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Your responses o the rest of the questions in this part of the examination will be graded on the basis of the accuracy
and relevance of the information cited. Explanations should be clear and well organized. Examples and equations
may be included in your responses where appropriate. Specific answers are preferable to broad, diffuse responses.

Answer BOTH Question 5 below AND Question 6 printed on page 20. Both of these questions will be graded. The
Section II score weighting for these questions is 30 percent (15 percent each]).

5. The molar mass of an unknown salid, which is nonvolatile and a nonelectrolyte, is to be determined by the

freezing-point depression method. The pure solvent used in the experiment freszes at 10°C and has a known
molal freezing-point depression constant, K. Assume that the following materials are also available.

* test tubes = stirrer * pipet » thermometer * balance
s beaker » stopwatch = graph paper + hot-water bath * ice

(a) Using the two sets of axes provided below, sketch cooling curves for (i) the pure sclvent and for (ii) the
solution as each is cooled from 20°C to 0.0°C.
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(b) Information from these graphs may be used to determine the molar mass of the unknown solid.

(i) Describe the measurements that must be made to determine the molar mass of the unknown solid by
this method.

(i) Show the setup(s) for the calculation(s) that must be performed to determine the molar mass of the
unknown solid from the experimental data.

(iii) Explain how the difference(s) between the two graphs in part (a) can be used to obtain information
needed to calculate the molar mass of the unknown solid.

GO ON TO THE NEXT PAGE.
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{c) Suppose that during the experiment a significant but unknown amount of solvent evaporates from the test
tube. What effect would this have on the calculated value of the molar mass of the solid (i.e., too large, wo
small, or no effect)? Justfy your answer.

(d) Show the setup for the calculation of the percentage error in a student’s result if the student obtains a value
of 126 g mol™" for the molar mass of the solid when the actual value is 120. g mol™.
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Your responses to the rest of the questions in this part of the examination will be graded on the basis of the accuracy
and relevance of the information cited. Explanations should be clear and well organized. Examples and equations
may be included in your responses where appropriate. Specific answers are preferable to broad, diffuse responses.

Answer BOTH Question 5 below AND Question 6 printed on page 20. Both of these questions will be graded. The
Section II score weighting for these questions is 30 percent (15 percent each).

5. The molar mass of an unknown solid, which is nonvolatile and a nonelectrolyte, is to be determined by the
freezing-point depression method. The pure solvent used in the experiment freezes at 10°C and has a known
molal freezing-point depression constant, K. Assume that the following materials are also available.
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» beaker » stopwaich » graph paper « hot-water bath * ice
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solution as each is cooled from 20°C to 0.0°C.

Pure Solvent Solution -~

)

Time Time

(b) Information from these graphs may be used to determine the molar mass of the unknown solid.

(i) Describe the measurements that must be made to determine the molar mass of the unknown solid by
this method.

(ii) Show the setup(s) for the calculation(s) that must be performed to determine the molar mass of the
unknown solid from the experimental data.

(iii} Explain how the difference(s) between the two graphs in part (a) can be used to obtain information
needed to calculate the molar mass of the unknown solid.
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(c) Suppose that during the experiment a significant but unknown amount of solvent evaporates from the test
tube. What effect would this have on the calculated value of the molar mass of the solid {i.e., too large, too
small, or no effect)? Justify your answer.

(d) Show the setup for the calculation of the percentage error in a student’s result if the smdent obtains a value
of 126 g mol™! for the molar mass of the solid when the actual value is 120. g mol™!.
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Your responses to the rest of the questions in this part of the examination will be graded on the basis of the accuracy
and relevance of the information cited. Explanations should be clear and well organized. Examples and equations
may be included in your responses where appropriate. Specific answers are preferable to broad, diffuse responses.

Answer BOTH Question 5 below AND Question 6 printed on page 20. Both of these questions will be graded. The
Section II score weighting for these questions is 30 percent (15 percent each).

5. The molar mass of an unknown solid, which is nonvolatile and a nonelectrolyte, is to be determined by the
freezing-point depression method. The pure solvent used in the experiment freezes at 10°C and has a known
molal freezing-point depression constant, K. Assume that the following materials are also available.
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solution as each is cooled from 20°C to 0.0°C.
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(b} Information from these graphs may be used to determine the molar mass of the unknown solid.

(i) Describe the measurements that must be made to determine the molar mass of the unknown solid by
this method.

{ii) Show the setup(s) for the calculation(s) that must be performed to determine the molar mass of the
unknown solid from the experimental data.

(iii) Explain how the difference(s) between the two graphs in part (a) can be used to obtain mformation
needed to calculate the molar mass of the unknown solid.
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(c) Suppose that during the experiment a significant but unknown amount of solvent evaporates from the test
tube. What effect would this have on the calculated value of the molar mass of the solid (1.e., too large, too
small, or no effect)? Justify your answer.

{(d) Show the setup for the calculation of the percentage error in a student’s result if the student obtains a value
of 126 g mol™ for the molar mass of the solid when the actual value is 120. g mol™".
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