                                       Homework  Assignment #2                                   Physics 397
                                                 (due 2/8/12)
Reading

(i) How Things Work (HTW) :  Chapter 13
(ii) Handout 2:  “The Greatest Discovery since Fire”, W. Hammick, Invention and Technology, Spring 2005.
(iii) Handout 3:  “Cognitive Radio”, S. Ashley, Scientific American,  March 2006.
Questions/Problems

1.  The ignition system of an automobile produces sparks to ignite the fuel of the engine.   

During each spark process, charges suddently accelerate through a spark plug wire and across a spark plug’s narrow gap.  Sometimes this process introduces noise into your radio reception.  Why?

2.  To save power in a computer, its thousands of wires usually avoid sharp bends.  Why do sharp bends in currently-carrying wires waste power?

3.  The Empire State Building has several FM antennas on top, in part to increase its overall height.  These antennas aren’t very tall.  Why do short antennas, located high in the air, do such a good job of transmitting FM radio?

4.  Is a thick, smooth-edged stainless steel bowl dangerous in a microwave oven?

5.  Citizen ban (CB) radio uses radio waves with frequencies near 27 MHz.  What are the wavelengths of these waves and how long should a quarter-wavelength CB antenna be?

6.  Compare how a potato cooks in a microwave oven with how it cooks in an ordinary oven.

7.  What electric field contains 0.05 J in 10 m3?
8. Dish-shaped reflectors are used to steer microwaves  in order to establish communication links between nearly buildings.  Those reflectors are often made from metal mesh.  What don’t they have to be made from solid metal sheets?

9. Describe in a minimum of four sentences the development of the microwave oven as a household device that is now considered a “primary technology”.

10.  Please describe in a minimum of four sentences what exactly is cognitive radio and  why there is interest in developing this type of new technology.
