CHEM 212; Fall 2014
Exam 1

Exam 1 Name: ’}(-C\,\‘

Be sure to show ALL your work, write CLEARLY, and put your answers in the boxes.
For this exam, you are allowed the exam, a provided equation sheet, and an
nonprogrammable graphing calculator.

1. Limestone consists of mainly the mineral calcite, CaC({BP)[FM=1OO.87 g mol1). The carbonate
content of 0.5413g of powdered limestone was measured by suspending the powder in water,
adding 10.00mL of 1.396 M HCI, and heating to dissolve the solid and expel COz:
CaCO3s +2H* = Ca2* + COzg +H20

The excess acid required the addition of 39.96 mL of 0.1004 M NaOH for neutralization. Find the
weight percent calcite in the limestone.
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2. Errors in the laboratory /)
State the characteristics of Random error '
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3. Propagation of error. To prepare a solution of Ba(NO3)2 (FM=261.32 g mol-1), you weigh out

o/ 5.732 +0.002 g and dissolve it in a volumetric flask whose volume is 100.00 +0.08 mL. Express the
molarity of the solution, along with its absolute and percent relative uncertainty. Express your
answer with a reasonable number of significant figures and follow the table method of keeping
track of error shown in class for full credit.
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4. One of the principle goals of this class is for students to be able | Method 1 Method 2 Y
to critically evaluate data. Consider the dataset to the right V| 12.4 14.3

listing the analytical results for the total sulfur contentin mine 7| 13 13.8

tailings by two different methods. Your objective with this = 127 14.1
problem is to compare data collected by replicate measurements ;| 12.8 13.6
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d.) T-test, Case 2
e. T-test, Case 3

b. Before performing the statistical test selected above, begin by looking over a dataset. Do you
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see anything concerning? If yes, describe what.
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c. Were you able to eliminate any of your data? Circle the answer:
IF YES, please see me for a new mean and standard deviation.
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d. Continue to compare the data to determine if the two data sets are statistically different at the
“~  95%CI.
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5. When is standard addition preferable relative to calibration curve.
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Draw an example calibration curve and standard addition plot. On the standard addition plot,

indicate where the concentration of an unknown can be measured.
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6. Beginning with a science question, the next step in developing an analytical method is to
determine what use objectives defining what the data will be used for. List at least 5 criteria that
can be used to determine if your method is suitable to addressing your science question
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6. Chloroform is an internal standard in the determination of the pesticide DDT in a polarographic
~ analysis in which each compound is reduced at an electrode surface. A mixture containing 0.500
mM chloroform and 0.800 mM DDT gave signals of 15.3 uA for chloroform and 10.1 uA for DDT.
An unknown solution (10.0 mL) containing DDT was placed in a 100 mL volumetric flask and 10.2
mL of 0.500 mM chloroform (FM=$19-39-gmmoi=1} were added. After dilution to the mark with
solvent, polarographic signals of |,+1and 8.7 uA were observed for the chloroform and DDT,
respectively. Find the concentration of DDT in the original unknown solution.
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