MATH 3705* B Test 3 Answers and solutions March 2009

Questions 1-5 are multiple choice.

1. [3] The general solution of zy"” +y' + Tzxy = 0 for x > 0 is

(a) a1 Jo(VT7z) + 2 Jo(VTx)In(z) (b)) et Jo(VT ) + coYo (VT )

(c) ads(x) +cd_m(x) (d) e z(x) + Y z(z)  (e) None of these
2. [3] The general solution of z%y” + zy’ + (52® — 9)y =0 for z > 0 is

(a) a1 J3(VB )+ cad 3(v/Bx) (b)) a1Js(vB )+ caYs(v5 )
(c) ad z53z) +coJ_ 5(3z)  (d) e1d 5(3z) + Y 5(3z)  (e) None of these

. . . 1, 0<z<?2
3. [2] At z = 17, the Fourier cosine series of f(x) = { 0.2<z<3 } converges to
1 1
(a) 0 (b) 5 (c) —3 (d) 1  (e) None of these

4. [2] The function x?sin(z) + 2 cos(x) is

(a) even; (b) odd; (c) neither .

ot

[2] If f is a periodic function of period 5, and f(z) = 2, 0 < x < 5, then f(100) is

()0 (b)) ()8  (d)64  (e) 125.



6.

[8 marks| Find the Fourier cosine series of f(z) =z — 3 on [0, 7]. Give the first three
terms of the series.

Solution:
2 s
ao——/ (x—3)de=7—6
T Jo
2 [T 2 — 1 i
Forn>1, a, = —/ (x — 3) cos(nz)dr = _{x 5 sin(nx) + —2cos(nx)} =
T Jo T n n 0
2 2 .
= ——|[cos(nm) — cos(0)] = ﬂ[(_l) —1].

Then the series is

n i %( - 1) cos(nz) = g —3- 2 cos(a) - gi cos(3z) —

nem v v
n=1



7.

[10 marks| The solution of the heat equation w,, = —wy, 0 < < L, which satisfies
e
the boundary conditions w(0,¢) = w(L,t) = 0, has the form

a?n?r?

w(x,t) = an sin (?) e L2
n=1

t

1
Find the solution u(x,t) of u,, = §ut, 0 < z < 3, which satisfies the boundary condi-

tions u(0,t) = —1, u(3,t) = 2, and the initial condition u(x,0) = x. Write down the
complete solution u(z,t) (give the first three terms).

Solution:

L =3, a = 3. The boundary conditions are homogeneous, therefore it remains to
find b, as the Fouries sine coefficient of f(z) =1 — 3z on the interval [0, 3]:

2 3 2 -1 9 3
bn = g/ (1 - 3z) Sin(%)dm = _{3(35” ) (7T 7 nmc)}
0

nm nm nm nm
Thus,
18
—, neven,
nm
b, =
14
——, mnodd
nm
Finally,
S (NI 2t
u(z,t) = by sm( ) =
n=1
14 2 9 2 2, 6 o2
= Tsin(gx)e Tty ;Sin(%) A - sin(mzx)e I



