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ECE-205
Exam 3
Winter 2013

Calculators and computers are not allowed. You must show your work to
receive credit.
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1) (15 Points) Consider the LTI systems with the following impulses responses:
B(D)=38(t-2), h(t)=6(t—-1)=35(t—3), h(t) =" V8@ +1), b () =u(t-2)-5(t+1)

i) Fill in the following table. You do not need to show any work.

Causal? (Y/N) BIBO Stable? (Y/N)
0 =5-2) % >

(D) =6(t—1)—35(1-3) ~ >

(1) = D5 +1) N ~r
h(t)=u(t-2)-5(t+1) i N

ii) Determine the overall impulse response (the impulse response between input x(f) and output y(¢)) of
the following interconnected systems. You must show your work for a full credit.
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2) (10 points) Consider the following simple feedback control block diagram. The plant, the thing we
want to control, has the transfer function G _(s) = %
s+

R(s)—> G (s)

w

Gu(s) > Y(s)

a) Determine the settling time of the plant alone (assuming there is no feedback)
(Dommart]) pole. ak s=-2

@ |1z = 4/2

b) Determine the steady state exror for plant alone assuming the input is a unit step (simplify your
answer as much as possible)
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¢) For a proportional controller, G, (s) =k, , determine the closed loop transfer functlon G,y(s)
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d) Determine the settling time of the closed loop system, in terms of &
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e} Determine the steady state error of the closed loop system for a unit step, in terms of %k (simplify
your answer as much as possible)

ik 5«@@& aq-ﬂéjwi% iy ’gg\;«;g

: e . Lkp
Eos = /’i\}f [ - @?wiﬁjj” //’““‘“’"é?m W= /"‘”“ =4 2kep

TR S

2

[

3. T\Z@f |




Name Mailbox

3) (20 points) Determine

a) the impulse response of H(s)= ——Z——j————
s +25+5
25
b) the unit step response of H(s)=
) (%) (s+1)°
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4) (15 points) For the following circuit

R
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o Determine the ZIR
e Determine the ZSR
¢ Determine the transfer function
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5) (20 Points) An LTI system has input, impulse response, and output as shown below. Determine
numerical values for the parameters a-j. Note that parameters a-g correspond to fimes, and h-j
correspond to amplitudes.

Note that the output graph is only an approximate sketch of the output. Do not fry to read values

Jrom this sketch.
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6) (20 points) The following figure shows three different circuits, which are subsystems for a larger
system.We can write the transfer functions for these systems as

Ga (S) — —Klowwn’aw
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G ( ) hrghS
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. K @, K_ . ' . .
Determine the parameters =’ eh? high* and "7 in terms of the parameters given (the resistors

and capacitors).
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