MATH2004 C — Test 1: 11:35 am - 12:25 pm, Sept. 28

Name and Student Number:
Total points: 20. No partial marks for Questions 1-4.

Closed book! Non-programmer calculators are allowed!

_ < ;
1. (1.5 marks) Let f(x) = { 1_2 Tz (1) < i i ;

sion of f(z). Which of the following is the expression of fo4q(z) when —1 < z < 07

Let foqqa(x) be the 4-periodic odd exten-

(a) 2—2 (b)l4+z (¢) 142z (d)1-—z (e)—-1—2x

Solution: (e)

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

1— < 1; . : -
7, 0<z <l Determine the value to which the Fourier
0, 1<z <2

sine series of f(z) converges at x = 11.7.

2. (1.5 marks) Let f(x) =

(a) 0.3 (b) =10.7 (¢) 11.7 ()0 (e) —0.7

Solution: (e)

B = LoatQL T4 ead0LTD) — £ (11.7) = foga(11.7 = 12) = foga(—0.3) = —1 + 0.3 = —0.7.

_ < ;
3. (1.5 marks) Let f(x) = { (1) o [1)2 i i ;

of the Fourier cosine series. Find a,.

Let a, (n =0,1,2,...) be the coefficients

(@) Z ()% ()7 (-7 (00

Solution: (a).



/0 f(x)cos(?)dng/o f(x)cos(QWTx)dx

_ /(1—x)cos(7r:v)dz

0

ay =

2
L

— s - opsinten) - COSW”)K

1 1 2
= = cos(m) + R §

4. (1.5 marks) Consider the parametric curve defined by x = 1+3t2+ 213, y = 3t* 4 2t3 —12t.
Find the slope of the tangent line at t = 2.

(@)1 ()3 ()3 ()0 (e)3

Solution: (e)

dy G 6t+6t2—12 t+2—2

dx le_f_ 6t + 612  t+¢t2




5. (5 points) The parametric curve C'is given by o =t — 3¢, y = 3t3/2, where 0 <t < 1.
Find the length L of the curve C.
Solution: We have 2/(t) =1 — ¢, y'(t) = (4/3)(3/2)t/? = 2¢/t. The length is

/ V] (t)]2dt [2 marks]
:/ \/1—2t+t2+4tdt:/1(1—|—t)dt:3/2.

6. (9 points) Let f(z) = { (1)’ igi i g BZ’)O); and let f(z) be 2m-periodic. Find the

Fourier series.

Solution:

0 s
a, = /f —(/ de—i—/ 1dm):1,
0
1 .
a, = /f ) cos(nx)dr = — (/ Ocosnxdx—l—/ 1 cos(nz)d ):n—sm(”xﬂg
—r 0 T

1 1
b, = / f(x)sin(nz)d (/ 0sin(nz)dz +/ 1 sin(nx)d ) = cos(nz)|g
0 T

1 1n+1
= — or —+( )

nm nm

Thus, the Fourier series is:

I =1 (=" . 1 2 .
flz) ~ §+;Tsm(na§) or §+O§RE81H(m:)

Marking: 2434341

=0,



