 2―1    0     3𝜆 ― 3    0 | = 0⇒ + 1(0 ― 6) + 𝜆(3) = 0⇒― 6 + 3𝜆 = 0⇒  𝜆 = 2

12 (a)

We have,

|𝐴| = |
4
5
6𝑥 

5
6
7𝑦 

6
7
8𝑧 

𝑥𝑦𝑧
0

|
⇒|𝐴| = |

4
10
6𝑥  

5
12
7𝑦  

6
14
8𝑧  

𝑥
2 𝑦𝑧
0

| [Applying 𝑅2→2 𝑅2]

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



⇒|𝐴| = |
4
0
6𝑥 

5
0
7𝑦 

6
0
8𝑧 

𝑥
0𝑧
0

| [Applying 𝑅2→𝑅2 ―(𝑅1 + 𝑅3)]

⇒|𝐴| = 0      [ ∵ 2𝑦 = 𝑥 + 𝑧]

13 (c)

Putting 𝑟 = 1, 2, 3,…,𝑛 and using the formula

1 = 𝑛 and 𝑟 =
(𝑛 + 1)𝑛

2

(2𝑟 ― 1) = 1 + 3 + 5 + ... = 𝑛2

∴  

𝑛
𝑟=1

∆𝑟 = |
𝑛 𝑛 𝑛𝑛(𝑛 + 1) 𝑛2 + 𝑛 + 1 𝑛2 + 𝑛𝑛2 𝑛2 𝑛2 + 𝑛 + 1

| = 56

Applying 𝐶1→𝐶1 ― 𝐶3, 𝐶2→𝐶2 ― 𝐶3

|
0 0 𝑛
0 1 𝑛2 + 𝑛―𝑛 ― 1 ―𝑛 ― 1 𝑛2 + 𝑛 + 1

|⇒𝑛(𝑛 + 1) = 56⇒𝑛2 + 𝑛 ― 56 = 0⇒(𝑛 + 8)(𝑛 ― 7) = 0⇒𝑛 = 7     (𝑛 ≠ ―8)

14 (a)

|
1 𝑎 𝑎2 ― 𝑏𝑐
1 𝑏 𝑏2 ― 𝑎𝑐
1 𝑐 𝑐2 ― 𝑎𝑏| = |

0 𝑎 ― 𝑏 (𝑎 ― 𝑏)(𝑎 + 𝑏 + 𝑐)
0 𝑏 ― 𝑐 (𝑏 ― 𝑐)(𝑎 + 𝑏 + 𝑐)
1 𝑐 𝑐2 ― 𝑎𝑏 |     (𝑅1→𝑅1 ― 𝑅2𝑅2→𝑅2 ― 𝑅3

)

= (𝑎 ― 𝑏)(𝑏 ― 𝑐)|
0 1 𝑎 + 𝑏 + 𝑐
0 1 𝑎 + 𝑏 + 𝑐
1 𝑐 𝑐2 ― 𝑎𝑏 | = 0   ( ∵ rows 𝑅1 and 𝑅2 are identical)

15 (c)∵ det(𝑀𝑟) = 𝑟2 ― (𝑟 ― 1)2 = 2𝑟 ― 1∴ det(𝑀1) + det(𝑀2) + ... + det (𝑀2008)

= 1 + 3 + 5 + ... + 4015

=
2008

2
[2 + (2008 ― 1)2]

= 2008(2008) = (2008)2
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16 (b)

 |
1 𝜔 𝜔2𝜔 𝜔2 1𝜔2 1 𝜔 |

Applying 𝐶1→𝐶1 + 𝐶2 + 𝐶3

= |
1 + 𝜔 + 𝜔2 𝜔 𝜔2

1 + 𝜔 + 𝜔2 𝜔2 1

1 + 𝜔 + 𝜔2 1 𝜔 |  ( ∵ 1 + 𝜔 + 𝜔2 = 0)

= |
0 𝜔 𝜔2

0 𝜔2 1
0 1 𝜔 |

= 0

17 (a)

Given, ∆ = |
1 𝜔𝑛 𝜔2𝑛𝜔𝑛 𝜔2𝑛 1𝜔2𝑛 1 𝜔𝑛 |

= 1(𝜔3𝑛― 1) ―𝜔𝑛(𝜔2𝑛―𝜔2𝑛) + 𝜔2𝑛(𝜔𝑛―𝜔4𝑛)

= 1(1 ― 1) ― 0 + 𝜔2𝑛(𝜔𝑛―𝜔𝑛)      [ ∵ 𝜔3 ― 1]

= 0

18 (a)

Given, ∆ = |
1 1 1𝑎 𝑏 𝑐𝑎3 𝑏3 𝑐3| = |

1 0 0𝑎 𝑎 ― 𝑏 𝑎 ― 𝑐𝑎3 𝑎3 ― 𝑏3 𝑎3 ― 𝑐3|
[𝐶2→𝐶1 ― 𝐶2,𝐶3→𝐶1 ― 𝐶3]

= (𝑎 ― 𝑏)(𝑎 ― 𝑐) | 1 0 0𝑎 1 1𝑎3 𝑎2 + 𝑎𝑏 + 𝑏2 𝑎2 + 𝑎𝑐 + 𝑐2|
= (𝑎 ― 𝑏)(𝑎 ― 𝑐)(𝑐2 + 𝑎𝑐 ― 𝑎𝑏 ― 𝑏2)

= (𝑎 ― 𝑏)(𝑏 ― 𝑐)(𝑐 ― 𝑎)(𝑎 + 𝑏 + 𝑐)
19 (c)

We have,∆ = |
𝑏 + 𝑐 𝑎 𝑎𝑏 𝑐 + 𝑎 𝑏𝑐 𝑐 𝑎 + 𝑏|

⇒∆ = |
2 (𝑏 + 𝑐) 2 (𝑐 + 𝑎) 2 (𝑎 + 𝑏)𝑏 𝑐 + 𝑎 𝑏𝑐 𝑐 𝑎 + 𝑏 |   Applying 𝑅1→𝑅1

+2𝑅2 + 𝑅3

⇒∆ = 2|
𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏𝑏 𝑐 + 𝑎 𝑏𝑐 𝑐 𝑎 + 𝑏|

⇒∆ = 2|
𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏―𝑐 0 ―𝑎―𝑏 ―𝑎 0 |   Applying 𝑅2→𝑅2 ― 𝑅1,𝑅3→𝑅3 ― 𝑅1⇒∆ = 2{(𝑏 + 𝑐)(0 ― 𝑎2) ― (𝑐 + 𝑎)(0 ― 𝑎𝑏) + (𝑎 + 𝑏)(𝑎𝑐 ― 0)}
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⇒∆ = 2{ ― 𝑎2(𝑏 + 𝑐) + 𝑎𝑏(𝑐 + 𝑎) + 𝑎𝑐(𝑎 + 𝑏)}⇒∆ = 2( ― 𝑎2𝑏 ― 𝑎2𝑐 + 𝑎𝑏𝑐 + 𝑎2𝑏 + 𝑎2𝑐 + 𝑎𝑏𝑐)⇒∆ = 4 𝑎𝑏𝑐
20 (d)

| log5729 log3 5
log5 27 log9 25| = |log3 36 log3 5

log5 33 log32 52|
= |

6 log5 3 log3 5

3 log5 3
2

2
log3 5|

= 6 log5 3 log3 5 ― 3 log5 3 log3 5

= 6 ― 3 = 3

And |log3 5 log27 5
log5 9 log5 9 | = |

log3 5 log33 5

log5 32 log5 32|

= | log3 5
1

3
log

3

5

2log5 3 2 log5 3
|

= 2 log5 3 log3 5 ― 2

3
log5 3 log3 5

= 2 ― 2

3
=

4

3

Now, | log5729 log3 5
log5 27 log9 25||log3 5 log27 5

log5 9 log5 9 | = 3.
4

3
= 4

Take option(d),

log3 5. log5 81 = log3 81 = log3 34 = 4
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ANSWER-KEY

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

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

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

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