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R = 0.08206 L*atm/mole*K
1. Which one of the following statements is incorrect? 

a. Dispersion (London) forces are the weakest type of intermolecular interactions. 

b. Intermolecular attractions in H2O result from hydrogen bonding. 

c. The boiling point of H2S is lower than H2O. 

d. The boiling point of non-polar substances tends to decrease with increasing molecular weight. 

2. Which of the species below does not exhibit hydrogen bonding? 

a. C2H6 

b. NH3 

c. HF 

d. H2O 

e. C2H5OH 
3. Which of the following phase diagrams is consistent with the sublimation of a solid at room temperature (22oC) and atmospheric pressure? 


4. What type of attractive forces are being overcome when liquid oxygen boils? 

a. ionic bonds 

b. dipole-dipole forces 

c. covalent bonds 

d. dispersion forces 

e. hydrogen bonds 

The following 4 liquids have the molecular formula C4H10O and have the following boiling points:   A (117.5oC); B (82.9oC); C (34.6oC); D (99.5oC).
5. The intermolecular attractive forces of these are likely to be ordered: 

a. A > D > B > C 

b. B > D > A > C 

c. C > B > D > A 

d. D > C > B > A 

e. none of the above 

6. What pressure would be required to liquify (or condense) a sample of water vapor at 500oC? 
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a. 0.0060 atm 

b. 1.00 atm 

c. 218 atm 

d. some pressure higher than 218 atm but which cannot be determined from the phase diagram 

e. no amount of pressure can bring about the change of H2O vapor to liquid at 500oC 

7. Drops of water and ethanol are placed on a warm stove, and the ethanol drop is seen to evaporate more rapidly. The graph below includes the vapor pressures of ethanol and water. Which curve corresponds to ethanol? 
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a. A 

b. B 

c. C 

d. D 

e. none of the above 

8. The triple point is: 

a. the point in a phase diagram where the solid, liquid, and gas phases of a substance coexist at equilibrium. 

b. the point where all three phases are unstable. 

c. three places in a phase diagram where the solid, liquid and gas can coexist. 

d. a three-dimensional phase diagram. 

e. a rare play in baseball. 

9. Which of the following statements is FALSE? 

a. Water boils at a lower temperature atop Mt. Everest than in Mahopac, NY. 

b. Ice has a lower density than liquid water. 

c. The vapor pressure of a liquid is lower than the external pressure at temperatures below its boiling point. 

d. A phase diagram is a pressure-temperature plot which outlines the P-T regions of stability of a molecule in its solid, liquid and gaseous forms. 

e. None of the above. 

10. Which of the following has the strongest intermolecular forces? 

a. O2 

b. Ar 

c. CH4 

d. HF 

e. HBr 

11. Which of the following aqueous solutions will boil at the highest temperature? Note: all of the salts listed below are completely soluble in water. 

a. A 0.10 m solution of NaCl. 

b. A 0.10 m solution of Na2SO4. 

c. A 0.10 m solution of Na3PO4. 

d. A 0.10 m solution of KNO3. 

e. A 0.10 m solution of K2SO4. 

12. Which of the following pairs of properties are both colligative properties? 

a. freezing point, density 

b. freezing point, vapor pressure 

c. boiling point, color 

d. vapor pressure, molality 

e. boiling point, ionic strength 

       13. A solution of urea is prepared by dissolving 16.0 g of urea, (NH2)2CO  

( mw = 60 g/mole ), in 39 g of water.  The mole fraction of urea in solution is



(a) 0.58



(b) 0.37



(c) 0.13



(d) 0.11



(e) 1.00

14. The average concentration of cholesterol (C27H46O, MW = 386) in human serum is 0.195 g per 100 mL. What is the average molar concentration of cholesterol in human serum? 
a) 5.05 x 10-2  b) 5.05 x 10-3   c) 4.51 x 10-3  d) 5.05 x 10-4 

15. If the density of the 100ml of human serum were 1.12 g/mL, what would be the average molal concentration of cholesterol in serum? (Use the same information from Q#14)
a) 4.78 x 10-2   b) 5.81 x 10-3   c) 4.51 x 10-3   d) 5.05 x 10-4 

16.  A 7.00 g sample of a nonelectrolyte is dissolved in 45.0 g of water. If pure water freezes at 0.00oC and the solution freezes at -2.56oC, calculate the molecular weight of the nonelectrolyte. For water, kf = 1.86 oC/m. 

a. 11.3 

b. 62.1 

c. 113 

d. 345 

e. 6210 

17.
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

18.
The shape of a liquid’s meniscus is determined by



a) the viscosity of the liquid



b) the type of material the container is made of



c) the relative magnitudes of cohesive forces in the liquid and adhesive forces   

                between the liquid and the container



d) the amount of hydrogen bonding in the liquid



e) the volume of the liquid

19.
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

20.
The heat of fusion of water is 6.01 kJ / mole.  The heat capacity of liquid water is 75.2 J / mole * K.  The conversion of 50 grams of ice at 0oC to liquid at 220C requires how many kJ of heat?



a) 3.8 x 102


b) 21.3



c) 17.2



d) 0.469



e) insufficient data are given

21.
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

22.
What kind of attractive forces dominate the following systems:

	NaCl (s)
	Xe (l)
	KBr (aq)
	H2O (s)

	a) ion-ion forces
	ion-dipole forces
	London Dispersion Forces
	ion-ion forces

	b) ion-ion forces
	London Dispersion forces
	ion-dipole forces
	Hydrogen bonds

	c) London Dispersion forces
	ion-ion forces
	ion-dipole forces
	ion-dipole forces

	d) ion-ion
	ion-dipole
	London Dispersion forces
	Hydrogen bonds


23.
The process of solute particles being surrounded by solvent particles is known as



a) salutation



b) agglomeration



c) solvation



d) agglutination



e) dehydration

24.
The phrase “like dissolves like” refers to the fact that



a) gases can only dissolve other gases



b) polar solvents dissolve polar solutes and nonpolar solvents dissolve nonpolar 

                solutes



c) solvents can only dissolve solutes of similar molar mass



d) condensed phases can only dissolve other condensed phases



e) polar solvents dissolve nonpolar solutes and vice versa

25.
A saturated solution



a) contains as much solvent as it can hold



b) contains no double bonds



c) contains dissolved solute in equilibrium with undissolved solid



d) will rapidly precipitate if a seed crystal is added



e) can not be attained

26.
The freezing point of ethanol (C2H5OH, mw = 46 g/mole) is -114.6oC.  The molal freezing point depression constant for ethanol is 2 oC / m.  What is the freezing point in oC of a solution prepared by dissolving 50 grams of glycerine (C3H8O3 , 


mw = 92 g / mole), a nonelectrolyte, in 200 grams of ethanol?



a) -115



b) -5.4



c) -132



d) -120



e) -240

27.  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

28.
Two teaspoons of sugar, C12H22O11, in a cup of tea correspond to 10 grams of sugar in 200 grams of water.  What is the mole fraction of sugar in this solution?



a) 0.05



b) 0.0026



c) 0.146



d) 0.048



e) 1.15 x 10-4

29.  Which type of intermolecular force tends to be the strongest?

(a)  London dispersion 

(b)  dipole-dipole

(c)  hydrogen bonding

(d)  ion-dipole
30.  Which one of the following substances would be the most insoluble in water? 

(a)
KOH

(b)
KCl

(c)
NaCl

(d)
CaCl2
(e)
benzene (C6H6)

(31)
Which theory best explains the following trend? 



Element
b.p. (K)



He

4



Ne

25



Ar

95



Kr

125



Xe

170

(a)
London dispersion forces

(b)
Dipole-dipole interactions

(c)
Hyrdogen bonding

(d)
Le Chatelier’s principle

(e)
Ion-ion interactions

(32)   All of the following indicate very strong intermolecular forces of attraction in a liquid except


(a)  a very high boiling point



(b)  a very high vapor pressure



(c)  a very high critical temperature



(d)  a very high viscosity



(e)  a very high heat of vaporization

(33)  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

34)  When a nonvolatile solute is added to a volatile solvent, the solution vapor pressure 

  
, the boiling point 

, the freezing point 

, and the osmotic pressure across a semi permeable membrane 

.
(a)  decreases, increases, decreases, decreases.

(b)
increases, increases, decreases, increases.

(c)  increases, decreases, increases, decreases.

(d)  decreases, decreases, increases, decreases.

(e)  decreases, increases, decreases, increases.

Extra Credit   SHOW ALL WORK
EC1) Commercial, topical solutions of hydrogen peroxide (H2O2, MW = 34 g/mol) are used for disinfecting wounds because H2O2 is a good oxidizing agent (which kills bacteria). What is the MOLARITY of such a solution if it contains 3.0% by mass of H2O2 in water? The density of the solution is 1.00 g/mL. 

EC2) Calculate the molar concentration of acetic acid in a solution containing 55% acetic acid (MM = 60.0 g/mol) in water assuming the solution has a density of 1.07 g/ml.   
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