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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 15 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 question has four points associated with it—show all your work.  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

Please read the exam questions carefully.  I recommend sketching compounds to identify their correct structure.

1.
There are ___ double bonds in polyethylene.


(A)
0.


(B)
1.


(C)
2.


(D)
4.


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

2.
Consider lithium sulfide, calcium chloride, aluminum sulfide, lithium chloride, and calcium sulfide.  Which of the following statements is correct?


(A)
Lithium sulfide has the highest melting point.


(B)
Calcium chloride has the highest melting point.


(C)
Aluminum sulfide has the highest melting point.


(D)
Lithium chloride has the highest melting point.


(E)
Calcium sulfide has the highest melting point.

3.
Consider CH3CH2OCH2CH3.  The intermolecular forces present in CH3CH2OCH2CH3 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.

4.
A student places 12.0 moles of sodium chloride into 2.00 kg of water.  The boiling point of this solution is:


(A)
 102.4(C.


(B)
 103.1(C.


(C)
 106.1(C.


(D)
 112.3(C.

5.
Consider water, lithium oxide, helium, methane, and lithium chloride.  Arranged in increasing melting point, these are:


(A)
lithium chloride < lithium oxide < helium < water < methane.


(B)
lithium chloride < lithium oxide < helium < methane < water.


(C)
helium < lithium oxide < lithium chloride < methane < water.


(D)
helium < methane < water < lithium chloride < lithium oxide.

(E)
helium < methane < lithium chloride < lithium oxide < water.

6.
Which of the following is a network covalent solid?


(A)
Lithium chloride.


(B)
Sodium chloride.


(C)
Diamond.


(D)
CO2.


(E)
CH3F.

7.
The equivalent number of atoms in the FCC unit cell is:


(A)
1.


(B)
2.


(C)
3.


(D)
4.

(E)
6.

8.
Consider CH4, CH3F, CH3OH, and CH3OCH3.  Which of the following is correct?


(A)
CH4 has the highest boiling point.


(B)
CH3F has the highest boiling point.


(C)
CH3OH has the highest boiling point.


(D)
CH3OCH3 has the highest boiling point.

9.
Consider H2O, NH3, CH3CH2CH2CH2OH, and CH3CH2CH2OCH3.  Which of these does not exhibit hydrogen bonding?


(A)
H2O.


(B)
NH3.


(C)
CH3CH2CH2CH2OH.


(D)
CH3CH2CH2OCH3.

10.
Consider 1.0 m LiOH (aq), 1.0 m Na2O (aq), 1.0 m sucrose (C12H22O11) (aq), 1.0 m KF (aq), and 1.0 m MgSO4 (aq).  Which solution has the highest boiling point?


(A)
1.0 m LiOH (aq).


(B)
1.0 m Na2O (aq).


(C)
1.0 m sucrose (aq).


(D)
1.0 m KF (aq).


(E)
1.0 m MgSO4 (aq).

11.
Consider the reaction N2O5 → NO2 + NO3.  As the reaction proceeds, the concentration of N2O5:


(A)
increases.


(B)
decreases.


(C)
remains constant.

12.
Consider the reaction N2O5 → NO2 + NO3.  As the reaction proceeds, the rate:


(A)
increases.


(B)
decreases.


(C)
remains constant.

13.
Consider the reaction N2O5 → NO2 + NO3.  As the reaction proceeds, the rate constant (k):


(A)
increases.


(B)
decreases.


(C)
remains constant.

14.
The units for the first-order rate constant are:


(A)
L/s.


(B)
1/s.


(C)
mol/L.


(D)
mol/s.


(E)
mol/L•s.

15.
Chemical Kinetics is the study of:


(A)
reaction rates.


(B)
post-exam celebrations.


(C)
floppy disk failures.


(D)
the difficulties of studying chemistry during sunny weather.
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1.
A student dissolves 0.05000 g of an unknown protein in 100.0 g of water at 25 (C.  She measures the osmotic pressure to be 13.40 torr.  Determine the molar mass of the protein.

2.
Sketch the monomer unit that will form the polymer –[-CH2CH2-]n-.

3.
Sketch a molecule that exhibits London forces and no other intermolecular forces.

4.
Sketch a molecule that exhibits dipole-dipole intermolecular forces and not hydrogen bonding.

5.
Sketch a BBC unit cell.

6.
Write the rate expression for the reaction:  2 NO (g) + Cl2 (g) → 2 NOCl (g)

7.
Draw a horizontal line corresponding to a pressure of 1 atm on the phase diagram for CO2.

8.
Consider the reaction 2 H2O2 → 2 H2O + O2.  Sketch the curves for H2O and O2.

9.
Consider the process 2 NO (g) + O2 (g) → 2 NO2 (g).  The rate law is experimentally determined to be Rate = k[NO]2[O2].

The reaction is ____________ order with respect to NO.

The overall order is _____________ order.

10.
Consider the process 2 NO (g) + O2 (g) → 2 NO2 (g).  The rate law is experimentally determined to be Rate = k[NO]2[O2].

If the [NO] is doubled, the rate _______________.

If the [O2] is doubled, the rate ________________.







