CHEM126-A _ Spring, ‘10
Hourly Exam # 1 Dunnivant

Secret Code

There are 100 points. The exam willfoe graded on a percentage basis.

Closed book, closed Internet, closed notes, closed cell phone, closed neighbor!
CLARIFICATIONS ARE ALLOWED BUT NO OTHER QUESTIONS!

I'll be in every 30 minutes or so. If you heed me come to my lab or office.

1. (10 pts) Give an example of each of the following types of intermolecular
interactions, and provide a chemical sketch for each. Your examples may be
either between chemicals of the same type or different types. Use actual
chemical formulas or structures to show these interactions.
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2. (10 pts) Draw a phase diagram for H,O noting all of the important reference
points (actual numbers) of temperature and pressure on your plot. Show
where the diagram is unique for water and explain in one or two sentences

why this is important.
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3. (10 pts) 40.0 kJ of heat are added to an insulated vessel containing a mixture
of 100.0 g liquid water and 100.0 g ice at 0.00° C. The enthalpy of fusion of
ice is 6.02 kJ/mol, and the specific heat capacity of liquid water is 4.18 J/g-K.
Calculate the final temperature of the equilibrated system.
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4. (10 pts) Name the dominant intermolecular force involved in the following
(you need two names, one for each chemical):
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5. 10 pts) Calculate the molarity, molality, and mole fraction of methanol
(CH30H) in a solution composed of 26.5 g CH3;OH and 244 g water. (Assume
that the density of the solution is 0.975 g/mL)
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6.

(10 pts) At 298 K, the equilibrium constant (K¢) for the following reaction is
0.090.

H20() + Cl20¢) <===> 2 HOClg,

1.00 mol of HOCI is placed in a 2.00 L reaction flask and the reaction
progresses. Calculate the concentration (in M) of all three species at
equilibrium. Show as much of your work as possible but you may use your
calculator to solve functions as necessary!




7. (5 pts) We have discussed the “constant” nature of equilibrium constants.
What is the easiest way to manipulate (change) the numerical value of the

constant?
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8. (5 pts) Name as many ways as possible to produce more products for the
generic reaction shown below.

aA + bB + heat <===> ¢C

/'\ Cj OF A /,\//LE'YSLI/LQ
T E 2 oF D J volume
AT

ADR CATAV7§T

Bemove <

9. (10 pts) An equilmolar aqueous solution of calcium carbonate and potassium
nitrate is made up and it is found that the freezing point of the solution is -5.82
°C. What are the molal concentrations ssolved salt, as calcium
carbonate and potassium nitrate? The int depression (K;) for
water is 1.86 °C/m.
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10.(10 pts) Our atmosphere is composed of primarily diatomic nitrogen and
oxygen, which coexist at 25°C without reacting to any significant extent.
However, at high temperatures the two gases can react to form nitrogen
monoxide according to the following reaction

Nag + Oz <===> 2NOgq
a) Calculate the AG® for this reaction at 25°C, the ambient temperature. Is
the reaction spontaneous?

b) Calculate K, for this reaction, obviously at equilibrium.

Things that might be useful: AG° for NO() = 87.6 kJ/mol, R = 8.314 J/mol-K, and
yes you should know the delta G° for N, and O..
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11. (2 pts each)
a) Name a way to expand the temperature range of a liquid, both on the top
and lower end of the temperature scale.
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b) In general does the solubility of an inorganic salt increase or decrease
with temperature? ,1\ i
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c) In general does the solubility of a non-reactive gas increase or decrease
with temperature? \\y
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d) What are the two most interesting qualities and characteristics of super
critical fluids?
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