Edexcel Further Maths Hyperbolic functions o
Section 1: Introducing the 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.

Find the value of cosh 2.

Lo

2. Find the value of tanh 0.5.

3. The value ofsinh Ais 3.

What is the value of cosh A?
What is the value of tanh A?

4. Find all the real solutions to the equation
4coshx+3sinhx=4
x=0 x=1 Xx=In7 X=In7

5. Differentiate sinh®x.

(@) —3sinh? xcosh x (b) 3sinh? xcosh x

(c) 3sinh?®x (d) cosh® x

6. Differentiate cosh?3xsinh 3x

(@) 6cosh3xsinh3x+3cosh®3x (b) 6cosh3xsinh®3x +3cosh® 3x
(c) 3cosh 3xsinh?3x+3cosh®3x (d) 3cosh3xsinh3x+3cosh®3x

7. Find J.xcosh(x2+l)dx
(@) —isinh(x*+1)+c (b) sinh(x* +1)+c
(c) Lsinh(x*+1)+c (d) —sinh(x*+1)+c

. In2 | 2
8. Find IO sinh® x cosh xdx .

9. Find J.ez" sinh xdx
(@) e”*coshx+c (b) Le* coshx+c
(c) te¥+ie*+c (d) te*—Lle*+c
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Solutions to section test
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1) cosh2= =3.76
2

e
2) tanho.5 = "

3) cosh® A=1+sinh®> 4=1+2=2

e +1

5
cosh A4 =—

tanh 4 =

4

1
=046

1e

sinhAaA 3/4 =

4) 4coshx+3stnhx=4

2" —e "

cosh 4 5/4_g

)

X+—X
4(e” +e )+
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Fe +e =g

Fe2 +1 =ge”

Fe*
(Fe

X

f—ge*+1=0

f—1)(e—-1)=0

1

e == or 1
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X=—=lnw# or O

=4

d
5) d—(siwhs x) =3sinh® xcosh x

X

d ) , ,
&) —(cosl/\2 3X smhsx) =cosh® zx x3cosh3ax +(2coshzx x3sinh3 x)sinh 3 x

=3cosh®3x +6coshzxsinh®zx

dx

F) Letu=x"+1
d_u =2x =odx =i0l14
odx 2
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IXcosh(x2 +1)0{/c = | xcoshu « L dlu
X

=I§coshudw
=Zsinhu+e

= Lsimh(x® +1)+e

n2 ln
g) L stnh® xcosh xdx = [gs’mhs x} :

2}

= é(s’th(Lw 2) —sinh® 0)

_ 3
~ 4 eLw:z —e w2
3 2

1 (2-2°_ 9

=—x
2 14 4

9) J.e’“‘ stnh xdx = J.e’“ ><§(e" —e“)olx
=§I(53‘ —e" )dx

_ (iesx_cx)_i_c
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