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Problem 1

Find i and R, if v, =40 V in the circuit of Fig. P1

b 6Q
0 AN
3Q
— § 120 § 20
5Q
AN
o AN
a 20 Q
Req
Figure P1
Ry, =12//(20+(3+5)//(6+2)) =8Q
8 8
4
2%
8
Using voltage division principle > ¢
4 40
v=40— ="y
24 6 _
Therefore wov 120 § v § e
j_v_40_5 .
8 48 6 .
° AAAY
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Problem 2

Find the voltage Vv, in the circuit of Fig.P2 by using

(a) Nodal analysis

(b) Mesh analysis

(c) Source transformation

(d) Superposition

(¢) Thevenin’s and Norton’s theorem.

200 Q fj;
aTAAY W,
+
C 10V v,=2000Q 200 Q
Figure P2
Nodal analysis
10V
2000 (1)30mA

KCL at SUPERNODE:

L, L v, +L(va —8)—L10 =30m

200 200 200 200
Multiply both sides by 200 yields:
3v,=6+8+10=24

v, =8V
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Mesh Analysis

v, =200(1, —1,)
i, =-30mA
KVL around i,
400i, —200i, =10.......(1)
KVL around i,
—200i, +400i, —200(-30m) = -8
—-200i, +400i, =-14.......(2)
Multiply Eq.(2) by 2 and sum up Egs.(1) and (2) gives:
600i, =—18
18

I, = =-0.03 A
600
Therefore
- 4001, +14 _ —-12+14 _ 2 _ 0.0l A
200 200 200

v, =200(0.01+0.03)=8 V
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SOURCE TRANSFORMATION

8V
200 Q
U NV
200 O 8V
+ c +
(Diwov v.S2000 2000 (1)soma = T 200 Q oV
_ + 50 mA 2000
200 Q
D £ Zwes Dow = D 2 Zu
50 mA 200 Q 120 mA
100 Q NORTON EQUIVALENT CIRCUIT
NV
+
+
v
— 200 Q
12V

THEVENIN EQUIVALENT CIRCUIT

v, =122% gy
300

SUPERPOSITION

10 V Voltage source is active

(Dwov v S2000 200 Q

- 1

200€2//200Q2 =100

Then using voltage division principle
(10100 10
300 3
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8 V voltage source is active

a8V
D
W

+
v/ 200 Q ézunn

: ]

200€2//200Q2 =100Q
Then using voltage division principle

PRNICIE Y
300 3

30 mA current source is active

200 0

W; Di

vy % 200 Q

200 02

CT 30 mA

Since all the resistors are in parallel and having the same resistance value:

i=3OTm=10mA

V'=200x10m=2V
Therefore

V, =V +V, +V =8V

a =
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Problem 3
Find v in the circuit of Fig.P3.

V+36+4/9V1 24 Y V+12+4/9V1 30

SUPERNODE

KCL at v, ;

(l+l+ljvl—l(v+36+ivlj—l(v+12):0
3 5 9 3 9 5

KCL at SUPERNODE

—(l+l)vl+l(v+36+ivlj+l(v+12)+iv:2
3 5 3 9 5 12
8 67 72

——Vt+—V, ==

15 135 5

3, 52, &

60 135" 5

V=-6.037V
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Problem 4

The variable resistor R in the circuit of Fig.P4 is adjusted until it absorbs the maximum

power from the circuit.
(a) Calculate the value of R for maximum power
(b) Determine the maximum power absorbed by R.

2000i,
9 kQ
18V 1k 2 |ia

Figure P4

In order to find Vry and Rry, we will find open circuit voltage and short circuit current

between the terminals where R is connected.

18V 9kQ v, 2000i

VOC
VvV & :
18V §1 kQ

=

Where
Vv, =V, +2000i,
.V,
I, =—"%
1k
V, =V, +2v, =3V,
KCL at SUPERNODE:
—3v +iv L18 =0

ok~ 1k ™ ok
Multiply both sides by 9k yields:
12v,, =18

V=15V
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2000i, =0
9 kQ 9 kQ
NN + l l —A\NV l
iSC iSC
i,=0 _
+ a § p— +
18V 1kQ 18V

18
9k

1.5

2MmA

Therefore when R=R,, it will absorb maximum power and the maximum
power is:

9

, 2
P Vi __ a4 _9
ARy 43 12
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