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20.

Chapter 33 Problems

An inductor (L =400 mH), a capacitor (C = 4.43 uF), and a resistor (R = 500 £2) are connected in
series. A 50.0-Hz AC source produces a peak current of 250 mA in the circuit. (a) Calculate the
required peak voltage AVmax. (b) Determine the phase angle by which the current leads or lags
the applied voltage.

At what frequency does the inductive reactance of a 57.0-uH inductor equal the capacitive
reactance of a 57.0-uF capacitor?

21. A series AC circuit contains the following components: R =150 Q, L =250 mH, C =2.00 uF and a
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source with AVmax =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 sinusoidal voltage Av(t) = (40.0 V) sin(100¢) is applied to a series RLC circuit with L =160 mH,
C=99.0 uF, 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 Imax, @, and ¢ in the equation i(t) = Imax sin(wt —

?)-

An RLC circuit consists of a 150-Q resistor, a 21.0-uF capacitor, and a 460-mH inductor,
connected in series with a 120-V, 60.0-Hz power supply. (a) What is the phase angle between
the current and the applied voltage? (b) Which reaches its maximum earlier, the current or the
voltage?
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X, =m2=27(500)(400x 107} = 126 Q
_1_ 1
© oo 2n(500)(443x107)

=719 Q

z= \/52 +(x,—x,) =4[500°+(126- 719)° = 776 ©
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P3321 (a) X, =wz=21(5005")(250x 107 & ) =
(b) Xc=w—lc=[2ﬂ'(50.0 s)(200x107° F)Tl =[159xQ]

©  z=R+(x,-x.) =[152kQ]
AV 210V
d — m ax — —
() fax z 152x10° Q

() $=tan"t [—X‘ ;X”} = tan"}(-101) =

P3322 (a) z= \/RZ +(x,- &) =4[68.07 +(160-101)° =[1090]
X,=wz=(100)(0160)=160Q
®C  (100)(990x107)

AV 400V
b = ne = = 0367A
( ) Fax zZ 109Q

© on g Xe= Ko _160-101
R 680

¢=-0896 rad = —51 3°
| £..=0367A | | @=100 rad/s| | $=-0896 rad =51 3°

=-125:

P33.23  x,=2r £Z=27(600)(0460)=173Q
1 1

2m £ 2n(60.0)(210%107°)

- =126 Q

@ npo Xe=Ke _1730-1260
R 150 Q

$=0304rad =|174°|

(b) Since X, > X, ¢is positive; so | voltage leads the current|.

=0314




