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AP 3.1 For the circuit shown, find
(a) the voltage v,
(b) the power delivered to the circuit by the
current source, and
(c) the power dissipated in the 10 Q. resistor.

=[[(10+6) || 64 + 7.2] || 30]-2 = 122
a) v:=5A-R=60V

b) P:= v-5A = 300 W
\%

C) 130 = =2A 172 = 3A V7 = 172729 =21.6V
SOQ
Ve4 i ) )
Vg4 =V —V7y = 384V 164 = 64Q = 0.6 A g =177 —1gq = 24A

ilO = i6 PIO = iloz-IOQ =576 W



AP 3.2 a) Find the no-load value of v, in the
circuit shown.
b) Find v, when R is 150 kQ.

c) How much power is dissipated in the 25 kQ
resistor if the load terminals are accidentally
short-circuited?

d) What is the maximum power dissipated in
the 75 kQ resistor?

a) S 75
0" 754+25

200V = 150V

(75k€2) || (150k2)

b = 200V = 13333V
) Voshort = (7510 || (150kQ2) + 25K

2
(200V)
C = = 1.6 W
) P= 5
2
d) p= -2 —03W
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AP 3.3 a) Find the value of R that will cause 4 A of O,
current to flow through the 80 Q resistor in 00
the circuit shown.
b) How much power will the resistor R from ZUACD r%
part (a) need to dissipate? 800

c) How much power will the current source
generate for the value of R from part (a)?

a) if 4A is flowing through the 40+80Q resistors then

V= 4A-120€2 = 480V

so the balance of the 20A source current must flow through R.
\'%

Ri=———— =300
e 20A - 4A

b) P:= 16A-v = 7.68kW
c)  P= (20A-6082 + v)-20A = 33.6kW

(20A)% (30 || 120 + 60)Q = 33.6kW



AP 3.4 a) Use voltage division to determine the
voltage v across the 40 Q resistor in the

circuit shown.
b) Use v, from part (a) to determine the current

through the 40 Q resistor, and use this
current and current division to calculate the
current in the 30 Q resistor.

c) How much power is absorbed by the 50 Q

resistor?
a) [(50 + 10) || 30 || 20]Q2 = 1092
40
= 60V = 20V

YT 10+ 10 + 70

A\Y
P) = - 05A

4002

TP (CULLO N Y Sy sy
307 1150 + 10) || 20] + 30 '
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(130 S0 50 " 10}

= 347.22mW




AP 3.5 a) Find the current in the circuit shown.

b) If the ammeter in Example 3.5(a) is used to ‘ —
measure the current, what will it read? Iy £1000 — Fp—
a) lV terminals movement
1 ;= —— = 10mA
T e
50
From example 3.5(a) Ry := EQ
i 50mV
the movement is R, = MY _ 500
ImA

50"
e = |[22) 150} =50
so the current that will flow with the meter in series with the load resistor will be

1
1= 1V = 9.524mA
™ 105Q
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AP 3.6 a) Find the voltage v across the 75 kQ resistor
in the circuit shown.
b) If the 150 V voltmeter of Example 3.6(a)is  ®V V375K
used to measure the voltage, what will be -
the reading?

75
a) = 60V = 50V
75+ 15
| 5002
given 50mV = ————- 150V find(Ry) = 1499502
50 + Ry,
Ry = 149950 Ry +50Q = 150k
[(75k€2) || (150kQ)]
b = 60V — 46.15V
) Vreading [(75kS2) || (150k)] + 15k

V .
“reading 5 950, error
Vv

-— A ——
R,

Volimeter d’Arsonval

ternmnals movement
.—_



AP 3.7 The bridge circuit shown is balanced when
R, =100 Q, R, =1000 Q, and R3 = 150 Q.

The bridge is energized from a 5 V dc source. + |
a) What is the value of R,? =

b) Suppose each bridge resistor is capable of
dissipating 250 mW. Can the bridge be left
in the balanced state without exceeding the

power-dissipating capacity of the resistors, R := 10002 R~ := 1000 Rx := 1500
: : 1 2 3
thereby damaging the bridge?

R~-R
R R 2R3
a) o2y Ry= = 1.5k
Ry Ry 1
(5V)°




AP 3.8 Use a Y-to-A transformation to find the voltage
v in the circuit shown.

Ro-R; + Ri:Ry + RQ-R()\

Ry
Ro-R1 + R1:Ry + R»-R
Y2A(R) = 0] ' R2 2° R0
Rj
Ro-R; + R1:Ry + Ry-Ry
R» }
20 17.5")
Y2A[| 10 (=] 35 Q
5 ) 70 )

R :=[(28 || 70 + 17.5 || 105) || 35]Q = 17.5Q

v:=2A-R =35V
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