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Physics 111 Quiz #6, February 26, 2021

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

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

1. Light from a laser pointer rated at 0.5mW and wavelength 1 = 510nm is directed onto a piece of
paper held vertically in front of the laser. The laser pointer makes a spot on the paper 1mm in
diameter. What is the intensity of the light on the paper?

__ Energy _ Power _ P 05x1073wW w
= 636.6

" time-Area Area  wr?  m(0.5%1073m)?

2. If the paper has a mass of 1ug, what magnitude of the acceleration would the paper experience?
Assume that the light is completely reflected from the paper.
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3. What are the maximum values of the electric and magnetic fields in the light?
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4. Suppose instead of a piece of paper, that the laser light is shown onto a polarizer with its transmission
axis vertical. If the electric field of the laser light makes an angle of 27° with respect to the
horizontal, what is the intensity of the laser light that emerges from the polarizer? Assume that light
from the laser light is a source of polarized light.

Sout = Sin c0s* 0 = 636-6% cos2(90 — 27) = 131.2%

5. The laser light that emerges from the polarizer is directed onto a block of glass surrounded on all
sides by air. The upper and lower surfaces of the glass are parallel, and the laser light makes an angle
of 8 measured with respect to the normal to the glass’ upper surface. If the light is to be totally
internally reflected from interior of the glass as shown below, at what angle 6 does the light have to
be incident at on the upper surface of the glass?
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Electric Forces, Fields and Potentials
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Electric Circuits
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