PH 113	Spring Term 2016
Physics III
	

	Practice Problems – Set D



1. List and briefly describe the three conditions necessary to observe optical interference.









2. Explain why interference fringes are not observed when two flashlight beams intersect on a screen.








3. Explain what is meant by the term optical coherence.








(Continued on the back)
4. Explain why we can easily observe diffraction effects for sound waves and water waves, but not for light.








5. [bookmark: _GoBack]Explain why different colors, instead of reflected white light, appear on the surface of a soap bubble.










6. Explain why the intensity pattern created by light passing through two closely spaced slits is modulated (explain why there are bright and dark fringes instead of a slowly decreasing intensity pattern).











(Continued on the next page)
7. Define diffraction and describe a situation where diffraction is unmistakably present.







8. Describe how you could qualitatively tell the difference between an intensity pattern formed by diffraction only and one formed by interference.






9. Two identical clocks are synchronized on the surface of the earth.  One is put in orbit directed eastward around the earth while the other remains on the surface of the earth.  Do the clocks remain synchronized?  Describe the relationship between the clocks.  When the orbiting clock returns to the surface of the earth, are the two still synchronized?  Explain your answers.







10. It is said that Einstein, in his teenage years, asked the question, “What would I see in a mirror if I carried it in my hands and ran at the speed of light?”  What is the proper response to this question?







 (Continued on the back)
11. A beam of light of wavelength 580 nm passes through two closely spaced glass plates, as shown below.  (A) For what minimum nonzero value of the plate separation, d, will the transmitted light be bright?  (B) For what minimum nonzero value of the plate separation will the transmitted light cancel out?

d


































(Continued on the next page)
12. Blue-green light from an argon ion laser is incident on two closely spaced slits.  The separation between the slits is 0.50 mm, and the interference pattern on a screen 3.3 m away shows the first maximum 3.4 mm from the center of the pattern.  What is the wavelength of the laser light?





































(Continued on the back)
13. A screen is placed 50 cm from a single slit, which is illuminated with 690-nm light.  If the distance between the first and third minima in the diffraction pattern is 3.0 mm, what is the width of the slit?















14. Monochromatic light of wavelength 486 nm from a distant source passes through a slit that is 0.0290 mm wide.  In the resulting diffraction pattern, the intensity at the center of the central maximum (θ = 0˚) is 6.00 × 10-6 W/m2.  (A) What is the width of the central maximum (in terms of degrees)?  (B) What is the intensity at a point on the screen that corresponds to θ = 1.20˚?


















(Continued on the next page)
15. At what speed does a clock have to move in order to run at a rate that is one-half the rate of a clock at rest?















16. The proper length of one spaceship is three times that of another.  The two ships are traveling in the same direction and, while both are passing overhead, an Earth observer measures them to have the same length.  If the slower ship is moving at 0.35c, determine the speed of the faster one.

