Chapter 9 Practice Test
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
A solid produced by a chemical reaction in solution that separates from the solution is called

	a.
	a precipitate.
	c.
	a molecule.

	b.
	a reactant.
	d.
	the mass of the product.


____
2.
In writing an equation that produces hydrogen gas, the correct representation of hydrogen gas is

	a.
	H.
	c.
	H2.

	b.
	2H.
	d.
	OH.


____
3.
What is the small whole number that appears in front of a formula in a chemical equation?

	a.
	a subscript
	c.
	a ratio

	b.
	a superscript
	d.
	a coefficient


____
4.
To balance a chemical equation, it may be necessary to adjust the

	a.
	coefficients.
	c.
	formulas of the products.

	b.
	subscripts.
	d.
	number of products.


____
5.
According to the law of conservation of mass, the total mass of the reacting substances is

	a.
	always more than the total mass of the products.

	b.
	always less than the total mass of the products.

	c.
	sometimes more and sometimes less than the total mass of the products.

	d.
	always equal to the total mass of the products.


____
6.
A chemical equation is balanced when the

	a.
	coefficients of the reactants equal the coefficients of the products.

	b.
	same number of each kind of atom appears in the reactants and in the products.

	c.
	products and reactants are the same chemicals.

	d.
	subscripts of the reactants equal the subscripts of the products.


____
7.
Which word equation represents the reaction that produces water from hydrogen and oxygen?

	a.
	Water is produced from hydrogen and oxygen.

	b.
	Hydrogen plus oxygen yields water.

	c.
	H2 + O2  water.

	d.
	Water can be separated into hydrogen and oxygen.


____
8.
How would oxygen be represented in the formula equation for the reaction of methane and oxygen to yield carbon dioxide and water?

	a.
	oxygen
	c.
	O2

	b.
	O
	d.
	O3


____
9.
For the formula equation 2Mg + O2  2MgO, the word equation would begin

	a.
	Manganese plus oxygen . . .
	c.
	Magnesium plus oxygen . . .

	b.
	Molybdenum plus oxygen . . .
	d.
	Heat plus oxygen . . .


____
10.
When the equation Fe3O4 + Al  Al2O3 + Fe is correctly balanced, what is the coefficient of Fe?

	a.
	3
	c.
	6

	b.
	4
	d.
	9


____
11.
Which coefficients correctly balance the formula equation NH4NO2(s) N2(g) + H2O(l)?

	a.
	1, 2, 2
	c.
	2, 1, 1

	b.
	1, 1, 2
	d.
	2, 2, 2


____
12.
Which coefficients correctly balance the formula equation CaO + H2O  Ca(OH)2?

	a.
	2, 1, 2
	c.
	1, 2, 1

	b.
	1, 2, 3
	d.
	1, 1, 1


____
13.
After the first steps in writing an equation, the equation is balanced by

	a.
	adjusting subscripts to the formula(s).

	b.
	adjusting coefficients to the smallest whole-number ratio.

	c.
	changing the products formed.

	d.
	making the number of reactants equal to the number of products.


____
14.
The complete balanced equation for the reaction between zinc hydroxide and acetic acid is

	a.
	ZnOH + CH3COOH  ZnCH3COO + H2O.

	b.
	Zn(OH)2 + CH3COOH  Zn + 2CO2 +3H2O.

	c.
	Zn(OH)2 + 2CH3COOH  Zn(CH3COO)2 + 2H2O.

	d.
	Zn(OH)2 + 2CH3COOH  Zn(CH3COO)2 + H2 + O2.


____
15.
Which equation is NOT balanced?

	a.
	2H2 + O2  2H2O

	b.
	4H2 + 2O2  4H2O

	c.
	H2 + H2 + O2  H2O + H2O

	d.
	2H2 + O2  H2O


____
16.
In what kind of reaction do two or more substances combine to form a new compound?

	a.
	decomposition reaction
	c.
	double-replacement reaction

	b.
	ionic reaction
	d.
	synthesis reaction


____
17.
The equation AX  A + X is the general equation for a

	a.
	synthesis reaction.
	c.
	combustion reaction.

	b.
	decomposition reaction.
	d.
	single-replacement reaction.


____
18.
In what kind of reaction does one element replace a similar element in a compound?

	a.
	single-replacement reaction
	c.
	decomposition reaction

	b.
	double-replacement reaction
	d.
	ionic reaction


____
19.
The equation AX + BY  AY + BX is the general equation for a

	a.
	synthesis reaction.
	c.
	single-replacement reaction.

	b.
	decomposition reaction.
	d.
	double-replacement reaction.


____
20.
The equation A + X  AX is the general equation for a(n)

	a.
	combustion reaction.
	c.
	synthesis reaction.

	b.
	ionic reaction.
	d.
	double-replacement reaction.


____
21.
In what kind of reaction does a single compound produce two or more simpler substances?

	a.
	decomposition reaction
	c.
	single-replacement reaction

	b.
	synthesis reaction
	d.
	ionic reaction


____
22.
The equation A + BX  AX + B is the general equation for a

	a.
	double-replacement reaction.
	c.
	single-replacement reaction.

	b.
	decomposition reaction.
	d.
	combustion reaction.


____
23.
In what kind of reaction do the ions of two compounds exchange places in aqueous solution to form two new compounds?

	a.
	synthesis reaction
	c.
	decomposition reaction

	b.
	double-replacement reaction
	d.
	combustion reaction


____
24.
The reaction 2Mg(s) + O2(g)  2MgO(s) is a

	a.
	synthesis reaction.
	c.
	single-replacement reaction.

	b.
	decomposition reaction.
	d.
	double-replacement reaction.


____
25.
The reaction Mg(s) + 2HCl(aq)  H2(g) + MgCl2(aq) is a

	a.
	composition reaction.
	c.
	single-replacement reaction.

	b.
	decomposition reaction.
	d.
	double-replacement reaction.


____
26.
The reaction 2HgO(s)  2Hg(l) + O2(g) is a(n)

	a.
	single-replacement reaction.
	c.
	ionic reaction.

	b.
	synthesis reaction.
	d.
	decomposition reaction.


____
27.
The reaction Pb(NO3)2(aq) + 2KI(aq)  PbI2(s) + 2KNO3(aq) is a

	a.
	double-replacement reaction.
	c.
	decomposition reaction.

	b.
	synthesis reaction.
	d.
	combustion reaction.


____
28.
The reaction 2KClO3(s)  2KCl(s) + 3O2(g) is a(n)

	a.
	synthesis reaction.
	c.
	combustion reaction.

	b.
	decomposition reaction.
	d.
	ionic reaction.


____
29.
In the equation 2Al(s) + 3Fe(NO3)2(aq)  3Fe(s) + 2Al(NO3)3(aq), iron has been replaced by

	a.
	nitrate.
	c.
	aluminum.

	b.
	water.
	d.
	nitrogen.


____
30.
When a slightly soluble solid compound is produced in a double-replacement reaction, a

	a.
	gas bubbles off.
	c.
	combustion reaction takes place.

	b.
	precipitate is formed.
	d.
	halogen is produced.


____
31.
In a double-replacement reaction, hydrogen chloride and sodium hydroxide react to produce sodium chloride. Another product is

	a.
	sodium hydride.
	c.
	water.

	b.
	potassium chloride.
	d.
	hydrogen gas.


____
32.
Predict the product of the following reaction: MgO + CO2 

	a.
	MgCO3
	c.
	MgC + O3

	b.
	Mg + CO3
	d.
	MgCO2 + O


____
33.
Magnesium hydroxide decomposes to yield magnesium oxide and

	a.
	hydrogen.
	c.
	water.

	b.
	oxygen.
	d.
	salt.


____
34.
What is the balanced equation when aluminum reacts with copper(II) sulfate?

	a.
	Al + Cu2S  Al2S + Cu
	c.
	Al + CuSO4  AlSO4 + Cu

	b.
	2Al + 3CuSO4  Al2(SO4)3 + 3Cu
	d.
	2Al + Cu2SO4  Al2SO4 + 2Cu


____
35.
Chemical reactions ____.

	a.
	occur only in living organisms
	c.
	only occur outside living organisms

	b.
	create and destroy atoms
	d.
	produce new substances


____
36.
Chemical equations ____.

	a.
	describe chemical reactions

	b.
	show how to write chemical formulas

	c.
	give directions for naming chemical compounds

	d.
	describe only biological changes


____
37.
In the chemical equation H[image: image1.png]


O[image: image2.png]


(aq)  H[image: image3.png]


O(l) [image: image4.png]


 O[image: image5.png]


(g), the [image: image6.png]


 is a ____.

	a.
	catalyst
	c.
	product

	b.
	solid
	d.
	reactant


____
38.
If you rewrite the following word equation as a balanced chemical equation, what will the coefficient and symbol for fluorine be? 

nitrogen trifluoride [image: image7.png]


 nitrogen [image: image8.png]


 fluorine

	a.
	6F[image: image9.png]



	c.
	6F

	b.
	F[image: image10.png]



	d.
	3F[image: image11.png]





____
39.
What are the coefficients that will balance the equation below?

AlCl[image: image12.png]


 + NaOH [image: image13.png]


 Al(OH)[image: image14.png]


 [image: image15.png]


 NaCl

	a.
	1, 3, 1, 3
	c.
	1, 1, 1, 3

	b.
	3, 1, 3, 1
	d.
	1, 3, 3, 1


____
40.
What are the coefficients that will balance the equation below? 

N[image: image16.png]


 + H[image: image17.png]


 [image: image18.png]


 NH[image: image19.png]



	a.
	1, 1, 2
	c.
	3, 1, 2

	b.
	1, 3, 3
	d.
	1, 3, 2


____
41.
When the equation Fe [image: image20.png]


 Cl[image: image21.png]


 [image: image22.png]


 FeCl[image: image23.png]


 is balanced, what is the coefficient for Cl[image: image24.png]


?

	a.
	1
	c.
	3

	b.
	2
	d.
	4


____
42.
When the following equation is balanced, what is the coefficient for HCl? 

Mg(s) [image: image25.png]


 HCl(aq) [image: image26.png]


 MgCl[image: image27.png]


(aq) [image: image28.png]


 H[image: image29.png]


(g)

	a.
	6
	c.
	1

	b.
	3
	d.
	2


____
43.
Chemical equations must be balanced to satisfy ____.

	a.
	the law of definite proportions
	c.
	the law of conservation of mass

	b.
	the law of multiple proportions
	d.
	Avogadro’s principle 


____
44.
When the equation KClO[image: image30.png]


(s) [image: image31.png]


 KCl(s) + O[image: image32.png]


(g) is balanced, the coefficient of KClO3 is ____.

	a.
	1
	c.
	3

	b.
	2
	d.
	4


____
45.
In every balanced chemical equation, each side of the equation has the same number of ____.

	a.
	atoms of each element
	c.
	moles

	b.
	molecules
	d.
	coefficients


____
46.
What are the missing coefficients for the equation below?

Cr(s) [image: image33.png]


 Fe(NO[image: image34.png]


)[image: image35.png]


(aq) [image: image36.png]


 Fe(s) [image: image37.png]


 Cr(NO[image: image38.png]


)[image: image39.png]


(aq)

	a.
	4, 6, 6, 2
	c.
	2, 3, 3, 2

	b.
	2, 3, 2, 3
	d.
	1, 3, 3, 1


____
47.
What are the missing coefficients for the equation below? 

Al[image: image40.png]


(SO[image: image41.png]


)[image: image42.png]


(aq) [image: image43.png]


 KOH(aq)  Al(OH)[image: image44.png]


(aq) [image: image45.png]


 K[image: image46.png]


SO[image: image47.png]


(aq)

	a.
	1, 3, 2, 3
	c.
	4, 6, 2, 3

	b.
	2, 12, 4, 6
	d.
	1, 6, 2, 3


____
48.
When potassium hydroxide and barium chloride react, potassium chloride and barium hydroxide are formed. The balanced equation for this reaction is ____.

	a.
	KH [image: image48.png]


 BaCl [image: image49.png]


 KCl [image: image50.png]


 BaH
	c.
	2KOH [image: image51.png]


 BaCl[image: image52.png]


 [image: image53.png]


 2KCl [image: image54.png]


 Ba(OH)[image: image55.png]




	b.
	KOH [image: image56.png]


 BaCl [image: image57.png]


 KCl [image: image58.png]


 BaOH
	d.
	KOH [image: image59.png]


 BaCl[image: image60.png]


 [image: image61.png]


 KCl[image: image62.png]


 [image: image63.png]


 BaOH


____
49.
The type of reaction that takes place when one element reacts with a compound to form a new compound and a different element is a ____.

	a.
	synthesis reaction
	c.
	single-replacement reaction

	b.
	decomposition reaction
	d.
	double-replacement reaction


____
50.
Which of the following is a balanced equation representing the decomposition of lead(IV) oxide?

	a.
	PbO[image: image64.png]


 [image: image65.png]


 Pb [image: image66.png]


 2O
	c.
	Pb[image: image67.png]


O [image: image68.png]


 2Pb [image: image69.png]


 O

	b.
	PbO[image: image70.png]


 [image: image71.png]


 Pb [image: image72.png]


 O[image: image73.png]



	d.
	PbO [image: image74.png]


 Pb [image: image75.png]


 O[image: image76.png]





____
51.
What are the correct formulas and coefficients for the products of the following double-replacement reaction? 

RbOH [image: image77.png]


 H[image: image78.png]


PO[image: image79.png]


 [image: image80.png]



	a.
	Rb(PO[image: image81.png]


)[image: image82.png]


 [image: image83.png]


 H[image: image84.png]


O
	c.
	Rb[image: image85.png]


PO[image: image86.png]


 [image: image87.png]


 3H[image: image88.png]


O

	b.
	RbPO[image: image89.png]


 [image: image90.png]


 2H[image: image91.png]


O
	d.
	H[image: image92.png]


Rb [image: image93.png]


 PO[image: image94.png]


OH


____
52.
A double-replacement reaction takes place when aqueous Na[image: image95.png]


CO[image: image96.png]


 reacts with aqueous Sn(NO[image: image97.png]


)[image: image98.png]


. You would expect one of the products of this reaction to be ____.

	a.
	NaNO[image: image99.png]



	c.
	Sn(CO[image: image100.png]


)[image: image101.png]




	b.
	NaSn
	d.
	CNO[image: image102.png]





____
53.
The reaction 2Fe [image: image103.png]


 3Cl[image: image104.png]


 [image: image105.png]


 2FeCl[image: image106.png]


 is an example of which type of reaction?

	a.
	combustion reaction
	c.
	synthesis reaction

	b.
	single-replacement reaction
	d.
	decomposition reaction


____
54.
The equation Mg(s) [image: image107.png]


 2HCl(aq) [image: image108.png]


 MgCl[image: image109.png]


(aq) [image: image110.png]


 H[image: image111.png]


g is an example of which type of reaction?

	a.
	synthesis reaction
	c.
	decomposition reaction

	b.
	single-replacement reaction
	d.
	double-replacement reaction


____
55.
The equation H[image: image112.png]


PO[image: image113.png]


 [image: image114.png]


 3KOH [image: image115.png]


 K[image: image116.png]


PO[image: image117.png]


 [image: image118.png]


 3H[image: image119.png]


O is an example of which type of reaction?

	a.
	double-replacement reaction
	c.
	decomposition reaction

	b.
	synthesis reaction
	d.
	single-replacement reaction


____
56.
The equation 2C[image: image120.png]


H[image: image121.png]


OH [image: image122.png]


 9O[image: image123.png]


 [image: image124.png]


 6CO[image: image125.png]


 [image: image126.png]


 8H[image: image127.png]


O is an example of which type of reaction?

	a.
	combustion reaction
	c.
	double-replacement reaction

	b.
	single-replacement reaction
	d.
	decomposition reaction


____
57.
A double-replacement reaction takes place when aqueous cobalt(III) chloride reacts with aqueous lithium hydroxide. One of the products of this reaction is ____.

	a.
	Co(OH)[image: image128.png]



	c.
	LiCo[image: image129.png]




	b.
	Co(OH)[image: image130.png]



	d.
	LiCl[image: image131.png]





____
58.
What is the balanced chemical equation for the reaction that takes place between bromine and sodium iodide?

	a.
	Br[image: image132.png]


 [image: image133.png]


 NaI [image: image134.png]


 NaBr[image: image135.png]


 [image: image136.png]


 I
	c.
	Br [image: image137.png]


 NaI[image: image138.png]


 [image: image139.png]


 NaBrI[image: image140.png]




	b.
	Br[image: image141.png]


 [image: image142.png]


 2NaI [image: image143.png]


 2NaBr [image: image144.png]


 I[image: image145.png]



	d.
	Br [image: image146.png]


 NaI[image: image147.png]


 [image: image148.png]


 NaBr [image: image149.png]


 I[image: image150.png]





____
59.
A substance that undergoes a change in a chemical reaction is

	a.
	a product.
	c.
	a reactant.

	b.
	a chemical.
	d.
	an enzyme.


____
60.
What happens in a chemical reaction?

	a.
	Atoms are destroyed.
	c.
	Molecules are created.

	b.
	Atoms are created.
	d.
	Atoms are rearranged.


____
61.
A synthesis reaction is a reaction between at least two compounds in which

	a.
	one breaks down into at least two products.

	b.
	a compound is decomposed by an electric current.

	c.
	a compound burns in the presence of oxygen.

	d.
	a new, more complex compound is formed.


____
62.
The product of the synthesis reaction between sodium and chlorine gas is

	a.
	polyethylene.
	c.
	sodium chloride.

	b.
	carbon dioxide.
	d.
	copper (II) chloride.


____
63.
When methane reacts with abundant amounts of oxygen, the products are

	a.
	carbon dioxide and water.
	c.
	soot and water.

	b.
	carbon monoxide and water.
	d.
	simple sugar and oxygen.


____
64.
A chemical equation is balanced by changing or adding

	a.
	chemical symbols.
	c.
	coefficients.

	b.
	subscripts.
	d.
	reactants.


____
65.
A balanced chemical equation shows the proportions of reactants and products necessary for

	a.
	the reaction to occur.
	c.
	energy use to be minimized.

	b.
	mass to be conserved.
	d.
	electrolysis to occur.


____
66.
In the reaction 2H2O  2H2 + O2, if you start with 2 mol of water, how many moles of hydrogen gas are produced?

	a.
	1 mol
	c.
	3 mol

	b.
	2 mol
	d.
	4 mol


____
67.
In the reaction 2H2O2  2H2O + O2, if you start with 4 mol of H2O2, how many moles of O2 will you end up with?

	a.
	4 mol
	c.
	2 mol

	b.
	3 mol
	d.
	1 mol


____
68.
If you start with 5 mol of O2 in the reaction 2Mg + O2  2MgO, how many moles of Mg will you need?

	a.
	4 mol
	c.
	8 mol

	b.
	5 mol
	d.
	10 mol


____
69.
In the reaction H2S + 2O2  H2SO4, the law of definite proportions predicts that for every mole of H2S you will need how many moles of O2?

	a.
	1 mol
	c.
	3 mol

	b.
	2 mol
	d.
	4 mol


____
70.
In the reaction 2Mg + O2  2MgO, the law of definite proportions states that for every 2 moles of Mg you will need how many moles of O2?

	a.
	1 mol
	c.
	3 mol

	b.
	2 mol
	d.
	4 mol


____
71.
In a balanced chemical reaction, the total mass of the products always equals the

	a.
	molar mass of the reactants.
	c.
	total mass of the reactants.

	b.
	atomic mass of the reactants.
	d.
	proportional masses of the reactants.


____
72.
A balanced chemical equation indicates both the number of particles of reactants and products and the number of

	a.
	orbits.
	c.
	nuclei.

	b.
	electrons.
	d.
	moles.


Completion
Complete each sentence or statement.

73.
In a(n) ____________________ reaction, the reactants are broken down into other substances.

74.
Aluminum undergoes a single-displacement reaction with copper (II) sulfate to form aluminum sulfate and ____________________.

75.
Balance the following chemical equation by filling in the correct coefficient on the right-hand side. H2 + Cl2  ____________________ HCl

76.
Balance the following chemical equation by filling in the correct coefficients. ____________________  KI + Br2  ____________________ KBr + I2

77.
Suppose you were producing zinc chloride by the reaction Zn + 2HCl  ZnCl2 + H2. If you started with 4 moles of zinc, you would need ____________________ moles of hydrogen chloride and you would produce ____________________ moles of zinc chloride.

78.
In the chemical equation CH4 + O2  CO2 + 2H2O, for every one mole of carbon dioxide you produced, you would have ____________________ mole(s) of water.

79.
You are producing magnesium oxide by the reaction 2Mg + O2  2MgO. If you start out with 6 moles of magnesium, you will need ____________________ moles of oxygen, and you will produce ____________________ moles of magnesium oxide.

80.
In the chemical equation H2 + Cl2  2HCl, the mole ratios are ____________________.

81.
In the chemical equation FeS + 2HCl  FeCl2 + H2S, the mole ratios are ____________________.
Short Answer

82.
Complete and balance the following equation.

Cd(NO[image: image151.png]


)[image: image152.png]


 [image: image153.png]


 NH[image: image154.png]


Cl [image: image155.png]




83.
Balance the following equation.

NaClO[image: image156.png]


 [image: image157.png]


 NaCl [image: image158.png]


 O[image: image159.png]




84.
Balance the following equation. 

Mg [image: image160.png]


 H[image: image161.png]


PO[image: image162.png]


 [image: image163.png]


 Mg[image: image164.png]


(PO[image: image165.png]


)[image: image166.png]


 [image: image167.png]


 H[image: image168.png]




85.
Balance the following equation. 

(NH[image: image169.png]


)[image: image170.png]


CO[image: image171.png]


 [image: image172.png]


 NaOH [image: image173.png]


 Na[image: image174.png]


CO[image: image175.png]


 [image: image176.png]


 NH[image: image177.png]


 [image: image178.png]


 H[image: image179.png]


O

86.
Balance the following equation. Complete the equation first, if necessary. 

Ba [image: image180.png]


 H[image: image181.png]


O [image: image182.png]


 Ba(OH)[image: image183.png]


 [image: image184.png]


 H[image: image185.png]




87.
Balance the following equation. 

Au[image: image186.png]


O[image: image187.png]


 [image: image188.png]


 Au [image: image189.png]


 O[image: image190.png]




88.
Balance the following equation. 

Na[image: image191.png]


PO[image: image192.png]


 [image: image193.png]


 ZnSO[image: image194.png]


 [image: image195.png]


 Na[image: image196.png]


SO[image: image197.png]


 [image: image198.png]


 Zn[image: image199.png]


(PO[image: image200.png]


)[image: image201.png]




89.
Complete and balance the following equation. 

Al [image: image202.png]


 Cl[image: image203.png]


 [image: image204.png]




90.
Complete and balance the following equation. 

Fe[image: image205.png]


(SO[image: image206.png]


)[image: image207.png]


 [image: image208.png]


 Ba(OH)[image: image209.png]


 [image: image210.png]




91.
Complete and balance the following equation: 

K[image: image211.png]


PO[image: image212.png]


 [image: image213.png]


 BaCl[image: image214.png]


 [image: image215.png]



Essay

92.
In general, how are word equations written to describe chemical reactions?

93.
Consider the description: copper(II) oxide reacts with sulfuric acid to produce copper(II) sulfate and water. List the steps required to write its balanced chemical equation. State how to determine which of the five general types of reaction this represents.

94.
Why is it incorrect to balance a chemical equation by changing the subscripts? Explain.
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92.
Reactants and products are written as words. An arrow is drawn between the reactants and the products with its arrowhead pointing toward the right. Reactants are listed to the left of the arrow, and products are listed to the right of the arrow. If more than one reactant or product is involved in the reaction, they are separated by plus signs. The words describe substances that are part of the reaction. The arrow symbolizes that substances react to produce products, or that reactants yield products.

93.
A first approach is to indicate the reactants and products in a word equation:

copper(II) oxide + sulfuric acid [image: image288.png]


 copper(II) sulfate + water

Next, convert the word equation to a skeleton equation using chemical formulas:

CuO(s) + H[image: image289.png]
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O(l)
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 is exchanged in this reaction involving an aqueous solution, and the molecular compound H[image: image295.png]


O is formed, the reaction type is double-replacement. In this case, the skeleton equation already is balanced. Inspection of substances on the left and right of the equation shows that the same relative amounts (number of atoms) of each element are present in the reactants and the products.

94.
The subscripts represent the number of atoms of each element in each chemical formula–if you change the subscripts, you change the compounds the formulas are describing.

