PHYS2581 Foundations2A: Q2 answer

fo \/—sm (ﬂx/L)\/751n7rw/de— \/7f0 sin(ra/L)dx wolfram:

fOL sin'(mz/L)dx = 3L/8 so ¢; = + x \/g x 3L = N [2 marks|
o =\/5 fOL sin®(rx/L) sin 272/ Ldz = 0 in wolfram alpha [1 mark]

= %\/ngL sin®(rx/L) sin 37/ Ldr = % X \/gx —L/8 = —1/4/10 [1 mark]
= £\/2 [} siv® (/L) sin 4/ L = 0 1 mark]

i)
U (z,0) = Asin®(nz/L) = A(3sm7rw/L —sin3mx/L)

:\/—_(3s1n7rx/L sin37x/L) = \/_\f \/ismmc/L \/jsm?nm/[/)

= \/—1—0(3% - ¢3)

[1 mark]

hence ¢; = 3/4/10 and ¢3 = —1/4/10 and all the rest of the ¢, = 0 [1 mark]

iii) prob E; = |1 =9/10 [1 mark]
V) < H>=< E>=Y 2B, = 9/10E, +1/10E; = 9/10E, +1/10 x 9, =
18/10E, [1 mark]
v) U(z,t) = \/Ll_o(gwle—i&t/h — thze i Est/hy [1 mark]



