













































































































1 _Part I

Under DC excitations we know the capacitor

behaves as an open circuit and the inductor

behaves as a short circuit Therefore we have

THE
Vi R

Itfti.int to

TMI
Vi It

ltetrameter
that idol

and Ve o 0

PartiI
We redraw the arait in the s

domain

using a current source
to accountforthe initial

condition of the inductor














































































































177

II

or equivalently

ERss
1














































































































2 _Part I

We transform the arait into the s domain

using a voltage
source to represent the initial

condition of the inductor

TWEINE2k

1 mar ISL

I mIM
Vils

R R

1pointfor1 circuit
I 1pointfor

correctinitial
conditionof
inductor

Part

We use the node labels provided in the

plotabove Rightaway
we have that

Vc Lia V Vils 1point














































































































Because of ideal op amp
conditions we

have

VA VB

KCL rude gives

VA Vols 0

KCL ride gives

VB Vc VB VD VB Vo 0

This gives us a total of
5 egs in

5unknown

VA VB VC VD V0

From the 4th equation
we obtain

Vols EVA
Substituting into the last equation

we get

VA Lia VA Vils VA EVA 0

Solving for VA we get _EVA














































































































VA Liat Vils

E A

VA

vk.IE I
Therefore

Volsk 2k fat fries

23 Ria stils














































































































Part II

Substituting the valves provided
we get

I tIf
IIs

st

We use the residue method
to find

A 1 If 2 0

B shy cs y
2
















































































































Therefore

Volsk 0 s

Taking inverse Laplace transform
we obtain

volt 6
2 0

e
ᵗ

ult

1 e o
44

Part II
The input is Vila talk which has

two poles at zero Therefore the forced

response is

Vfr 2
44

and the natural response is

Vnr e 00th

as expected the natural response almost immediate
becomes zero














































































































The Zero state response is obtained by
zeroing the initial

condition ia of the inductor

Vozs s
2 0 5 00 0

Voest 3 0
e

0
Ut

The zero input response is obtained by
zeroing the input Vilt

Vozils 6
000

Vozilt 6 e
2000
UH

























































































33 _Part I For arait 1 we have

input

steadystateoutput

We see that the arait
is inverting the input

and scaling it down by
So this must

be an inverting op amp with gain
R R R

e.g
army cFor arait 2 we love

input steady stateoutput














































































































We see that the aren't is scaling
down the

inputby a factor of respecting the polarity

This must be a voltage divider with

gain

e.g WtoR
GRo_0

Finally for circuit
3 we love

steadystate
output

input

The circuit respects the polarity
and amplifies

the input by a footer of 2 so this must

be a non inverting op amp with gain
2

les

IEEE
off














































































































Part I

Tft Tft
inverting
opamp

non inverting

opamp

There is no loading becauseofboth the 0outpo

impedance of aren't I and the
0 input impedance

of arait 3 so

Tls Tls Tz s
2 1

Therefore the steady state response of
the

connection in series is

The order in which the
araits are connected

does not matter there is no loading in either

case














































































































Part III

Tft
voltage non inverting

dinder opamp

There is no loading becauseof the so input

impedance of aren't 3 so

Tls Ils Tz s
2 1

Therefore the steady state response of
the

connection in series is

The order in which the
araits are connected

does not matter there is no loading if we
connect B becauseof the 0 output impedance

of aren't 3














































































































Part II

MEET
inverting voltage

opamp divider

There is no loading becauseof the

impedance of circuit 3 so

Tls ICS Tz s
2 1

Therefore the steady state response of
the

connection in series is

The order in which the
araits are connected

does not matter there is no loading if we
connect B becauseof the 0 output impedance

of aren't 3



























































































































































































































33 PartI

To compute the gain and phase foretone
we

embrate the transferforetion at s jw

TIjwt.LI jw so

Therefore

ITWY f.ITI aothfTow
t1point

LTIjwl I arctanfff.ttpoint
Part II

THE 50
170.5point

IT joll wh.gg TjwH 0EtO 5point














































































































TIJO Iz 0 rad 0.5point

LT joo I I Ird 10.5point
2 2

To compute the cutoff frequencies we have to

compute the maximum value of the gunfunatio

Note that IT jw
and 1Thjul achieve the

maximum at the same point so we use the

latter which is easier to derive

w

We derive it

2 ff.fi i
owc4w 2aw

This vanisheswhen the numerator vanishes i e

0 200W 20000W 200W w 100














































































































i e w o or w 100

W 110

w To
So the maximum is

tax.ita.i
f f1point

Therefore the cutoff frequencies
are foundby

solving

EIwfDI atte

1005in its
242W 100 WYt109W

100 WY 949W 0 WIZ

2 1412 100 0

2 1417820 40.7928
140.287
















































































































Therefore
0.8442 1pointWe_TE
41.843

Part III

Howl FIFTY
For was 1Thjul w

For WDS ITEM
Sketches can be done in linear or logarithmic

scale

logThull

0.5point
















































































































This is a bandpafitter 1point














































































































PartIV

The input is

Vmlt 0.330s 1T as 4 0.25 as1301713

We therefore compute

Tj 0.164 KT1j 1.389 rad

1715211 0.877 αT j2 0.266rad

IT j30 0.31 α T1j30 1.21rad

Therefore

V8 t 0.0559s 1.75 0.8770s 2 0.266

0.079 as 130 0.968
1point

Yes the transferfunction reasonably

accomplished the engineer's goals
The time

varying bins almost disappeared
in thefiltered

signal and the wise was significantly
reduced Meanwhile the signal with frequency














































































































2nd s remained strong 1point

original signal filteredsignal
vault VI














































































































4 Part I

We find the poles of the transfer fruction

8 795 10 0

s 195K III
Therefore

1point

To sf.SI
α 141point
2 10Part II

Tist IF 1point

Ils
i IEa

We have manipulated the numeratordenomine

tor of these transfer functions
to make sure

we can design arants that do not employ
inductors We designthem next ae voltage
dividers














































































































11107 0 They
10K Off

Eisfpoint Ils
Part III

1point

No matter how we connect the circuits

in part II there is bad 1point

FEEL

ME I
This means that the actual transfer

function for the
interconnection is not

Tyls ICs This explains why after
filteringrank

the output is not exathythe same as the one

we computed in Q3 Part V 1point




