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31.37 Acoil has a resistance of 48.0 {). At a frequency of 80.0 Hz
the voltage across the coil leads the current in it by 52.3°. Deter-
mine the inductance of the coil. AN e
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31.38 Five infinite-impedance voltmeters, calibrated to read rms
values, are connected as shown in Fig 31.21. Let R = 200 (L.
L = 0400 H, C = 6.00 uF, and V = 30.0 V. What is the reading
of each voltmeter if a) w = 200 rad/s: b) w = 1000 rad/s?
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31.46 A Low-Pass Filter. Figure 31.23 shows a low-pass filter
(see Problem 31.45); the output voltage is taken across the capaci-
tor in an L-R-C series circuit. Derive an expression for V,,/V,, the
ratio of the output and source voltage amplitudes, as a function of
the angular frequency w of the source. Show that when w is Jarge
this ratio is proportional to " T and thus is very small, and show

that the ratio approaches unity in the limit of small frequency.

I

Figure 31.23 Problem 31.46.
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31.52 A 400-() resistor and a 6.00-uF capacitor are connected in
parallel to an ac generator that supplies an rms voltage of 220 V at
an angular frequency of 360 rad/s. Use the results of Problem 31.50.
Note that since there is no inductor in the circuit, the 1/wL term is
not present in the expression for Z. Find a) the current amplitude in
the resistor; b) the current amplitude in the capacitor; ¢) the phase
angle of the source current with respect to the source voltage; d) the
amplitude of the current through the generator. ) Does the source
current lag or lead the source voltage?
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