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Multiple Choice (26 points) – Give the best answer for each of the following questions.
______1. Bromine belongs to the ________ group of the periodic table. 

a. halogen 
b. alkaline earth metal 

c. alkali metal 
d. noble gas 
______2. The factor 0.01 corresponds to which prefix? 

a. centi 
b. milli 
c. deci 
d. deka 

______3. Convert 100 cm3 to m3. 

a. 1 x 104 m3 
b. 1 x 108 m3 
c. 1 x 10-4 m3 
d. 1 x 100 m3 

______4. A piece of plastic weighing 1.157 g has a volume of 1.48 cm3. A piece of wood has the same volume but weighs 3.85 g. The density of liquid X is 0.765 g/mL and the density of liquid Z is 1.13 g/mL. The two liquids are immiscible. If the plastic and wood are added to the two liquids, what is the order of layers from top to bottom in the container? 

a. plastic, wood, liquid Z, liquid X 
b. wood, liquid Z, plastic, liquid X 

c. liquid X, liquid Z, plastic, wood 
d. liquid X, plastic, liquid Z, wood 

______5. A sample of pure lithium carbonate contains 18.8% lithium by mass. What is the % lithium by mass in a sample of pure lithium carbonate that has twice the mass of the first sample? 

a. 37.6% 
b. 75.2% 

c. 9.40% 

d. 18.8% 

______6. Which of the following is a part of Dalton's atomic theory? 

a. Atoms break down during radioactive decay. 

b. Atoms are rearranged but not changed during a chemical reaction. 

c. Isotopes of the same element have different masses. 

d. Atoms contain protons, neutrons, and electrons. 

______7. Which are isotopes?  An atom that has an atomic number of 34 and a mass number of 76 is an isotope of an atom that has 

a. 42 neutrons and 34 protons. 

b. an atomic number of 32 and a mass number of 76. 

c. an atomic number of 34 and a mass number of 80. 

d. 42 protons and 34 neutrons. 

______8. In which set do all elements tend to form anions in binary ionic compounds? 
a. C, S, Pb 
b. Li, Na, K 
c. K, Fe, Br
d. N, O, I 

______9. Which one of the following is an empirical formula? 

a. N2H4 
b. P4O10 
c. C2F6 
d. H2SO4 

______10. 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. 

______11. What reagent could not be used to separate Cl- from OH- when added to an aqueous solution containing both? 

a. Cu(NO3)2 (aq) 
b. Ca(NO3)2 (aq) 

c. AgNO3 (aq) 
d. Fe(NO3)2 (aq) 

______12. Using the following sequence of reactions, determine the order of oxidizing agents (strongest to weakest)

Q + U+ (  Q+ + U

U + W+ ( U+ + W

Q + W+ ( Q+ + W. 

a. W > U > Q 
b. Q+ > U+ > W+ 

c. W+ > U+ > Q+ 
d. Q > U > W 

______13. Which statement about diluted solutions is false? When a solution is diluted 

a. the number of moles of solvent remains unchanged. 

b. the concentration of the solution decreases. 

c. the number of moles of solute remains unchanged. 

d. the molarity of the solution decreases. 

Problems

1. (5 points) Give the IUPAC name for the following compounds

a. (NH4)2CrO4









b. Pb(ClO2)4









c. Al(MnO4)3









d. Li2SO4









e. CS2









2. (5 points) Write the correct formula for each of the following compounds

a. Chromium(III) arsenide






b. Potassium phosphite






c. Sodium hydrogen carbonate





d. Iodine triodide







e. Cobalt(III) thiocyanate






3. (6 points) A solution of 55.00% lithium oxalate (Li2C2O4) has a density of 1.385 g/cm3.  What is the volume in mL of this solution that contains 38.00 g of lithium?  (This is a little different than the problem set.  Be careful!)

4. (6 points) Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.
NiCl2     +      NH3  (  

Balanced total ionic equation

Balanced net ionic equation

5. (7 points) For the following balanced redox reaction answer the following questions

4NaOH(aq) + Ca(OH)2(aq) + C(s) + 4ClO2(g) ( 4NaClO2(aq) + CaCO3(s) + 3H2O(l) 

a. What is the oxidation state of O in NaClO2(g)?



b. What is the oxidation state of C in CaCO3(s)?




c. What is the element that is oxidized?




d. What is the element that is reduced?




e. What is the oxidizing agent?





f. What is the reducing agent?





g. How many electrons are transferred in the reaction as it is balanced?



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

SbH3(g)     (       Sb(s)
Is this an oxidation or a reduction?

7. (7 points) Balance the following redox reaction in acidic solution
H2O2  +  MnO4-1  (  Mn+2  +  O2
1st half reaction

2nd half reaction

overall reaction in acid

8. (6 points) The two isotopes of a newly discovered alkali metas novellium, Nv with significant abundance in nature are 289Nv(isotopic mass 288.9637 amu 93.258%) and 296K (isotopic mass 295.9618 amu, 6.730%).  Fluorine has only one naturally occurring isotope, 19F (isotopic mass 18.9984 amu).  Use this information to calculate the formula mass of novellium fluoride.

9. (20 points) The LD50 value of a toxic substance is the amount (usually expressed as a ratio of milligrams of substance to kilograms of body weight) of the substance that results in the death of 50% of the test animals.  The LD50 of caffeine, C8H10N4O2, administered orally to rats is 200mg/kg.  (Rats are a good model to study the effects of chemicals on human).  Answer the following questions:

a. Calculate the molar mass of caffeine

b. Calculate the mass of caffeine that contains 6.843 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 7.63 moles of caffeine.

d. Calculate the number of molecules of caffeine that contains 476 atoms of oxygen.

e. Calculate the number of atoms of nitrogen in a sample of caffeine that contains 4.00 grams of carbon.

f. How many millimiters of a 0.11M aqueous solution of caffeine (same concentration as one regular cup of coffee at Starbuck) constitutes an LD50 dose for a 450-g rat?  (How many cups of coffee did you already drink today?)

10. (7 points) A student prepares ammonium bicarbonate by the reaction
NH3  +  CO2  +  H2O  (  NH4HCO3
If the student uses 17.8 g of NH3 and 35.3 g of CO2.  Water is present in excess.  What is the actual yield of ammonium bicarbonate if the student obtains a 61.7% yield in the reaction?
11. 11.(6 points) When 1.019 g of potassium reacts with oxygen in air, it forms 1.860 g of a rather strange compound.  Find the empirical formula of this compound, and explain what is strange about its formula.
12. (8 points) A 5.000 g sample of a hydrate of an unknown metal with the formula XCl2·2H2O was heated to drive off the water.  After heating, the mass of the sample was 3.859 g.  Calculate the molar mass of X and predict its identity.







