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SOLUTIONG %




(1) (15 mins., Total: 25 points) A continuous-time signal. Consider a
continuous-time signal denoted by x(7) as shown in the figure below,

X(£) ¢

5

—1

(a) (12.5 points) Sketch the even and odd parts of x(¥). Prov1de all
the pertinent values on your sketch.

T’m even
T x'e*('t) with e\!cunono.
0.5
> -2 2 5 ‘t'\ '
T -5~
""'005 -—-O‘g
-3

2w, () = —--—-.U('l:-l-g)+-——~u(_—h+'z_)--__.u(-|:-2.>+ L ul-5)

5 (t-D)+ 2 L5
x, () = .i-i.u(_—E+5‘)+-§u(_—[;+2>_6u(‘t')+-i-u('h 2)+&UL )




(b)(12.5 points) Find the complete mathematical expression for the
function y(f)=dx(¢)/dt and sketch y(f) versus ¢, Provide all the
pertinent values on your sketch.

x{{)

—1

x (&) = 5u(t+2) —6ult) +u(—b-—-5’)

I8 |55+ ~63)+3(t-5)
€

‘)l(:\:) =

yCe)

IG) (-6 l(d.) .




(2) (15 mins., 25 points) LTI system, The impulse response A(?) of an
LTI system is given as sketched below. Find the complete
mathematical expression and sketch the output response y(f) of this
system due to the input signal x(¢).

} ‘( W\-J-Q,((;},(‘KQ yl@ leLs

7 0 +he u.m-l~-s+e,> res ponse. s 03
1
t\
5 ,
() 4
1 ) Rl
-;El: ;;mns-’_&aegj
x () - Yy k)
systen

For %) = 30 (k1) —> y ) = 2ys (-2

£ 0, +<0
js(—'b) =J [f\_('t‘)dlrt - _(:) Ot <2
— 2, +22

(&) = r ($-2)

il

Yy = 3y (£-1) = 3r(+-4) = 3r(t-3)
/\y(-b)




(3)(10 mins., 25 points) First-order electric circuit. Find and
sketch the unit-step and impulse responses of the first-order
electric circuit shown,

4Q

x(f) 2H ly(t)

L) = (e U property of 5V -

- s® L 2y . L(1~%724)5(-E)
2. b

i
|
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(4)(15 mins., Total: 25 points) Properties of a discrete-time
system. The input x[s] and the output y|n| relationship of a

2

discrete-time system is given by y[u]= > x[n - £]. :
Note that y[n] = x[n+2] +x[n+4]+ %7 + 2 [n=4]+%[n-2]

(a) (3 points) Ts this system memory-less? (Provide a clearly stated
justification for your answer.)

No since _yl:ﬂj does not onlg oLeLP-QA/\cJ. on xz[n].

[re—

(b)(3 points) Is this system causal? (Clear justification required!)

NO since __)IEV‘] a!So CJ-LPeMch on —]014+U|-Q_ \fa{ue,.s
o.,ﬂ w.[n] (such as x[n+¢‘ijEm+2,j).

(c) (3 points) Is this system BIBO stable? (Justification required!)
Yee. Lf [%Cn| 7s bounded by M (Hhat7s, |3 | < M))

Haen [yCnd| will be bounded by 5M,

(d)(3 points) Ts this system invertible? (Justification required!)

Yes <since the ']LV‘am.s]@orMa'HOv\ 7C"°W‘ % v y values

te one-—tfo-one.

(e) (4 points) Is this S)gtem linear? (Justification required!)
Ny Cnl = % %y Cn-lk]
.
-l
Yo lnd = 5 % b7kl
-2

2. Cwn —-kj)
Cn = o [.V‘”"’l"‘] + b (al?
y 3 J Z ( 1 K O _yg_chj .|.bj2[n]
= 6

2 = Z .
=05 2, -k + b > 2, [v-k)
-2, -

-
0% Linear.




(f) (4 points) Is this system time invariant? (Justification required!)

2
%i\:nj s in“3 - Z xd_C.V\—-lL]

k=-2




