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Problem 1

(Classify the following boundary conditions as Dirichlet, Neumann, separated, or periodic. If the boundary
conditions are Dirichlet, Neumann, or separated, also state whether the conditions are homogeneous or
nonhomogeneous.

(a) (1) =0,y'(2) =1
Nonhomogeneous Neumann

(b) w(0,t) = u(9,t),u,(0,t) = u,(9,t)

Periodic

(c) u(m,y) =0,u(m,y)=0
Homogeneous Dirichlet

(d) 3y(0) —2y'(0) = 6,y(5) +4y'(5) = 8
Nonhomogeneous separated
Problem 2

The ends of a rod are at temperatures 10°C and 50°C. the rod is 4 units long and has an initial temperature
distribution of 30°C. The diffusivity constant a? is 4. The corresponding boundary value problem is then

U = 44Uy, O0<z<4,t>0
uw(0,t) =10 w(4,t) =50,t >0
u(z,0) =30 0<z<4

Find the temperature u(x,t).

u(z,t) = P(x) + u(x,t)
V() + vi(2, ) = 4V (T) + Vi (T, 1))
Ve (2, 1) = 4(Vpe () + Vo (2, 1))
u(0,t) = 1¥(0) + v(0,t) = 10
u(4,t) =9P(4) +v(4,t) =50
t— o0
0 = 4¢,.(x)
¥ (0) =10
»(4) =50



Y(x) =Ax+ B
»(0)=10=B
W(4) = A(4) + 10 = 50
A=10
(x) =10x + 10
u(0,t) =¥ (0) +v(0,t) = 10
u(4,t) =19(4) +v(4,t) =50
v(0,t) =v(4,t) =
u(z,0) = ¢(x) + v(z,0) = 30
v(z,0) =30 — (x)
=30 — (10z + 10)
= 20— 10z
v(z,t) = Z by, sm(nﬂx)e_‘l(%ﬂ)?t
n=1
4
by = 421/0 (20 — 10z) sin(n%x) da
40 + 40 cos(nm)
nw

u(z,t) = (x) + v(z,t)

2. 40 + 40 cos(nm) .

sin(

=10z + 10 + OTTyo=d)t

nim
n=1

Problem 3

Solve the boundary value problem
Ut = Uy O<zx<m,t>0

w(0,t) =0 wu(mt)=Ty t>0
u(z,0)=0 O<z<m



u(z,t) =(x) +v(x,t)

wt + v = wxx + Ve

u(0,t) = (0) +v(0,t) =0
u(m,t) = (m) +o(m,t) =Ty

t— o0

0= s
¥(0) =0
w(ﬂ) =1Tp
Y(x)=Ar+ B
¥(0)=B=0
P(m) = A(m) =T
Y(e) = 2

Vt = Voo + Vg
u(0,t) =(0) +v(0,t) =0

T
0(,0) = —p(a) = ==
v(z,t) = Z by, sm(@)e_(%ﬂ)%
T
n=1
2 (M T
b, = —/ (—Lx)sm(@) dz
T Jo T T
2Ty cos(nm)
B nm
Tor  ~= 2Ty cos(nm) | 2t
t) =2 ) n
u(zx,t) - +nz::1 — sin(nz)e

Problem 4

Given the boundary value problem
Up = Uge + ksin(z) 0<zx<mt>0

uw(0,t) =u(m,t) =0 t>0
u(z,0) =sin(z) 0<z <7



Determine u(z,t).

u(z,t) = Y(z) + v(z,t)
Uy + U = Vyp + Ugp + ksin(z)
Ut = Pyy + Vgp + ksin(z)
u(0,t) = ¢(0) + v(0,t) =0
u(m,t) =¢(r) +v(m,t) =0

t — 00
0 = ¢y + ksin(z)
$(0) = (m) =0
V() = —ksin(x)
#(x) = kcos(z) + A
Y(z) = ksin(z) + Az + B
Y(0) = ksin(0) +0+ B =0
Y(m) = ksin(m) + Ar +0 =
A=0 B=0
U(x) = ksin(z
u(0,t) = ¢(0) +v(0,t) =0
u(m,t) =¢(r) +v(m,t) =0
v(0,t) =v(m,t) =0
u(,0) = $(z) + v(z,0) = sin(z)
v(z,0) = sin(z) — ksin(z) = (1 — k) sin(z)
v(z,t) = an Sin(%)e’(%)%f
b, = %/0 (1 — k) sin(x) sin(nﬂﬂ) dz =0
v(z,t) =

u(z,t) = ksin(z)

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



