











































































































1 Part I

Looking at the
ararit we observe the presence

of 1 current source
which is a problem we need

to deal with to use mesh ament analysis
The ament source belongs to two

meshes so we use

a supermesh to
deal with it method 3

The supermesh equation is

in iz is It I point
KCLfor the spermshe reads

like

aux Riz Riz Rip 0 It I point
Wealso need to account for the presence of the
dependent source
















































































































Looking at the arait we see that

ItspointVx Riz
This discussion leads to a total of

3 efs in 3

unknowns is iz Vx We now solve them
to find the

unknowns
i s iz t is
aRiz 2Riz t R it is

0

art 312 iz Ris D iz Fa is
The open arait voltage

as seen from terminals B

VA aux t Riz a Rtr Ia is
R fad is Ettpoint

Part II

D
Wise

As instructed we have connectedthe terminals andBO
















































































































The short arait anent is iz igc We use meshament

analysis to find it iz is and Ux

We deal with the current source is with a supermesh

in iz is It I point
KCL fr the superaush now reads

avxtRCiz.is tRiztRi 0 It I point

ka fr the othermesh is It I point
RI iz ay 0

We account for the presence of
thedependent sourcewith

It I pointVe Riz
So we love 49s in

4 unknown in iz is Vx Solving

ie is Liz is iz tis
E

Riz ay Riz is is Ris is s

Therefore
is i lg is It I point

Part III
With the answers to Part Id II

we love

4 VAB REI is
0.5point

Rt Ye REITs Ia Ita Itospout














































































































Part IV

If we ton off the current source we endup
with tar following circuit

it

B
H

a

4 Yr
We combine the 2 resistive R in series toget

IT
219

R

o

And now the resistors in parallel

T Eosend

4 3
25 point

0

This is not the same as Ry
This is because when we

towoffthe convent source thedependent
sourcealso gets

towedoff and its effect is not takenftp.geffmoptat
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2

Part I

As instructed we use nodal analysis to figure

out the output voltage
Et I pointWe know VA Vs

KCL at node gives us

VB Y VB Volt B Vo O

Et I point
ka at node with in 0

Ve Ve t Vo Vo 0 Its point

Ideal conditions mean that

4 0 Itspoint
















































































































We have 3 egs in 3 unknowns VB Vo Vo
so we can solve From the 2ndand3rdeye

Vo VB

Substitutinginto the 1stequation

VB Vs IVB t VB VB 0

V13 43 83

Therefore Vo V3
so thecorrect answer is the second one It 1point

Part II

No the output voltage will
fangmateriatalt

opsup conditions
because the op up he

Egythft
race

Part III
with Vg 9V we would love Vo e 3V

If we connect a Ior load resistor then the delivered

power would
be

Pag f r f
9 0.9W as darned
















































































































If instead Vs 15 V then assuming the opamp
behaves linearly Vo 153 5V and thepower
should be

Psoe got 25 2 5W

However the engineermeasured the
smallerpower

1.6W This must then be because the opamp was

saturated when we used Vs 15N Note that Pyg1.6W

corresponds to a voltage across the load ofmagnitude 4r
Therefore it must be the case that Vo 4V
insteadof Vo 50 so we deduce Va 4V

It 22points
Part IV
The relationship to I can be easily realized with

an inverting opamp a follows
extra

IMMATURE Eospoint

It forusingI inv opamp

Note that we can write 0.5point

forusing
comet

Vo 1 Vs V3 mines








 3 Part I

The configuration is an inverting op amp
Therefore

T
Et I point

Vo II Vd
For Vd JV we have

EtspointVo TIER

Part II Et I point

If Vd O then Vo O tookhis world
not be a good ofmeasuring

the force
on the FSR In fact no matter what rate

of the force we will always measure

Vo O which does not allow us to

distinguish one force value from another
Et I point



Part III So in general we have Resp I
ask

wphE

MF Eto.spility

small change in F leads to a largechange in Resp

IpwtB

f

small deange in Resp leads to small

change in Vo



The effect of using the Opamp arait is
A smooth out linearize the relationship
between the output and the applied force
This can be seen by observing plots Ad B
W o opamp amit in plot A we see that

when the force is smell a small change
in the applied free result in a large change
in the FSR

W op amp arait
in plot B we see that

when the force is small large valueofRee
changes in the FSR still induce small

changes in the output voltage

Etspirit


