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GCE A LEVEL — FURTHER PURE MATHEMATICS B QUESTION PACK

0979-01 (Legacy FP3) · New spec A2 Unit 4 Topic 7

REVISE
.wales

FURTHER MATHS — FP B · HYPERBOLIC FUNCTIONS

Hyperbolic Functions — Definitions, Identities & Inverse Log Forms

Every hyperbolic-functions question from the legacy WJEC FP3 papers (June 2006 – June 2017 + Specimen) that

maps onto the new-spec A2 Unit 4 Topic 7.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 hours 3 minutes

Derived from the legacy FP3 paper’s pace of ~1.5 min/mark (122 marks over 15 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 hyperbolic

functions question from the legacy WJEC FP3 papers

(2008 modular spec) that maps onto new-spec A2

Unit 4 Topic 7 (2.4.7). 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 06 Q1 9

2 Jun 07 Q1 8

3 Jun 08 Q2 8

4 Jun 08 Q4 12

5 Jun 09 Q1 7

6 Jun 09 Q3 8

7 Jun 10 Q2 7

8 Jun 11 Q1 8

Q Source Max Mark

9 Jun 12 Q2 7

10 Jun 13 Q1 6

11 Jun 14 Q1 9

12 Jun 14 Q7 11

13 Jun 15 Q1 8

14 Jun 17 Q1 7

15 Spec. Q1 7

Total 122
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Hyperbolic Functions — Definitions, Identities & Inverse Log

Forms — what the new spec asks
WJEC GCE A Level Further Mathematics (from 2017) · Unit 4: Further Pure Mathematics B · Topic 2.4.7.

Definitions from 2.4.7

 — odd function, range .

 — even function, range .

 — range .

Pythagorean: .

Identities & calculus 2.4.7

.

.

; 

.

Derivatives: , ,

.

Inverse hyperbolics 2.4.7

 — all .

 — .

 — .

Integrals:  and

.

Working scientifically general

For equations of form , replace

with  and solve quadratic in .

For substitution :  and
.

For :  and 

.

Always state the domain restriction on  ( )
— lose marks if you don’t.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »

ex

sinhx = ​

2
e − ex −x

R

coshx = ​

2
e + ex −x

[1, ∞)

tanhx = ​ =
coshx
sinhx

​

e + ex −x

e − ex −x

(−1, 1)

cosh x −2 sinh x =2 1

sinh(A ± B) = sinhA coshB ± coshA sinhB

cosh(A ± B) = coshA coshB ± sinhA sinhB

sinh 2A = 2 sinhA coshA cosh 2A = cosh A +2

sinh A =2 2 cosh A −2 1

​ sinhx =
dx
d coshx ​ coshx =

dx
d sinhx

​ tanhx =
dx
d sech x2

sinh x =−1 ln(x + ​)x + 12 x

cosh x =−1 ln(x + ​)x − 12 x ≥ 1

tanh x =−1
​ ln( ​)2

1
1−x
1+x ∣x∣ < 1

​ =∫
​x + a2 2

dx
sinh ​ +−1

a

x
C

​ =∫
​x − a2 2

dx
cosh ​ +−1

a

x
C

a coshx + b sinhx = c

ex ex

x = a sinhu dx = a coshu du
​ =a + x2 2 a coshu

x = a coshu dx = a sinhu du ​ =x − a2 2

a sinhu

cosh−1
x ≥ 1
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Hyperbolic Functions in one page
Quick-reference notes — revisit before each section. Don’t use during questions.

Definitions

 — odd; range .

 — even; range .

 — odd; range .

Pythagorean identity

Variants:

.

.

Addition formulae

.

.

.

Double-angle formulae

.

.

.

Derivatives & integrals

, ,

.

, 

.

.

Inverse hyperbolic logs

 — all .

 — .

 — .

Standard hyperbolic integrals

.

 ( ).

For  — use  or 

.

Common pitfalls

Confusing  with the
Pythagorean trig identity.

Forgetting the domain restriction on
 ( ).

Wrong sign in  — both
positive (unlike ).

Mixing  (use ) with
 (use ).

Strategy

1. For equations: convert to , get a

quadratic in .
2. For integrals with :

substitute .
3. For  with : substitute

.

4. Verify log answers using
 formulae.

Crib sheet — revision compilation for FM Unit 4 Topic 7. Questions begin overleaf.

sinhx = ​

2
e − ex −x

R

coshx = ​

2
e + ex −x

[1, ∞)

tanhx = ​

coshx
sinhx

(−1, 1)

cosh x −2 sinh x =2 1

1 − tanh x =2 sech x2

coth x −2 1 = cosech x2

sinh(A ± B) = sinhA coshB ±
coshA sinhB

cosh(A ± B) = coshA coshB ±
sinhA sinhB

tanh(A ± B) = ​

1 ± tanhA tanhB
tanhA ± tanhB

sinh 2A = 2 sinhA coshA

cosh 2A = cosh A +2 sinh A =2

2 cosh A −2 1 = 1 + 2 sinh A2

tanh 2A = ​

1 + tanh A2

2 tanhA

​ sinhx =
dx
d coshx ​ coshx =

dx
d sinhx

​ tanhx =
dx
d sech x2

coshx dx =∫ sinhx + C sinhx dx =∫
coshx + C

sech x dx =∫ 2 tanhx + C

sinh x =−1 ln(x + ​)x + 12 x

cosh x =−1 ln(x + ​)x − 12 x ≥ 1

tanh x =−1
​ ln( ​)

2
1

1 − x

1 + x
∣x∣ < 1

​ =∫
​x + a2 2

dx
sinh ​ +−1

a

x
C

​ =∫
​x − a2 2

dx
cosh ​ +−1

a

x
C x > a

​x ± a2 2 x = a sinhu x =
a coshu

cosh − sinh =2 2 1

cosh−1
x ≥ 1

​ coshx =
dx
d sinhx
cos / − sin
​x + a2 2 sinh

​a − x2 2 sin

ex

ex

​x + a2 2

x = a sinhu
​x − a2 2 x > a

x = a coshu

sinh , cosh , tanh−1 −1 −1



SECTION T7

Hyperbolic Functions

Questions 1–15 · 122 marks



Question 1 WJEC FP3 June 2006 · Q1 9 marks



Question 2 WJEC FP3 June 2007 · Q1 8 marks



Question 3 WJEC FP3 June 2008 · Q2 8 marks



Question 4 WJEC FP3 June 2008 · Q4 12 marks



Question 5 WJEC FP3 June 2009 · Q1 7 marks



Question 6 WJEC FP3 June 2009 · Q3 8 marks



Question 7 WJEC FP3 June 2010 · Q2 7 marks



Question 8 WJEC FP3 June 2011 · Q1 8 marks



Question 9 WJEC FP3 June 2012 · Q2 7 marks



Question 10 WJEC FP3 June 2013 · Q1 6 marks



Question 11 WJEC FP3 June 2014 · Q1 9 marks



Question 12 WJEC FP3 June 2014 · Q7 11 marks



Question 13 WJEC FP3 June 2015 · Q1 8 marks



Question 14 WJEC FP3 June 2017 · Q1 7 marks



Question 15 WJEC FP3 Specimen · Q1 7 marks



END OF HYPERBOLIC FUNCTIONS PACK

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

Curated for WJEC FM 2017 spec A2 Unit 4 — Topic 7 (2.4.7)

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


