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       INSTRUCTIONS:

1. This examination consists of a total of 7 different pages.
The last page includes a periodic table and some useful
information.  All work should be done in this booklet.

2. PRINT your name,  teaching assistant's name and lab
section     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. Point values are shown next to the problem number.

5. 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.

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

7. RRee llaaxx and do well.
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SCORES _____ _____  _____ _____ _____ ______
(25) (26) (22) (15) (12) (100)
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(9) 1. Write the chemical formula(s) of the product(s) and balance each of the following four reactions.
Identify all product phases as either (g)as, (l)iquid, (s)olid or (aq)ueous.

a) HNO3(aq)     +    Ba(OH)2(aq)   →

b) Al(NO3)3(aq)     +    Na2CO3(aq)   →

c) Ba(s)     +    HCl(aq)   →  

(4) 2. Write the ionic and the net ionic equation for any one of the equations in Problem #1.

(12) 3. Draw a Lewis electron-dot structure for each of the covalent molecules below. Include all resonance
structures if they are needed to adequately represent the bonding in the molecule.

(a) BrO3– (b) H2O2

(c) ClNO2



CHEM 1314 EXAM III PAGE 3

(18) 4. Complete the following table

Compound
Name of molecular

geometry
Bond angle(s) Hybridization on

the central atom
Polar or nonpolar?

IF3

NH–
2 

PO3–
4  

N2O

O3

(8) 5. Given the following Lewis structure,
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a) how many σ-bonds and how many π bonds. ____  σ-bonds ____  π-bonds

b) indicate the hybridization on each of the following atoms.
C1    ______ C2     ______ O     ______ N     ______

c) indicate the ideal bond angle for; bond angle #1 ______˚ bond angle #2 ______˚
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(14) 6. Answer each of the following statements.

a. Explain the term effective nuclear charge and use it to explain why the atomic radius of Cl is smaller than
the atomic radius of Al.

b. Define the term ionization energy and indicate the overall trend in the first ionization energy for the
elements in a period.  Also, explain why the first ionization energy for boron is less than the first
ionization energy for beryllium.

(8) 7. Indicate the atomic and/or hybrid orbitals on each atom in the following molecules which are involved in
forming the covalent bond.

a. H2O b. N2
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(15) 8. Short answer.

a. Write the electron configuration for,

i. P3–

ii. Fe3+

iii. Po

b. Draw    a    Lewis structure for the ion SCN– and determine the formal charge on each of the atoms.

c. Write the set of quantum numbers for the last electron added to complete the ground state electron
configuration for a neutral Zr atom.

d. An unknown neutral element, X, has only 3 electrons in its p subshell.  What is the formula of the
compound formed between this unknown element and hydrogen?
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Multiple Choice:

Print the letter (A, B, C, D) which corresponds to the answer selected.

9. _________ 10. _________ 11. _________ 12. _________

13. _________ 14. _________

ONLY THE ANSWERS IN THE AREA ABOVE WILL BE GRADED.   Select the most correct answer
for each question.  Each question is worth 2 points.

9. Which of the following are reasonable values for the first four ionization energies for Mg?

1st 2nd 3rd 4th
A) 496 kJ 4562 kJ 6912 kJ 9543 kJ
B) 578 kJ 1817 kJ 2744 kJ 11,577 kJ
C) 738 kJ 1451 kJ 7733 kJ 10,540 kJ
D) 657 kJ 1269 kJ 2136 kJ 2752 kJ

10. Which of the following species has the largest radius?

A) Ne
B) O2–

C) Li+
D) N

11. Which of the following atoms has a negative electron affinity?

A) He
B) Be
C) Ne
D) F

12. The shortest bond length in the following is

A) C–F
B) C–Cl
C) C–Br
D) C–I

13. The molecular geometry of a molecule is best described in terms of the location of the atomic nuclei.
What geometries are possible for compounds with a central atom which can be described as using sp2

hybrid orbitals?

A) trigonal planar or bent
B) tetrahedral, bent, or trigonal pyramidal
C) square planar, tetrahedral, or trigonal planar
D) trigonal bipyramidal or unsymmetrical tetrahedron

14. Which of the following species violates the octet rule?

A) NH+
4 

B) NO2
C) HClO3
D) N2O4
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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+, *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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