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General
·	You may use a note page, plus the periodic table handout. Otherwise, closed book.
·	Scientific calculator “required”.
·	If a question isn’t clear, please ask me about it.
·	Some questions request a simple answer and an explanation. It’s the explanation that is important. No credit for answer without a requested explanation. 
·	Show clear work with clear units on all calculations; use dimensional analysis (DA) for all conversions. Try to show proper significant figures (SF) in final results. For Test 1, I won’t grade on SF (unless you are quite unreasonable, and in bonus section), but will give you feedback.

Information Densities: water = 1.00 g/mL; copper(II) oxide, 6.49 g/mL; copper 8.94 g/mL; gold 19.3 g/mL; air, 1.2 mg/mL.
 

Þ	Although B1 is scored as a Bonus question, I really would like for everyone to do it. It is an attempt to make sure you all are comfortable with some basic calculator functions for scientific notation. Because I need to go over it with you individually, it is helpful if people do it at various times during the period, rather than wait until you are otherwise done.


1. (4 pts.) Consider the following scale, which might be found on a graduated cylinder. (It is shown here horizontally, for convenience.)

                                               

                                               
				    
    57                                             58                                            59                             mL

a. (1 pt.) What is your “careful” reading for the arrow? (Don’t forget the ???)

b. (1 pt.) If the arrow was a little lower, and you thought it was “exactly” on the previous line, how would you record the reading?

c. (2 pts.) Convert your measurement from part a to liters. Use dimensional analysis (as on all such unit conversion problems). Show clear work. Show proper SF. (The major purpose of this part is to see whether you can apply the method.)


2. (5 pts.; 1 pt. per part) In each part identify the element that (best) fits the description. You may give either the name or the symbol. Explanations not needed, but will be considered if you provide them. (It is good to provide explanations if it takes considerable work to develop the answer, or if you are not sure of an answer.)

a. Has atomic mass (approximately) 80. 

b. Has (approximately) 80 particles in the nucleus, on average.

c. The lightest element in period 4.

d. The lightest nonmetal in period 4.

e. The lightest nonmetal in group 6A (16).


3. (1 pt.) Give the proper name of N2S5.



4. (1 pt.; 1/2 pt. per term) Several elements normally occur, as the free element, as diatomic molecules. These “diatomic elements” are (all OR mainly) (metals OR nonmetals). Choose correct term from each set of parentheses. [If you choose “mainly” for the first term, give one exception.]




5. (2 pts.) A geologist tests a rock by dripping some acid on it (vinegar would work fine). Bubbles of CO2 gas appear. Is this a chemical change or a physical change? Why? [Will not accept “don’t know” or “can’t tell”. Analyze the situation as best you can, take a position, and explain your reasoning. If you need to make an assumption, state it clearly.]




6. (2 pts.) Some long distance communication is done via geosynchronous satellites. These satellites are about 40,000 kilometers (that is, 4.0x104 km) above the earth; at that height they remain over a specific position on earth, because they are traveling at the same speed the earth is turning. If you make a long distance phone call and have such a connection, there is a noticeable delay for the signal -- which travels at the speed of light -- to get from one person to the other. How long does it take the signal (or light) to travel from the earth up to such a satellite? The speed of light is 3.0x108 m/s. Use dimensional analysis, and show clear work.

7. (3 pts.) One step in making sulfuric acid is the reaction of sulfur dioxide, SO2, with oxygen gas to make sulfur trioxide, SO3.

a. (2 pts.) Draw a particulate diagram to show what happens here. The particles are the molecules, showing their atoms.
–	I have started the diagram for you, by showing some oxygen molecules.
–	Your diagram should be quantitatively correct.


					O-O
				+	       O-O			


b. (1 pt.; no credit without explanation) The reactant side (left hand side) of part a, taken as a whole, shows a (mixture OR compound). Choose correct term from the parentheses. Briefly explain how you can tell.



8. (all the pts.) Who are you? Answer at upper right of the odd-numbered pages. No explanation required, but please be specific.


9. (2 pts.; 1 pt. per part) For each part, identify an appropriate state of matter (e.g., gas).

a. Shape of substance does not depend on the container:

b. Volume of substance does depend on the container:


10. (2 pts.) 
a. (1 1/2 pts.) Osmium is one of the densest elements known, at 22.59 g/mL. What would be the volume of a bar of Os weighing 2.0 g (about the mass of a US dime)? Show clear work with clear units. Show proper SF in answer.









b. (1/2 pt.) Describe the size of this bar, as calculated in part a, in some way that would help someone visualize how big it is. (Example: It is about twice the size of our textbook.) Doing this should also help you check that your answer to part a is “reasonable”.

11. (2 pts.; 1 pt. per part) I have been told that the following statement occurs on the Internet site of a US company:

“Our world has -- to the drop -- The same amount of water it had when time began. While humans can neither create water nor rid the Earth of its precious supply, we can provide the science to use water more wisely”

I hope that this was not written by one of my former students! 

a. Explain what is wrong with that statement. What kind of substance is neither created nor destroyed? Is water such a substance? 





b. Give an example of how water can be created or destroyed. (Ignore physical changes, and ignore the possibility that water may enter or leave the earth via the upper atmosphere.) You can describe a process in words, or write an equation.




12. (2 pts., 1 pt. per part)  Iodine-125 (125I) is a radioactive form of iodine useful in lab work and medicine. Consider an atom of iodine-125.

a. Does it have more protons than an “average” iodine atom, or fewer, or??? Explain.



b. Does it have more neutrons than an “average” iodine atom, or fewer, or??? Explain.



13. (3 pts.; 1 pt. per part) For each part, name the subatomic particle (e.g., proton) that is described. No explanation needed.

a. Has negative charge.

b. Has “negligible” mass (compared to the others).

c. Located in the outer part of the atom.


BONUS QUESTIONS. (Bonus questions are on next page.) Everyone should do #1! [Tests 1-2 include some “bonus questions”. These may be harder, on more advanced material, or more open-ended than regular questions. They are intended as an extra challenge. Bonus points are scored and recorded separately; they will not normally affect course grade (except possibly in borderline cases). I hope that most students will at least try most bonus questions.]

B1. (2 pts.; must be graded in class; see italicized note) Please have me check this during the test; I will ask you to show me how you did it on your calculator. (The purpose of the question is to promote use of calculator scientific notation functions; see me if you need some calculator help.) Multiply 2.43x10-23 by 6.531x109 by 1035. Use your scientific calculator. Leave your answer in proper scientific notation. Report the answer with proper SF, assuming that the first two given numbers are measured values.






B2. (1 pt.) A few years ago, scientists announced that they had succeeded in getting a nucleus of calcium-48 to fuse (combine with) a nucleus of plutonium-242. The new (combined) nucleus is a nucleus of what element? (You can give the name or atomic number.) Explain how you can tell.






B3. (2 pts.) Motor proteins are molecules that move things inside living cells. Muscle proteins are one example; proteins that move chromosomes during cell division are another. In one experiment with a motor protein, the protein moved at an average speed of 2.5 nm (nanometer) per second. It doesn’t move “smoothly”, but rather takes steps (just as you do). The step size is 8.1 nm/step. How many steps does the protein take in 10 seconds? Use dimensional analysis; show clear work. (nano- = 10-9)










B4. (1 millipoint) The Supreme Court is back in session -- and in the news. Since people’s initials are much like elemental symbols (ignoring capitalization)... There are two metalloids and two transition metals on the Court. Who are they?


---
Feedback. Any comments/gripes/suggestions about the course so far??? How is the pace? (On “average”, students should spend ~6 hr/wk outside of class on the course.) Use of class time? Homework? In general, what’s good, what’s not? (If this isn’t the time or place, slip me notes any time, or let’s discuss.) (Back of page available.)
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