











































































































1 Part I

Looking at the
circuit we observe the presence

of 1 current source
which is a problem we need

to deal with to use mesh current analysis

Since the current source belongs to
two wishes

and we cannot modifythe arait we have to

use a supermish We set
1point

I air 1 point

Next we write KVL for the spermish
Vs Ra 12 5 R2 is R is 0

1 point
















































































































The other KVL we need to write is the one

for the mesh on the right

Rs is Ra i3 12 Vs 0 1 point

Finally we need to account for the presence of the
dependent source Looking at the circuit we see that

ix is 1point

This gives a total of 4 egs in 4 unknowns
Substituting the last equation into the first
we get i iz a iz
In matrix form

s a

B Ratra Ra Yz vs

O Ry Raths Vs
1 point

Part II

From looking at the arant we obtain

V R is 1 point
















































































































V3 Rz iz is 1point

Part III

Changing the value of resistor Rz will

not change affect the mesh currents

This is because Rg is in series with a

current source and we know from
arant equivalence that a current source

in series w a resistor is grivalent to just
the current source This

can also be seen

in the equations obtained in Part I where

83 does not show up indicating that

its value does not affect in is is

2point
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Part I

As instructed we use modal analysis to figure

out the output voltage
1pointWe know VA Vs

KCL at node gives us with in 0

VB 0 VB Vc
1point

KCL at node with in 0

Vp Vc VD VA b Vo 0 1point

Ideal conditions mean that

VA VB VD VE 0 2points














































































































From KCL dB we get
Vc Feb Vc 2B 24 25

From KCL we get

to Vc Va

to 2 2s Vs 5Vs

Therefore Vo 5I 11point

1point
Part II
With Va 12V whenwort Vs 3V

the 2ⁿᵈop amp gett saturated
since 5.3 154 12

and hence Vo 12Th is the voltagedrop
that the bad resistor sees

and hence

PL to 12 14.4W 1point

which explains what the engineer
found














































































































Part IT
Since we want to generate

Vo 5s we

use an inverting opamp

Them
ummm mm

R R R R R R

Vs IN

V 5 Vs 5s

1point for using inverting opamp
1point

for correct design otherdesigns are

possible
Part II
We also use an inverting opamp but now

only w 212 resistors

2R 212
2R

1 FELTmunting.ro
is 7

2 extrapointsE otherdesigns arepossible


