Question 5
if}  Using classification procedures from page 25 of the Handbook:
B —d A0 =¥ —d w1l w = =41

The eouation is hyperholic when @ < 0, 80 8 = )iz <, =0 €y < oo}, 1;
ar is the left-hand half-plane, excluding the y-axis.

(i) T, i
{iii} Slopes, s, of characteristic ourves are given by (see page 25 of the Handbook)
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sty 5= +v—ror — =1,
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Putting 5 = %. wie fuon

i by
= =1 or Fridsogn i
S0 g=—3{—s)"40 or y=3-2PF o
Thus we may choose = Sy 4 2{—)YF al ¢= 3y — 2}, i
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Cmestion G

(1) Substitute ¢ = flz) cos{ks — ) in
PFe P i
x| gt '
Then { f"(z} — &2 F{=})eosibr — wt) = 0, where the dash represents differenti-
ation with respect o 2,
Solutionof f% — B2 f = (1 iz of the form fizl = Ae kx 1 f3pks (A, I comstants),
anwl s 2 ) = [ Ae Ke HF'I'"':I i kr = walh 2%
Since o rermains fAoite a8z < —oa,

A =1

e ;
Fraam TE + qjﬁp = 0, we have
Be®* e kr = wh)(=o” + gk) =0,

Thus o = gk, for non-trivial solutions, 2

(i) The wave speed &5 ‘f 50
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[11i) From page 335 of the Handbook, the group speed is
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