Quiz Ch 11 and 13 C’        Chemistry AP                          Number:               Period: 2  3   4   5   
Questions 1-4  refer to the following descriptions of bonding and intermolecular forces in different types of solids:



a.  Lattice of positive and negative ions held together by electrostatic forces.



b.  Closely packed lattice with delocalized electrons throughout.



c.  Strong sigma covalent bonds only with weak intermolecular forces.



d.  Strong sigma and pi covalent bonds with weak intermolecular forces.



e.  Macromolecules held together with strong polar bonds.

1.
Cesium Chloride(s)   _____

2.
Gold, Au(s)   _____

3.
Carbon Dioxide, CO2(s)   _____

4.
Methane, CH4(s)   _____

5.  Which of the following properties is typical of non-polar substances with low molecular weights?


a.  High boiling points due to strong Dispersion forces.



b.  High boiling points due to weak Dispersion forces.



c.  Low boiling points due to strong Dispersion forces.



d.  Low boiling points due to weak Dispersion forces.



e.  A large variation in boiling points due to the random nature of Dispersion forces.

Free Response:
1. An unknown compound contains only the three elements C, H, and O. A pure sample of the compound is analyzed and found to be 65.60 percent C and 9.44 percent H by mass.

(a)
Determine the empirical formula of the compound.

(b)
A solution of 1.570 grams of the compound in 16.08 grams of camphor is observed to freeze at a temperature 15.2 °Celsius below the normal freezing point of pure camphor. Determine the molar mass and apparent molecular formula of the compound. (The molal freezing-point depression constant, Kf for camphor is 40.0 kg•K•mol-1.)

(c)
When 1.570 grams of the compound is vaporized at 300°C and 1.00 atmosphere, the gas occupies a volume of 577 milliliters. What is the molar mass of the compound based on this result?

(d)
Briefly describe what occurs in solution that accounts for the difference between the results obtained in parts (b) and (c).

2. Explain why water’s phase diagram has a negative slope for solid-liquid interface, while carbon dioxide’s phase diagram has a positive solid-liquid interphase?
3. Concentrated sulfuric acid (18.4-molar H2SO4) has a density of 1.84 grams per milliliter. After dilution with water to 5.20-molar, the solution has a density of 1.38 grams per milliliter and can be used as an electrolyte in lead storage batteries for automobiles.

(a)
Calculate the volume of concentrated acid required to prepare 1.00 liter of 5.20-molar H2SO4.

(b)
Determine the mass percent of H2SO4 in the original concentrated solution.

(c)
Calculate the volume of 5.20-molar H2SO4 that can be completely neutralized with 10.5 grams of sodium bicarbonate, NaHCO3.

(d)
What is the molality of the 5.20-molar H2SO4?

4. Reaction Prediction

a. i) Solid Magnesium is burned in air.
ii) What is the oxidation number Magnesium?

b. i) Sulfer trioxide is mixed with water.

ii) What would you expect the pH of this solution to be?

c. i) A solution of sulfuric acid is mixed with a solution of barium hydroxide.

ii) What type of reaction is this?

5. [image: image1.wmf]
Answer the questions below that relate to the five aqueous solutions at 25(C shown above.

(a)
Which solution has the highest boiling point? Explain.

(b)
Which solution will have hydrogen bonds?
(c)
Identify a pair of the solutions that would produce a precipitate when mixed together. Write the formula of the precipitate.

(d)
Which solution will have a purple color? 
(e)
Which solution would be the least effective conductor of electricity? Explain.
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C7H12O2 = 128 g/mol  ;  257/128 = 2;  (, (C7H12O2)2 = C14H24O4
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(d)
since the apparent molar mass from freezing point change is twice that determined by the vapor, the molecules of the compound must associate in camphor to form dimers, OR the compound must dissociate in the gas phase.
2. Liquid water is denser than ice..(please elaborate on this fact and its impact on the diagram)
3.  (a)
M1V1 = M2V2 ; (5.20 M)(1.00 L) = (18.4 M)(V2)
V2 = 0.283 L

(b)
18.4 mol/1 L   98.1 g H2SO4/1 mol = 1805 g H2SO4

1 L  1.84 g/1 mL  1000 mL/1 L = 1840 g solution


mass % = 1805 g/1840 g  100 = 98.1%

(c)
2 NaHCO3 + H2SO4  2 H2O + Na2SO4 + 2 CO2
10.5 g NaHCO3  1 mol NaHCO3/84.0 g NaHCO3 1 mol H2SO4/2 mol NaHCO3  1 L/5.20 mol H2SO4 = 0.0120 L

 (d)
molality = mol solute/1 kg solvent


5.20 mol/1 L  98.1 g H2SO4/1 mol = 510 g H2SO4

1 L  1.38 g/1 mL  1000 mL/1 L = 1380 g solution


1380 g solution - 510 g H2SO4 = 870 g solvent


5.20 mol H2SO4/0.870 kg solvent = 5.98 m
4.  a. i)  2 Mg + O2( 2 MgO
ii) 0

b. SO3 + H2O( H2SO4
Less than 7 or acidic

d. H+ + OH-( H2O
Acid-Base or DR
5. (a)
solution 1, Pb(NO3)2. This compound will dissociate into three ions with the highest total particle molality. The greater the molality, the higher the boiling point. Solutions 2, 3, and 5 will produce two ions while solution 4 is molecular.

(b)
solution 5, KC2H3O2. The salt of a weak acid (in this case, acetic acid) produces a basic solution, and, a higher pH.

(c)
solution 1, Pb(NO3)2, and solution 2, NaCl. PbCl2
(d)
solution 3, KMnO4  ,  ClO3–
(e)
solution 4, C2H5OH. Ethyl alcohol is covalently bonded and does not form ions in water. Therefore, the solution is not a better conductor of electricity than water, which is also covalently bonded.

_1326269491.doc


grams 







(







R 







(







T 







P 







(







V 












_1326269492.doc


(1.570 g) 







(







0.08205 







L 







• 







atm 







mol 







• 







K 























































(







573K







1.00 atm







(







0.577 L 












