Further Maths : : :
2 Topic: Hyperhofic functions (1) = 6
| evel 2 ~
. le;lgtli;sitt?’rter % Ve Chanter Reference: Core Pure 2, Chanter 6 minutes

1. A function is given by,
f(x) = 5coshx — 4sinhx, x €R

Show that f (x) = 5 (e* + 9e™) )

2. Using the definitions of cosh x and sinh x n terms of e*and e, prove that

sinh 2x = 2 sinh x cosh x. (4)
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Solutions

1.
f()lc) = 5coshx —4sinhx =5 X 1/2 (e*+e™*) —4x 1/2 (e* — e7¥) 1
=3 (e* +9e7™) Al
2.
Correct def” of cosh x and sinh x o
Leox _ -x1o,x —x Bl
Expand 2 2(e e )z(e +e™¥) o
l(er _ e—2x) Al
2
Y
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Further Maths g
A-Level Starter %;Q

Topic: Hyperholic functions (2)

Netivity Ve Chanter Reference: Core Pure 2, Chanter 6 minutes
1. f(x) =artanhx ,x e R, -1<x< 1.
a. Show clearly that
1 1+x
f(x) =Eln(1_x>x ER-1<x<1.
(%)
b. Hence simplify fully
B N x?2—1 0
g(x) = artan 1 , x>0
©)
.
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Solutions

1a.
y = artanhx
tanhy = x
e? —1
e 1 M1
e? —1 =xe? +x M1
1+x Al
e?y =
1—x Al
_11 (1+x> Al
Y =2 M1«
tanhx = 11 <1+x>
artanhx = 2 In|7—
1b.
421
_ xZ+1
9C) =sIn|—=r5"— M1
1-=5—+~ M1
x“+1 Al
g(x) = Inx
2
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Further Maths . : i
2 Topic: Hyperholic functions (3) | 7
_L evel 2, |
i [(:.!g:i;ﬁitt?’rter % Phahns Chanter Reference: Core Pure 2, Chapter 6 min!ﬂes
1. Given that,

2 cosh? x — 1 = cosh 2x.
Prove the validity of the above hyperbolic identity by using the definitions of cosh x and sinh x in terms of

exponentials. (3)

2. Solve the hyperbolic equation,
4 + 6(e?* + 1) tanhx = 11 coshx + 11 sinh x.

(4)
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Solutions

1.
LHS = 2 cosh?x = 2 (lex +le_")2 -1 M1
) 2 2 AL
= E(ezx + e~2%) = cosh 2x = RHS AL
2.
PPN ikt \ W D E DR OV T Y e
¢ exy1) 28 T Tye e M1
— 662x—11€x—2=0 Al
:>€x:2 Al
~x=1n2
2
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Further Maths : : .
2 Topic: Hynerholic functions (4) = 3
| evel Z »
. [e;!;,:isitt?’rter % Ve Chanter Reference: Core Pure 2, Chanter 6 minutes
1. Given that,

1
f(x) = arsinhx + arsinh (;)x €ER,x # 0.

x%—|x|

Show clearly that f'(x) = T (5)
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Solutions

1.
1
f(x) = arsinhx + arsinh (—)
X M1
, 1 1 -1 M1
£/ = ¥ x ()
VxZ +1 \/1+i x? Al
x2 Al
) x? — |x| Al
f'& = Am
2
%
7 Phins

Content created by Dami Oyelade for JethwaMaths




Further Maths , ‘ _
M-level Starter %, Topic: Hyperholic functions (5) | 8

Activity Vhaks Chapter Reference: Core Pure 2, Chapter 6 i!llll!ltES

1.1f0 < k <2 — 1 prove that

k 1-k
1+k Inx 1+k artanh x
x =
k k x

dx.

You need not evaluate these integrals. (8)
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Solutions

1—k 1—k
1+k Inx Tk 1
f > dxzf Inx > dx
e xe-—1 k x4 =1
e Ak M1
I e _ (R TE M1
= [~ In(x)(artanh x)] J; . artanh x dx M1
1-k Al
T+k 1
= [In(x)(artanh x)]%_ +J. * —artanh x dx Al
ik kX Bl
M1
Show that Al
[In(x)(artanh x)]%_, = 0
1+k
1-k 1-k
Tk Inx T+kartanh x
f > dxzf —dx
ke x2—1 X X
2
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