
Home Work 11 

 

11-1 Using the loop rule, derive the differential equation for an LC circuit:  
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11-2 A series circuit containing inductance L1 and capacitance C1 oscillates at angular 

frequency ω. A second series circuit, containing inductance L2 and capacitance C2, 

oscillates at the same angular frequency. In terms of ω, what is the angular frequency 

of oscillation of a series circuit containing all four of these elements? Neglect 

resistance. (Hint: Use the formulas for equivalent capacitance and equivalent 

inductance; see Section 25-4 and Problem 47 in Chapter 30.) 

 

11-3 An alternating source with a variable frequency, a capacitor with capacitance C, 

and a resistor with resistance R are connected in series. The following figure gives the 

impedance Z of the circuit versus the driving angular frequency ωd; the curve reaches 

an asymptote of 500 Ω, and the horizontal scale is set by ωds = 300 rad/s. The figure 

also gives the reactance XC for the capacitor versus ωd. What are (a) R and (b) C?  

 

 

11-4 An alternating source with a variable frequency, an inductor with inductance L, 

and a resistor with resistance R are connected in series. The following figure gives the 

impedance Z of the circuit versus the driving angular frequency ωd, with the 

horizontal axis scale set by ωds = 1600 rad/s. The figure also gives the reactance XL 

for the inductor versus ωd. What are (a) R and (b) L?  
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11-5 A typical light dimmer used to dim the stage lights in a theater consists of a variable inductor L 

(whose inductance is adjustable between zero and Lmax) connected in series with a lightbulb B, as 

shown in the following figure. The electrical supply is 120 V (rms) at 60.0 Hz; the light-bulb is 

rated at 120 V, 1000 W. (a) What Lmax is required if the rate of energy dissipation in the lightbulb is 

to be varied by a factor of 5 from its upper limit of 1000 W? Assume that the resistance of the 

lightbulb is independent of its temperature. (b) Could one use a variable resistor (adjustable between 

zero and Rmax) instead of an inductor? (c) If so, what Rmax is required? (d) Why isn't this done? 

 

 

11-6 The following figure shows an “autotransformer.” It consists of a single coil (with an iron 

core). Three taps Ti are provided. Between taps T1 and T2 there are 50 turns, and between taps T2 and 

T3 there are 800 turns. Any two taps can be chosen as the primary terminals, and any two taps can be 

chosen as the secondary terminals. For choices producing a step-up transformer, what are the (a) 

smallest, (b) second smallest, and (c) largest values of the ratio Vs/Vp? For a step-down transformer, 

what are the (d) smallest, (e) second smallest, and (f) largest values of Vs/Vp? 

 


