
CHM1 Review for Exam 9 

Topics 
 

1. Reaction Types 
a. Combustion 
b. Synthesis 
c. Decomposition 
d. Single replacement 

i. Metal activity 
series 

ii. Nonmetal activity 
series 

e. Double replacement 
i. Precipitates and 

solubility rules 
f. Forms of reactions 

i. Molecular  
ii. Ionic 

iii. Net ionic – 
spectator ions 

2. Balancing 
a. Lowest whole number 

ratios 
3. Solutions and Solubility 

a. Solution 

i. Solute 
ii. Solvent 

iii. Unsaturated 
iv. Saturated 
v. Supersaturated 

vi. Temperature and 
solubility 

1. Gases 
2. Solids 

4. Equilibria and LeChatalier’s 
Principle  

a. Rate of forward and 
reverse reactions are 
equal 

b. Shifting the position of an 
equilibrium when a stress 
is applied 

i. Adding or 
removing 
reactants or 
products 

ii. Effects of pressure 
iii. Heat 

 
 
Table 1.  Solubility Guidelines for ionic compounds in aqueous solution 

Ions that form 
soluble compounds 

 
Exceptions 

Ions that form 
insoluble 

compounds 

 
Exceptions 

Group 1 ions (Na+, 
K+, etc.) 

 Carbonate (CO3
2-) Group 1 ions and 

ammonium ion 
Ammonium ion 
(NH4

+) 
 Chromate (CrO4

2-) Group 1 ions and 
ammonium ion 

Nitrate (NO3
-) 

 
 Phosphate (PO4

3-) Group 1 ions and 
ammonium ion 

Halides (Cl-, Br- and 
I-) 

Ag+, Pb2+ or Hg2
2+ Sulfide (S2-) Group 1 ions and 

ammonium ion 
Sulfates (SO4

2-) 
 

Ag+, Sr2+, Ba2+, Pb2+ Hydroxides (OH-) 
and oxides (O2-) 

Group 1 ions and 
ammonium ion 
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Multiple Choice (2 pts each) 
 
1. If an equation is balanced properly, 

both sides of the equation must have 
the same number of 

 
(1) atoms 
(2) coefficients 
(3) molecules 
(4) moles of molecules 

 
2. Given the reaction 
 
Mg (s) + 2 AgNO3 (aq)   

 Mg(NO3)2 (aq) + 2 Ag (s) 
 

Which type of reaction is 
represented? 

 
(1) single replacement 
(2) synthesis 
(3) double replacement 
(4) decomposition 

 
3. Which of these salts is least soluble 

in water? 
 

(1) LiCl (3) FeCl2 
(2) RbCl (4) PbCl2 

 
4. Which compound forms a saturated 

solution at 40°C that contains 46 
grams per 100 grams of water?  See 
Table G. 

 
(1) KNO3 (3) NaNO3 
(2) NH4Cl (4) KCl 

5. Which of the following correctly 
represents what happens when an 
ionic compound dissolves in aqueous 
solution? 

 
(1) NaCl (s)  Na+ (aq) + Cl- (aq) 
(2) NaCl (s)  NaCl (aq) 
(3) AgCl (aq)  AgCl (s) 
(4) Ag+ (aq) + Cl- (aq)  AgCl (s) 

 
6. Given the balanced equation: 
 

2 C4H10 (g) + 13 O2 (g)   
 8 CO2 (g) + 10 H2O (g) 
 
What is the total number of oxygen 
atoms on the product side of the 
reaction? 

 
(1)  3 (3) 10 
(2)  16 (4) 26 

 
7. Which equation represents a double 

replacement reaction? 
 

(1) 2 Na + 2 H2O  2 NaOH + H2 
(2) CaCO3  CaO + CO2 
(3) AgNO3 + HCl  LiCl + HNO3 
(4) CH4 + 2 O2  CO2 + 2 H2O 

 
8. One hundred grams of water is 

saturated with NH4Cl at 50°C.  
According to Table G, if the 
temperature is lowered to 10°C. what 
is the total amount of NH4Cl that will 
precipitate? 

 
(1) 5.0 g (3) 30. g 
(2) 17 g (4) 50. g 
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9. Based on your understanding of the 
solubility rules for ionic compounds, 
which of the following is least 
soluble in water? 

 
(1) copper (II) chloride 
(2) aluminum acetate 
(3) iron (III) hydroxide 
(4) potassium sulfate 

 
10. Given the reaction: 
 
 Pb(NO3)2 (aq) + Na2CrO4 (aq)  
  PbCrO4 (s) + 2 NaNO3 (aq) 
 

What is the formula of the precipitate 
that will form? 

 
(1) Pb(NO3)2 (aq) (3) PbCrO4 (s) 
(2) Na2CrO4 (aq) (4) NaNO3 (aq) 

 
11. Given the reaction: 
 
N2 (g) + 3 H2 (g)  2 NH3 (g) + heat 

 
When equilibrium is reached in this 
system, the rate of the forward 
reaction is 
 
(1) less than the rate of the reverse 

reaction 
(2) greater than the rate of the 

reverse reaction 
(3) equal to the rate of the reverse 

reaction 
(4) unrelated to the rate of the 

reverse reaction 

12. The following reaction is an example 
of 

 
2 C2H2 (g) + 5 O2 (g)   

 4 CO2 (g) + 2 H2O (g) 
 

(1) a single replacement reaction 
(2) a double replacement reaction 
(3) a complete combustion reaction 
(4) a decomposition reaction 

 
13. Given the unbalanced equation: 
 

__Fe2O3 + __ CO  __ Fe + __CO2 
 

When the equation is correctly 
balanced using the smallest whole-
number coefficients, what is the 
coefficient of CO? 

 
(1) 1 (3) 3 
(2) 2 (4) 4 
 

14. For the following chemical 
equilibrium which of the following 
will not cause a shift? 

 
N2 (g) + O2 (g)  2 NO (g) + heat 

 
(1) Adding N2  
(3) Removing NO 
(2) Raising the temperature  
(4) Increasing pressure 

 
15. Given the unbalanced equation 
 

_ Al + _ CuSO4  _ Al2(SO4)3 + _ Cu 
 

When the equation is balanced using 
the smallest whole number 
coefficients, what is the coefficient 
of Al? 
 

 (1) 1 (3) 3 
 (2) 2 (4) 4 
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16. Which of the following is a mixture 
of a solute and a solvent? 

 
(1) Cu (s) (3) H2O (l) 
(2) NaCl (aq) (4) N2 (g) 

 
17. Given the reaction at equilibrium: 
 

A (g) + B (g)  AB (g) + heat 
 

The concentration of A (g) can be 
increased by 

 
(1) lowering the temperature 
(2) adding a catalyst 
(3) increasing the concentration of 

AB (g) 
(4) increasing the concentration of B 

(g) 

18. Given the unbalanced equation: 
 

__ Mg(ClO3)2  __ MgCl2 + __ O2 
 

What is the coefficient of O2 when 
the equation is balanced correctly 
using the smallest whole number 
coefficients? 
 
(1) 1 (3) 3 
(2) 2 (4) 4 

 
19. Given the reaction: 
 
 C6H12O6 (s) + 6 O2 (g)   

6 CO2 (g) + 6 H2O (l) 
 

How many carbon dioxide molecules 
are produced for every C6H12O6 
molecule consumed? 
 
(1) 1 (3) 12 
(2) 6 (4) 7 
 

20. Which of the following is the correct net ionic reaction for 
 

2 Fe(NO3)3 (aq) + 3 Na2S (aq)  Fe2S3 (s) + 6 NaNO3 (aq) 
 
 (1) 2 Fe(NO3)3 (aq) + 3 Na2S (aq)  Fe2S3 (s) + 6 NaNO3 (aq) 
 (2) 2 Fe2+(aq) + NO3

-(aq) + 6 Na+(aq) + 3 S2-(aq)  Fe2S3(s) + 6 Na+(aq) + NO3
-(aq) 

 (3) 2 Fe2+ (aq) + 3 S2- (aq)  Fe2S3 (s) 
 (4) Na+ (aq) + NO3

- (aq)  NaNO3 (aq) 
 

Short answer 
 

20. Balance the following equation using the smallest whole-number coefficients. 
 

_____ C2H5OH (g) + _____ O2 (g)  _____ CO2 (g) + _____ H2O (g)  
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21. Given the unbalanced equation: 
 

____ C6H12O6 (s)  ____ C2H5OH (l) + ____ CO2 (g) 
 

a. Balance the equation provided using the lowest whole-number coefficient. 
 

b.  Identify the type of reaction represented. 
 
22. Given the reaction between two different elements in the gaseous state: 
 

+                                                                   + 
 

Box A below represents a mixture of the two reactants before the reaction occurs.  
The product of this reaction is a gas.  In Box B provide a drawing of the system after 
the reaction has gone to completion, based on the law of Conservation of Matter. 
 
 
 
 
 
 
 
 

Box A.  System Before Reaction 
 
 
 
 
 
 
 

 
Box B.  System After Reaction 

 
23. Balance the following reactions and identify the type of reaction as either 

combustion, synthesis, decomposition, single replacement or double replacement. 
 

a. __ C2H6 (g) + __ O2 (g)  __ CO2 (g) + __ H2O (g) 
 
b. __ C2H6OH (g) + __ O2 (g)  __ CO2 (g) + __ H2O (g) 
 
c. __ Ca(NO3)2 (aq) + __ Na3PO4 (aq)  __ Ca3(PO4)2 (s) + __ NaNO3 (aq) 
 
d. __ CuCl2 (aq) + __ AgNO3 (aq)  __ AgCl (s) + __ Cu(NO3)2 (aq) 
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24. Based on the solubility rules, give the formula and name of the precipitate that will 
form in the following unbalanced double replacement reactions. 

 
a. __ AgC2H3O2 (aq) + __ NaCl (aq)   __________ (formula) ___________ (name) 

 
b.__ (NH4)2S (aq) + __ CrCl3 (aq)   __________ (formula) ___________ (name) 

 
c. __ Ca(NO3)2 (aq) + __ Na2CO3 (aq)  __________ (formula) ___________ (name) 

 
d.__ Pb(NO3)2 (aq) + __ Na2SO4 (aq)   __________ (formula) ___________ (name) 

 
e. __ SrCl2 (aq) + __ Na3PO4 (aq)   __________ (formula) ___________ (name) 

 
 
25. Based on Table G shown below, how many grams of potassium chlorate remain 

undissolved when 140 grams are mixed with 200 grams of water at 75°C?  Show 
work. 
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26. Given the following reaction at equilibrium 
 

N2 (g) + 3 H2 (g)  2 NH3 (g) + 92.0 kJ 
 

Based on LeChatallier’s principle, what will happen in response to the indicated 
applied stress? 
 
a. Elemental nitrogen is added to the system, what happens to the number of 

hydrogen molecules after the equilibrium is reestablished? 
 
 
 

b. Ammonia gas is added to the system, what happens to the temperature after the 
equilibrium is reestablished? 

 
 
 

c. The volume of the container is reduced, thereby increasing the pressure of the 
system, what happens to the number of ammonia molecules after equilibrium is 
reestablished? 

 
 
 
Matching 

27. ____ Endothermic 

28. ____ Solute 

29. ____ Solvent 

30. ____ Exothermic 

31. ____ Equilibrium 

32. ____ Combustion 

33. ____ Single replacement 

34. ____ Double replacement 

35. ____ Synthesis 

36. ____ Decomposition 

a. Cl2 + 2 NaBr  Br2 + 2 NaCl 

b. AgNO3 + NaCl  AgCl + NaNO3 

c. Cl2 + C2H4  C2H4Cl2 

d. CH4 + 2 O2  CO2 + 2 H2O 

e. Minor component 

f. 2 NI3  N2 + 3 I2 

g. Major component 

h. Heat is a product 

i. Le Chatallier 

j. Heat is a reactant 
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Answers 
 

 
 

1. 1 
2. 1 
3. 4 
4. 2 
5. 1 
6. 4 
7. 3 
8. 2 
9. 3 
10. 3 
11. 3 
12. 3 
13. 3 
14. 4 
15. 2 
16. 2 
17. 3 
18. 3 
19. 2 
20. 3 
21. a. C6H12O6 (s)  2 C2H5OH (l) + 

2 CO2 (g); b. decomposition or 
fermentation 

22.  
 
 
 
 
 
 

23. a. 2 C2H6 (g) + 7 O2 (g)  4 CO2 
(g) + 6 H2O (g) 

 b. 4 C2H6OH (g) + 15 O2 (g)  8 
CO2 (g) + 14 H2O (g) 

 c. 3 Ca(NO3)2 (aq) + 2 Na3PO4 
(aq)  Ca3(PO4)2 (s) + 6 NaNO3 
(aq) 

 d. CuCl2 (aq) + 2 AgNO3 (aq)  
2 AgCl (s) + Cu(NO3)2 (aq) 

24. a. AgCl, Silver (I) chloride; b. 
Cr2S3, chromium (III) sulfide; c. 
CaCO3, calcium carbonate; d. 
PbSO4, lead (II) sulfate; e. 
Sr3(PO4)2, strontium phosphate. 

25. 60 g 
26. a. The number of hydrogen 

molecules decreases; b. the 
temperature decreases; c. NH3 
increases. 

27. j 
28. e 
29. g 
30. h 
31. I 
32. d 
33. a 
34. b 
35. c 
36. f 


