These problems are only a sampling of some of those you may see on the final.  You should concentrate on knowing the key concepts and skills on each chapter, rather than memorizing the ‘style or type’ of problem you see here.

1. A naturally occurring element consists of two isotopes.  The data on the isotopes:

isotope #1  68.5257 u    60.226 %

isotope #2  70.9429 u    ?????? %    


Calculate the average atomic mass of this element

2. Consider the atoms of  
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.  Both of these species have the same

3.  The set below featuring one alkali, one alkaline earth, one halogen, one lanthanide and one actinide element is:




a.
cesium, barium, bromine, erbium, samarium




b.
francium, beryllium, iodine, terbium, berkelium




c.
lithium, manganese, fluorine, lanthanum, vanadium




d.
potassium, radium, iodine, lutetium, platinum




e.
rubidium, strontium, chlorine, thorium, plutonium

4.  What is the correct name for the compound IBr3?

5. What is the correct name for the compound CuHSO4?

6.  Which balanced equation below correctly represents the fact that solid BaCO3 reacts with a water solution of HNO3 to form dissolved Ba(NO3)2, CO2 gas, and water?

7. Which response gives the correct number of significant figures for all three of the following meas​urements?     #1) 7.103 cm     #2) 0.00005 inch     #3) 1.3400 x 10‑4 dm3



a.
3, 5, and 4




b.
3, 1, and 3 




c.
4, 1, and 3




d.
4, 1, and 5




e.
4, 5, and 5

8.  The number, 0.02100, is properly expressed in scientific notation as

9.  How many micrometers are there in 3.672 km? 

10. A 55.25 gallon container was filled with an industrial solvent whose density is 1.146 g/cm3.  How many kg should the solvent in the container weigh?  1 gallon(gal) = 3.785 liters(L)   

11. A sample of arabinose, C5H10O5, contains 0.6000 moles of the substance.  How many carbon atoms are there in the sample?

12. What is the percent, by weight, of boron in Al(BF4)3, to the proper number of significant dig​its?  Use the atomic weights provided which come from your text!

13. A compound contains sodium, boron, and oxygen.  The experimental analysis gave values of 53.976 % sodium and 8.461 % boron, by weight, the remainder is oxygen.  What is the empirical formula of the compound?

14. 
A compound has an empirical formula CH2.  An independent analysis gave a value of 70 for its molar mass.  What is the correct molecular formula?

15. In the reaction, K2SO4(aq)  +  Ba(NO3)2(aq)  (  BaSO4(s)  +  2 KNO3(aq), which ions are the spectator ions?

16. Which one of the following compounds is soluble in water?





a.
PbCl2 





b.
Ba(NO3)2 





c.
Ag2CO3




d.
Fe(OH)3




e.
Ag2CrO4
17. Which one of the following bases is NOT a known strong base?





a.
Ca(OH)2(aq)





b.
Ba(OH)2(aq)





c.
KOH(aq)





d.
NaOH(aq)





e.
NH3(aq)


18. 66.7 mL of 18.0 molar sulfuric acid solution was dissolved in enough water to make 500 mL of so​lution.  The molarity of the diluted mixture is

19. How many mL of 0.446 molar KMnO4(aq) are required to react with 50.0 mL of 0.200 molar H2C2O4(aq) in the presence of excess H2SO4(aq)?  The reaction is:  




2 KMnO4(aq)  +  5 H2C2O4(aq)  +  3 H2SO4(aq)    (  






                        2 MnSO4(aq)  +  10 CO2(g)  +  8 H2O  +  K2SO4(aq)

20.  In a commercial laboratory, the acid in sulfuric acid waste can be readily neutralized using finely ground limestone chips.  The reaction is:  

H2SO4(aq)  +  CaCO3(s)  →  H2O  +  CO2(g)  +  CaSO4(s)



The nice thing about the process--the sludge contains both the reaction product and the excess lime​stone, and all the acid is "killed".  A large bath holds 10,000 liters of solution, which is enough to fill 50 of the 200 liter drums.  The acid content of the "spent" bath was determined to be 1.50 molar in H2SO4.  How many metric tons (1 metric ton = 1000 kg) of CaCO3 would be the minimum amount to neutralize the acid in this bath?

21. Write the net ionic equation for the reaction which occurs when HClO4(aq) reacts with Ba(OH)2(aq):  ______________________   

22. What is the oxidation number of each sulfur atom in the compound, Rb2S2O4?

23.  Which one of the following processes represents a reduction?




a.
Ba2+(aq)  +  CrO42-(aq)  
(  BaCrO4(s)




b.
2 H+(aq)  +  CO32-(aq)  
(  H2O(l)  +  CO2(g)




c.
CrO42-(aq)   (   Cr3+(aq)




d.
MnO2(s)  (  MnO4-(aq)




e.
2 CrO42-(aq)  +  2 H+(aq)  (  Cr2O72-(aq)  +  H2O(l)

24.  In terms of activity, the series in increasing order for metals is found to be, 

Au < Ag < Cu < Sn < Cd < Zn < Al < Mg < Na < Cs


Which reaction below does not occur spontaneously upon mixing the reagents shown?  




a.
Cd(s)  +  Al3+(aq)
  (    Cd2+(aq)  +  Al(s)




b.
Cd(s)  +  Cu2+(aq)    (   Cd2+(aq)  +  Cu(s)




c.
Zn(s)  +  Cu2+(aq)  
  (   Zn2+(aq)  +  Cu(s)




d.
Al(s)  +  Ag+(aq)  
  (   Al3+(aq)   +  Ag(s)




e.
Cu(s)  +  Au3+(aq)    (   Cu2+(aq)  +  Au(s)

25.  When pure sodium hydroxide is dissolved in water, heat is evolved.  In a laboratory experiment to measure the molar heat of solution of sodium hydroxide, the following procedure was followed.  To a calorimeter containing 300 g of water at 20.00 oC, 10.65 g of NaOH, also at 20.00 oC was added.  The temperature change, which was monitored by a digital probe with negligible heat capacity, stopped when it reached a temperature of 28.50 oC.  If the specific heat of the mixture is 4.184 J g‑1 oC‑1, and the small heat capacity of the calorimeter is ignored, what is the heat evolved, per mole of sodium hydroxide?

26.  Complete combustion of hydrocarbons, or compounds with C,H, and O as the only elements, gives CO2 and H2O as the only products.  If carried out under standard conditions, the CO2 is a gas while the H2O is a liquid.  Given these standard enthalpies of combustion:  

C2H4(g) = ‑1411.08 kJ mol-1        C2H2(g) = ‑1299.65 kJ mol-1 

H2(g) = ‑285.90 kJ mol-1           C(s) = ‑393.50 kJ mol-1 


Calculate the standard enthalpy of reaction for the process, C2H2(g)  +  H2(g)   →   C2H4(g)

27. Use these reactions and standard enthalpies, ΔHo




2 ZbO(s)  +  ½ O2(g)   →   Zb2O3(s)            ‑128.0 kJ 





ZbO(s)  +  ½ O2(g)   →   ZbO2(s)                ‑380.0 kJ 





2 ZbO(s)  +  3/2 O2(g)   →   Zb2O5(s)           ‑344.5 kJ 


find the value for





Zb2O3(s)  +  O2(g)   →   Zb2O5(s)   

For examples of questions from chapters 8 and 9, please see those that were handed out in class during the semester.
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