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EE301 April 17, 2009
Quiz 8 — No Calculators — pencil (or pen) and paper only

Problem 1:
Step Response o Step Response
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Figure 1: First Order Response Figure 2: Second Order Underdamped Response

For the first order system:
1. Find the time constant. /606 Se ¢
2. Mark the settling time — showing how you determined it. 400 <e &
3. Mark the rise time — showing how you determined it. - -, e«
For the second order system:
1. Find the percent overshoot /-S_—=/ s, 00 = SO 25
2. Find the time to peak. 5, | :/ To
3. Mark the settling time — showing how you determined it. 7{ o.M rec

4. Mark the rise time — showing how you determined it. 7;' ~ D
Problem 2 oo Te

Filters: V; [ Vo
- Filter | Y0y

ol
The input to my system is: vi(t) = sin (40t) + sin (400t) + sin(4000t) + sin(400,000t). ~Assume ideal . 707 g

behavior. If the desired output is the signal vo(t) = sin (4000t), the filter would need to be: 2
a) A low pass filter with a cut-off frequency of 4000 rad/secf, @) = sjn (wo £) sin(¢o0t) + Sio(‘/ooa{;)

A band pass filter with a center frequency of 4000 rad/sec Y, (€)= 51 (oo o-(:)
c) A high pass filter with acuceifﬁfer frequency of 4000 rad/sec = #.7675) a ¥ooot + g;,,(«ooooo-e)
d) A band stop filter with a center frequency of 4000 rad/sec v, () = $/a (4o g)-f—Si nlewoe) +

(another problem on the back) Sy fw0go00 t)
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Plot the frequency spectrum of the signal below.

v(t) = 2 + 2 sin(2xt) + 2 cos(20mt) + 2 sin(200mt + —’25),
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