                                       Homework  Assignment #1                                   Physics 397
                                                 (due 2/3/11)
Reading

(i) How Things Work (HTW) :  7.3  (Clothing, Insulation and Climate),

            14.2 (Discharge Lamps)
(ii) Handout 1:  “In Pursuit of the Ultimate Lamp”, MG. Craford, N. Holonyak, F.A. Kish,  Scientific American, Feb. 2001.

Questions/Problems

1. In Europe the standard voltage in homes is 220V instead of the 120 V used in the United States.  If you bring a 50 W American light bulb to Europe what would be its European power rating?

   2.   Given six identical light bulbs, design a circuit where one is brighter than all the 

rest.  Assuming that the bulbs act as ohmic resistors, calculate the power     associated with the brightest and the dimmest bulbs in your circuit.

   3.    Astronomers can tell the surface temperature of a distant star without visiting it. 

          How is this done?  What are the inherent assumptions of this approach and what 

          are possible problems? 

4. Given two light bulbs rated at 60 W and 100 W, design a circuit where the 100 W bulb is the brighter one.  Explain.  Now design another circuit where the 100 W bulb is dimmer than the 60 W one.  What is a necessary characteristic of the light bulbs for this to happen?  Explain.

5. What colors of light does red paint absorb?

6. Although many disposable products no longer contain mercury, a potential pollutant, fluorescent tubes still do.  Why can’t the manufacturers eliminate mercury from their tubes?

7.     Camera flashes use discharges in high-pressure xenon and krypton gases to 

        produce brief, intense white light.  Why is important that they use these atoms?

8.  A particular light photon carries an energy of 3.8 x 10-19 J.  What are the frequency, wavelength and color of this light?

9. Why are researchers trying to find replacements for incandescent lighting?

10. What is meant by “the ultimate lamp”?  Please write four sentences summarizing 

research and developments with this goal.       

