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Vap = 240 — 180 = 60 V;  therefore, ic = 60/15 = 4 A
tlc=1e—1=4—1=3A; therefore, vp. = 10i. = 30V
Veqd = 180 — vpe = 180 — 30 = 150V,

therefore, iq = veq/(12 + 18) = 150/30 = 5 A
ih=1qg—1l.=H—3=2A
Vae = Uab T Upe = 60+30=90V
R = vae/ip, = 90/2 = 45

CHECK: i, =ip+ic=2+4=6A
Paey = (240)(6) = 1440 W
S Puo= 1(180) + 4(45) 4 9(10) + 25(12) + 25(18) + 16(15) = 1440 W (CHECKS)
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P 2.28 [a] 7, = 0 because no current can exist in a single conductor connecting two parts
of a circuit.

[b]

9k 3ka

200v

—200 + 800074 + 12,000z, = 0 SO iy = 200/20,000 = 10 mA
va = (12 x 10%)(10 x 1073) = 120 V

5x 1073va = 0.6 A

9000z; = 3000i4 SO 19 = 31

0.6 + 7:1 + 'ig =0 SO 0.6 + 7:1 + 3'&1 =0 thus 'il =—0.15A
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P 2.26 [a] Start with the 22.5 € resistor. Since the voltage drop across this resistor is 90 V,
we can use Ohm’s law to calculate the current:
) 90V
12250 = m
Next we can calculate the voltage drop across the 15 2 resistor by writing a
KVL equation around the outer loop of the circuit:

—240V4+90V 40150 =0 N visq = 240 —90 =150V

=4A

Now that we know the voltage drop across the 15 € resistor, we can use Ohm’s
law to find the current in this resistor:

Write a KCL equation at the middle right node to find the current through the
5 resistor. Sum the currents entering:

4A—-10A+i50=0 N 50 =10A—-—4A=6A

Write a KVL equation clockwise around the upper right loop, starting below
the 4 Q resistor. Use Ohm’s law to express the voltage drop across the resistors
in terms of the current through the resistors:

—v4q+90V + (5Q2)(-6A) =0 SO ua=90V-30V=60V
Using Ohm’s law we can find the current through the 4 €2 resistor:

g = % =15A

Write a KCL equation at the middle node. Sum the currents entering:
15A—6A —iyng=0 S0 i = 1DA—6A=9A

Use Ohm’s law to calculate the voltage drop across the 20 2 resistor:
vy = (202)(9A) =180V

All of the voltages and currents calculated above are shown in the figure below:
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Calculate the power dissipated by the resistors using the equation pp = Ri%:
paa = (4)(15)> =900W  paq = (20)(9)® = 1620 W
psa = (5)(6)> = 180W  posse = (22.5)(4)> = 360 W
pisa = (15)(10)* = 1500 W

[b] We can calculate the current in the voltage source, ¢, by writing a KCL equation
at the top middle node:
ig=15A+4A=19A

Now that we have both the voltage and the current for the source, we can
calculate the power supplied by the source:

Py = —240(19) = —4560 W thus pg (supplied) = 4560 W

[c] Z P = 900 + 1620 + 180 + 360 + 1500 = 4560 W
Therefore,

Z JPsupp = Z Fais
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P2.29

First note that we know the current through all elements in the circuit except the
200 €2 resistor (the current in the three elements to the left of the 200 (2 resistor is i3;
the current in the three elements to the right of the 200 €2 resistor is 49i3). To find
the current in the 200 €2 resistor, write a KCL equation at the top node:

ig +49ig = io000 = 50ig

We can then use Ohm’s law to find the voltages across each resistor in terms of 7.
The results are shown in the figure below:

+55,000ig~ - —24,500ig +
55k Q) U-j\V B 500Q
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[a] To find i3, write a KVL equation around the left-hand loop, summing voltages

in a clockwise direction starting below the 7.2V source:

—7.2V +55,0004; + 0.7V + 10,000ig = 0

Solving for iz

55,000i5 + 10,0005 = 6.5V SO 65,000i3 = 6.5V

Thus,

ig = % = 100 uA

Now that we have the value of i3, we can calculate the voltage for each
component except the dependent source. Then we can write a KVL equation

for the right-hand loop to find the voltage v, of the dependent source. Sum the
voltages in the clockwise direction, starting to the left of the dependent source:

—vy — 24,500ig + 9V — 10,000i5 = 0
Thus,
v, =9V —34,500i5 = 9V — 34,500(100 x 107°) =9V —3.45V =5.55V
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[b] We now know the values of voltage and current for every circuit element. Let’s
construct a power table:

Element | Current | Voltage | Power Power

(1A) (V) Equation (LW)

7.2¥ 100 72| p=—w —720
55 k(2 100 55| p= Ri® 550
0.7V 100 0.7 p=wi 70
20082 5000 1| p=Ri? 5000
Dep. source 4900 555 | p=uwi 27,195

5002 4900

b2
NS
n

p = Ri® 12,005
9V 4900 9| p=—vi | —44,100

The total power generated in the circuit is the sum of the negative power values
in the power table:

—720 tW + —44,100 W = —44,820 uW

Thus, the total power generated in the circuit is 44,820 uW. The total power
absorbed in the circuit is the sum of the positive power values in the power
table:

550 W + 70 pW + 5000 W + 27,195 pW + 12,005 pW = 44,820 uW

Thus, the total power absorbed in the circuit is 44,820 W and the power in the
circuit balances.
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