Math 2280 - Assignment 14

Dylan Zwick
Fall 2013

Section 9.5-1,3,5,7,9
Section9.6-1,3,5,7,14
Section9.7-1,2,3,4



Section 9.5 - Heat Conduction and Separation of
Variables

9.5.1 - Solve the boundary value problem:

U = 3Uze, O<z <7, t>0

uw(0,t) =u(m,t) =0, wu(z,0)=4sin(2x).



More room for Problem 9.5.1.



9.5.3 - Solve the boundary value problem:

U = Uz, O0<z <1, t>0

w(0,8) = u(1,#) =0, u(x,0) = 5sin (7z) — %Sm (372).



More room for Problem 9.5.3.



9.5.5 - Solve the boundary value problem:

Uy = Uz, O0< <3, t>0

2 4
Uz (0,t) = uz(3,t) =0, wu(z,0)=4cos <§7TLL’) — 2cos <§7TLL’)



More room for Problem 9.5.5.



9.5.7 - Solve the boundary value problem:

U = Uz, O0< <2, t>0

ug(0,1) = uy(2,1) =0, w(x,0) = cos® (2rx).



More room for Problem 9.5.7.



9.5.9 - Solve the boundary value problem:

10u; = vy, O0<ax<h, t>0

u(0,t) =u(b,t) =0, wu(z,0)=25.

10



More room for Problem 9.5.9.
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Section 9.6 - Vibrating Strings and the One-Dimensional
Wave Equation

9.6.1 - Solve the boundary value problem:
Yir = Wawy 0<z<m, t>0;

y(0,) = y(m.8) =0, y(x,0) = % sin (22), yi(, 0) = 0.
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More room for Problem 9.6.1.
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9.6.3 - Solve the boundary value problem:
Wit = Your O0<z <7, >0

y(0,4) = y(mt) = 0, y(x,0) = yo(x, 0) = 1—103111 (z).
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More room for Problem 9.6.3.
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9.6.5 - Solve the boundary value problem:

Yt = 20U, O< 2 <3, t>0;

y(0,t) =y(3,t) =0, y(x,0)= isin (rx), y(x,0) = 10sin (27x).
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More room for Problem 9.6.5.
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9.6.7 - Solve the boundary value problem:

Y = 100y, O<zxz <1, t>0;

y(oat) = y(lat) =0, y(ZL',O) = ant(x>0) =T
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More room for Problem 9.6.7.
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9.6.14 - Given the differentiable odd period 2L function F'(z), show that
the function

y(x,t) = - [F (v +at) + F (v — at)]

1
2

satisfies the conditions
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Section 9.7 - Steady-State Temperature and Laplace’s
Equation

9.7.1 - Solve the Dirichlet problem for the rectangle 0 < z < a,0 <y < b
consisting of Laplace’s equation u,, + u,, = 0 and the boundary
value conditions:

u(z,0) = u(x,b) =u(0,y) =0, wu(a,y)=g(y).

21



More room for Problem 9.7.1.
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9.7.2 - Solve the Dirichlet problem for the rectangle 0 < z < a,0 <y < b
consisting of Laplace’s equation u,, + u,, = 0 and the boundary
value conditions:

u(r,0) = u(z,b) = u(a,y) =0, u(0,y) = g(y).

23



More room for Problem 9.7.2.
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9.7.3 - Solve the Dirichlet problem for the rectangle 0 < z < a,0 <y < b
consisting of Laplace’s equation u,, + u,, = 0 and the boundary
value conditions:

u(z,0) =u(0,y) =u(a,y) =0, wu(z,b) = f(x).
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More room for Problem 9.7.3.
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9.7.4 - Consider the boundary value problem

Uz + Uy = 0; u2(0,y) = ua(a, y) = u(z,0) = 0, u(z,b) = f(z)

corresponding to the rectangular plate 0 < z < a,0 < y < b with the
edges x = 0 and = = a insulated. Derive the solution

oo . h nry
u(z,y) = % + Z““ (cos (”Z?U)) (Zih E@?)where

a

n=1
an:g/ f(x)cos(w)dx (n=0,1,2,...).
a Jo a

(Suggestion: Show first that )\ is an eigenvalue with Xy(z) = 1 and
Yo(y) = v.)
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More room for Problem 9.7 4.
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