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Problem 1
A string is stretched between the points (0,0) and (L, 0). The initial contour of the string is
0.02x 0<z<i
y(l‘, 0) = L 2
0.02(L—z) ,5<2<L

The string is released from rest. Write an appropriate BVP for the string and solve it. This may be
referred to as the plucked string problem.

Yt = azya:a:
y(0,t) =y(L,t) =0
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Yi(z,0) =0
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Problem 2

A string is stretched between (0,0) and (2,0) and given an initial velocity

0.05z ,O0<zx <1

ye(2,0) = g(x) = {0.05(2 —z) 1<z<?2

Initially the string is in an equilibrium position along y = 0. Construct a BVP matching the given
conditions and solve the problem. This may be called the struck string problem.

Y = CLQ?Jm
y(0,t) = y(2,t) =0
y(x,0) =0
0.05x O<z<l1
yt(w?o) =
0.0562—2) l<z<2
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y(z,t) = (an cos(m;a )+ by, sin(m;a )) Sin(nQﬂ)

y(z,0) = (ay, cos(0) + by, sin(0)) Sin(n_;m)
n=1
= Zan sin(@) =0
n=1
a, =0
= nmat nmwL
y(z,t) = ;bn sin( ) sin( 5 )
= nrr, d nmat
yi(x,t) = ;bn sm(T)F ( n( 5 ))
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Problem 3
Solve the BVP
Yt = Wew 0<z <5 t>0
y(0,t) =y(5,t) =0 t>0
y(x,0) =0
Yi(z,0) =sin(2rx) 0<z<5h
- nmdt nmdt nmwxT
t) = n by, si in(——
y(z,t) ;<a cos( = ) + by, sin( 5 )> sin( = )
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0) =3 ausin("22) =0
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Problem 4

Starting with separation of variables, find a formal solution to

Y = aYpw O<z <L >0
y(0,t) =y, (L, t) =0 t>0

y(x,0) = f(z) y(z,00=0 0<ax<L

y(e,t) = X(2)T()

XT"=a*’X"T
T X"
aQTZYZ_)\
X"+ 22X =0
Case A =0
=0 r=0
X(2) = 1€ + cpxe’ = ¢1 + 3y
X(0)=0=¢
X'(L)=c; =0
X(z)=0
Case A <0
r2—A=0 r=+V\
X(z)=¢ VN 4 pem VA
X(0) = :cl—i-cQ

=] — e
cp=c =0
Case A >0

r2—A=0 r=0+V\i
X(x) = cos(\/Xx) + ¢y sin(VAx)
X(O) =VU=C0C
X'(z) = \/_02 cos(VAz)
X'(L) = 0 = cos(VAL)

VAL = nr
ERLURY)

Xn(z) = co sin(?)



T + a*XT =0

T 4+ ()T = 0
r? = —(?)2 r:O:t%i
t t
T(t) =c cos(mzr )+ ¢ sin(cmL7T )
t t
() = _clczmr sin(an; )+ czozmr cos(cmLW )
CoanT
T7'0) =0 =
(0) .
Cy = 0
t
T, (t) = e1 cos( L)
t
Yal.1) = esin(“7-) cos(“)
> nwr anmt
t) = 1, Si
y(z,1) nzlc sin(——) cos(——)
(@,0) = f(@) = 3 ewsin() cos(0)

n=1
o (L
Cp = Z/o f(zx) sin(n—zx) dz

This solution does not match the solution in the back of the textbook, but I could not find any errors in
my reasoning.

Problem 5

Starting with the formal solution you found to the previous problem, solve the following boundary value
problem for y(z,t):

ytt=a2ym O<z<L t>0
y(0,t) =y, (L,t) =0 t>0
y(x,0) =kzr y(x,00=0 0<z<L

oo

o) =3 sin("7) cos(“7)
Cp = %/OL ka:sm(@) dz
2 L?
_ %(1 -2
) = 5 3200 = sin e B

If you have any questions, comments, or concerns, please contact me at alvin@omgimanerd.tech



