Chapters 4-6 review problems
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
The combustion of propane produces carbon dioxide and steam.

C3H8(g) + 5 O2(g)  3 CO2(g) + 4 H2O(g)

All of the following statements concerning this reaction are correct EXCEPT

	a.
	three molecule of carbon dioxide are formed per one molecule of propane consumed.

	b.
	five molecules of oxygen are consumed per one molecule of propane consumed.

	c.
	four moles of steam are formed per five moles of oxygen consumed.

	d.
	the combined mass of reactants consumed equals the mass of products formed.

	e.
	three grams of carbon dioxide are formed per five grams of oxygen consumed.


____
2.
Calcium reacts with fluorine gas to produce calcium fluoride. How many moles of Ca will react with 1.0 moles of F2?

	a.
	0.50 mol

	b.
	1.0 mol

	c.
	1.5 mol

	d.
	2.0 mol

	e.
	4.0 mol


____
3.
Iron reacts with hydrochloric acid to produce iron(II) chloride and hydrogen gas.

Fe(s) + 2 HCl(aq)  FeCl2(aq) + H2(g)

How many moles of HCl will react with 4.6 moles of Fe?

	a.
	2.3 mol

	b.
	2.8 mol

	c.
	4.6 mol

	d.
	6.9 mol

	e.
	9.2 mol


____
4.
Nitroglycerine decomposes violently according to the unbalanced chemical equation below. How many total moles of gases are produced from the decomposition of 1.00 mol C3H5(NO3)3?

C3H5(NO3)3()  CO2(g) + N2(g) + H2O(g) + O2(g)

	a.
	4.00 mol

	b.
	6.50 mol

	c.
	7.25 mol

	d.
	16.5 mol

	e.
	29.0 mol


____
5.
The reaction of water and coal at a high temperature produces a mixture of hydrogen and carbon monoxide gases. This mixture is known as synthesis gas (or syngas). What mass of hydrogen gas can be formed from the reaction of 51.3 g of carbon with excess water?

C(s) + H2O(g)  H2(g) + CO(g)

	a.
	4.31 g

	b.
	8.61 g

	c.
	17.2 g

	d.
	1.20  102 g

	e.
	306 g


____
6.
Sodium carbonate reacts with hydrochloric acid as shown below in an unbalanced chemical equation. What mass of CO2 is produced from the reaction of 2.94 g Na2CO3 with excess HCl?

Na2CO3(s) + HCl(aq)  NaCl(aq) + CO2(g) + H2O()

	a.
	1.22 g

	b.
	2.44 g

	c.
	2.94 g

	d.
	5.88 g

	e.
	7.08 g


____
7.
The compound P4S3 is used in matches. It reacts with oxygen to produce P4O10 and SO2. The unbalanced chemical equation is shown below.

P4S3(s) + O2(g)  P4O10(s) + SO2(g)

What mass of O2 will react with 0.641 grams of P4S3?

	a.
	0.0466 g

	b.
	0.0932 g

	c.
	0.186 g

	d.
	0.372 g

	e.
	0.746 g


____
8.
What is a correct method for determining how many grams of oxygen react with 1.00 gram of pentane?

C5H12(g) + 8 O2(g)  5 CO2(g) + 6 H2O(g)

	a.
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	b.
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	c.
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	d.
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	e.
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____
9.
Under certain conditions the formation of ammonia from nitrogen and hydrogen has a 7.82% yield. Under these conditions, how many grams of NH3 will be produced from the reaction 25.0 g N2 with 2.00 g H2?

N2(g) + 3 H2(g)  2 NH3(g)

	a.
	0.881 g

	b.
	2.37 g

	c.
	3.12 g

	d.
	11.3 g

	e.
	30.4 g


____
10.
If 0.10 mole of each of the following compounds is dissolved to a volume of 1.0 L in water, which one will have the highest concentration of dissolved ions?

	a.
	HF

	b.
	NaOH

	c.
	MgSO4

	d.
	Al(NO3)3

	e.
	CaI2


____
11.
What is the net ionic equation for the reaction of aqueous sodium carbonate with aqueous iron(III) chloride?

	a.
	3 Na+(aq) + Fe3+(aq)  Na3Fe(s)

	b.
	Na+(aq) + Cl-(aq)  NaCl(s)

	c.
	3 Na2CO3(aq) + 2 FeCl3(aq)  6 NaCl(aq) + Fe2(CO3)3(aq)

	d.
	2 Fe3+(aq) + 3 CO32-(aq)  Fe2(CO3)3(s)

	e.
	CO32-(aq) + Cl-(aq)  CO2(g) + Cl2O(s)


____
12.
Metal oxides react with water to produce ____.

	a.
	hydrogen gas

	b.
	bases

	c.
	oxygen gas

	d.
	acids

	e.
	reduced metals


____
13.
Write a net ionic equation for the reaction of aqueous acetic acid and aqueous potassium hydroxide.

	a.
	CH3CO2H(aq) + KOH(aq)  K+(aq) + CH3CO2-(aq) + H2O()

	b.
	CH3CO2H(aq) + KOH(aq)  KCH3CO2(aq) + H2O()

	c.
	H+(aq) + OH-(aq)  H2O()

	d.
	CH3CO2H(aq) + OH-(aq)  CH3CO3H2-(aq)

	e.
	CH3CO2H(aq) + OH-(aq)  CH3CO2-(aq) + H2O()


____
14.
One use of calcium oxide (lime) is in pollution control at coal-burning power plants. Which reaction below occurs in the smokestack of a power plant?

	a.
	CaO(s) + C(s)  Ca(s) + CO(g)

	b.
	CaO(s) + SO3(g)  CaSO4(s)

	c.
	CaO(s) + SO3(g)  CaS(s) + 2 O2(g)

	d.
	2 CaO(s) + C(s)  Ca2C(s) + O2(g)

	e.
	CaO(s) + SO3(g)  Ca(s) + SO2(g) + O2(g)


____
15.
Write a balanced equation for the reaction of aqueous solutions of potassium sulfide and hydrochloric acid.

	a.
	K2S(aq) + 2 HCl(aq)  2 KH(aq) + SCl2(g)

	b.
	K2S(aq) + HCl(aq)  HS(g) + KCl(aq)

	c.
	K2S(aq) + 2 HCl(aq)  H2S(g) + 2 KCl(aq)

	d.
	K2S(aq) + 2 HCl(aq)  2 K(s) + H2(g) + SCl2(g)

	e.
	K2S(aq) + 2 HCl(aq)  S(s) + H2(g) + 2 KCl(aq)


____
16.
Which of the following chemical equations is an acid-base reaction?

	a.
	2 HCl(aq) + Zn(s)  H2(g) + ZnCl2(aq)

	b.
	HCl(aq) + NH3(aq)  NH4Cl(aq)

	c.
	HCl(aq) + AgNO3(aq)  AgCl(s) + HNO3(aq)

	d.
	Ba(OH)2(aq) + Na2SO4(aq)  BaSO4(s) + 2 NaOH(aq)

	e.
	2 NaOH(aq) + CuCl2(aq)  Cu(OH)2(s) + 2 NaCl(aq)


____
17.
What is the oxidation number of each atom in sodium perbromate, NaBrO4?

	a.
	Na = +1, Br = -1, O = -2

	b.
	Na = +1, Br = +1, O = -2

	c.
	Na = +1, Br = +7, O = -2

	d.
	Na = -1, Br = -1, O = +2

	e.
	Na = +1, Br = -1, O = 0


____
18.
What is the oxidation number of each atom in potassium nitrate, KNO3?

	a.
	K = +1, N = -3, O = -2

	b.
	K = +1, N = +5, O = -2

	c.
	K = +1, N = -3, O = +2

	d.
	K = -1, N = +3, O = -2

	e.
	K = 0, N = 0, O = 0


____
19.
If 5.15 g FeCl3 is dissolved in enough water to make exactly 150.0 mL of solution, what is the molar concentration of chloride ion?

	a.
	0.103 M

	b.
	0.212 M

	c.
	0.578 M

	d.
	0.635 M

	e.
	16.7 M


____
20.
If 5.00 mL of 0.314 M KOH is diluted to exactly 125 mL with water, what is the concentration of the resulting solution?

	a.
	5.02  10-4 M

	b.
	1.26  10-2 M

	c.
	0.127 M

	d.
	0.281 M

	e.
	7.85 M


____
21.
A battery-operated power tool, such as a cordless drill, converts

	a.
	electrostatic energy to chemical potential energy.

	b.
	mechanical energy to thermal energy.

	c.
	thermal energy to mechanical energy.

	d.
	thermal energy to chemical potential energy.

	e.
	chemical potential energy to mechanical energy.


____
22.
Which one of the following statements is INCORRECT?

	a.
	In an exothermic process heat is transferred from the system to the surroundings.

	b.
	The greater the heat capacity of an object, the more thermal energy it can store.

	c.
	The SI unit of specific heat capacity is joules per gram per Kelvin.

	d.
	The specific heat capacity has a positive value for liquids and a negative value for gases.

	e.
	When heat is transferred from the system to the surroundings, q is negative.


____
23.
If 1.00 mole of ethanol, CH3CH2OH, at 22.0 C absorbs 1.45 kJ of heat, what is the final temperature of the ethanol? The specific heat capacity of ethanol is 2.44 J/g·K.

	a.
	9.1 C

	b.
	22.0 C

	c.
	34.9 C

	d.
	47.0 C

	e.
	616 C


____
24.
The heat of vaporization of benzene, C6H6, is 30.8 kJ/mol at its boiling point of 80.1 C. How much heat is required to vaporize 128 g benzene at its boiling point?

	a.
	4.04 kJ

	b.
	18.8 kJ

	c.
	19.3 kJ

	d.
	50.5 kJ

	e.
	4.04  103 kJ


____
25.
The thermochemical equation for the combustion of hexane is shown below.

C6H14(g) + 19/2 O2(g)  6 CO2(g) + 7 H2O(g) H = -4163 kJ

What is the enthalpy change for the combustion of 2.50 g C6H14?

	a.
	-121 kJ

	b.
	-1.66  103 kJ

	c.
	-1.04  104 kJ

	d.
	-1.43  105 kJ

	e.
	-3.59  105 kJ


____
26.
The thermochemical equation for the combustion of butane is shown below.

C4H10(g) + 13/2 O2(g)  4 CO2(g) + 5 H2O() H = -2877 kJ

What is the enthalpy change for the following reaction?

16 CO2(g) + 20 H2O()  4 C4H10(g) + 26 O2(g)

	a.
	-5754 kJ

	b.
	-719.2 kJ

	c.
	+719.2 kJ

	d.
	+5754 kJ

	e.
	+1.151  104 kJ


____
27.
If 1.86 g MgO is combined with 100.0 mL of 1.00 M HCl (density 100.0 g/mL) in a coffee cup calorimeter, the temperature of the resulting solution increases from 21.3 C to 35.7 C. Calculate the enthalpy change for the reaction per mole of MgO. Assume that the specific heat capacity of the solution is 4.18 J/g·K.

	a.
	-6.13 kJ

	b.
	-28.3 kJ

	c.
	-133 kJ

	d.
	-329 kJ

	e.
	-613 kJ


____
28.
A chemical reaction in a bomb calorimeter evolves 5.17 kJ of heat. If the heat capacity of the calorimeter is 1.08 kJ/C, what is the temperature change of the calorimeter?

	a.
	0.209 C

	b.
	4.09 C

	c.
	4.79 C

	d.
	5.58 C

	e.
	6.25 C


____
29.
A 2.885 g sample of methanol, CH3OH, is combusted in a bomb calorimeter. The temperature of the calorimeter increases by 11.38 K. If the heat capacity of the bomb is 727.1 J/K and it contains 1.200 kg of water, what is the heat evolved per mole of methanol combusted? The specific heat capacity of water is 4.184 J/g·K and the molar mass of methanol is 32.04 g/mol.

	a.
	-65.41 kJ/mol

	b.
	-91.89 kJ/mol

	c.
	-634.5 kJ/mol

	d.
	-726.5 kJ/mol

	e.
	-1.019  106 kJ/mol


____
30.
Which of the following chemical equations does not correspond to a standard molar enthalpy of formation?

	a.
	Ca(s) + C(s) + 3/2 O2(g)  CaCO3(s)

	b.
	C(s) + 1/2 O2(g)  CO(g)

	c.
	H2(g) + 1/2 O2(g)  H2O()

	d.
	N2(g) + 2 O2(g)  N2O4(g)

	e.
	SO2(g) + 1/2 O2(g)  SO3(g)


Short Answer

31.
The combustion of propane involves the reaction of C3H8 with ________.

32.
The percent yield of a chemical reaction is calculated by dividing the ________ yield by the theoretical yield and multiplying this ratio by 100%.

33.
A French scientist named __________ introduced the law of conservation of matter.

34.
In the reaction below, how many grams of PF5 can be produced from the reaction of 1.00 g P4 with 1.00 g F2?

P4(s) + 10 F2(g)  4 PF5(g)

35.
The pH of 1.0  10-5 M HNO3 is ____ .

36.
The net ionic equation for the reaction of iron(II) chloride and potassium oxalate is shown below.

Fe2+(aq) + C2O42-(aq)  FeC2O4(s)

Chloride and potassium ions are referred to as ________ ions because they are not involved in the reaction.

37.
The pH of an aqueous sodium hydroxide solution gradually decreases if the solution is left in contact with air. In fact, the process can be hastened if a person exhales over a sodium hydroxide solution. Write a balanced chemical equation that describes the process by which the hydroxide ion concentration decreases.

38.
A form of potential energy that is associated with an object's height is known as ________ potential energy.

39.
A system is defined as the object, or collection of objects being studied. The ________ include everything outside the system.

40.
The enthalpy change is the heat absorbed or evolved in a reaction that occurs at constant ________.
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