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1.

k)

The impulse response b pit) of an ideal low-pass filter was found to be
by pd Voo )51NC gt

(n1 Find the impulse response of an ideal high-pass filter. (3%4)

(b} Find the impulse response of ideal band-pass filter. (3%)

(¢} Find the impulse responsc of ideal band stop fler. 3%}

(d} Are these ideal filters stable 7 (1%2)

Find the output (1) of the system

S+ 3
H(E}= 9 e —
g 4+ dg—4

for cach of the following inputs
fa) :-:{t}=e'31"u(t}- {5%4)
(6] X(USB(Uu(-t), (%)
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{a) Show that if a signal x{t} s causal and contains ne impulse {or high
singularity) al t=0, the initial value x{0") is given by the following Laplace
Transform limit:

x(=1im sX(s). (4%0)
y—fat
(b) [dctermine the initial value of x(t) in each of these cases:

1) K{s}=L Relsty=-2 (3%
542

(23 E{S}:qzz'ﬁ Re [sh=0 (1%)
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4. Find the circular convolution af e two reciangular r;ulsﬂ':e
.ru[n]-_u[n- ’,3',] u[n : ']
o 1;[::]:;4{!1]—14[:4—5]
assuning  (a) N=12 (hiN=8
0% ]

3. §u) Pind and skeech the impulse response bin] for the causal LTI
system sansfing
}'l_n]+ }'{rl—l]+ y%n—l]—' xEn] . .l.'[ﬂ l]

(450}

by Indicate whether the system is FLR or 1R
(1%)

(e} Find and sketch the coresponding step response s[n|.
(2%)

e} Tiraw the corresponding direct-form-10 structure.
k-

a. Amplide modalaiion can be capressed as
y{e) =[x021r Bloos a
whore 8 15 blas and . Is caprier frequency.

(a)Find and plot Y (i), if X{iewb 15 as tollows
- Ko

(#%0)

{b)For suppressed-carrier casa. coherant demodulanion of an Ad
sipnal can be expressed by
=2 w(CosaL |
Find Zjay and plon.
{79
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7. Find the step response s[n] for each of the following sysierns:

pl ot =

) i — | 21242 (5%
@ ek parym, M %)
by Hiz)=1-z"  |z]>0 (5%5)

B. Congider a system of which the relationship between the input, %(1), and output,
¥(t) are

WO = {7 htu)xit)de

Answer the following questions and give your reasons.

(a). If the syslem is causal, what can be said about hirt) 7 (3%

(b). s the system linear? (3%4)

(c). Ts the system time-invanant? (3%5)

(d}. What special properties daes hit,z) have to acquire such that the Fouricr
Trangform of  w(1), denoted by Y(w), can be written us the prodock of the
Fourier Transform of x(1), denated by Xiw), and angther funetion of w
denoted by Kfw)? How is this K{w) related 1o hit, 137 Prove it {6%)

Consider the diserete-time system specified by the fallowing difference equation:
P
X{n}— 2&:‘-.1:{_!1 — i) =N}, where P s an odd mteger angd
-

a SRial | F

a). How many poles does tius system have ? What is the nowlinear
equatron that all the polea of the above difference cquation are roots of 7
(4%}
b}. Wil that be possible that the system does not have any real pole?
Why(3%)
). I o is & complex, but not 1eal, pole of the system, will the complex
conjugate of m; also be a pole of the system? Prove your answer. (334)




