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Math 351
Spring, 2008

Practice Problems for Section 2.4

Set u(z,t) = ¢(x)G(t), substitute into PDE, and manipulate to get the specified ODEs.

When you solve for ¢(x) you should find the eigenvalues and corresponding eigenfunc-
tions:

A= (ng)z , ¢(x) = cos(VAx) = cos <n2x)

A=0, ¢(x) = constant
When you solve for G(t) you should get the solutions:
G(t) = Ce ™,
Thus,

2
= () = G = et

A=0, = G(t) = constant
The solution is obtained by forming linear combinations of the eigenfunctions.
> nmx 2
H=A A —k(nm /L)%t
u(x,t) 0+n§1 ncos( T )e

Since

f(z) =u(z,0) = Ao+ Z A, cos (m;a:)

n=1

consider the integral:

/OL f(x)cos (m;r:c) dr = /oL (AO —1—7?):114“ cos (T)) cos (m;ra:) dx

Now look at two cases. First, if m = 0, then COS((T) = 1, so the equation can be

simplified a bit. Then integrate to find

/f Vo = Aol = Ag— ~ /

If m # 0, use orthogonality of cosines to show that

L
/ f(w)cos(m2I>dx:/ <AO+ZAnCOS mrx >cos mm; de =---
0 0 n=1

Thus,
A, 2/ f(x cos( >

Il

h S

3
no|



2. (a) Use the integral formulas to find:

Thus,

Ag =6, Az =4, and remaining A, =0
Thus,
u(x,t) =6+ 4cos (Tj) e k(Bm/L)*t

(c) Use the integral formulas to find

4 4 (L
Aoz—%, An:_f ; sin (?) cos (T) dx
The integral for A, does not simplify easily, so leave it in this form. The solution is
then:

U(.T,t) = AO + Z An cos (T) e—k’(nﬂ'/L)Qt

n=1

(d) By inspection we see that
Ay =0, Ag = -3, and all other A,, = 0.

Thus, the solution is
u(w,t) = —3cos (8?) ¢~k (sm/ L)%t



