Name

Physics 111 Quiz #5, October 20, 2017

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

1. A laser shines straight up onto a black foil of mass 25 ttg . The black foil absorbs the entire light that
is incident upon it. What laser power would be needed to suspend the foil in the air?
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2. Unpolarized light with intensity S, is incident on a Polaroid sheet. The light that emerges from this

1° Polaroid sheet is then incident on a 2" Polaroid sheet oriented at an angle 8 with respect to the 1*

sheet. If the light that emerges from the 2™ Polaroid sheet has been reduced by 90% , what is the
angle between the two Polaroid sheets?

This question could be interpreted in two ways. The first is that the light intensity is reduced by
90% from the incident intensity. In this case

S,=8cos’0=1S,c0s’0=0.1S, > cos’0=0.2— 0 =63.4°

The second way is that the light intensity emerging from the 2™ polarizer has been reduced by 90%
from what entered the 2™ polarizer. In this case:

S,=S,c0s’0=1S,cos’0=0.1(1S,) = cos’0=0.1-0=71.6"

Since it’s not clear which case, either answer is acceptable.



3. Apple’s iPhone 6S operates over several frequency bands (ranges of frequencies). Suppose that your
iPhone 6S operates at a frequency of 1 .9GHz(= 1.9x10%s™" ) and that the signals broadcast from

your phone occur at a power output of 0.6W . What are the maximum amplitudes of the electric and
magnetic fields at a distance of 10cm from the phone? Note that this distance is about the distance

from your ear to the center of your brain and you can model the antennae of the phone as a spherical
point source of light.
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4. RaDAR is an acronym for Radio Detection And Ranging and the radio waves can be used as an
imaging tool. Ground penetrating RaDAR is used to map out structures under the ground. Suppose
radar waves are directed at an object below the surface and when the radio waves “see” the object
below the surface, the radio waves are reflected off of the object. The geometry of the system is
shown below. If the index of refraction of dirt is n,,, ~2.6, how far

below the surface is the object located?
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Electric Forces, Fields and Potentials
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Light as a Particle & Relativity
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