PHYS 352 Spring 2005PRIVATE 


Exam 2

Name ____________________




April 5, 2005

Please Print

Up to 3 bonus pts   ________  
Multiple choice:     ________  max 50 pts


Problem     ________  max 50 pts


TOTAL:      ________ max 103 pts
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You are expected to observe the GMU honor code.  You may be pressed for time, so don't waste time on things you get stuck on.  Be sure to read each question VERY carefully.  On non-multiple choice questions you must show all your your work, and use symbolic equations not merely numbers.  Be sure to put multiple choice answers on the lines next to each question.
_____1. Suppose that light in passing through a polaroid filter has its intensity reduced in half.  Which of the following is true?

(a) the incident light must be unpolarized

(b) the incident light must be polarized

(c) either the incident light is unpolarized or the plane of polarization makes a 45 degree angle with the axis of the filter

(d) either the incident light is unpolarized or the plane of polarization makes a 30 degree angle with the axis of the filter

(e) none of the above

_____2. What property of light explains why you cannot see me when I step out of this room but you can hear me.  (In other words, why does light, but not sound, "usually" go in straight lines.)

(a) its electromagnetic nature

(b) its much higher speed than sound

(c) its much shorter wavelength than sound

(d) its much higher frequency than sound

(e) none of the above

_____3. Light from a distant point source is incident on a slit of width a and forms a diffraction pattern on a distant screen.  What is the intensity in the diffraction pattern along an angle given by sin θ = λ/4a? Express the answer as a fraction of the maximum intensity I0.
(a) 
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(e) none of the above

________4. Due to the phenomenon of total internal reflection, an underwater swimmer looking up at the calm surface of a pool from a depth y sees a "hole" in a mirrored surface.  Taking the index of refraction of the water to be n, the radius of the hole can be written as

(a) yn

(b) y/n

(c) y sin(tan-1 (1/n))

(d) y tan(sin-1 (1/n))

(e) none of the above

_______5. What happens to the wavelength, and frequency of a light wave when it enters a medium of index of refraction n from vacuum?

(a) wavelength decreased by the factor n; no change in frequency

(b) wavelength increased by the factor n; no change in frequency

(c) wavelength and frequency both decreased by the factor n

(d) wavelength and frequency both increased by the factor n

(e) none of the above

_______6. What power lens eyeglasses would you prescribe for a nearsighted person who cannot see anything clearly beyond 0.2 meters without glasses?
(a) +2.0 Diopters
(b) +5.0 Diopters
(c) - 2.0 Diopters
(d) - 5.0 Diopters

(e) none of the above

______7. When light from a distant source having wavelength λ passes through a slit of width "a" it is found that the intensity in the diffraction pattern never drops to zero for any angle θ.  What can be said about the width of the slit?

(a) it must be greater than λ
(b) it must be less than λ
(c) it must be equal to λ
(d) more information is needed to say anything

(e) none of the above

______8. Which of the following microscopes would have the best resolution?  (Hint: how does filling the barrel (tube) with oil affect λ?)

(a) small diameter lens, and barrel filled with oil

(b) large diameter lens, and barrel filled with oil

(c) small diameter lens, and barrel not filled with oil

(d) large diameter lens, and barrel not filled with oil

(e) all have same resolution

______9. Light of wavelength 500 nm is incident on a pair of narrow slits separated by 0.1 mm, and interference fringes are observed on a screen 10 meters away.  How far apart are adjacent bright fringes on the screen?  (Hint: 1 nm = 10-9 m.)

(a) 0.5 mm
(b) 1.0 mm
(c) 5.0 mm
(d) 5.0 cm
(e) none of the above

____10. In order to make a telescope of magnification minus 10, you could use an objective lens of focal length ____ cm, and an eyepiece lens of ____ cm focal length, separated by ____ cm.

(a) 10, 100, 90

(b) 10, 100, 110
(c) 100, 10, 90

(d) 100, 10, 110

(e) none of the above

Special opportunity for 3 extra points on the exam:

At the end of the next lecture  I will give you an in-class opportunity to earn up to 3 extra points on this exam.

Problem 

10 pts (a) Suppose you want to make a converging lens, using glass of index of refraction 1.5, having a focal length of 20 cm.  What radii of curvature should the surfaces have if one radius is twice the other? (Hint: Do both radii have the same or opposite signs here?)

10 pts (b) Where should an object be placed in front of a concave mirror of radius 20 cm to produce an inverted image half the size of the object?

10 pts (c) Microwaves of λ =2 cm wavelength are shown through a pair of slits and they

produce a first order maximum at a certain angle A.  Then microwaves having a different wavelength λ ‘ are used and the result is a first order minimum at the same angle.  What is the new wavelength λ’?

10 pts (d) Using a diffraction grating it is found that two spectral lines having wavelengths of 500.1 nm and 500.2 nm can be resolved in second order but not in first order.  What is the minimum and maximum number of slits in the grating?

Minimum: _____
Maximum: _____

10 pts (e) A "wedge" of air is formed by two 10 cm long flat glass plates separated by a card of thickness 0.1 mm placed between the plates at one end.  When you look straight down at the plates, you see bright and dark fringes due to interference of reflected light of wavelength 500 nm.  What is the spacing between adjacent bright fringes?
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