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1 (c)

Since, 𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓 are in AP.

So, 𝑏 ― 𝑎= 𝑐 ― 𝑏= 𝑑 ― 𝑐= 𝑒 ― 𝑑= 𝑓 ― 𝑒= 𝑘
Where 𝑘 is the common difference

Now, 𝑑 ― 𝑐= 𝑒 ― 𝑑 ⇒𝑒+ 𝑐= 2𝑑⇒𝑒 ― 𝑐+ 2𝑐= 2𝑑 ⇒𝑒 ― 𝑐= 2(𝑑 ― 𝑐)
2 (b)

Let 𝐴 and 𝑅 be the first term and common ratio of the GP, then𝑎= 𝐴𝑅𝑝―1,𝑏= 𝐴𝑅𝑞―1 and = 𝐴𝑅𝑟―1       …(i)

Again, if 𝑥 and 𝑑  be the first term and common difference of an AP corresponding to the given HP, 

then
1𝑎= 𝑥+ (𝑝 ― 1)𝑑,  1𝑏 = 𝑥+ (𝑞 ― 1)𝑑,  1𝑐 = 𝑥+ (𝑟 ― 1)𝑑     …(ii)

From Eq.(i), 
𝑎𝑏 = 𝑅𝑝―𝑞⇒(

𝑎𝑏)
1/𝑐

= (𝑅𝑝―𝑞)1/𝑐 = 𝑅𝑘,
Where 𝑘=

𝑝 ― 𝑞𝑐 = (𝑝 ― 𝑞){𝑥+ (𝑟 ― 1)𝑑}    [from Eq. (ii)]

= (𝑝 ― 𝑞)𝑥+ (𝑝 ― 𝑞)(𝑟 ― 1)𝑑
=  (𝑝 ― 𝑞)𝑥 ― (𝑝 ― 𝑞)𝑑+ (𝑟𝑝 ― 𝑟𝑞)𝑑     …(iii)

Similarly, (𝑏𝑐)1/𝑎 = (𝑅𝑞―𝑟)1/𝑎 = 𝑅𝑛,
Where 𝑛=

(𝑞 ― 𝑟)𝑎 = (𝑞 ― 𝑟) × {𝑥+ (𝑝 ― 1)𝑑}   [from Eq.(ii)]⇒𝑛= (𝑞 ― 𝑟)𝑥 ― (𝑞 ― 𝑟)𝑑+ (𝑝𝑞 ― 𝑝𝑟)𝑑      …(iv)

And (𝑐𝑎)1/𝑏 = (𝑅𝑟―𝑝)1/𝑏 = 𝑅𝑚
Where 𝑚=

𝑟 ― 𝑝𝑏 = (𝑟 ― 𝑝){𝑥+ (𝑞 ― 1)𝑑}  [from Eq.(ii)]

= (𝑟 ― 𝑝)𝑥(𝑟 ― 𝑝)𝑑+ (𝑟𝑞 ― 𝑞𝑝)𝑑    …(v)∴ (𝑎𝑏)1/𝑐(𝑏𝑐)1/𝑎 (𝑐𝑎)1/𝑏= 𝑅𝑘𝑅𝑚𝑅𝑛 = 𝑅𝑚+𝑛+𝑘 = 𝑅0 = 1

[Since, 𝑘+𝑚+ 𝑛= 0, adding Eqs. (iii), (iv) and (v)]

Taking log on both sides, we get

1𝑐 ( log𝑎 ― log𝑏)+
1𝑎 ( log𝑏 ― log 𝑐) +

1𝑏 ( log 𝑐 ― log𝑎)= 1 log(1)⇒(1𝑐 ― 1𝑏) log𝑎+ (1𝑎 ― 1𝑐) log𝑏+ (1𝑏 ― 1𝑎) log 𝑐= 0
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⇒(𝑏 ― 𝑐𝑏𝑐 ) log𝑎+ (
𝑐 ― 𝑎𝑎𝑐 ) log𝑏+ (𝑎 ― 𝑏𝑎𝑏 ) log 𝑐= 0⇒𝑎(𝑏 ― 𝑐)log𝑎+ 𝑏(𝑐 ― 𝑎)log𝑏+ 𝑐(𝑎 ― 𝑏)log 𝑐= 0

3 (a)

Here, 𝑇𝑛 = ∑∞𝑛=1
1

(𝑛+ 𝑎)(𝑛+ 1 + 𝑎)
=

∞
𝑛=1

( 1𝑛+ 𝑎 ― 1𝑛+ 1 + 𝑎)∴ 𝑆𝑛 = Σ𝑇𝑛 = ( 1

1 + 𝑎 ― 1

2 + 𝑎) + ( 1

2 + 𝑎 ― 1

3 + 𝑎)
+... + ( 1𝑛+ 𝑎 ― 1𝑛+ 1 + 𝑎)⇒𝑆𝑛 =

1

1 + 𝑎 ― 1𝑛+ 1 + 𝑎⇒ lim𝑛→∞𝑆𝑛 =
1

1 + 𝑎
4 (b)

The two sides of the equation are meaningful, if ―𝑥> 0 and 𝑥+ 1 > 0 i.e. if 𝑥 ∈ (― 1,0)

Now,

log(― 𝑥) = 2 log(𝑥+ 1)⇒― 𝑥= (𝑥+ 1)2⇒𝑥2 + 3𝑥+ 1 = 0⇒𝑥=
―3 + 5

2
     [ ∵ 𝑥 ∈ (― 1,0)]

5 (b)

Let 𝑆= 0.123. Then,𝑆= 0.42323232323…⇒𝑆= 0.4 + 0.023 + 0.00023 + …⇒𝑆= 0.4 + 23 × 10―3 + 23 × 10―5 + …⇒𝑆= 0.4 +
23 × 10―3

1― 10―2
= 0.4 +

23

990
=

419

990

6 (b)𝑛
𝑟=1

𝑛
𝑠=1

𝑆𝑟𝑠2𝑟3𝑠 = 2 ∙ 3 + 22 ∙ 32 + 23 ∙ 33 + ... + 2𝑛 ∙ 3𝑛
(as 𝑆𝑟𝑠 = 0, if 𝑟 ≠ 𝑠 and 𝑆𝑟𝑠 = 1, if 𝑟= 𝑠)
=

6(6𝑛― 1)

6― 1
=

6

5
(6𝑛― 1)

7 (b)

We have,2𝑏= 𝑎+ 𝑐, 𝑑=
2𝑐𝑒𝑐+ 𝑒  and 𝑐2 = 𝑏𝑑

On eliminating 𝑏 and 𝑑, we obtain𝑐2 = 𝑎𝑒⇒𝑎,𝑐,𝑒 are in G.P.
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8 (a)

2[1

7
+

1

3
.

1

73
+

1

5
.

1

75
+ ...] = log𝑒 [1 + 1 7

1― 1 7] = log𝑒4

3

9 (d)𝑡11 + 𝑡12 + 𝑡13 = 141 

And   𝑡21 + 𝑡22 + 𝑡23 = 261∴ 3𝑎+ 33𝑑= 141⇒𝑎+ 11𝑑= 47     …(i)

And   3𝑎+ 63𝑑= 261⇒𝑎+ 21𝑑= 87    …(ii)

On solving Eqs. (i) and (ii), we get𝑎= 3,         𝑑= 4

10 (c)

We have,

2𝑛+10

= 2 × 22 +3 × 23 +4 × 24 +… + (𝑛 ― 1) × 2𝑛―1 +𝑛 × 2𝑛 …(i)⇒2 × 2𝑛+10

= 2 × 23 +3 × 24 +… + (𝑛 ― 1)2𝑛 +𝑛 × 2𝑛+1          …(ii)

Subtracting (ii) from (i), we get― 2𝑛+10 = 2 × 22 + (23 + 24 + … + 2𝑛)― 𝑛 × 2𝑛+1⇒― 2𝑛+10 = 8 + 8(2𝑛―2― 1)― 𝑛 × 2𝑛+1― 2𝑛+10 = 2𝑛+1― 𝑛 × 2𝑛+1⇒― 210 = 2― 2𝑛⇒𝑛= 513

11 (c)

As  we know, sum infinite terms of GP,𝑆∞ = {
𝑎

1― 𝑟 ,∞,  
|𝑟| < 1|𝑟| ≥ 1∴   𝑆∞ =

𝑥
1― 𝑟= 5           {thus |𝑟| < 1}⇒1 ― 𝑟=
𝑥
5⇒𝑟=

5― 𝑥
5

 exists only when |𝑟| < 1⇒― 1 <
5― 𝑥

5
< 1∴  ― 10 <―𝑥< 0 ⇒0< 𝑥< 10

12 (c)

For 𝑥=―2, we have
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log4 (𝑥2

4 )― 2 log4(4𝑥4)

= log4 1― 2 log22(26) = 0― 2 ×
6

2
log2 2 =―6

13 (c)

We have,

log 3𝑥 ― 𝑦 =
log 5𝑦 ― 𝑧 =

log 7𝑧 ― 𝑥 = 𝜆(say)⇒ log 3 = 𝜆(𝑥 ― 𝑦), log 5 = 𝜆(𝑦 ― 𝑧) , log 7 = 𝜆(𝑧 ― 𝑥)⇒3= 10𝜆(𝑥―𝑦),5 = 10𝜆(𝑦―𝑧),7 = 10𝜆(𝑧―𝑥)⇒3𝑥+𝑦.5𝑧+𝑥.7𝑧+𝑥 = 10𝜆(𝑥2―𝑦2)
.10𝜆(𝑦2―𝑧2)

.10𝜆(𝑧2―𝑥2)⇒3𝑥+𝑦.5𝑦+𝑧.7𝑧+𝑥 = 10𝜆(𝑥2―𝑦2+𝑦2―𝑧2+𝑧2―𝑥2) = 100 = 1

14 (d)𝑛
𝑖=1

 

𝑖
𝑗=1

 

𝑗
𝑘=1

1 =  

𝑛
𝑖=1

 

𝑖
𝑗=1

𝑗 
=

𝑛
𝑖=1

 
𝑖(𝑖+ 1)

2
=

1

2

𝑛
𝑖=1

 (𝑖2 + 𝑖)
=

1

2 [𝑛(𝑛+ 1)(2𝑛+ 1)

6
+
𝑛(𝑛+ 1)

2 ]

=
𝑛(𝑛+ 1)

12
(2𝑛+ 4)

=
𝑛(𝑛+ 1)(𝑛+ 2)

6

15 (b)

We have,

2

3!
+

4

5!
+

6

7!
+ …to ∞

=

∞
𝑛=1

2𝑛(2𝑛+ 1)
=

∞
𝑛=1

(2𝑛+ 1)

(2𝑛+ 1)!
=

∞
𝑛=1

{ 12𝑛! ― 1

(2𝑛+ 1)!}

=
1

2!
― 1

3!
+

1

4!
― 1

5!
+

1

6!
― 1

7!
+ …to ∞

= 𝑒―1

16 (b)

Let 𝑆𝑛 =
1

5
(1

6
― 1

11
+

1

11
― 1

16
+ ... +

15𝑛+ 1
― 15𝑛+ 6

)

=
1

5(1

6
― 1

11
+

1

11
― 1

16
+ ... +

15𝑛+ 1
― 15𝑛+ 6)
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=
1

5(1

6
― 15𝑛+ 6) =

𝑛6(5𝑛+ 6)⇒6𝑆𝑛 =
𝑛5𝑛+ 6

17 (c)

We have,

log(𝑥 ― 𝑦)― log 5― 1

2
log𝑥 ― 1

2
log𝑦= 0⇒2 log(𝑥 ― 𝑦)― 2 log 5― log𝑥 ― log𝑦= 0⇒ (𝑥 ― 𝑦)225𝑥𝑦 = 1⇒(𝑥 ― 𝑦𝑥𝑦 )

2

= 25

⇒( 
𝑥𝑦 ― 𝑦𝑥)

2

= 25⇒ 𝑥𝑦+
𝑦𝑥 ― 2 = 25⇒ 𝑥𝑦+

𝑦𝑥 = 27

18 (b)

It is given that

log𝑎𝑥, log𝑏𝑥, log𝑐𝑥 are in A.P.⇒2 log𝑏𝑥= log𝑎𝑥+ log𝑐𝑥⇒ 2 log𝑥
log𝑏 =

log𝑥
log𝑎+

log𝑥
log 𝑐⇒ 2 log𝑎 log 𝑐

log𝑏 = log𝑎+ log 𝑐⇒ 2 log𝑎 log 𝑐
log𝑏 = log(𝑎𝑐)⇒2 log 𝑐 log𝑏𝑎 = log𝑎𝑐⇒ log 𝑐2 log𝑏𝑎 = log𝑎𝑐⇒𝑐2 log𝑏𝑎 = 𝑎𝑐⇒(𝑐2) = (𝑎𝑐)log𝑎𝑏

19 (a)

Let   𝑎1 𝑥 = 𝑏1 𝑦 = 𝑐1 𝑧 = 𝑘     [say]⇒ log𝑎 = 𝑥 log𝑘 , log𝑏 = 𝑦 log𝑘
and    log 𝑐= 𝑧log𝑘
Since,    𝑏2 = 𝑎𝑐⇒2 log𝑏 = log𝑎 + log 𝑐⇒2(𝑦 log𝑘) = 𝑥 log𝑘 + 𝑧 log𝑘⇒2𝑦= 𝑥+ 𝑧⇒𝑥,𝑦,𝑧 are in AP.
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20 (a)

(1― 2𝑥 ― 𝑥2)(𝑒𝑥)
= (1― 2𝑥 ― 𝑥2)(1 + 𝑥+

𝑥2

2!
+
𝑥3

3!
+ ... +

𝑥𝑘𝑘! + ...∞)
= (1 + 𝑥+

𝑥2

2!
+ ... +

𝑥𝑘𝑘! + ...∞)―2(𝑥+ 𝑥2 +
𝑥3

2!
+ ... +

𝑥𝑘
(𝑘 ― 1)!

+
𝑥𝑘+1𝑘! + ...∞)― (𝑥2 + 𝑥3 +

𝑥4

2!
+ …

𝑥𝑘
(𝑘 ― 2)!

+
𝑥𝑘+1

(𝑘 ― 1)!
+
𝑥𝑘+2𝑘! + ...∞)∴ Cofficient of 𝑥𝑘in (1― 2𝑥 ― 𝑥2𝑒―𝑥 ) =

1𝑘!― 2

(𝑘 ― 1)!― 1

(𝑘 ― 2)!

=
1𝑘! ― 2𝑘𝑘! ― 𝑘(𝑘 ― 1)𝑘!

=
1― 𝑘 ― 𝑘2𝑘!
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ANSWER-KEY

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

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

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

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