UC Berkeley, EECS Department B. E. Boser
EECS 40 P6: Circuit Analysis (Source Transform) UID:

Read Sections Sections 4.1-6 and 4.8 in Alexander & Sadiku.

1.

Redo Example 4.4 in Alexander & Sadiku for the following component values: 20V — V; = V,4A —
L = mA,lQ%Rlz kQ,ZQ*)RzI kQ,?)Q—)Rg: kQ,4Q*>R4I kO and
500 =+ Rs = kQO.

. 4 pts.

iy = 0
Redo Example 4.8 in Alexander & Sadiku for the following component values: 32V — V; = V,2A —
L= mA1Q0—-R = kQ40—-R = kO, 1203 R3=  kO.

ir, (Rp = 1kQ) = o

ir, (R = 4kQ) = e

ir, (R = 9KQ) = e
Find component values such that all three circuits shown behave identically.

Parameter: [ = mA, V; = V,Ry = kO and Ry = kQ.
Vr = S
RT _ ;pt,
IN _ ;pt.
Ry = S
1 Ry
~W- A A A
<4 -
O E v W 2
B B B
(a) (b) (c)

4. Find an equivalent representation for the I/V characteristics at terminals A and B of the circuit below con-

sisting of only a current source I, and resistor Ry.

Draw the schematic of the equivalent circuit consisting of a current source I, and resistor R,. Label the
components and terminals A and B.
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Calculate the values of I, and Ry for [ = mA, V, = V, I3 = mA, R; = kQ), R, = kQ), and
R; = kQ.

1pt.

I = :
Rx _ ;pt
R3
° A
BAA
| Rz & A
I =R I
Q=N :
Vs
g B
5. Calculate the value of current iy. Parameter ; = mA, V, = V, V3 = V, R = kO, R, = KkQ,
R3; = kQand Ry = kQ.
. 12 pts.
Ix = 10
V2 R2 R3
O——W——
i
< X\Lé
I =R =R \
1db =" ="4 3

6. For evaluation, circuit (a’) is temporarily connected to circuit (a) and the following measurements are taken
with the ampere- and volt-meters shown in circuit (a”) (for different values of R} ):

i)y V= V A= mA
i) V=V A= mA
a) Determine the values of V1 and Rt such that circuits (a) and (b) behave identically.
Vr = o
RT — opt.

12

b) The apprentice is asked to verify the measurement, but inadvertently mixes up the volt- and ampere-
meters. What readings does he get when redoing measurement (i) above? Use the values from part (a)
for Vr and Rr.

opt.
V =

13

opt.
A =

14

2 September 27,2011 P6 v1018 http:/ /ucbfeedback.com



4
AA
BAA
R2 R3 RT
WAVAVL TAVAVL A A
< <
\Y; =R =R \Y
1 =" = "5 T
B B
(a) (a") (b)
7. Find component values such that all three circuits shown behave identically. Given: I = mA,V; =V,
R1 = kQ) and R2 = kQ.
opt.
Vr = 1§
opt.
Rr = 15
opt.
IN = 15
opt.
RN = 18p
V1 RT
an —A A A
< - -
I =R R, = V. I Ry=
1@9 <! 23 T Ndb NS
B B B
(a) (b) (c)
8. Find the value of current i,. Parameters: V; = V, I = mA, R; = kQ), R, = kQ), Rz = kQ,

Ry =

ip =

kO. Hint: Use source transformation.

opt.

R I

2 1
AMA Fa\u
RAAS 7
i AAA
=k 2 YWy~
=
e 1 R4 iiR
<r 3

9. Find the Thevenin equivalent for port A-B in the circuit shown below. Use the following component values:
resistors k), voltage sources V, current sources

Vr

Rt =

opt.
20
opt.
21

mA.
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