ECES503 Midterm Bonus Exam

Your Name: SowmT! oN Your box #:
April 2, 2012

Tips:
e Look over all of the questions before starting.
e Budget your time to allow yourself enough time to work on each question.

e Write neatly and show your work! Points will be deducted for a disorderly presentation of
your solution.

¢ This exam is worth a total of 60 points.
e This exam is to be completed in 60 minutes.
¢ You are permitted to consult your textbook, one handwritten “cheat sheet”, and a calculator.

e Attach your “cheat sheet” to the exam when you hand it in.

problem1  problem2 problem3 total midterm bonus exam score

20 points 20 points 20 points 60points




1. 20 points. A continuous-time signal z(t) = cos(2r100¢) for all —oo < t < oo is ideally sampled

at Fr = 1000 Hz to get a discrete-time sequence {z[n]} forn =...,-1,0,1,.... Neatly sketch
the magnitude of X () = CTFT(x(t)) and the magnitude of X (w) = DTFT(z[n)).
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2. 20 points. Consider the system shown below.

get N=32 {[0),...,z[31]} o
t ideal J » X[0],...,X[31
=) > dealsamples > XL X1

Suppose you plot the magnitude of the DFT, ie. plot |X[k]| versus k, with the Matlab
command stem(0:31,abs(££t(x))) and get the result shown below. What is/are the strong
frequency/frequencies present in the original continuous time signal z(t)? Explain.

18

12+

101

X!

|
|
|
!
|
]
|
|
|

00°¢??Q?o
) 5

o??????‘???o o??OQOQGc
15 20

25 30 35

k

]-F w& aSSum.e Mot WAS no a-\n‘a.sn/‘g ,’Wn Wl (an
Lonver ¥ Kk 2w, —=J, as Follows

\

DFT lndex kb —72 Normalized @v@mm% W= g

—> nNona
W = 27 0
W& cel o sW& $‘\c-)v\o~i ot k.: {0 - s = ———“"32-
ﬂ - 7—'“'“0‘,6000 - 2“.'5'0% —%EKHZ
Rewce ° 22 o
ve ig ywst
We <ee onohatr Shomy Signed at kK =72 But “his is)
o spechead ceplica L our SkHz dona. Check:
22 32 22 gq = L2 27
2w - '2'%—%: 35 2" 7 3z G 32
S5kHz

~ temelk
So 1w only Frequency ([shrongly) presevct in e Sigrel s



3. 20 points. Suppose you have a discrete-time system described by the difference equation
yln] =pz[n] +qyln — 1] +ryln - 2] <= cousatl

where p, g, are all known constants. Write the transfer function for this systemn.
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