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The last page of each examination is a periodic table.

(1)
When NaCl dissolves in water, the force of attraction that exists between Na+ and H2O is called:

(a)  dipole-dipole

(b)  ion-ion

(c)  hydrogen bonding

(d)  ion-dipole

(e)  none of the above

(2)
Which of the following involves no bonding forces except for London Dispersion Forces?


(a) NaCl


(b) HF


(c) N2

(d) H2O


(e) K+
(3)
The critical temperature and pressure of CS2 are 279oC and 78 atm respectively.  At temperatures above 279oC, CS2 can only occur as a


(a) solid


(b) liquid


(c) liquid and gas


(d) gas


(e) not enough information provided

(4)

In which of the following locations would the boiling point of water be highest?



(a)  New Mexico where the average pressure is 710 torr.



(b)  Mt. Everest where the average pressure is 244 torr.



(c)  Denver, Colorado where the average pressure is 650 torr.



(d)  New York City where the average pressure is 760 torr.


(e)  A pressure cooker where the average pressure is 1400 torr.
(5)
Using the diagram below, identify the region that corresponds to the solid phase.
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(a) w



(b) x



(c) y



(d) z



(e) not enough information provided

(6)
Using the phase diagram shown below, what phase transition takes place as this substance is cooled from room temperature and pressure at constant pressure?  
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(a)
phase z to phase x

(b)
phase z to phase y

(c)
phase y to phase x 

(d)
phase x to phase z

(e)
not enough information provided

(7)

Identify the phase transition occurring in each of the following


1.
The water level in an aquarium tank falls continuously (the tank has no leaks).


2.
Chlorine gas is passed into a very cold test tube where it turns into a yellow liquid.


3.
Molten lava from a volcano cools and turns to solid rock.



(a)
1-vaporization
2-condensation

3-freezing



(b)
1-vaporization
2-freezing


3-condensation



(c)
1-condensation
2-vaporization


3-freezing



(d)
1-freezing

2-condensation

3-vaporization



(e)
1-condensation
2-freezing


3-vaporization

(8)
Liquid P is a polar solvent and liquid R is a non-polar solvent.  On the basis of this information one would expect

(a) both liquids to be miscible (mix readily) with a third liquid, T, which is non-polar


(b) liquid P and water is miscible


(c) liquid P is miscible with liquid R


(d) Sodium chloride solution is soluble in both P and R

(e) none of these

 (9)
Adding solute to a solution increases each of the following except?

(a)  molality

(b)  osmotic pressure

(c)  boiling point

(d)  vapor pressure

(10)  Which line on the graph shown approximates the relationship between pressure and     solubility for CO2 gas in water?





 w











 x

Concentration of CO2 in water




 y







Pressure of CO2 above solution

a) x  b) y  c) w  d) all of these  e) none of these

(11)
A solution is prepared by dissolving 60.00 g of an unknown nonelectrolyte in enough water to make 1.00 L of solution.  The osmotic pressure of this solution is 57 torr at 25.0°C.  What is the molecular weight of the unknown solute?



(a)
1640



(b)
196



(c)
11000



(d)
30.6



(e)
19600

(12)
The total pressure of a gas mixture of helium, neon, and argon is 8.40 atm.  What is the mole fraction of argon if the respective partial pressures of helium and neon are 1.50 and 2.00 atm?



(a)
0.179



(b)
0.238



(c)
0.357



(d)
0.583



(e)
0.417

(13)
Viscosity is



(a) the “skin” on a liquid surface caused by intermolecular attraction



(b) the resistance to flow



(c) the same as density



(d) inversely proportional to molar mass



(e) unaffected by temperature

(14)
The process of solute particles being surrounded by solvent particles is known as



(a) salutation



(b) agglomeration



(c) solvation



(d) agglutination



(e) dehydration

(15)
Which liquid will have the lowest freezing point?



(a) 0.5 m KF (aq)



(b) 0.75 m glucose (aq)



(c) 0.75 m sucrose (aq)



(d) 0.24 m FeI3 (aq)



(e) pure water

(16)
The vapor pressure of any substance at its normal boiling point is



(a) 1 Pa



(b) 1 torr



(c) 1 atm



(d) equal to atmospheric pressure



(e) equal to the vapor pressure of water

(17)
What would the freezing point of a solution containing 8.0 g of ethylene glycol (C2H6O2) in 100 g of H2O? (the Kf for H2O is 1.86 oC/m and the freezing point of pure water is 0°C).



(a)
0.0°C



(b)
-1.8°C



(c)
+2.4°C



(d)
+0.2°C



(e)
-2.4°C

(18)
Which of the following salts will have the greatest freezing point depression for a 0.1 M solution of the salt?



(a)
Na2SO4


(b)
NaCl



(c)
KCl



(d)
KNO3


(e)
NH4Cl

(19)
A solution containing 292 g of Mg(NO3)2 per liter has a density of 1.108 g/ml.  The MOLALITY of the solution is


(a) 2.00 m


(b) 2.41 m


(c) 5.50 m


(d) 6.39 m


(e) none of these
(20)
Which of the species below would you expect to show the MOST hydrogen bonding?


(a) HCl

(b) H2O


(c) benzene (C6H6)


(d) CH4

(e) All would show the same level of hydrogen bonding

(21)
A solution is prepared by dissolving 0.60 g of nicotine (a nonelectrolyte) in enough water to make 12 ml of solution that has an osmotic pressure of 7.55 atm at 25oC.  What is the molecular weight of nicotine? (mw = g/mole)


(a) 28


(b) 43


(c) 469


(d) 50


(e) 162

(22)
Based on your knowledge of intermolecular forces, for which tube/liquid combination would the meniscus be curved downward as in    ?


(a) glass/H2O


(b) glass/CH3OH


(c) polyethylene/H3CCH2 CH2 CH2 CH2 CH2 CH3


(d) glass/Hg


(e) none of these

(23)
The mole faction of glucose, C6H2O6, in an aqueous solution is 0.200.  What is the molality of  the glucose?  Assume 1 mole of glucose.


(a) 13.9 m


(b) 2.92 m


(c) 55.6 m


(d) 0.200 m


(e) 2.42 m

(24) 1.00 m solution of compound X has a boiling point of 101.04oC.  Which one of the following could be compound X?  The Kb for water is 0.52 oC/m.


(a) CH3CH2OH


(b) C6H12O6

(c) Na3PO4

(d) KCl


(e) CaBr2
(25)
The vapor pressure of the solvent, pure decane, is 250 mmHg at 120oC.  What is the vapor pressure of a solution prepared by dissolving 0.970 moles of camphor (C10H16O) in 7.04 moles of decane (C10H22)?


(a) 242.5 mmHg


(b) 219.8 mmHg


(c) 30.3 mmHg


(d) 105.5 mmHg


(e) none of these

(EC)
Which of the following statements concerning a solution prepared by dissolving 15.0 g of NH3 in 250 g of water is (are) true?  The density of the resulting solution is 0.974 g/ml.



I. The mole fraction of NH3 in the solution is 0.600



II. The molality of NH3 in the solution is 3.53



III. The molarity of the NH3 in the solution is 3.24

EC)  How many grams of ethylene glycol (C2H6O2) must be added to  1 kg of water to produce a solution that freezes at -5.00oC?  (SHOW ALL WORK)
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