1.3 Answersto 1.2 Exercise
Further A-Level Pure M athematics, Core 2
Hyperbolic Functions

Answers1
(1) cosh 2 =X = Xx=23.762

[ 1mark ]
(ii) snh(0.7) =% = x=0.379

[ 1mark ]
(iii) tanh(-1)=x = x=-0.762

[ 1 mark ]
(iv) coshx=4 = x=2.063

[ 1mark ]
(v) snhx=5 = x=2.312

[ 1mark ]
(vi) tanh3x= 09 = x=0.491

[ 1mark ]

Answer 2
(i) Let f (x) = cosh(x) in which case,
f(=Xx) = cosh(-Xx)
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= cosh(X)

= f(x which is the definition of an even function [
[ 2 marks]

(i) Let f (X) = sinh(x) in which case,
f (—Xx)

sinh(—X)
=% _ (=X
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—-f (X which is the definition of an odd function O
[ 2marks]



(iii)

Let f (x) = tanh(x) in which case,

f(—x) = tanh(-x)
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= —tanh(x)
= -f(x which is the definition of an odd function O
[ 2marks]
Answer 3
(i)
X 0 0.5 1 15 2 2.5
sinh x 0 0.52 1.18 2.13 3.63 6.05
[ 3marks]
(ii)

[ 3marks]



Answer 4

(1) Firstly, forsinh x
As x becomes large positive;, * becomes insignificant in comparisonetb
. -eX . e
Thussinhx = B — becomes, in effect?
Secondly, foicosh x
As x becomes large positive;, * becomes insignificant in comparisoneb
— X
Thuscoshx = ex% becomes, in eﬁect%
. The two functiongosh x andsinh x are effectively the same for
sufficiently large enough values of positve
[ 2marks]
(i) Firstly, forsinh x
As x becomes large negative’ becomes insignificant in comparisoneid®
_gX — X
Thussinhx = B — becomes, in effect;
Secondly, foicosh x
As x becomes large negativ& becomes insignificant in comparisoneic®
— X — X
Thuscoshx = ex% becomes, in effect,eT
. Each of the functionsosh x andsinh x is effectively a reflection
of the other in the-axis for sufficiently large enough values of
negativex
[ 3marks]
Answer 5
(i)
X 0 0.5 1 15 2 2.5 3 3.5
tanh x 0 0.46 0.76 0.91 0.96 0.99 1.00 1.00
[ 3marks]

[ 2marks]



Answer 6

limit o limit € - 1 gimit € limit
— oo X —> o0 @Xt1l X o0 gX X oo
For large positive values gfthe graph of/ = tanh x is effectively the same

as the graph of =1 O

1=1

[ 2marks]
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