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Problems 1-4 are worth 4 points each.

1. Which of the following statements is the best simplification of: jx(xl —t,)0(A)d A

2) 0 b) x(t=1,)8() (§) x(~1)u(t) d) x(~1,)5() €) none of these

e
2. The the signal x(¢) = cos(t)— jsin(t) is Yirg = :

-2

a) and energy signal ¢) neither energy nor power

3. Given x(t) below, which of the plots labeled (a) — (d) represents x(2(—t - 2)).

x(1 [Z2(-t> L= &7 £=-2
/l Y= 2(~+-D Tk t=
o 4 o
®)
4 25 T 25 4 s
(C)/I ’ /’
6 3 b 3 45
4. The signal x(t) = cos(47t + 7 / 2) + &/ 11 is ATy = 5 (21)
a) not periodic enT = ¢ (2%)
b) periodic with fundamental period 67 seconds .
eriodic with fundamental period 1 second g _C g = 2 =3 =\
) periodic with fundamental period 3/2 seconds V= 3772

€) none of the above
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3. Graphical Convolution (29 points)

Consider a noncausal linear time invariant system with impulse response given by
(O === Nu(t+1) - u(r -2)]

The input to the system is given by

x(O)=u(t-1)-u(t-3)- u(t—4)+u(t-6)
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Using graphical convolution, determine the output y(r) Specifically, you must
e Flip and slide A(z), NOT x(1)
¢ Show graphs displaying both A(r- 1) and x(A) for each region of interest
* Determine the range of ¢ for which each part of your solution is valid
® Setup any necessary integrals to compute y(r) . Your integrals must be complete,
in that they cannot contain the symbols x(4) orh(t— A1) but must contain the

actual functions.
® Your integrals cannot contain any unit step functions
* DONOT EVALUATE THE INTEGRALS!!
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6. Impulse Response (25 points)
For each of the following systems, determine the impulse response A(t) between the

input x(¢) and output y(2) . Be sure to include any hecessary unit step functions.

=2

A T B
) y(O= [ x(A+1)dA Q\heb = e”()‘*hu(elb % >

oo t—2

-0

B 250430 =) A+ b= 5 e \
j&(‘g\eﬁé) = Jie&gl-é'B = Le/\. gff'l\
&
By = (1t nadrz betuw)
e [@L PR I

¢) For the interconnected feedback system below, determine a relationship between the
input x(¢) and the output »(t) in terms of A (¢) and h,(¢). Your final answer will be of

the form

YO*[8(0)+ A)] = x(1) *[ B(1)]
You need to determine A(r) and B(1).

Hints: e(t) = x(t)~v(¢) and v(t) = y(£)* h, (1)

x(t) + e(t) y@)
h[(t) >

V(1)

hg(t) R Rm—

From tHa hot (WJ?,%D
Yo = ecox bie) = @f\ —uuﬂx 2 )
- EU% - gtb xj&lm}cgn [+)

Lgu:\ s &é(t\%ﬂ\‘lt\ P 1) = xed %—Q‘w)

4 (1) % {86% + me\*@u\t{& = K(E) ¥ [ﬁ“ {f\?
A = U drdad B :%e!\
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7. System Properties (25 points)
a) Fill in the following table with a Y (Yes) or N (No). Only your responses in the table
will be graded, not any work. Assume x(2) is the system input and y(¢) is the system

output. Also assume we are looking at all times (positive and negative times).

: Time-
System Linear ? | Invariant? Memoryless? | Causal?
YO+CyO=x+]) | Y W v o
y(t)=x(—§) % v v
(0 =x(t)+2 & ¥y ¥ 4
(@) = x| v 7 y 4

(194 )

b) For the system described below, determine the value of “c” that will make the system
time-invariant. Use a formal technique such as we used in class (and on the homework)
and justify your answer. You will be graded more on your method of arriving at an
answer than the answer itself!

y)=é' ].e'/l x(A)dA

c

t

e (-2 N
2, = HWlweta} = e Sf Rt d)
t-to
t-to
QL:\GA{WQ&\ = e S e wnd N
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