General Chemistry |
July 1, 2021

1. Predict which substance in each of the following pairs would have the greater
intermolecular force:

SeO, or SO CH;CH5CH5NH5 or HHNCH,»CH5NH
2 2 312112182 2 2%

CH3CH3 or H,CO CH30H or H,CO

2. Rationalize the difference in boiling points for each of the following pairs of

substances:
HF (20 °C); HCI (-85°C) Bry (59°C) and ICI (97°C)
HCI( -85°C); LiCl (1360 °C) CHCI3 (61°C) and CHBr3 (150°C)

Based on the principle that like dissolves like (i.e. molecules with similar IMFs will form
homogenous mixtures with each other), predict which pairs of substances would you expect
to form homogeneous solutions when combined? What types of IMFs are involved?

a) CClgandH,0

b) KCland H,0

c) BryandCCly
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d) CH3CH20H and Hzo

e) CH30H and CH3(CHy)4CH3

4. Kevlar was previously used as a PLI example — please use IMFs to describe why Kevlar is a
strong material:

note: this notation uses “implicit carbons” and “implicit hydrogens”. Carbons occur
at every unlabled juncture and have necessary hydrogens to get to full octets & 4
bonds. You are not responsible for interpreting at this point. See below for portion
of the molecule drawn in Lewis fashion.
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5. The partial pressure of oxygen was observed to be 156 torr in air with a total atmospheric
pressure of 743 torr. Calculate the mole fraction of O, present.

6. The partial pressure of CH4 (g) is 0.175 atm and that of O2 (g) is 0.250 atm in a mixture of the two
gases.

a. What is the mole fraction of each gas in the mixture?

b. If the mixture occupies a volume of 10.5 L at 65°C, calculate the total number of
moles of gas in the mixture.

c. Calculate the number of grams of each gas in the mixture.

7. A person accidentally swallows a drop of liquid oxygen, O, (1), which has a density of
1.149 g/mL. Assuming the drop has a volume of 0.050 mL, what volume of gas will be
produced in the person’s stomach at body temperature (37°C) and a pressure of 1.0 atm?



8. For each pair o compounds, pick the one with the highest boiling point. Explain your reasoning.
a. CH;0H or CHsSH

b. CHsOCHs or CH3CH20H
C. CH4 or CH3CH3



