Unit 6 Review Problems

Mole – Mole

1.
Consider the following unbalanced reaction:

Fe3O4(s) + H2(g) ( Fe(s) + H2O(g)

In the reaction of hot Fe3O4 with H2, what is the number of moles of H2O formed by the reaction of 3 moles of Fe3O4 with excess H2?

2.
C2H2 burns completely in O2 to produce CO2 and H2O.


a) If 8.30 moles of C2H2 are completely burned, how many moles of CO2 are produced?


b) How many moles of oxygen would be required to produce 0.37 moles of water from the reaction above?

Mass – Mole

3.
How many moles of CO2 are produced from the burning of 16 g of CH3OH according to the unbalanced reaction below?

CH3OH + O2 ( CO2 + H2O

4.
Consider the decomposition of water:  H2O ( H2 + O2.  What is the number of moles of O2 produced by the decomposition of 90 g of H2​O?

5.
How many grams of CO2 are produced by burning 0.400 moles of C4H10 in excess oxygen?

Volume – Volume

6.
N2 and H2 react to form NH3.  How many litres of N2 are required to produce 60 litres of NH3?

7.
Using the reaction in #6, How many litres of  N2 are needed to react with 30 litres of H2?

Mass – Mass

8.
Fe + H2O ( Fe3O4 + H2.  Balance the reaction and find how many grams of Fe would be needed to make 6.0 g of H2.

Volume Stoichiometry

9.
C2H2 burns in O2 to produce CO2 and H2O.


a) If 7500 L of C2H2 are completely burned in excess oxygen, how many litres of CO2 at STP could be produced?


b) What volume of C2H2 at STP is needed to produce 56.0 g of water?

10.
Fe + H2O ( Fe3O4 + H2.  What mass of iron would be needed to fill a 1.5 litre balloon with hydrogen?

Excess and Limiting Reagents

Use the following unbalanced reaction for questions 11-13

K2SO3 + H3PO4 ( K3PO4 + H2SO3
11.
32.66 g of K2SO3 and 14.74 g of H3PO4 are reacted.  What is the mass of the reactant that is not used up (the mass of excess reagent)?

12.
What is the mass of H2SO3 that forms?

13.
What is the mass of K3PO4 that forms?

Use the following unbalanced reaction for questions 14 –16.

Fe2(CO3)3​ + CaCl2 ( FeCl3 + CaCO3
14.
8.76 g of Fe2(CO3)3 and 9,546 g of CaCl2 were mixed.  What is the limiting reagent?

15.
What mass of FeCl3 forms?

16.
How many moles of CaCO3 form?

17.
25.0 g of barium Chloride and 25.0 g of potassium sulphate are reacted.  

a) What mass of barium sulphate forms?

b) What mass of potassium chloride forms?

18.
An impure sample of zinc has a mass of 1.30 g.  All of the zinc in the impure sample is converted into zinc oxide which was found to have a mass of 1.59 g.  What is the percentage of zinc in the impure sample.

19.
You wish to prepare as much magnesium acetate, Mg(CH3COO)2, as you can.  You have 10.0 g of MgCrO4 and 15.0 g of MgSO4.  Which reaction will yield more Mg(CH3COO)2?

20.
Ammonia burns in oxygen according to the following reaction:

NH3 + O2 ( NO2 + H2O


50.0 g of ammonia is reacted with 100.0 g of oxygen.  How much NO2 will be produced?

21.
The cylinders of a car have a volume of 6.15 litres.  Assuming that air fills this volume at STP and is 21% oxygen, what mass of octane (C8H18) would be needed to combine with the oxygen?
Percent Yield

22. 
What is the percent yield of calcium oxide if 60.0 grams of CaCO3 is heated to give 15.0 grams of CaO?

	CaCO3 → CaO + CO2


23. 
For the balanced equation shown below, if the reaction of 77.0 grams of CaCN2 produces 27.1 grams of NH3, what is the percent yield?
CaCN2 + 3H​2O ( CaCO3 + 2NH3
24. 
For the balanced equation shown below, if the reaction of 91.3 grams of C3H6 produces a 81.3% yield, how many grams of CO2 would be produced?

2C3H6  +  9O2 ( 6CO2   + 6H2O
25. 
For the balanced equation shown below, if the reaction of 40.8 grams of C6H6O3 produces a 39.0% yield, how many grams of H2O would be produced ?
C6H6O3 + 6O2 ( 6CO2 + 3H2O

Note:  Significant figures were not considered when working out the answers.  In some cases the rounded answers would result in an answer that would be misleading.  (Eg. 12 moles of H2O in question 1 to 1 sig. fig. is 10 moles which is misleading)

1.
12 moles H2O  (1:4 ratio)

2.
a)  16.6 moles


b) 0.925 moles

3.
0.5 moles of CO2 produced

4.
2.5 moles of O2
5.
70.4 g of CO2
6.
30 L of N2
7.
10 L of H2
8.
125.6 g of Fe

9.
a) 15 000 L CO2

b) 69.7 L acetylene

10.
2.80 g of Fe

11.
Mass of unused H3PO4 is1.18 g

12.
16.97 g of H2SO3
13.
29.26 g of K3PO4
14.
CaCl2
15.
6.42 g FeCl3
16.
0.086 moles CaCO3 

17.
24.52 g of barium sulphate

18.
17.87 g of potassium chloride

19.
reaction with magnesium sulphate yields the most; 17.79 g

20.
maximum NO2 produced is 2.94 moles (135.24 g)

21.
0.526 g octane

22. 
percent yield = 44.6%
23.
percent yield = 83 %
24. 
actual yield = 232 g

25. 
actual yield = 6.83 g 
HHHffd

Answer Key:








