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Don't forget: 
 
Use a pencil.   
 
Erase errors. 
 
Avoid ambiguous and/or redundant answers. 
 
Stay in your seat. 
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SCORE____________ Answer items 1-8 (10 points each) on the test paper; 
     do not turn in your scratch paper. 
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1. Draw a dot-dash structure, including all unshared pairs of electrons and formal charges (if any),
for each of the following:
(a) (b) (c) (d) (e)H2O N2 CO2 NH2 NO3

–

2. Complete the following structure for the azide ion (N3    ) by adding unshared pairs
of electrons and formal charges.  Draw a more stable resonance form.  Draw the structure of a
molecule that is isoelectronic with the azide ion.

3. (a) (b)

(c)

Draw a bond line (line
angle) structure from
the following condensed
structure:

Draw a condensed structure
from the following bond line
(line angle) structure:

Write the formula for a Lewis 
acid with an open sextet
(empty p orbitals).

4. Encircle whichever of the following:

(a)

(b)

(c)

(d)

(e)

is a stronger base:

is a stronger base:

is a stronger base:

is a stronger base:

is a stronger acid:HO
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isoelectronic molecule
other examples possible

(d)

(e)

Draw a condensed or bond line structure
for a constitutional isomer of neopentane:

Draw a condensed or bond line structure for a
geometric isomer of trans-3-methyl-3-hexene:

other examples possibleother examples possible
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CH3 C
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CH2 CH2 CH3 CH2 C
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NH2CH3

Nu Nu

nodal plane for (d)
nodal plane for (e)

bond axis
nuclei

Br2 CH2 CH2 CH2 CH2Br Br

CH3 CH3Br2 CH3 CH2 Br

CH3 CH2 Br CH3 CH2 OH Br

HBr

CH3 CH2 CH2 OH CH3 CH CH3

OH

CH3 CH2 Br BrCH2 CH2 H2O

CH3 CH2 CH2 O CH3 CH2 C

O

HCH3
CH3 CH2 CH2 NH2

5. is propyl alcohol is propionic acid

Based on the above examples,
draw a condensed or bond line structure for each of the following, (a)—(c):

(a)   methyl propyl ether (b)   propionaldehyde (c)   propylamine

and name each of the following, (d) & (e):

(d) (e)

6.

7.

(a)

(b)

(c)

(d)

(e)

What type of hybridized orbital is associated with trigonal geometry?

What is the value of the Schrödinger wave function (Ψ) in a nodal plane?

What function is interpreted as the probability of
finding an  electron in a given  location in space?

What kind of molecular orbital has a
nodal plane that includes the two
nuclei (Nu—Nu) and the bond axis?

What kind of molecular orbital has a
nodal plane directly between the two
nuclei, perpendicular to the bond axis?

Classify each of the following reactions (a)—(e) as...
SU. EL. AD. RE.Substitution Elimination Addition Rearrangement

...by placing the appropriate letters in the space provided.

(a)

(b)

(c)

(d)

(e)

+

+ hν

HO– + + –
+

acid

HO– + + – +

Label the strong acid (SA), the strong base (SB), the weak acid (WA), and the weak base (WB) in the
equation above.

8. K = 6.9 X 10HPO4
2–+HNO2 H2PO4

–+NO2
– 3+

methyl propyl ketone propionamide
sp2

zero

Ψ 2

π

antibonding

SU.

EL.

AD.

RE.

SU.

SA SB WAWB

corrected
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9. (A)   (B)   (C)   (D)

10. (A)   (B)   (C)   (D)

11. (A)   (B)   (C)   (D)

12. (A)   (B)   (C)   (D)

13. (A)   (B)   (C)   (D)
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MULTIPLE CHOICE:  Use the "Scantron" type ANSWER SECTION at the bottom of this page for items 9–13.
(4 points each)
DOUBLE CHECK to make sure you marked the response you intended.

ANSWER SECTION:  Blacken in the responsecorresponding to your answer to each of the above items,
using a soft lead pencil.

10.

11.

12.

13.

A. C.B. D.

The molecular orbital
illustrated to the right is

σ πσ π* *

A. B. C. D.

What is the conjugate base of the hydrogen
phosphate ion, HPO4   ?

–2

H3PO4 H2PO4 PO4HAsO4
– –3

9. The oxidation number of sulfur,
in the bisulfate ion shown to
the right, is

A. B. C. D.+1 –2 +6 +7

Which of the following most likely
represents an sp3 orbital?

A. B. C. D.

In the potential energy
diagram to the right, the
point X represents
A.
B.
C.
D.

a transition state.
a reactive intermediate.
a resonance hybrid.
a reactant.
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