PHY 122 Review of sections | — 4

1) Voltage across top resistor: AV=IR =3 A)(12Q)=36V

Voltage across bottom resistor: P=AV] = AV = L./ =4V
I 3A
Looprule: £ -36-4=0 = &= [400V
2) In each picture, E points away from the + charge.
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b) Positive. Conventional, positive current flows “down,” from +to —.
¢) 270°. Tangent to the field line at that point.

d4)270x 10°, P=22% = APE=Pt=(1500 W)(1805)=2.7x 10°J
e) Stays the same. R depends on how the resistor is made, not the voltage.
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5, a. In iron, the atoms can get lined up with each other. (If your answer says something about
“domains,” that’s even betier.)

b. About 3.7 V. In one time constant, you get about 63% of the way to the final value, 37 %
of the way still to go. So, V has gone down by 6.3 V, and 3.7 V is left.

c. i. No. DC won’t go through a capacitor.
ii. Yes. Xy, = @nf)L. Steady DC has a frequency of 0, so Xy, = 0 Q. All that would oppose
the current is the coil’s small resistance; I would be even larger than the AC case.

d. —Z direction. By the right hand rule, the coil’s B field points in the +x direction. Use the
right hand rule again to see that a current in the +y direction flowing through a field in the +x
direction is pushed in the ~z direction,

e. Up. Since F and ¥ are horizontal, B must be vertical. Choose between up and down with
the right hand rule:
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5. a. Violet. From m A = d sin®, the smallest 6 goes with the smallest A. Violet has the shortest
visible wavelength.

b. Greater than. From n = -3 , glass’s smaller n means a larger v. (See table of refractive

indices in formula sheet.)

¢. Constructive. 20.5 pm — 20.0 um = .5 pm, which equals the wavelength. When the path
difference is a whole number of wavelengths, you get constructive interference.
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e. i. Frequency. I'll accept wavelength, but that isn’t actually correct, technically.
ii. Amplitude. Intensity would be correct also.
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8. a. The LC circuit is AC. Alternating current is when charge goes back and forth. Direct

current means it always flows in the same direction, which is what happens is an RC or LR
circuit,

b. Constructively. Over and back makes A/2 of extra distance travelled by the ray that reflects off
the right side of the bubble. The ray reflected off the left side reflects off a higher index of
refraction, which causes half a cycle of difference in its phase. So, both rays leave the bubble
shifted half a cycle compared to when they got there, and are still in phase,

¢.10.2 eV. More precisely, 13.606 — 3.401 = 10.205 eV. The smallest energy would be if the
electron jumps to the closest level above where it started.
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d.No. Byv= \/& » the speed is faster in the lighter rope, since the tension is the same. By A =

v . , : ) .
I the wavelength is longer where v is greater, since the frequency is the same. (Same period

means same frequency.)

e. An ampere. (Look at the unitsin [ = %.)



