
PURE 2 · WMA12 · TOPIC 6

Geometric Sequences and Series
Multiply by the same 𝑟 every time. Divide terms
to find 𝑟, use logs when 𝑛 is in the power, and
only add to infinity when |𝑟| < 1.

DR ESLAM AHMED
eliteigcse.com

THE TOPIC ON ONE MAP

Geometric Sequences and Series

01 The 𝑛th term
𝑎𝑟𝑛−1 divide two terms middle2 = product

02 The sum 𝑆𝑛
𝑎(1−𝑟𝑛)
1−𝑟 smallest 𝑛: logs prove the formula

03 Sum to infinity
𝑎
1−𝑟 |𝑟| < 1 choose the right 𝑟



NOTES·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

THE THREE FORMULAS

𝑢𝑛 = 𝑎𝑟𝑛−1 𝑆𝑛 =
𝑎(1 − 𝑟𝑛)
1 − 𝑟 𝑆∞ =

𝑎
1 − 𝑟 (|𝑟| < 1)

𝑛 in the power ⇒ take logs · log of a number less than 1 is negative: the inequality
flips

01 The 𝑛th Term: 𝑢𝑛 = 𝑎𝑟𝑛−1

Divide one term by another to cancel 𝑎 and leave a power of 𝑟. Three con-
secutive terms in algebra: (middle)2 = first × third.

WHEN YOU SEE → YOU DO

“the 3rd term is 20 and the 5th term is
12.8”

⟶ 𝑎𝑟4
𝑎𝑟2 = 𝑟

2

“2𝑘 − 15, 𝑘, 𝑘 + 4 are consecutive terms” ⟶ 𝑘2 = (2𝑘 − 15)(𝑘 + 4)

“the 𝑛th term is greater than 10100” ⟶ 4× 6𝑛−1 > 10100: logs

“is 8192 a term?” ⟶ solve 𝑎𝑟𝑛−1 = 8192: is 𝑛 a whole num-
ber?

WORKED MODEL · JUNE 2023

Downloads 2𝑘−15, 𝑘, 𝑘+4 (thousands) are geometric. Show 𝑘2−7𝑘−60 =
0.
1 𝑘

2𝑘 − 15 =
𝑘 + 4
𝑘 same ratio

2 𝑘2 = 2𝑘2 − 7𝑘 − 60 cross-multiply

ANSWER 𝑘2 − 7𝑘 − 60 = 0 ⇒ 𝑘 = 12 (𝑘 > 7.5)
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

IDEA 01
Practise: The 𝑛th Term: 𝑢𝑛 = 𝑎𝑟𝑛−1
My questions first, then selected practice, then real past papers.

Q1 DR ESLAM Divide the terms P2 · TOPIC 6 3 marks

The 3rd term of a geometric sequence is 12 and the 6th term is 96. Find 𝑎
and 𝑟.
𝑎𝑟5
𝑎𝑟2 = 𝑟

3.

Q2 DR ESLAM Algebraic terms P2 · TOPIC 6 3 marks

𝑥, 𝑥 + 4, 4𝑥 are consecutive terms of a geometric sequence, 𝑥 > 0. Find 𝑥.
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

SELECTED PRACTICE
Q3 PRACTICE Practice · Easy P2 · TOPIC 6 4 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q4 PRACTICE Practice · Medium P2 · TOPIC 6 6 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q5 PRACTICE Practice · Very Hard P2 · TOPIC 6 5 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

PAST PAPERS
Q6 PAST PAPER Pearson IAL WMA12 · June 2023 · Q6 P2 · TOPIC 6 9 marks
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NOTES·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

02 The Sum 𝑆𝑛 and the Smallest 𝑛

Write 𝑆𝑛 with the numbers in, make 𝑟𝑛 the subject, then take logs of both
sides. Round 𝑛 up for “greater than”. Dividing by log 𝑟 < 0 flips the inequality.

WHEN YOU SEE → YOU DO

“the sum of the first 𝑛 terms is greater
than 156”

⟶ 𝑆𝑛 > 156, isolate 𝑟𝑛, logs

“smallest possible value of 𝑛” ⟶ solve, then round up; check 𝑛 and 𝑛−1

“prove that 𝑆𝑛 =
𝑎(1−𝑟𝑛)
1−𝑟 ” ⟶ write 𝑆𝑛 and 𝑟𝑆𝑛, subtract

“8% less each year”, “150 litres at the
start”

⟶ 𝑟 = 0.92, 𝑎 = 150

“solutions based entirely on graphical
or numerical methods are not
acceptable”

⟶ show the log step

Write 𝑆𝑛 Isolate 𝑟𝑛 Take logs Round up

WORKED MODEL · JANUARY 2023

𝑎 = 31.25, 𝑟 = 0.8. Smallest 𝑛 with 𝑆𝑛 > 156.
1 31.25(1−0.8𝑛)

0.2 > 156 ⇒ 0.8𝑛 < 0.0016 isolate 𝑟𝑛

2 𝑛 > log 0.0016
log 0.8 = 28.8 logs — the sign flips

ANSWER 𝑛 = 29
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

IDEA 02
Practise: The Sum 𝑆𝑛 and the Smallest 𝑛
My questions first, then selected practice, then real past papers.

Q7 DR ESLAM A sum P2 · TOPIC 6 2 marks

Find the sum of the first 10 terms of 2 + 6 + 18 + …

Q8 DR ESLAM Smallest 𝑛 with logs P2 · TOPIC 6 4 marks

Find the smallest 𝑛 for which 3 + 6 + 12 + … (to 𝑛 terms) exceeds 1000.
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

SELECTED PRACTICE
Q9 PRACTICE Practice · Easy P2 · TOPIC 6 4 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q10 PRACTICE Practice · Hard P2 · TOPIC 6 5 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q11 PRACTICE Practice · Very Hard P2 · TOPIC 6 4 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

PAST PAPERS
Q12 PAST PAPER Pearson IAL WMA12 · January 2023 · Q7 P2 · TOPIC 6 7 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q13 PAST PAPER Pearson IAL WMA12 · October 2025 · Q8 P2 · TOPIC 6 8 marks
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NOTES·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

03 Sum to Infinity: |𝑟| < 1

A sum to infinity exists only when −1 < 𝑟 < 1. When a quadratic gives two
values of 𝑟, the condition chooses one. 𝑆∞ = 𝑎

1−𝑟 together with a term or a
finite sum gives two equations.

WHEN YOU SEE → YOU DO

“given that the series has a sum to
infinity” ⟶ reject |𝑟| ≥ 1

“𝑆∞ = 3𝑎” ⟶ 𝑎
1−𝑟 = 3𝑎 ⇒ 𝑟 = 2

3

“the second term is −6, 𝑆∞ = 25” ⟶ 𝑎𝑟 = −6, 𝑎
1−𝑟 = 25: eliminate 𝑎

“𝑆3 = 70.2 and 𝑆∞ = 75” ⟶ 𝑆3
𝑆∞
= 1 − 𝑟3

“is convergent”, −1 + 3𝑥 − 9𝑥2 + … ⟶ |𝑟| = |−3𝑥| < 1

WORKED MODEL · JANUARY 2025

𝑆3 = 70.2 and 𝑆∞ = 75. Find 𝑟 and 𝑎.
1 𝑎(1−𝑟3)

1−𝑟 ÷ 𝑎
1−𝑟 = 1 − 𝑟

3 = 70.2
75 = 0.936 divide

2 𝑟3 = 0.064 ⇒ 𝑟 = 0.4

ANSWER 𝑎 = 75(1 − 0.4) = 45

× TRAP Keeping 𝑟 = 6
5 when the series has a sum to infinity. |𝑟| must be less than 1.
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

IDEA 03
Practise: Sum to Infinity: |𝑟| < 1
My questions first, then selected practice, then real past papers.

Q14 DR ESLAM Sum to infinity P2 · TOPIC 6 3 marks

(a) Find 𝑆∞ for 24 + 12 + 6 + … (b) A series has 𝑎 = 5 and 𝑆∞ = 20. Find 𝑟.

SELECTED PRACTICE
Q15 PRACTICE Practice · Easy P2 · TOPIC 6 3 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q16 PRACTICE Practice · Hard P2 · TOPIC 6 8 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q17 PRACTICE Practice · Very Hard P2 · TOPIC 6 13 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

PAST PAPERS
Q18 PAST PAPER Pearson IAL WMA12 · October 2021 · Q7 P2 · TOPIC 6 10 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q19 PAST PAPER Pearson IAL WMA12 · June 2022 · Q6 P2 · TOPIC 6 8 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q20 PAST PAPER Pearson IAL WMA12 · October 2022 · Q8 P2 · TOPIC 6 7 marks
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PRACTISE·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q21 PAST PAPER Pearson IAL WMA12 · January 2025 · Q4 P2 · TOPIC 6 6 marks
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SUMMARY·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

ALL The Whole Topic on One Page

Tear this page out before the exam.

01 𝑛th term Divide terms for 𝑟; middle2 = first × third.

02 Sum 𝑆𝑛 Isolate 𝑟𝑛, logs, round up (sign flips for 𝑟 < 1).

03 𝑆∞ Only if |𝑟| < 1; it picks the right root.

BOTTOM LINE Same ratio · 𝑛 in the power → logs · infinity only when
|𝑟| < 1.
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ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Answers
Geometric Sequences and Series · for the teacher. Every answer checked
with a computer algebra system.

IDEA 01 · THE 𝑛TH TERM: 𝑢𝑛 = 𝑎𝑟𝑛−1

Q1 Dr Eslam · Divide the terms
𝑟3 = 8 ⇒ 𝑟 = 2, 𝑎 = 3

Q2 Dr Eslam · Algebraic terms
(𝑥 + 4)2 = 4𝑥2 ⇒ 𝑥 + 4 = 2𝑥: 𝑥 = 4 (terms
4, 8, 16)

Q3 Practice · Easy
(i) not geometric (ii) 𝑎 = 5, 𝑟 = 3 (iii) 𝑎 = 5,
𝑟 = −2 (iv) 𝑎 = 1

3 , 𝑟 =
1
2

Q4 Practice · Medium
(a) 16𝑥2 = 𝑥2(𝑥 + 14) ⇒ 𝑥3 − 2𝑥2 = 0 (b)
𝑥 = 2: 4, 8, 16; 𝑢15 = 4(214) = 65536 (c) yes:
8192 = 4(211), the 12th term

Q5 Practice · Very Hard
25𝑥2 = 3𝑥2(𝑥 + 11) ⇒ 𝑥 = −83 ; 𝑎 =

25
3 , 𝑟 = −

8
5 :

𝑢6 = −
32768
375

Q6 Pearson IAL WMA12 · June 2023
· Q6

(𝑎) Proven. (𝑏) 643 thousand downloads,
about 21300 downloads. (𝑐) 𝑁 = 17

IDEA 02 · THE SUM 𝑆𝑛 AND THE SMALLEST 𝑛
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ANSWERS·P2.6

ELITE IGCSE / PURE 2 P2 · TOPIC 6 · GEOMETRIC SEQUENCES AND SERIES

Q7 Dr Eslam · A sum

2(310−1)
2 = 59048

Q8 Dr Eslam · Smallest 𝑛 with logs
3(2𝑛 − 1) > 1000 ⇒ 2𝑛 > 334.3 ⇒ 𝑛 > 8.38:
𝑛 = 9

Q9 Practice · Easy
(a) 3(2 + 4 + 8 + 16 + 32) = 186 (b) 16 − 32 +
64 − 128 + 256 = 176

Q10 Practice · Hard
1400(1 − 0.99𝑘) < 1000 ⇒ 0.99𝑘 > 2

7 ⇒ 𝑘 <
124.6: 𝑘 = 124

Q11 Practice · Very Hard
𝑟4 = 9 ⇒ 𝑟 = √3; 𝑆12 =

𝑎(729−1)
√3−1

= 364𝑎(√3 + 1)

Q12 Pearson IAL WMA12 · January
2023 · Q7

(𝑎) 𝑟 = 0.8. (𝑏) 𝑎 = 31.25. (𝑐) 𝑛 = 29

Q13 Pearson IAL WMA12 · October
2025 · Q8

(𝑖) Proven. (𝑖𝑖)(𝑎) Approximately 91 litres.
(𝑖𝑖)(𝑏) 1664 litres

IDEA 03 · SUM TO INFINITY: |𝑟| < 1

Q14 Dr Eslam · Sum to infinity
(a) 24

1− 12
= 48 (b) 5

1−𝑟 = 20 ⇒ 𝑟 = 3
4

Q15 Practice · Easy
(a) 6

1−𝑟 = 8 ⇒ 𝑟 = 1
4 (b) |𝑟| < 1

Q16 Practice · Hard
(a) 𝑟3 = 0.421875 ⇒ 𝑟 = 0.75, 𝑎 = 17.92:
𝑆∞ = 71.68 (b) 71.68 × 0.7520 ≈ 0.23

Q17 Practice · Very Hard
(a) 𝑇 has first term 𝑎2, ratio 𝑟2, and 𝑟2 < 1 (b)
𝑎
1 + 𝑟 (c) 𝑎 = 1+𝑟, so 𝑢2𝑘−1+𝑢2𝑘 = 𝑎𝑟

2𝑘−2(1+𝑟) =
𝑎2𝑟2𝑘−2 = 𝑢2𝑘

Q18 Pearson IAL WMA12 · October
2021 · Q7

(𝑖) 𝑛 = 129. (𝑖𝑖)(𝑎) Proven. (𝑖𝑖)(𝑏) 𝑟 =
6
5 or −

1
5. (𝑖𝑖)(𝑐) 𝑟 = −15. (𝑖𝑖)(𝑑) 62425

Q19 Pearson IAL WMA12 · June 2022
· Q6

(𝑎) Proven: 3𝑟2 − 4𝑟 − 4 = 0. (𝑏) 𝑢1 =
−27. (𝑐) 𝑆∞ = −

81
5

Q20 Pearson IAL WMA12 · October
2022 · Q8

(a) 𝑟 = 2
3 (b) 𝑎 = 43.2; 𝑆10 =

92840
729 ≈ 127.4

Q21 Pearson IAL WMA12 · January
2025 · Q4

(𝑎) 𝑟 = 0.4. (𝑏) 45
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