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Activity B

(a) Superimpose the graphs of y=coshxand y=sinhx on the
screen of a graphics caleulator. Do the curves ever
intersect?

(b) Use a graphics calculator to sketch the function
f:x > tanh x with domain x € R. 'What is the range of the
function?

(¢) Tryto predict what the graphs of

y=sechx, y=cosechx and y = coth x
will look like. Check your ideas by plotting the graphs on a
graphics calculator.

2.5 Solving equations

Suppose sinh x = and we wish to find the exact value of x.
4

2 » 2 . .
Recall that cosh” x = I +sinh” xand cosh x is always positive, 8o
. 3 3
when sinhxy =7, coshx =,
4 4

From Activity I, we have sinh x +coshx =¢"

R
T B |

S0 el =t = 2
4 4

and hence  x=1In2.
i . . : Lo it
Alternatively, we can write sinhx = j‘_}”’(t —-¢ )

. 3
so sinh v = - means

and multiplying by ¢°

207 ~3¢* —2=0

But ¢* is always positive so ¢" =2 = x=Inl
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Chapter 2 Hyperbolic Functions

Activity ©

Find the values of x for which
13
cosh x = =
3

expressing your answers as natural logarithms.

Example
Solve the equation
2cosh2x+10sinh2x =35

&Z c\

giving your answer in terms of a natural logarithm,

Solution

1 ) - . l o P 3
cosh2x= ——(e“‘ +e¢ 2‘“); sinh 2x = —(62“ —¢ 2“)
2 D

2 Iy L x ~2x

SO e Fe Tt H 50 5 =5
;Y e
Ge™' ~5—4e™ =0

6e* —5¢* —4=0

e v 9 Py
T'he only real solution occurs when ¢*" >0

So 25=In “: = e e

203

Exercise 2B

L. Given that sinhy = 5 find the values of
(1) coshy {b) tanhx {c) sechy
{d} cothx {e) sinh2x {1} cosh2x
Determine the value of v as a natural logarithm.
\
38

I

Ciiven that coshx = i determine the values of

{a) sinhx {b} cosh2x {¢) sinh2x

Use the formula for cosh{2x+x) to determine the
value of cosh3x.
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