
PURE 2 · WMA12 · TOPIC 8

Modelling with Sequences and Series

Read the story for one word: “the same amount”
means arithmetic, “the same percentage” means
geometric. Then it is Topic 5 or Topic 6.

DR ESLAM AHMED
eliteigcse.com

THE TOPIC ON ONE MAP

Modelling with Sequences and Series

01 Arithmetic models
same amount year 𝑛 total to date

02 Geometric models
same % 𝑟 = 1 ± 𝑝

100 logs for 𝑛

03 Two models, limits
model A vs B limit = 𝑆∞ 𝑁 = 𝑘𝑎𝑡



NOTES·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

TRANSLATE THE STORY
“increases by 5 each year”→ 𝑑 = 5 “increases by 2% each year”

→ 𝑟 = 1.02 “decreases by 8%”→ 𝑟 = 0.92
year 1 is the first term · “in year 𝑛” = a term · “total” = a sum · “limit to the total”

= 𝑆∞

01 Arithmetic Models: the Same Amount Each Time

The first year (week, row, hit) is 𝑎; the fixed change is 𝑑. “How much in week
10” is 𝑢10; “how much altogether” is 𝑆𝑛. If the question gives a total, solve
the quadratic for 𝑛.

WHEN YOU SEE → YOU DO

“£5 in week 1, £5.25 in week 2, £5.50 in
week 3”

⟶ arithmetic: 𝑎 = 5, 𝑑 = 0.25

“state with a reason whether
arithmetic or geometric” ⟶ constant difference→ arithmetic

“the number of weeks to save £350” ⟶ 𝑆𝑛 ≥ 350: solve, round up

“the additional distance each hit” ⟶ each hit is a term; total depth is the
sum

WORKED MODEL · JUNE 2021

Adina saves £5, £5.25, £5.50, …. How many weeks to save £350?
1 𝑛

2 {10 + 0.25(𝑛 − 1)} ≥ 350 sum

2 𝑛2 + 39𝑛 − 2800 ≥ 0 ⇒ 𝑛 ≥ 36.9 quadratic

ANSWER 37 weeks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

IDEA 01
Practise: Arithmetic Models: the Same Amount
Each Time
My questions first, then selected practice, then real past papers.

Q1 DR ESLAM Salary rises P2 · TOPIC 8 3 marks

A salary is £24 000 in year 1 and rises by £1 500 each year. Find the salary in
year 10 and the total earned over 10 years.
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

SELECTED PRACTICE
Q2 PRACTICE Practice · Easy P2 · TOPIC 8 8 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q3 PRACTICE Practice · Medium P2 · TOPIC 8 7 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q4 PRACTICE Practice · Very Hard P2 · TOPIC 8 7 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

PAST PAPERS
Q5 PAST PAPER Pearson IAL WMA12 · June 2021 · Q1 P2 · TOPIC 8 7 marks
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NOTES·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

02 Geometric Models: the Same Percentage Each
Time

Growth of 𝑝%means multiply by 1+ 𝑝
100 ; decay means 1−

𝑝
100 . The value after

𝑛 steps is 𝑎𝑟𝑛 if you start counting at 0, 𝑎𝑟𝑛−1 if year 1 is the first term — read
carefully. 𝑛 in the power: logs.

WHEN YOU SEE → YOU DO

“increase by 2% each year” ⟶ 𝑟 = 1.02
“the population at the start of 2032”
(2019 = first) ⟶ 2032 is the 14th term: 𝑎𝑟13

“three years later there were 34000” ⟶ 30000𝑟3 = 34000
“the smallest integer 𝑁 for which it
exceeds 75000”

⟶ logs, then round up

“𝑁 = 𝑘𝜆𝑡”, “half its initial value” ⟶ 𝜆5700 = 1
2

“in the form 𝑁 = 𝑎𝑏𝑡” ⟶ two data points: divide to find 𝑏

Find 𝑟 Write the term or sum Take logs Round up

WORKED MODEL · JANUARY 2020

30000 bees; 34000 three years later; 𝑝% growth. Find 𝑝.
1 30000𝑟3 = 34000 ⇒ 𝑟 = 3√34

30 = 1.0426 three steps

ANSWER 𝑝 = 4.26

× TRAP Using 𝑟 = 0.02 for “increases by 2%”. The multiplier is 1.02.
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

IDEA 02
Practise: Geometric Models: the Same Percent-
age Each Time
My questions first, then selected practice, then real past papers.

Q6 DR ESLAM Percentage growth P2 · TOPIC 8 3 marks

A population of 8000 grows by 5% a year. After how many complete years
does it first exceed 20000?
𝑟 = 1.05; take logs.

Q7 DR ESLAM Depreciation P2 · TOPIC 8 2 marks

A car worth £20 000 loses 15% of its value each year. Find its value after 6
years.
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

SELECTED PRACTICE
Q8 PRACTICE Practice · Easy P2 · TOPIC 8 8 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q9 PRACTICE Practice · Hard P2 · TOPIC 8 9 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q10 PRACTICE Practice · Very Hard P2 · TOPIC 8 5 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

PAST PAPERS
Q11 PAST PAPER Pearson IAL WMA12 · October 2019 · Q2 P2 · TOPIC 8 6 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q12 PAST PAPER Pearson IAL WMA12 · January 2020 · Q5 P2 · TOPIC 8 8 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q13 PAST PAPER Pearson IAL WMA12 · June 2022 · Q9 P2 · TOPIC 8 9 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q14 PAST PAPER Pearson IAL WMA12 · June 2024 · Q10 P2 · TOPIC 8 8 marks
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NOTES·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

03 Two Models, Limits and Comparisons

Many questions compare Model A (arithmetic) with Model B (geometric) fit-
ted to the same two facts. Find 𝑑 for A and 𝑟 for B from the same data, then
answer each part with the right formula. A geometric model with 𝑟 < 1 has
a limit: 𝑆∞.

WHEN YOU SEE → YOU DO

“model A: same amount; model B: same
percentage” ⟶ 𝑑 from 𝑎 + (𝑛 − 1)𝑑; 𝑟 from 𝑎𝑟𝑛−1

“the difference between the totals” ⟶ 𝑆𝑛 for each model, subtract

“there is a limit to the total” ⟶ geometric with 𝑟 < 1: 𝑆∞ =
𝑎
1−𝑟

“after the 20th hit the distances form a
geometric sequence” ⟶ switch formula halfway

“state one reason why the model may
not be realistic” ⟶ growth cannot go on for ever; values

must be whole numbers

WORKED MODEL · JANUARY 2024

300 tonnes in year 1, 4000 in year 12. Model A: same amount; model B:
same percentage.
1 A: 300 + 11𝑑 = 4000 ⇒ 𝑑 = 336.4: year 4 ≈ 1310 arithmetic

2 B: 300𝑟11 = 4000 ⇒ 𝑟 = 1.2656: year 2 ≈ 380 geometric

ANSWER A: 1310 t, B: 380 t
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

IDEA 03
Practise: Two Models, Limits and Comparisons
My questions first, then selected practice, then real past papers.

Q15 DR ESLAM Arithmetic or geometric? P2 · TOPIC 8 4 marks

A company sells 500 units in year 1 and 620 in year 3. Model A: arithmetic.
Model B: geometric. Find, for each model, the sales in year 6.
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

SELECTED PRACTICE
Q16 PRACTICE Practice · Easy P2 · TOPIC 8 10 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q17 PRACTICE Practice · Hard P2 · TOPIC 8 5 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q18 PRACTICE Practice · Very Hard P2 · TOPIC 8 10 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

PAST PAPERS
Q19 PAST PAPER Pearson IAL WMA12 · January 2021 · Q10 P2 · TOPIC 8 11 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q20 PAST PAPER Pearson IAL WMA12 · January 2022 · Q8 P2 · TOPIC 8 9 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q21 PAST PAPER Pearson IAL WMA12 · January 2024 · Q7 P2 · TOPIC 8 9 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q22 PAST PAPER Pearson IAL WMA12 · October 2024 · Q7 P2 · TOPIC 8 6 marks
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PRACTISE·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q23 PAST PAPER Pearson IAL WMA12 · January 2026 · Q9 P2 · TOPIC 8 10 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 26



SUMMARY·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

ALL The Whole Topic on One Page

Tear this page out before the exam.

01 Arithmetic model Same amount = 𝑑; term for “in year 𝑛”, sum for
“total”.

02 Geometric model Same %→ 𝑟 = 1 ± 𝑝
100 ; logs for 𝑛.

03 Two models Fit both to the same data; limit = 𝑆∞.

BOTTOM LINE Same amount → arithmetic · same percentage → geo-
metric · which year is the first term?
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ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

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

IDEA 01 · ARITHMETIC MODELS: THE SAME AMOUNT EACH TIME

Q1 Dr Eslam · Salary rises
24000 + 9(1500) = £37 500; 5(24000 +
37500) = £307 500

Q2 Practice · Easy
(a) 3, 7, 11 miles (b) 39 (c) 5(3 + 39) = 210
(d) the distance keeps growing without limit

Q3 Practice · Medium
(a) 2 + 7(3) = 23 (b) 44 − 2 = 42 miles more
(c) 7.5(2 + 44) = 345

Q4 Practice · Very Hard
(a) each lane: 2𝑙 + 𝜋𝑑, next lane +𝜋𝑒 (b)
6{2(𝜋𝑑 + 2𝑙) + 11𝜋𝑒} = 384𝜋 + 480 ⇒ 𝑙 = 20,
2𝑑 + 11𝑒 = 64 (c) 𝑒 = 4, 𝑑 = 10

Q5 Pearson IAL WMA12 · June 2021
· Q1

(𝑎)(𝑖) Arithmetic series. (𝑎)(𝑖𝑖) 5+0.25(𝑛−1).
(𝑏) 37 weeks

IDEA 02 · GEOMETRIC MODELS: THE SAME PERCENTAGE EACH TIME
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ANSWERS·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q6 Dr Eslam · Percentage growth
8000(1.05)𝑛 > 20000 ⇒ 𝑛 > 18.8: 19 years

Q7 Dr Eslam · Depreciation
20000(0.85)6 ≈ £7 543

Q8 Practice · Easy
(a)(i) 2 m, 𝑟 = 0.8 (ii) 2(0.8)4 ≈ 0.819 m (b)(i)
2(1−0.810)

0.2 ≈ 8.93 m (ii) each bounce goes up
and comes down (c) decreasing

Q9 Practice · Hard
(a) (607.2 + 600) × 1.012 ≈ 1221.69 (c) 600 ×
1.012 1.012𝑛−1

0.012 (d) 1.012𝑛 > 1.198 ⇒ 𝑛 > 15.1:
year 16 (e) e.g. the rate stays at 1.2%

Q10 Practice · Very Hard
(a) 𝐴 + 2(𝑥 + 0.75𝑥 + … ) = 𝐴 + 2𝑥

0.25 = 𝐴 + 8𝑥 (b)
e.g. it bounces for ever / no energy lost to
air

Q11 Pearson IAL WMA12 · October
2019 · Q2

(𝑎) 32341 adults, approximately. (𝑏)
£1,997,000

Q12 Pearson IAL WMA12 · January
2020 · Q5

(𝑎) 𝑝 = 4.26. (𝑏) 𝑁 = 22

Q13 Pearson IAL WMA12 · June 2022
· Q9

(𝑎) Decreasing exponential through (0, 1).
(𝑏) 𝜆 = 0.999878. (𝑐) 10.1 g. (𝑑) 2700
years

Q14 Pearson IAL WMA12 · June 2024
· Q10

(𝑎) 2390 dormice. (𝑏) 𝑁 = 4000(0.98)𝑡 to 2
s.f. constants. (𝑐) 𝑇 = 13.9

IDEA 03 · TWO MODELS, LIMITS AND COMPARISONS
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ANSWERS·P2.8

ELITE IGCSE / PURE 2 P2 · TOPIC 8 · MODELLING WITH SEQUENCES AND SERIES

Q15 Dr Eslam · Arithmetic or geo-
metric?

A: 𝑑 = 60, 500 + 5(60) = 800; B: 𝑟2 = 1.24,
500(1.24)2.5 ≈ 856

Q16 Practice · Easy
(a)(i) 𝑛 = 3 (ii) 0.6𝑛 = 0.5 ⇒ 𝑛 ≈ 1.36 (b)
Model 1: £5000, Model 2: £2333 — Model 1
(c)(i) negative after 6 years (ii) 0.6𝑛 > 0 for
all 𝑛

Q17 Practice · Hard
(a) ℎ + 0.9ℎ + 0.81ℎ + ⋯ = ℎ

0.1 = 10ℎ (b) 𝑛2 {2𝑎 −
(𝑛 − 1)} = 10𝑎 ⇒ 𝑛2 − (2𝑎 + 1)𝑛 + 20𝑎 = 0

Q18 Practice · Very Hard
(a) it goes up and down in turn (b) 3, 6, 9, …
and 1, 12 ,

1
4 , … (c) 3𝑚(𝑚+1)

2 (d) 2(1 − 1
2𝑛 ) (e)

166.9980 (f ) divergent: the arithmetic terms
grow without limit

Q19 Pearson IAL WMA12 · January
2021 · Q10

(𝑎) 23 km. (𝑏) 20.8 km. (𝑐)(𝑖) 𝑥 =
4. (𝑐)(𝑖𝑖) 𝑥 = 5

Q20 Pearson IAL WMA12 · January
2022 · Q8

(𝑎) Proven: 62 mm. (𝑏) 1620 mm. (𝑐) 𝑟 =
0.984. (𝑑) 𝑁 = 48

Q21 Pearson IAL WMA12 · January
2024 · Q7

(𝑎) 1310 tonnes. (𝑏) 380 tonnes. (𝑐)
7860 tonnes

Q22 Pearson IAL WMA12 · October
2024 · Q7

(𝑎) Proven. (𝑏) £28,425. (𝑐) £1,060

Q23 Pearson IAL WMA12 · January
2026 · Q9

(a) 11000 tonnes (b) 149250 tonnes (c)
about 8980 tonnes (d) about 351500 tonnes
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