CTEM- AUTONUM    A row of positive charges is stationary on the ground.  A person with a gauss-meter(which measures the magnetic field) is running to the right along the row of charges, at the same height as the charges and in front of them (in the diagram below).  

Does the person measure a non-zero B-field?  A) Yes  B) No
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Answer: Yes.  In the frame of reference of the moving person, the positive charges are moving to the left.  From the person point of view, the positive charges constitute a current to the left.  Currents make B-fields.
What is the direction of the B-field which the observer measures?

A) Up(
B) Down( 
C) Forward direction (
D) backward direction ( 

E) no direction, B-field zero

[image: image1]Answer: Upward.  Note that the person is in front of the wire, not above or below the wire.
CTEM- AUTONUM   Which has higher frequency?  

A) Red light   B) Violet-blue light
C) Same frequency
D) Depends on how the light is made
Answer: Red light is longer wavelength (= 700 nm) Violet blue light has shorter wavelength (= 400 nm), and therefore higher frequency f.   f = constant  = c, so if   is smaller, f must be higher.
CTEM- AUTONUM   A point source of radiation emits power Po isotropically (in all directions uniformly).  A detector of area ad is located a distance R away from the source.  What is the power p received by the detector?
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E: None of these.

Answer: 
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CTEM- AUTONUM   Two radio dishes are receiving signals from a radio station which is sending out radio waves in all directions with power P.  Dish 2 is twice as far away as Dish 1, but has twice the diameter.  Which dish receives more power?

A: Dish 1

B: Dish 2

C: Both receive the same power
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Answer: Both receive the same power.  Dish 2 has four times the area (2 times the diameter).  Dish 2 is twice as far away so it receive ¼ the power per area as dish 1.  Remember: intensity = power per area is proportional to 1/R2, so if R doubles, R2 increases by a factor of 4.  

The power received is given by the formula in the previous concept test: 
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.  For dish 2, ad = detector area is 4 times as large as dish 1.
CTEM- AUTONUM    Under cover of night, a Girl scout signals her friends on a distant hill by alternately placing slabs of red or green Jell-O over here flashlight.  This signal is most accurately described as.. 

A: Frequency modulation.
B: Amplitude modulation.
Answer: Frequency modulation.  Different colors correspond to different frequencies (and therefore different wavelengths) of light.
Special Questions for Nick Schneider:
1. Two stars have the same diameter.  Star 2 is twice as far from earth and has twice the surface temperature as Star 1.

Which star has appears brighter as seen from earth?  

A) star1
B) star 2 
C) Both star appear equally bright

2. A star collapses after exhaustion of internal fuel.  Its diameter decreases by a factor of 2 and, in the process, its surface temperature increases by a factor of two.  Its new luminosity is ________ as large as before the collapse.

A) ¼

B) ½
 C) just (the same)
D) twice
E) 4 times
3. The current through a tungsten light bulb filament is reduced so that the temperature is cut in half (from 3000K to 1500K).  According to Wally Watt, the apparent brightness of the bulb decreases by a factor of ..

A) less than 2
 
B) 2

C) 4

D) 16

E) more than 16
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