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1 (b) 
If 𝑝, 𝑞, 𝑟, 𝑠 are in A.P., then in an A.P. or a G.P. or an H.P. 𝑎1, 𝑎2, 𝑎3, …, the terms 𝑎𝑝, 𝑎𝑞 , 𝑎𝑟 are in A.P., G.P. or 

H.P. respectively 
2 (c) 

𝑇𝑛 =

𝑛(𝑛 + 1)
2.2

13 + 23 + 33+. . . +𝑛3
 

=

𝑛(𝑛 + 1)
4

(
𝑛(𝑛 + 1)

2
)

2 =
1

𝑛(𝑛 + 1)
=

1

𝑛
−

1

𝑛 + 1
 

∴ 𝑇𝑛 = Σ (
1

𝑛
−

1

𝑛 + 1
) 

= (1 −
1

2
) + (

1

2
−

1

3
) + (

1

3
−

1

4
) +. . . + (

1

𝑛
−

1

𝑛 + 1
) 

= 1 −
1

𝑛 + 1
=

𝑛

𝑛 + 1
 

3 (a) 
Since, 𝑎1, 𝑎2, 𝑎3, … , 𝑎𝑛 are in AP. 
Then,  𝑎2 − 𝑎1 = 𝑎3 − 𝑎2 =. . . = 𝑎𝑛 − 𝑎𝑛−1 = 𝑑 
Where 𝑑 is the common difference of the give AP 
Also,  𝑎𝑛 = 𝑎1 + (𝑛 − 1)𝑑 
Then, by rationalizing each term 

1

√𝑎2 + √𝑎1
+

1

√𝑎3 + √𝑎2

+. . . +
1

√𝑎𝑛 + √𝑎𝑛−1

 

=
√𝑎2 − √𝑎1

𝑎2 − 𝑎1
+

√𝑎3 − √𝑎2

𝑎3 − 𝑎2
+. . . +

√𝑎𝑛 − √𝑎𝑛−1

𝑎𝑛 − 𝑎𝑛−1
 

=
1

𝑑
 (√𝑎2 − √𝑎1 + √𝑎3 − √𝑎2+. . . +√𝑎𝑛 − √𝑎𝑛−1 

=
1

𝑑
 (√𝑎𝑛 − √𝑎1) ×

√𝑎𝑛 + √𝑎1

√𝑎𝑛 + √𝑎1

 

=
1

𝑑
(

𝑎𝑛 − 𝑎1

√𝑎𝑛 + √𝑎1

) =
1

𝑑
(

(𝑛 − 1)𝑑

√𝑎𝑛 + √𝑎1

) =
𝑛 − 1

√𝑎𝑛 + √𝑎1

 

4 (a) 
We have, 
1

𝑥2
+

1

2𝑥4
+

1

3𝑥6
+ ⋯ ad. inf. 

= − log𝑒 (1 −
1

𝑥2
) 
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= − log𝑒 (1 −
2

𝑦 + 1
)      [∵ 𝑦 = 2𝑥2 − 1 ∴ 𝑥2 =

𝑦 + 1

2
] 

= − log𝑒 (
𝑦 − 1

𝑦 + 1
) = log𝑒 (

𝑦 + 1

𝑦 − 1
) 

5 (c) 
Let the number of sides of the polygon be 𝑛.Then, the sum of interior angles of the polygon 

= (2𝑛 − 4)
𝜋

4
= (𝑛 − 2)𝜋 

Since, the angles are in AP and 𝑎 = 120°, 𝑑 = 5 

Therefore, 𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

⇒
𝑛

2
[2 × 120 + (𝑛 − 1)5] = (𝑛 − 2)180 

⇒ 𝑛2 − 25𝑛 + 144 = 0 
⇒ (𝑛 − 9)(𝑛 − 16) = 0 
⇒ 𝑛 = 9, 16 
Take 𝑛 = 16 
𝑇16 = 𝑎 + 15𝑑 = 120° + 15(5°) = 195°, which is impossible, an interior angle cannot be greater than 180°. 
Hence, 𝑛 = 9 
6 (d) 
We have, 

log𝑥(4. 𝑥log5 𝑥 + 5) = 2 log5 𝑥 

⇒ log𝑥(4. 𝑥log5 𝑥 + 5) = log5 𝑥2 

⇒ 4. 𝑥log5 𝑥 + 5 = 𝑥log5 𝑥2
 

⇒ 4. 𝑥log5 𝑥 + 5 = 𝑥2 log5 𝑥 
⇒ 4𝑦 + 5 = 𝑦2, where 𝑦 = 𝑥log5 𝑥 
⇒ 𝑦2 − 4 𝑦 − 5 = 0 
⇒ 𝑦 = 5, −1 

⇒ 𝑥log5 𝑥 = 5             [∵ 𝑦 ≠ −1] 
⇒ log5 𝑥 = log𝑥 5 
⇒ (log5 𝑥)2 = 1 ⇒ log5 𝑥 = ±1 ⇒ 𝑥 = 5, 5−1 
7 (d) 

Since, 𝑥 = 1 + 𝑎 + 𝑎2+. . . ∞ 

⇒  𝑥 =
1

1 − 𝑎
   ⇒   𝑎 =

𝑥 − 1

𝑥
 

Similarly, 𝑏 =
𝑦−1

𝑦
  and   𝑐 =

𝑧−1

𝑧
 

Since,  𝑎, 𝑏, 𝑐 are in AP. 

∴ 𝑏 =
𝑎 + 𝑐

2
 

⇒
𝑦 − 1

𝑦
=

𝑥 − 1
𝑥 +

𝑧 − 1
𝑧

2
 

⇒ 2𝑥𝑧(𝑦 − 1) = 𝑦[𝑧(𝑥 − 1) + 𝑥(𝑧 − 1)] 
⇒ 2𝑥𝑧 = 𝑥𝑦 + 𝑦𝑧 
8 (a) 
We have, 
𝑥(3/2)(log2 𝑥−3) = 2−3 

⇒
3

2
(log2 𝑥 − 3) = log𝑥 2−3 

⇒
3

2
(log2 𝑥 − 3) = −3 log𝑥 2 



  

                 
         3                  MAHESH SIR’S NOTES  -  7798364224  

 

⇒
1

2
(log2 𝑥 − 3) = −

1

log2 𝑥
 

⇒ (log2 𝑥)2 − 3(log2 𝑥) + 2 = 0 
⇒ (log2 𝑥 − 1)(log2 𝑥 − 2) = 0 
⇒ log2 𝑥 = 1, 2 ⇒ 𝑥 = 2, 22 
11 (b) 
Since, 𝑎, 𝑏, 𝑐 are in AP. 
⇒ 2𝑏 = 𝑎 + 𝑐, then straight line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 will pass through(1,−2) because it satisfies condition 𝑎 −
2𝑏 + 𝑐 = 0 or 2𝑏 = 𝑎 + 𝑐. 
12 (a) 
We have, 

𝑒𝑥

1 − 𝑥
= 𝐵0 + 𝐵1𝑥 + 𝐵2𝑥2 + ⋯ + 𝐵𝑛𝑥𝑛 + ⋯ 

⇒ ∑
𝑥𝑟

𝑟 !

∞

𝑟=0

= (𝐵0 + 𝐵1𝑥 + 𝐵2𝑥2 + ⋯ + 𝐵𝑛𝑥𝑛 + ⋯ )(1 − 𝑥) 

On equating the coefficients of 𝑥𝑛 on both sides, we get 
1

𝑛 !
= 𝐵𝑛 − 𝐵𝑛−1 

13 (b) 
We have,  
𝑎 + 𝑏𝑥

𝑎 − 𝑏𝑥
=

𝑏 + 𝑐𝑥

𝑏 − 𝑐𝑥
=

𝑐 + 𝑑𝑥

𝑐 − 𝑑𝑥
 

Applying componendo and dividendo rule, we get 
2𝑎

2𝑏𝑥
=

2𝑏

2𝑐𝑥
=

2𝑐

2𝑑𝑥
 

⇒  
𝑎

𝑏
=

𝑏

𝑐
=

𝑐

𝑑
 

⇒  𝑏2 = 𝑎𝑐   and 𝑐2 = 𝑏𝑑 
⇒ 𝑎, 𝑏, 𝑐 and 𝑏, 𝑐, 𝑑 are in GP, therefore 𝑎, 𝑏, 𝑐, 𝑑 are in GP. 
14 (c) 
We have, 

∑
1

(2𝑟 − 1)2
=

𝜋2

8

𝑛

𝑟=1

 

⇒
1

12
+

1

32
+

1

52
+ ⋯ =

𝜋2

8
 

Let 
1

12
+

1

22
+

1

32
+

1

52
+ −to ∞ = 𝑥 

⇒ (
1

12
+

1

32
+

1

52
+ ⋯ ) +

1

22
(

1

12
+

1

22
+

1

32
+ ⋯ ) = 𝑥 

⇒
𝜋2

8
+

𝑥

4
= 𝑥 ⇒ 𝑥 =

𝜋2

6
 

15 (c) 
It will take 10yr for Jairam to pay off Rs 10000 in 10 yearly installments. 
∴  He pays 10% annual interest on remaining amount. 
∴  Money given in the first year  

= 1000 +
10000 × 10

100
= 1000 + 1000 

= Rs 2000 
Money given in second year 
= 1000 + interest of (10000 − 1000) 

= 1000 +
9000×10

100
= 100 + 900 = Rs 1900  
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Similarly, money paid in third year = Rs 1800 etc. 
So, money given by Jairam in 10 yr will be Rs 2000, Rs 1900, Rs 1800, Rs 1700 … 
Which is in arithmetic progression, whose first term 
𝑎 = 2000  and 𝑑 = −100 
Total money given in 10 yr 

=
10

2
[2(2000) + (10 − 1)(−100)] = Rs 15500 

Therefore, total money given by Jairam  
= 5000 + 15500 = Rs 20500 
16 (a) 
We have, 
𝑎, 𝑏, 𝑐 are in A.P.                …(i) 

⇒
𝑎

𝑎𝑏𝑐
,

𝑏

𝑎𝑏𝑐
,

𝑐

𝑎𝑏𝑐
 are in A.P. ⇒

1

𝑏𝑐
,

1

𝑐𝑎
,

1

𝑎𝑏
 are in A.P.    …(ii) 

From (i) and (ii), we obtain 

𝑎 +
1

𝑏𝑐
, 𝑏 +

1

𝑐𝑎
, 𝑐 +

1

𝑎𝑏
 are in A. P. 

17 (d) 
We observe that the successive differences of the terms of the sequence 12,28,50,78, … are in A.P. So, let its 
𝑛th term be 
𝑡𝑛 = 𝑎𝑛2 + 𝑏𝑛 + 𝑐, 
Putting 𝑛 = 1,2,3, we get 
𝑡1 = 𝑎 + 𝑏 + 𝑐 ⇒ 𝑎 + 𝑏 + 𝑐 = 12 
𝑡2 = 4𝑎 + 2𝑏 + 𝑐 ⇒ 4𝑎 + 2𝑏 + 𝑐 = 28 
𝑡3 = 9𝑎 + 3𝑏 + 𝑐 ⇒ 9𝑎 + 3𝑏 + 𝑐 = 50 
Solving these equations, we get 
𝑎 = 3, 𝑏 = 7, 𝑐 = 2 
∴ 𝑡𝑛 = 3𝑛2 + 7𝑛 + 2 
Hence, 
12

2 !
+

28

3 !
+

50

4 !
+

78

5 !
+ ⋯ 

= ∑
3𝑛2 + 7𝑛 + 2

(𝑛 + 1) !

∞

𝑛=1

 

= ∑
3(𝑛 − 1)2 + 7(𝑛 − 1) + 2

𝑛 !

∞

𝑛=2

 

= ∑
3𝑛2 + 𝑛 − 2

𝑛 !

∞

𝑛=2

 

= 3 ∑
𝑛2

𝑛 !

∞

𝑛=2

+ ∑
𝑛

𝑛 !

∞

𝑛=2

− 2 ∑
1

𝑛 !

∞

𝑛=2

 

= 2(2𝑒 − 1) + (𝑒 − 1) − 2(𝑒 − 2) = 5𝑒 
18 (b) 
We have, 
𝑥2

2
+

2

3
𝑥3 +

3

4
𝑥4 +

4

5
𝑥5 + ⋯ 

= ∑
𝑛

𝑛 + 1

∞

𝑛=1

 𝑥𝑛+1 

= ∑
𝑛 + 1 − 1

𝑛 + 1

∞

𝑛=1

 𝑥𝑛+1 
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= ∑ (1 −
1

𝑛 + 1
) 𝑥𝑛+1

∞

𝑛=1

 

= ∑ 𝑥𝑛+1 −

∞

𝑛=1

∞
(𝑛 = 1

𝑥𝑛+1

𝑛 + 1
 

=
𝑥2

1 − 𝑥
+ 𝑥 − ∑

𝑥𝑛+1

𝑛 + 1

∞

𝑛=0

 

=
𝑥2

1 − 𝑥
+ 𝑥 + log(1 − 𝑥) =

𝑥

1 − 𝑥
+ log(1 − 𝑥) 

19 (c) 

(
1

3
)

2

+
1

3
(

1

3
)

4

+
1

5
(

1

3
)

6

+. .. 

=
1

3
[(

1

3
) +

1

3
(

1

3
)

3

+
1

5
(

1

3
)

5

+. . . ] 

=
1

3
.
1

2
log (

1 +
1
3

1 −
1
3

)     [∵
1

2
log (

1 + 𝑥

1 − 𝑥
) = 𝑥 +

𝑥3

3
+

𝑥5

5
+. . .] 

=
1

6
log𝑒 2 

20 (a) 

Since,  𝑇𝑚 =
1

𝑛
⇒ 𝑎 + (𝑚 − 1)𝑑   …(i) 

and   𝑇𝑛 =
1

𝑚
= 𝑎 + (𝑛 − 1)𝑑  …(ii) 

On solving Eqs. (i) and (ii), we get 

𝑎 =
1

𝑚𝑛
  and  𝑑 =

1

𝑚𝑛
 

∴  𝑎 − 𝑑 =
1

𝑚𝑛
−

1

𝑚𝑛
= 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANSWER-KEY 

Q. 1 2 3 4 5 6 7 8 9 10 
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A. B C A A C D D A D D 
           

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

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

 
 


