Answers to problem set 4.1

4.1
1.
MgCl2 + 2AgNO3 --->  Mg(NO3)2  + 2AgCl

2.
Al3O2 + 2Ca ---->  2CaO + 3Al

3.
Ca3P2 + 2FeCl3 ---->  3CaCl2 +2 FeP
4.2
1.
Magnesium reacts with iron(III)oxide (rust) to produce magnesium oxide and iron metal.



3Mg + Fe2O3 (3MgO + 2Fe

2.
Iron (III) chloride reacts with potassium sulphide to produce iron sulfide and potassium chloride.



2FeCl3 + 3K2S ( Fe2S3 + 6KCl

3.
Potassium chlorate, when heated, produces potassium chloride and oxygen gas.



2KClO3 ( 2KCl + 3O2
4.
Hydrochloric acid is neuetralized by magnesium hydroxide to produce water and magnesium chloride.



2HCl + Mg(OH)2 ( 2H2​O + MgCl2 
4.3

4.1 
1 double displacement


2 single displacement


3 double displacement

4.2
1 single displacement


2 double displacement


3 decomposition



4 neutralization (double displacement)

4.4
a) CaC2 + 2O2 ( Ca + 2CO2



4.5
a) C + SO2 ( CO2 + S 

b) 2KOH + H2SO4 ( K2SO4 + 2H2​O



b) V2O5 + 5Ca ( 5CaO + 2V

c) 2KIO3 ( 2KI + O2 (see 4.2 3)




c) Al2O3 + 3H2SO4 ( Al2(SO4)3 + 3H2O to produce aluminum sulphate and water.

d) CH4 + 2O2 ( CO2 + 2H2O




d) 2KBrO3 ( 2KBr + 3O2
e) 2BN + 3F2 ( 2BF3 + N2




e)  of potassium bromide and waterC3H8 + 5O2 ( 3CO2 + 4H2O to produce carbon dioxide and water.

f) 2Al + 3H2SO4 ( Al2(SO4)3 + 3H2
Answers to problem set 4.2

4.6
4 moles




4.7
2 moles



4.8
3 moles

4.9
1.10 moles



4.10
14.6 moles


4.11
300 g (283.6 g to 1 s.f.)

4.12
0.710 moles



4.13
88.6 grams


4.14
0.0120 moles

4.15
0.0896 moles



4.16
80.72 grams Cl2


4.17
18.36 grams O2
4.18
4.37 grams P and 5.63 grams O2

4.19
322 grams water


4.20
20.4 g O2 and 47.5 g Fe

Answers to problem set 4.3

4.21
2.7x1021 molecules


4.22
2.8x1021 atoms


4.23
6.0x1017 atoms of gold

4.24
1.2x1014 (each person has 120 quadrillion dollars)




4.25
1.18x10-23 cm3
4.26
6.7x1028 molecules


4.27
0.22 moles


4.28
0.784 L

4.29
2.0x102 moles



4.30
5.4 atm





4.31
3.72x10-20 cm3 are used by each O2 molecule.  This is 3 150 times larger than a copper atom, so each gas molecule takes up over 3000 times more space than the size of the particle itself.

4.32
2.7x1019 molecules/cm3
Mixed Stoichiometry Problems

4.33
a)  12 moles H2, 6 moles O2

b)
0.66 moles H2, 0.33 moles O2
c)
1.3 g H2, 11 g O2

d)  15 L H2, 7.5 L O2
4.34
a)  5 L N2



b) 
6.2 g N2, 1.3 g H2


c)
660 L N2, 2.0x103 L H2
4.35
a)  6.047 moles O2


b) 
13.7 L CO2


c) 
69.7 L C2H2
Answers to Problem Set 4.4 Limiting Reagents
4.36
0.61 grams H2O



4.37
1 g MgI2



4.38
0.0600 moles Al

4.39
0.36
 grams H2O



4.40
12.3 g Al2(CO3)3 and 18.4 g NaCl
4.41
20 L of water

4.42
9.3 g of ZnCl2 should have been produced.  81% of that was collected.

