MATH 3705* B Test 3 Answers and solutions March 2015

Questions 1-5 are multiple choice.

1. [3] The general solution of zy"” +y' + 7Tzxy = 0 for x > 0 is

(a) e1Jo(VT ) + o o(VTx)In(z) (b)) e Jo(VT2) + Yo (VT 2)

(c) ard m(x) + cad _ () (d) erJ () + c2Y m(x)  (e) None of these

2. [3] The general solution of z*y” + zy' + (5z* — 9)y = 0 for x > 0 is

(a) a1 J3(VBx) + cad 3(vBx) (b)) e Js(vB )+ caYs(v5 )

(c) ard 5(3x) + coJ_ 5(32) (d) a1J 5(3x) + oY 5(32)  (e) None of these

3, 0<z<?2

3. [2] At x = 20, the Fourier Cosine series of the 8-periodic function f(x) = { 0. 9< <4

converges to
(¢c) —= (d)3  (e) None of these
4. [2] The function 23 sin(z) + 22 cos(x) is

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

5. [2] If f is a periodic function of period 3, and f(x) = 222, 3 > z > 0, then f(97) is

Answers: b, b, a, a, d.



z, 0<zx <7

6. [18 marks| Find the full Fourier series of the 27-periodic function f(x) = { Ly e <on

a nmx
Give the first three terms of the series explicitly, i.e, the terms 30, ai cos (T) and

nmx
by sin (T) with the appropriate ag, ay,b;,n and L.

Solution:
1 4 I T+ 2
apg = — xdr + ldr p = - +1=
T Jo x 2
For n > 1,
1 T 2T 1 1 m 1(1 2w
ay = —{/ x cos(nx) dr +/ cos(nx) dx} = _{E sin(nz) + — cos(na:)} + —{— sin(mc)} =
11 1 1 n
1 s 2w 1 1 ™ 1 1 2
b, = —{/ zsin(nx) dx +/ sin(nz) dx} = —{—E cos(nx) + — sin(nx)} + —{—— COS(TL:L‘)} :
1| = 1 1
—_—|-=Z R 2 — = —|—7m(—=1)" =1+ (=1)"].
W{ ncos(mr)} — [cos( n) cos(mr)} mr[ m(—1) +(—1) }
2 2 -2
To give the first three terms, we will need do _ l, ap=——, by = T .
2 4 s s
The full Fourier series is given by
2 — 1 1
T3 (1) et + (<m0 <1 (0 snt) -
2 2 -2
ez cos(x) + z sin(x) + ...

4 ™ s



