Chapter 29

Alternating-Current Circuits
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	Picture the Problem We can use T = 2(/( and 
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to relate T (and hence f) to L and C.


	(a) Express the period of oscillation of the LC circuit:
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	For an LC circuit:
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	Substitute to obtain:
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	Substitute numerical values and evaluate T:
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	(b) Solve equation (1) for L to obtain:
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	Substitute numerical values and evaluate L:
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	Picture the Problem We can use the expression 
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for the resonance frequency of an LC circuit to show that each circuit oscillates with the same frequency. In (b) we can use 
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, where Q0 is the charge of the capacitor at time zero, and the definition of capacitance 
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to express Imax in terms of (, C and V.


	Express the resonance frequency for an LC circuit:
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	(a) Express the product of L and C for each circuit:
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	Because L1C1 = L2C2 = L3C3:
	



	(b) Express Imax in terms of the charge stored in the capacitor:

	


	Express Q0 in terms of the capacitance of the capacitor and the potential difference across the capacitor:

	


	Substitute to obtain:
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or, for ( and V constant,
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	(b) Express Imax in terms of the charge stored in the capacitor:
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	Express Q0 in terms of the capacitance of the capacitor and the potential difference across the capacitor:
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	Substitute to obtain:
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or, for ( and V constant,
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Chapter 30

Maxwell’s Equations and Electromagnetic Waves
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	Picture the Problem We can differentiate the expression for the electric field between the plates of a parallel-plate capacitor to find the rate of change of the electric field and the definitions of the conduction current and electric flux to compute Id.


	(a) Express the electric field between the plates of the parallel-plate capacitor:
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	Differentiate this expression with respect to time to obtain an expression for the rate of change of the electric field:
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	Substitute numerical values and evaluate dE/dt:
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	(b) Express the displacement current Id:
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	Substitute for the electric flux to obtain:
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	Substitute numerical values and evaluate Id:
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	Picture the Problem We can use Ampere’s law to a circular path of radius r between the plates and parallel to their surfaces to obtain an expression relating B to the current enclosed by the amperian loop. Assuming that the displacement current is uniformly distributed between the plates, we can relate the displacement current enclosed by the circular loop to the conduction current I.


	Apply Ampere’s law to a circular path of radius r between the plates and parallel to their surfaces to obtain:
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	Assuming that the displacement current is uniformly distributed:
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where R is the radius of the circular plates.



	Substitute to obtain:
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	Solve for B:
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	Substitute numerical values and evaluate B:
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