Math 32L Quiz on Fourier Series
Blake, Spring 1999
40-point HW and Lab Quiz
Name:

Trigonometric I dentities. Here are some nicetrig identities.

sin?(0)+cos?() =1 1+tan®(0)=sec?(0) 1+cot2(0)=0802(9)
sin(a+ B)=sin(a)cos(B)+cos(a)sin(f) tan(f) = Z)ZEZ%
cos(a+ B)=cos(a)cos(B) —sin(a)sin(f) cos? (0) = %(1+cos(20))

Nota Bene: Inany part of this quiz, if you need to use the value of a wdl-known integra of trig functions,

2r
you may use that value without judtification; eg., the value of the integr [ sin(¢)dt is known to be 0 and
0

you may use that fact if you need it. If you use your cadculator to compute any integrds, then make it clear
what integral you are computing and indicate that you used your caculator to compute its vaue.

1. (12 points) Supposethat f(«) isaperiodic function which can be gpproximated well by a function of the
form ag + g cos(x)+bisin(z)+agcos(2x)+bysin(2x). Fourier derived aformulafor al of the ay,
and b;.. Deive the specific formula for bo. [Smply dating the formulais insufficent.] Y our work must be
neet, clear, and well-organized.
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2. (13 points) Let f(x) be the periodic
function pictured a the right, one complete

period of which is gven by —L; for /\/ \/'\
-1<z< 1. i

o0

According to Fourier we can writethisfunction intheform ag + > (agcos(kmz ) + by sin(knz)).
k=1

(& Why does the number 7 gppear in the arguments for the sine and cosine in this representation?

(b) Computethevaluesof a; and ay accurate to three decimal places.
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3. (5points) Let f(z)= 2sm(3x+ ). Find the Fourier seriesfor this function without computing any
integras.

4. (10 points) The diagram below shows the graph of a function 4.(t), which has aperiod of 27. Some
values of this function are shown in the table below the diagram. .
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h(t) | 2.7 [ 219 | 05 | —0.166 | 0.9 | 0.21 | —0.9 | 0.966 | 2.7

We can use the trgpezoid rule to gpproximate the coefficient of cog(3t) in the Fourier representation of h.
Which expresson below is the correct one for this approximation?

@ %(%(2.7)+2.19+.5—0.166+0.9+0.21—0.9+0.966+ %(2.7))

(b) i(%( 2.7)— 2. 19\/— +0-0.166 f +0.9+0. 21V +0-0. 966‘/2 (—2.7))
©1 (% 0)—2. 19f+0 5+0. 166\/_+0+0 21f+o 9+0. 966\/_ %(0))
(d) & (% —2.71)+ 2. 19\/_ +0-0.166 f +0.9-0. 21‘/ +0+0. 966\/2 (—2.7))

G 1(% (—2.7m) —2.193% —0.5(2)+0.166 T +0+0.21(Z)—0.9(Z) +0.966(3) + L (277r))



