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PROBLEM SPR-10-Q.4.1:
In each of the following cases, use properties of the unit-impulse signal
to simplify the expression as
much as possible. Provide some explanation or intermediate steps for each answer. Note: Star  is the
convolution operator.
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PROBLEM SPR-10-Q.4.2:
In each of the following cases, determine the (inverse or forward) Fourier transform. Give your answer as a
plot, or a simple formula. Explain each answer (briefly) by stating which property and/or transform pair
was used.

(a) Find a.t/ when A.j!/ D

100 :
20 C j4!

(b) Find B.j!/ when b.t/ D 9u.t

(c) Find c.t/ when C.j!/ D



100/ 9u.t 400/:



8! 2 C j16! C 23 .!/: Simplify to get a real-valued answer.

PROBLEM SPR-10-Q.4.3:
Two questions about convolution (denoted by the  operator):

(a) In the following convolution the result y.t/ is a single sinusoid, y.t/ D A cos.!t C '/.
Determine A, ' and ! .

.100.t 0:01//  cos.90t/ C cos.180t/
y.t/ D 100 sin.t
0:01/
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(b) Find the output of a LTI system whose impulse response is h.t/ D 10u.t/ u.t 20/ when the input
is a rectangular pulse signal, x.t/ D 4u.t 10/ u.t 40/. Give the answer as a plot. Label the
vertical height, as well as the horizontal axis.
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PROBLEM SPR-10-Q.4.4:

-

Discrete-Time
IIR LTI System

H.ej !O /

yn
-

(a) Lab #11 dealt with the design of two-pole IIR bandpass filters. The frequency axis for H.e j !O / is
 < !O   . Suppose that the relationship between the 3-dB passband width and the pole radius is

!O D 2.1 r/
where !O is the 3-dB passband width and r is the radius of the pole pair used to create the passband. Determine the poles and zeros of a second-order IIR filter whose frequency response meets the
following specs: zero at !O D  and at DC; passband over the region 0:6  !O  0:66 .
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(b) The system function of an IIR notch filter has the form:

j 0:7 1
e j 0:7z 1/
H.z/ D .1 .10:9eej 0:7zz 1/.1
/.1 0:9e j 0:7z 1/
Write the appropriate M ATLAB code to use the system defined by this H.z/ to filter a discrete-time
signal xn to get the output yn. Assume that the input signal xn is contained in the M ATLAB
vector xn, and call the output vector yn. Numerical values will needed in all vectors that are used
to set up the filtering in M ATLAB. You can either give these numerical values explicitly, or write
M ATLAB statements that would generate them.

yn =

