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1. (20 points) Solve the 1D heat equation
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ot 9z?

for 0 <z <1 and t > 0 subject to boundary conditions
u,(0,8) =0, u{l,t)=0

and initial condition u(z, 0) = cos($z) + 4 cos(Fx).
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2. (20 points) Consider the 1D heat equation
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with 0 < z < 1 and ¢ > 0 subject to boundary conditions

+ x.

u(0,8) =1, ug(1,8)=p

and initial condition u{z,0) = f(z}).
1. For what value of 8 is there an equilibrium solution?

2. Determine the equilibrium solution.
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3. (20 points) Solve the Laplace equation

du 1 Pu
2;2 = —— —_— —_—
= o (T3T)+r2892 0

in the disk D = {{z,y)|z* + y* < 4} subject to boundary condition -

%g(g, 8) = 32 cos(48) — 8sin(20).
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4. (20 points) Solve Laplace equation inside a rectangle 0 < z < L,0 < y < H with
boundary conditions

w(0,9) =0, u(L,y)=g(y), u(z0)=0, wulz,H)=0

V]
Ny

|

U xe9) = Gly) Gix

v

@ i 2 A AU
g ”“(_"f‘/\.

—G— ’

A (P70
¥ 7)o s
T osin AT
. 114 - G(Q/;O
7= (, cosh n3
’ n X@) 4 (4 s i
X
C)IL/:’O 3% /7 @)

C, s
U L
Y8 A (siy by
h(L K PP sih by
M) = /4 (x

=) Ak, - 51547'?1;(@ - & JH .y
A, = 2 K &n . 4
n - /-

. [ H e n
/”/514“15{(_) [o (’('4',_—:‘#).9@) d;,

g&)-@y@) asz



Math 241 Midterm 1 - Page 7 of 10 9/26/2019

5. (20 points) Consider the heat equation
du 0%
gt Ox?
with 0 < z < 1 and ¢ > 0 subject to boundary conditions

+ tx.

u(0,8) =0, wuy(1,t)=0

and initial condition u(x,0) = 122 — 12°. Define the heat energy by

Find E(2).
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6. (20 points) The heat equation
du O

— E ———— u

ot dx?
describes the temperature distribution u(z,t) of a 1D rod 0 < z < 7 suffering some heat
loss. Find a solution to the PDE with boundary conditions

15(0, ) = ug(m,t) =0

and initial condition u(z,0) = 5 + cos x + cos 3z.
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