Sample AP Questions from the 2002 AP EXAM for Chapters 13 and 14
1. A flask contains 0.25 mole of SO2(g), 0.50 mole of CH4(g) and 0.50 mole of O2(g). The total pressure of the gases in the flask is 800 mmHg. What is the partial pressure of the SO2(g) in the flask?

a.) 800 mmHg
b.) 600 mmHg

c.) 250 mmHg
d.) 200 mmHg

e.) 160 mmHg

2. Of the following compounds, which is the most ionic?


a.) SiCl4
b.) BrCl


c.) PCl3
d.) Cl2O


e.) CaCl2
3. A solution is made by dissolving a nonvolatile solute in a pure solvent.  Compaired to the pure solvent, the solution


a.) has a higher normal boiling point

b.) has a higher vapor pressure


c.) has the same vapor pressure


d.) has a higher freezing point


e.) is more nearly ideal

4. A 0.10 M aqueous solution of sodium sulfate, Na2SO4, is a better conductor of electricity than a 0.10 M aqueous solution of sodium chloride, NaCl.  Which of the following best explains this observation?


a.) Na2SO4 is more soluble in water than NaCl is.


b.) Na2SO4 has a higher molar mass than NaCl has.


c.) To prepare a given volume of 0.1M solution, the mass of Na2SO4 needed is more than twice the mass of NaCl needed.


d.) More moles of ions are present in a given volume of 0.10M Na2SO4 than in the same volume of 0.10M NaCl.


d.) The degree of dissociation of Na2SO4 in solution is significantly greater than that of NaCl.

5. What is the mole fraction of ethanol, C2H5OH, in an aqueous solution that is 46 percent ethanol by mass? (The molar mass of C2H5OH is 46g)


a.) 0.25


b.) 0.46


c.) 0.54


d.) 0.67


e.) 0.75

6. The boiling points of the elements helium, neon, argon, krypton and xenon increase in that order.  Which of the following statements accounts for this increase?


a.) The London (dispersion) forces increase.


b.) The hydrogen bonding increases


c.) The dipole-dipole forces increase.


d.) The chemical reactivity increases


e.) The number of nearest neighbors increases.

7. Which of the following describes the changes in forces of attraction that occur as H2O changes from a liquid to a vapor?

a.) H-O bonds break as H-H and O-O bonds form.


b.) Hydrogen bonds between H2O molecules are broken


c.) Covalent bonds between H2O molecules are broken.


d.) Ionic bonds between H+ ions and OH- ions are broken.


e.) Covalent bonds between H+ ions and H2O molecules become more effective.

8. Of the following pure substances, which has the highest melting point?


a.) S8
b.) I2

c.) SiO2
d.) SO2

e.) C6H6
9. The substance is at its normal freezing point at time

a.) t1
b.) t2
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c.) t3
d.) t4

e.) t5
10 . Which of the following best describes what happens to the substance from question 9 between t4 and t5.
a. The molecules are leaving the liquid phase

b. The solid and liquid phases coexist in equilibrium.

c. The vapor pressure of the substance is decreasing.

d. The average intermolecular distance is decreasing

e. The temperature of the substance is increasing.
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11. The phase diagram for the pure substance X is shown above.  The temperature of a sample of pure solid X is slowly raised from 100C to 1000C at a constant pressure of 0.5 atm. What is the expected behavior of the substance?


a. It first melts to a liquid and then boils at about 700C.


b. It first melts to a liquid and then boils at about 300C.


c. It melts to a liquid at temperature of about 200C and remains a liquid until the temperature is greater than 1000C.

d. It sublimes to vapor at an equilibrium temperature of about 200C.


e. It remains a solid until the temperature is greater than 1000C
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12. On the basis of the solubility curves shown here, the greatest percentage of which compound can be recovered by cooling a saturated solution of that compound from 900C to 300C?


a. NaCl


b. KNO3

c. K2CrO4

d. K2SO4

e. Ce2(SO4)3
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13. Liquid naphthalene at 950C was cooled to 300C, as represented in the cooling curve here.  From which section of the curve can the melting point of naphthalene be determined?


a. A


b. B


c. C


d. D


e. E

