Appendix A — Student Handout








Chapter 1: 	The Air We Breathe   





This is not a quiz, but rather a class exercise.  The papers will be collected and graded.  You may talk to your classmates, but you must write your own individual answers to each question.





1. 	List the air pollutants that are discussed in Chapter 1 (give the names or chemical formulas).














2.	Of the air pollutants listed on page 8 of the textbook, which do you think is the most hazardous?














3. 	On the basis of the data on page 15: 





	a.    Would you say that air pollution has been getting better or worse since 1975? 














	b.   Which air pollutant has had the largest change since 1975?














	c.   What do you think is the largest source of this pollutant?














	d.   Why do you think this pollutant has decreased so much since 1975?











	e.   Why were lead compounds (e.g. tetraethyl lead) added to most gasoline that was sold before 1975?   











f.  Why do you think that the gasoline companies were able to “get away” with adding lead—a substance that has been known to be toxic for many years?  In other words, why was there not a public outcry from the very beginning?




















4. 	Some copies of recent Maryland Vehicle Emission Test Reports are being circulated around the class.  





	a. Look at these and list the pollutants that are measured here (HC = hydrocarbons). 

















    	b. Convert the test reading for carbon monoxide (CO) on the test ticket from percent (PCT = percent) to PPM (parts per million).  











   	c.  How does the test reading for CO compare to the permissible limit for CO listed on page 8 of the textbook? 











  	d. How can the car pass the test when the CO emission is so much greater than the permissible limit?














5. 	Look at the textbook drawings of the Earth and its atmosphere on pages 54 and 64 of the textbook. Using the data in the textbook, draw a scale model of the Earth and the atmosphere on the back of this paper, representing the Earth as a large circle and the atmosphere as an enclosing concentric circle.  Rulers and compasses are available for your use. Based only on your experience, what can you say about the accuracy of the scale of the drawings on pages 54 and 64?




















6. 	Consider the following hypothetical experiment. Suppose you were to take one liter of a toxic but otherwise stable gas and release it into the outside air and wait until it is completely mixed with the entire atmosphere of the Earth. What would be the concentration of the substance expressed in ppm by volume?   





a.  Without actually performing this calculation, what other piece of information would you have to know to obtain the solution of this problem?














b. What is the probability that one molecule of that substance would be found in one breath of air?  How many molecules of that substance would I breathe in each breath of air for the rest of my life?  How can the concentration expressed in ppm seem so low but the number of molecules in a breath seem so large?  Do they not express the same concentration?  On the basis of this result, comment on the reasonableness of achieving truly zero levels of toxic molecules such as carbon monoxide.


 Appendix B, Part 1





Overview of Basic Spreadsheet Operations





ClarisWorks is an integrated, multi-purpose program that contains an easy-to-use spreadsheet.





A.	To launch the ClarisWorks spreadsheet program, click on the ClarisWorks button on the main menu screen, then click on the Spreadsheet button.  





B.	 To enter a label or a number into a cell, click on the cell, type, and press the enter key.  





C. 	To move to another cell, either click on the new cell or use the cursor (arrow) keys to move.  





D.	To edit a cell, click on it, make the changes in the “entry box” at the top of the window, then press the enter key. 





E.	To enter an equation into a cell, click on the cell, type an = sign followed by the desired equation, and press the enter key.  When typing equations, use * for multiplication, / for division, + and - for addition and subtraction, ^ for exponents (e.g. ^3 means to raise to the third power).  The values of other cells are referred to by location (A1, B12, etc.).  Use pi() for the value of π . Example: if the radius of a sphere is contained in cell B7, then the equation for the volume of that sphere is “=(4/3)*pi()*B7^3”.  Don’t forget to press enter when you are finished entering or editing an equation.





F.	You may optionally change the way a number is displayed in a cell by double-clicking on it.  This brings up the dialog box shown in part here.  Click on desired buttons and then click on the OK button to return to the spreadsheet.


�





You may also use the Format pull-down menu to change the Font, Size, Style, Text Color, and Alignment of the contents of a cell, just like in a word processor.





G. 	To save a spreadsheet on your floppy disk, select Save from the File pull-down menu, insert your floppy disk into the disk drive, type a file name, and press return.





H. 	To print a spreadsheet, select Print... from the File pull-down menu and press return. 





I. 	To get more help, select ClarisWorks Help from the ? menu.


Appendix B, Part 2





Spreadsheet Construction Exercise





In each of the following spreadsheet layouts, (INPUT( marks the cells into which you are to type the numeric inputs (variables) and the blank cells are calculated cells that contain the equations referring to the input cells. Write your cell equations in the blank cells on this paper. 





A.	Construct a simple spreadsheet that converts distances entered in kilometers into meters and centimeters. 1 kilometer = 1000 meters; 1 meter = 100 centimeters. Suggested layout:





(INPUT(�
kilometers (km)�
�
�
meters (m)�
�
�
centimeters (cm)�
�



Use your spreadsheet to compute the radius of the Earth (6300 km) in meters: ____________  and in centimeters: ___________





B.	Construct a spreadsheet that performs the calculations needed to draw a scale drawing of the Earth and its atmosphere, given the actual radius of the Earth (6300 km), the thickness of the atmosphere (6 km estimate), and the radius in inches of the Earth in the scale drawing. Suggested layout:





Radius�
Thickness�
�
�
(INPUT(�
(INPUT(�
kilometers�
�
(INPUT(�
�
inches�
�



Use your spreadsheet to compute the thickness, in inches, of the atmosphere in a scale drawing that has a radius of 5 inches: ____________





C. 	Construct a spreadsheet that performs calculations related to car travel, taking the first four items in the table below as givens and computing the last three. 





Distance, miles�
(INPUT(�
�
Speed, miles/hour�
(INPUT(�
�
Mileage, miles/gallon�
(INPUT(�
�
Price of gas, $/gallon�
(INPUT(�
�
Time required, hours�
�
�
Fuel used, gallons�
�
�
Cost of trip, dollars�
�
�



If you drove 1000 miles at a steady 55 miles/hour, in a car that gets 20 miles/gallon, when gas costs $1.20/gallon, how long would it take? ___________ How many gallons of gas would you use?___________  And how much would you spend on gas? _____________ 





D. 	Construct a spreadsheet equation that computes the number of molecules of an air pollutant per liter, given the concentration of the pollutant in parts per million (ppm). Any gas contains a total of 2 x 1022 molecules per liter at atmospheric pressure. Given that the permissible concentration of sulfur dioxide according to the 1991 EPA standards is 0.03 ppm, how many molecules of sulfur dioxide would there be in one liter of air at this concentration? ____________  (Hint: 1,000,000 ppm = 100% = 2 x 1022 molecules per liter.)





E. 	Construct a spreadsheet that computes the number of liters (1 liter = 1000 cm3) of air in a rectangular room of a given height, width, and length in feet (1 inch = 2.54 cm). Compute the volume of a 12í x 10í x 8í room: ____________   Suggested layout:





                     �
Length�
Width�
Height�
Volume�
�
�
Feet�
(INPUT(�
(INPUT(�
(INPUT(�
�
�
�
Inches�
�
�
�
�
�
�
Centimeters�
�
�
�
�
Cubic cm�
�
�
�
�
�
�
Liters�
�



F.	Construct a spreadsheet that computes the volume in liters of the atmosphere of the Earth, assuming that the Earth is a sphere with a radius of 6300 km and that the atmosphere is 5 km thick. Suggested layout:








�
Radius of the Earth�
Thickness of atmosphere�
Radius of Earth + atmosphere�
Volume of atmosphere�
�
kilometers�
(INPUT(�
(INPUT(�
�
�
�
meters�
�
�
�
�
�
centimeters�
�
�
�
�
�
volume, cm3 �
�
�
�
�
�
volume, liters�
�
�
�
�
�



Suppose that you used a value of 10 km for the thickness of the atmosphere. How would this affect the calculated volume of the atmosphere?





G.	Expand the above spreadsheet to solve the following problem: Suppose that one liter of a stable gas X is released into the outside air and completely mixed with the entire atmosphere of the Earth. What would be the concentration in molecules per liter of X in the atmosphere after mixing? (Any gas contains a total of  2 x 1022 molecules per liter at atmospheric pressure.)
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