











































































































1 Part I

There are no current sources in the circuit so

we can just directly set up mesh current
equations We do it by inspection

Rs Rs

R Retrythy are

2points

We need to account for the presence of the
dependent source in fact the 2 equations
















































































































above have 3 unknowns is 2 Ve

Looking at the circuit
we see that

Use Rz is 12 1point

This gives a total of
3 efs in 3 unknowns

In matrix form

4 13 Rs O

R R R R a j f

R 13 1

1point

Part II














































































































With the terminals d connected we now

have three meshes We write mesh current

equations again by inspection

in VsR R3 R 0

R R R3tRy i a

O Ry Ry is 9Vx
E3 points

We again have to
accommodate the presence

of the dependent
source

V Rs i iz Ipoint

This yields a total of 4 egs in 4 unknowns

Rtk Rz 0 0 in Vs

iz
Rz Ratkstry Ry a

O R Ry

Rs Rs 0 1 Vx 0
















































































































Part II

From Part I we know that the open

arait voltage for the circuit in Figure 1 is

VT Voc VAB Rylz avz

iiii iiiiii.in
r.IE Y aaai

mt

From Part II we know the short arait

arrent so

h ar
1point
















































































































This yields the Théremu epimlent

1 Who
V RT

Part IV

From Part III we have

Rutaka RzVs
VAB

RR R.RS 3tRR4tR3R4

The dominant term in the numerator

is the one with a Rz Same thing for
extrathe denominator Therefore Ipoint

v s Evs
This is a model for an invertngfff.my














































































































I

2

Part I

As instructed we use modal analysis to figure

out the output voltage Note to VE
1pointWe know VA Vs

KCL at node yields

1 VB Ve VB Vc 0 1point
2R

here we have used op amp ideal conditions

in particular ip in 0

KCL at mode yields

1 Vp Vc 1 B 0 0 1point
2R R














































































































We don't write KCL efs for the outputnodes
and But we resurt to ideal

conditionsto state

VA VB VA L 2points

Solving for Vc in KCLADO we get
Vp Vc 2g 0 Vc 3vs

Solving for VE in KCLA we get

VB VE 2B 24 0

Ve 343 2Vc 3g 6Vs 3Vs

Therefore

sprint














































































































Part II

With Vcc 25V for opamp at the top
and Vcc 50Vfr opamp at thebottom
we have

Vc 3vs 3.9 274 504

However

3g 27V 25N

so the op amp at the top gets
saturated

and hence Vo 25 V 1point

The power consumedby the
load resistor

is then

P
6.25W

So the engineer was surprised
b c the

saturation lowered the power
the engineer

was expecting If 7.29W 1point














































































































Part IT
Since we want to generate

V0 35 we

use an inverting opamp

WANTV R L
IF

v Vi

We only have 3
resistors 2 ofvalue R

and 1 of rate R2 to make 1 3

If we put R and Rl in parallel we
obtain

R

4ᵗ uht Mr
Rea 32 5



So our proposeddesign is

R R

MrV months
1

so that
v

gvi
3Vi

1point for using inverting opamp
1point

for correct design


