TMA MST322 03 Cut-off date 19 August 1599

This assignment covers Units 8 to 12 Bach question is allotted 25 marks,

Cuestion 1 (Uit )

This question concerns the differential equation

Hﬂ%+[ﬁ'+3}£§; u:!%.—f %+- :E-i'}{:.' =0,
in which K 1% & real constant.
it} For which valnes of K is the sguation
(n} parabolic. (b} hyperbolic, (o) elliptic? [4]

The remaining perts of this question concern the case when K = 2. Yo are now
asked to use the method of charaeteristios to solve the diferential equation.

[ii)  Show thst
L=y =3 4J5'—w+%~i'
are appropriate charsctecstee coordinates. 3]

(i} Use these characterstic coordinaces o rednes the differential equation to
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(iv) Henee show that the general soliulion is
wir,y) = gly - 3z) + AW B [y 4 ir),
where g and b are arbitrary Tunciions, [4]

(v} Determine the particular solution that safisfies the tweo eonditions
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Question 2 (Unit 10)
(i} () Show that the function g defined by
glx) = |e* — 5 {=r<ran)
5 an even function. i - [2]

(bl Hence, or othervise, -J.;:t.rmi!m the Fourier serics on the interval
—x < & < « for the funetion f defined by .

_f'[.l'!:l-—a:l.:|||..'5:|:+|r'I —-P"‘"l- [21]

(i) Determine the first five non-zero terms of the power series solution abouat = = 0
of the differential equation
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such that
iy
D=8 and ==0}=i.
w(iny ud - ==(0)
Determine an interval of convergenee for this power series solution. [22]
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