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Exercise 1. Average Voltage

If the voltage is V (t) = V0 sin(ωt), what is the average voltage?

(a) Vavg = 4V0/ω

(b) Vavg = 2V0/π *

(c) Vavg = V0/
√

2

(d) Vavg = 4V0 sin(ωt)/ω

(e) Vavg = 2V0 sin(ωt)/π

(f) Vavg = V0 sin(ωt)/
√

2

Exercise 2. RMS Voltage

If the voltage is V (t) = V0 sin(ωt), what is the RMS voltage?

(a) Vrms = 4V0/ω

(b) Vrms = 2V0/π

(c) Vrms = V0/
√

2 *

(d) Vrms = 4V0 sin(ωt)/ω

(e) Vrms = 2V0 sin(ωt)/π

(f) Vrms = V0 sin(ωt)/
√

2

Exercise 3. RMS Power

If Prms =
√∫

T
dt P 2(t)/T , and P = IV where I(t) = I0 cos(ωt) and V = V0 cos(ωt + θ), show that Pavg = I0V0 cos(θ)/2.

Hint: cos(α+ β) = cos(α) cos(β)− sin(α) sin(β).

Exercise 4. Phase Angle

Let f(t) = (1− sin(t)/t) + 2i. What is the phase angle for large times?

(a) θ(f(t)) = tan−1(2) *

(b) θ(f(t)) = tan−1(π/2)

(c) θ(f(t)) = tan−1(1/2)

(d) θ(f(t)) = tan−1(2/π)

Exercise 5. Equivalent Impedance

Find the equivalent impedance of the following circuit:

Z

Z

Z

Z

Z

Z Z

Z

Exercise 6. Resonance I

Resonance occurs when impedance is at its minimum. Find ω such that the impedance is minimized in the following circuit:

I0 sin(ωt)

L

C

R

Exercise 7. Resonance II

Find the phase angles θ(VL(t)), θ(VC(t)) and θ(VR(t)) for the circuit when driven at the resonance frequency.
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Exercise 8. Impedant Circuit I

V0 sin(ωt) 3C

R

4C

What is the equivalent impedance of the circuit above as measured across the voltage source? What is |Z|?

Exercise 9. Impedant Circuit II

Find VR(t) and V3C(t). Does V3C(t) = V4C(t)?

Exercise 10. Impedant Circuit III

Find θ(VR(t)) and θ(V3C(t)), what is the phase difference. Is it constant?


	Electric Field Lines
	Magnetic Field Lines
	Magnetic Flux I
	Magnetic Flux II
	``Magnetic Fields do no Work"
	Cyclotron Motion with a Twist
	Cyclotron Motion I
	Cyclotron Motion II
	Mass Spectrometer
	Lorentz Force for Currents
	Magnetic Field of a Gold Nucleus I
	Magnetic Field of a Gold Nucleus II
	Magnetic Field of a Gold Nucleus III
	Two Cables I
	Two Cables II
	Current Loop
	Ampere's Law vs Gauss's Law
	Ampere's Law
	Neodymium Magnets
	Meissner Effect
	Faraday's Law I
	Faraday's Law II
	Faraday's Law III
	Faraday's Law IV
	Faraday's Law V
	Mutual Inductance
	Self Inductance
	RC Circuit I
	RC Circuit II
	LC Circuit
	LC Circuit II
	LR Circuit
	LR Circuit II
	RLC Circuit I
	RLC Circuit II
	RLC Circuit III
	RLC Circuit IV
	Average Voltage
	RMS Voltage
	RMS Power
	Phase Angle
	Equivalent Impedance
	Resonance I
	Resonance II
	Impedant Circuit I
	Impedant Circuit II
	Impedant Circuit III
	...
	...
	...
	...
	...
	...
	...
	...
	...
	...
	Refractive Index I
	Refractive Index II
	Reflection I
	Reflection II
	Snell's Law I
	Snell's Law II
	Total Internal Reflection
	The Complex Dielectric Function
	Beer-Lambert Law
	Reflectance
	Convex Lens
	Concave Lens
	Thin Lenses I
	Thin Lenses II
	Thin Lenses III
	Separated Lenses I
	Separated Lenses II
	Thick Lenses I
	Thick Lenses II
	Camera Aperture
	Two-Slit Interference I
	Two-Slit Interference II
	Two-Slit Interference III
	Thin Film Interference I
	Thin Film Interference II
	X-Ray Diffraction
	Single Slit Diffraction
	Diffraction Grating
	Circular Diffraction Grating
	Beats
	Lorentz Transform Matrix
	Time Dilation I
	Time Dilation II
	Space Distortion I
	Space Distortion II
	Velocity Distortion
	Angle Distortion
	Relativistic Momentum
	Relativistic Energy I
	Relativistic Energy II



