EE 438 Midterm Exam #1
September 28, Fall 2007

Name: SO\MHOOS

Instructions:

e Follow all instructions carefully!

e This is a 50 minute exam containing four problems totaling 100 points.
e You may not use a calculator.

e You may not use any nvotes, books or other references.

e You may only keep pencils, pens and erasers at your desk during the exam.

Good Luck.
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Problem 1.(34pt) Let T[] be a Discrete-time Linear time invariant system with input z(n) and
output y(n); so that y(n) = T[z(n)].

a) Prove that y(n) = 332 _ z(k)h(n — k) where h(n) = T[6(n)].

b) Use the result of a) above to show that when z(n) = e/ then y(n) = Ce/*°™, and calculate
an expression for the complex number C in terms of h(n).

c¢) For this part, assume that h(n) is real valued. Then calculate the output y(n) when z(n) =
cos(wen) in terms of the complex number C' = Ae’? from part c) above. (Do not use the Fourier
transform to do this.)
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Problem 2.(33pt) Consider a continuous-time signal
— 1

z(t) = Z k2 + 16j27rkt

k=-—00
which is the input to a CT LTT system with transfer function H(f) and output y(¢).
a) Calculate the CTFT of z(t).

b) Is z(t) a real valued or complex function? Is it an even function, odd function, or has no
symmetry? Justify your answer.

¢) Give an expression for y(t) in terms of H(f).

d) Give conditions which guarantee that the output of the system will be real valued.

[z 8

| g (2TRE 2ukt

a) Smee aly: DN, el . 2 agel
K= o0

Thuy 0 SErcs,

A Co eﬂ@( cient Py e

- et

=1x($)= 2. 57 g(HW

X)) is even sinte X8 = X-5)

Xe5) - B i) = 2L gy SE5 )

= Zogen 36
Q- oo

P oo
\ o
Snce —— 15 real ke N, X(E) = read
£




Name: SO\LA H(\\/\ S

4) NCOIE el 18 YE) = Y
5 MY <H<-@X* wust b brae

P (K | )
= R = HERT
K2+ | AR
= Hx) = HEET

or | MG - H(—éi’ﬂ Dor  y (O e be real
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Problem 3.(33pt) Consider the following recursive difference equation

y(n) = o(n) + ay(n - 1)
with input z(n) and output y(n).
a) Show that the system represented by the difference equation is a linear system.
b) Show that the system represented by the difference equation is a time-invariant system.
¢) Use the DTFT to calculate the frequency response H(e/®).
d) Use the result of a) to calculate the impulse response h(n).
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