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DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.

CALCULATORS ARE NOT TO BE SHARED.

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" notecard, and your University ID Card.  You may use a TI-25X Solar calculator if you wish.  If you have notes with you, place them in a sealed backpack and place the backpack OUT OF SIGHT.  Or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your last name, first name, middle initial, and student identification number.  Leave the class section number and the test form number blank.

This exam consists of 18 multiple-choice questions and 10 open-ended questions.  Each multiple-choice question has four points associated with it--select the best answer by filling in the corresponding circle on the rear page of the answer sheet.  Open-ended questions 1-8 have 2 points associated with each; questions 9 and 10 have 6.  If you have any questions before the exam, please ask.  If you have any questions during the exam, please raise your hand to attract the attention of a proctor.  The proctor will come to you.  Open and start this exam when instructed.  Present your ID card when submitting the exam.  Place your open-ended portion of this exam in the appropriate stack.  Place your 3" x 5" notecard in the appropriate stack.  You may keep the multi-choice portion of this exam, so please mark the answers you selected on it.

Please read the exam questions carefully.  Terms such as paired, unpaired, pairs, greater, smaller as used extensively.

1.
There are ___ unpaired electrons in a ground-state nitrogen atom.


(a)
0.


(b)
1.


(c)
2.


(d)
3.


(e)
4.

2.
There are ___ unpaired electrons in a ground-state magnesium ion (Mg2+).


(a)
0.


(b)
1.


(c)
2.


(d)
3.


(e)
4.

3.
The ground-state electron configuration of an oxygen atom is:


(a)
1s22s23s23p1.


(b)
1s22s23s6.


(c)
1s22s22p4.


(d)
1s22s22p6.


(e)
1s22s23s4.

4.
The ground-state electron configuration of a fluoride ion (F-) is:


(a)
1s22s23s23p1.


(b)
1s22s23s1.


(c)
1s22s22p1.


(d)
1s22s22p6.


(e)
1s22s22p4.

5.
Consider K, Mg, Si, N, and O.  The atom with the largest atomic size is:


(a)
K.


(b)
Mg.


(c)
Si.


(d)
N.

(e)
O.

6.
Consider Li, Li+, F, and F-.  Which of the following statements is correct?


(a)
Li is larger than Li+.


(b)
F is larger than F-.

7.
The Lewis Dot Structure of water depicts:


(a)
There are no lone pairs of electrons.


(b)
There is one lone pair of electrons.


(c)
There are two lone pairs of electrons.


(d)
There are three lone pairs of electrons.

(e)
There are four lone pairs of electrons.

8.
A ground-state carbon atom has:


(a)
0 valence electrons.


(b)
2 valence electrons.


(c)
4 valence electrons.


(d)
6 valence electrons.


(e)
8 valence electrons.

9.
A ground-state magnesium atom is:


(a)
diamagnetic.


(b)
paramagnetic.


(c)
trimagnetic.


(d)
isomagnetic.


(e)
beavermagnetic.

10.
Which of the following sets of species are isoelectronic?


(a)
C, Si, Ge.


(b)
P, S, Cl.


(c)
O2-, F-, Ne.


(d)
F-, Cl-, Br-.


(e)
Ne, Ar, Kr.

11.
Consider C2H6, C2H4, and C2H2.  Which of these has the strongest carbon-carbon bond?


(a)
C2H6.


(b)
C2H4.


(c)
C2H2.

12.
The H-N-H bond angle in ammonia (NH3) is:


(a)
90(.


(b)
120(.


(c)
109.5(.


(d)
A little greater than 109.5(.


(e)
A little less than 109.5(.

13.
The F-S-F bond angle in sulfur hexafluoride (SF6) is:


(a)
90(.


(b)
120(.


(c)
109.5(.


(d)
A little greater than 109.5(.


(e)
A little less than 109.5(.

14.
Consider O2, H2O, CO2, CH4, and CF4.  Which of the following statements is correct?


(a)
O2 is a polar molecule.


(b)
H2O is a polar molecule.


(c)
CO2 is a polar molecule.


(d)
CH4 is a polar molecule.


(e)
CF4 is a polar molecule.

15.
Consider CH4, CF4, CCl4, and NH3.  Which of the following statements is correct?


(a)
CH4 contains only nonpolar covalent bonds.


(b)
CF4 contains only nonpolar covalent bonds.


(c)
CCl4 contains only nonpolar covalent bonds.


(d)
NH3 contains only nonpolar covalent bonds.


(e)
CH4, CF4, CCl4, and NH3 contain only polar covalent bonds.

16.
Consider the molecule below.  The hybridization of the right carbon atom—the carbon atom surrounded by another carbon atom and two hydrogen atoms—is:

[image: image1.png]




(a)
sp.


(b)
sp2.


(c)
sp3.


(d)
tetrahedral.


(e)
octahedral.

17.
Consider C2H2.  The molecule contains:

(a)
no (-bonds.

(b)
one (-bond.

(c)
two (-bonds.

(d)
three (-bonds.

18.
Molecular orbital theory predicts the F2- ion (a minus one charge) has:

(a)
no unpaired electrons.

(b)
one unpaired electrons.

(c)
two unpaired electrons.
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1.
(a) Sketch the ground-state orbital energy diagram for a magnesium atom--clearly show every electron.  (b) Give the electron configuration for the magnesium atom.

2.
(a) Sketch the ground-state orbital energy diagram for a oxide ion (O2-)--clearly 

show every electron.  (b) Give the electron configuration for the oxide ion.

3.
Give the Lewis Symbol for Ca. 

4.
Give the Lewis Symbol for PH3.



5.
Give the Lewis Symbol for CF4.

6.
Write the chemical formula of a polar octahedral molecule.

7.
Write the chemical formula of a non-polar octahedral molecule.

8.
Draw the three resonance forms for the nitrate ion.  It is not necessary to show 

lone electron pairs.

9.
Consider ethyne (C2H2).  (a) Pictorially sketch a bonding scheme for the 

molecule--labeling sigma bonds, pi bonds, atomic orbitals, and hybridized 

orbitals.  (b) How many sigma bonds are present in the entire molecule?  (c) How many pi bonds are present in the entire molecule?

10.
Sketch the molecular orbital diagram for the N2 molecule.  Indicate the bond 

order and whether paramagnetic or diamagnetic.







