EECS/CSE 70A Network Analysis |

Homework #2
Solution Key



Problem 1: (VCCS) Find I, and I,.

(15pts.) _
|, 2A Problem 1 Solution
a__— S — |, is the current of the voltage-
controlled current source flowing from
l, ctob.
. I, = RAIV) V.. where V,, = 1.5V
b D15V 1= @AV)XL5V=3A
(CANV) V, {1 T|cb KCL at the top node
l, =1, +2A=5A




Problem 2: (CCVS) Find I, 1, and V,
(15pts.)

,=1,+3A
h
C 1+ b d
h
3VIA) |
BVIATL || 7A
a
@
15V

where V,. = 1.5V

Problem 2 Solution

Apply KCL at node a.

[A=1,+1, wherel, =1,+ 3Als given
Substitute I, = I, - 3A

10A =2I,
l, = BA,
,=1,-3A =2A

V. IS the voltage across the current-
controlled voltage source

V. = (3V/A) X 5A = 15V



Problem 3: (VCVS) Find V,.and V,, .
(15pts.)

Problem 3 Solution

V. IS the voltage across the voltage-

controlled voltage source
V.= 0.5V,

V,. IS the voltage across 9V voltage
source, V,. = 9V

V,. = 05X 9V =45V

Vab = Vac t Vcb where Vcb = 'Vbc
V,, =V, -V, =9V - 45V =45V



Problem 4: Find R, . Please use the parallel sign “//” as discussed in class.
(15pts.)

PRI

Problem 4 Solution

Req :[({[(R4+ Rs) Il R |+ Ra Il Ry Il Rg )+ Ry + RZJ IRy



Problem 5: Find R, .

(15pts.)
O
R, Rio
R, Rs
R
125> R R, R,
Ry
O

Problem 5 Solution

Req =(Ruo+Ru1) I Rg Il (Rs I Rg)+(R7 [ Rg) JI[ (Re I Rz)+(Ra 11 Rs)) |1l Ra

See the same circuit drawn again on the next page where you can
recognize the parallel and series components easily.



Problem 5: Find R, .

(15pts.)
o
R, R Rio
R, Rs
R Rq
125> R R, R,
Rg Ry
o
O

Problem 5 Solution cont’d




Problem 6: All of the resistors below are R, Q. Find R, .

(10pts.)

Problem 6 Solution

Req ={[(Ro +Ro) Il (Ro +Ro) ]+ Ry +[ (R +Ro ) Il (Ry+Ro ) |}l Ro

. J .

eq =< (RO+R0)||(R0+R0)

J

2R,

Ro

2R,

+Rp +

Ro

(Ro+Rg) Il (Ry +Ry)
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Problem 7: (Potentiometer) In the circuit below, the wiper divides the potentiometer
resistance R, between two resistances Rp(l-a) and R,a where 0<a<1. a is a parameter
modeling the wiper’s position. Find the output voltage V,, as a function of V,, R, R and a.

(15pts.) Problem 7 Solution
The circult Is equivalent to

Vout 1S the voltage across Rya
Rs R, which can be found by voltage
Vs | division as
& R (1-0) Vs Ry
R . i Vout = Vv
" S, ¢ D R “ T Ry+Ry(1-a)+Rya

out + Rpa

- V
0 Rpa S Vour Re+Rp




