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Part I – Multiple Choice (30 points) 

1. The O-H bond in water is polar because
a. it is an ionic bond.
b. oxygen is much more electronegative than hydrogen.
c. oxygen occupies more space than hydrogen.
d. hydrogen is much more electronegative than oxygen.	
e. it is a hydrogen bond.

2. Which of the following molecules can form hydrogen bonds?
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a. CH4
b. NaH
c. H2O
d. BH3
e. HI


3. A solution is prepared by dissolving 2 g of KCl in 100 g of H2O. In this solution, H2O is the ________.

a. solute
b. solvent
c. solution
d. solid
e. ionic compound


4. When some of the sugar added to iced tea remains undissolved at the bottom of the glass, the solution is ________.

a. dilute
b. polar
c. nonpolar
d. saturated
e. unsaturated


5. The molarity (M) of a solution refers to 

a. moles of solute/L of solution.
b. moles of solute/L of solvent.
c. moles of solute/100 mL of solution.
d. grams of solute/100 mL of solution.
e. grams of solute/L of solution.


6. During the process of diluting a solution to a lower concentration,
a. the amount of solvent does not change.
b. there is more solute in the concentrated solution.
c. the amount of solute does not change.
d. the volume of the solution does not change.
e. water is removed from the concentrated solution.

7. According to Henry's law, the solubility of a gas in a liquid
a. decreases as the gas pressure above the liquid increases.
b. increases as the gas pressure above the liquid increases.
c. remains the same as the temperature increases.
d. depends on the liquid polarity.
e. depends on the liquid density.

8. The solubility of carbon dioxide in soda water
a. is always a fixed concentration.
b. is not affected by the temperature of the atmosphere.
c. is not affected by the pressure of the atmosphere.
d. is lower as the temperature increases.
e. depends significantly on whether the soda is flavored or not.

9. According to the Bronsted-Lowry definition,
a. an acid is a proton acceptor.
b. a base produces H+ ions in aqueous solutions.
c. a base is a proton donor.
d. a base is a proton acceptor.
e. an acid acts as the solvent.

10. The conjugate base of H2S is ________.

a. OH-
b. HS-
c. HS2 
d. H2O
e. HOS


11. The conjugate acid of NH3 is ________.

a. OH-
b. H3O+
c. H2O
d. NH4+
e. NH2-


12. The correct formula for sulfuric acid is ________.

a. H2SO4
b. H2SO3
c. H2SO4-
d. H2SO3-
e. SO42-


13. 
The nuclear symbol of helium, , is also the symbol for designating a(n) ________.
a. 
b. proton
c. neutron
d. gamma ray
e. beta particle
f. alpha particle


14. The process of changing one element into another is called ________.
a. 
b. transmutation
c. fission
d. fusion
e. precipitation
f. neutralization


15. The half-life of a radioisotope is
a. one-half of the time it takes for the radioisotope to completely decay to a nonradioactive isotope.
b. the time it takes for the radioisotope to become an isotope with one-half of the atomic weight of the original radioisotope.
c. the time it takes for the radioisotope to become an isotope with one-half the atomic number of the original radioisotope.
d. the time it takes for the radioisotope to lose one-half of its neutrons.
e. the time it takes for one-half of the sample to decay to a new isotope.




Problems (70 points) 

1. (4 points) Calculate the mass percent of potassium oxalate(166.22 g/mol) in a solution prepared by dissolving 3.28 g of K2C2O4 in 50.00 g of H2O.  








2. (4 points) Calculate the molarity of a solution prepared by dissolving 53.2 grams of Li2SO4(109.94 g/mol) in enough water to make 450.0 mL of solution.








3. (4 points) Calculate the mass(g) of silver acetate(166.91 g/mol) in 728.8 mL of a 0.2881 M solution of AgC2H3O2.








4. (4 points) What volume of 3.523 M CaCl2(110.98 g/mol) is required to prepare 750.0 mL of 0.8442 M CaCl2?





5. (5 points) Calculate the molarity of a 24.9% solution of sodium acetate (NaC2H3O2, 82.03 g/mol) with a density of 1.47 g/mL.











6. (5 points) Tripping Trina dropped 42.55 g of mercury(II) nitrate(324.6 g/mol) into a puddle of water in the laboratory.  What volume (mL) of 0.3820 M sodium phosphate(163.94 g/mol) will be required to precipitate all of the mercury so that she can dispose of it properly?  The balanced equation for the precipitation reaction follows
3 Hg(NO3)2  +  2 Na3PO4    Hg3(PO4)2  +  6 NaNO3









7. (3 points) The formula for lactic acid is preferable written as H2C3H4O3 rather than C3H6O3.  Explain why.




8.  (5 points) Write an equation to illustrate the acid-base reactions that will take place between HClO4 and  NH3.  Identify the acids, bases, and conjugate acid base pairs.




9. (6 points) A 25.00 mL sample of a vinegar solution is reacted with 38.55 mL of a 0.5233 M solution of sodium hydroxide(40.00 g/mol).  What is the concentration of acetic acid(60.05 g/mol) in the vinegar solution?














10. (5 points) Calculate the pH and pOH of a solution with [H3O+] = 5.23 x 10-4M.  (Give answer to 3 places after decimal.)







11. (5 points) Calculate the concentration of H3O+ and OH-1 in a solution with a pH of 9.235. (to 3 sig figs)





12. (6 points) Write balanced nuclear equations for
a. The decay of by alpha particle emission




b. The decay of  by beta particle emission




13. (4 points) The half-life of Bohrium-264 (named after Neils Bohr) is 1.5 hr.  How many grams of this nuclide in a 128.0 g sample will remain after 12 hr?









14. (3 points) What is the purpose of irradiating meats, fruits, and vegetables?





15. (3 points) What is the difference between saturated and unsaturated fats?





16. (4 points) Life is dependent on four major classes of biomolecules. What are they?
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