Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455

Quiz #2

 February 15, 2001

1.  This quiz is open book, open notes.

2.  Show all work necessary to complete the problem on these pages.  If you go on to another page, indicate clearly where your work can be found.  A solution without the work shown will receive no credit.

3.  Show all units in expressions and figures.

4.  Do not use red ink.

5.  You will have 30 minutes to work on this quiz.

Solutions

________________/25

On the next page, the magnitude Bode plot is shown for the transfer function given below.
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a) From the magnitude Bode plot, find the values of the parameters a1, b1, b2, and K for the transfer function.

b) Draw the phase Bode plot for this transfer function.  Make sure you calculate at least one point for the phase plot, and label this point clearly on your vertical axis.  Credit will be subtracted if the graph does not contain proper labeling and units on both axes, or if the graph is difficult to read.

Solution:
Examining the magnitude Bode plot and the transfer function, we note the following.

1.  There is an increase of 20 dB/dec beginning at low frequencies, which is from the term j in the numerator.  This is a “zero” at  = 0, and will have no effect on the phase Bode plot, for reasons discussed in class.

2.  There is an additional 20 dB/dec rise beginning at  = 200 rad/s.  This is another zero, from the term (1 + jwa1), at  = 1/a1, so a1 = 1/200 s.

3. The slope decreases by 20 dB/dec at  = 3000 rad/s, so we have a pole here from one of the terms in the denominator. So we have b1 = 1/3000 s.  (We could have said this was b2.)

4.  The slope decreases again at  = 10 krad/s, due to the other term in the denominator.  So we have b2 = 1/10000 s (or b1 if we chose b2 in step 3).

5.  To find K, we need to find the magnitude of T() at some .  This is easy to do for very large , where the Bode plot (and therefore the transfer function) does not depend on .  For large  we have
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Now for large , T() = 60 dB = 1000, so from this we find K = 1000*b1b2/a1 = 0.00667.

The phase Bode plot is given on the graph that follows.  A zero causes a 45o/dec increase for two decades from 0.1 z to 10 z, and a pole causes a 45o/dec decrease for two decades, from 0.1 p to 10 p.  The ranges over which the zero and poles operate for this transfer function is indicated on the graph, below the horizontal axis.  We have z2 at 200 rad/s, p1 at 3000 rad/s, and p2 at 10 krad/s. 

[image: image3.png]Magnitude Bode Plot

? [ Tuw/do

0%

.
OO TN
ANRNERNRNRRENNEE

-I"II"““H“HI“II- | N
T NG
TN

w(re%:)



[image: image4.png]------------------------------

I A

-------.-VA----
L]

- I n
£ ] IIIIII!!lI':-III IIIIIIII'II [ I T
” IIIIII"-llIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIII
3 | I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 A
m
Q
0 INEENNNNNE
_g RO T
a [N lIIIIIII
IIIIII .!III
[ ]
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii I
Q
3
N
f 1 L]
g % 0§ 2 & R 3 %oy v o














_1043729626.unknown

_1043759857.unknown

