| have to
differentiate her
so that we can

get along better!

think you
are, Ms. Unit
Step? You
are simply
my integral!

| must integrate
him so that we
can get along

better!

Oh yeah? Who
do you think you
are, my

derivative, Mr.
Impulse? Don’t
forget that you
would have
never existed if |
didn’t!
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(Total Time: 55 mins.)

*Today’'s math puzzle by InanToday’s date expressed as a single date number as

2182011 equals 398 55949 where 55949 is a prime number. Interestiegigugh, the
difference of numbers 55949 and 39 relate to Inagés Can you figure out how?
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Note:5 Problems total, 3 in-class, 2 take-home, du¢ Tiegsday!

(1) (10 mins.,_Total20 points)A continuous-time signal. Consider the
continuous-time signal denoted k() as shown in the figure below.

x(®)
4
Best of
luck and
please,
don't Demonstrate 4
panic! Go to Inan that -2 N ;)
step by you are not
step... scared of his t
tests!
-4

(a)(8 points)_Sketclihe even and odd parts xif). Provide all the

pertinent values on your sketch.



(b)(6 points) Sketck(t/2+2)/2.

-12 10 -8 -6 -4 -2 2 4 6 8 10 12




x(t)

4

(c) (6 points) Find the complete mathematical expresémw the
function y(t)=dx(t)/dt and sketchy(t) versust. Provide all the
pertinent values on your sketch.

-12 -10 -8 -6 -4 -2 2 4 6 8 10 12




(2) (15 mins.,_Total:20 points)Impulse, step, and ramp functions. A
continuous-time signal is given by

X(t) = 5r (t +4) —6u(t +4) —10u(t) - 5r(t) - 3r (t — 2) + 3r(t —6) +11u(t — 6) — 3u(t - 8)

(a)(10 points) Sketch this signal. Provide all theessary values on your
sketch.

- (D)

-12 10 -8 6 -4 -2 2 4 6 8 10 12




(b)(10 points) Usingx(t) given in part (a), sketch the derivative signal,
dx(t)/dt. Provide all the appropriate values on your sketch

Please, differentiate
the Heaviside unit
step functions 1 dx(®)/dt
correctly!

-12 10 -8 -6 -4 -2 2 4 6 8 10 12




Hi! My name is
the Unit Impulse
Function...
However,
sometimes, they
also call me the

Hi! My name is Dirac delta
Paul Adrien function, | wonder
Maurice Dirac. why?

You look
familiar, what
is your name?

u(t) CT LTI ys(f)
——>—— systemat ——>——
zero state

ys(t)=e >u(t)-2u(t)

(3) (15 mins., Total20 points)CT LTI system. The unit-step responselt)

of a continuous-time (CT) linear time-invariant (LTsystem is given as
shown.

(a) (10 points) Find the impulse resporgg of this system.



(b) (10 points) Find the response of this system duantonput signal
given by x(t) =24(t -1)+3u(t - 2). (Assume zero initial conditions.)



(4) (15 mins., Total20 points)Properties of a discrete-time system. The
input x[n] and the outpuy[n| relationship of a discrete-time system is given

by yln] = (n-1)et?.

x[n] yin]

Discrete-time
system

(a)(3 points) Is this system memory-less? (Providéarly stated
justification for your answer.)

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

(c) (3 points) Is this system BIBO stable? (Justifieatiequired!)

(d)(3 points) Is this system invertible? (Justificati@quired!)



(e)(4 points) Is this system linear? (Justificatiogued!)

(f) (4 points) Is this system time invariant? (Jusdifion required!)
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(5) (15 mins., 20 points)p. Tl system. Find the complete mathematical
expression and sketdhe output responsg(t) of the linear time-invariant

(LTI) system due to the input signgl) as shown.

x(f)

4
x(t) CT LTI y(t)="?
——>— systemat ——>——
—2\ /4 8 zero state

h(f)=28(t+1)-&(t-2)
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