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Best of luck! And do only
5 out of 6 problems!
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“Honesty is the best policy.
Aesop (~ 620B.C=?)

“An honest mind possesses a kingdbm.
Lucius Annaeus Seneca (4BA&55A.D.)

“Honest people are the true winners of the univeise.
Anonymous




Inan’s table to be used for grading!

Problem #

Points gained

#1

#2

#3

#4

#5

#6

Total score

(1) (Total: 20 points) Basic properties of signals.The signal gft) is
given as shown. Do the following:

a(t)

(a) (5 points) Write the complete mathematical expression for g(t) using step

and ramp functions.

(b) (5 points) Write the complete mathematical expression for dg—?) and

sketchit.



(c) (10 points) Write down the mathematical expressions found in parts (a)
and (b) again:

alt)=

dg(t)

dt

Now, find the complete mathematica expression for the function
y(t)= g(t)Dd?j—Et) and sketch(!) it.



(2) (20 points) The unit impulse response of an LTI systemConsider
an LTI (linear time-invariant) discrete-time system with its impulse
response provided as shown. Find and sketch(!) the zero-state
response y.[n] of this system due to an input signal given by

x[n]| = 2[n] - 35[n - 2] . Please show your work step by step.

Folks, | enjoyed having all of
you in my class this semester.
And, in case | talked too much
about “palindrome dates,”
please forgive my
excitement...| promise | won’t
talk about palindrome dates
again, lwon't...®

Xn] Discrete- in]
——=—— tmelTl [—>——
system However, don't forget to
remember me on November

2, 2011, which is the next
(fourth!) palindrome date of
this century! ©

h[n]=[2n+1](u[n+1]-u[n-2])



(3) (Total: 20 points) Discrete-time LTI system.A discrete-time LTI
system with its unit-impul se response is as shown.

Please hang in
there and keep
up the good
work! And

[ ] never ever give
x[n . _ up on what you
+ D_'screte want to achieve
time LTI in life because,

system don’t forget,

like anybody

h[n]=2u[n+1]-2u[n—4]

else, you can
do it!!

(@ (5 points) Is this system memoryless? (Provide a clear justification
for your answer.)

(b) (5 points) Isthis system causal? (Provide a clear justification.)

(c) (10 points) Isthis system stable? (Provide a clear justification.)



(4) (20 points) Application of Laplace transform. For the circuit
shown, assume the switch to be open for a long time before it closes
a t=0. Use the Laplace-domain equivalent circuit to find the
mathematical expression for the capacitor voltage vc(t) and current
ic(t) for t>0. Draw the Laplace domain circuit in complete form.

Please present your work clearly and provide your answers in
simplified form.
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(Extra page for solution of Problem (4).



(5) (20 points) Inverse Fourier transform. Use tables of Fourier
transform to find and sketch(!) the inverse Fourier transform of the
following signal:

X (@) = 2cos? (%)ﬂj“)

Provide your work step by step and justify each step!



(6) (Total: 20 points) LTI system. Consider an LTI system described by
the differential equation given by

d?y(t) , o dy(t)
dt? dt

+ 6y(t) = 3x(t)

(@ (10 points) Using Laplace transform, find the unit-step
response s(t) of this system.

(b) (10 points) Find the unit-impul se response h(t) of this system.



