FP2 Hyperbolic Functions

1 (a) Express
5sinhx + coshx
in the form Ade* + Be ™™, where 4 and B are integers. {2 marks)
(b) Solve the equation
Ssinhx + coshx +5 =10
giving vour answer in the form Ina. where @ is a rational number. {4 marks)
4 (a) Sketch the graph of v = tanhx. 2 marks)
(b) Given that v = tanhx, use the definitions of sinhx and coshx in terms of e¢* and e™*
o show that
¥ = %In(I i ”) {6 marks)
- | = u
(c) (1) Show that the equation

3sech’x + Ttanhx =5
can be written as
3tanh®y — Ttanhx + 2 =0 2 marks)
{11) Show that the equation
3tanh®x — Ttanhx + 2 =0

has only one solution for x.

Find this solution in the form .ljlnu. where @ is an integer. {5 marks)






















R i Ty X %
1(a) -‘| £ s ]+ : ; M1 MO0 if no 2s in denominator
., - LY I
=3 =2 Al 2
by | 3" =27 +5=0
3™ 487 - 2=0 Ml ft if 25 missing in (a)
(3¢* —1)(e* +2)=0 AIF
' -2 El any indication of rejection
=l r=lal AIF 4 provided quadratic factorises infto real
3 3 factors
Total [




4{a) | Sketch, approxamately correct shape Bl
B0 of curve touches asymptotes
Asymptotes at y =21 Bl 2 Imes of answer booklet could be used for
asymptotes
be strct with sketch
(b) |Useof u = sinh x Mi
coshx
el. nl E“ e!: =1
= — or — Al
e +e e +1
ule’ +e =" - Ml M1 for multiplying up
e (1+u)=e"{1-u) Al Al for factorizing out e's or M1 for
' attempt at 1+ w and 1—u in terms of &”
1 1+
e = — ml
1-u
1 Leu)
i==In|—
L 2 | l—u) Al i -
4(c)(i) | Use of tanh®x =1-sech’x Ml
Printed answer Al 2
(ii) | (3tanhx —1){tanhx -2)=0 M1 Attempt to factonise
tanhx= 2 El Accept tanh x22 wnitten down but not
ignored or just crossed out
tanhx = 1 Al
3
1 Ml
==In?
T AIF | 5 |&
Total 15














































