SUMMARY
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m Linearity: This property requires both additivity and
homogeneity. Using this property, we can determine the
voltage or current somewhere in a network by assuming

a specific value for the variable and then determining what
source value is required to produce it. The ratio of the
specified source value to that computed from the assumed
value of the variable, together with the assumed value of
the variable, can be used to obtain a solution.

In a linear network containing multiple independent
sources, the principle of superposition allows us to compute
any current or voltage in the network as the algebraic sum
of the individual contributions of each source acting alone.

Superposition is a linear property and does not apply to
nonlinear functions such as power.

Using Thévenin’s theorem, we can replace some portion of
a network at a pair of terminals with a voltage source V.. in
series with a resistor Ry,. V.. is the open-circuit voltage at
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the terminals, and Ry, is the Thévenin equivalent resistance
obtained by looking into the terminals with all independent
sources made zero.

Using Norton’s theorem, we can replace some portion of a
network at a pair of terminals with a current source /. in
parallel with a resistor Ryy,. I is the short-circuit current at
the terminals, and Ry, is the Thévenin equivalent resistance.

Source transformation permits us to replace a voltage
source V in series with a resistance R by a current source

I = V/R in parallel with the resistance R. The reverse is also
true. This is an interchange relationship between Thévenin
and Norton equivalent circuits.

Maximum power transfer can be achieved by selecting
the load R; to be equal to Ry, found by looking into the
network from the load terminals.

2kQ

5.1 Use linearity and the assumption that V, = 1 V to find
the actual value of V, in Fig. P5.1.

W
+
2kQ

4
N 32k V,

2
D)
ZKQT g

VWA

I =12 mA

5.4 Find I, in the circuit in Fig. P5.4 using linearity and the

assumption that /, = 1 mA.

WA WA WA
4KQ 4kQ 4KQ
< < <
12k03S <T>4mA Sako S2k0
IO
Figure P5.4

Figure P5.1

5.2 Using linearity and the assumption that /, = 1 mA, find
the actual value of 7, in the network use Fig. P5.2.

VWA
6 kQ
4 kQ
V=24V p
<
4k0 2 s S2k0
>
6 kQ
3kQ 1,

Figure P5.2

5.3 Find I, in the network in Fig. P5.3 using linearity and the

assumption that /, = 1 mA.

2k 2k
W W
o
< <
12mA<D 2k 3 2k03 T 2kQ

Figure P5.3

5.5 Find V, in the network in Fig. P5.5 using linearity and the
assumption that V, = 1 V.

I I I3
WA WV —— WA
3kQ + 3k + 3kQ .t
3
1 <
8V<_> 3k 3 3kQ 3kq V,

> 6 kQ)
Vv, V4

Figure Ps5.5

5.6 Find /, in the network in Fig. P5.6 using

superposition.
6 kQ 3 kQ
VWA VWA
evaD 2k 3 CDzmA S3k0
I o

Figure P5.6
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5.7 In the network in Fig. P5.7 find I, using

ADDITIONAL ANALYSIS TECHNIQUES

5.12 Find V, in the circuit in Fig. P5.12 using superposition. @

superposition.
6 k) 6 k()
VWA VWA
12v<:> 6k CDemA Seko
IO
Figure P5.7
5.8 Find V, in the network in Fig. P5.8 using superposition.
+ V, -
VWA VWA
3 kO 8 k()
12v<:> 6k0 3 CDzmA 32k
Figure P5.8

5.9 Find V, in the network in Fig. P.5.9 using superposition.

§4kQ

+ VvV, -
4kQ 6 kQ 8 kQ
vIV\IA vIV\IA v’V\IA
<
2k0 3 6 mA CD 4mA
Figure P5.9

@ 5.10 Find V, in the network in Fig. P5.10 using superposition.

Vo

wy W WA
6 kO 6 kO 6 kO
<
6k S 12V CD 6 mA

>

E’GKQ

Figure P5.10

5.11 Find /, in the network in Fig. P5.11 using superposition.

+ <
12V C_) g 2 kQ
4KQ 4kQ
VWA VA
2kQ
VA
I,

Figure P5.11

Cl 6 mA

+ Vv, -
Vm‘
2kQ
12V 6 mA
VA (N
+ -
\_/ /
< <
2KQ§ 2|<Q$>

32k

>

Figure P5.12

5.13 Find V,in the circuit in Fig. P5.13 using superposition.

6 mA T

1 )ama

+
2kQ v,
4kQ
VWA VWA
2kQ 2kQ
VWA
4kQ

Figure P5.13

5.14 Find /, in the circuit in Fig. P5.14 using superposition.

CT 6 mA

12V Ci) 26kn
6 kQ 6 kQ
A .
1,
6 kO
A

Figure P5.14

5.15 Find V, in the circuit in Fig. P5.15 using superposition.

+
6 mA D <geskn
6 kQ J
—W—e 6kes V,
_ <
12V CD 6k9§

Figure P5.15
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@ 5.16 Find /, in the circuit in Fig. P5.16 using superposition. 5.20 Use superposition to find V, in the network in Fig. P5.20. @

6 k()
VWA

12V 6V 12v<4_r> 6kQ3 V, C; 6V
>

<
6 ko 6 k0 S 6k CDemA g,ekﬂ

Vm‘ - v’\/\l‘

6 kQ .
vy Figure P5.20

Figure P5.16
5.21 Use superposition to find /, in the circuit in Fig. P5.21.

5.17 Use superposition to find /7, in the circuit in Fig. P5.17.

12 mA 6k 2 <+ 12V EGkQ
> T
R
_/ 6 kQ 6 kQ
— W—¢—— M
6 kQ 6 k) 7
——WW VWA 0
IO

oma (‘4 S12k0 1)ama
s 9 o

VWA VWA Figure P5.21
6 k) 6 k)
() 5.22 Use superposition to find 7, in the network in Fig. P5.22.
_/
6 mA
Figure P5.17
12V G_D C‘) 6 mA
5.18 Use superposition to find /, in the network in Fig. P5.18.
lo 2 4kQ
6 kQ) — NN——s é
VWA 3 kO
6 mA 4 mA I, BVCID 26k0
6k 2 S 6k
[ 6 kQ
Figure P5.22
Figure P5.18 5.23 Use superposition to find V, in the circuit in Fig. P5.23.
+
@ 5.19 Use superposition to find V,, in the circuit in Fig. P5.19. — f
12v(5) (Dema
3 kQ
—A—e 3K Vv,
3 kQ é
3ka 3 33k0
’ ’ 23k0 23k0

Figure P5.19 Figure P5.23
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5.24 Find V, in Fig. P5.24 using superposition.

2 kO 4kQ 2 kO
AN' AN' ANV
5 kO
+ >
1ov<i> CDmmA 3
V4 2mA 9

Figure P5.24

@ 5.25 Find /; in Fig. P5.25 using superposition.

2 k0 4k0
A A
C+ 8V 2 8ko
A A
2 k0 4k0
CJ_D 12v 3 ko Ci)mv
L

Figure P5.25

@ 5.26 Use superposition to calculate I, in Fig. P5.26.

12 kQ
ANV
6kQ I, 4kQ
M AN
12V Cj) CD 2mA <;>24 v
Figure P5.26

5.27 Calculate V, in Fig. P5.27 using superposition.

+ VvV, -
MN MV MN
6 kQ 4kQ 10 kQ
2kQ
10 kQ
12V CJ_D
6 mA

Figure P5.27

2 kQ)

Ci)mv
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5.28 Find V, in the circuit in Fig. P5.28 using superposition.

< <
2k0 3 CT 4mA 31k
6V
() I\
N\ ) N
12V
< < <
2k0 S S1ko Sk V,

Figure P5.28

5.29 Use superposition to find /, in the network in Fig. P5.29.

2 kO

VWA

Q 2mA
_/
4mA CD 4k 3
W
4KQ
6 mA CD 12 kQ‘é
IO

Figure P5.29

5.30 Use superposition to find 7, in the circuit in Fig. P5.30.

2kQ<$> 6V

3 kO

6 kQ

<
12v<i> S 4k

Figure P5.30

5.31 Use superposition to find /, in the circuit in Fig. P5.31.

Vw‘
4kQ
S6k0

R R

Sl o o
4 mA 2mA

12v<;> $3k0
IO

<$>2kQ

Figure P5.31



5.32 Use Thévenin’s theorem to find V, in the network in

Fig. P5.32.
6V 12V
OO
W, ) X
2k0 2 4k 2 2k vy,

Figure P5.32

5.33 Use Thévenin’s theorem to find 7, in the circuit using
Fig. P5.33.

12V i’) ‘gzka CDemA

4kQ 4kQ
WA VWA
I o
WA
2kQ

Figure P5.33

5.34 Use Thévenin’s theorem to find V, in the circuit using

Fig. P5.34.
+ Vv, -
vm‘
2kQ
6 mA
) )
N N\
12V
2k0 2 22k 22k0

Figure P5.34

5.35 Use Thévenin’s theorem to find V, in the circuit in

Fig. P5.35.
+
) 403 Vo
3k0 3 5 23k0
6V
vI\/\IA vI\/\IA
6 k) 6 kQ)
o
6 mA
Figure P5.35
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5.36 Use Thévenin’s theorem to find /, in the network in

Fig. P5.36.

4 mA
S
VWA
2kQ

2mA CD 1kQ Z1ko CD 6 mA

IO
Figure P5.36

5.37 Find /,in the network in Fig. P5.37 using Thevenin’s
theorem.

VWA
1kQ

VWA VWA

1kQ 2
o

4mA CD

Figure P5.37

5.38 Find V, in the circuit in Fig. P5.38 using Thévenin’s
theorem.

OF

— W———W—
1kQ 2kQ +

<T>4mA 1|<Q§> v,

22k
>

Figure P5.38

5.39 Find V, in the circuit in Fig. P5.39 using Thévenin’s

theorem.
+
1kQ g} CTD 2mA
— W— ‘52 kQ V,
2 kQ)

Ci)mv 21k

Figure P5.39
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5.40 Find /,in the circuit in Fig. P5.40 using Thévenin’s

theorem.

12V Ci)

1kQ

Figu

v’\/\l‘
D

EZKQ

>2mA

re P5.40

5.41 Find V,in the network in Fig. P5.41 using Thévenin’s

theorem.

4mA<

1k9§ Ct)mv
D
—/ \\—s
2kQ +
p 2 kQ 1%
1|<Q§> o

Figure P5.41

@ 5.42 Find I, in the network in Fig. P5.42 using Thévenin’s

theorem.

1kQ‘§

2kn‘§

12V

§2kﬂ

1 kQ

o

IO

Figure P5.42
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5.43 Use Thévenin’s theorem to find /, in Fig. P5.43.

2/’“\’* 4KkQ
N Wy
Iy
L 2 kO
oka S 4k
AW A

O

O

O

Figure P5.43

5.44 Calculate /, in Fig. P5.44 using Thévenin’s theorem.

12 k)

ANV

6kQ ],

4 kO

12V CJ_D

D

CI) 24V

Figure P5.44

5.45 Find 7, in the network in Fig. P5.45 using Thévenin’s

theorem.

1kQ
A
1mA 1kQ
-
CJ_D 6V 21k
IO

D

Figure P5.45



5.46 Find V, in the network in Fig. P5.46 using Thévenin’s

theorem.

<

o

CD1 mA S1ko
0.5 k2 0.5 kO
i %
+V, -
31k CD 2mA

e

Figure P5.46

5.47 Use Thévenin’s theorem to find /, in the network in

Fig. P5.47.

24V Ci) 5

D

—

/
2 mA

<

3k S

>

6 k)

2mA

Figure P5.47

@ 5.48 Use Thévenin’s theorem to find 7, in the circuit in

Fig. P5.48.

6 kQ

VWA

3

6 kQ
VWA

2o (D

6 kQ

<$>4kQ

VWA
4 kO

1mA CD 3k9‘§

IO

Figure P5.48

PROBLEMS

233

5.49 Given the linear circuit in Fig. P5.49, it is known that
when a 2-kQ load is connected to the terminals A-B, the
load current is 10 mA. If a 10-kQ load is connected to
the terminals, the load current is 6 mA. Find the current

in a 20-kQ load.

O A

Figure P5.49

5.50

OB

If an 8-k€ load is connected to the terminals of the

network in Fig. P5.50, V,; = 16 Q. If a 2-kQ load is
connected to the terminals, V,; = 8 V. Find V,z if a
20-k€Q load is connected to the terminals.

Figure P5.50

OA

5.51 Find /, in the network in Fig. P5.51 using Norton’s

theorem.
6 kO 3k0
Vm‘ v’\/\l‘
+ < <
12v<_> 3k0 3 1mACD 3k 3

IO

\4

Figure P5.51

5.52 Use Norton’s theorem to find /, in the circuit in

Fig. P5.52.
% 4k0 2kQ
2k0 3 2k0 3 4mACT> 4k03
IO

Figure P5.52
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5.53 Find 7, in the network in Fig. P5.53 using Norton’s 5.57 Use Norton’s theorem to find 7, in the network in @
theorem. Fig. P5.57.
Vw‘
2k 1,
e A 24V Ci) Seko S2k0
n < < 2mA
12v<_> 2kQ§ 4k9§ @ @
2mA
3k03 24k
Figure P5.53 1 1
1
5.54 Use Norton’s theorem to find V, in the network 2
in Fig. P5.54. Figure P5.57
2 kQ
VWA 5.58 Use Norton’s theorem to find /, in the circuit in @
) Fig. P5.58.
vI\/\IA —
4Kk ~—
T 2 mA C.\ AR
24V<i> V,2 4k 22k0 ~ A
6 kQ 3» S6ko S4kQ
. 6 kQ)
Figure P5.54 A
@ 5.55 Use Norton’s theorem to find /, in the circuit in
Fig. P5.55. 2mA CD 1mA CD 3k 3
IO
1 kQ<§> 1kQ ‘5 <§>1 kQ Figure P5.58
2V
5.59 Find V, in the network in Fig. P5.59 using Thévenin’s
2mA CTD _@ theorem.
34k 4v Ci) 4KQ 2/V<
Y =
Io + Vv A~ \/ +
Figure Ps.55 12V Ci) 2k S 4k0 3 v,
@ 5.56 Find V, in the circuit in Fig. P5.56 using Norton’s -
theorem.

Figure P5.59

5.60 Use Thévenin’s theorem to find V, in the circuit in

2k03 CD amA 31k0 Fig. P5.60.

I I I ~

S+ O

- 1\2{ + 2 kQ) -
2k03 S1k0 Stk V, 1k 3 21x<T> 103 v,

Figure P5.56 Figure P5.60
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5.61 Use Thévenin’s theorem to find 1, in the circuit in 5.65 Use Norton’s theorem to find V, in the network in
Fig. P5.61. Fig. P5.65.
I, 2000 I,

WA WM ———— WA 6 kQ PN 4kQ

8 kQ 2kQ 12kQ VWA <P WA
+ +

+>12v V. 24k 4k0 <+>2V ) )

Cf j‘s’ v x 6v<1> 2k 3 3mA akQ s Vv,
I, _

Figure P5.61
Figure P5.65

5.66 Find V, in the circuit in Fig. P5.66 using Thévenin’s

5.62 Use Thévenin’s theorem to find V, in the circuit in theorem.
Fig. P5.62.
+ Vv,
127 % % M
@ VW 4kQ 2kQ 4kQ
1kQ + + v
d . . 6V<+> VeS2k0 <> : Ci>12V
21, <l> 103 1k0 3 K03 v, - - ' 1000
I, _
. Figure P5.66
Figure P5.62
5.67 Find V, in the network in Fig. P5.67 using Thévenin’s @
theorem.
5.63 Find /, in the circuit in Fig. P5.63 using Thévenin’s +
theorem.
Ct) 12V CD 2 mA
1 kQ
vI\/\IA vI\/\IA I <
vV, - 1kQ o e 1k0 S v,
< 1 kQ
12V Ci) S2k0 <1L>2Vx )
1kQ 21
I, 2 <T> *
Figure P5.63
Figure P5.67
5.68 Use Thévenin’s theorem to find V, in the circuit in @
5.64 Find V, in the network in Fig. P5.64 using Thévenin’s Fig. P5.68.
theorem. 4mA
1000 7, @
6 k() /\ 1 kQ
WV AN WA W O M
+ v
+
) ) 1 kQ 6V + 1 kQ
3v<+> 2k03 1mA<T> 2k03 V, 2V, <J_r> 1o 3 V.3 2 v,
I, - - B

Figure P5.64 Figure P5.68
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@ 5.69 Use Thévenin’s theorem to find V, in the circuit in

Figure P5.72

Fig. P5.69.
4 mA
D
—/
1kQ 2y 1 kQ 1kQ
/A
— A + VWA W\V—t
‘ NG .
+
<“_L>2Vx 31k 2mA ViZika 2V,
Figure P5.69
5.70 Use Thévenin’s theorem to find V, in the network in
Fig. P5.70.
2V,
— 4
1kQ 1/2\\/ 1 kQ 1 kQ
— A\ u VW VW
+
ama (1) ama 2V, 102 1k v,
Figure P5.70
@ 5.71 Find V, in the network in Fig. P5.71 using Norton’s
theorem.
+
Ve <
__r 1 kQ
<T 4000 5»
2 kQ
— W ke V,
+
1mA CD V, 33k
Figure P5.71
@ 5.72 Find I, in the network in Fig. P5.72 using Thévenin’s
theorem.
IO
VWA 3
2 kQ
< + <
1k S 2 Vx<—> 1kQ S1ke
+
4v<t> Ve S1kQ Ci)zv

5.73 Find V, in the circuit in Fig. P5.73 using Thévenin’s

theorem.
<l 21, S1k0 CDzmA
IX
vI\/\IA vI\/\IA
1 kQ 1 kQ +
1kQ<$> 12V@> 1k0<$> Vo

Figure P5.73

5.74 Find V, in the network in Fig. P5.74 using Thévenin’s

theorem.
< < < +
2k 3 S1ke 1k SV,
S
+
2kQ et
— <
12V Ci) 2 Vx<+> 13 V,

Figure P5.74

5.75 Find V, in the network of Fig. P5.75 using Thévenin’s

theorem.
1 kQ 1 kQ
vI\/\IA vI\/\IA
-V, T +
< <
2k 3 1mA<D %3 v,
1 kQ 1 kQ -
v’\/\l‘ v’\/\l‘
2V, <> C)
2kQ 4 mA
1000 T 3 T

Figure P5.75



@ 5.76 Use Thévenin’s theorem to find , in the circuit in

Fig. P5.76.
30
MNV
I
V4 § 120 <i>2VA Cl) 5A
+ 90
60 >
702

12v<i>

Figure P5.76

@ 5.77 Use Thévenin’s theorem to find V, in the circuit in

Fig. P5.77.

20 40

AV AN

IA
10 <j> 2V, CDz A
80 50
ANV ANV
T 3l, 20V,

o O

Figure P5.77

5.78 Use Thévenin’s theorem to find 7, in the network in

Fig. P5.78.
1kQ
Vm‘
+
ViSiko S 1k
CJ_FD 6V @ 2kQ 3
]2V,
1 kQ 5 G_r) 2V 1,

Figure P5.78
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5.79 Use Thévenin’s theorem to find V, in the network

in Fig. P5.79.

1k 3

>

B0

1kQ

< <
§1k9 21 kQ
)
NG |

Figure P5.79

5.80 Find the Thévenin equivalent of the network in
Fig. P5.80 at the terminals A-B.

1kQ 2k
W W\ 0A
' V
Ve S1ko <T /ﬁ 1kQ
O B

Figure P5.80

5.81 Find the Thévenin equivalent of the network in
Fig. P5.81 at the terminals A-B.

. 1000 [
W E—y—oa
1kQ<§> 2kQ<§> 2kQ
Ix
O B

Figure p5.81

5.82 Find the Thévenin equivalent circuit of the network in @
Fig. P5.82 at the terminals A-B.

30 50
MN MN
| 4
VA% 120 2V 4
+ 90
AN' ANV
6Q
7Q
<l> 4IA
A B

Figure P5.82
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5.83 Find the Thévenin equivalent of the network below at the
terminals A-B in Fig. P5.83.

A
O

o™

Figure P5.83

5.84 Find I, in the network in Fig. P5.84 using Thévenin’s
theorem.

<
Al <T> 21k <J_r> 2V,
>
+ Vx - 1 X
vy, Yy,
1kQ 1kQ

<
sV <+ S1k0

op

I

o

Figure P5.84

5.85 Use source transformation to find V, in the network

in Fig. P5.85.
o S
o 12 kQ
6V N
2mA<T> 6k0 3 1k 3V, C;) 24V

Figure P5.85

5.86 Find I, in the network in Fig. P5.86 using source
transformation.

3kQ
vI\/\IA
()

-

/

4 mA
312k9

10

VWA
6 kQ

Ow

VWA
9 kQ

§4kﬂ ‘gskﬂ

Figure P5.86
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5.87 Find V, in the network in Fig. P5.87 using source

transformation.
VWA VWA
6 k() 2 kQ)
<
$3kQ
>

Y6

<1>12v

Sake

Figure P5.87

VO

5.88 Use source transformation to find 7, in the network in

Fig. P5.88.
v’\/\l‘ @ V%A
4 kQ) Y 6 k)
2kQ<$> 2mA<l> <$>2kQ

Figure P5.88

5.89 Find V, in the network in Fig. P5.89 using source

transformation.
+ V, -
A% A% A%
3kQ 3kQ 4kQ
< <
$3k0 2mA 12kQ S12k0
> >
Figure P5.89

5.90 Find /, in the network in Fig. P5.90 using source

transformation.
4 mA
D
—
/
VWA VWA
3 kO 4 kQ)

<T>4mA ESkQ

IO

12 kQ CD 2mA Ct) 12V

Figure P5.90



5.91 Find /, in the circuit in Fig. P5.91 using source

<$>3 kQ

transformation.
VWA vIV\IA @ VWA
6 k) 3 kQ 3 kQ
12V
S4kQ
<
36k Q 2mA  33k0
C; 6V I,
Figure P5.91
@ 5.92 Use source exchange to find /, in the network in
Fig. P5.92.
6V
e
20 mA <
CD Se6ko
VWA
3 kO
< 4kQ
vIV\IA
12 kQ)
2 6kO
>
N U
—/
8V

Figure P5.92

5.93 Use a combination of Y-A transformation source trans-
formation to find 7, in the circuit in Fig. P5.93.

6V

6 kO 6 k)

VWA D VWA
/
I,
< < P,

6 kQ 2 g 4kQ é 3kQ
4 KO
Vm‘

GKQE’ 4k 3 2mA<T>
VMA @ Vw‘
6 k) = 4kQ

Figure P5.93
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5.94 Find V, in the network in Fig. P5.94 using source

exchange.
6 kQ
-
12v(t) 6ke3 2k V, 32kQ { )ama
2k0
2k03 CszA 12V 22k

\AA4

1kQ

Figure P5.94

&

5.95 Use source exchange to find /, in the circuit in Fig. P5.95. @

240 oY
[ VVVA I_
/
1kQ3  2mA 1kQ p:
6vV(™

>

6 kO
Figure P5.95

5.96 Use source exchange to find I, in the network in

Fig. P5.96.
Q 3kal,  2kQ
av(* 8kO 3 1)2ma émv
2kQ
12 kQ
4kQ3 38k0 36k0
4KQ 8 kQ

Figure P5.96

leQ
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@ 5.97 Use source exchange to find /, in the network in

Fig. P5.97.
4kQ 3kQ
3k0 3 f)ama  36ko $4kQ
2k
] 2ko
12V i) 32k0 26 k0 C; 6V
2kQ
3kQ ) 3kO
2mA( ] 34k 6k03 32k

Figure P5.97

5.98 Use source transformation to find /, in the network

<gekﬂ

in Fig. P5.98.
6 kQ 3kQ
vm‘ VI\NA
12V C;) 6 kO
12 kQ
lo
_ —
/
2 mA
VI\/\IA
3kQ

Figure P5.98

5.99 Using source transformation, find V, in the circuit

in Fig. P5.99.
V%A vIV\IA
6 kO 8 kQ +
+ < <
12v<_> 3k S 402V,
2kQ -
vIV\IA
)
N
2mA

Figure P5.99
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5.100 Using source transformation, find /, in the circuit in

Fig. P5.100.
VMA
8 kO
2k23  2mA
1 mACT) A%
3k
6k
IO

Figure P5.100

5.101 Use source transformation to find /, in the circuit

in Fig. P5.101.

v’\/\l‘
4KQ
<
S6kQ
>
p VR VR
kQ — —
S6 ., -,
4 mA 2 mA
— <
12v<+> éa kQ
I,

<$>.2k(),

Figure P5.101

5.102 Using source transformation, find /, in the

network in Fig. P5.102.

2kQ

v’\/\l‘

X @2 mA
ama(t 4k03
W
4k0
6mA<T> 12k03
IO

Figure P5.102



@ 5.103 Use source transformation to find /, in the circuit in

Fig. P5.103.

2 kO

vI\/\IA

12v<ﬁ>

6V

3 kO

6|<Q§>
12V

<

§4k9

IO

o

Figure P5.103

5.104 Use source transformation to find /, in the circuit in

Fig. P5.104.

6 kQ

v’\/\l‘

2on (D

<
éem

<$>4kQ

VWA
4 kQ

(D

3k 2

>

IO

Figure Ps5.104

5.105 Using source transformation, find 7, in the circuit in

Fig. P5.105.

O

)

!

(

3 kQ

VWA

g}GkQ

<
S2kQ
>
2mA
o
N

Figure P5.105

5.106 Find R, in the network in Fig. P5.106 in order to
achieve maximum power transfer.

WA VWA
2kQ 2kQ
< < <
Cﬁ 12V S 2kQ S2kQ
> >

SRy

Figure P5.106
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5.107 In the network in Fig. P5.107 find R, for maximum
power transfer and the maximum power transferred to

this load.
1kQ 2k
< <
S2k0 <T>4mA sS4k R;

Figure P5.107

5.108 Find R, for maximum power transfer and the
maximum power that can be transferred to the load in

Fig. P5.108.
2 mA
S
VWA VWA
3kQ 2kQ
Cf) 6V ‘5» 6 kQ Ry

Figure P5.108

5.109 Calculate the maximum power that can be transferred
to R, in Fig. P5.109.

—WVW NV MV
6 kQ
5 KO Ry 10 kQ
10 kQ)
Yo O
3 mA

Figure P5.109

5.110 Find the value of R; in Fig. P5.110 for maximum power
transfer and the maximum power that can be dissipated
in R,.

@

2 kO

4 kQ

Figure Ps5.110
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@ 5.111 Determine the value of R; in Fig. P5.111 for maximum
power transfer. In addition, calculate the power dissipat-
ed in R; under these conditions.

Ry,
AN'

MV 7 MN
15 Q 20 Q)

4ACD1OQ§ 30V Cf)zov 2200

Figure P5.111

5.112 Determine the value of R; in the network in Fig.
P5.112 for maximum power transfer.

5 kQ 5 kQ
VWA VWA

Cj)mv 1007 SR,

Figure P5.112

@ 5.113 Find R, for maximum power transfer and the
maximum power that can be transferred to the load
in Fig. P5.113.

VWA : VWA
2kQ 3 kO

N
1mA CD V,S1ko To‘gg SR

Figure P5.113

5.114 Find the value of R; in the network in Fig. P5.114 for
maximum power transfer.

+ Vi
VWA VWA
20 40

40

4V, <f>
MA

Figure P5.114
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5.115 Find the value of R; in Fig. P5.115 for maximum power

transfer and the maximum power that can be transferred

to R;.
2V
80 40 A
— A AV Z 3
SV, s N

12v<f> 2A<D SR,

Figure P5.115

5.116 Find the value of R, in Fig. P5.116 for maximum power
transfer and the maximum power that can be dissipated
inR;.

50 50
MV *

2

Figure P5.116

5.117 Find the value of R; in Fig. P5.117 for maximum power @
transfer. In addition, calculate the power dissipated in
R; under these conditions.

4 kQ) 4 kQ)
ANV ) g ANV
Ry
12V Cj)
6k 2 mA <1> 21,
Ix

Figure P5.117

5.118 Find the value of R; in Fig. P5.118 for maximum
power transfer. In addition, calculate the power dissi-
pated in R; under these conditions.

6 kQ 3kQ
A  —YYY
+
Ry,
12V J_FD 3mACD V2 2k0

0.5V,

Figure P5.118



@ 5.119 Calculate the maximum power that can be transferred
to R, in the circuit in Fig. P5.119.

4V,

/\ 40

N4 WV

VWA VWA

40 + | 40

V,340Q
1oov<i> - IR,
>

20V

Figure P5.119

@ 5.120 Find R, for maximum power transfer and the
maximum power that can be transferred in the network
in Fig. P5.120.

2kQ
Vm‘
V%A V%A
4kQ R
1 mA C) % J J +
X 2 kQ 2 kO
s <D g Vs

Figure P5.120

@ 5.121 Find the value of R; in Fig. P5.121 for maximum power
transfer and the maximum power that can be dissipated

in R;.
20 40
v’\/\l‘ v’\/\l‘
Iy
§ 10 T>ovy, C)z A
80 Rp
ANV ANV
- Va4 +
9V<J_r> <T>3IA 220

Figure P5.121
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5.122 Solve the remaining problems using computational
methods. Find I, in the network in Fig. P5.122.

6 kQ 6 kQ
va vm‘
+ < <
12V<_> 6kQ S G)GmA éekg
IO

Figure P5.122

5.123 Find V, in the network in Fig. P5.123.

(D

VMA

6 k()

VMA

O
g 12 kQ)

6V

vI\/\IA
S+

4 kQ)

ot

Figure P5.123

5.124 Find /, in the circuit in Fig. P5.124.

6 kQ

VWA

6 kQ
VWA

2D

éﬁkﬂ

Vm‘

§4kﬂ

VWA
4 kQ

(D

3k9§

IO

Figure P5.124

5.125 Find V, in the network in Fig. P5.125.

v’\/\l‘

2kQ

v’\/\l‘

<

<§>1kQ

v’\/\l‘
2 kQ

12v<1>

2V, <f> 1kQ<§>

IO

Figure P5.125
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