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Part A: Multiple Choice. Circle the letter that corresponds to the most correct answer.

L In Bohr’s atomic theory, when an electron moves from one energy level to another energy level
more distant from the nucleus

a) energy is emitted b)/energy is absorbed (c) light is emitted

d) no change in energy occurs e) none of these
2. All halogens have the following number of valence electrons:

a)2 b) 3 c) S \ai}, 7 ¢) none of these |7
3. Tihas ___ inits d orbital

a) 1 electron @2 electrons c¢) 3 electrons d) 4 electrons e) none of these

4. Germaniun has electron(s) in its 4p orbitals.
a) 1 ©)2 g)3 d) 4 e) none of these

3 An atom of fluorine contains 9 electrons. How many of these electrons are in s orbitals?
i) 2 @}4 c)6 d) 8 e) none

6. Order the elements S, Cl, and F in terms of increasing atomic radii.

“@S.CLF  bCLES oFESC  d)SFC  (@FCLS

7. The first ionization energy for Mg is 735 kJ/mol. The second ionization energy is
a) 735 kl/mol b) less than 735 kJ/mol (€) greater than 735 kJ./mol
d) more information is needed to answer this question.
8. Of the following elements, which has the lowest first ionization energy?
a)Ba b) Ca ¢) Si d) P e) Cl
9 Of the following elements, which is the most likely to form a negative ion with charge 1- 7

a) Ba b) Ca ¢) Si d) P @ cCl
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Sodium losing an electron is an process and fluorine losing an electron is an

process.
a)yendothermic, endothermic b) exothermic, endothermic c¢) endothermic, exothermic
exothermic, exothermic e) more information needed v

Atoms having greatly differing electronegativities are expected to form:

a) no bonds b) polar covalent bonds c¢) nonpolar covalent bonds
d) covalent bonds  (e)ionic bonds

Choose the compound with the most ionic bond.

a) LiCl @KF ¢) NaCl d) LiF e) KCI

Which of the following bonds is least polar?

a)C-0 b)H-C c)S-Cl @‘}Bf ~Br ) they are all polar
Which of the following has the smallest ionic radius?

a)Ca? b) CI* L' do* e) Be 2t

In the reaction between magnesium and sulfur, the magnesiu.lfﬁ atoms

a) become anions (b) become cations
¢) become part of polyatomic ions d) share electrons with sulfur

The bond angle in H;Se is about

a) 120° b) 60° c) 180° @)109° e) 90°
The statement that “the lowest energy configuration for an atom is the one having the maximum
number of unpaired electrons allowed by the Pauli principle in a particular set of degenerate

orbitals™ is known as :

a) the aufbau principle @Hund’s rule ¢) Heisenburg uncertainty principle
d) the Pauli exclusion principle e) the quantum model

Select the correct molecular structure for the given species from the choices below:

a) linear b) trigonal planar c) tetrahedral d) bent ¢) none of these
The molecular shape of water is c

The molecular shape of carbon dioxide is _ (O

The molecular shape of beryllium chloride is & (@)




use the principles of atomic structure and/or chemical bonding to explain each of the following. In each
part, your answer must include references to both substances.
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21. Consider the carbon dioxide molecule, CO,, and the carbonate ion, CO3 *

1) Draw the complete Lewis electron-dot structure for each species.

b=l Gzt = 1Y

f - ’ - -
['L.'J_ '1.:2- {L'ng T'E}L

r Con Py, at : e
& _0*ef8 1B

| (A / [ a5 7 [

Meho o e - S
[ Chesrl = oy P g-C=0 | {
\f “n \-.\‘I

ii) Account for the fact that the carbon-oxygen bond length in CQOs *is greater than the carbon-
oxygen bond length in CO;. s
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23, Draw the Lewis structures for the molecules below and use them to answer the following
questions. Show the electron count.
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24, Which of the molecules in # 23 obeys the octet rule? -Cﬁ-f_ 7 T L A

25., [ Which molecules in # 23 have no dipole moment? O, o

26. Which molecules in # 23 show resonance? 0
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