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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 26 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.  Each open ended has four points associated with it except  2, 5, and 6 which have six.  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.

R = 0.0821 L•atm/mol•K


760 Torr = 1 atm

K = C + 273.15

Please read the exam questions carefully.  Elements, compounds, "paired, unpaired, greater, & smaller" are used.

1.
There are ___ unpaired electrons in a ground-state fluoride ion (F-).


(A)
0.


(B)
1.


(C)
2.


(D)
3.


(E)
4.

2.
The ground-state electron configuration of an oxide ion (O2-) is:


(A)
1s22s23s23p1.


(B)
1s22s23s1.


(C)
1s22s22p1.


(D)
1s22s22p6.


(E)
1s22s22p4.

3.
Consider Mg, Mg2+, F, and F-.  Which of the following statements is correct?


(A)
Mg is larger than Mg2+.


(B)
F is larger than F-.

4.
The Lewis Dot Structure of ammonia 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.

5.
A ground-state neon atom is:


(A)
diamagnetic.


(B)
paramagnetic.


(C)
trimagnetic.


(D)
finalmagnetic.


(E)
springmagnetic.

6.
Consider C2H6, C2H4, and C2H2.  Which of these has the shortest carbon-carbon bond?


(A)
C2H6.


(B)
C2H4.


(C)
C2H2.

7.
The O-C-O bond angle in carbon dioxide is:


(A)
109.5(.


(B)
120(.


(C)
180º.


(D)
A little greater than 109.5(.


(E)
A little less than 109.5(.

8.
Consider the molecule below.  The hybridization of the left carbon atom—the carbon atom surrounded by three hydrogen atoms—is:
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(A)
sp.


(B)
sp2.


(C)
sp3.


(D)
tetrahedral.


(E)
octahedral.

9.
Consider C2H4.  The molecule contains:

(A)
no (-bonds.

(B)
one (-bond.

(C)
two (-bonds.

(D)
three (-bonds.

10.
Molecular orbital theory predicts the O2 molecule has:

(A)
no unpaired electrons.

(B)
one unpaired electrons.

(C)
two unpaired electrons.

(D)
four unpaired electrons.

(E)
eight unpaired electrons.

11.
There are ___ double bonds in polyethylene.


(A)
0.


(B)
1.


(C)
2.


(D)
4.


(E)
many; for example 10,000 to 100,000.

12.
Consider lithium oxide, calcium chloride, aluminum oxide, lithium chloride, and calcium oxide.  Which of the following statements is correct?


(A)
Lithium oxide has the highest melting point.


(B)
Calcium chloride has the highest melting point.


(C)
Aluminum oxide has the highest melting point.


(D)
Lithium chloride has the highest melting point.


(E)
Calcium oxide has the highest melting point.

13.
Consider CF4.  The intermolecular forces present in CH4 are:


(A)
London forces (also known as dispersion forces) only.


(B)
Dipole-dipole forces only.


(C)
London forces and dipole-dipole forces.


(D)
London forces, dipole-dipole forces, and hydrogen bonding.


(E)
Hydrogen bonding only.

14.
A student places 18.0 moles of lithium fluoride into 3.00 kg of water [kbp = 0.512 ºC/m].  The boiling point of this solution is:


(A)
 102.4(C.


(B)
 103.1(C.


(C)
 106.1(C.


(D)
 112.3(C.

15.
Consider ethanol, sodium oxide, sodium chloride, ethane, and argon.  Arranged in increasing melting point, these are:


(A)
argon < sodium oxide < sodium chloride < ethanol < ethane.


(B)
argon < sodium oxide < sodium chloride < ethane < ethanol.


(C)
sodium chloride < sodium oxide < argon < ethane < ethanol.


(D)
argon < ethane < ethanol < sodium chloride < sodium oxide.

(E)
sodium chloride < ethane < argon < sodium oxide < ethanol.

16.
Which of the following is a network covalent solid?


(A)
NBC.


(B)
Lithium sulfate.


(C)
Ethanol.


(D)
Diethyl ether.


(E)
Quartz.

17.
The equivalent number of atoms in the BCC unit cell is:


(A)
1.


(B)
2.


(C)
3.


(D)
4.

(E)
6.

18.
Consider CF4, CH3F, CH4, H2O, and Ar.  Which of the following is correct?


(A)
CF4 has the highest boiling point.


(B)
CH3F has the highest boiling point.


(C)
CH4 has the highest boiling point.


(D)
H2O has the highest boiling point.


(E)
Ar has the highest boiling point.

19.
Consider the reaction N2O5 → NO2 + NO3.  As the reaction proceeds, the concentration of NO2:


(A)
increases.


(B)
decreases.


(C)
remains constant.

20.
A student dissolves 0.025000 g of an unknown protein in 200.0 mL of water at 25.00 (C.  She measures the osmotic pressure to be 30.44 torr.  This data can be used to:


(A)
calculate the rate the protein is produced.


(B)
calculate the rate constant for the disappearance of the protein.


(C)
calculate the boiling pint of the protein.


(D)
calculate the freezing point of the protein.


(E)
calculate the molar mass of the protein.

21.
The monomer unit that will form the polymer –[-CH2CH2-]n- is:


(A)
C2H4.


(B)
C2H6.


(C)
CH4.


(D)
C2H2n+2.


(E)
C6H6.

22.
Given the following kinetic data for the reaction 2A + B C
	Experiment
	Initial [A], M
	Initial [B], M
	Initial Rate, Ms-1

	1
	0.100
	0.100
	0.0025

	2
	0.100
	0.200
	0.0100

	3
	0.200
	0.100
	0.0100


The rate law for the reaction is:

(A)
Rate = k [A][B].

(B)
Rate = k [A][B]2.

(C)
Rate = k [A]2[B].

(D)
Rate = k [A]0[B]2.

(E)
Rate = k [A]2[B]2.

23.
The pH of 0.00250 M HCl (aq) is:


(A)
0.00250.


(B)
2.40.


(C)
2.50.


(D)
2.60.


(E)
5.99.

24.
Consider the reaction at equilibrium:  2HBr (g) ↔ H2 (g)+ Br2 (g)  
Ho = +72 kJ.


Which direction does the reaction shift and how do the amounts of each component compare with those of the ORIGINAL equilibrium when a catalyst is added?


(A)
A shift to the right will occur where the amounts of products increase.


(B)
A shift to the left will occur where the amount of reactant increases.


(C)
No shift will occur—the amounts of reactant and products stay the same.

25.
Consider the reaction at equilibrium:  2HBr (g) ↔ H2 (g)+ Br2 (g)  
Ho = +72 kJ.


Which direction does the reaction shift and how do the amounts of each component compare with those of the ORIGINAL equilibrium when the temperature is increased?


(A)
A shift to the right will occur where the amounts of products increase.


(B)
A shift to the left will occur where the amount of reactant increases.


(C)
No shift will occur—the amounts of reactant and products stay the same.

26.
Consider the reaction at equilibrium:  2NO2 (g) ↔ N2O4 (g)  
Ho = -163 kJ.


Which direction does the reaction shift and how do the amounts of each component compare with those of the ORIGINAL equilibrium when the pressure is increased?


(A)
A shift to the right will occur where the amounts of products increase.


(B)
A shift to the left will occur where the amount of reactant increases.


(C)
No shift will occur—the amounts of reactant and products stay the same.
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1.
Draw the resonance forms for ozone (O3 is bent).

2.
Consider ethene (C2H4).  (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?

3.
What effect does an enzyme have on ΔE?  On Ea?  Explain.

4.
The decomposition of tritium (3H) follows first order kinetics (i.e. Rate = k[3H]) and has a rate constant k = 0.0564 y-1.  The initial concentration of a tritium sample is 1.00 M.  How much time must pass for 0.60 M to remain?

5.
Calculate the pH of 0.0200 M CH3COOH (aq) (K = 1.8 x 10-5).  Show your equilibrium (ICE) table and equilibrium expression.

6.
A student places 0.500 moles of H2 (g) and 0.500 moles of Cl2 (g) in a 1.000 liter flask.  After lunch the student measures 0.204 moles of HCl (g) present:  H2 (g) + Cl2 (g) ↔ 2 HCl (g).


(a) Construct an ICE table.  (b) Write the equilibrium expression.  (c) Calculate Kc experimental (also known as Q).  (d) The accepted value for Kc is 0.392.  Is the student's system at equilibrium?  Explain.

7.
Sketch a SC unit cell.

8.
Sketch a polar molecule.

9.
Sketch a non-polar molecule.

10.
At 1 atm, the boiling point of CH4 is –161.4 ºC.  At 1 atm, the boiling point of H2O is ______ºC.







