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Problem 1

Find V, in Fig. P1 using nodal analysis.
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Figure P1

KCL at the SUPERNODE:

V, V,+12 V,+12-V,
L+ +
3k 6k 2k

—-8m+2m=0

Multiply both sides of the above equation by 6k:

2V, +V, +12+3V, +36 -3V, -48+12=0

KCLat V,:
Vo-Vi-12 Y,
2k 1k

Multiply both sides by 2k :
V,-V,-12+2V, =4

Multiplication of Eq.(2) by 6 and addition to Eq.(1) yields:
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15V, =84

v, =32 _s56v
15
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Problem 2

Use mesh analysis to find 1, in the circuit in Fig. P2.

I, —1, =4m=>|i, =i, +4m

Figure P2

There are 3 meshes and 2 current sources. This implies that only one KVL
Equation will be written. Mesh Il and Mesh Il constitute a supermesh.

Therefore KVVL will be written around the SUPERMESH.

—6+1Ki, + 2k (i, +4m) + 2k (i, + 4m—2m) +1k (i, —2m) =0

6ki,=6-8-4+2=—4

g:—gmA

I, =10, —1, :2m—(—%m+4m):—%mA
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Problem 3
Use superposition to find Vv, in the circuit of Fig.P3.
2kQ v
NNV @
+
1kQ § Q) 2 mA V0§6kQ
Figure P3
2kQ v 2kQ
AVAVAY @ AVAVAY

1kQ§ ‘/Eogwg -+ 1kQ§ Q)ZmA Vf'ogﬂg

V, =V +Vy

Where
, 6k

V' =3—— =2V (using voltage division principle
® 76k +1k + 3k (Using J principle)

And using current division principle the current flowing through 6kQ resistor can be
found.

V, = (Zm 3k

3k + 6k

j6k =4V

Therefore
V,=2+4=6V|
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Problem 4
Find the value of R, for maximum power transfer in the circuit in Fig. P4 and the
maximum power that can be transferred to this load.

2 mA
)
N
Roy
4kQ § AN

Figure P4

When R =R, itwill absorb maximum power.
Maximum power:

In order to find R,,, open circuit voltage will be found between the
terminals of R, .

2 mA

KCLatV,_:

o) .
U Voc _Vl -2m

. 4k

4%Q or
V,e =V =8.......(1)
3kQ V.,
3V ! Vi
KCLatV,:

- 3k 6k 4k
m or
NG 1 A, +12+ 2V, +3V, -3V, =0
3V - V-3V, =-12......(2)
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Multiplication of Eq.(1) by 9 and addition to Eq.(2) gives:
6V, =60

vV, =10V
Since V,,, =V,
V,, =10 V

In order to find R,,, All independent source values are set to 0. (Replace
voltage source with short and current source with open circuit)

R, =4k +3k/ 6k = 4k + <6k _ gy
3k + 6k
‘o Therefore when R_=6kQ then
2
P = 100 _100 _, 167 mw
3kQ 4x6k 24k
) Ry
6 kQ
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