Chapters 4-6 review problems b
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
Ammonia is prepared by reacting nitrogen and hydrogen gases at high temperature according to the unbalanced chemical equation below.

__ N2(g) + __ H2(g)  __ NH3(g)

What are the respective coefficients when the equation is balanced with the smallest whole numbers?

	a.
	1, 1, 1

	b.
	1, 3, 1

	c.
	1, 3, 2

	d.
	2, 1, 2

	e.
	2, 3, 2


____
2.
When methanol undergoes complete combustion, the products are carbon dioxide and water.

__ CH3OH() + __ O2(g)  __ CO2(g) + __ H2O(g)

What are the respective coefficients when the equation is balanced with the smallest whole numbers?

	a.
	1, 1, 1, 1

	b.
	1, 2, 1, 2

	c.
	2, 2, 2, 4

	d.
	2, 3, 2, 4

	e.
	2, 4, 6, 4


____
3.
The reaction of calcium with elemental chlorine yields calcium chloride. Write a balanced chemical equation for this reaction.

	a.
	Ca(s) + Cl2(g)  CaCl(s) + Cl(g)

	b.
	Ca(s) + Cl2(g)  CaCl2(s)

	c.
	Ca(s) + 2 Cl2(g)  CaCl4(s)

	d.
	2 Ca(s) + Cl2(g)  2 CaCl(s)

	e.
	4 Ca(s) + Cl2(g)  2 Ca2Cl(s)


____
4.
The balanced equation for the complete combustion of benzene, C6H6, is

	a.
	C6H6()  6 C(s) + 3 H2(g)

	b.
	C6H6() + 12 H2O()  6 CO2(g) + 15 H2(g)

	c.
	C6H6() + O2(g)  CO2(g) + H2O(g)

	d.
	2 C6H6() + 9 O2(g)  12 CO (g) + 6 H2O(g)

	e.
	2 C6H6() + 15 O2(g)  12 CO2(g) + 6 H2O(g)


____
5.
Aluminum reacts with oxygen to produce aluminum oxide.

4 Al(s) + 3 O2(g)  2 Al2O3(s)

If 5.0 moles of Al react with excess O2, how many moles of Al2O3 can be formed?

	a.
	1.0 mol

	b.
	2.0 mol

	c.
	2.5 mol

	d.
	5.0 mol

	e.
	10.0 mol


____
6.
What mass of carbon dioxide is produced by the complete combustion of 5.50 grams of hexane, C6H14?

	a.
	0.468 g

	b.
	2.81 g

	c.
	3.06 g

	d.
	16.9 g

	e.
	33.7 g


____
7.
What mass of oxygen is consumed by the complete combustion of 23.0 grams of ethylene?

C2H4(g) + 3 O2(g)  2 CO2(g) + 2 H2O(g)

	a.
	8.75 g

	b.
	26.2 g

	c.
	60.5 g

	d.
	69.0 g

	e.
	78.7 g


____
8.
Sulfur trioxide is made from the reaction of sulfur dioxide and oxygen. How many grams of SO3 can be made from the reaction of 3.00 g SO2 with 2.02 g O2?

2 SO2(g) + O2(g)  2 SO3(g)

	a.
	2.53 g

	b.
	3.75 g

	c.
	5.02 g

	d.
	5.05 g

	e.
	10.1 g


____
9.
Aspirin is produced by the reaction of salicylic acid (M = 138.1 g/mol) and acetic anhydride (M = 102.1 g/mol).

C7H6O3(s) + C4H6O3()  C9H8O4(s) + C2H4O2()

If you mix 5.00 grams of each reactant, how many grams of aspirin (M = 180.2 g/mol) can theoretically by obtained?

	a.
	2.83 g

	b.
	3.83 g

	c.
	6.52 g

	d.
	8.82 g

	e.
	10.0 g


____
10.
The reaction of 10.0 g H2(g) with 10.0 g O2(g) yields 8.43 g H2O(g). What is the percent yield of this reaction?

	a.
	9.43%

	b.
	27.3%

	c.
	42.2%

	d.
	66.8%

	e.
	74.9%


____
11.
A 4.65 g sample of an oxide of copper, when heated in a stream of hydrogen, produces Cu(s) and 0.585 g H2O. What is formula for the compound?

	a.
	Cu2O

	b.
	CuO

	c.
	CuO2

	d.
	Cu2O3

	e.
	Cu3O4


____
12.
Malic acid is a compound that contains only carbon, hydrogen, and oxygen. Combustion of 2.000 g malic acid produces 0.8062 g H2O and 2.626 g CO2. What is the empirical formula of malic acid?

	a.
	CHO

	b.
	C2H3O

	c.
	C3H4O3

	d.
	C4H6O5

	e.
	C5H5O


____
13.
Which of the following statements are correct?

	1.
	Salts of phosphate ion are insoluble in water, with the exception of those with NH4+ and alkali metal cations.

	2.
	All salts of nitrate ion are soluble in water.

	3.
	Most salts of ammonium ion are soluble in water.


	a.
	1 only

	b.
	2 only

	c.
	3 only

	d.
	1 and 2

	e.
	1, 2, and 3


____
14.
Which of the following compounds is a weak base?

	a.
	LiOH

	b.
	KCl

	c.
	CH3CO2H

	d.
	Sr(OH)2

	e.
	NH3


____
15.
Sulfuric acid is the product of the reaction of ____ and H2O.

	a.
	H2S

	b.
	SO2

	c.
	SO32-

	d.
	SO42-

	e.
	SO3


____
16.
Metal oxides react with water to produce ____.

	a.
	hydrogen gas

	b.
	bases

	c.
	oxygen gas

	d.
	acids

	e.
	reduced metals


____
17.
What are the spectator ions in the reaction between aqueous perchloric acid and aqueous potassium hydroxide?

	a.
	H+, ClO4-, K+, and OH-

	b.
	H+ and OH-

	c.
	K+ and ClO4-

	d.
	H+ and ClO4-

	e.
	K+ and OH-


____
18.
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)


____
19.
Write a net ionic equation for the reaction of limestone and a strong acid.

	a.
	Ca(s) + 2 H+(aq)  Ca2+(aq) + H2(g)

	b.
	CaCO3(s) + 2 H+(aq)  Ca2+(aq) + H2CO3(s)

	c.
	CaCO3(s) + 2 HCl(aq)  CaCl2(aq) + H2CO3(aq)

	d.
	CaCO3(s) + 2 H+(aq)  Ca2+(aq) + CO2(g) + H2O()

	e.
	CaO(s) + 2 H+(aq)  Ca2+(aq) + H2O()


____
20.
Which species in the reaction below undergoes reduction?

Sn(s) + 2 H+(aq)  Sn2+(aq) + H2(g)

	a.
	Sn

	b.
	H+

	c.
	Sn2+

	d.
	H2

	e.
	No compound is reduced.


____
21.
What is the oxidation number of iodine in IO3-?

	a.
	-1

	b.
	0

	c.
	+3

	d.
	+5

	e.
	+7


____
22.
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


____
23.
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


____
24.
If 2.891 g MgCl2 is dissolved in enough water to make 500.0 mL of solution, what is the molarity of the magnesium chloride solution?

	a.
	5.782  10-3 M

	b.
	1.518  10-2 M

	c.
	6.073  10-2 M

	d.
	0.5505 M

	e.
	5.782 M


____
25.
Which of the following types of energy is a form of potential energy?

	a.
	sound energy

	b.
	electrical energy

	c.
	thermal energy

	d.
	gravitational energy

	e.
	mechanical energy


____
26.
Which one of the following statements is INCORRECT?

	a.
	The heat required to raise the temperature of 1.00 g H2O() by 1.00 C is 1.00 J.

	b.
	1.000 calories is equal to 4.184 J.

	c.
	1.00 J is equal to 1.00 kg·m2·s-2.

	d.
	A dietary Calorie is equal to 1000 calories.

	e.
	1000 calories is equal to 1 kcal.


____
27.
How many nutritional calories are equivalent to 875 kJ?

	a.
	0.875 Cal

	b.
	209 Cal

	c.
	3.66  103 Cal

	d.
	2.09  105 Cal

	e.
	3.66  106 Cal


____
28.
Specific heat capacity is

	a.
	the quantity of heat needed to change 1.00 g of a substance by 1.00 K.

	b.
	the mass of a substance that 1.00 J of energy will heat by 1.00 K.

	c.
	the mass of a substance that 1.00 cal of energy will heat by 1.00 K.

	d.
	the temperature change undergone when 1.00 g of a substance absorbs 4.184 J.

	e.
	the quantity of heat required to melt 4.184 g of a substance.


____
29.
If 46.1 g Zn at 18.0 C is placed in 80.0 g H2O at 75.0 C, what is the final temperature of the mixture? The specific heat capacities of zinc and water are 0.388 J/g·K and 4.184 J/g·K, respectively.

	a.
	20.9 C

	b.
	27.3 C

	c.
	64.5 C

	d.
	65.7 C

	e.
	72.1 C


____
30.
Determine the heat of vaporization of titanium(IV) chloride given the enthalpies of reaction below.

Ti(s) + 2 Cl2(g)  TiCl4() H = -804.2 kJ

Ti(s) + 2 Cl2(g)  TiCl4(g) H = -763.2 kJ

	a.
	-1567.4 kJ

	b.
	-41.0 kJ

	c.
	+1.054 kJ

	d.
	+41.0 kJ

	e.
	+1567.4 kJ


Short Answer

31.
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)

32.
The reaction of 2.30 g N2 with excess H2 produces 2.00 g NH3. The percent yield of this reaction is ________.

33.
A(n) ________ agent gains electrons in an oxidation-reduction reaction.

34.
The pH of 1.0  10-5 M HNO3 is ____ .

35.
You mix 50.0 mL of 0.185 M AgNO3 with 70.0 mL of 0.142 M KBr. What is the maximum mass of precipitate formed?

36.
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.

37.
______ energy is often referred to as the energy of motion. Examples of this type of energy include thermal, mechanical, and electrical energies.

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

39.
The enthalpy change is the heat absorbed or evolved in a reaction that occurs at constant ________.

40.
Enthalpy change is a state function. What is meant by this statement?
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The difference between the initial and final enthalpies of a system is independent of the path between the two states.

