
 

1 Part I

Looking at the
ararit we observe the presence

of 2 current sources
which are problems we need

to deal with to use mesh ament analysis

One of them only belongs to
one mesh method2

but the other belongs to two so we will use a

supermush for it method 3

So method 2 for the
current source on the right

yields
in ar It 1 point

The supermesh equation is

iz in is It I point



And KCL for the supernush reads

Rz iz is t Ry in is R ig 0 It I point

We also write KCL for crush 1 as

Rz in iz Rz i is Vs 0 Itspoint

Finally we need to account forthepresence of
a dependent source Looking at the arait

we see that
Its point

Vx RzLiz is

Our discussion above yields a total of 5egs
in 5 unknowns is Iz Iz Ia Vx Ettpoint
In matrix form this can be expressed as

0 0 1 1 O is is
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h B Rt O

is 0

RAR R2 R O O in Vg
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Part II
Itt point

VA Vs

VB Rst iz VA Riz Vs Itspoint

EdpointVc Rz is is
Ett pointVD Rs In

Part III
No the mesh currents will

not change

This is because the resistor Ry is
in

series with a current source and we

know that from the pointof
view ofthe

rest of the circuit this
is equivalent to

the anent source by itself It 1pint
Another way to justify this

is to

realize that the value of R does not

affect the equations
in Part I



2

Part I

As instructed we use nodal analysis to figure

out the output voltage
Et I pointWe know VA Vs

KCL at node with ip 0

VB Val t Viz Vo 0 Its point

ka at node with in 0

ve o t Vo Vo 0 Itspoint

Ideal conditions mean that

VB VC Itspoint



We have 3 egs in 3 unknowns VB Vo Vo
so we can solve From the 1steg

Vo E B E's

Vo It E B EVs
From the 2mg

Est E Ve

Vo It 24g Vc

Therefore

it f Ys Ers E VB

Simplifying

E s E V D Vs



Therefore

No ht By Vs Itspoint

And the correct answer is the last one

Part II
with the values provided

we have

101 Vo It 1 Vs 20 Ettpoint

101 2Vs E 20

5 3 Vs 7 10

So the input us must
be between

Lov and SV for linear operation EL
point

Part III
Note that we can write

v 1 It 3415 1 1 BEI rs



This can be realized with a non inverting

opamp
and an inverting op amp as follows

Et Iprint

IEEE

inning
EAT

tastingÉ's

tenant trap
gain HIII gain Fg 1

Note that the inverting op amp doesrotted

output resistance of the latter Therefore
is


