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Solutions to Exercises

Chapter 1

Exercise 1. Use Eq. (1.6) and take the resistivity value from Table 1.2. Also, the wire has
diameter 1 mm = 1073 m so the area is A = mr? = W(Q)Q = 7.85 x 1072 m?. Finally,

the length of the wire is 1 m, so R = p% = (100 x 1078 Q- m) (sgsits—>) = 1.27 Q.

Exercise 2. Equation (1.7) gives P = I?R for resistors. Thus 0. = /(P/R). For
the 10 W resistor we obtain Ine, = /(10 W/10 kQ) = 0.032 A and for the quarter-watt

resistor Iyee = +/(0.25 W/10 k) = 0.005 A.

Exercise 3. Equation (1.8) gives P = V?2/R for resistors. For the 100  resistor we
obtain P = (100 V)2/100 © = 100 W while for the 100 k) resistor we obtain P =
(100 V)2/100 k2 = 0.1 W.

Exercise 4. The current through Rj is the same as the current supplied by the battery. To
find this current, we first find the total resistance of the circuit. The parallel combination
of R1 and R, is Rl?fl_% = % = 2.73 Q. This resistance is then in series with R3 so

Riot =3 Q+273Q =573 Q and Is = Vi /Ryt = 5 V/5.73 Q = 0.873 A.

Exercise 5. Building on the result of the previous problem, the voltage across R; and Ry
is Vi —IsR3 =5V — (0.873 A)(3 ) = 2.38 V. Therefore, I = (2.38 V) /(6 Q) = 0.397 A
and I; = (2.38 V) /(5 ) = 0.476 A.

Exercise 6. When the meter is connected, the input resistance of the meter R,, will be
in parallel with the 1 k() resistor (call this resistor Ry). The resulting circuit will still be a
voltage divider, but R is replaced by the parallel combination of Ry and R,,, Ra//Rm =

%. The voltage across this resistance is then given by the voltage divider equation
[Eq. (1.21)]: . R
Vout = Vin 2// - = Vin 2
Ry + (R2//Rn) Ri1Ry 4+ Ri Ry, + Ro Ry,

where we have called the 2 k{2 resistor R;. Putting in the numbers:

(1 k)(100 Q)
2 kQ)(1 kQ) + (2 kQ2)(100 ) + (1 kQ)(100 Q)

(1 kQ)(1 k)
2 kQ)(1 kQ) + (2 kQ)(1 kQ) + (1 kQ)(1 kQ)

Ry =1009Q: Vo =3V =0.130 V

Rp=1kQ: Vo =3V = 0.600 V

1



(1 k) (50 k)

(2 k(1 kQ) + (2 kQ)(50 kQ) + (1 k2)(50 k)
(1kQ)(1 MQ)

(2 kQ)(1 kQ) + (2 k) (1 MQ) + (1 kQ)(1 MQ)

Ry =50kQ: Vo =3V =0.987V

=0.999 V

Ry =1MQ: Vo =3V

Exercise 7. When the voltmeter is attached the circuit appears as shown below.
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This is a voltage divider so V,, = Vbﬁ . Solving for R; gives R; = Rm“//—b — R, =

(1000 Q)33 — 1000 © = 667 €.

1 MQ

Exercise 8. Referring to the diagram for Exercise 7, we have V,,, = VbRR—rR = (1.5 V) 1vo3667a =

1.499 V.

Exercise 9. Start by combining the 10 €2 and 5 2 resistors in series to form a 15 €2 resistor.
This, in parallel with the existing 15 {2 resistor gives a 7.5 €2 resistor. This resistor is in
series with the 3 2 and 2 ), giving a total of 34 7.5 +2 = 12.5  across the terminals.

Exercise 10. From the result of Exercise 9 we know that the current supplied by the
battery is I1 = Viat/Riot = 25 V/12.5 Q = 2 A. This means the voltage across the 15 Q
resistor is Vis = 25 V—-1;(3 Q4+ 2 Q) = 15 V. This is also the voltage across the series
combination of the 10 © and 5 2 resistors. Thus the current through the 10 2 resistor is
Vis/(10 Q+5 Q) =1A.

Exercise 11. Assign current names and directions as shown below. For the left and right

I 1.
—1> Ry R3 43—
MV AV
3Q 80
Vi —=—5V R2§5Q Vo—="15V
e

halves of the circuit, KVL gives
a) Vl — IlRl — IQRQ =0

V2 — Ro
Rs
and KCL gives I; + Is = I or I; = I — I3. Using this last result in a) gives

b) VQ—IgRg—IQRQZO — 13:

Vi — (I — Is)R1 — IRy = 0



