
PURE 1 · WMA11 · TOPIC 13

Integration
Integration is differentiation backwards: add one
to the power, divide by the new power, and never
forget +𝑐. Then use a point to find 𝑐.

DR ESLAM AHMED
eliteigcse.com

THE TOPIC ON ONE MAP

Integration

01 Integrate powers of 𝑥
∫𝑥𝑛 𝑑𝑥 +𝑐

02 Brackets and fractions first
expand divide

03 Find the curve
the point gives 𝑐 tangent at 𝑃

04 From 𝑓″(𝑥): integrate twice
two constants 𝑓′(2) = 8

THE ONE RULE

∫𝑎𝑥𝑛 𝑑𝑥 = 𝑎 𝑥
𝑛+1

𝑛 + 1 + 𝑐 (𝑛 ≠ −1)
power up by one · divide by the new power · + 𝑐



NOTES·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

01 Integrate Powers of 𝑥

Same rewriting as differentiation, then the rule backwards. The number in
front is divided by the new power.

WHEN YOU SEE → YOU DO

“find∫… 𝑑𝑥”, “use calculus to find” ⟶ power +1, ÷ new power, +𝑐

a number alone, e.g. −5 ⟶ becomes −5𝑥

“giving each term in simplest form” ⟶ simplify every coefficient and power

a fractional power 𝑥 1
2 ⟶ ÷ 3

2 means ×
2
3

WORKED MODEL · JANUARY 2020

∫(8𝑥33 − 1
2√𝑥 − 5) 𝑑𝑥

1 8
3𝑥

3 − 1
2𝑥

− 12 − 5 rewrite

2 8
3 ⋅

𝑥4
4 −

1
2 ⋅

𝑥1/2
1/2 − 5𝑥 power up, divide

ANSWER 2
3𝑥

4 − 𝑥 1
2 − 5𝑥 + 𝑐

× TRAP 𝑥 3
2
3
2
is 2

3𝑥
3
2 — dividing by a fraction multiplies by its flip.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 2



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

IDEA 01
Practise: Integrate Powers of x
My questions first, then selected practice, then real past papers.

Q1 DR ESLAM Power up, divide, +𝑐 P1 · TOPIC 13 3 marks

Find (a)∫6𝑥2 𝑑𝑥 (b)∫ 4
𝑥3 𝑑𝑥 (c)∫√𝑥 𝑑𝑥

Q2 DR ESLAM Numbers alone P1 · TOPIC 13 2 marks

Find∫(5 − 3𝑥2) 𝑑𝑥.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 3



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

SELECTED PRACTICE
Q3 PRACTICE Practice · Easy P1 · TOPIC 13 3 marks

Q4 PRACTICE Practice · Medium P1 · TOPIC 13 3 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 4



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q5 PRACTICE Practice · Very Hard P1 · TOPIC 13 3 marks

PAST PAPERS
Q6 PAST PAPER Pearson IAL WMA11 · January 2020 · Q1 P1 · TOPIC 13 4 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 5



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q7 PAST PAPER Pearson IAL WMA11 · October 2021 · Q1 P1 · TOPIC 13 5 marks

Q8 PAST PAPER Pearson IAL WMA11 · January 2022 · Q1 P1 · TOPIC 13 4 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 6



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q9 PAST PAPER Pearson IAL WMA11 · June 2022 · Q1 P1 · TOPIC 13 4 marks

Q10 PAST PAPER Pearson IAL WMA11 · June 2024 · Q1 P1 · TOPIC 13 3 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 7



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q11 PAST PAPER Pearson IAL WMA11 · January 2025 · Q1 P1 · TOPIC 13 4 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 8



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q12 PAST PAPER Pearson IAL WMA11 · January 2026 · Q1 P1 · TOPIC 13 6 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 9



NOTES·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

02 Brackets and Fractions First

You cannot integrate a product or a quotient term by term. Expand the
brackets, split the fraction, then integrate.

WHEN YOU SEE → YOU DO

(𝑥 − 3)2(2𝑥 + 5), (3𝑥 + 2
𝑥 )
2 ⟶ expand first

(𝑥 + 3)2

3√𝑥
⟶ expand the top, then ÷ 3𝑥 1

2 term by
term

“given (𝑥 − 5)(2𝑥 + 1)(𝑥 + 3) ≡ 𝑎𝑥3 + … ,
hence find”

⟶ use the expansion you just found

WORKED MODEL · JUNE 2025

∫
(𝑥 + 3)2

3√𝑥
𝑑𝑥

1
𝑥2 + 6𝑥 + 9

3𝑥 1
2

= 1
3𝑥

3
2 + 2𝑥 1

2 + 3𝑥− 12 expand, split

2 1
3 ⋅

2
5𝑥

5
2 + 2 ⋅ 23𝑥

3
2 + 3 ⋅ 2𝑥 1

2 integrate

ANSWER 2
15𝑥

5
2 + 4

3𝑥
3
2 + 6𝑥 1

2 + 𝑐

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 10



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

IDEA 02
Practise: Brackets and Fractions First
My questions first, then selected practice, then real past papers.

Q13 DR ESLAM Expand first P1 · TOPIC 13 3 marks

Find∫(𝑥 + 2)(𝑥 − 5) 𝑑𝑥.

Q14 DR ESLAM Split the fraction P1 · TOPIC 13 4 marks

Find∫𝑥2 − 4
√𝑥

𝑑𝑥.

𝑥 3
2 − 4𝑥− 12 first.

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 11



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

SELECTED PRACTICE
Q15 PRACTICE Practice · Easy P1 · TOPIC 13 5 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 12



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q16 PRACTICE Practice · Hard P1 · TOPIC 13 6 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 13



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q17 PRACTICE Practice · Very Hard P1 · TOPIC 13 6 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 14



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

PAST PAPERS
Q18 PAST PAPER Pearson IAL WMA11 · January 2021 · Q9 P1 · TOPIC 13 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 15



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q19 PAST PAPER Pearson IAL WMA11 · June 2021 · Q4 P1 · TOPIC 13 6 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 16



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q20 PAST PAPER Pearson IAL WMA11 · October 2022 · Q2 P1 · TOPIC 13 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 17



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q21 PAST PAPER Pearson IAL WMA11 · January 2023 · Q3 P1 · TOPIC 13 5 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 18



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q22 PAST PAPER Pearson IAL WMA11 · January 2024 · Q1 P1 · TOPIC 13 5 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 19



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q23 PAST PAPER Pearson IAL WMA11 · June 2025 · Q3 P1 · TOPIC 13 5 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 20



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q24 PAST PAPER Pearson IAL WMA11 · October 2025 · Q2 P1 · TOPIC 13 5 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 21



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q25 PAST PAPER Pearson IAL WMA11 · June 2026 · Q1 P1 · TOPIC 13 5 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 22



NOTES·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

03 Find the Curve: Use the Point for 𝑐

Given 𝑓 ′(𝑥) and one point, integrate to get 𝑓(𝑥) with +𝑐, then put the point
in to find 𝑐.

WHEN YOU SEE → YOU DO

“given 𝑓′(𝑥) = … and 𝑃(4, 20) lies on 𝐶,
find 𝑓(𝑥)” ⟶ integrate, substitute 𝑃, find 𝑐

“the curve passes through (4, 64)” ⟶ same: the point fixes 𝑐

“the gradient at 𝑃” / “tangent at 𝑃” ⟶ substitute into 𝑓′(𝑥) — no integration
needed

“tangent at 𝑃 is 𝑦 = 10𝑥 + 𝑐” ⟶ gradient = 10; the point is on the line

1
Integrate 𝑓 ′(𝑥)
Term by term, with +𝑐.

2
Substitute the point
𝑓(𝑥0) = 𝑦0 gives one equation for 𝑐.

3
Write 𝑓(𝑥) in full
With the number, simplified.

WORKED MODEL · OCTOBER 2022

𝑓 ′(𝑥) = 12
√𝑥

+ 𝑥3 − 4, 𝑃(9, 8) on 𝐶.

1 𝑓(𝑥) = 24𝑥 1
2 + 1

6𝑥
2 − 4𝑥 + 𝑐 integrate

2 8 = 24(3) + 81
6 − 36 + 𝑐 ⇒ 𝑐 = −832 use 𝑃

ANSWER 𝑓(𝑥) = 24√𝑥 + 1
6𝑥

2 − 4𝑥 − 83
2
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

IDEA 03
Practise: Find the Curve
My questions first, then selected practice, then real past papers.

Q26 DR ESLAM One point, one 𝑐 P1 · TOPIC 13 4 marks

𝑓 ′(𝑥) = 6𝑥 − 4 and the curve passes through (2, 5). Find 𝑓(𝑥).

𝑓(𝑥) =

Q27 DR ESLAM Tangent given P1 · TOPIC 13 4 marks

𝑓 ′(𝑥) = 3𝑥2 + 𝑘. The tangent at 𝑃(1, 4) has equation 𝑦 = 5𝑥 − 1. Find 𝑘 and
𝑓(𝑥).

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 24



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

SELECTED PRACTICE
Q28 PRACTICE Practice · Easy P1 · TOPIC 13 6 marks

Q29 PRACTICE Practice · Medium P1 · TOPIC 13 3 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 25



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q30 PRACTICE Practice · Very Hard P1 · TOPIC 13 4 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

PAST PAPERS
Q31 PAST PAPER Pearson IAL WMA11 · June 2021 · Q6 P1 · TOPIC 13 8 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 27



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q32 PAST PAPER Pearson IAL WMA11 · October 2021 · Q10 P1 · TOPIC 13 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 28



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q33 PAST PAPER Pearson IAL WMA11 · January 2022 · Q6 P1 · TOPIC 13 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 29



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q34 PAST PAPER Pearson IAL WMA11 · June 2022 · Q7 P1 · TOPIC 13 9 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q35 PAST PAPER Pearson IAL WMA11 · October 2022 · Q5 P1 · TOPIC 13 9 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 31



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q36 PAST PAPER Pearson IAL WMA11 · June 2023 · Q8 P1 · TOPIC 13 10 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 32



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q37 PAST PAPER Pearson IAL WMA11 · October 2023 · Q7 P1 · TOPIC 13 10 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q38 PAST PAPER Pearson IAL WMA11 · January 2024 · Q10 P1 · TOPIC 13 8 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q39 PAST PAPER Pearson IAL WMA11 · June 2024 · Q10 P1 · TOPIC 13 10 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q40 PAST PAPER Pearson IAL WMA11 · October 2024 · Q8 P1 · TOPIC 13 7 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q41 PAST PAPER Pearson IAL WMA11 · January 2025 · Q6 P1 · TOPIC 13 10 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 37



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q42 PAST PAPER Pearson IAL WMA11 · June 2025 · Q8 P1 · TOPIC 13 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 38



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q43 PAST PAPER Pearson IAL WMA11 · October 2025 · Q8 P1 · TOPIC 13 8 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 39



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q44 PAST PAPER Pearson IAL WMA11 · January 2026 · Q8 P1 · TOPIC 13 12 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 40



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q45 PAST PAPER Pearson IAL WMA11 · June 2026 · Q8 P1 · TOPIC 13 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 41



NOTES·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

04 From 𝑓″(𝑥): Integrate Twice

Two integrations, two constants — so you need two facts: a gradient and a
point.

WHEN YOU SEE → YOU DO

“𝑓″(𝑥) = … ”, “𝑑
2𝑦
𝑑𝑥2 = … ”

⟶ integrate twice

“𝑓′(𝑥) = 5 at 𝑃”, “𝑓′(2) = 8” ⟶ fixes the first constant

“𝑃 lies on the curve”, “𝑓(3) = 20” ⟶ fixes the second constant

“𝑓″(𝑥) = 0 when 𝑥 = 27”, “find 𝑎 / 𝑘” ⟶ differentiate the given 𝑓′, set = 0

“(2𝑥 − 1) and (3𝑥 + 2) are factors of 𝑓(𝑥)” ⟶ 𝑓(12 ) = 0 and 𝑓(−
2
3 ) = 0

WORKED MODEL · JANUARY 2020

𝑓″(𝑥) = 6
√𝑥3

+ 𝑥, 𝑓 ′(4) = −4, 𝑃(4, −50).

1 𝑓 ′(𝑥) = −12𝑥− 12 + 12𝑥
2+𝑐1; −4 = −6+8+𝑐1 ⇒ 𝑐1 = −6 first integration

2 𝑓(𝑥) = −24𝑥 1
2 + 1

6𝑥
3 − 6𝑥 + 𝑐2 second integration

3 −50 = −48 + 32
3 − 24 + 𝑐2 ⇒ 𝑐2 =

34
3 use 𝑃

ANSWER 𝑓(𝑥) = 1
6𝑥

3 − 24√𝑥 − 6𝑥 + 34
3

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 42



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

IDEA 04
Practise: From f”(x): Integrate Twice
My questions first, then selected practice, then real past papers.

Q46 DR ESLAM Integrate twice P1 · TOPIC 13 5 marks

𝑓″(𝑥) = 12𝑥, 𝑓 ′(1) = 10 and 𝑓(1) = 3. Find 𝑓(𝑥).

𝑓(𝑥) =

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 43



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

SELECTED PRACTICE
Q47 PRACTICE Practice · Medium P1 · TOPIC 13 7 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q48 PRACTICE Practice · Hard P1 · TOPIC 13 5 marks
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PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q49 PRACTICE Practice · Very Hard P1 · TOPIC 13 6 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 46



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

PAST PAPERS
Q50 PAST PAPER Pearson IAL WMA11 · October 2019 · Q11 P1 · TOPIC 13 10 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 47



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q51 PAST PAPER Pearson IAL WMA11 · January 2020 · Q11 P1 · TOPIC 13 11 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 48



PRACTISE·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q52 PAST PAPER Pearson IAL WMA11 · January 2023 · Q11 P1 · TOPIC 13 8 marks
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SUMMARY·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

ALL The Whole Topic on One Page

Tear this page out before the exam.

01 The rule Power +1, ÷ new power, +𝑐. Rewrite roots and
fractions first.

02 Brackets / frac-
tions Expand, split, then integrate term by term.

03 Find the curve Integrate 𝑓 ′(𝑥), the point gives 𝑐.

04 From 𝑓″(𝑥) Integrate twice: gradient fact → 𝑐1, point → 𝑐2.

BOTTOM LINE Rewrite → power up, divide → +𝑐 → a point finds 𝑐; a
gradient finds the 𝑐 of 𝑓 ′.
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ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Answers
Integration · for the teacher. Every answer checked with a computer algebra
system.

IDEA 01 · INTEGRATE POWERS OF X

Q1 Dr Eslam · Power up, divide, +𝑐
(a) 2𝑥3 + 𝑐 (b) −2𝑥−2 + 𝑐 (c) 23𝑥

3
2 + 𝑐

Q2 Dr Eslam · Numbers alone
5𝑥 − 𝑥3 + 𝑐

Q3 Practice · Easy
(i) 𝑥2 + 𝑐 (ii) 2𝑥3 + 𝑐 (iii) 13𝑥

3
2 + 𝑐

Q4 Practice · Medium

2
3𝑡
3 + 2𝑡 12 + 𝑡−3 + 𝑐

Q5 Practice · Very Hard

4
3𝑥

3
2 + 15

4 𝑥
4
3 + 𝑐

Q6 Pearson IAL WMA11 · January
2020 · Q1

2
3𝑥

4 − 𝑥 1
2 − 5𝑥 + 𝑐

Q7 Pearson IAL WMA11 · October
2021 · Q1

3𝑥4 + 1
3𝑥

1
2 + 1

2𝑥
−3 + 𝑐

Q8 Pearson IAL WMA11 · January
2022 · Q1

2
5𝑥

4 + 2
9𝑥

−3 − 𝑥 + 𝑐

Q9 Pearson IAL WMA11 · June 2022
· Q1

5
3𝑥

6 + 3
2𝑥

4 + 3𝑥−1 + 𝑐

Q10 Pearson IAL WMA11 · June 2024
· Q1

2𝑥5 + 3
4𝑥

−2 − 7𝑥 + 𝑐

Q11 Pearson IAL WMA11 · January
2025 · Q1

2𝑥4 − 4𝑥 3
2 + 1

5𝑥
−2 + 𝑐

Q12 Pearson IAL WMA11 · January
2026 · Q1

(a) 12𝑥2 − 3
4𝑥

− 32 (b) 𝑥4 + 3𝑥 1
2 − 8𝑥 + 𝑐

IDEA 02 · BRACKETS AND FRACTIONS FIRST
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ANSWERS·P1.13

ELITE IGCSE / PURE 1 P1 · TOPIC 13 · INTEGRATION

Q13 Dr Eslam · Expand first

1
3𝑥

3 − 3
2𝑥

2 − 10𝑥 + 𝑐

Q14 Dr Eslam · Split the fraction

2
5𝑥

5
2 − 8𝑥 1

2 + 𝑐

Q15 Practice · Easy
(a) 𝑎 = 1, 𝑏 = 4 (b) 3𝑥 + 4

5𝑥
5 + 𝑐

Q16 Practice · Hard
(b) 8𝑥 − 6𝑥2 + 2𝑥3 − 1

4𝑥
4 + 𝑐

Q17 Practice · Very Hard
(b) 216𝑥 − 54𝑥2 + 6𝑥3 − 1

4𝑥
4 + 𝑐

Q18 Pearson IAL WMA11 · January
2021 · Q9

(i) 9
10𝑥

5
2 +2𝑥 3

2 +2𝑥 1
2 +𝑐 (ii) 𝑓(𝑥) = 1

3𝑥
3−2𝑥2+5𝑥−8

Q19 Pearson IAL WMA11 · June 2021
· Q4

3
8𝑥

2 + 1
3𝑥

3
2 − 15

4 𝑥 − 5𝑥
1
2 + 𝑐

Q20 Pearson IAL WMA11 · October
2022 · Q2

(a) 𝑎 = 2, 𝑏 = −3 (b) 4
35𝑥

7
2 − 6

25𝑥
5
2 − 6415𝑥

3
2 −6𝑥 1

2 +𝑐

Q21 Pearson IAL WMA11 · January
2023 · Q3

1
2𝑥

4 − 3
2𝑥

−1 + 𝑐

Q22 Pearson IAL WMA11 · January
2024 · Q1

3𝑥4 + 8
3𝑥

3 − 75
2 𝑥

2 − 50𝑥 + 𝑐

Q23 Pearson IAL WMA11 · June 2025
· Q3

2
15𝑥

5
2 + 4

3𝑥
3
2 + 6𝑥 1

2 + 𝑐

Q24 Pearson IAL WMA11 · October
2025 · Q2

1
2𝑥

4 − 7
3𝑥

3 − 6𝑥2 + 45𝑥 + 𝑐

Q25 Pearson IAL WMA11 · June 2026
· Q1

3𝑥3 + 12𝑥 − 4
𝑥 + 𝑐

IDEA 03 · FIND THE CURVE
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Q26 Dr Eslam · One point, one 𝑐
3𝑥2 − 4𝑥 + 1

Q27 Dr Eslam · Tangent given
𝑘 = 2; 𝑓(𝑥) = 𝑥3 + 2𝑥 + 1

Q28 Practice · Easy
(a) 𝑥5 + 2𝑥3 + 𝑥2 + 3𝑥 + 𝑐 (b) 𝑓(𝑥) = 𝑥5 + 2𝑥3 +
𝑥2 + 3𝑥 + 3

Q29 Practice · Medium
𝑦 = 2𝑥3 − 𝑥2 + 3𝑥 − 60

Q30 Practice · Very Hard
𝑦 = 4√𝑥 − 1

2𝑥
2 − 3𝑥 + 4

Q31 Pearson IAL WMA11 · June 2021
· Q6

(a) 𝑦 = −56𝑥 +
26
3 (b) 𝑓(𝑥) = −

32
3𝑥 + 3𝑥 −

3
2𝑥

4
3 + 10

3

Q32 Pearson IAL WMA11 · October
2021 · Q10

(a) 𝑎 = 4
9 (b) 𝑓(𝑥) =

2
9𝑥

2 − 9𝑥 4
3 + 7

9

Q33 Pearson IAL WMA11 · January
2022 · Q6

(a) 498 ; 49𝑥 −8𝑦 − 36 = 0 (b) 𝑓(𝑥) =
2
3𝑥

3
2 + 12𝑥 1

2 −
18𝑥− 12 − 1

3

Q34 Pearson IAL WMA11 · June 2022
· Q7

(a) 𝐴 = −4 (b) 𝑓(𝑥) = 4√𝑥 + 4
𝑥 + 3𝑥 −

109
3

Q35 Pearson IAL WMA11 · October
2022 · Q5

(a) 𝑓(𝑥) = 24√𝑥 + 1
6𝑥

2 − 4𝑥 − 83
2 (b) (0, 11)

Q36 Pearson IAL WMA11 · June 2023
· Q8

(a) 12𝑥 − 𝑦 − 36 = 0 (b) 𝑓(𝑥) = 1
16𝑥

4 − 16𝑥 1
2 + 28

Q37 Pearson IAL WMA11 · October
2023 · Q7

(a) 152 ; 2𝑥 + 15𝑦 + 7 = 0 (b) 𝑓(𝑥) =
2
5𝑥

5
2 − 7

4𝑥 +
5𝑥 1

2 − 84
5

Q38 Pearson IAL WMA11 · January
2024 · Q10

(a) 𝑘 = 24√2 (b) 𝑓(𝑥) = 8
5𝑥

5
2 − 24√2

𝑥 + 68√2
5

Q39 Pearson IAL WMA11 · June 2024
· Q10

(a) 𝑦 = 2𝑥+4 (b) 𝑓(𝑥) = 3𝑥2− 65𝑥
5
2 − 13𝑥

3
2 +2𝑥 1

2 + 1615

Q40 Pearson IAL WMA11 · October
2024 · Q8

(b) 𝑓(𝑥) = 4
3𝑥

3 − 5
2𝑥

2 + 3𝑥 − 141
8

Q41 Pearson IAL WMA11 · January
2025 · Q6

(b) 𝑎 = 11, 𝑏 = −20: 𝑓(𝑥) = 1
5𝑥

5
2 + 116 𝑥

3
2 −10𝑥 1

2 − 9115
(c) 𝑄(7, −5)

Q42 Pearson IAL WMA11 · June 2025
· Q8

(a) 𝑘 = 1
4 , 𝑐 = −28 (b)

11
4 (c) 𝑓(𝑥) = 2𝑥

3
2 + 1

12𝑥
3− 283

Q43 Pearson IAL WMA11 · October
2025 · Q8

(a) 𝑘 = 1 − 2√2 (b) 𝑦 = −15𝑥 +
11√2
5 (c) 𝑓(𝑥) =

𝑥2 + (1 − 2√2)𝑥 − 8
𝑥 + 2 + 5√2

Q44 Pearson IAL WMA11 · January
2026 · Q8

(a)(ii) 𝑥 = √2
2 (b) 𝑦 = − 1

10𝑥 +
41√3
10 (c) 𝑓(𝑥) =

4
3𝑥

3 − 6
𝑥 − 4𝑥 + 6√3

Q45 Pearson IAL WMA11 · June 2026
· Q8

(a) 𝑘 = −2; 𝑦 = 1
2𝑥+

11
8 (b) 𝑓(𝑥) = 10𝑥+

2
𝑥 −5𝑥

− 12 +1
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IDEA 04 · FROM F''(X): INTEGRATE TWICE

Q46 Dr Eslam · Integrate twice
2𝑥3 + 4𝑥 − 3

Q47 Practice · Medium
(b) 𝑦 = 5𝑥3 + 2𝑥 − 4

Q48 Practice · Hard
𝑓(𝑥) = 𝑥3 − 6𝑥2 + 20𝑥 − 13

Q49 Practice · Very Hard
𝑓(𝑥) = 6𝑥3 − 5𝑥2 − 3𝑥 + 2

Q50 Pearson IAL WMA11 · October
2019 · Q11

(a) 𝑦 = 5𝑥 − 28
3 (b) 𝑓(𝑥) =

16
3 𝑥

3
2 − 3

2𝑥
2 + 𝑥 − 12

Q51 Pearson IAL WMA11 · January
2020 · Q11

(a) 𝑦 = 1
4𝑥 − 51 (b) 𝑓(𝑥) =

1
6𝑥

3 − 24√𝑥 − 6𝑥 + 34
3

Q52 Pearson IAL WMA11 · January
2023 · Q11

(a) 𝑦 = −13𝑥 +
52
3 (b) 𝑓(𝑥) =

2
3𝑥

3 + 4
3𝑥

3
2 − 33𝑥 + 284

3
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