CHEM 121 – Worksheet 15 – Fall 2015
Monday Name: _________________________

Wednesday Name: ______________________

Directions: You may not complete this prior to class: by all means
use it as a study guide. As usual, the first 50 minutes you’ll be
working on this without notes, with your partner[s] and with a
non-programmable calculator. The next 10 minutes you may use your notes (this might include hard
copies of the 5 links Dr. Carman emailed to you). The final 25 minutes is time spent at the board.
You may find this table of help:

1)

Using the above table, determine the E for the following reaction: CH3OH + CO  HC2H3O2.
HC2H3O2 has the following structure:
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Here’s something that will let you comingle Lewis Structures (lab) with Thermochemistry (reading) in
your spare time: http://science.uvu.edu/ochem/index.php/alphabetical/q-r/resonance-theory/
2) According to resonance theory, each bond in the phosphate ion (PO43-) is consistent with the
observation that the four bonds in the phosphate ion have the same bond length. Given that
the PO bond energy is 376.6 kJ/bond and that the PO bond energy is 460.2 kJ/bond,
determine the bond energy for the O labeled “X” in the diagram, below.

You may find the following table of assistance in the next problems:
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3)

Using the above table, determine the Hf° for the following reaction: NH3 (g) + HCl (g)  NH4Cl
(s) (Hf° for NH4Cl (s) = -314.43 kJ/mol).

4) If you had 18.25 grams of gaseous hydrogen chloride in #3, how much heat was actually
generated in the formation of ammonium chloride by the reaction?
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5) In advance of your week 10 experiment (Born Haber Cycles and Hess’ Law), calculate the H for
the reaction CaC2 (s) + 2H2O (l)  Ca(OH)2 (l) + C2H2 (g) given the following data:

Reaction
Ca(s) + ½ O2  CaO (s)
Ca(s) + 2C (graphite)  CaC2 (s)
CaO(s) + H2O (l)  Ca(OH)2 (l)
C2H2 (g) + 2.5 O2  2CO2 (g) + H2O (l)
C(graphite) + O2 (g)  CO2(g)

H (kJ)
-635.5
-62.8
-653.1
-1300
-393.5

Page 4 of 9

6)

Your bicycle tire is flat and you need to fill it with air. If the air is at 1 atm and your bicycle tire
holds 4.5 L at 80 psi, how much air do you need to pump into your tire?

7)

At full expiration a rabbit’s lungs hold 2.4 L of air at 765 mm Hg. At full inspiration, the
intrapulmonary pressure is 750 mm Hg. How large is the volume of the rabbit’s lungs at full
inspiration?

8)

A hot air balloon at deflation has a volume of 5 L at 760 mm Hg. After inflation, the balloon has
a volume of 450 L. What is the pressure of the hot air in the balloon?
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9)

As you drive along in your automobile, the air in your tires (and the tires, too) heats up. If you
started a 500 mile trip at 10C with 50 L of air in your tires, what volume would be occupied by
air in your tires at the end of the trip when the air temperature is 40C?

10) The air in a deflated hot air balloon occupies 5 L at 5C. What is the volume of the air in the
balloon at 60C?

11) Air that we breathe in has to be heated for breathing ease. If we breathe in air at 10C and the
temperature in the lungs is 37C with a volume of 6 L, how much air did we breathe in?
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12) A gas at 300 Torr and 5C occupies 350 mL. How many mol of gas is/are present in this volume?

13) If 0.8 mol of a gas exerts 4 atm of pressure at 75C, how much volume does it occupy?

14) 0.8 mol of a gas occupies 50 L at 25C. How much pressure does this gas exert against the walls
of its container?
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15) A sample of NH3 has a mass of 3.04 g and occupies a volume of 4 L at STP (0C and 760 mm Hg).
What is the molecular weight of NH3?

16) The total pressure of a mixture of gases (CO2, O2 and CH4) is 1800 Torr. The pCO2 is 500 Torr and
the pO2 is 600 Torr. What is the pCH4?

17) Air is collected at a barometric pressure of 600 mm Hg. If the primary gases in the air are N2, O2
and H2O and the pN2 is 400 mm Hg and the pO2 is 160 mm Hg, what is the pH2O?
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18) Compare the rate of diffusion of each pair of gases:

A. Cl2 with H2

B. Br2 with H2

C. O2 with N2

D. I2 with O2

E. I2 with F2

F. CH4 with O2

G. CH4 with N2

H. CH4 with air (MW = 29)

I. H2S with air
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