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PROBLEM 1: (20 points)
(a) Solve for the equivalent resistance, Req, across terminals a-b.

ao

4Q 4Q § 2Q

203

2Q 2Q) § 40

bo

Req = 2Q11[(4Q211 4Q) +(202]1 20) ] [| (22 +4Q2) =

=2Q|[2Q+1Q]|16Q = 2Q[|3Q || 6Q = 2Q2 | 2Q =
—
2Q
=10

(b) Solve for the equivalent resistance, Reg, across terminals a-b.

Req =(3Q13Q213Q)+3Q+1Q =
=10+30Q+1Q =50
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PROBLEM 2: (25 points)
Use nodal analysis, and solve for the node voltages and the labeled currents.

i i
Vl ;I\;A%' _1> V2 :\:\2‘5\2 _2> V3
N |
Cl' 6A s 2Q C_)6V
10 li \
L
Node 1 KCL: 1=V Vi-Va _
10 10
Node 2 KCL: Y21 gp V2=V V2 V5
10 20 20

Node 3 set by voltage source: v; =6V

-Rearrange the equations and substitute V.

N, -V, =0 V, = -1V
12 and we reach *
2V +4V, =6 V, =-2V
Currents:
V=V, —1-(=2
i = 11Q2: 1( ) _1A
iy :M:ﬂ:_%
20 2
10 1
=2 _2_ 4
20 2
il :1A
V;=-1V )
V, =-2V ]
V3 =6V ]
|4 :—].A

Page 3 of 7. Printed on 5/13/2016 9:48 AM



EECS/CSE 70A Spring 2016 Midterm Exam #1  Name:_Peter the Anteater

May 3", 2016, 11:00 am to 12:20 pm ID no.:
Professor Peter Burke

PROBLEM 3: (25 points)
Use mesh analysis, and solve for the mesh currents and the labeled voltages.

Iy

- AAAA
2Q)
i L
@ 30 l ? @ 2 2Q
1A i Due to the 1A current source, KVL in meshes A and
@ FYTYS C cannot be written in terms of mesh currents. We
Vl <« VWW V2
20 need to use a supermesh.
4Q T @ D (2VIA)i,

==

Supermesh A&C, KVL:

2015 +3Q- (14 —1g)+2Q-(Ic —Ig)+ (2VIA) i, +1Q- 1 +4Q-1c =0 Where i, =1, -1
Current source on common branch of meshes Aand C: 1, - I¢ =1A
Mesh B, KVL: 2015 +2Q-(Ig—1¢)+3Q-(Ig—14)=0

- Rearrange equations

Ipa—lc=1 Ipa—lc=1 substitute 1 =1, -1 in the other two equations
Ia—lg+1a-1=0 200 —lg=1 ] 14l -Tlg=7
Wereach: #~ B A AT B ATB I =2A lg = SA le =2 A

The voltages v, =-I¢ -4Q:%V, V, = (2VIA)-i, +1Q- 1 =gv

hZSA
IA—gA Q-%A
IB—éA g:—gA
IC:—gA vlz%v

vt
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PROBLEM 4: (10 points)
Write down the number of meshes and nodes.

®:
Q:
%5
:
23

20
31,
1+
<
Ve
21,
—>
w
<
AVAVAYAY
(G2
(A

3V 3V
3Q 50
—\V\VVV AVAVAVAY, U U
s g 33 3 @ @
3Q 3A 3V 7Q 7Q
C}% G §\1 ~ §\1 §\|
o~ Lo fe) ®) ®) @)
3i, 3A
7Q 7Q
o @ W% ANAN
~ Lo o) 0 @) o)
3A 3A
7Q 7Q 7Q
o o
VY < < WV

Number of nodes: 30
Number of meshes: 20
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PROBLEM 5: (20 points)

Name: Peter the Anteater
ID no.:

Obtain the Thévenin and Norton equivalent network representations as seen from the terminals
a-b. (Please draw the equivalent network representations and annotate the source voltages or

currents and resistances)

2A One needs to solve two of the
o MW oa following, since the third can be
& found by the previous two
3Q 1Q parameters:
4Q§ Vi Inos R =Rno Where Vi, = IRy,
6V 2Q)
ob

Open-circuit voltage at a-b terminals:
V

X AA

3Q

e
2A 30

4Q

AW
MW
W
®

Short-circuit current through a-b terminals:
|

& Vi =
@ \AAAS
2A  3Q
403 30
6V ([
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Let us write KCL at the top node in
terms of V, (the voltage thereof):
Vi =6V Vy _

30 6Q
3V, =12+12 =24V
V, =8V

+

—2A+ 0

By voltage division:

V
Vo =V, . =302%
Th 0.C. 60

Vi, =4V

Let us write KCL at the top node in
terms of V, (the voltage thereof):

Vy -6V Vv,
—2A+ +—==
| 3Q 3Q
l s. 2V, =6+6=12V

Vv, =6V
By Ohm’s \I7aw:

0

Ino = lsc =L
o 3Q
Ino = 2A
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Equivalent resistance found by killing independent sources:

3Q
MW O a

30 e

| | Req =3Q11(32+3Q)
4z 330 Rrh = Ryo = Req =3Q1/6Q
RTh = ZQ
ob
Finally we have
Ry,
—AMWW——o0 a O a Vi, =4V
i ing = 2A
" @ =l i, -
V
Rno = Rypy = 1 =20
'e) b O b ° INo
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