6.4 Answersto 6.3 Exercise
Further A-Level Pure M athematics, Core 2

Hyperbolic Functions
Answer 1

(i) y = snh(5x) = % = 5cosh(5x)

[ 1mark ]
. X dy 1 z(x)
= — —2 — —sech(=
(i) y tanh(3) = Ix 3sec 3
[ 1mark ]
dy 2
(iii) y = arcosh(2x) = o s
[ 1mark ]
. . X dy 1 1
(3] - -3
(iv) y = ardn 3) = & 3 <%)2+1
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3 Vx2+9
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X2 +9
[ 2mark ]

Answer 2

y = acosh(nx) + bsinh(nx)

% = ansinh(nx) + bn cosh(nx)
2
% = an’cosh(nx) + bn?sinh(nx)

= n?(acosh(nx) + bsinh(nx))

= n2y (]

[ 4 marks]



Answer 3

y = (arcosh x)2
% = 2(ar(:oshx)1 X ﬁ
multiply both sides by/ x2 — 1
x2 -1 ay _ 2 arcosh x
dx

square both sides

2
2 dY) 2
~1)=] =4
(x )(dx (arcosh x)
2
2 dY)
<X )(dx Y
Answer 4
(i) y = sinh(2x) cosh(3x)
% = 3sinh(2x)sinh(3x) + 2 cosh(2x) cosh(3x)
. cosh x
(i) y=—p
dy _ 4xsinhx — 4coshx
dx 16 x2
_ xsinhx — coshx
B 4x2

(iii) y = x%arcoshx
2
dy - X + 2xarcosh x
dx x2 -1

Answer 5
y = xarsinh(2x)
@

= —————— + arsinh(2x
dx Vax2 + 1 (2

[ 5marks]

[ 2marks]

[ 2 marks]

[ 2 marks]

[ 3marks]



Answer 6
y = sech(2x)

(cosh(2x))"*

Y (C1)(cosh(20)2(sinh(20) 2

dx
_ _ 2sinh(2x)
~ cosh?(2x)
= — 2 sech(2x)tanh(2x)
[ 3marks]
Answer 7
y = artanh(;)
V14 x2
_1
dy 1 \/1+x2x1—%(1+x2)2><2x><x
—7 = X
1 (\/1+x2)
B 1 9 1+ x2 — x2
o _ _Xx2 2 2
1- 725 (1+x2)V1+x
B 1+ x2 9 1
T 1+ - T (14 @) V14 K2
B 1+ X2 y 1
1 (1+x2)y/1+x2
Vvi1+x2
[ 4 marks]
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