Math 473 Assignment-7 Solutions

5.1 Solutions

1. (a) wu(z,t) =3COS( )S (”T) +41—Sln(2’1’r‘”)sm(1”) COS(%)Sin(*Z“’)
() u(z, t)—‘}COS( L) sin in(%Z£) — +co S(5ﬂu )Sn(h”)
() wu(zt)= 4m sm( el sin(ZE) + um sin (22t 3’”“) (3“)
(d) wu(z,t)is the sum of the solutions for parts (b) and (c).

2. (a) and (b) are straightforward.
(C) uy = ﬁ{t_t —+ Uz T ’ and
Uy = [’ﬁf“t—t +’l_lo('»--’ft]t—t + it + [Bzz T +’171-Ft_t]i't + Uz Tt
Uittt + 22Uzt + Uza T Ty + Urly + Usl o
;7 cosh?(w) + 21, a sinh(w) cosh(w) + @zza? sinh? (w).

G;7a % sinh? (w) 4 2@;,a ' sinh(w) cosh(w) + @;; cosh® (w)
Hence, wuy —a°u,, = s cosh®(w)+ 2i;asinh(w)cosh(w) 4 @zza” sinh®(w)

—a*[aga? sinh®(w) 4 270 ! sinh(w) cosh(w) + @z cosh?(w)]
= @[cosh® (W) — sinh?(w)] — a®T@zz[cosh? (w) — sinh®(w)] = @57 — @ @izs.

5.2 Solutions

1. (a) +(1+5)(z+at):++(1-5)(@—at): (b) exp(—(z—at)?)
(¢ t d 1
(e) sin(z + at) (f) &t — 4 cos(2z)sin(2at).
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r+at

3. (a) u(z,t) = ¥[f(z +at) + f(z — at)]|+ 5= [/, g(r) dr. Thus,

—r+at

uat) = Hf(zta+f-z-a+g [ g

= Sf(~(-z+at) + [~ +at)] - o / + o(—s) ds

= %[f(m—at)+f(m+at)]—%ll:j g(s)ds

1 r+at

= %[f(:r+at)+f(:r—at)]+2—a/ g(s)ds = u(z,t).
x—at
(b) vtt(m’ t) = utf(_m’ t) = a2um.(—:1:, t) = a2(_1)2u1'1'(_$, t) = azvrr(m’t)a and
v(z,0) = u(=2,0) = f(=z) = f(z) and vi(z,0) = wi(—-x,0) = g(—x) =
9(z).
(c) Since v(z,t) satisfies the wave equation and the same I.C. as u(z,t), we
must have v(z,t) = u(z,t) by uniqueness (cf. Theorem 1).



