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UCLA o \®
Dept. of Electrical Engineering

EE102: Systems and Signals @ [ O

Midterm Exam O

Thursday, May 12, 2005 @ (

Please, write your name and ID on the top of each sheet! ﬁ;\"? -

S 7 R

This exam has 5 questions, for a total of 60 points. @ ‘7

Answer the questions in the spaces provided on the question sheets. If you A

run out of room for an answer, continue on the back of the page.

Name and ID:

Name of person to your left:
Name of person to your right:

1. Which of the following systems are linear, time-invariant, causal, and why?
| (a) y(t) =z(t+2) —z(t—2); |
(b) y(t) = z(t)=(t — 1); Mo
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3. [10 | The linear, time-invariant, causal system S admits the output y(t) = 1(1—
c0s8(3t))U(t) when the input is z(t) = tU(t). What is the output v1(t) when the input
the Laplace transform. T
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4. When z;(t) = e~ DU(t - 1} is the input to linear, time-invariant, causal system,

&, the corresponding output is 3 (t) = e *~Vsin(t — 1)U(t — 1). When the input is
zq(t) = é[ﬁ} —e~tU(t), the corresponding output is y2(t) = §(t)+e™*(cos(t)—sin(t))U(t).

(a) |1 What is the impulse response, hy(t) of system $;? Do not use the

pa@etrausfurm

b} me now that the"lmpulse mspnnse hl{t} of s:,rstem S, jis fed as
mput to system Ss, whose mput—crﬂtpu‘l:‘ relation is given by y(t) = tz(t). Compute

the impulse response, hy(t, 7) of the system given by the cascade of systems Sy

and Sg Is the overall E:,rstzem tlm&lmmnam‘? Explam your answer.

Tv."
ﬂ) {; [ )¢ f f I . ) ) I
X i - 9 | I.-; 1 g I'_ f'
L_.f A | ) v
e fn) y steml s / s |
g I poon ] T/
5 I[H I '!/" ¢ f Eo -J I T
) ! |:i ;:, s T4 . J I _! J
~f
erealy el | -l R ~ ~ : , —
[ L) (= h (D)= e SintiH (UJA ot UL -
- f i = £
1':' | I d 1= Y, L 2 B ! I /.' Illlr !’(
B " P s
: | _.*.. _.___-:J Py _n---:“a:X .'?-- ) .
L?) ﬁl'“ A = | o iy Tlﬂ\{ *.fslﬁvﬁ”f I'r.d:.s: NhLle 23 i3 Tﬁ{? E?_'}ﬂ._-',".’f 2 n
o PRl I '
> T«-"ﬂ E J 04 TT and TV systems i's TV
e .I"-.I I-—-———--'I / l_ _ -
d L)
R ) 1 ; Paged of 5 Please go to next page
[ N, E :t - £ oo el o) T=—0L./
= 'll--|- _‘.‘\I - ‘-I; l‘-_| g LA L ¥
) B h-'ff{ () et ™ S }]"1_” ; ; ) 4 -
f '| 1y - N _‘_L | i ._:. : = i » 4 I 5.__ : L8
nl.-'EI' r’dr)_ L : / 1 / J i

W




}‘1 EHJT} = F[L (g{+‘T> S EHJJ fag(ﬁr‘r) Uf’;@)
! ‘;.'\:,F i B |
A a4 1P msttmur

@W R §-0) +F " Prspruy [

S

M— Lo e M7Q"C7'7m 9. -
h.*ﬁ““_r') :



e 2U(t). Determine the output of this system, y(t), given an input z({) = 6(f —x) —

cos(V3)U@).
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7 5. 10 points| A linear, time-invariant system, has step response given by g(t) = e*U(t)—
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