EE 201: Electric Circuits

Exam #2

Student FULL Name:

Lab Section:

Write your FULL name (the same as how you put in the system) as CLEAR as possible!

You are allowed one 8.5 x 117 sheet of prepared notes, a pen or pencil, and a calculator. No internet
connected devices are allowed. Write legibly. For maximum credit, state all assumptions and show all
work in a clear manner.

Problem # Points Possible Points Earned

1 10

2 30

3 15

4 35

Submitted Note Sheets 10
and Scratch Papers




EE 201: Electric Circuits

Problem 1 Source Transformation: (10 pts)

...............................

Original
Circuit

Equivalent
Circuit

Use the source transformation method to convert the original circuits at the top to the equivalent circuit
at the bottom.

a) Find Ia and Ra. [4 pts]

RAa  remoin the saml Ra =42 ¥
= iv— = /'A
La rS X
b) Find I and Rs. [4 pts]

Rpg = 4

v
IB:%:ZA)X

c) Combine the current sources and resistors in the equivalent circuit, Find Vo. [2 pts]

TIa goes down, LA goes vp. Ta >IA
A QDWE py = (gr4) 027 |2
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mind Yle diection



EE 201: Electric Circuits

Problem 2: Thevenin and Norton Equivalent (30 pts)

1kQ c 2kQ Rrh
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The above figure shows the original circuit, and its Thevenin Equivalent circuit. Nodes “a” and “b” is
the two terminals that loading will be attached to.
a) Find V1. (Node-voltage method recommended, but you may use any other methods of your
choice.) [10 pts] | k

VC"{ +om+ -0 |, \}TH: \}0&: VC.X 2¢+ |
| < 3k l
' :5%‘%’

[ Vy

I, -1 ¥ 6 + V=0
V=12, Ve=3Vyx

— -

b) Find Rru. (You can use any method that applies.) [10 pts]

No deremLudu sourcet . Deavt (Method 2)
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c) In order to extract the maximum power, how much should the load resistor (Rr) be attached
between nodes “a” and “b”? [3 pts] What is the maximum power delivered to that RL? [2 pts]

R ETH For maximwm power,
So RL= 730&'

2
P (2 “) _ 0.5 ;O.Bgémwm
Mmux = Y £-)%




EE 201: Electric Circuits
d) Draw the Norton equivalent circuit of the original circuit. Find out the value of each elements (In
and RN) [5 pts]

\ Mﬂﬁ —0 — > o]
75°S5v l
\V = % 750 §&
.33 m/.\ -
A
(5 h)
Problem 3: Superposition (15 pts)
L + V, -
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W
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a) When deactivating an independent voltage source, should it b@b or opened? [2 pts]
b) When deactivating an independent current source, should it be shorted or [2 pts]

¢) Find I1 of the above circuit using superposition method (Looking at one source at a time by

o other methods!).[[11 pts]
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EE 201: Electric Circuits

Problem 3: Op-amp circuits (35 pts)

First Stage Second Stage
R
i Ve +6V Re
% V% +\‘\ A sz +6V
R Vi1 W +
w A @ Vi
R1 -6V M - V0
" R, -6V
Vi R; W
Rs

Two op-amp circuits are connected in series. The op-amps are ideal. The supplies are +/- 6V.

~

a) Find the voltage gain equation of the first stage Voi/V1. (10 pts) T
12} 1S Q@ c,('bmmj FekHsTor, ro wnrfent 1% P )
VNI=VP\“O‘I) 0-V _ 0-Voi s Vo _ 2 X
e F)- Vi =3
C i"' \/@rt"ﬁ /\V’\'Pv)
b) Filld the voltage gain equation of the whole circuit Vo/V1. (10 pts) . N
1?5 1> a du.mmj s well , )8 o anrmest veL VAo l’f .
-VD
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c) If Ri=R4=1kQ, R>=Rs=2kQ, R3=R¢=3kQ, find Vo1 and Vo when Vi=2V. (Don’’t forget to check
whether the output voltage is valid or not by comparmiwzth the supply voltages.) (6 pts)

Vor=yzx (- E)=2% (-)=- 4V
- <-4=6V ) \/aJAd ’§< 2 ) g we)n3
Vo= Von (- ) (1 By = ax RO TR T

—|2V< - 6, sv |MlMld' Vo=-6VU N

d) If Ri=R4=1kQ, R2=Rs=2kQ, R3=R¢=3k(2, what is the maximum input voltage (V1) to ensure that
neither of the amplifiers is saturated? (Hint: you will need to look at both Voi and Vo.) (9 pts)

~ V< Vo < 6V —bV <V = 6V
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