P5 — CALCULUS

Question:
(@ Giventhat u :%(ey —e‘y), provethat y = In(u+ u’ +1).

(b) Using the substitution x =sinhu, show that

dxz%[x\/1+ X2 —In(x+\/1+ X2 )]+ k

X2
e

where k is an arbitrary constant.

[Edexcel]
Solution:
(@ u :%(ey —e‘y)
2u=¢’ -¢e”’
-2ue’-1=0
2 2
ey=2ui\/;fu +4=2u122u +1=uim
Sincequ®+1>u and € >0
e’ =u+u*+1
:In(u+\/u2+1)
(b) x=sihhu - %—coshu
2 2 : 2 2
J' X I sinh”u E:oshudu:&l}toshudu J'S'nh [¢oshudu
NED'G VJ1+sinh?u cosh?u coshu

= '[si nh?udu
Now by the hyperbolicdouble- angleformulae:

Isnhzudu '[(coshZu ~1)du
=1[4sinh(2u) —u]+k

Butfrom(a):x:sinhu=%(e“—e‘“) = u:In(x+\/x2+1)

And: 1sinh2u =sinhucoshu =sinhu/1+sinh?u = x/1+ X2

0 I\/%dx:%[xm—ln(x+mn+k
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