Q22-0

Is paper transparent or opaque to infrared light (such as is produced by your transmitter)?

B) transparent

C) opaque

HINT: Physics is an experimental science.

Answer:  Paper is as opaque in the infrared as it is in the visible.  This can be verified by placing paper over your transmitter and attempting to vote.  (Actually, more than one student reported that they were able to vote with paper covering the transmitter.  Just as a bright light source can shine through a single sheet of paper, it appears that some of the IR from the transmitters can leak through the paper, if the paper is brought very close to the transmitter head.)

Q22-1.

Which has higher frequency : UV or IR radiation?

B) UV


C) IR

D) They have the same frequency.

Answer:  c = (f    UV has a shorter wavelength ( then IR.  Smaller ( means higher frequency.  UV has the higher frequency.

Q22-2.

Under cover of night, a Girlscout signals her friends on a distant hill by alternately placing slabs of green or yellow jello over her flashlight.  This signal is most accurately described as.. 

B) Frequency modulation.
C) Amplitude modulation.

Answer: Frequency modulation.  By placing various colored jellos over the light, the scouts are altering the color of the light.  Different colors correspond to different frequencies.

 CT22-3

A point souce 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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Answer: 
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.  At a distance R from the source, the power Po is now spread out uniformly over a sphere of radius R, area 4(R2.   So at distance R, the energy flux or intensity, which is power/area is Po/4(R2.  The power received by the detector is 
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CT22-4

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?

B) Dish 1

C) Dish 2

D) Both receive the same power
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Answer: both receive the same power.

Dish 2 has twice the diameter, but 4 times the area (area of disk = (d2/4).   The energy flux = power/area at any distance R is Po/4(R2.  So at Disk 2, the flux is 1/4 the flux at Disk 1.  Power received = (power/area) ( (detector area)  (see concept test above)  The factor 4 increase in disk area is just cancelled by the factor of 1/4 decreased in flux.
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