Teacher’s Tools® Chemistry

Electrochemistry:  Oxidation Numbers: Worksheet 1: Answer Key

The rules for oxidation numbers are as follows:
1. Pure elements have an oxidation number = 0

2. The oxidation number of a pure elemental ion = charge of the ion

3. Group IA metals have oxidation number = +1

4. Group IIA metals have oxidation number = +2

5. Fluorine has oxidation number = -1

6. Oxygen has oxidation number = -2 except in O22-(peroxide) where it = -1

7. Hydrogen has an oxidation number = +1 except in metal hydrides where it = -1

8. The sum of all the oxidation numbers in a neutral molecule = 0

9. The sum of all the oxidation numbers in an ion = charge of the ion
1. What is the oxidation state of arsenic in H3AsO3?

(A)  +1                     (B)  +3                     (C)  +5                    (D)  +7
rule 6. Oxygen has oxidation number = -2 except in O22-(peroxide) where it = -1

rule 7. Hydrogen has an oxidation number = +1 except in metal hydrides where it = -1

rule 8. The sum of all the oxidation numbers in a neutral molecule = 0

rule 9. 3(1) + x +3(-2) = 0.  The oxidation number of As is +3.  The correct choice was B.
2. What is the oxidation state of nitrogen in HNO3?

(A)  +1                     (B)  +3                     (C)  +5                    (D)  +7
rule 6. Oxygen has oxidation number = -2 except in O22-(peroxide) where it = -1

rule 7. Hydrogen has an oxidation number = +1 except in metal hydrides where it = -1

rule 8. The sum of all the oxidation numbers in a neutral molecule = 0

rule 9. 1(1) + x +3(-2) = 0.  The oxidation number of N is +5.  The correct choice was C.

3. What is the oxidation state of nitrogen in NH3?

(A)  -1                     (B)  -3                     (C)  +5                    (D)  +7
rule 7. Hydrogen has an oxidation number = +1 except in metal hydrides where it = -1
rule 8. The sum of all the oxidation numbers in a neutral molecule = 0

rule 9. 3(1) + x = 0.  The oxidation number of N is -3.  The correct choice was B.

4. What is the oxidation state of oxygen in H2O2?

(A)  -1                     (B)  -2                     (C)  -4                    (D)  +1
rule 6. Oxygen has oxidation number = -2 except in O22-(peroxide) where it = -1

The correct choice was A.

5. What is the oxidation state of hydrogen in NaH?

(A)  -1                     (B)  -2                     (C)  +1                    (D)  +2
7. Hydrogen has an oxidation number = +1 except in metal hydrides where it = -1

The correct choice was A.

6. What is the oxidation state of sulfur in SO42-?

(A)  +2                     (B)  +4                     (C)  +6                    (D)  +8
6. Oxygen has oxidation number = -2 except in O22-(peroxide) where it = -1

rule 9. The sum of all the oxidation numbers in an ion = charge of the ion
4(-2) + x = -2.  The oxidation number of sulfur is +6. The correct choice was C.

7.      For the reaction:         2Fe +  3CdCl2 (  2FeCl3 + 3Cd,  which statement is true?

(A)   Fe is the oxidizing agent.

(B)   Cd undergoes oxidation.

(C)   Cd is the reducing agent.

(D)   Fe undergoes oxidation.

Fe goes from 0/+3.  That’s oxidation therefore it is the reducing agent (causes reduction)

Cd goes from +2/0.  That’s reduction therefore it is the oxidizing agent (causes oxidation)

The correct choice was D.

8.  In the reaction:                SO2 +  2H2S (   3S   +   2H2O

(A)   S is oxidized and H is reduced.

(B)   S is reduced and there is no oxidation.

(C)   S is reduced and H is oxidized.

(D)   S is both reduced and oxidized.

S goes from +4/0.  That’s reduction therefore it is the oxidizing agent (causes oxidation)

S goes from -2/0.  That’s oxidation therefore it is the reducing agent (causes reduction)

This is called a disproportionation reaction in which the same species is oxidized and reduced.

The correct choice was D.
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