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3. An AC power supply produces a maximum voltage AV, ., = 100 V. This power
supply Is connected to a 24.0-Q resistor, and the current and resistor voltage are
measured with an ideal AC ammeter and voltmeter, as shown in Figure P33.3. What
does each meter read? Note that an ideal ammeter has zero resistance and that an
Ideal voltmeter has infinite resistance.
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Each meter reads the rms value. Al = 100V
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FIG. P33.3



10. An inductor has a 54.0-Q reactance at 60.0 Hz. What is the maximum current if this
Inductor is connected to a 50.0-Hz source that produces a 100-V rms voltage?
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17. What maximum current is delivered by an AC source with AV, ., =48.0

V and f = 90.0 Hz when connected across a 3.70-uF capacitor

Mmax

Imax = (AVmay JerC = (48.0 V)(27){90.0 s ]]{3.?11 <107 F)=| 100 mA




21. A series AC circuit contains the following components: R = 150 , L =250 mH, C =
2.00 uF and a source with AV ., = 210 V operating at 50.0 Hz. Calculate the (a)
Inductive reactance, (b) capacitive reactance, (c) impedance, (d) maximum current, and
(e) phase angle between current and source voltage.

(a) X; =wL=2x{500s")250x107 H|=[785Q
b)  Xe=—— [;_-vr(ﬁn{u ](ﬂ{mﬂnf‘ﬂ] _[159 k02
i
[ 4 2 -
(c) Z=yR*+(X, - X.)" =[152 k2
AV 210 V
(d) I ey = T2 = =| 138 mA
Oz 1m2x107 0

X —Xc
(€) #=tan ‘[ -'-H L]_ an '(-10.1)=[ —-84.3°



22. A sinusoidal voltage Av(t) = (40.0 V) sin(100t) is applied to a series RLC circuit
with L = 160 mH, C = 99.0 «F, and R = 68.0 Q. (a) What is the impedance of the
circuit? (b) What is the maximum current? (c) Determine the numerical values for I,

@, and ¢ In the equation i(t) = I ., sin(w? — @).

()  Z=yR*+(X,-Xc)" =68.0% +(160-101)" =[109 0
X; =@ L=(100)(0.160)=16.0 02
I I

Xe=—== =101
@C  (100)(99.0 x107" |
AV 400V
b [ - max —| 0.367 A
() S 7 109 ©2
X, - X~ 160-101
() tang =— = = =-1.25:

R 68.0
¢ = —0.896 rad = -51.3°

Ima =0.367 A | | @=100 rad/s | | ¢=—0.896 rad =-51.3°




26. An AC source with AV, ., =150 V and f = 50.0 Hz Is connected between points a
and d in Figure P33.26. Calculate the maximum voltages between points (a) a and b,

(b) bandc, (c) cand d, and (d) b and d.
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AV =1 Xc =(3.66)(49.0)=1791V =[ 179V
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FIG. P33.26



32. A series RLC circuit has a resistance of 45.0 Q and an impedance of 75.0 Q.
What average power is delivered to this circuit when AV, = 210 V?

Z=\R*+(X, - Xc)* or (X, - Xc)=+Z?-R?

-

| 7
(XL —Xc)=+(75.0 Q)" —(45.0 )" =60.0 O
X, -X
*;i"‘=tan'][ L ':]=I:an'][ﬂ?ﬂ£_l]=53.1:'
R 4500
AV . 210V
[ =—1mos _ =280 A
e 7 75.0 0
= AV s Wims cos ¢ = (210 V)(2.80 A)cos(53.1°)=| 353 W




33. In a certain series RLC circuit, I = 9.00 A, AV, = 180 V, and the current leads the
voltage by 37.0°. (a) What is the total resistance of the circuit? (b) Calculate the reactance
of the circuit (X, — X¢).

(a) =] o N AV e Joos ¢ =(9.00)180 cos(-37.0°)=1.29 = 10° W
=] R so 1.29 % 10° =(9.00)" R and R=|1600].
X, — X . X - X
(b) tang =— t becomes tan{-37.0%) = 'I']ﬁ = S0 X —-Xc=|-1200Q |




37. An RLC circuit Is used In a radio to tune into an FM station broadcasting at
99.7 MHz. The resistance in the circuit is 12.0 €, and the inductance is 1.40 uH.
What capacitance should be used?

o =2r997x10%)=6.26 x10° rad/s =
o =271 } 5=
c=_1 ' 1.82 pF
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