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GCE A LEVEL — FURTHER PURE MATHEMATICS B QUESTION PACK

0978-01 (Legacy FP2) & 0979-01 (Legacy FP3) · New spec A2 Unit 4 Topic 5

REVISE
.wales

FURTHER MATHS — FP B · FURTHER CALCULUS

Further Calculus — Improper Integrals, Volumes & Inverse-Trig Integration

Every further-calculus question from the legacy WJEC FP2 and FP3 papers covering inverse-trig substitution

integrals, volumes of revolution and surface area — mapping onto new-spec A2 Unit 4 Topic 5.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~2 hours 6 minutes

Derived from the legacy FP2/FP3 paper’s pace of ~1.5 min/mark (84 marks over 12 questions). The full Unit 4 exam is 2 hours

30 minutes for 120 marks (35% of the A-level qualification).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not

a single mock paper. It contains every further calculus

question from the legacy WJEC FP2/FP3 papers (2008

modular spec) that maps onto new-spec A2 Unit 4

Topic 5 (2.4.5). Unit 4 (Further Pure Mathematics B) is
the 120-mark compulsory A2 paper, worth 35% of the

A-level qualification.

Questions are ordered roughly by topic / difficulty.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— method marks are awarded for clear setup.

A calculator is allowed. The WJEC Formula Booklet may be

referred to.

All question content is © WJEC CBAC Ltd. and reproduced
for revision purposes.

For Examiner’s use only

Q Source Max Mark

1 Jun 07 Q1 6

2 Jun 08 Q3 9

3 Jun 09 Q2 7

4 Jun 10 Q1 5

5 Jun 12 Q2 6

6 Jun 13 Q1 5

Q Source Max Mark

7 Jun 14 Q2 5

8 Jun 15 Q1 13

9 Jun 16 Q1 6

10 Jun 17 Q2 5

11 Jun 17 Q3 9

12 Spec. Q3 8

Total 84
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Further Calculus — Improper Integrals, Volumes & Inverse-

Trig Integration — what the new spec asks
WJEC GCE A Level Further Mathematics (from 2017) · Unit 4: Further Pure Mathematics B · Topic 2.4.5.

Improper integrals 2.4.5

Integrand undefined at : 

.

Infinite limit: .

Convergent iff the limit exists and is finite.

Common examples:  converges; 

diverges.

Volumes of revolution 2.4.5

Rotation about -axis: .

Rotation about -axis: .

Surface of revolution about -axis: 

.

For parametric : replace  with  and use

.

Mean value & inverse trig 2.4.5

Mean value of  on : .

, .

.

.

Working scientifically general

For : factor and use partial fractions, or

trigonometric substitution.

For : try  to convert to
.

Volumes: always sketch the region first; identify

whether it’s about  or  axis.

Improper at both ends: split into two improper
integrals at a finite point.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Further Calculus in one page
Quick-reference notes — revisit before each section. Don’t use during questions.

Improper integrals — types

Infinite range:

.

Unbounded integrand at :

.

Volumes of revolution

About -axis: .

About -axis: .

For implicit / parametric curves:
substitute appropriately.

Surface area of revolution

About -axis: 

.

About -axis: 

.

For parametric : 

replaces the arc-length element.

Mean value

Mean value of  over :

Geometric interpretation: height of the
rectangle with the same area as .

Inverse-trig derivatives

 — .

 — .

 — all .

Standard inverse-trig integrals

.

.

For  try partial fractions; for

 try .

Trigonometric substitutions

For  — let , 

.

For  — let , 
.

For  — let  (rarely on

FP B; usually use ).

Common pitfalls

Forgetting to take the limit for
improper integrals — just “plugging in

” loses marks.
Sign confusion in volume vs area — 
uses ,  uses .

Forgetting the  in volume formula.

Wrong substitution:  for
 doesn’t simplify.

Strategy

1. Identify the integrand structure
(rational, , etc.).

2. Choose substitution:  for
; partial fractions for rational.

3. Compute under the substitution;
back-substitute or evaluate.
4. For volumes: sketch the region;
identify axis; use  or .

Crib sheet — revision compilation for FM Unit 4 Topic 5. Questions begin overleaf.
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SECTION T5

Further Calculus

Questions 1–12 · 84 marks



Question 1 WJEC FP2 June 2007 · Q1 6 marks



Question 2 WJEC FP2 June 2008 · Q3 9 marks



Question 3 WJEC FP2 June 2009 · Q2 7 marks



Question 4 WJEC FP2 June 2010 · Q1 5 marks



Question 5 WJEC FP2 June 2012 · Q2 6 marks



Question 6 WJEC FP2 June 2013 · Q1 5 marks



Question 7 WJEC FP2 June 2014 · Q2 5 marks



Question 8 WJEC FP2 June 2015 · Q1 13 marks



Question 9 WJEC FP2 June 2016 · Q1 6 marks



Question 10 WJEC FP2 June 2017 · Q2 5 marks



Question 11 WJEC FP3 June 2017 · Q3 9 marks



Question 12 WJEC FP3 Specimen · Q3 8 marks



END OF FURTHER CALCULUS PACK

Source: WJEC FP2/FP3 (2008 modular spec) · 2005–2017

Curated for WJEC FM 2017 spec A2 Unit 4 — Topic 5 (2.4.5)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


