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. (36 points; 3 points each) Circle the correct answer to each of the following.

. The following sets of three digits represent values of n, /, and m,, respectively. Which set is
not permissible?

% 2,0,0 4,3,2 5,2,0

. Which one of the following is not a ground state configuration of an atom?

[Ne]3s*3p 1525%2p° 15725 15°2572p°

. Who proposed that in the ground state of an atom electrons in the same subshell will tend to
occupy separate degenerate orbitals with their spins parallel, to the extent possible?

Pauli Schrédinger deBroglie Heisenberg

. Which one of the following orbitals has one node?

4s Is 3s 3d,

. Which one of the following has the largest lattice energy?

Csl K,O ALO, BaS

. Which one of the following configurations would result in a paramagnetic atom or ion?

122528 [Nel3s? [Ar]3d"45? [ArJds®

. Which one of the following atoms or ions is smallest?

Kr @ Co Co? Br

. Which one of the following would have the largest first ionization energy?
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i. Considering the Lewis-dot representations of the following species, in which one would the
central atom be considered to be electron deficient?

Co, BH, XeF, PF,

J. Which one of the following represents a 3d,,, orbital?

- 4 %

k. Judging from trends in electronegativity, which one of the following bonds would be most

polar?
F-F O-N Cl-Br CI-N

. The two Kekulé resonance forms of benzene are shown below.

On the basis of these forms, which one of the following best describes the real state of the
carbon-carbon bonds in benzene?
All carbon-carbon bonds are the same — about the same length as a C—C single bond.

All carbon-carbon bonds are the same — about the same length as a C=C double bond.

All carbon-carbon bonds are the same — longer than a C—C single bond and shorter than a
C=C double bond.

s el B e B
All carbon-carbon bonds are the same — shorter than a C—C single bond and longer than a
C=C double bond.

Benzene has two bond lengths — a longer single bond and a shorter double bond.
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2. (15 points; 3 points each) Fill in the blanks with the correct answers. Do nof use noble gas
core notation; e.g., [Ne|, and do not include closed subshells that are not part of the
valence configuration.

a. The symbol for the element whose valence electronic configuration is 4s°4p° is Es L

—
b. The valence configuration of ,,Cris 24 4% . (OR 4L 3dS)

c. In the space below draw the orbital diagram ("line-and-arrow" notation; e.g., 11| ) for the
valence configuration of ,;Mn. Be sure to label the subshells (e.g., 34, 4s).

AL
- 4441 o
=21

: By s
d. The valence configuration of the ,sMn*" cation is A

AN

e. The valence configuration of the ,,Se*” anion is ""‘.:;L‘f’ “A"

3. (10 points; 5 points each) Write the complete electronic configuration (15°2s°...) for each of
the following. Do not use noble gas core notation; e.g., [Ne]. However, you may write
these either in aufbau or shell order.

=, 2 (A 2 ¢ Lo p G O 2. >
(B3 < < a4 e 4o
Sl (S,Sb 2< 2¢"3< 2p " >A “4s fa A S< Se

/i
Qr‘dch Pb ‘51.2‘C_L2_€L 5‘1_‘:..55{. yla‘t*ﬁ"{'f"‘%dwq‘?'* Q‘;.ggc.gd !O-‘B%LQFL

A At p I o ‘o L. 1o 3
At Skats 2672pC 357 3pC A 240 “gt Ss 44, Sf
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4. (24 points, 8 points each) Draw Lewis dot structures, showing all valence electrons, for each
of the following. Your work should show a count of the total number of valence
electrons. = Note: Atoms whose symbol is indicated with a subscript are separately bonded
to the atom immediately following or preceding in the formula. (You do not need to assign
formal charges for these.)

r- &

-

o 507 o—%-5]"
Sl = { ‘{
2018 10|
Sty

24

b. HONO (The atoms are linked together in the given order.)

‘l o’ £4 = | = “--—~
N-—{—;ﬂ ‘(‘\(":‘k ‘ok&*t\”\ ‘R:“\v_\"\..\ V\AcOL-&Q
c. XeF, l\:—\—_\

Xe @ F—X=—F
4F28 i
e i
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5. (15 points + 4 points bonus) The isocyanate ion, OCN", can be represented by three resonance
forms, one of which is shown below.

<)

Draw Lewis structures for the other two resonance forms (8 points); assign formal charges for
all three forms, including the form shown above (4 points); and circle the form that is the /east
important contributor to the resonance description of the bonding in OCN". (3 points).

[:6—CEN=] A

BONUS QUESTIONS (4 points) Carbon suboxide, C;0,, is an evil smelling gas. The principal
resonance form is

There are two lesser contributing resonance forms. Draw them with their formal charge
assignments.

:’DEQ“-C._:_Q,-—B\ ~+—> \EHQEQ“Q::“—Oz
S =
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