MATH 201 Problem Set 10 (CH. 10.2-10.5)

1.Find the values of A for which the given problem has a nontrivial solution. Also
determine the corresponding nontrivial solution.

y' + 4y =0, O<x<%
T
y'(0)=0, y' (5)=0
2. Show that for a nontrivial solution

y'+iy=0, O<x<=x
y(0)-y'(0)=0, y(z)=0

The eigenvalues 4,  satisfy tan(/4, 7)+4/4, =0
3..Solve the heat flow problem

2
a—uzi%a—lzj, O<x<um t>0
ot OX
u(o,t)=u(x,t)=0, t>0,

u(x,0) =sin4x+3sin6x—-sin10x, O<x<rx

4.Solve the wave equation

Fu_gdu
oz oxt
u(0,t) =u(x,t)=0, t>0,

u(x,0) =6sin2x+2sin6x, 0O<x<rx

aat_u =11sin9x —14sin15x, O<Xx<~«

O<x<m t>0



5.Compute the Fourier series for the given function f on the specific interval.

(a) f(X) g x|,-7r<x<rx

) f(x):{xwr, —7<Xx<0
X, O<x<rx

(c) f(X)=e",—-zm<x<nrx

6.Compute the Fourier sine series for the given function.

(@) f(x)=x* O0<x<rx
(b) f(X)=7r—X%, O<x<rx
(c) f(x)=e", 0<x<1
7.Compute the Fourier cosine series for the given function.
(a) f(x)=1+x, O<x<nrx
(b) f(x)=e", 0<x<1

(c) f(x)=sinx, O<x<rx



8. Find a formal solution to the given initial-boundary value problem.

(@)
2
a—u:a—l:, O<x<m t>0
ot ox
u(0,t) =u(rz,t)=0, t>0,
u(x,0)=x% 0<x<rz
(b)
2
a_u:7a_l:, O<x<zm t>0
ot OX
ou ou
—(0,t) =—(x,t)=0, t>0,
ax( ) ax(” )
u(x,0)=1-sinx, O<x<zx
(c)
2
8_u:8_u’ O<x<m t>0
ot ox?
u(0,t)=0, u(z,t)=3z, t>0,
u(x,0)=0, O<x<x
(d)
2
a—u=38—l21+x, O<x<m t>0
ot 19)4
u(o,t)=u(x,t)=0, t>0,
u(x,0)=sinx, O0<x<r
(e)
2
6—u:48—2, O<x<m t>0
ot OX

a—u(O,t)=O, u(z,t)=0, t>0,
ot
u(x,0)=f(x), O<x<r



