Edexcel Further Maths Hyperbolic functions 0
Section 2: The inverse hyperbolic functions

Section test

If you have a calculator with hyperbolic and inverse hyperbolic functions, do not use
these functions for this test (except for checking). In an examination you will be
expected to show that you have used the definitions of the hyperbolic and inverse
hyperbolic functions where appropriate.

1. Find the value of arsinh 2, correct to 2 decimal places.

2. Find the value of arcosh 3, correct to 2 decimal places.

3. The exact value of artanh 2 is
@ —In 2 (b) In 4
() LiIn2 (d) In2

4. Which of the following are roots of the equation coshx=2?

In(2+\/§) In(2—J§) In(2+J§) In(2—«/§)

5. The equation cosh x =2tanh x has one root. Find this root, correct to 3 s.f.

6. The derivative of arcosh 2x is

@ ——2 () ——
Jax?t -1 Jax?t -1
© 2 (d)

\J2x?2 -1 \J2x?t -1

T
V4x? +9

(@) arsinh%+c (b) Larsinh& +c

(c) arsinh%+c (d) Larsinh& +c

8. J‘;dx =
VX2 =2x-3

@ arcosh(XT_le: (b) arcosh(XT_ljJrc
(© arcosh(XTJrlj+c (d) arcosh(XTJrlj+c
9. Find '[ 3 dx , correct to three significant figures.
tJox* -1
2X+3

10. Find .[01 dx, correct to three significant figures.

VX +4x+8
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Solutions to section test

1) arsinhx sz(/(+\/)(2 +1)
arsinh :Lw(2+\/22 +1)

:Lw(2+\/§)
=1.44
2) arcoshx:Lw( X —1)
arcosh3=Lw(3+ =2 —1)

nlz+ )
1.5

»

1+
3) artanh x :%LV\;( XJ
1—-—xX
1+2
artanh 2 :iLVL( 5]
1-3
=ilnk
=iln4
=ln2

4) arcoshzsz(2+\/22—1)
:Lw(2+J§)
By symmetry the roots of coshx =2 are ln(2++z) and —ln(2++/3)

—Lw(:z + JE) can be written as

S S (2-=)
LV\,(:2+\/§) —LVL2+\/E—LVL(2+\/§)(2_\/E)—LVL(2 Jz)
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5) coshx =2tanh x
2sinh x

cosh x =
cosh x

cosh® x =2sinh x
1 +stuh® x =2sinh x
sth®* x —2stmh x+1 =0

(sinhx—1)* =0

simhx=1
X =Lw(1+\/12 +1) =ln(1 +/2)
=0.881 (3 s.f.)

1

o
6) —(arcosh2x) = ———
x reo o 2

4x% -1

X2
__ 2
1 B 1
7) J‘ ’4x2+jdX_J‘2’X2+2dX
N P
_2'[ 7 izdx

1 , X
=—arsinh| — |+¢
2 (i)
1 , 2
= —arsinh (—j +e
2 3
g) xX*—-2x-3=(x-1)-1-3
=(x—1) -4
1 1
[ ——t= ] ———
VX* —2x-3 Vix—1)* —4
X—1
zarcosh( j+a
2
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2 =2 [z 3 _ 2 1
9) LW(M—L—SmM L—molx
=[incer 5]
ZLV\,(2+\/4T§)—LVL(1+\/§)

_ (2+2V=5)
_Lw[—1+;\/§ j—0.715 (=s.f)

10) X° +4x+8=(x+2) -4+ =(x+2)° +4
1 2X+3 1 X+3
J e = |
2] 0

= = =7 = 4
VAT +4x+8 Vx+2)* +4 “
:J'l( 2x+4 1 de

A+ ax+g _\/(/r+:2)2+4

:[2(,(2 +ax+8)7 —ln(x+2+(x+2)2 +4}

=213 —2/2 —ln (3 +/13) +ln(2 + /2)
=1.24 (3s.f)

1
(2]
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