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1) (18 points) Fill in the non-shaded part of the following table.
Linear? (Y/N) Time Invariant? (Y/N) | BIBO Stable?
y(t) =2x(1)+3 Mo Ves
Y1) —cos)y(r) = x(7) Y es Lo

y()=x(1-1)

Vo

Vgs

YO = e Px()dA

y@) =wx(t)

RS-
y(t) =cos ( x(t))
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2) (20 points) For the following interconnected systems,

1) determine the overall impulse response (the impulse response between input x(#) and output
y()) and

ii) determine if the system is causal.
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a) h(t)= 5(1-2), h()=5(+1)
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3) (18 Points) Determine the impulse response for the following systems. Don’t forget any
necessary unit step functions.

a) y)=x(t-D+x(+1)
t+1

b) ¥(1) = [ e Px(A-2)dA

) 3y ~y(®) =2x(z-1)

) Yo) =540+ g,uoj
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4) (15 points) The input-output relationship for the following system can be written as

y(O)* A(t) = x(1)* B(r)
Determine A(?) and B(¢)

+ t + )
{ n ol A L

h (1)
0

CH) T AR }«g,/b -y (¢ *"4\;/*) wit) = e ¥ 1) -4 )

Y - Wi *h, 16)
=Jerm ¥t @] ¥ £ 1)
5 \
= 1) ¥ by iy xhyte) - Be x-*QJ(‘iU »
o ¥hyio] Ly yt,w - 4 3¢

= Ly bid =y )
L"éﬁ %ﬁylé‘) ;/é\{fé) - ? 1z

AR ‘Q\I‘J‘\ 3"9‘;(‘&)9"0\9"&\ - \6!93 J\
13 W)Y A8 = Ae) ¥4, 16) ¥t xhs14)

N : )
y ) *[S/f) 7"{2/’7&') # jz/e)x—ﬂf}/é)x'/gy/ﬂl = AL #L‘&/A ¥t ¥hy &)]
t

I
M..v/
w -
A ) Bie)

sty )

gw) + 4 W) Ayt //f); L)



Name Mailbox

5) (20 points) Consider a linear time invariant system with impulse response given by
h(t)=e " Pu-1)

The input to the system is given by

x(t) = [u(t = 1) —u(t - 2)] + u(t - 3)
Using graphical evaluation, determine the output y(¢) Specifically, you must

e Flip and slide 4(¢) , NOT x()

e Show graphs displaying both A(t— 1) and x(A) for each region of interest

e Determine the range of ¢ for which each part of your solution is valid

e Set up any necessary integrals to compute y(¢) . Your integrals must be complete, in that
they cannot contain the symbols x(A) orA(f — A) but must contain the actual functions.

e Your integrals cannot contain any unit step functions Ak AN
e DONOT EVALUATE THE INTEGRALS!! T—"*
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6) (9 points) This problem refers the following graph showing the response of a second order

system to a step input.

——— Output y(t)
===== Input x(t)

-2

\/

-4 N

0 0.2 0.4 0.6 0.8
Time (ms)

a) The percent overshoot for this system is best estimated as

2)400% b)-400% ¢)300%  d)-300% e) -33%

b) The (2%) settling time for this system is best estimated as

a) 0.3ms(_b) 0.6ms ) 1.0ms d) 1.2ms

¢) The static gain for this system is best estimated as Yoz - 3

a) 1.5 b) 3 d)-3 K- -3
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