
CHEM 1225 Name ________________________
Exam  I
John I. Gelder TA's Name ________________________
February 4, 1999

Lab Section _______

Please sign your name below to give permission to post your course scores on homework, laboratories and
exams.  If you do not sign no scores will be posted.  All scores will be posted by a random number which will be
assigned to you by Dr. Gelder.

__________________________________
(signature)

       INSTRUCTIONS :

1. This examination consists of a total of 8 different pages.
The last page includes a periodic table, a solubility table
and some useful information.  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    .  You will receive 2
points for knowing your TA’s name AND laboratory
section number in which you are officially enrolled.

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 8, 9 and 10.

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. RReell aaxx and do well.
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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)     AgNO3(aq)    +    HCl(aq)   → 

b)     Fe(NO3)3(aq)   +    KSCN(aq)      →   

c)     Na3PO4(aq)   +    Ba(NO3)2(aq)   →

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

1a, 1b or 1c)
Ionic equation:

Net Ionic equation:

1a, 1b or 1c)
Ionic equation:

Net Ionic equation:
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(18)3a. Give an example of the formula of an ionic compound.

b) Based on the elements in the chemical formula for a compound, state the general rule we use to identify
whether a substance is an ionic compound.

c) Give an example of the formula of a covalent compound.

d) Based on the elements in the chemical formula for a compound, state the general rule we use to
identify whether a substance is a covalent compound.

e) A bond is described as a force that holds two atoms together.  Describe the nature of the bond in an
ionic compound.

f) A bond is described as a force that holds two atoms together.  Describe the nature of the bond in a
covalent compound.

g) List a chemical or physical property, which distinguishes ionic compounds from covalent compounds.
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(15) 4. Draw a possible Lewis electron-dot structure for each of the species below. Include all resonance
structures if they are needed to adequately represent the bonding.

(a) PCl4+ (b) CH3COOH

(c) NO2– d) S2O32–

(21) 5. Complete the following table

Compound

Number of
bonding groups
on central atom

Number of non-
bonding pairs on

central atom

Name of the
molecular
geometry

Bond
Angle(s)

Polarity
(polar or
nonpolar

SCl2

NF3

NO2+

SO2

NH2–
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 (7) 6. Consider the Lewis structure for the compound

(a)  What are the approximate bond angles about each of the carbon atoms?  (Be careful to clearly
indicate which carbon atom you associate with each bond angle.)

(b)  What is the approximate bond angle around the oxygen atom labeled O1?

(8) 7. What is the electron-pair geometry in H2O?  What is its molecular geometry?  Explain why the H-O-H
bond angle is not 109.5˚
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(4) 8. The other day the measured atmospheric pressure was 30.07 inches of mercury.  Convert this pressure
to units of mm Hg    and     atmospheres.

 (6) 9. A fixed quantity of an ideal gas at constant pressure occupies a volume of 6.75 L at –10.5 ˚C.  Calculate
the temperature the sample will have to be heated to for the volume to be 14.8 L.

(3) 10. A fixed quantity of an ideal gas at a constant temperature exhibits a pressure of 715 torr and occupies a
volume of 12.3 L.  Calculate the volume the gas will occupy at 1.40 atm.
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126.9
Cd In Sn Sb Te XeI

3

6.94

4

9.01
Li Be

11

22.99

12

24.30
Na Mg

19

39.10
K

22

47.88

20

40.08
Ca

21

44.96
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Periodic Table of the Elements

87

(223)
Fr

88

226.0
Ra

89

227.0
Ac

104

(261)

105

(262)

106

(263)

71

175.0
Lu

Rf Db Sg
108

(265)

109
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107

(262)
Hs MtBh

Useful Information
P·V = k (at constant T and mol)

V = k·T (at constant P and mol)

V = k·n (at constant P and T)

1 atm = 760 mm Hg = 760 torr = 101,325 pascals (Pa)

K = ˚C + 273.15
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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


