Physics 207
Homework Set #8
1) Suppose that a uniform magnetic field of magnitude 0.5T points directly into the paper on your desk. If a proton is injected into region moving from top to the bottom of the page with a speed of 1000m/s, in which direction will the proton accelerate?  The charge on the proton is 1.6(10-19C  and the mass of a proton is 1.67(10-27kg.  What are the magnitudes of the force and the acceleration of the proton?
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2) According to Faraday’s Law, we may induce a voltage in a loop of wire by changing the magnetic flux through the loop.  What are three potential ways that this may be done?  How is it done in large electric power plants.
a) We may change the area of the loop, change the magnitude of the field in the loop or change the orientation of the loop in the magnetic field.

b) Power plants generate electricity by rotating loops of wire in a magnetic field.
3) Why do power companies use very high voltages to send electricity long distances?
By using very high voltages, the power companies are able to minimize power losses in the power lines.

4) We showed in class that if we want to keep the temperature of the water from raising more than 7(C while passing through a power plant, we need to supply 9gal/s per megawatt of power generated. In 2003, we had an electrical generating capacity of approximately 3.5(105MW.  How much water did we need per second to supply all of our power plants?  How much water per day?
(3.5x105MW)(9gal/sMW)=3.15x106gal/s

(3.15x106gal/s)(3600s/hr)(24hr/day)=2.72x1011gal/day.

5) Briefly describe three different methods for cooling power plants.
Once-through cooling: Uses a large body of water (river/lake) and passes the water through the heat exchanger.

Wet-Cooling tower.: Use evaporation to from cooling tower to extract heat into the atmosphere.

Dry-Cooling tower.  Similar to a large automobile radiator.
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