PreAP Chemistry Unit 11 Review

Solve the following problems.  The reactions may not be balanced.

1.
If 20.0 g of magnesium react with excess hydrochloric acid, how many grams of magnesium chloride are produced?

Mg + HCl → MgCl2 + H2
2.
How many grams of chorine gas must be reacted with excess sodium iodide if 10.0 g of sodium chloride are needed?

NaI + Cl2 → NaCl + I2
3.
How many grams of oxygen are produced in the decomposition of 5.00 g of potassium chlorate?

KClO3 → KCl + O2
4.
What mass of copper is required to replace silver from 4.00 g of silver nitrate dissolved in water?

Cu + AgNO3 → Cu(NO3)2 + Ag

5.
If excess ammonium sulfate reacts with 20.0 g of calcium hydroxide, how many grams of ammonia are produced?

(NH4)2SO4 + Ca(OH)2 → CaSO4 + NH3 + H2O

6.
If excess sulfuric acid reacts with 30.0 g of sodium chloride, how many grams of hydrogen chloride are produced?

NaCl + H2SO4 → HCl + Na2SO4

7.
How much silver phosphate is produced if 10.0 g of silver acetate react with excess sodium phosphate?

AgC2H3O2 + Na3PO4 → Ag3PO4 + NaC2H3O2
8.
How many grams of sodium hydroxide are needed to completely neutralize 25.0 g of sulfuric acid?

NaOH + H2SO4 → Na2SO4 + H2O

9.
What mass of lead (II) fluoride will be produced when 45.0 mL of 0.500 M lead (II) nitrate reacts with excess sodium fluoride?
Pb(NO3)2 + NaF → PbF2 + NaNO3
10.
A rocket fuel is prepared by reacting hydrazine and dinitrogen tetroxide according to the equation

2N2H4 + N2O4 → 3N2 + 4H2O   ΔH = -2400 kJ


Calculate the heat released when 3200 gram of hydrazine are consumed in the rocket engine.

11.
This dissociation of ammonia into its elements is an endothermic reaction according to the following reaction

2NH3 → 3H2 + N2     ΔH = +92.2 kJ


How much energy will be required to decompose 85.0 g of ammonia?

12.
How many cm3 of hydrogen are produced if 4.00 g zinc react with excess hydrochoric acid?

Zn + HCl → ZnCl2 + H2
13.
If excess chlorine gas reacts with a solution containing 20.0 g of potassium bromide, how many cubic centimeters of bromine gas can be produced?

KBr + Cl2 → KCl + Br2

14.
How many grams of copper (II) oxide can be reduced to copper metal with 10.0 liters of hydrogen?
CuO + H2 → Cu + H2O

15.
Calculate the cm3  of oxygen that can be produced by the electrolysis of 5.00 g of water.

H2O → H2 + O2
16.
In the reaction between aluminum and oxygen, how many grams of aluminum are required to react with 5.00 liters of oxygen?

Al + O2 → Al2O3
17.
In the electrolysis of water, 75.0 cm3 of oxygen gas are produced.  How many cm3 of hydrogen are produced?

H2O → H2 + O2

18.
In an electric discharge produces 20.0 cm3 of ozone, O3, how many cubic centimeters of oxygen are required?

O2 → O3
19.
How many cm3 of chlorine gas are required to produce 50.0 cm3 of hydrogen chloride gas?
H2 + Cl2 → HCl

20.
Ammonia can be produced by the Haber process.  If 60.0 liters of NH3 are produced, how many liters of hydrogen and nitrogen are necessary?

H2 + N2 → NH3
21
The residue from the complete decomposition of potassium chlorate is found to contain 1.80 g of potassium chloride.  Determine the following:


a. 
grams of KClO3 originally present


b
grams of oxygen produced


c.
cubic centimeters of oxygen at STP

22.
If 20.0 g of NaOH react with 30.0 g of H2SO4 to produce Na2SO4, which reactant is limiting?  What mass of Na2SO4 is produced?  What mass of which reactant is left over?
NaOH + H2SO4 → Na2SO4 + H2O

23.
If 5.00 g of copper metal react with a solution containing 20.0 g of AgNO3 to produce silver metal, which reactant is limiting?  What mass of silver metal is produced?  What mass of which reactant is left over?
Cu + AgNO3 → Cu(NO3)2 + Ag

24.
What reactant is limiting if 3.00 liters of chlorine at STP react with a solution containing 25.0 g of NaBr to produce Br2?  What mass of Br2 is produced?
25.
If 20.0 g of KOH react with 15.0 g of (NH4)2SO4, calculate the liters of NH3 produced at STP.

26.
Magnesium acetate can be prepared by a reaction involving 15.0 g of iron (III) acetate with either 10.0 g of MgCrO4 or 15.0 g of MgSO4.  Which reaction will give the greatest yield of Mg(C2H3O2)2?  How many grams of Mg(C2H3O2)2 will be produced?

Fe(C2H3O2)3 + MgCrO4 → Mg(C2H3O2)2 + Fe2(CrO4)3
Fe(C2H3O2)3 + MgSO4 → Mg(C2H3O2)2 + Fe2(SO4)3
27. How many mL of 0.200 M NaOH will completely neutralize 100. mL of 0.250 M H2SO4?  

28. What mass of AgCl is formed when 0.750 g of MgCl2 is reacted with 50.0 mL of 0.250 M AgNO3? 

29. How many mL of 3.00 M HCl should be added to react completely with 16.8 g of NaHCO3? 
30. When 6.35 g of KClO3 was heated, only 2.15 g of oxygen were obtained.  What is the percent yield of this reaction? 
31. When 133 g of potassium iodide were reacted with excess sulfuric acid, only 61.3 of potassium sulfate were obtained.  What is the percent yield for this reaction? 
32. In the Mond process for purifying nickel, the volatile nickel carbonyl, Ni(CO)4, is produced by the reaction
Ni + 4CO → Ni(CO)4.  If we start with 2.00 g of Ni and proceed with a 92.5% yield, what mass of Ni(CO)4 will actually be produced?  
33. In a laboratory experiment a student produced 34.6 g of product.  His calculations indicated that he should have produced 45.0 g of product. What was his percent yield?  
34. A chemist is using a process that is known to have a 78.4% yield.  If his calculations indicated that she would produce 575 g of the desired product, how much did she actually obtain? 
Answers:

1.
78.3 g MgCl2
19.
25.0 cm3 Cl2 
2.
6.07 g Cl2
20.
90.0 L H2, 30.0 L N2

3.
1.96 g O2
21.
a.
2.96 g KClO3
4.
0.748g Cu

b.
1.16 g O2
5.
9.20 g NH3

c.
811 cm3 O2
6.
18.7 g HCl
22.
NaOH, 35.5 g Na2SO4, 5.5 g H2SO4
7.
8.36 g Ag3PO4
23.
AgNO3, 12.7 g Ag, 1.26 g Cu
8.
20.4 g NaOH
24.
NaBr, 19.4 g Br2
9.
5.52 g PbF2
25.
5.08 L NH3
10.
-130000 kJ
26.
MgSO4, 13.7 g Mg(C2H3O2)2
11. 
230. kJ

27.
250. mL NaOH


12.
1370 cm3 H2
28.
1.79 g AgCl

13.
1880 cm3 Br2
29.
66.7 mL HCl

14.
35.5 g CuO
30.
86.3
%
15.
3110 cm3 O2
31.
87.8%
16. 
8.03 g Al
32.
5.38 g Ni(CO)4
17.
1.50 x 102 cm3 H2
33.
76.9%
18.
30.0 cm3 O3
34.
451 g
