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Select and do any 4 of the 5 problems assigned during class time, The

fifth problem is a take-home problem due class time on Friday, April 1,
2011.



(1) (20 points). DT LTI system. The unit impulse of a DT LTI
system is given below. Find and sketch the zero-state response
v, [n] of this system due to input signal x[n]=26[n]|-38[n-2].

x[n DT LTI vin]
—>— systemat ——>—
zero state

hin) = uln)+3dn-2}-uln-3]

\y[:h'] = h—EW:] * 7‘—[”‘3 = 2ulnl] -+ Q>§En—~2_] —-;u[‘_n-gj
—~3u(n-2] =5[] +3u[n-5]

2 5(n] +23(n-1] +55[n-2]
~35[n-3]-4279 Cn-u]
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(2) (Total: 15 points) LTI system. For each of the following unit
impulse responses conespondmg to an LTI system, determine
whether the system is (a) Memoryless, (b) Causal, and ()
BIBO stable, Provide a clear justification for each answer.

.x[n}

E LTI y[; )
x(D) system ¥(b)

hin] or h(t)
(a) (7.5 points) kln]={1-n)uln-1]
(0 Nok memonyless  since hin] = K3Un].
() Cousal since Wnl=0 for n<o.

(C.) Unstable sihee 2 lﬂ/[k]l ZQ’. 1) —» OQ

k=-0o

(b) (7.5 points) A(¢)=2sin{at Julf —1)

(@) Not Me‘mogg_le,sg sce () :I:Kg("l':)
(b) Cousod since hF) =0 -Pw- t <0,

(c) Unstable sface 5 I b = flla“nm)lelt_;%'
— O 1



(3) (Total: 25 points) Electric circuits. For. the electric circuit
shown:

10H + j_os
w0 (1) 50 § w —P X(s) 5
150 - ' 15'

(a) (10 points) Find its transfer function #(s). Provide your work
step by step.

hMONS Z_ (s) = 5/(10s+15)
X (s) eal 5(40s+145)
B +40s+15

5 (2s+3)
2(s+2)
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(b)(10 points) Find the impulse response A{f). Show your work.

_ 5 25+3 5 _ 4
H(s) s+2. 2 [9‘ s+'2..]
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(c) (5 points) Find the unit step response y,(t). Provide your work.

t 0, <0

_ys(’t) =j h_(rc)clrt = 5""[‘_‘_ "'?."C t , + >0

— 0
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53(t) - 35--@_—%;4 ()
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O t <0 -2t
> -( + 26 u

S| L5 150
L twe 7



(4) (Total: 20 points) LTI system. Consider an LTI system.

xin] LTI yin]
X(E H system 76)
hln] or A(f)

(a) (10 points) If the system is continuous time, given the unit-step
response of the system to be

v ()= (Ste"' +1le™ - 3)11(1)

Find the unit-impulse response 4(¢) of the system. What is#(2)?

h(t) = El;lis(i = (59.4:- Ste - Meﬂt) u(t)
t

+(:5te"t+ 14e = 3) 3 (£
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._(5t+e,)e"tu(4c) + 85(+%)

h-(,z) _= - iOe_ﬁ?_— (oe:—l: — i(_o‘ ‘




(b)(10 points) If the system is discrete time, given the impulse
response of the system to be

il=( 1)

Find the unit-step response y,|n] of the system. What is y,[2]?

[r2a)

DA n-k
g = S ohbe-kd = 3 (L) uinek]
k=0 k=0
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Yel2d = (@) +@+E) = 55t '{i_:__




(5)(Total: 20 points) Electric circuits. In the circuit shown, assuming
ve(07) =3 Vand y(07) = 0.5 A, do the following:

+ vty —
ol 0.5 H

04F

x(O=u(t) 3Q

(a) (10) Draw the Laplace domain circuit with all the numerical values

P mVidf-;d/'@S) 3/s s/ Al

1.
X()= < Y(s) =

(b)(10) Using part (a) circuit, obtain ¥{(s) and perform inverse Laplace
on it to obtain y(¢) for t > 0.

V(s = L+ 3+ & s+ _as
: - * 2L
G s e S bs+5
2s % + 3 2.
n s+ 4.6 - K4 + Ko
2.Cs+ 9(5“"5') s+ 1. S+ 5
S+46 AT
2.( s+5) ]
S=~4
S+ 4.6 44
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2 (s+ 4 3
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