TMA MST322 04 Cul-off date 23 September 19949

Your attention iz dreawn Lo Section 56 of the Stedent Hendbook, which includes the
fillowing phrvase: *. . oo extension to the cot-off date will novmally be allowed for
ooCoarEd s At assipnngent’

This assipnnuent covers Dneta 13 and 14, az well az vevision of the whole course.
Cuestions 1 oand 2 are allotted 25 marks each, Questions 3 amd 5 oare allodied
20 marks vack, and Chuestion 4 i allotted 10 marks.

Cuestion 1 (Uit 13)

(1] Daeeple whoch of the Eallowing foociions cepresent possible solutions of e one-
ilimenzional wave equation, stating the approprisde value of the wave spoeed, o,
in ech case. For those functions which are solutions, state whether they rep-
vesganl cight-propagating waves, lefl-propagaiing waves, a boear combination
ol right- and left-propagating waves, or standing waves,

[} wule d) = exploos(2s — ]
(b)Y uleg) = (2% +£2)}/2

() ulr t)={x— 3"

() wulrd) = Secos{Tr) sin(Ti}

(i) A uniform infinite elastic string, oo which waves can propagate with spesd
¢ = 1ms~*, ogrupies the r-axis when in its undisturbed state. The displece
metit of the string in the subseqient motion Bdescribed by the fonction wfz, )
which satisfies the one-dirnspsional wave sopiation, Initiadly,

R e N i
el o= b, =1=x=1
—1. &= =1,

il el string s rebeced from eest at & =0,

Do dhizggram Like Figore 5 ou page 26 of Dnet 85 for this situation, and use
' Adeubert's sobution to find the displacetnent of the steing as a function of &
sl £ oin each of the six regaong boanded by characteristics and the z-axis, and
on the bounding characteristics themselves.

Draw the (&, fediagram for the subsequent motion of the string, showing
appropriste characteristios and the vadues of the displacement in sach of the
i pegions and on the clarmeterisies,

sketeh the string profiles for =0, E =1 and ¢ = 2. What i3 ihe patore of
the matial discontinnities in thiz problem, and what bappens to them as gime
PIOEresE

(iii) A uoiform semi-infinite elastic stong ocoupies the positive s-axs when inequi-
hibrimm, Let the displacenvent of the string in the subsequent. motion be given
by e, £, which satisties Chis ooe=diniensional wase equation with seom speed o
Initindly, the displacoment and the velocity of the string are given by

whx Ml = 1 —my (=] and % [0} = sing (x>0,

Apecify e problem involving the motion of an infinite string which would
asgiEt you in determining the motion of the semi-infinice string for eaclh of
thie Foalloswang eases (Dot do wot solee the problem:s):

[a]  the el o= 0 ois fised;

(b the end F = iz froe,

[#]

[14]

[6]



