Lesson 11
Further A-Level Pure Mathematics, Core 2
Hyperbolic Functions
11.1 Revision
Any solution based entirely on graphical
or numerical methodsis not acceptable
Marks Available : 40
Provided : Examination Mathematical Formulae Book

Question 1

Find j sin®x dx

[ 3marks]

Question 2
Given thaty = artanh(cosx) find a simplified expression f(}%

[ 3marks]



Question 3
Use the substitutiolx = 5sinh uto show that, for some constant

j\/ X2 + 25dx = %X\/ X2 + 25 + %arsinh(%) +C

[ 5marks]



Question 4
FM Examination Question from June 2021, Paper 1, Q4 (AQA)
Show that the solutions to the equation,

3tanh®x — 2sechx = 2
can be expressed in the form,

x = +In(a+vb)

wherea andb are integers to be found.

You may use without proof the reswtcoshy = In{ y+ ¥ -1 }

[ 5marks]



Question 5
Given thaty = arcoshx, show that forx > 1,

2_ )9y g 0y dy
(x 1) dx3+3xdx2+ x =0

[ 7marks]



Question 6

(i) Use the substitutiox = cosh® uto show that, forx > 1,

jwleldx:mﬁ + arcosh(vVx ) + ¢

for some unknown constart,

[ 6 marks]

4
(i) Hence, or otherwise, determine the exact valuq‘zof\/ < X 1 dx
You may use without proof the resutcoshy = In{ y+y -1 }

[ 4 marks]



Question 7

3 1
Show that fl \/3 > dx =
X

1
——1n
—6X+ 7 V3

[ 7marks]
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