1. Write a balanced equation for the formation of solid iron(III) chloride from its elements.
2Fe(s) + 3Cl2(g) → 2FeCl3(s)
 

2. Write the balanced equation for the decomposition of AgBr to its elements.
2AgBr(s) → 2Ag(s) + Br2(l)
 

Hydrogen sulfide is a gas that is released from volcanoes. The hydrogen sulfide can react with the oxygen in the air to form sulfur dioxide and water. The balanced equation is:
2H2S(g) + 3O2(g)  →  2SO2(g) + 2H2O(g) 
If 5 moles of H2S react, how many moles of oxygen gas would be required?

3. O2  =  3  =  x               x   =  7.5 mol O2
           H2S     2      5 

 

Calculate the number of moles of water formed when 2.00 mol of propane (C3H8) is burned. (assume complete combustion)
C3H8(g)+ 5O2(g) → 3CO2(g) + 4H2O(g)

4. H2O  =  4  =  x               x   =  8.00 mol H2O
           C3H8      1      2.00 

 

Cassiterite, SnO2 is the major ore of tin.  Find the number of moles of carbon needed to completely react with 42 moles of cassiterite.  The (unbalanced) equation is:
SnO2(s)+ 2C(s) → Sn(s) + 2CO(g)

5.  C  =      2  =  x               x   =  84 mol C
           SnO2      1      42 

 

Small amount of oxygen are sometimes prepared by heating potassium chlorate:
2KClO3(s) → 2KCl(s)  +  3O2(g)
How many grams of potassium chlorate are required to produce 5.00 g of oxygen?

5.00g x 1 mol  =  0.15625mol O2 

             32.00g

6.   KClO3   =  2  =        x            x = 0.10417mol KClO3  122.55g  =  12.8g KClO3
    O2              3      0.15625mol                                          1 mol
 

An important industrial process converts nitrogen to ammonia as shown in the following equation:
N2(g) + 3H2(g)  →  2NH3(g)

a. How many moles of ammonia are produced when 0.75 moles of nitrogen reacts with hydrogen?

7. (a)  NH3 = 2 =       x                    x = 1.5mol NH3
              N2       1      0.75 mol  

b. Calculate the mass of ammonia produced when 5.40g of hydrogen reacts with nitrogen.

       (b) NH3 = 2 =       x                 =  2  =      x          =   x = 1.782 mol NH3 x 17.04g  = 30.4g NH3
             H2       3    5.40g  1 mol         3      2.673 mol                                         1 mol

                                          2.02g
c. Calculate the mass of hydrogen needed to produce 60.0g of ammonia.
       (c)  H2  =  3  =               x              3  =  x                    x =  5.282mol H2 2.02g  = 10.7g H2

NH3    2     60.0g  1 mol          2      3.521 mol
1 mol

17.04g

 

8. How many grams of oxygen are needed to react with 9.7 g of magnesium to produce magnesium oxide?
2Mg(s)   +  O2(g)    →    2MgO(s)
 

O2   =   1   =        x                        1  =     x             x = 0.19951 mole O2  32.00g  =  6.4g O2 

Mg        2       9.7g   1 mol             2      0.399mol                                      1 mol

                                24.31g

 

Given the following equation: 2 NaClO3(s) → 2 NaCl(s) + 3 O2(g)

12.00 moles of NaClO3 will produce how many grams of O2?

9. (a)   O2         =  3  =        x            x = 18.00mol O2  32.00g  =  576g O2
     NaClO3       2      12.00mol                                   1 mol 

 

How many grams of NaCl are produced when 80.0 grams of O2 are produced?

            (b) NaCl   =   2  =   x                           2  =  x             x  =  1.667mol NaCl  58.44g  =  97.4 g NaCl
                     O2         3       80.0g    1 mol       3      2.5mol                                        1 mol
                                                      32.00g
 

10. How many grams of KClO3 must decompose to give 6.75L of oxygen gas at STP?
2KClO3(s) → 2KCl(s)  +  3O2(g)
 

KClO3   =   2  =    x                    2  =     x                  x  =  0.20089mol KClO3 122.55g  = 24.6gKClO3
     O2          3      6.75L   1mol    3      0.3013mol                                                  1mol

                                      22.4L

Given the following equation: 
Na2O(s) + H2O(l) → 2NaOH(aq)

How many grams of NaOH is produced from 1.20 x 102 grams of Na2O?

11. (a) NaOH = 2 =       x                  2  =      x          =   x = 3.872 mol NaOH x 40.00g  = 155g NaOH
           Na2O      1    120.g  1 mol      1      1.936 mol                                           1 mol

                                          61.98g
How many grams of Na2O are required to produce 1.60 x 102 grams of NaOH?

       (b)  Na2O =  1  =               x                1  =      x            x =  2.00mol Na2O 61.98g  = 124g Na2O

NaOH    2     160. g  1 mol            2      4.00 mol
     1 mol

    40.00g

 

Given the following equation: 8Fe(s) + S8(s) → 8FeS(s)

what mass of iron is needed to react with 16.0 grams of sulfur?

12. 12.            (a)  Fe =   8 =       x                       8  =      x          =   x = 0.4991 mol Fe x 55.85g  = 27.9g Fe
              S8       1      16.0g  1 mol           1      0.0624 mol                                      1 mol

                                          256.48g
 

How many grams of FeS are produced?

       (b)  (a)  FeS =   8 =       x                x = 0.4991 mol FeS x 87.91g  = 43.9g FeS
                           S8         1      0.0624 mol                                        1 mol

 

The average human requires 120.0 grams of glucose (C6H12O6) per day. How many grams of CO2 (in the photosynthesis reaction) are required for this amount of glucose? The photosynthetic reaction is: 6CO2(g) + 6H2O(l) → C6H12O6(aq) + 6O2(g)

 

13. CO2        =  6 =  x                           6  =     x               x  =  3.996mol CO2 44.01g  = 175.9g CO2
     C6H12O6      1      120.0g   1mol       1      0.6660mol                                    1mol

                                               180.18g

 

Molten iron and carbon monoxide are produced in a blast furnace by the reaction of iron(III) oxide and coke (pure carbon). If 25.0 kilograms of pure Fe2O3 is used, how many kilograms of iron can be produced? 

The reaction is: Fe2O3(s) + 3C(s) → 2Fe(l) + 3CO(g)

 

14. Fe      =   2 =       x                           2  =      x                 x = 313.1 mol Fe x 55.85g  = 17500g Fe
       Fe2O3     1      25000g 1 mol            1      156.54mol                                       1 mol

                                             159.7g
 

Given the following equation: 
Cu(s) + 2 AgNO3(aq) → Cu(NO3)2(aq) + 2 Ag(s)
if 89.5 grams of Ag were produced, how many grams of Cu reacted?

 

15.    Cu =   1 =       x                            1  =      x          =   x = 0.41485 mol Cu x 63.55g  = 26.4g Cu
         Ag      2      89.5g  1 mol              2      0.8297 mol                                       1 mol

                                       107.87g
 

White phosphorus burns in oxygen according to the following equation (unbalanced)

P4(s) + 5O2(g) → P4O10(s)
Identify the limiting reactant in a reaction mixture containing 1.00 mol of P4 and 1.00 mol O2.  How many moles of P4O10 will be produced by the reaction?

16. P4O10 = 1 =    x      x = 1.00mol P4O10 

              P4        1    1.00

 

          P4O10 = 1 =    x          x = 0.200 mol P4O10 

           O2        5    1.00

 

Sulphur burns in oxygen to form sulphur dioxide

S(s) + O2(g) → SO2(g)
How many grams of sulphur dioxide will form in a reaction mixture containing 100 g of sulphur and 200 g of oxygen?



17. 00g S x 1 mol   =  3.12 mol       SO2 = 1 =        x        x = 3.12 mol SO2 x  64.07g = 200.g SO2
                           32.07g                             S       1    3.12 mol                                   1 mol 

 

            200g O2 x 1 mol = 6.25 mol       SO2 = 1 =      x                x= 6.25 mol SO2
                             32.00g                         O2     1    6.25 mol

How much H2SO4 can be prepared from 50 g of SO2, 15.0 g of O2, and an unlimited quantity of water? The reaction is

2SO2(g) + O2(g) + 2H2O(l) →  2H2SO4(l)

18. 50g SO2 x   1 mol  = 0.780mol                  H2SO4  = 2  =  x            x = 0.780mol H2SO4
                              64.07g                                          SO2      2    0.780mol

            15.0gO2 x   1 mol   = 0.469                      H2SO4  = 2  =  x              x = 0.938mol H2SO4
                             32.00g                                           O2       1      0.469

 

19.  How many grams of CO2 will be produced when 8.50 g of methane react with 15.9 g of O2, according to the following reaction:
CH4(g) + 2O2(g) → CO2(g) + 2H2O(g)?

 

CH4 = 8.50g x 1mole = 0.5296 mol   CO2 =  1  =  x            x = 0.5296 molCO2 


16.05g
CH4    1      0.5296

O2 = 15.9g x 1mole = 0.4969 mol  CO2 =  1 = x                x = 0.2484375 molCO2 x 44.01g = 10.9g


32.00g
O2 
2     0.4969
1mole

 

20. Suppose 7.00 g of AgNO3 is added to a solution that contains an excess of dissolved KBr. If 7.32 g of AgBr precipitate is obtained, what is the percent yield?

 

AgNO3 (aq) + KBr (aq) → KNO3 (aq) + AgBr (s)
7.00g x  1mole   =   0.0412 mol


169.88g

Ratio is 1:1  so 0.0412 mol AgBr x  187.77g = 7.74g AgBr


1 mole

 

% yield =     actual       x 100 = 7.32  x 100 = 94.6%


theoretical
7.74

 

21. What mass of lead (II) fluoride is obtained when 4.50 g of potassium fluoride is added to a solution containing an excess of dissolved lead (II) nitrate?

 

Pb(NO3)2(aq) + 2KF(aq) → 2KNO3(aq) + PbF2(s)

KF = 4.50g x 1mole = 0.07747 mol


58.09g

 

PbF2 = 1 =           x               x = 0.03873mol PbF2 x 245.2g = 9.50g PbF2
KF       2     0.07747
1 mole

 

22. A solution containing 5.00g of Na3PO4is mixed with a solution containing 10.90g of Ba(NO3)2. If 7.69g of Ba3(PO4)2 precipitate is recovered from the reaction mixture, what is the percentage yield?

 

2Na3PO4(aq) + 3Ba(NO3)2(aq) → Ba3(PO4)2(s) + 6NaNO3(aq)

 

Na3PO4 = 5.00g x 1mole    = 0.03049mol     Ba3(PO4)2 = 1 =         x          x =  0.0152mol


163.97g
Na3PO4 
2
0.03049

Ba(NO3)2 = 10.90g x 1mole   = 0.04171mol  Ba3(PO4)2 = 1 =       x      x =  0.0139mol x 601.93g = 8.37g


261.35g
Ba(NO3)2.
3
0.04171
1mol

 

% yield =     actual       x 100 = 7.69  x 100 = 91.9%


theoretical
8.37

 

23. NaOH is prepared commercially through the reaction below:

2NaCl + 2H2O → 2NaOH + H2 + Cl2
a. a.       What is the theoretical yield of NaOH if 100 g of NaCl is reacted with water?

100 g NaCl x 1 mol      =   1.71mol NaCl      NaOH  =  1   =   x          x= 1.71mol x 40.0g   = 68.4gNaOH

                       58.45g                                      NaCl        1       1.71mol                      1 mol

b. b.      What is the percent yield of NaOH if the reaction produces 55 g of NaOH?

percent yield =   actual yield             = 55g    x   100 = 80.4%

                         theoretical yield         68.4g

 

24.  Zinc is produced from an important zinc ore sphalerite (ZnS), by a two-step process. The ore is first roasted to convert the sulphide to the oxide:
2ZnS(s) + 3O2(g) → 2ZnO(s) + 2SO2(g)
The zinc oxide is then reduced by heating with carbon:
ZnO(s) + C(s) → Zn(s) + CO(g)
What mass of zinc can be produced from 200g of ZnS?

200g ZnS x 1mole    = 2.052 mol ZnS

                    97.46g

 

ZnO = 2 =     x        x =  2.052mol ZnO
ZnS   2     2.052

 

  Zn    = 1 =   x        x = 2.052 mol Zn x  65.39g = 134g Zn

ZnO      1     2.052
1 mole

 

 

