Ch 16-17 Redox
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
When an element is reduced, its oxidation number _____.

	a.
	stays the same
	c.
	increases

	b.
	decreases
	d.
	may increase or decrease


____
2.
The substance that is oxidized in the reaction Fe2O3 + 2Al  Al2O3 + 2Fe is _____.

	a.
	Fe2O3
	c.
	Al

	b.
	Al2O3
	d.
	Fe


____
3.
An element or compound losing electrons to a more electronegative element is _____.

	a.
	oxidation
	c.
	redox

	b.
	reduction
	d.
	combination


____
4.
For every oxidation reaction that occurs, a _____ reaction must also take place.

	a.
	combustion
	c.
	reduction

	b.
	decomposition
	d.
	synthesis


____
5.
Electrons gained and lost during a redox reaction can be determined by examining the _____ of the elements involved.

	a.
	symbols
	c.
	formulas

	b.
	oxidation number
	d.
	coefficients


____
6.
Reduction is a(n) _____.

	a.
	redox reaction
	c.
	half-reaction

	b.
	loss of electrons
	d.
	agent


____
7.
In the equation Al + Cl2  AlCl3, the oxidation number of Cl changes from _____ to _____.

	a.
	0, 3+
	c.
	0, 1-

	b.
	3+, 0
	d.
	-1, 0


____
8.
In a redox reaction, the reducing agent is _____.

	a.
	oxidized
	c.
	redoxed

	b.
	reduced
	d.
	also the oxidizing agent


____
9.
When iron is obtained from iron ore according to the equation 2Fe3+ + 3O2- + 3CO  2Fe + 3CO2, what is the reducing agent?

	a.
	Fe3+
	c.
	O2-

	b.
	Fe
	d.
	C2+


____
10.
Is the following reaction a redox reaction? H2SO4 + 2NaOH  Na2SO4 + 2H2O

	a.
	yes
	c.
	if energy is added

	b.
	no
	d.
	It is impossible to determine.


____
11.
How do mammals keep from freezing during the winter?

	a.
	hibernation
	c.
	oxidation of fats stored in the body

	b.
	chemiluminescence
	d.
	combustion


____
12.
An example of a cation is _____.

	a.
	Cl2
	c.
	Cl-

	b.
	Na
	d.
	Na+


____
13.
The purpose of adding cryolite (Na3AlF6) in the process of extracting aluminum from bauxite is to _____.

	a.
	provide a source of fluorine
	c.
	provide a source of aluminum

	b.
	provide an electrolyte
	d.
	lower the melting point of bauxite


____
14.
In a galvanic cell, the electrode that is more easily oxidized is the _____.

	a.
	anode
	c.
	anion

	b.
	cathode
	d.
	cation


____
15.
The properties of the _____ makes a dry cell "dry."

	a.
	anode
	c.
	electrolyte

	b.
	cathode
	d.
	casing


____
16.
One disadvantage of nickel-cadmium batteries that improved technology cannot overcome is the _____.

	a.
	cost
	c.
	power limitations

	b.
	toxicity of cadmium
	d.
	size


____
17.
The flow of electrons in a particular direction is called _____.

	a.
	electrolysis
	c.
	oxidation

	b.
	an electrical current
	d.
	reduction


____
18.
Using an electrical current to break molten bauxite, Al2O3, into aluminum metal and a gas is an example of _____.

	a.
	a cathode
	c.
	electrolysis

	b.
	an anode
	d.
	recycling


____
19.
In the equation, 2K+ + 2Cl-  2K(l) + Cl2(g), what is oxidized?

	a.
	Cl-
	c.
	K+

	b.
	Cl2
	d.
	K


____
20.
In the equation, 2K+ + 2Cl-  2K(l) + Cl2(g), what is produced at the cathode?

	a.
	Cl-
	c.
	K+

	b.
	Cl2
	d.
	K


____
21.
Which process might be used for DNA fingerprinting in a criminal case?

	a.
	anodizing
	c.
	electrophoresis

	b.
	electrolytic cleaning
	d.
	electroplating


____
22.
The size of an electrical current depends on _____ potential difference.

	a.
	the direction of the
	c.
	the source of the

	b.
	the size of the
	d.
	whether there is a


____
23.
A common flashlight battery is not a _____.

	a.
	carbon-zinc battery
	c.
	galvanic cell

	b.
	dry cell
	d.
	lead storage battery


____
24.
One type of experimental battery for electric cars uses the active metal _____.

	a.
	lithium
	c.
	rubidium

	b.
	potassium
	d.
	sodium


____
25.
A strip of magnesium is placed in a silver nitrate solution, and a strip of silver is placed in a solution of magnesium chloride. In which case will a reaction take place?

	a.
	silver in magnesium chloride
	c.
	Both will react.

	b.
	magnesium in silver nitrate
	d.
	Neither will react.


Completion
Complete each sentence or statement.

26.
The equation 2C2H6(g) + 7O2(g)  4CO2(g) + 6H2O(g) is a typical __________________________ in which ethane gas (C2H6) is burned to produce carbon dioxide and water.

27.
Because carbon atoms in ethane lose electrons in an oxidation-reduction reaction, they can be said to have undergone _______________.

28.
In the equation 2C2H6(g) + 7O2(g)  4CO2(g) + 6H2O(g), the oxidation number of oxygen has gone from 0 to 2-, so it has undergone _______________.

29.
Hydrogen gas is used for some industrial operations because of its tendency to give up electrons, bringing about the chemical reaction known as _______________ in some other substance.

30.
Chlorine gas can be used to bring about the reaction known as _______________ because of its tendency to take electrons from another substance.
Matching
Match each item with the correct statement below.

	a.
	anion
	f.
	electrolysis

	b.
	anode
	g.
	electrolytic cell

	c.
	cathode
	h.
	galvanic cell

	d.
	cation
	i.
	potential difference

	e.
	electrical current
	j.
	voltage


____
31.
A system designed to produce electricity from chemical changes is known as a(n) _____.
____
32.
In a(n) _____, electrical energy is used to bring about chemical changes.
____
33.
A process in which electrical energy is used to decompose a compound into its elements is called _____.
____
34.
The flow of electrons through a system is called a(n) _____.
____
35.
In an electrochemical cell, electrons travel from the _____, a region of high negative potential.
____
36.
_____ is a region of low negative potential.
____
37.
If there is no _____ between electrodes, electric current will not flow.
____
38.
The difference in electrical potential is called _____.
____
39.
An ion with a positive charge is called a(n) _____.
____
40.
An ion with a negative charge is called a(n) _____.
Short Answer

41.
Tell whether the following equation represents an oxidation or reduction half-reaction, then write in the correct value for X in the equation: Fe3+ + e-  X

42.
The pig iron produced in a blast furnace always contains a small fraction of iron carbide, Fe3C. Suggest a mechanism by which this compound is formed in the furnace.
Balance each equation for a half-reaction by rewriting the equation and inserting the correct coefficients needed.

43.
Mo2O3(s) + H2O(l)  2MoO3(s) + 6H+(aq) + e-

44.
In the following reaction, tell which element is oxidized and which is reduced. MgCl2  Mg + Cl2

45.
In the following reaction, tell which element is oxidized and which is reduced.

2H2O  2H2 + O2

46.
In the equation Al + Cl2  AlCl3, what element is the reducing agent?

47.
In the equation Al + Cl2  AlCl3, write the balanced equation for the oxidation half-reaction.
Explain how the two terms in the following pairs differ from each other.

48.
oxidation and reduction
In electrorefining, very pure metal is produced from less pure samples. For example, very pure copper can be obtained from bars of impure copper produced in smelting operations. The impure copper contains iron, zinc, silver, gold, and other metallic impurities. The diagram in Figure 17-1 shows how 99.9 percent pure copper can be obtained from impure copper. In this process, ultrapure copper sheets are placed between bars of impure copper and lowered into a solution of copper sulfate. Answer the following questions about this process.
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49.
Write the equation for the half-reaction that takes place at the anode of this cell.

50.
Chemical energy is converted into electrical energy in what kind of cell?

