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CH 222 Quantitative Analysis [ Test1 February 11, 2014

Be sure to show units in your numerical work., You must express answers with the correct number of digits!
1. Define “precision” and “accuracy” in scientific analysis, and explain the difference between the two
terms. What statistical quantities are used to measure precision and accuracy?
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2. For solution concentrations, define molarity (M), molality (m), and weight percent. Explain how you
would make a 50% NaOH sclution.
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The density of sea water is 1.035 g/ml. The concentration of MgCl, in sea water is 0.054 M. How
many grams of MgCl, are in 1.00 kg of sea water?
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3.

4, You dissolve 145 mg of AICl; in 235 mL of water. For this solution, what is the concentration of
chioride ions in ppm?
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5. a=8.5+0.2, b=0.123+0.006, ¢=422+2. Which quantity has the greatest relative error, and why?
Compute the vaiue of a + bc with the correct number of significant digits. Find the
propagated error of this value.
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6. Find the mean, standard deviation, standard deviation in the mean, and 95% confidence limits for the

foliowmé s five data: 21,19, 21.22, 21.25, 21.27, 21.34. ¢} ol ;
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7. Assume that you have a sef of 15 data—each datum in problem 6 appears three times in the set.
Repeat the calculation of the statistics for this jarger data set, and indicate which values have changed
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8. Foryour results in boih problem 6 and problem 7 Is your mean szgnlﬁcantiy different from the
accepted value of 21.19?
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You have an unknown solid mixture made of sodium chloride and barium chloride. You dissolve
3.000 g of the unknown in 100.0 mls of solution. You treat 50.00 mlis of this solution with Na,S0O, to
precipitate the barium. Write a balanced reaction for this step. You obtain 534.3 mg of dry
BaSO4. What is the percentage of barium chloride in the original mixture?
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10. You have a solid unknown containing calcium carbonate, which is insoluble. Your analytical strategy
15 to dissolve the solid with a known excess of HCIL which will destroy the carbonate ton (lots of CO,
bubbles!) and create a solution of CaCl; and lefiover acid. Write a balanced reaction for this step!
You will titrate the leftover HCI with NaCH to figure out how much CaCO; was originally present.
You disselve 1.500 g of the solid using 100.00 ml of 0.1000 M HCIL. You titrate this solution with
0.1100 M NaOH and get a nice pale pink end point at 42.56 ml. What is the percentage of CaCO; in
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