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1.  Suppose you have a 100-watt light bulb that burns 12 hours per day, 365 days per year.  Further suppose that you pay $0.102 per kilowatt-hour for your electricity.   How much does that light cost you for electricity over a year? 






2. Suppose a certain county has a population density of 3000 people per square mile, which can be written in fraction form as   
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a. How many people per square foot?    Also write your answer in fraction form.





b. How many people per 10,000 square feet?     Also write your answer in fraction form.




c. Do you think this is a rural county?   

d. Do you think this is a very high-density urban county (like a county that included New York or Chicago?)   

e. Which of the above measurements of density(original, a. or b.) gave you the best information to answer parts c.  and d. ?




f. Why might you want to express density sometimes with a number besides 1 in the denominator?


3. Read the top 1/3 of the page 106, then read Example 9 about New York City, and then do exercise 55.




4. Now read Example 10 about Blood Alcohol content and then do Exercise 61.
5. Now read the problem in Example 8 at the very end of page 104.  DO NOT read the solution.  Just solve it yourself in the way you did activity 1 above.    Did you get the same answer as in the book?





6. Look at the discussion of Units of Energy and Power on the next page.    Then read page 104, example 7, where you determine how your rate of producing energy on the bicycle compares to the rate of energy needed to light the bulb.    This is a realistic example of the power of dimensional analysis that we learned in section 2A – where we let the units lead us through the problem.  

We want watts at the end, and watts is joules per second.   So we need to go from Calories per hour to joules per second.  Calories is a measure of energy, so there must be a conversion factor relating Calories and joules.  (And it is given.)   Both hours and seconds are measurements of time and we know those conversion factors.   So that’s all we need!


7. Let’s skip Example 8 on page 104.   We worked it an easier way – without getting into joules!   

8. For each of the following problems, can you do it without “going into joules?”  Circle those you can do without “going into joules.”   2B Exercises 52, 77, 81, 83 




9. Do Exercise 52.   (Answer:  1662 watts)   










Further question:  Could you run a television from this if you had a device in between to channel the power to it and make sure that the power went into the TV smoothly?   In other words, is this enough power?    How would you find out how much power a TV uses? 

Discussion of Units of Energy and Power

Most people in the US find it easier to think in English units, but most science is done in metric units.   Before you venture into a discussion of energy and power in metric units in our text, look at the following table to get the concepts in mind.
	
	 Work (energy)
	Power  (rate at which energy is used)



	English units
	
	horsepower 



	
	foot-pound (ft-lb)

(means feet times pounds)
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	BTU
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	Metric units
	joule
	watt

	
	Kilowatt-hour  (kW-h)
(means kilowatts times hours)
	

	
	Calorie  (food)
	


The blanks in the table mean there are no commonly used terms that fit in those boxes.

Note that there are conversion factors between any quantities in the same column here.  You don’t need to learn those conversion factors, of course.  Either the they are easy to compute (kW-h to joules)  or you’ll be given them when you need them (Calories to joules.) 
Why do we care?   What does all of this help us do?
Answer:   One major way we use energy is through our electricity and it is measured in kilowatt-hours.   If we want to consider what it takes to produce that energy, we need to think of it in the main type of units that describe energy and that is joules.   So, even though we are used to the idea of a watt as a measure of a rate of use of energy,  just as we are used to the idea of horsepower as a measure of rate of work, we must now consider what a watt means in its ratio form.     And that is    
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.  

Amusing note:   The metric system is used in scientific study around the world, and has been for a very long time.  In the metric system, when they have a physical concept, then they always give it a name of its own, even though it could be expressed in other units.  Those names are usually the names of physicists.   That’s why the rate “watt” has its own name instead of being just “joules per second.”  You might want to look up those units in Wikipedia to see for whom they were named and what those physicists did.     
_1419803819.unknown

_1419806271.unknown

_1419800257.unknown

_1419802590.unknown

