FART IT
Answer THREE questions (o this part.

FEach guestion carries 20% of the tatal examination marks,

Question T

The motion of & vibrating sioing is modeiled by the fallowing equation:
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wheee uf =, £ s the displacement of the position oat tyme &

(14 Which end of the string is fixed and which end s fre="” What = the spred. ¢, of
wave propagation” What function desenibes the string's initial displacement?

{ith Use d*Alembert's solution of the wave eguation to fnd the displacesent atb the
centre of the string, P, el time [ =1

(1if) What 15 the latest time at which the displacement of 7 can be talcglated with-
out extending the domains of the functions repraseating the iuival conditions
of the string?

{iv}) The sclutions ui=. t) to the above prablem are of the Torm alz, 1) = X|=)Tie}
where X is a saluticn of a boundacry walue problem with eigenvalues
An = (n+ 1) 7% and corresponding sigenfunclicss sinln+ b e 0y G
and T must-satisly T + %T: Farth =0
Show that the displacement of the steing 2t anv position = and time £ after it
has besn set in motion 18 given by
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Show that the cesffictents on and dy are grren by

12 L
e . - i
A e Illr S0 CTZ s - g )T
-!.?'- " J_IITI' L6 - -
ani
-1
4 El= 4 -
i == | aisnlnoe glzas
5. i

but da rot realuate these mtegrals

[¥ou may asgine that any fumctzon Fioswhich 7 and it derjvatives ars
piecewise-continuons eo 0 < oo Focan be represenned b bhe series
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anet that any tecmebvelesmn diffecenbiation coeguersd o eermssible !
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