EE 341 Spring 2004

EE 341 - Exam 2

October 27, 2004

Name:

Closed book. Show all work. Partial credit will be given. No credit will be given if an answer

appears with no supporting work. You may use one page of notes, the handouts on time-domain
solutions to differential and difference equations, and a calculator.

1. Consider the cascade interconnection of two LTI systems shown below:

x[n] ———= hl[n]

Y

hyln] > y[n]

The impulse response of system 1 is
hi[n] = u[n] — uln — 2]
The impulse response of system 2 is
1 1
haln] = ié[n] —dn—1]+6n—-2] - 55[11 — 3]

Find the overall impulse response of the system,; i.e., find y[n] when z[n] = é[n].
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2. Consider the signal
4 m™ T
z(t) = 3 cos(t) + 5 sin(5t — g) — 2 cos(8t — §)
(a) What is the period of z(t) =
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(b) What is the fundamental frequency of z(t)
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(c) Write the exponential Fourier series for z(t).

- o
it b i) e 5)
Xt¢) = 3 x & = - e i
\ g
et~ 3 “ilst-1)
i 8 3)-4'6 3
b
: : gt -2 St T
3 Jh 3 - 3% §s 16 i) e g s |
el TR e s v g € Pl
_ Jtgt-T) e,;(ﬁt—-—?’
| 32 g h e ]
| & Eo Ay < 2 J B -
e s e L yicds
i t 2k
ol /
gy i
~Jse #F - Ny g0 ,
& e /
. L i i3 s
J 7 P 4 LT
. 4 3 . 4 3
Co '. - e e By
3 1
e T
£50 s |
=3 3 . Ty 3
Ciy = - & C ¢ 5% s £
- E '
5 1
CQ‘— - = B 3 A’ﬂ "HU C,( = D




o Spring 2004

3. Compute the Fourier transforms of the following signals. Note: You should not have to do
any integrals.
(a) z(t) = te 2 cos(4t) u(t)
I
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(b)

) 14 cos(nt) jH<1
. { 0 otherwise
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4. Below are some continuous-time signals. Answer the questions about the Fourier transforms
of the signals. Be sure to explain your answers.
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ii. Is X(w) imaginary?
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iv. Is X(w) periodic? j X( e do = 27 (o) = 0
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(b) =(t) = b(t — 2)
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ii. Is X(w) imaginary? (3 O l""‘//: x -
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iii. Is [°0, X(w)dw equal to zero?
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iv. Is X(w) periodic?
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i. Is X(w) real? t
Xl ey~ =) Xtv) vl o
ii. Is X(w) imaginary?
Fr'-’ = ) s AE
jii. Is %0, X (w)dw equal to zero?
s
f Xl o= 306%l0 = @
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iv. Is X(w) periodic?
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