QUESTION

(i) Find the solution to the following differential equation given the condition
y(0) = 0:

dy o 2
—— = sinx cos” y.

dx

ii) Find the general solution to the differential equation. Note any values
g
of z for which the solutions may not be valid:

d
xlogw—y +y=2logx.
dx
[Hint: Note that - {log(logz)} = 1]

zlogx”
(iii) Find the solution to the following differential equation given the condi-
tions: y(0) =1,7(0) = T7:

d?y dy
7 1022 £ 29y = 0.
5~ 107 +20y =0

ANSWER

(i) Separable

1
/ —dy = /Sinxdx
cos?y

tany = —cosx+k
y(0) =0 = tan(0) = —cos(0) + k
= 0=k—1lork=1

tany = 1-—cosz
(ii) Integrating factor

dy 1 _ 2logx

x#0,1

dx xlogxy_ xlog x

IF — ol 7ogz 4 _ Jlog(logz) _ log x

SO



21
ylogx:/ Og%dzzlongqu
x

by putting u = log x

or

Yy = +logx, v #1

log x
This is valid for z > o, x # 1

(iii) The auxilliary equation is A*> — 10\ + 29 = 0 which has roots A\ =
104++/100—116 =542
2

The solution is therefore

y = €”*(Acos2r + Bsin 2z)

1 =y(0) = A,
y'(0) = 5e°*(Acos 2x + Bsin 2x) + €5*(—2Asin 2z + 2B cos 2x)
so7=y(0)=5A+2B=5+2B=B=1

Hence the solution is

y = €°*(cos 2x + sin 2z)



