
CLASS : XIth                                                                                        SUBJECT : MATHS

 DATE :                                                                                                 DPP NO. :2

1 (c)

Given, sum 

= (𝑥 + 2)𝑛―1{1 + (𝑥 + 1𝑥 + 2) + (𝑥 + 1𝑥 + 2)
2

+ ... + (𝑥 + 1𝑥 + 2)
𝑛―1

}

= (𝑥 + 2)𝑛―1{
1 ― (𝑥 + 1𝑥 + 2)

𝑛
1 ― (𝑥 + 1𝑥 + 2) }

=
(𝑥 + 2)𝑛―1{(𝑥 + 2)𝑛― (𝑥 + 1)𝑛} ∙ (𝑥 + 2)

(𝑥 + 2)𝑛
= (𝑥 + 2)𝑛― (𝑥 + 1)𝑛

2 (a)

Given  𝑏2 = 𝑎𝑐,  𝑥 =
𝑎 + 𝑏

2
 and 𝑦 =

𝑏 + 𝑐
2∴  

1𝑥 +
1𝑦 =

2𝑎 + 𝑏 +
2𝑏 + 𝑐

=
2(2𝑏 + 𝑎 + 𝑐)𝑎𝑏 + 𝑏2 + 𝑏𝑐 + 𝑎𝑐

=
2(2𝑏 + 𝑎 + 𝑐)𝑎𝑏 + 2𝑏2 + 𝑏𝑐

=
2(2𝑏 + 𝑎 + 𝑐)𝑏(2𝑏 + 𝑎 + 𝑐)

=
2𝑏

3 (c)

2 + 8 + 18 + 32 + ...

1 × 2 + 2 2 + 3 2 + 4 2 + ...

= 2(1 + 2 + 3 + 4 + ...upto 24 terms)
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= 2 ×
24 × 25

2
= 300 2    [ ∵ Σ𝑛 =

𝑛(𝑛 = 1)

2 ]
4 (c)

Let 𝑆 = 13 + 23 + 33 +... + 153

=

15

𝑛=1

𝑛3 = (15(15 + 1)

2 )
2

= 14400

6 (c)

Since, Σ𝑛 = (1

5
)Σ𝑛2

⇒𝑛(𝑛 + 1)

2
=

1

5

𝑛(𝑛 + 1)(2𝑛 + 1)

6⇒2𝑛 + 1 = 15⇒𝑛 = 7

7 (a)

We know that, 
𝑒𝑥 + 𝑒―𝑥

2
= 1 +

𝑥2

2!
+

𝑥4

4!
+

𝑥6

6!
+...

Put 𝑥 =
1

2
, we get𝑒1/2 + 𝑒―1/2

2
= 1 + (1

2)
2 1

2!
+ (1

2)
4 1

4!
+ ...⇒ 

𝑒 + 1

2 𝑒 = 1 +
1

4.2!
+

1

16.4!
+ ...∞

8 (b)

Let the three distinct real numbers in G.P. be 𝑎,𝑎𝑟,𝑎𝑟2, where 𝑟 ≠± 1

It is given that𝑎2 + 𝑎2 𝑟2 + 𝑎2 𝑟4 = 𝑆2

And,𝑎 + 𝑎𝑟 + 𝑎𝑟2 = 𝛼 𝑆∴ 𝑎2(1 + 𝑟 + 𝑟2)2𝑎2(1 + 𝑟2 + 𝑟4)
=
𝛼2 𝑆2𝑆2

⇒ (1 + 𝑟 + 𝑟2)2

(𝑟2 + 𝑟 + 1)(𝑟2 ― 𝑟 + 1)
= 𝛼2

⇒𝑟2 + 𝑟 + 1𝑟2 ― 𝑟 + 1
= 𝛼2⇒𝑟2(𝛼2 ― 1) ― 𝑟(𝑎2 + 1) + (𝛼2 ― 1) = 0⇒(𝛼2 + 1)2 ― 4(𝛼2 ― 1)2 ≥ 0            [ ∵ 𝑟 is real]⇒(3 𝛼2 ― 1)(𝛼2 ― 3) ≤ 0⇒ 1

3
≤ 𝛼2 ≤ 3

But, 𝛼2 = 3 for 𝑟 = 1 and 𝛼2 =
1

3
 for 𝑟 = ―1∴ 1

3
< 𝛼2 < 3 𝑖.𝑒. 𝛼2 ∈ (1/3, 3)
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9 (c)

Using,  𝑆∞ =
𝑎

1 ― 𝑟 +
𝑑𝑟

(1 ― 𝑟)2

Here, 𝑎 = 1,  𝑟 =
1

5
,  𝑑 = 3

∴ 𝑆∞ =
1

1 ― 1

5

+
3 ×

1

5

(1 ― 1

5
)2 

=
5

4
+

3

5 ×
16

25

=
5

4
+

15

16
=

35

16

10 (b)

Since 𝑎,𝑏,𝑐 are in HP.∴ 𝑏 =
2 𝑎𝑐𝑎 + 𝑐⇒ 𝑏𝑎 =
2 𝑐𝑎 + 𝑐⇒𝑏 + 𝑎𝑏 ― 𝑎 =

3 𝑐 + 𝑎𝑐 ― 𝑎          [Applying componendo dividendo]

Again,𝑏 =
2 𝑎𝑐𝑎 + 𝑐⇒ 𝑏𝑐 =

2 𝑎𝑎 + 𝑐⇒ 𝑏 + 𝑐𝑏 ― 𝑐 =
3 𝑎 + 𝑐𝑎 ― 𝑐∴ 𝑏 + 𝑎𝑏 ― 𝑎 +
𝑏 + 𝑐𝑏 ― 𝑐 =

3 𝑐 + 𝑎𝑐 ― 𝑎 +
3 𝑎 + 𝑐𝑎 ― 𝑐 = 2

11 (a)

Here, 𝑇𝑛 = 1 + 2 + 22 + 23 +... + 2𝑛
=

1(2𝑛+1 ― 1)

2 ― 1
= 2𝑛+1 ― 1∴ Σ𝑇𝑛 = Σ(2𝑛+1 ― 1) = Σ2𝑛+1 ― Σ1

= (22 + 23 + ... + 2𝑛+1) ― 𝑛
= 2(2 + 22 + ... + 2𝑛) ― 𝑛
=

4(2𝑛― 1)

2 ― 1
― 𝑛 = 2𝑛+2 ― 𝑛 ― 4

12 (b)

3

4.8
― 3.5

4.8.12
+

3.5.7

4.8.12.16
― ... +

3

4
― 3

4
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= 1 ― 1

4
+

1.3

2.4.4
― 1.3.5

4.4.2.4.3
+ ... ― 3

4

= [1 +
1

1!( ― 1

4) +
1(1 + 2)

2! ( ― 1

4)
2

+
1(1 + 2)(1 + 4)

3! ( ― 1

4)
3

+ ...] ― 3

4

= (1 ― 1

4)
―1/2 ― 3

4
=

2

3
― 3

4

13 (c)∴ 1 ― log 2 +
(log 2 )2

2!
― (log 2)3

3!
+ … = 𝑒― log 2  

= 𝑒log 2―1

=
1

2
14 (c)

Let 𝑆𝑛 and 𝑆′ be the sums of 𝑛 terms of two AP’s and 𝑇11 and 𝑇′11 be the respective 11th term, then𝑆𝑛𝑆′𝑛 =  
𝑛
2

[2𝑎 + (𝑛 ― 1)𝑑]𝑛
2

(2𝑎′ + (𝑛 ― 1)𝑑′] =
7𝑛 + 14𝑛 + 27

        (given)

⇒ 
𝑎 +

(𝑛 ― 1)

2
𝑑𝑎′ +

(𝑛 ― 1)

2
𝑑′ =

7𝑛 + 14𝑛 + 27

Now put, 𝑛 = 21, we get 𝑎 + 10𝑑𝑎′ + 10𝑑′ =
𝑇11𝑇′11

=
148

111

=
4

3
15 (a)

2.357 = 2 + 0.357 + 0.000357 + ...⇒ 2.357 = 2 +
357

103
+

357

106
+ ...

⇒ 2.357 = 2 +

357

103

1 ― 1

103

= 2 +
357

999
=

2355

999

16 (c)

Here, 𝑇𝑛 =
1 + 2 + 3 + ... + 𝑛𝑛! =

𝑛(𝑛 + 1)

2(𝑛)!  [ ∵ ∑𝑛 =
𝑛(𝑛 + 1)

2
]

=
(𝑛 + 1)

2(𝑛 ― 1)!
=

1

2(𝑛 ― 2)!
+

1

(𝑛 ― 1)!𝑇1 = 0 +
1

1𝑇2 =
1

2
.
1

1
+

1

1!𝑇3 =
1

2
.
1

1
+

1

2!
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𝑇4 =
1

2
.
1

2
+

1

3!
           ⋮     ⋮
           ⋮     ⋮∴ 𝑆 = Σ𝑇𝑛
=

1

2(1 +
1

1!
+

1

2!
+ ...) + (1 +

1

1!
+

1

2!
+ ...)

=
1

2
𝑒 + 𝑒 =

3

2
𝑒

17 (b)

Let 𝑆 = 3 + 7 + 13 + 21 + ... + 𝑇𝑛⇒𝑇𝑛 = 𝑛2 + 𝑛 + 1

Let 𝑇𝑟 = cot―1(𝑟2 + 𝑟 + 1)

= tan―1(𝑟 + 1) ― tan―1 𝑟
Put 𝑟 = 1, 2,…,𝑛𝑇1 = tan―1 2 ― tan―1 1𝑇2 = tan―1 3 ― tan―1 2

   ⋯ ⋯ ⋯
   ⋯ ⋯ ⋯𝑇𝑛 = tan―1(𝑛 + 1) ― tan―1𝑛
On adding all these, we get𝑇1 + 𝑇2 + ... + 𝑇𝑛 = tan―1(𝑛 + 1) ― tan―1 1 = tan―1 (

𝑛𝑛 + 2
) = cot―1 (𝑛 + 2𝑛 )

19 (a)

Let 𝑥18 = 𝑦21 = 𝑧28 = 𝑘
Then,

18 log𝑥 = 21 log𝑦 = 28 log 𝑧 = log𝑘⇒ log𝑦𝑥 =
21

18
, log𝑧𝑦 =

28

21
, log𝑥 𝑧 =

18

28⇒3 log𝑦𝑥 =
7

2
,3 log𝑧𝑦 = 4, 7 log𝑥 𝑧 =

9

2⇒3, 3log𝑦 𝑧, 3 log𝑧𝑦, 7 log𝑥 𝑧 are in A.P.

20 (b)

For 0 < 𝑥 < 𝜋/2, we have 0 < sin2𝑥 < 1∴ 𝑦 = exp[(sin2𝑥 + sin4𝑥 + sin6𝑥 + …∞) log𝑒2 ]⇒𝑦 = exp [( sin2𝑥
1 ― sin2𝑥) log𝑒2] = exp [tan2𝑥 log2 2]

⇒𝑦 = 𝑒log2tan2𝑥𝑒  
= 2tan2𝑥

Since 𝑦 satisfies the equation 𝑥2 ―9𝑥 + 8 = 0. Therefore,𝑦2 ―9𝑦 + 8 = 0 ⇒(𝑦 ― 1)(𝑦 ― 8) = 0 ⇒𝑦 = 1 or, 𝑦 = 8
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Now,𝑦 = 1⇒2tan2𝑥 = 1⇒2tan2𝑥 = 20⇒ tan𝑥 = 0⇒𝑥 = 0

But, 0 < 𝑥 < 𝜋/2. Therefore, 𝑦 ≠ 1.

Consequently, we have𝑦 = 8⇒2tan2𝑥 = 23⇒ tan2𝑥 = 3⇒ tan𝑥 = 3⇒𝑥 = 𝜋/3∴ sin𝑥 + cos𝑥
sin𝑥 ― cos𝑥 =

tan𝑥 + 1

tan𝑥 ― 1
=

3 + 1

3 ― 1
= 2 + 3

ANSWER-KEY

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

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

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

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