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Be sure to read over the comments on the test. I often comment on things even if you get credit for the question. Learn from the comments (as well as from your mistakes). “ATQ” (written on the test) means “answer the question”; it means that, in some way, your answer is not addressing the key issues.

If you found this rather easy, that is somewhat inherent in the first test. It will get harder. If you found this test hard, the key thing is to learn the areas that bothered you here. It is common to do better as chem proceeds -- if you commit to learning the important old material. If you are disappointed, one suggestion would be to turn in regular homework, for feedback. For example, I might suggest that you turn in 1-2 pages of homework each class period, for feedback. The content is your choice, depending on where you are.

A = 22; B = 16; C = 10. (Scores very near those boundaries are given a + or -.) 
How do I determine those boundaries? Experience over many classes suggests to me that grade cutoffs of around 80% = A, 60% = B, etc, usually seem reasonable for the type of test I give.

I am not showing the class statistics; that seems appropriate for a small class, but I am happy to discuss the issue.

Check my arithmetic. The circled number is the total for a question.
 
Test 2 notes. Handed out in class 9 (3/31); due the following class (4/7). It probably will cover Ch 6 through Ch 10. (This will be adjusted as needed, based on how far we actually get in class 8. Check the Updates page.) Chemistry is inherently cumulative, but the test will emphasize material from current chapters. Test form will be similar to Test 1. You may supply a PT plus a page of notes -- anything in your own handwriting.

Þ	A sample Test 2, from a previous class, is at the web site, along with an answer key. (A sample final is also there.)

A major portion of the test will be problems of the type on the written assignments for Ch 7 & 9. There will be some hard ones, where good dimensional analysis may well be the key to seeing a pathway to a solution. Among the other things you should be able to do: deal with charge neutrality in ionic compounds; balance equations (given the correct chemicals); recognize reactions as to type (Table 8.2) and figure out what the reaction would be for typical cases. I will assume that you know the most common polyatomic ions and acids (see Ch 6 handout; put them on your note page?).

Remember that I am available in class by ~6:00 for questions (test preparation, or turn-in questions). I will “guarantee” phone availability 7-9 pm on the evening before the due date.
 

Brief answers:

1. a = b = iridium. Z = P = E.
c. xenon. Atomic weight is 131, Z is 54. Z gives the number of protons, and the at wt approximately equals the number of protons + neutrons in an average atom. The difference is the average number of neutrons. To find the proper element in this case requires that you scan the PT looking for a case where the difference between the two numbers is about 77. 
d. molybdenum. Each nuclear particle has mass of 1, so 96 particles would be mass 96. Since the question says that this is for an average atom of the element, that means the element has atomic weight (about) 96.
e. argon
f. aluminum

2. kilograms. A milligram is a small unit; a speck of dust might weigh a milligram. A kilogram is a large unit; a book might weigh a kilogram. A tuna is a rather large fish.

This question is about large and small prefixes and units. It is not about fish. Even if you knew nothing about tuna, you should be able to answer the question with good logic. In this case, it seemed that most of you knew that tuna are quite large.

3. It’s cold there! Think about how you get water in gas vs liquid states. At the molecular level, making a liquid from a gas requires slowing the molecules down enough that they “stick together” (= liquid) rather than fly around independently (= gas); slowing down molecules = lowering the T. More about this in Ch 4-13-15; for the moment, “cold” was essentially enough here, to make some connection of our class to an exciting news story.

The surface T on Titan is about -180C. The boiling point of methane is ‑161C, at our atmospheric pressure, somewhat higher on Titan.

4. a. Chemical. A new chemical substance (NaCl) was created.

b. Cl2 (You need to know the seven elements that commonly occur in the diatomic form; put them on your note sheet.)

c. 
Na		Na		Cl-Cl			Na-Cl		Na-Cl
	Na		+			
Na				Cl-Cl			Na-Cl		Na-Cl

Each side shows 4 Na atoms and 4 Cl atoms. The atoms have moved around, to form new chemical substances. The atoms themselves are conserved. In symbols, we could write this as 4 Na(s) + 2 Cl2(g)  4 NaCl(s). Or, since I suggested you think of it as involving all gases: 4 Na(g) + 2 Cl2(g)  4 NaCl(g).

d. Mixture. There are two distinct substances, Na and Cl2. (The RHS shows a compound, NaCl.)

5. 
1300 mg   1 g
        x   =  1.3 g
          1000 mg

I have given the answer as 2 SF. 1300 is inherently ambiguous (2-4 SF). One argument would be to be conservative, and claim only 2. But the big clue is in the wording of the question. It says “about 1300 mg”. That should make it clear that the number is not intended as very precise. (The conversion factor itself is “exact”, as with all ordinary metric conversions.)

Careful. Be sure you show what cancels, and be sure the units you end up with are what you want. One of the points of dimensional analysis is that it helps protect you against silly errors.

6. a. The rust weighs more; it contains all the iron that we started with, plus some oxygen from the air that combined with the iron.

b. No. It better not! Conservation of mass considers all reactants and products. The question in part a referred to one reactant and one product.

8. a. None of them.

b. Water, H2O.

c. Earth. It looks non-uniform.

9. a. Unit path: g  mL.

107 g    1 mL
       x   =  7.87 mL (3 SF, like the data)
         13.6 g

If you use the density formula d = m/v, so v = m/d. Still, show a clear set-up, with clear units. Watch that the units work out correctly; this serves as a check on your algebra. It is also good to realize that you do not need to remember any formula to do this; you can do it entirely by following the units.

b. The same as it was, 13.6 g/mL. Density is mass/volume, independent of amount.

10. Path: distance  time; nm  m  s

0.1 nm       s         10-9 m
        x  x  =  3x10-19 s (1 SF)
          3.0x108 m     nm

That is 0.3 attoseconds.

11. a. 73.77 mL (will accept answers within 0.01 mL of that)
b. 73.80 mL (The final zero shows that you estimated the last digit as a zero, just as you estimated the last digit in part a as a 7. You read the scale by the same procedure in both parts; after all, it is the same scale.)

12. Sr means that it has 38 protons. The mass number is 88, so it must have 50 neutrons. And if the charge is +1 due to a change in the electrons, it must have lost an electron, so has 37 electrons.

H S Margolis et al, Hertz-level measurement of the optical clock frequency in a single 88Sr+ ion. Science 306:1355, 11/19/04.

B1. 5.39x1020 (3 SF).

This is an exercise to make sure you are learning the scientific notation features of your calculator. Procedures are different with different models, but I do want you to learn the procedures that are general with all models. These include use of the “enter exponent” key. You also need to be aware of the problem of entering a number such as 1011; does your calculator require a leading 1? Finally, the problem involves sig fig, which we will formally grade on after this test.

B2. aluminum, nickel, cobalt

B3. If you didn’t do this one yet, I encourage you to give it a try before reading the answer.

Focus on one year. We need 75 kg tPA. Unit path: kg  g  L  goat

75 kg   1000 g    L      goat
      x  x  x  = 200 goats (to 1 SF)
         1 kg     1 g    400 L

There are several variations of this that will work. For example, you might start with 75 kg/yr, and then the goat term is 400 L/(goat*year). Don’t be afraid to use “goat” as a unit; it makes things a lot easier. After all, the answer is in “goats”.

The problem is basically 1 SF. I didn’t worry about it, but it certainly should be suspicious to report a half goat.

B4. a. Paul O’Neill, Secretary of the Treasury, former head of Alcoa (= Aluminum Company of America).
b. H2O(s). O’Neill’s successor (and current SOT) is John Snow.
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