Chemistry 120
Problem Session 3
Fall 2002


1. Balance the following equations and classify the reaction by type (i.e. decomposition etc.)










Reaction type

a.     C6H12  +      HCl  (      C6H13Cl






b.     HI  (      H2  +      I2







c.     FeCl3  +      Na2CO3  (      Fe2(CO3)3  +      NaCl




d.     H3AsO4  +      NaOH  (      Na3AsO4  +      H2O




e.     C8H18O  +      O2  (      CO2  +      H2O





f.     Cu  +      O2  (      CuO







g.     HgO  (      Hg  +      O2







h.     H2O  (      H2  +      O2







i.     BaCl2  +      Na2S  (      BaS  +      NaCl





j.     Na  +      H2O  (      NaOH  +      H2





k.     PbO  +     NH3  (      Pb  +      N2  +      H2O

l.     NH3  +      O2  +      CH4  (      HCN  +      H2O

m.     C5H10O2  +      O2  (      CO2  +      H2O





2. According the balanced equation:

3 NO2(g)  +  H2O(l)  (  2 HNO3(aq)  +  NO(g)

a. How many molecules of NO will be produced from the reaction of 276 molecules of NO2 with excess water?

b. How many molecules of water are required to react with 4.22 moles of NO2?

c. How many moles of nitric acid will be produced from the reaction of 6.39 moles of NO2 with excess water?

d. How many grams of nitric acid will be produced from the reaction of NO2 and water that produces 3.28 moles of NO?

e. How many grams of NO2 are required to produce 3.72 grams of NO?

f. How many molecules of NO will be produced from the reaction of 29.34 g of NO2 with excess water?

3. A reaction mixture contains 70.0 g of Fe3O4 and 12.0 g of O2 and the reaction below is allowed to occur.

4 Fe3O4  +  O2  (  6 Fe2O3

a. How many grams of Fe2O3 will be generated?

b. How much of each reagent will remain after the reaction has gone to completion?

c. If 59.6 grams of Fe2O3 are produced, what is the percent yield of the reaction?

4. Under appropriate reactions conditions Ag and S produce Ag2S according th the equation 

2 Ag  +  S  (  Ag2S

In a certain experiment with 75.0 g of Ag and an excess of S, a percent yield of 72.9% was obtained.  What was the actual yield of Ag2S, in grams, for this experiment?

5. A mixture of 60.0% ZnS and 40.0% CuS is heated in air until the sulfides are completely converted to oxides as shown by the following equations.

2 ZnS  +  3 O2  (  2 ZnO  +  2 SO2
2 CuS  +  3 O2  (  2 CuO +  2 SO2
How many grams of SO2 are produced from the reaction of 82.5 g of the sulfide mixture?

6. Which bonds are ionic?  Nonpolar covalent?  Polar covalent?

a. The bond between Ca+2 and CO3-2 in CaCO3





b. The bond between C and O in CaCO3





c. The bond between Ba and S in BaS






d. The bond between C and O in CO2






e. The bond between S and S in S8






f. The bond between Cl and O in ClO3-1





g. The bond between H and Cl in HCl






7. Which of the following is a normally expected bonding pattern for the element shown?

a. 
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.





b. 
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c. 
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d. 
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e. 
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.





f. 
[image: image6.wmf]O

.





8. Draw valid Lewis electron dot structures for the following species.  ( Formula in parentheses specific atomic arrangement.  When an elemental symbol carries a subscript, these atoms are directly and separately bonded to the atom immediately following or immediately preceding the subscripted symbol.)

a. CHCl3
b. N2H4 (H2NNH2)

c. C2H3N (H3CCN)

d. NH4+1
e. CH2S

f. HSO3-1
9. Explain why 
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are not resonance structures.

10. Draw all resonance structures of NO3-1.

11. Tell both the orbital and molecular geometry for the atoms indicated below:
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