GENERAL CHEMISTRY I
CHEM 1311
EXAM 3
Thursday November 12, 2009
Name___________________________________


1.
What is the molecular weight of N2O5?  Atomic weights:  N  14.01     O  16.00



a) 36.11 g/mol


b) 55.12 g/mol


c) 75.27 g/mol




d) 108.0 g/mol


e) 197.5 g/mol

2.
Which of the following substances has the largest molecular weight?



Atomic weights:  H  1.008     C  12.01     N  14.01     O  16.00     P  30.97     Cl  35.45    




     Br  79.90     I  126.90



a) Br2



b) C5H12


c) HI




d) NO2



e) PCl3  

3.
Which of the following substances comes closest to having the same molecular weight as N2?



Atomic weights:  H  1.008     C  12.01     N  14.01     O  16.00



a) CH4



b) CO



c) CO2



d) NO



e) NO2

4.
Which of the following substances has a molecular weight of 153.8 g/mol?


Atomic weights:  H  1.008     C  12.01     N  14.01     O  16.00     P  30.97     Cl  35.45




     Br  79.90



a) CCl4



b) C6H6


c) HBr




d) N2O4


e) PCl5  

5.
Which of the following is a correct statement about the mole?




a) A mole of any chemical substance will always have a mass of 12 g.




b) A mole of any chemical substance will always contain 6.022 x 1023 of the particles that




    compose that substance.




c) Both of the above statements are correct.
     d) Neither of the above statements are correct.


6.
What is the mass of 3.217 moles of aluminum (Al)?  Atomic weight:  26.98




a) 55.24 g


b) 68.14 g


c) 86.79 g




d) 99.41 g


e) 121.6 g


7.
How many moles of magnesium (Mg) are present in 215.8 g of magnesium?  Atomic weight: 24.31




a) 2.596 mol


b) 5.102 mol


c) 7.231 mol




d) 8.877 mol


e) 11.51 mol


8.
How many lithium (Li) atoms are present in 72.84 g of lithium?  Atomic weight: 6.941



Avogadro’s number is 6.022 x 1023.




a) 4.873 x 1023 atoms

b) 5.922 x 1023 atoms

c) 8.318 x 1023 atoms




d) 3.847 x 1024 atoms

e) 6.320 x 1024 atoms


9.
What is the mass of 1.437 x 1022 lead (Pb) atoms?  Atomic weight: 207.2



Avogadro’s number is 6.022 x 1023.




a) 4.944 g


b) 7.315 g


c) 12.48 g



d) 19.41 g


e) 28.75 g

10.
How many moles of CS2 are present in 163.9 g of CS2?  Atomic weights:  C  12.01     S  32.07



a) 1.357 mol


b) 2.152 mol


c) 3.824 mol




d) 5.623 mol


e) 8.281 mol


11.
What is the mass of 4.738 moles of CH4?  Atomic weights:  H  1.008     C  12.01



a) 32.75 g


b) 54.21 g


c) 76.01 g




d) 94.28 g


e) 117.2 g


12.
How many NH3 molecules are present in 79.27 g of NH3?  Avogadro’s number is 6.022 x 1023.


Atomic weights:  H  1.008
N  14.01




a) 1.558 x 1023 molecules
b) 4.857 x 1023 molecules
c) 9.226 x 1023 molecules




d) 2.802 x 1024 molecules
e) 5.482 x 1024 molecules


13.
What is the mass of 1.228 x 1025 H2O molecules?  Avogadro’s number is 6.022 x 1023.


Atomic weights:  H  1.008
O  16.00



a) 58.44 g


b) 79.28 g


c) 142.9 g




d) 211.5 g


e) 367.4 g


14.
What kind of chemical formula shows the actual number of atoms of each element within a molecule, but does not show how the atoms are bonded to each other?




a) empirical formula

b) molecular formula

c) structural formula


15.
What kind of chemical formula shows how the atoms are bonded together within a molecule?




a) empirical formula

b) molecular formula

c) structural formula


16.
Are there any molecular compounds for which the empirical and molecular formulas as the same?




a) Yes, some molecular compounds have identical empirical and molecular formulas.




b) No, there are no compounds having the same empirical and molecular formulas.




     These formulas are always different.

17.
What is the percent by mass of nitrogen in N2H4?  Atomic weights:  H  1.008     N  14.01



a) 22.65%


b) 39.42%


c) 52.14%




d) 68.49%


e) 87.42%


18.
How many grams of potassium are present in 4.215 g of KClO3?  Hint:  One way to work this is to convert g KClO3 ( mol KClO3 ( mol K ( g K.  (The formula KClO3 shows the ratio of mol K to mol KClO3.  This ratio is needed for the middle conversion factor).  An alternative way to work this is to calculate the percent of K in KClO3 and figure out what number represents that percentage of 4.215 g. 


Atomic weights:  O  16.00     Cl  35.45   K  39.10



a) 0.673 g


b) 1.345 g


c) 2.297 g




d) 3.116 g


e) 4.003 g

19.
A compound known to contain only the elements iron and oxygen was analyzed and found to contain 77.73% iron by mass.  What is the empirical formula of this compound?  


Atomic weights:  O  16.00     Fe  55.85



a) FeO



b) Fe2O


c) FeO2



d) Fe2O3


e) Fe3O2 


20.
A 7.500 g sample of a compound known to contain only the elements cadmium and chlorine was analyzed and found to contain 4.599 g of cadmium.  What is the empirical formula of this compound?


Atomic weights:  Cl  35.45     Cd  112.41



a) CdCl


b) Cd2Cl


c) CdCl2



d) Cd2Cl3


e) Cd3Cl2

21.
A compound known to contain only the elements carbon and hydrogen was analyzed and found to be 85.63% carbon by mass and have a molecular weight of 84.16 g/mol.  How many carbon atoms are present in each molecule of this compound?  Atomic weights:  H  1.008     C  12.01



a) 3

b) 4

c) 5

d) 6

e) 7


22.
A 5.000 g sample of a compound known to contain only the elements phosphorous and oxygen was analyzed and found to contain 2.182 g of phosphorous.  Additional experiments indicate that this compound has a molecular weight of 283.9 g/mol.  How many phosphorous atoms are present in each molecule of this compound?  Atomic weights:  P  30.97     O  16.00



a) 3

b) 4

c) 5

d) 6

e) 10


23.
The elements nitrogen and oxygen combine at high temperatures to form nitric oxide, NO.  The balanced chemical equation is



N2(g)   +   O2(g)   ---------->   2NO(g)



In a high temperature experiment, a chemist mixed 3.417 g of N2 with an excess of O2 and allowed the above reaction to take place.  Assuming complete reaction, what mass of NO will be formed?



Atomic weights:  N  14.01     O  16.00



a) 2.105 g


b) 3.573 g


c) 5.258 g



d) 6.200 g


e) 7.319 g


24.
What mass of O2 was used in the reaction described in the previous problem?




a) 2.703 g


b) 3.902 g


c) 5.187 g




d) 7.338 g


e) 9.523 g


25.
The elements nitrogen and fluorine combine to form nitrogen trifluoride, NF3.  The balanced chemical equation is



N2(g)   +   3F2(g)   ---------->   2NF3(g)



If a sealed reaction vessel contains 1.254 g of N2 and 3.451 g of F2 what mass of NF3 will be formed, assuming complete reaction?  Atomic weights:  N  14.01     F  19.00



a) 1.493 g


b) 2.553 g


c) 3.419 g




d) 4.299 g


e) 5.673 g


26.
In working out your answer to the previous problem, which reactant did you find to be the limiting reactant?




a) N2



b) F2


27.
For the reactant that you identified as the excess reactant in problem 25, how many grams of it will remain in the reaction vessel when the reaction is over, assuming complete reaction?




a) 0.102 g


b) 0.236 g


c) 0.406 g




d) 0.673 g


e) 0.794 g


28.
 If you obtain 1.048 g of NF3 from the reaction in problem 25, what is the percent yield of the reaction?



a) 18.47%


b) 24.38%


c) 30.65%




d) 41.05%


e) 70.19%


29.
The reaction



2H2O2(aq)   ---------->   2H2O(l)   +   O2(g)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


30.
The reaction 




Al(s)   +   3AgNO3(aq)   ---------->   Al(NO3)3(aq)   +   3Ag(s)


is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


31.
The reaction




2Zn(s)   +   O2(g)   ---------->   2ZnO(s)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


32.
The reaction



2NaOH(aq)   +   CaCl2(aq)   ---------->   2NaCl(aq)   +   Ca(OH)2(s)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


33.
The reaction



Mg(s)   +   CuCl2(aq)   ---------->   MgCl2(aq)   +   Cu(s)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


34.
The reaction




(NH4)2CO3(s)   ---------->   2NH3(g)   +   CO2(g)   +   H2O(l)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


35.
The reaction




AgNO3(aq)   +   NaI(aq)   ---------->   AgI(s)   +   NaNO3(aq)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


36.
The reaction




NH3(g)   +   HCl(g)   ---------->   NH4Cl(s)



is an example of what kind of reaction?




a) combination

b) decomposition

c) displacement




d) metathesis


37.
Which of the following is a displacement reaction?



a)   H2CO3(aq)   ---------->   H2O(l)   +   CO2(g)



b)   2Mg(s)   +   O2(g)   ---------->   2MgO(s)




c)   Fe(s)   +   2HCl(aq)   ---------->   FeCl2(aq)   +   H2(g)




d)   Pb(NO3)2(aq)   +   2NaCl(aq)   ---------->   2NaNO3(aq)   +   PbCl2(s)




e)   None of these is a displacement reaction


38.
Which of the following is a combination reaction?



a)   2KClO3(s)   ---------->   2KCl(s)   +   3O2(g)



b)   CaBr2(aq)   +   K2CO3(aq)   ---------->   CaCO3(s)   +   2KBr(aq)




c)   C(gr)   +   FeO(s)   ---------->   CO(g)   +   Fe(s)




d)   4NaHSO3(s)   ---------->   S(s)   +  SO2(g)   +   2Na2SO4(s)   +   2H2O(l)   




e)   None of these is a combination reaction

39.
The following reaction is known to occur:




Fe(s)   +   SnCl2(aq)   ---------->   FeCl2(aq)   +   Sn(s)


Which metal is more reactive, iron or tin?




a) iron



b) tin


40.
The following reaction is known NOT to occur:




Au(s)   +   AlF3(aq)   -----X----->   AuF3(aq)   +   Al(s)


Which metal is more reactive, aluminum or gold?




a) aluminum


b) gold


41.
Given that magnesium is more reactive than zinc, would the following reaction be expected to occur?



Zn(s)   +   MgCl2(aq)   -----?----->   ZnCl2(aq)   +   Mg(s)




a) Yes.  This reaction should occur.




b) No.  This reaction should not occur.


42.
Sodium carbonate is __________ in water.



a) soluble


b) insoluble

43.
AgCl is __________ in water.




a) soluble


b) insoluble


44.
Ammonium phosphate is __________ in water.



a) soluble


b) insoluble


45.
CaBr2 is __________ in water.




a) soluble


b) insoluble


46.
Strontium sulfate is __________ in water.



a) soluble


b) insoluble


47.
What will happen if aqueous solutions of calcium iodide and sodium nitrate are mixed?




a) No precipitate will form.




b) A precipitate of calcium nitrate will form.




c) A precipitate of sodium iodide will form.




d) Both calcium nitrate and sodium iodide will form as precipitates.


48.
When the solutions in the previous problem are mixed, which ions are spectator ions?




a) Ca2+, NO3-


b) Na+, I-


c) Ca2+, Na+, NO3-, I-



d) None of the ions are spectator ions

49.
In the reaction



AgNO3(aq)   +    KOH(aq)   ---------->   AgOH(s)   +   KNO3(aq)



which ions are spectator ions?




a) Ag+, OH-


b) K+, NO3-


c) Ag+, K+, OH-, NO3- 




d) None of the ions are spectator ions


50.
What net ionic equation is obtained from the complete formula equation in the previous problem?



a)  Ag+(aq)  +  OH-(aq)  ---------->  AgOH(s)




b)  K+(aq)  +  NO3-(aq)  ---------->  KNO3(aq)




c)  Ag+(aq)  +  NO3-(aq)  +  K+(aq)  +  OH-(aq)  ---------->  AgOH(s)  +  KNO3(aq)




d)  Ag+(aq)  +  NO3-(aq)  +  K+(aq)  +  OH-(aq)  ---------->  AgOH(s)  +  K+(aq)  +  NO3-(aq)




e)  There is no net ionic equation for this complete formula equation.

***   END   OF   EXAM   3   ***
