15. Calculate the reactance of a 5.0-uF capacitor at (a) 60 Hz, (b) 600 Hz, and (c) 6000 Hz.



25. A resistor and capacitor are connected in series across an ac generator. The emf of the generator is given
by v(t) = Vi cos wt, where Vy = 120V, @ = 120z rad/s, R = 400 Q, and C = 4.0uF. (a) What is the
impedance of the circuit? (b) What is the amplitude of the current through the resistor? (c) Write an expression
for the current through the resistor. (d) Write expressions representing the voltages across the resistor and
across the capacitor.



31. Calculate the rms currents for an ac source is given by v(f) = V) sin wt, where V; = 100 V and
@ = 2007z rad/s when connected across (a) a 20-uF capacitor, (b) a 20-mH inductor, and (c) a 50-€2 resistor.



37. The resonant frequency of an RLC series circuit is 2.0 X 10°Hz. If the self-inductance in the circuit is 5.0
mH, what is the capacitance in the circuit?



45. A step-up transformer connected to a 110-V line is used to supply a hydrogen-gas discharge tube with 5.0
kV (rms). The tube dissipates 75 W of power. (a) What is the ratio of the number of turns in the secondary
winding to the number of turns in the primary winding? (b) What are the rms currents in the primary and
secondary windings? (c) What is the effective resistance seen by the 110-V source?



33. Show that the magnetic field at a distance r from the axis of two circular parallel plates, produced by

placing charge Q(f) on the plates is
By = fo 400
md = 2z dt -




41. If the Sun suddenly turned off, we would not know it until its light stopped coming. How long would that
be, given that the Sun is 1.496 x 10'! m away?



49. A plane electromagnetic wave travels northward. At one instant, its electric field has a magnitude of 6.0
V/m and points eastward. What are the magnitude and direction of the magnetic field at this instant?



65. A 150-W lightbulb emits 5% of its energy as electromagnetic radiation. What is the radiation pressure on
an absorbing sphere of radius 10 m that surrounds the bulb?



73. If you wish to detect details of the size of atoms (about 0.2 nm) with electromagnetic radiation, it must have
a wavelength of about this size. (a) What is its frequency? (b) What type of electromagnetic radiation might this
be?



