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35.25. Solve: (a) When the resistance is doubled, the resonance frequency stays the same because f is indepen​dent of R. Hence, f  200 kHz.

(b) From Equation 35.30, 
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When the capacitor value is doubled, 
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35.39. Visualize: Please refer to Figure 35.13. 

Solve: For an RC filter, 
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At the crossover frequency 
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	35.43. Visualize: 
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Solve: (a) The figure shows that the equivalent capacitance of the three capacitors is 2 F. The capacitive reactance and peak current are
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(b) All the current passes through the 3 F capacitor. Thus the peak voltage across the 3 F capacitor is 
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35.47. Model: While the AC current through an inductor lags the inductor voltage by 90, the current and the voltage are in phase for a resistor.

Visualize: Series elements have the same current, so we start with a common current phasor I for the inductor and resistor,
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Please refer to Figure P35.37. 

Solve:  Because we have a series RL circuit, the current through the resistor and the inductor is the same. The voltage phasor VR is along the same direction as the current phasor I. The voltage phasor VL is ahead of the current phasor by 90(. 

(a) From the phasors in the figure, 
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. Noting that VL IL and VR  IR, 
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(b) As  ( 0 rad/s, 
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(c) The LR circuit will be a low-pass filter, if the output is taken from the resistor. This is because VR is maximum when  is low and goes to zero when  becomes large.

(d) At the cross-over frequency, VL  VR . Hence,
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35.49. Visualize: The circuit looks like the one in Figure 35.17.

Solve: (a) The impedance of the circuit is
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The peak current is
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(b) The phase angle is
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Because 
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 is negative, this is a capacitive circuit.

(c) The average power loss is
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35.53. Visualize: The circuit looks like Figure 35.17.

Solve: (a) The impedance of the circuit for a frequency of 3000 Hz is
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The peak current is


[image: image29.wmf]0

5.0 V

0.072 A

69.53

I

Z

===

W

E


The phase angle is
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(b) For 4000 Hz, Z  50.0  I  0.100 A, and   0(.

(c) For 5000 Hz, Z  62.42  I  0.080 A, and   36.8(
The following table summarizes the results.

	
	f  3000 Hz
	f  4000 Hz
	f  5000 Hz

	Z ()
	69.53
	50.0
	62.42

	I (A)
	0.072
	0.100
	0.080
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Physlet Problem 31.1:
Average power = IrmsVrms = ½ IpeakVpeak   …. You must open and close switches so that one bulb is on at a time.
A) ½ (0.5 A * 170 V)  ≈  43 Watts (close S2, S4, S5)
B) ½ (0.75 A * 170 V)  ≈ 64 Watts (close S1, S3, S5)

C) ½ (0.75 A * 170 V) ≈ 64 W (close S1, S2, S5)
D) ½ (1.20 A * 170 V) ≈ 100 W (close S1, S2, S4)

(Note that above currents and voltages are approximate measurements taken from the Physlet.)

Physlet Problem 31.2:
a) See page 1064 in Knight text for review of transformers.  N2/N1 = V2/V1.  V2  ≈ 43 V, and V1  ≈ 170 V, so the number of turns on the secondary is N2 = (43/170)400 = 100 turns.
b) Assume power(primary) = power(secondary).  Secondary peak current is 43V/200Ω = 0.215 A.  So peak power(secondary) = 0.215A * 43 V = 9.2 W.  Then peak primary power = 9.2 W = Ipk * 170V, so Ipeak  = 0.054 A.  Thus the rms primary current is  0.054A/sqrt(2) = 0.038 A.

c) Average power = IrmsVrms  = ½ IpeakVpeak = ½ (43V)(0.215A) = 4.6 W
Again, note that these values are based on approximate measurements taken from the Physlet.

Physlet Problem 31.8
Measure period T = 1.1 ms, so f = 909 Hz.  So ω = (LC)-1/2, and C = 2.0·10-7 F = 20 μF.
Solve for L = 1.5 mH.  Average power dissipated is zero  - no resistance in the circuit, so the circuit oscillates forever!

































_1143746239.unknown

_1143746544.unknown

_1143746593.unknown

_1143746885.unknown

_1143747256.unknown

_1143747257.unknown

_1143747254.unknown

_1143747255.unknown

_1143746886.unknown

_1143746883.unknown

_1143746884.unknown

_1143746882.unknown

_1143746567.unknown

_1143746578.unknown

_1143746556.unknown

_1143746516.unknown

_1143746527.unknown

_1143746240.unknown

_1143745806.unknown

_1143745808.unknown

_1143745809.unknown

_1143746238.unknown

_1143745807.unknown

_1143744817.unknown

_1143745804.unknown

_1143745805.unknown

_1143745713.unknown

_1143744816.unknown

_1126362851.unknown

