CHE 226 ANALYTICAL CHENMISTRY Fall 2004

EXAM I - September 23, 2004

Name

WRITE YOUR NAME ON EACH EXAM PAGE NOW. THERE ARE 8 QUESTIONS AND
106 PERCENT TOTAL IN THIS EXAM.

Show clearly all work on these pages. Use the proper number of significant fisures and the
correct units in all final answers. Y ou must show vour calculations and/or reasoning, including
equarions, on a question to obtain any credit; no credit for answers appearing out of the blue.
Your work must be understandable at the time it is being graded to obtain any partial credit.

You do not have to do the final arithmetic on a question unless vou need to have a numernical
value for the next part of a question. as long as the answer is expressed in its final form and all
algebraic manipulations have been made. Very little will be subtracted for routine arithmetic
errors, but all numerical answers must be shown to the proper number of significant figures.
Programmable calculators must have all memory erased. A calculator may be used, but not
shared with anvone else. Tables of data and other information that may be useful are appended to
the back of the exam. Use the backs of the pages as scrap paper. Anything written on the backs
of pages 1s totally irrelevant to the grading process.

Unless otherwise stated, assume all solutions are aqueous, density = 1.0000 g/'mL; activity
coefficients are unity (7.e., activity = concentration); temperature, =298 K. K, =1.008 x 104

QUESTION 1 /9 Question 7 /9
QUESTION 2 f12 Question 8 /8
QUESTION 3 /8 Question 9

QUESTION 4 /19 Question 10

QUESTION 5 /35 Question 11

QUESTION 6 /6 TOTAL /106




[

Name

(9 Points) Express the results of the following calculations, as obtained from the readout
of a hand calculator, to the proper number of significant figures. That 1s, “round off” the
numerical answers indicated according to the simple rules for rounding

(a) 1654 - 0.05152 + 1527 = 18.01548000 =

(b) 15.27 x 0.041 = 045765351 =
1 368

(©) logig (103) = 1.01283723 =

(12 points) A sample of soil was dried. ground, and sieved to prepare a laboratory sample.
[t was then analyzed and found to contain 3.51% (bv mass) of aluminwm (Al). which occurs
in so1l largely in the form of aluminosilicates 1in clays. When soil scientists report such
analyses, it 15 quite common to state results as the % by mass of the stable oxide form, mn
this case as aluminum oxide — Al;O5. [Al= 26982 g'mol. O=159994 ¢/'mol.] This has

advantages for doing mass balances of elements. Calculate —

(a) (8 Points) The % by mass of aluminum oxide 1n the sample.

(b) (4 Points) The ppm (mg'ke) of aluminum oxide in the sample.
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3. (8 poimnts) List two of the important characteristics of determinate or systematic error.

4. (19 Points) Currently, the element whose atomic mass 1s [east well known 15 palladiam,
which 1s reported as 106 4 g/'mol. This 1s because the relative abundances of the six stable,
naturally occurring 1sotopes of Pd vary substantially from one source of Pd to another. The
most well known atomic mass 1s that of fluornine, at 18.998403 g/mol, because F has only
one stable 1sotope. Assuming that the values stated in this manner imply the conventional

uncertainty or ~error of * 1 in the least significant digit (and corresponds to a standard
dewviation), calculate:

(a) (4 Points) The absolute uncertainty in the atomic mass for Pd.

(b) (6 Points) The relafive uncertainty in the atomic mass for F.

(c) (9 Points) The relative uncertainty of the molar mass for PdFs.
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