EE 120 SIGNALS AND SYSTEMS, Fall 2012
Midterm # 2, November 5, Monday, 10:10-11:50 am

Name

Closed book. Two letter-size cheatsheets are allowed. Show all
your work. Credit will be given for partial answers.

Problem | Points | Score
1 20
2 20
3 20
4 20
5 20
Total 100




1. Given the frequency response:
1—jw
14+ jw

H(jw) =10

a) (5 points) Sketch the Bode plot, labeling the relevant frequencies, and mag-
nitude and phase values.

b) (5 points) Give an exact expression for the phase delay.
c¢) (5 points) Give an exact expression for the group delay.

d) (5 points) Determine the response of the system to the input x(t) = cos(t).



Additional workspace for Problem 1



2. A continuous time signal z(t) with the spectrum X (jw) depicted below is impulse-
train sampled with period Tj. One period of the resulting spectrum X, (jw) is shown
below.
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a) (10 points) Determine the largest sampling period 75 that would avoid alias-
ing, and express it in terms of 7.

b) (10 points) Sketch the spectrum X,,(jw) for each of the following two sampling
periods: (i) T'= T, (ii) T = 2T5.



Additional workspace for Problem 2



3. The continuous-time signal:

x(t) = cos(wot)

is sampled with frequency ws = ?’WTO.

a) (5 points) Determine the resulting discrete-time signal x[n].

b) (8 points) Suppose z[n] is upsampled with N = 2 (that is, expanded in time
by a factor of N = 2 and the missing samples are obtained from the existing ones
with bandlimited interpolation). What is the resulting signal x,[n]?

c¢) (7 points) Suppose now xz(t) is sampled with frequency 2ws. Do the sam-
ples match x,[n] in part (b)? For which values of ws would sampling followed by
upsampling with IV generate the same result as sampling with rate Nwg?



Additional workspace for Problem 3.



4. a) (15 points) Find the right-sided signal x(¢) whose Laplace transform is:

s (s+1)?

X(s)=e s2—s54+1

b) (5 points) Find the unilateral Laplace transform for x(t) in part (a).



Additional workspace for Problem 4.



5. A LTI system has a rational transfer function with the pole/zero pattern below:

Im
X X © X Re
A B C D

a) (10 points) Indicate all possible regions of convergence (ROC) that can be
associated with this pattern.

b) (10 points) For each ROC identified in part (a), determine whether the system
is stable and/or causal.
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Additional workspace for Problem 5.

11



12



