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Avogadros number = 6.022 x 1023 /mol
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– i.e. Sulfides(S



2

), carbonates(CO

3



2

), phosphates(PO
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chromates(CrO
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Ca(OH)
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, SrO, Ba(OH)

2

and BaO are slightly soluble.)

4 quarts = 1 gallon

36 in = 1 yard
Multiple Choice (30 points) – Give the best answer for each of the following questions.
______1. Which of the following elements is a good conductor of heat and electricity? 

a) chlorine 

b) neon 

c) carbon 

d) zinc 

______2. Which one of the following statements about temperature scales is false? 

a) The Celsius degree is smaller than the Fahrenheit degree. 

b) The freezing point of water on the Celsius scale is 0 degrees. 

c) The boiling point of water on the Fahrenheit scale is 212 degrees. 

d) All temperatures on the Kelvin scale are positive numbers. 

______3. Which of the following statements does not describe a physical property of chlorine? 

a) The freezing point of chlorine is -101oC. 

b) The color of chorine gas is green. 

c) Chlorine combines with sodium to form table salt. 

d) The density of chlorine gas at standard temperature and pressure is 3.17 g/L. 

______4. Which of the following statements is not a postulate of Dalton's atomic theory? 

a) Atoms are composed of protons, neutrons, and electrons. 

b) Chemical reactions only rearrange atomic combinations. 

c) Each element is characterized by the mass of its atoms. 

d) Elements are composed of atoms. 

______5. Identify the chemical symbol of element Q in 
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a) Br 

b) Se 

c) Hg 

d) Pd 

______6. The atoms of a particular element all have the same number of protons as neutrons. Which of the following must be true? 

a) The mass number must be exactly twice the atomic number for each atom. 

b) The mass number for each atom must equal the atomic weight of the element. 

c) The atomic weight must be a whole number. 

d) All of the above are true. 

______7. Which of the species below has 28 protons and 26 electrons? 

a) 
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c) Ni+2
d) Fe+2
______8. What reagent could be used to separate Br- from NO3- when added to an aqueous solution containing both? 

a) NaI (aq) 

b) Ba(OH)2 (aq) 

c) CuSO4 (aq) 

d) AgNO3 (aq) 

______9. The solid compound, Na2CO3, contains 

a) Na+, C4+, and O2- ions. 

b) Na2CO3 molecules. 

c) Na+ ions and CO32-ions. 

d) Na2+ and CO32- ions. 

______10. Which of the following statements is false concerning the formula of a compound? 

a) The molecular formula and empirical formula can be identical. 

b) The number of atoms in a molecular formula is always greater than the number of atoms in an empirical formula. 

c) The empirical formula is the simplest whole numbered ratio of atoms in a compound. 

d) The molecular formula is the true ratio of atoms in a compound. 

______11. Which statement about elemental analysis by combustion is not correct? 

a) Only carbon and hydrogen can be determined directly from CO2 and H2O. 

b) Oxygen is determined from the amount of H2O formed. 

c) Hydrogen is determined from the amount of H2O formed. 

d) Carbon is determined from the amount of CO2 formed. 

______12. Acetic acid (CH3CO2H), formic acid (HCO2H), hydrofluoric acid (HF), ammonia (NH3), and methylamine (CH3NH2) are commonly classified as 

a) weak electrolytes. 

b) nonelectrolytes. 

c) strong electrolytes. 

d) acids. 

______13. What is the oxidation number of the oxygen atom in H2O2? 

a) +1 

b) -1 

c) +2 

d) -2 

______14. What is the oxidation number change for the manganese atom in the following unbalanced reduction half reaction:

MnO4-1(aq)  +  H+1(aq) (  Mn+2(aq)  +  H2O(l)

a) -7 

b) +5 

c) -5 

d) +7 

______15. Which species functions as the oxidizing agent in the following reduction-oxidation reaction:

5 Fe+2(aq) + MnO4-1(aq) + 8 H+1(aq) ( Mn+2(aq) + 5 Fe+3(aq) + 4 H2O(aq)

a) Fe2+(aq) 

b) MnO4-(aq) 

c) H+(aq) 

d) Mn2+(aq) 

Problems

1. (10 points) Give the IUPAC name for the following compounds

a. SrBr2










b. AlPO4









c. Cl2O7









d. LiClO2









e. V(NO3)5









2. (10 points) Write the correct formula for each of the following compounds

a. Ammonium hypoiodate






b. Zinc acetate







c. Ferric sulfate







d. Mercury(I) carbonate






e. Sulfur trioxide







3. (5 points) How many grams of cupric chloride are in 50.0 mL of a 25.4% solution of copper (II) chloride with a density of 1.284 g/mL?  

4. (8 points) The fluoridation of city water supplies has been practiced in the United States for several decades because it is believed that fluoride prevents tooth decay, especially in young children.  This is done by continuously adding sodium fluoride to water as it comes from a reservoir.  Assume you live in a medium-sized city of 150,000 people and that each person uses 175 gal of water per day.  How many tons of sodium fluoride must your add to the water supply each year (365 days) to have the required fluoride concentration of 1 ppm (by mass)?  (Remember 1 ton = 2000 lbs, 4 qt = 1 gal, density water = 1.00g/mL)

5. (9 points) Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.
AgNO3(aq)     +      K3PO4  (  

Balanced total ionic equation

Balanced net ionic equation

6. (8 points) Balance the following redox half reaction that occurs in basic solution

MnO4-1                       (       MnO2
7. (9 points) Balance the following redox reaction in acidic solution.  (Remember to balance all atoms!!!)
Cl-1  +  Cr2O7-2  (  Cl2  +  Cr+3
1st half reaction

2nd half reaction

overall reaction in acid

8. (8 points) A compound contains only C, H, and N.  Combustion of 35.0 mg of the compound produces 33.5 mg of CO2 and 41.1 mg of H2O.  What is the empirical formula of the compound?
9. (15 points) Phencyclidine or angle dust has a molecular formula C17H25N.  Answer the following questions regarding phencyclidine.

a. Calculate the molar mass of phencyclidine.

b. Calculate the mass of phencyclidine that contains 7.443 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 5.77 moles of phencyclidine.

d. Calculate the number of molecules of phencyclidine that contains 775 atoms of hydrogen.

e. Calculate the mass in grams of one molecule of phencyclidine.

10.  (6 points) Alexis poured 55.0 mL of a silver nitrate solution into a beaker filled with a solution  of calcium iodide (CaI2). The reaction proceeded to completion, and she collected the silver iodide produced and dried it. This solid product is found to have a mass of 22.0 g. What is the molarity of Alexis’ silver nitrate solution. Make Sure The Equation Is Balanced!
AgNO3 + CaI2 AgI + Ca(NO3)2

11. (15 points) You mix 527.0 mL of 0.2754 M sodium phosphate with 200.0 mL of 0.6684 M nickel(II) chloride.  Write the reaction and determine the number of grams of nickel(II) produced, and the final concentration of all ions in the solution.
Balanced chemical equation (Check with me before you go on to be sure this is correct.)

------------------------------------------------------------------------------------------------------------
Moles Ni3(PO4)2  produced 


Mass Ni3(PO4)2 produced




Moles Na+1 =





[Na+1] = 




Moles PO4-3 = 





[PO4-3] = 





Moles Ni+2 = 





[Ni+2] = 





Moles Cl-1 = 





[Cl-1] = 





This one is hard.  Leave it till last.
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