
CHEM 1215 Name ________________________
Exam  III
John III. Gelder TA's Name ________________________
November 10, 1999

Lab Section _______

       INSTRUCTIONS:

1. This examination consists of a total of 7 different pages.
The last page includes a periodic table and a solubility
table.  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 (if any) or short answer questions.

4. No credit will be awarded if your work is not shown in
problems 3, 5 - 7 and 8.

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. RRee llaaxx and do well.
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SCORES _____ _____  _____  _____ ______
(29) (34) (23) (14) (100)
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(9) 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.

a)     H2SO4(aq)   +   Mg(OH)2(aq)   → 

b)     N2(g)    +       O2(g)      →   

c)     Al(NO3)3(aq)   +     NaOH(aq)   →

 (8) 2. Write the balanced ionic and balanced net ionic chemical equations for the reactions a) and c) in Problem
1.  (Remember to include the correct charges on all ions and the phase of each species.)

1a)
Ionic equation:

Net Ionic equation:

1c)
Ionic equation:

Net Ionic equation:

(12)3a. Determine the empirical formula of a compound that is 69.8% carbon, 11.7% hydrogen, and 18.6%
oxygen by mass.

b) If the molar mass of this compound is 172 g mol-1, determine the molecular formula.
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 (22)4. Complete the following table

M, Molar m, Mass of n, Moles of N, Number of atoms,

Formula Mass 



g

mol  sample (g) sample (mol) molecules, or formula units

SO3 4.13 x 10–2

Na2C2O4 1.39

unknown 9.41 x 102 5.91 x 1024 atoms

KPtCl3(C2H4) 369 7.03 x 10–4

Provide the symbol of the unknown element

(12) 5. Calculate the following,

a) the      mass   , in grams, of a single atom of mercury.

b) the     number    of molecules of water in 1.0 mol of the hydrate CuSO4 · 5H2O.

c) the     number    of CH4 molecules and the number of hydrogen atoms in 9.22 g of methane, CH4.
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(13) 6. For the reaction
P4(s)   +   10Cl2(g)   →   4PCl5(g)

Calculate how many grams of chlorine that must react to produce 32.5 g of PCl5.  (Assume phosphorus
is in excess.)

(10) 7. Calculate the mass of silver produced when 3.22 g of Zn react with 4.35 g of AgNO3.

Zn(s)   +   2AgNO3(aq)   →  2Ag(g)   +   Zn(NO3)2(aq)
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(14) 8. Acetonitile, C2H3N, is an important nonaqueous solvent.  The compound reacts with O2 according to
the equation,

4C2H3N(g)  +   15O2(g)   →      8CO2(g)   +   6H2O(g) +  4NO2(g) 

47.6 g of acetonitile are added to an amount of oxygen.  After the reaction occurs 28.4 grams of H2O
and 48.4 g of NO2 are produced.  Answer each of the following,

a) the mol of H2O produced?

b) the mass of CO2 produced?

c) Could O2 be the limiting reagent or is it in excess in this reaction?  Explain.  (You may use a
calculation to support your answer.)
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(5) 9. THIS IS EXTRA CREDIT.  DO NOT ATTEMPT UNTIL AFTER YOU ARE THROUGH DOING
THE FIRST 9 QUESTIONS.

A 2.24 gram sample of an unknown metal reacts with HCl to produce 0.0808 g of H2 gas.  Identify the
metal assuming all of it reacts.  (Show ALL your work!)
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Periodic Table of the Elements
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Solubility Table
   Ion         Solubility        Exceptions    

NO3
–

soluble none

ClO4
–

soluble none

Cl
–

soluble except Ag
+
, Hg2

2+
, *Pb

2+

SO4
2–

soluble except Ca
2+

, Ba
2+

, Sr
2+

, Hg
2+

, Pb
2+

, Ag
+

CO3
2–

insoluble except Group IA and NH4
+

PO4
3–

insoluble except Group IA and NH4
+

CrO4
2–

insoluble except Group IA, IIA and NH4
+

-OH insoluble except Group IA, *Ca
2+

, Ba
2+

, Sr
2+

S
2–

insoluble except Group IA, IIA and NH4
+

Na
+

soluble none

NH4
+

soluble none

K
+

soluble none
*slightly soluble
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