3.5 Answersto 3.4 Exercise
Further A-Level Pure M athematics, Core 2
Hyperbolic Functions

Answer 1
(i) arsinh(1) = In(1++2)
[ 1mark ]
(ii) arsinh(v3) = In(V3 + 2)
[ 1 mark ]
(iii) arsnh(2v2) = In(2v2 + 3)
[ 2marks]
Answer 2
3 3 3\2
arsmh(Z):ln Z+ (Z) +1
_|n i_l_ i+1_6)
B 4 16 16
I R
R R T
3 5
= in( 3+ 7
=1n2
[ 2marks]
Answer 3
. 1 1 1 \2
arsnh(ﬁ): |n(ﬁ+ (W) +1
_,(L /1 3)
= In \/?+ 3+3
_|n(i+i)
N V3 V3
:m(ixﬁ)
V3 W3
= InV3 or%lns

[ 2 marks]



Answer 4
2cosh’x — 5snhx = 5
2(1 - sinhzx) — 5snhx =5
2sinh®x — 5sinhx — 3 = 0
(2sinhx + 1)(sinhx —3) = 0

Either sinhx = —% or shhx = 3
From which is deduced that
X = arsinh(—%) or x = arsinh(3)
1 1 4
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[ 6 marks]
Answer 5

Zcoshzx — 3sinhx

2(1 + sinh®x) — 3sinhx

Zsinhzx — 3sinhx + 1

(2sinhx — 1)(sinhx — 1)

1
1
0
0

Either sinhx = % or snhx =1

From which is deduced that

X = arsinh(%) or x = arsinh(1)
x:In(%+\/%+%) x=In(1++v2)
2

[ 6 marks]



Answer 6
The graphs will intersect when,

6 cosh x

9 — 2snhx
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3¢ +3eX=9-¢&+¢&”*
4 -9+2e =0
Multiply through bye”
Méf—9&+2:o
(4 -1)(-2)=0

Either &* :% or €=2
1
X = In(—) X = In(2
7 (2)
= In2_2
= -2In2

Answer 7
Prove thasinh(iz — 6) = sinho

LHS = sinh(iz — 6)
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[ 6 marks]

[ 4 marks]
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