
CHEM 1515.002 Name ________________________
Exam  II
John II. Gelder TA's Name ________________________
March 4, 1998

Lab Section _______

       INSTRUCTIONS:

1. This examination consists of a total of 8 different pages.
The last three pages include a periodic table, a table of
vapor pressures for water, a solubility table, a table of
ionic structures and packing and an activity series.  All
work should be done in this booklet.

2. PRINT your name, TA's name and your lab section
number     now      in the space at the top of this sheet.     DO
NOT SEPARATE THESE PAGES    .

3. Answer all questions that you can and whenever called
for show your work clearly.  Your method of solving
problems should pattern the approach used in lecture.
You do not have to show your work for the multiple
choice or short answer questions.

4. No credit will be awarded if your work is not shown in
problems 3, 4, 5, 6 and 7.

5. Point values are shown next to the problem number.

6. Budget your time for each of the questions.  Some
problems may have a low point value yet be very
challenging.  If you do not recognize the solution to a
question quickly, skip it, and return to the question after
completing the easier problems.

7. Look through the exam before beginning; plan your
work; then begin.

8. RelaxRelax and do well.
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SCORES _____ _____  _____ _____ ______
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(12) 1. Write the chemical formula(s) of the product(s) and balance the following reactions.  Identify all
products phases as either (g)as, (l)iquid, (s)olid or (aq)ueous. Soluble ionic compounds should be
written in the form of their component ions.

a) Na2S2O8(aq)      +      I–(aq)    →

b) iron(III) chloride(aq)     +    sodium hydroxide(aq)   →

c) ammonium nirate(aq)     +   sodium sulfate(aq)  →

d) Mg(s)     +    Au3+(aq)  →

(6) 2. Write the ionic and net ionic chemical equations for 1a) and 1b).

1a)
Ionic equation:

Net Ionic equation:

1b)
Ionic equation:

Net Ionic equation:

(6) 3. Describe how you would prepare 250.00 mLs of an aqueous solution of NaOH which is 0.200 M.
(Include any safety information which would be important to the person preparing the solution.)
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 (26) 4. A solution is prepared containing 8.00 g of trichloroacetic acid, CCl3COOH, in 92.0 g of water.  This
solution is also 0.509 M.

(6) a) calculate the mol fraction of trichloroacetic acid in the solution.

(6) b)  calculate the freezing point of the solution (assuming the CCl3COOH does not dissociate into ions.)

(4) c) the experimental freezing point of this solution is found to be –1.69 ˚C.  Is trichloroacetic acid a strong,
weak or nonelectrolyte in water?   Explain.

(6) d) Identify the chemical specie(s) in an aqueous solution of trichloroacetic acid.  (NOTE: you need not
include water, just the specie(s) associated with trichloroacetic acid.)  Which is/are present in the highest
concentration?  Explain.

(4) e) Calculate the density of this solution.
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 (34) 5. The 2nd order rate constant for the gas phase decomposition

2NOCl(g)  → 2NO(g)   +  Cl2(g)

of nitrosyl chloride, NOCl, is 1.18 x 10–2 M–1·s–1 at 450 K.
(8) a) If the initial concentration of NOCl is 0.500 M calculate the concentration of NOCl after 56.5 seconds.

(4) b) What is the fraction of the original NOCl is remaining?

(6) c) How long will it take for the concentration of NOCl to fall to one-half its initial value (as given in a)?

 (8) d) If the activation energy, Ea, for the decomposition reaction is 102 kJ·mol–1, calculate the rate constant
for the reaction at 600 K.

(4) e) Suggest a reaction mechanism for the decomposition reaction.

(4) f) Draw the activated complex for the slow step in your reaction mechanism (be sure to label where bond
breaking and forming are occuring).
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(8) 6. Camphor, C10H16O, is frequently used to determine the molar mass of organic compounds using
freezing point depression data because of its large freezing point constant, 37.7 m·˚C–1.  An unknown
organic compound of mass 0.840 g lowered the freezing point of 25.0 g of camphor by 7.6 ˚C.  What is
the molar mass of the organic compound?

 (8) 7. The reaction
PCl5(g)  ä  PCl3(g)  + Cl2(g)

 was studied at 760 ˚C. 0.200 mol of PC5 are placed in a 1.00 liter container and allowed to decompose.
After equilibrium was established the concentration of PCl3 was found to be 0.195 M. Calculate the
equilibrium constant for the reaction at this temperature.
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Useful Information
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J
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Temperature (°C) Vapor
Pressure(mmHg)
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Solubility Table

   Ion        Solubility        Exceptions   
NO3

– soluble none

ClO4
– soluble none

Cl– soluble except Ag+, Hg2
2+, *Pb2+

I– soluble except Ag+, Hg2
2+, Pb2+

SO4
2– soluble except Ca2+, Ba2+, Sr2+, Hg2+, Pb2+, Ag+

CO3
2– insoluble except Group IA and NH4

+

PO4
3– insoluble except Group IA and NH4

+

-OH insoluble except Group IA, *Ca2+, Ba2+, Sr2+

S2– insoluble except Group IA, IIA and NH4
+

Na+ soluble none
NH4

+ soluble none

K+ soluble none
*slightly soluble
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Half-Reaction
Metal Reaction

Lithium Li → Li+ + e–

Potassium K → K+ + e–

Barium Ba → Ba2++ 2e–

Calcium Ca → Ca2+ + 2e–

Sodium Na → Na+ + e–

Magnesium Mg → Mg2+ + 2e–

Aluminum Al → Al3+ + 3e–

Manganese Mn → Mn2+ + 2e–

Zinc Zn → Zn2+ + 2e–

Chromium Cr → Cr3+ + 3e–

Iron Fe → Fe2+ + 2e–

Cobalt Co → Co2+ + 2e–

Nickel Ni → Ni2+ + 2e–

Tin Sn → Sn2+ + 2e–

Lead Pb → Pb2+ + 2e–

Hydrogen H2 → 2H+ + 2e–

Copper Cu → Cu2+ + 2e–

Silver Ag → Ag+ + e–

Mercury Hg → Hg2+ + 2e–

Platinum Pt → Pt2+ + 2e–

Gold Au → Au3+ + 3e–


