Autumn 2006, ECE 161A, Midterm 10/18/07

ECE 161 A Midterm

Thu rsday, October 17, 2006

Name: (Last) (Firsty .~~~

Problem 1: /20

Problem 2: /20

Problem 3: /20

Problem 4. /20

Problem 5: /20 (Between 5-1 and 5-2, only one is required)

TOTAL: /100

Rules:

1. By writing your name above, you certify that the solution is your own work. Cheating

oahwn

\‘

in any form (copying another student® work, using un-authorized materials, etc.)
results in an immediate score of zero for the exam, and further disciplinary actions by
the School of Engineering.

You are allowed one page of notes.

The exam time is exactly 75 minutes.

No calculators or any other electronic devices.

Write clearly. That is necessary to ensure that you receive partial credit.

Cross out any work you do NOT want to be graded. Wrong answers cause you to
loose points.

Partial credit is given ONLY to correct solution techniques, not to correct answers
from wrong procedures.

. The exam is 13 pages and 5 Problems. Problem 5 consists of the two problems one of

which you need to choose. If you choose to solve both, you receive the higher score
between the two.
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Problem 1
#n #n + &
Is the system described by y[n]= Mlnlsm@( COS&{M( x[n/ 4],
ﬁﬁa ifa" b
0
where x[n] is real and Min(a,b)=$ . Determine whether this system has the
& ifb<a

following properties (justify your answer in each case):
a) Memory-less

Answer:

b) causal

Answer:

c) linear

Answer:
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d) time-invariant

Answer:

e) stable

Answer:

f) invertible?

Answer:
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Problem 2

Let y{n] = X[n]" h[Nn] be the output of an LTI system when the input signal isx[n]. Find the
impulse response of the system h[n] such that y[0] is equal to the energy of signal x[n].
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Problem 3

You are given a system that is known to be such that when the input to the system is
the discrete time signal x_1[n] produces an output y_1[n] where

x,[n] = 392" [n- 4K] + “[n# 4k +2])

k=#$

y,[n] =13 3/()(2"[n- 3k#1] + "[n# 3k +1])

k=#$

Determine whether or not the system is LTI. Justify your answer.
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Problem 4

# 7] . # 118

COSs? Nn() sin%gn+—

§55 s ol
and

Consider the following discrete-time signals X[n]= -
cos("n)

(5n)-snlm-3)
cos|—n|-sin|zn+
5 2

sin(2n)
the fundamental period (the smallest period).

y[n] =

. Determine if x[n] and y[n] are periodic. If periodic, find

Answer:
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Choose one of the following two problems:

Problem 5-1

A left-sided always positive signal has a z-transform of form

a) What is the ROC of H(z)?

Answer:

b) Does this signal have a finite L, norm? Explain.

Answer:
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Problem 5-2

Consider a causal LTI system whose Difference model is given as:
yin]" 4y[n" 1]+ 3y[n" 2] =x[n]+ x[n" 1]

a) Find the output, when the input is of the form 2"u[n] and the initial condition is
y[-1]=0 and y[0]= 6.

b) Assuming the system is at rest for N<0, derive the impulse response.
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