Lesson 12
Further A-Level Pure M athematics, Core 2
Hyperbolic Functions

12.1 Test
Any solution based entirely on graphical
or numerical methodsis not acceptable
Marks Available : 40
Provided : Examination Mathematical Formulae Book
Question 1

Find '[ cossxdx

[ 3marks]

Question 2

Given thaty = artanh(sinx) find a simplified expression fo%

[ 3marks]



Question 3
Use the substitutiorx = 2 cosh u to show that, for some constant

f\/ X2 — 4dx = %X\/ X2 — 4 — 2arcosh(%) +cC

[ 5marks]



Question 4
Show that the solutions to the equation,

2tanh®x — sechx = 1
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+4y2 -1 }

[ 5marks]



Question 5
Given thaty = arsinhx, show that

2
(x2+1)3—)3()3/+3x%+1:0

[ 7marks]



Question 6

(1) Use the substitutiox = sinh?uto show that, forx > 0O,

J,/Xi(ldx:ﬁ\/x+l —arsnh(v/x) + ¢

for some unknown constart,

[ 6 marks]

1 X
(i) Hence, or otherwise, determine the exact valuq‘gf\/ T+ 1 dx

[ 4 marks]



Question 7
FM A-Level Examination Question from June 2015, Paper FP3, Q4 (Edexcel)
1

Vx2 + 2x — 3

The curveC has equatiory = x> 1

(a) Find [ydx

[ 3marks]

The regiomR is bounded by the cun@ thex-axis and the lines with equations

x =2 andx = 3. The regiorR is rotated throughs2radians about theaxis.

(b) Find the volume of the solid generated. Give your answer in the form
pz In g, wherep andq are rational numbers to be found.

[ 4 marks]
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