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“Honesty is 5 cy.”’

Aesop (~ 620B.Cr=?

“An honest mind possesses a kingdom.”
Lucius Annaeus Seneca (4B.C.—65A.D.)

“Honest people are the true winners of the universe.”
Anonymous
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Problem # 1
This box will be used by Inan for grading >  Problem #2
Problem # 3

Problemit it Eotal Score:—

Total Scored

(1) (10 mins., 20 points) Unilateral Laplace transform. Find the unilateral
Laplace transform of the signal y(f) given by

Y1) = (7 u(t = 2) = ¢ "ult — 1)1 80 - 3)

L(t) p(t)
Please show your work step by step!

'PU’) _ :}ezt—-ﬂ-u (t-2) = 7e3e26%~2)u£+_1) = g(t-2)
where glt) = 76 e* utt) S as) = 22
S~z
£ ) =g (t-2) S F(s) - 03728
s—2

—t -
P(£) = € ult-4) = e te (’“Lﬁi)u(t—i) = q(t-1)

where 9 (t) = e_—‘ie—tu&) éé_} Q(s): ot

s +4.
pE) = 9 (b-t) <5 ey - £
s+4,
b {‘F‘”*P‘@} - Fope) = 2870 £
S—2) (s+4)
_ 5 X3
(s-2)(s+4)

0(“{ S(%-—g)} = e
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(2) (15 mins., 25 points) Inverse Laplace transform. The unilateral Laplace
transform of a signal x(¢) is given by

L Iy ii_ (S + 5) ’ /‘/’/'
X(t)(—)X(S)—3€ s (;{-_]_)2_(;2_—&_9)
F(s)

Find the signal x(r). Please show your work step by step!

Cle) = St A B Cseb
G+aY(sHg)  (+0T G+ (5%
= i - = -—-----—-—-S+S_ = --5.—- = ...E.
A G+ ch)l s%49 / i0 &
S e g, S=—4.
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(3) (15 mins., 25 points) The transfer function and the impulse response
of an LTI system. The governing differential equation of an LTI system

with input signal x(f) and output signal y(?) is given by

Tmsﬁ)rmf Ag T T
ot l L Y@ | &) _10%0) _
to i.;f‘iax OQ 20, 2020 100y =10552-30x() (7| g
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STY(s) - S_}W[j 7147‘ + 20| 5Y(s) -7){{" )] + 400 Y(s)
= 0
0 P .SX(S)_’%)_] ~ 30 X(s)
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T'm Hhe Transfer
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(4) (15 mins., 30 points) Solving electric circuit problems using Laplace

transform. For the circuit shown, use Laplace transform to find the
r work clearly.

capacitor voltage vc(f) after t=0. Please show you
At £=0 (.Sfaocdt;; s-ho\'fe.)P

Q 0.2u(-1) (A) ?259 ZOQ‘

AL — OZA
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V(O)

W&' ve

o = Hae,

LL(o ) niHal,
o © conditionss
L L(0) = 8,(0) = [o.2Al

v(o’“) = VZ(0) = ~25s2)(02A) = (:__5'—\5
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