UCLA — Electrical Engineering Dept.
EE102: Systems and Signals — Midterm Exam
~ Wednesday, October 28, 2015
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This exam has 4 questions, for a total ot 33 points.
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Answer the questions in the spaces provided on the question sheets. If vou run|

out of room for an answer. continue on the back ot the page.
- Please, write your name and ID on the top of each loose sheet! |

e —— .

Name and ID: _
Name of person on your left: _

Name ot person on vour right:
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Multiple-choice questions — Check all the answers that apply.

L. (a) (3 points) Consider the svstem described by the input-output relation /
svstem described by the inj KlX.Cﬁ) + {C;X‘L(f'
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(b) (3 points) Consider the system described by the input-output relation

i,

o r'('/\(“"*— U‘)_e
y(t) = / ele~"r(T)u(t — 7)dT. oA el
B AL ot Rl
What are jts properties’ ST
@/Ifill(’al' )/Céf g &y Yo &
| ] Yime-invariant Sl 3 A, L
A %'ms&l f C'é/ (-'j S s LCE-Tf

| ] - elation s L

(¢) (3 points) Consider the system described by the input-output re o

y(t) = x(at), a>0.

AR
What is the condition on a for the system to be causal’
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2. The Input-output relation of a system & 1s 4 ﬁo*" :Vgi)
- 5 NV "A(WOUJV ) \
5 i . . . ma A
-5 y(t) = / sin(t — 7)u(t — 27)x(r)dT. 4 \&%A
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(a) (2 points) Is the system time-invariant or time-3 arving’
. y - - - T l?
(b) (3 points) What is the impulse response of the system.

(¢) (5 points) Compute the output. y(t). when the input is r(t)
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— CoS(£-% ) — Cos(e)
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:3. Let y })e . - -
© D€ a linear, time.invas
' ; “INvariant, an causal

system. We know that the output corresponding
1S

Y(t) = de~U=3y(¢ — 3) _ (t = u(t - 4).

(a) (3 points) What is

the impulse response of 87 (Hint: consider that tu(t) = u(t).)
(b) (5 points)

Compute the output of & when «(t) = (1 — ¢ Ju(t).
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+. A system S is described by

dy d.r
= +2y(t) = a " 2t), > 0.0(0) =0, 4(0) = 0.

(a) (3 points) \Write down the Impulse response

U)) '3 pOintb) S\ stem ‘Sl
whose unit step

function h(t: r) of &,

IS now cascaded with a

second linear, time-invariant system. &)
tesponse, ¢,(t) is given by

A7 2
g2(t) = te "u(t).

2(t; 7), of the cascaded combination.
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Product to Sum

| S'um to Product

2sin(a) sin(3) = cos(a — 3) — cos(a + 3)
- 2cos(a) cos(3) = cos(a — 3) + cos(a + 3)

2sin(a) cos(3) = sin(a + 3) + sin(a — 3)
- 2cos(a)sin(3) = sm(a + 3) — sin(a — J3)

am(u) + sin(J) = 2sin (f‘—f,-‘j) COS (”
| sin(a) —sin(3) = 2cos (”:1) sin (2
cos(a) + cos(3) = 2cos ('—‘%—5—) COS (
cos(a) — cos(d) = —2sin (957) sin

| Sum/ Difference

P}.«"tlmgorean [dentity

- B e

sin(a £ 3) = sin(a) cos(3) £ cos(a)sin(3) | sin”(a) + cos®(a) = 1 |
| cos(a + 3) = cos(a) cos(3) F sin(a) sin(3) :
(o & 3) = 2000 £ w0l
| 1 F tan(a) tan() _ ]
- Even/Odd Periodic Identities |
| sin(—q) = —sin(a) j F | sin(a + 27n) = sin( o)
cos(—a) = cos(a) cos(a + 2rn) = cos()
tan(—a) = — tan(a) : tan(a + wn) = tan(c) 4

f Double-Angle Identities

I
|

sin(2a) = 2sin(a) cos(a)

| cos(2a) = cos®(a) — sin” (o)

-

A
=

(¥
COS

2)

Half-Angle Identities
1 — cos(a)
) = 2 (

1 +.C{)HEG)
+1/ =

. |
1 — cos() |
2 tan(« NS _ !
tan(2a) = ta_n(ﬁ_ - (7) F 1l + cos(a)
(5 1 — tan*(«) ; 2 O
| | : . T
t [ ows of Sines. Cosines, and Tangents [ Mollweide’s Fzzr‘nula
- sin(a)  sin(; 3) ~ sin(7) a+b ) cos-: (T)
s b C ¢ sin (%)
a2 = b® + ¢ — 2bccos(a)
l a—b tan (;1_5)
1 a+b tan (“‘*’ fe i
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