
Hi everyone,

The real learning in mathematics happens when you actively engage with a problem, explore different
methods, and work through challenges. Therefore, we strongly encourage you to use this solution
key responsibly.

Please attempt all the problems on your own first, giving them your best and most honest effort.
These solutions are to help you get unstuck on a problem after you have already tried your best.

Your effort and dedication are the true keys to success.

Exam Date: 23rd November 2025

Syllabus: Sequence and Series

Sub: Mathematics CT-07 JEE Advanced Solution Prof. Chetan Sir

Section 1: Single Correct Answer Type

1. The sum of the first 9 terms of the series 13

1 + 13+23

1+3 + 13+23+33

1+3+5 + ... is equal to:

(A) 71 (B) 96 (C) 142 (D) 192

Answer: (B)

Solution: Let the nth term of the series be Tn. The numerator is the sum of cubes:
∑

k3 =
[
n(n+1)

2

]2
. The

denominator is the sum of odd numbers: n2.

Tn =

[
n(n+1)

2

]2
n2

Tn =
n2(n+ 1)2

4n2
=

(n+ 1)2

4

We need the sum of the first 9 terms (n = 1 to 9):

S9 =

9∑
n=1

Tn =
1

4

9∑
n=1

(n+ 1)2

S9 =
1

4

[
22 + 32 + · · ·+ 102

]
Using

∑10
k=1 k

2 = 385:

S9 =
1

4
(385− 12)

S9 =
384

4
= 96

2. The sum of the infinite series 3
11 + 33

112 + 333
113 + ... is equal to:

(A) 30
10 (B) 33

10 (C) 33
100 (D) 11

3

Answer: (B)
Solution:

S =
3

11
+

33

112
+

333

113
+ . . .

S =
1

3

∞∑
n=1

10n − 1

11n

1



S =
1

3

[∑(
10

11

)n

−
∑(

1

11

)n]
Calculating the two infinite GP sums:

S1 =
10/11

1− 10/11
= 10

S2 =
1/11

1− 1/11
=

1

10

Substitute back:

S =
1

3

(
10− 1

10

)
=

33

10

Section 2: Multiple Correct Answer Type

3. The 2nd, 5th, and 9th terms of a non-constant Arithmetic Progression are in Geometric Progression. Let a be the
first term and d be the common difference of the A.P. Which of the following is/are correct?

(A) The common ratio of the G.P. is 4
3 . (B) The ratio a: d is equal to 8: 1.

(C) The sum of the first 3 terms of the A.P. is 27d. (D) The 4th, 10th, and 16th terms of the A.P. are also
in G.P.

Answer: (A), (B), (C)
Solution: Given a+ d, a+ 4d, a+ 8d are in GP.

(a+ 4d)2 = (a+ d)(a+ 8d)

a2 + 8ad+ 16d2 = a2 + 9ad+ 8d2

8d2 = ad =⇒ a = 8d (∵ d ̸= 0)

(A) Common Ratio r:

r =
a+ 4d

a+ d
=

12d

9d
=

4

3
(Correct)

(B) Ratio a : d = 8 : 1. (Correct)
(C) Sum of first 3 terms:

S3 = 3a+ 3d = 3(8d) + 3d = 27d (Correct)

(D) Terms a+ 3d, a+ 9d, a+ 15d become 11d, 17d, 23d.

(17d)2 ̸= (11d)(23d) (Incorrect)

4. Let a G.P. have 2n terms. The sum of the odd-numbered terms is 85 and the sum of the even-numbered terms
is 170. Which of the following is/are true?

(A) The common ratio is 2. (B) The sum of all terms is 255.
(C) If the first term is 1, then n = 4. (D) If the first term is 5, then n = 5.

Answer: (A), (B), (C)
Solution:

Seven = r · Sodd

170 = r · 85 =⇒ r = 2 (Option A Correct)

Sum of all terms:

Stotal = 85 + 170 = 255 (Option B Correct)
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Using sum formula S2n = a(r2n−1)
r−1 :

255 = a(22n − 1)

If a = 1:

255 = 22n − 1 =⇒ 22n = 256 =⇒ 2n = 8 =⇒ n = 4 (Option C Correct)

If a = 5:

51 = 22n − 1 =⇒ 22n = 52 (No integer n)

Section 3: Matrix Match Type

5. Match the problem descriptions in Column-I with their correct values in Column-II.

Column-I Column-
II

Values

(A) The minimum value of m for which the numbers 51+x + 51−x,
m/2, and 25x + 25−x form an A.P. for some x ∈ R

(P) 1

(B) The maximum value of (a+ b)(c+ d) if a, b, c, d are positive
real numbers and a+ b+ c+ d = 2.

(Q) 12

(C) The value of 1/α if a is the least positive number such that
4αx2 + 1

x ≥ 1 for all x > 0.
(R) 27

(D) The maximum value of abc if a, b, c > 0 and a+ b+ c = 3. (S) 4

Answer: A-Q, B-P, C-R, D-P
Solution: (A) Condition for AP: 2(middle) = first + last.

m = (51+x + 51−x) + (25x + 25−x)

m = 5(5x + 1/5x) + ((5x)2 + 1/(5x)2)

Using t+ 1/t ≥ 2 for t > 0:

m ≥ 5(2) + 2 = 12 =⇒ mmin = 12 (Matches Q)

(B) Let X = a+ b and Y = c+ d. Given X + Y = 2. Maximize XY . Product is max when X = Y .

X = Y = 1 =⇒ Max value = 1 · 1 = 1 (Matches P)

(C) f(x) = 4αx2 + 1
x = 4αx2 + 1

2x + 1
2x . By AM-GM inequality:

4αx2 + 1
2x + 1

2x

3
≥ 3

√
4αx2 · 1

4x2
= 3

√
α

Given sum ≥ 1 =⇒ 3 3
√
α ≥ 1

27α ≥ 1 =⇒ α ≥ 1/27

∴ 1/α = 27 (Matches R)

(D) Maximize abc subject to a+ b+ c = 3.

a+ b+ c

3
≥ 3

√
abc

1 ≥ 3
√
abc =⇒ abc ≤ 1 (Matches P)

6. Match the Series/Expressions in Column-I with their evaluations in Column-II.
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Column-I Column-
II

Values

(A) The value of S3(1+8S1)
S2
2

where Sk =
∑

nk. (P) 90

(B) A.P. Sum ratio S7

S11
= 6

11 . Terms distinct natural numbers.
130 < T7 < 140. Find common difference.

(Q) 9

(C) A.P. even terms. Sodd = 24, Seven = 30. Last− First = 10.5.
Find n.

(R) 8

(D) The value of
∑4

n=1(3
n − 2n). (S) 1

Answer: A-Q, B-Q, C-R, D-P
Solution: (A) Using formulas S3 = S2

1 and 1 + 8S1 = (2n+ 1)2.

Exp =
S2
1(2n+ 1)2

S2
2

=

(
S1(2n+ 1)

S2

)2

=

(
n(n+1)

2 (2n+ 1)
n(n+1)(2n+1)

6

)2

=

(
6

2

)2

= 9 (Matches Q)

(B) Ratio of sums:

S7

S11
=

7(2a+ 6d)

11(2a+ 10d)
=

6

11
=⇒ 7(2a+ 6d) = 6(2a+ 10d)

14a+ 42d = 12a+ 60d =⇒ 2a = 18d =⇒ a = 9d

Given 130 < T7 < 140 where T7 = a+ 6d = 15d:

130 < 15d < 140 =⇒ 8.6 < d < 9.3

Since terms are natural numbers, d must be integer =⇒ d = 9. (Matches Q)
(C) System of equations for Even/Odd sums:

Seven − Sodd = (a2 − a1) + · · ·+ (a2n − a2n−1) =
n

2
d = 6 =⇒ nd = 12

l − a = (n− 1)d = 10.5 =⇒ nd− d = 10.5

12− d = 10.5 =⇒ d = 1.5

n = 12/1.5 = 8 (Matches R)

(D) Calculation:

4∑
n=1

(3n − 2n) = (3 + 9 + 27 + 81)− (2 + 4 + 8 + 16)

= 120− 30 = 90 (Matches P)

Section 4: Paragraph Type

7. The value of the infinite series 1 + 4
5 + 9

25 + 16
125 + 25

625 + ... is equal to:

(A) 75
32 (B) 25

8 (C) 125
64 (D) 5

2

Answer: (A)

Solution: Let S =
∑∞

n=1
n2

5n−1 .

S = 1 +
4

5
+

9

25
+ . . .

1

5
S =

1

5
+

4

25
+ . . .

4

5
S = 1 +

3

5
+

5

25
+ . . . (Difference of terms)
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Let S′ = 4
5S. Perform AGP subtraction again:

S′ = 1 +
3

5
+

5

25
+ . . .

1

5
S′ =

1

5
+

3

25
+ . . .

4

5
S′ = 1 +

2

5
+

2

25
+ · · · = 1 +

2/5

4/5
= 1.5

S′ = 1.5× 5

4
=

15

8

S =
15

8
× 5

4
=

75

32

8. The value of the sum
∑10

k=1(k + 1)(k + 2) is equal to:

(A) 505 (B) 570 (C) 440 (D) 650

Answer: (B)
Solution:

Sum =

10∑
k=1

(k2 + 3k + 2)

=
∑

k2 + 3
∑

k +
∑

2

= 385 + 3(55) + 20

= 385 + 165 + 20 = 570

Section 5: Integer Answer Type

9. If S = 109 + 2 · 11 · 108 + 3 · 112 · 107 + · · ·+ 10 · 119 = k · 109 then find the value of k.

Answer: 100
Solution: Rearrange S:

S = 109
9∑

j=0

(j + 1)

(
11

10

)j

Let x = 1.1. Sum is A = 1 + 2x+ · · ·+ 10x9.

(1− x)A = (1 + x+ · · ·+ x9)− 10x10

−0.1A =
x10 − 1

x− 1
− 10x10

−0.1A = 10(x10 − 1)− 10x10 = −10

A = 100

Thus S = 109 × 100 =⇒ k = 100.

10. Let a1, a2, ..., a49 be in A.P. such that
∑12

k=0 a4k+1 = 416 and a9 + a43 = 66. If a21 + a22 + · · ·+ a217 = 140m, find
the value of m.

Answer: 34

5



Solution: The sum is of 13 terms: a1, a5, . . . , a49.

13

2
(a1 + a49) = 416 =⇒ a1 + a49 = 64

2a1 + 48d = 64

Given a9 + a43 = 66:

(a1 + 8d) + (a1 + 42d) = 66 =⇒ 2a1 + 50d = 66

Solving the two equations:

2d = 2 =⇒ d = 1

2a1 + 48 = 64 =⇒ a1 = 8

Calculate required sum S′:

S′ =

17∑
k=1

(8 + (k − 1))2 =

24∑
j=8

j2

=

24∑
j=1

j2 −
7∑

j=1

j2

=
24(25)(49)

6
− 7(8)(15)

6
= 4900− 140 = 4760

Finally solve for m:

140m = 4760 =⇒ m = 34
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