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1. Amotor connected to a 120 V rms ac l‘ine is equivalent to a 15 Q resistance and a 2.
in series. Calculate
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b. and the average rate at which energy is supplied to the motor. —
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. . ) L=120m
2. Ametal rod is forced to move with constant velocity V along - :
two parallel metal rails, connected by a resistor as shown in '
Fig. 2.. A magnetic field of magnitude B = 0.450 T points into <

the paper.

a. If the rails are separated by L = 1.20 m and the
speed of the rod is 55.0 cm/s, what emf is generated?

b. if the resistance has a value of 20.0 Q and the rails and | )LJ S
the rod have neglible resistance, what is the current in the rod? fy W O
- —
c. What force is required to maintain the constant speed? & m NJ
d. Whatis the direction of this force?__[/[(5H . e
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Problem 4

Problem 4 Solution

Write Maxwell's four equations,
1. What is each equation called?
2. Write each equation in English words,

3. and in integral form

a. Gauss' Law

b. The electric flux through a closed surface is equal to the charge enclosed within the surface divided by the
permittivity of free space..
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a. Gauss' Law for magnetic fields

b. The magnetic flux through a closed surface is equal to zero
j{ B.-ds=0
C.

a. Faraday's Law

b. The emf induced in a closed loop is equal to the negative of the rate of change of the magnetic flux passing
through the loop.
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a. Ampere's Law

b. The integral of the magnetic field around a closed loop is equal to the current flowing through the loop and
the displacement current flowing through the loop multiplied by the permeability of free space.
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Physical Constants

I Constant [Symbol| Magnitude
Avogadro's Number Na 16.022 x 1023 molecules/mole
Boltzmann's constant k  11.38x 1023 J/K = 8.62 x 107 eV/K|
Stefan-Boltzmann constant 6 15.67x108 Ji(s*m2*K*)
Electronic charge § 6x107°C
Electronvolt eV [16x10194
Planks constant h  16.625x 1034 J-s
Thermal voltage, kT, at 300 °K|| V¢ [25.8mV
Velocity of light | ¢ J3x108ms
Permeability of free space Up 11.257 x 100 H/m
Permittivity of free space €o 18.854 x 10—32 F/m
[Eleotron mass Me 19.1 x 10731 kg
Proton mass My 11.673 x 107 kg
Atomic Masses
Atomic | Atomic

Element |Symbol Mass Namiber
| Hydrogen | H ][ 1.00794u | 1 |
| Helum | He | 4.00260u | 2 |
| Lithum | Li | 6941u | 3 |
| Berylium || Be | 9.0122u || 4 |
| Boron | B || 10811u | 5 |
| Carbon | C [ 120107u| 6 |
| Nitrogen | N | 14.0067u | 7 |
[ Oxygen | O [[159994u | 8 |
| Fluorine | F [ 189984u || 9 |
[ " Neon || N [201797u] 10 |
| Sodium | Na || 22.9897u | 11
[Magnesium|| Mg || 24.305u || 12 |
[ Aluminum | Al ]| 26.9815u || 13 |
| Silicon ] Si | 28.0855u | 14 |
[Phosphorus|| P ][ 30.9738u | 15
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