MATH2004A — Test 1 — 4:35 pm - 5:25 pm, Oct 1

Name: Student Number:

Total: 20 marks
Closed book, no calculator!

1. [8 points = 3 + 5] Let

[0, forze[-n0);
fla) = { 1, forzel0,m).

and let f(x) be 2m-periodic. Find the Fourier coefficients ag, a,,
Solution:

1 1 0 T
ag = f( ) — 0dl’+ 1dﬂf = ]_,
T \J- 0
1 0 1
a, = f ) cos(nx)d 0 cos(nz)dx + 1 cos(nx)dx | = — sin(nz)|5 = 0,
0 7r

1 o 1
b, = / f(z)sin(nz)d (/ 0sin(nz)dz +/ Lsin(nz)d ) = —— cos(nz)[g
0 nm

" 2 for odd n;
T oonm (1= (=1) )_{ 0, for even n.

— < .
2. (12 points) Let f(z) = (1) " (1) < i i ; '

(i) (1.5 points) Let foqq(z) be the 4-periodic odd extension of f(x). Find the expression
of foqa(z) when —1 < z < 0.

Solution: Solution:

foaa(r) = =f(=2) = =(1 = (=2)) = =(1 + 2) = —1 — .

(i) (1.5 points) Let fepen(x) be the 4-periodic even extension of f(z). Find the expres-
sion of fepen(z) when —1 < z < 0.

Solution: Solution:

feven(x) = f(—ZE) = (1 - (—l’)) =1+



(iii) (4 points) Find the Fourier sine series.

Solution: Solution: Fourier sine series: forn =1,2,3,...,

2 nmwT

b, = %/0 f(x)sin(?)dx:§/o f(:v)sin(T)dx

_ /D (1~ 2)sin("25) do

2 nmwx 4 . nmz ]
= {—E(l — ) cos( 5 ) — 53 sin 5 )]0
— 2 4 : nm . . s - S i .
= s SIH(T). ( 3 points, 1 point for the formula)
[ 2 4
f(z) = nz::l {n_ﬁ o Sin(g—ﬂ)} Sin(zﬂ). (1point)

(iv) (4 points) Find @ and a,, of the Fourier cosine series.

Solution: Solution:

L 2
ag = % i f(x)dxz%/o f(z)dx
( 1

1
= / l—z)dr = —. (1point)
0 2

T

2 [k 2 [?
- E/o f(x)cos($)dx:§/o () cos("Z0) da
1

- / (1-2) cos(%) dx

0
2 . NTx 4 nrx |
= {%(1 — x) sin( 5 ) — o cos( 5 )} )
4 4 nmw . :
= - cos(—). ( 3 points, 1 point for the formula)

2

(v) (1 point) Assume that the Fourier sine series in (ii) converges to B when x = 11.7.
Find B.
Solution: Solution:

5 foda(11.7+) + foaa(11.7—)
2

n?w?  n2p2

— fodd<11-7> — fodd(117_12) - fodd<_0-3) - —1+03 - —07



