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Chapter 2

AP 2.1 For the circuit shown,
a) What value of vg is required in order for the
    interconnection to be valid?
b) For this value of vg, find the power associated
    with the 8 A source.

a) ib 8− A:= vg
ib
4S

2− V=:=

b) P ib− vg⋅ 16− W=:= power is delivered by the current source



AP 2.2 For the circuit shown,
a) What value of α is required in order for the
    interconnection to be valid?
b) For the value of a calculated in part (a), find
    the power associated with the 25 V source.

a) vx 25− V:=

α vx⋅ 15− A= solve α, 
3 A⋅
5 V⋅

→ 0.6S=

b) P vx− 15⋅ A 375W=:= absorbed.



AP 2.3 For the circuit shown,
a) If vg = 1 kV and ig = 5 mA, find the value
    of R and the power absorbed by the resistor.
b) If ig = 75 mA and the power delivered by
    the voltage source is 3 W, find vg, R, and the
    power absorbed by the resistor.
c) If R = 300 Ω and the power absorbed by R
    is 480 mW, find ig and vg.

a) vg 1kV:= ig 5mA:= R
vg
ig

200 kΩ=:= P vg ig⋅ 5W=:=

b) ig 75mA:= P 3W:= vg
P
ig

40V=:= R
vg
ig

533.333Ω=:= P 3W=

c) R 300Ω:= P 480mW:= ig
P
R

40mA=:= vg
P
ig

12V=:=



AP 2.4 For the circuit shown,
a) If ig = 0.5 A and G = 50 mS, find vg and
    the power delivered by the current source.
b) If vg = 15 V and the power delivered to the
    conductor is 9 W, find the conductance G
    and the source current ig.
c) If G = 200 µS and the power delivered to
    the conductance is 8 W, find ig and vg. mS 10 3− S≡

μS 10 6− S≡

a) ig 0.5A:= G 50mS:= vg
ig
G

10V=:= P ig vg⋅ 5W=:=

b) vg 15V:= P 9W:= G
P

vg
2

40mS=:= ig
P
vg

0.6A=:=

c) G 200μS:= P 8W:= ig P G⋅ 40mA=:= vg
P
ig

200V=:=



AP 2.5 For the circuit shown, calculate (a) i5; (b) v1;
(c) v2; (d) v5; and (e) the power delivered by
the 24 V source.

a) i5
24V

3 7+ 2+( )Ω
2A=:=

b) v1 i5− 2⋅ Ω 4− V=:=

c) v2 i5 3⋅ Ω 6V=:=

d) v5 i5 7⋅ Ω 14V=:=

e) P 24V i5⋅ 48W=:=



AP 2.6 Use Ohm's law and Kirchhoff s laws to find the
value of R in the circuit shown.

vR 200V 120V− 80V=:=

i
120V
24Ω

120V
8Ω

+ 20A=:=

R
vR
i

4Ω=:=



AP 2.7 a) The terminal voltage and terminal current
    were measured on the device shown. The
    values of vt and it, are provided in the table.
    Using these values, create the straight line
    plot of vt versus it. Compute the equation of
    the line and use the equation to construct a
    circuit model for the device using an ideal
    voltage source and a resistor.
b) Use the model constructed in (a) to predict
    the power that the device will deliver to a
    25 Ω resistor.

vt

25
15
5
0














V:= it

0
.1
.2
.25














A:=

v it( ) 25− V
.25A

it⋅ 25V+:=
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v i( )

it

v it( )
→
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0














V=

a) Vth 25V:= Isc 0.25A:= R
Vth
Isc

100Ω=:=

b) RL 25Ω:= VL
25

100 25+
Vth⋅ 5V=:= P

VL
2

RL
1W=:=



AP 2.8 Repeat Assessment Problem 2.7 but use the
equation of the graphed line to construct a circuit
model containing an ideal current source
and a resistor.


