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Weekly assignment: Electrochemistry (REDOX) Topics 1 & 2 

 Complete by Topics covered Tasks 
Part 1 May 22nd   -Assigning oxidation numbers 

-Introduction to REDOX reactions 
-Read through notes 
-Watch video lesson 
-Complete practice problems 
-Complete Microsoft Form Self-Check 

Part 2 May 22nd  -Identifying REDOX reactions 
-Oxidizing and Reducing agents 

-Read through notes 
-Watch video lesson 
-Complete practice problems 
-Complete Microsoft Form Self-Check 
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Part 1 – Topic 1: REDOX and Assigning Oxidation Numbers 

I. Background information: What is redox? 
a. Redox is a “shortcut” term that refers to Reduction and Oxidation. These two terms refer 

to changing charges of atoms or ions. 
i. Reduction is the reduction of charge. REMEMBER: electrons are negatively charged, 

therefore a reduction in charge means that something is gaining electrons. 
ii. Oxidation is the increase in charge (charge is becoming more positive). An increase 

in charge means that something is losing electrons. 
b. To help remember these terms, just think: OiL RiG  

i. Oxidation is losing electrons 
ii. Reduction is gaining electrons 

 
II. Assigning oxidation numbers: Oxidation numbers are values which describe the number of 

electrons involved in bonding.  
a. Oxidation numbers within compounds add to zero! 
b. For example: before bonding, sodium has an oxidation number of 0. However, after giving 

its valence electron away to chlorine, it receives an oxidation number of +1 because it loses 
1 negatively charged electron – giving it a positive charge. Chlorine would receive a -1 
oxidation number because it gained an electron. 

c. Rules for assigning oxidation numbers (basics): 

Rule Cues The Rule Exceptions to the Rule 

Free Elements Free elements are assigned 
zero 

None 

Oxygen O is assigned 2- Fluorine: OF2, O is 2+ 

Peroxides: O is 1-; ex. H2O2 

Hydrogen H is assigned 1+ Metal Hydrides: H is 1-  

Ex. LiH & NaH 

Groups 1, 2 & 13 Elements of Groups 1, 2 & 
13 are 1+, 2+, 3+, 
respectively. 

Tl can be 1+ 

Particles with 
minus states are 
listed last. 

The most electronegative 
element is generally listed 
last. 

None 

Algebraic sums The algebraic sum of all 
the atoms in a compound 
equals zero 

Ions sum up to their charge. 
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d. Rules for assigning oxidation numbers (extended version) 

 
 

 
Description 

 
Oxidation # 

 
Examples 

 
1 

 
Any element that is not combined with another element, i.e. 
in its elemental form or “free element” has a  

 
0 

Fe0 

 

N2
0 

 
2 

 
In ALL compounds, Ag ion and the Group 1 metals 
ALWAYS have a  

+1 NaCl: sodium is Na+1 
AgNO3: silver is Ag+1 

 
3 
 

 
In ALL compounds, Zn ion and the Group 2 metals 
ALWAYS have a 
(applies to binary and to ternary compounds) 

+2 CaS:  calcium is Ca+2 
ZnCl2:  zinc is Zn+2 

 
4 

 
In ALL compounds, Al ion is ALWAYS: 
(applies to binary and to ternary compounds) 

+3 Al2O3: aluminum is  
                  Al+3 

 
5 

 
In ALL compounds, F is ALWAYS: 
(applies to binary and to ternary compounds) 

-1 NaF:  fluoride is F-1 
OF2:  each F is F-1 

 
6 

 
In BINARY IONIC compounds: 
 
    a)  GROUP 15  
 
    b)   GROUP 16 
 
    c)  GROUP 17 
(oxidation numbers for all of the above elements in ternary compounds must be 
calculated arithmetically…see the WKS:  Assigning Oxidation #’s in binary & 
Ternary Compounds) 

 
 
 
-3 
 
-2 
 
-1 

 
 
 
Na3N:  nitrogen is N-3 
 
CaS:  sulfide is S-2 
 
 
NaCl: chloride is Cl-1 

 
7 

 
Oxygen is usually  
 
  EXCEPT in  a)  peroxides  O2

-2 ,  Oxygen is 
 
                      b)  oxygen-fluorine compounds, Oxygen is                                             

 
-2  
 
-1 
 
+1 or +2 

NaOH: oxygen is –2 
 
Na2O2 each oxygen 
               is  -1 
 
OF2:  oxygen is +2 
OF:  oxygen is +1 

 
8 

 
In MOST compounds, Hydrogen is  
 
        EXCEPT in _metal hydrides ( a binary ionic compound 
in which H is bonded to a metal) Hydrogen is 

+1 usually 
 
 
-1 

H2O: each hydrogen 
             is H+1 
 
NaH: hydrogen is H-1 

 
9 

 
In any compound (molecular or ionic), the SUM of all the 
oxidation numbers of every particle MUST equal   
__zero__ , because all compounds are neutral. 
 

 NaCl:  Na+1  & Cl-1 

               (+1) + (-1) = 0 
ZnCl2:  Zn+2  & Cl-1 
            1(+2)  + 2 (-1) = 0 

 
 
10 

 
For “monatomic ions” in solution, the oxidation number = the 
charge 

Oxid. # = 
charge 

For the ion Br-1, the 
oxidation # = -1 

 
11 

 
In a polyatomic ion, the SUM of every oxidation number of 
every particle must equal  ____________________________    
of the polyatomic ion.    See Table E. 
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III. Practice assigning oxidation numbers: complete the rest of the table. 

  Oxidation #s   Oxidation #s 

1. KBr K+1   Br-1 
11. 
 

AgCl  

2.   H2 H2
0 

12. 
 

Ca3N2  

3.   Mg+2 Mg2+ 
13. 
 

B  

4.   LiH  
14. 
 

Al+3  

5.  CaF2  
15. 
 

NaOH  

6.  Al2O3  
16. 
 

FeS  

7. 
 
AgOH 
 

 17. F2  

8. 
 
ZnO 
 

 18. H2O2  

9. Ar  
19. 
 

CaCl2  

10. AlCl3  
20. 
 

CuI2  

 

IV.  Match the oxidation number of nitrogen in each formula in Column B to the correct oxidation number 
in Column A. Look back at the rules for assigning oxidation numbers! Oxidation #s should add to zero. 

Column A      Column B 

_____  1. 3-      a. N2 

_____ 2.  2-      b.  HNO3 (H+1, O-2 (3x), N+5) 

_____ 3.  1-      c.  NO 

_____ 4.  0      d.  NH2OH 

_____ 5.  1+      e.  NH3 (H+1 (3x), N-3) 

_____ 6.  2+      f.  N2O3 

_____ 7.  3+      g.  N2O 

_____ 8.  4+      h. N2H4 

_____ 9. 5+      i.  NO2 
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Part 2 – Topic 2: Identifying Redox reactions and oxidizing & reducing agents 

I. The process for identifying redox species 
 
                                             Example: 4 Al + 3 O2  2 Al2O3 
 
a. Assign each element its proper oxidation number using the rules for assigning oxidation 

numbers 
                                                           0         0           +3  -2 
                                                       4 Al + 3 O2  2 Al2O3 
 

b. Compare the oxidation numbers of the reactants to those of the products and identify the 
two elements that have changed in oxidation number 
 
                                0       +3                                    0       -2 
                               Al  Al                                     O  O 
 

c. Identify the element whose oxidation number has become more POSITIVE (reading left to 
right in the equation). This element has been OXIDIZED. 
 
                                0      +3 
                               Al  Al 
 

d. Identify the element whose oxidation number has become more NEGATIVE (reading left to 
right in the equation). This element has been REDUCED. 
 
                                                                                0       -2 
                                                                                O  O 
 

II. Oxidizing and reducing agents 
a. An oxidizing agent is the substance which causes another substance to become oxidized 

i. An oxidizing agent is the thing being reduced 
b. A reducing agent is the substance which causes another substance to become reduced 

i. A reducing agent is the thing that is being oxidized 
 

III. In REDOX reactions, there 4 parts that need to be identified: 
i. Oxidized species (something that lost electrons) 

ii. Reduced species (something that gained electrons) 
iii. Oxidizing agent (what was reduced) 
iv. Reducing agent (what was oxidized) 
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IV. The procedure: 
a. Assign oxidation numbers to all elements in both reactants and products 

 

          +3  -1    +2  -1     +2  -1   +4  -1 
Example: FeCl3 + SnCl2  FeCl2 + SnCl4 

 

b. Determine if two of the elements change in oxidation number. If yes, the reaction is a 
REDOX reaction. 
 

          +3  -1    +2  -1     +2  -1   +4  -1 
Example: FeCl3 + SnCl2  FeCl2 + SnCl4 
 
 

c. Determine which element is oxidized and which element is reduced. Remember OiL RiG – 
Oxidation is Losing electrons (increasing oxidation #) and Reduction is Gaining electrons 
(decreasing oxidation #) 
 

          +3  -1    +2  -1     +2  -1   +4  -1 
Example: FeCl3 + SnCl2  FeCl2 + SnCl4 
 
 

d. Determine which element is the oxidizing agent and which element is the reducing agent. 
Oxidizing agent is what’s reduced. Reducing agent is what’s oxidized.  
 

          +3  -1    +2  -1     +2  -1   +4  -1 
Example: FeCl3 + SnCl2  FeCl2 + SnCl4 

 

   Oxidizing agent          Reducing agent 
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V. Practice Problems: For the following chemical equations, identify what has been oxidized, 
reduced, then identify the oxidizing and reducing agents. 
 

1.    Cu  +  2AgNO3   2Ag   +  Cu(NO3)2 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If  YES, then defend your answer. ______________________________________ 

 c.  Which substance is oxidized? Defend. ___________________________________ 

 d. Which substance is reduced? Defend.  ___________________________________ 

 e.  Which substance is the reducing agent? Defend.  ___________________________ 

 f.  Which substance is the oxidizing agent? Defend. ___________________________ 

 

2.    CaCO3     CaO   +  CO2 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then Defend your answer.  ______________________________________ 

 c.  Which substance is oxidized? Defend ____________________________________ 

 d. Which substance is reduced? Defend.  __________________________________ 

 e.  Which substance is the reducing agent? Defend.  ___________________________ 

 f.  Which substance is the oxidizing agent ? Defend.___________________________ 

 

3.    2K  +  Cl2    2KCl 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then defend your answer.  _____________________________________ 

 c.  Which substance is oxidized? Defend. ___________________________________ 

 d. Which substance is reduced ? Defend.  ___________________________________ 

 e.  Which substance is the reducing agent? Defend.____________________________ 

 f.  Which substance is the oxidizing agent? Defend. __________________________ 
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4.    AlPO4(aq)   +    3 Na(s)        Na3PO4(aq)  +   Al(s) 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then defend your answer.  _____________________________________ 

 c.  Which substance is oxidized? Defend. ___________________________________ 

             d. Which substance is reduced? Defend.   ___________________________________ 

 e.  Which substance is the reducing agent? Defend. ___________________________ 

 f.  Which substance is the oxidizing agent? Defend.___________________________ 

 

5.      Fe(s)     +    CuSO4(aq)        Cu(s)  +    FeSO4(aq) 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES,  then defend your answer. _____________________________________ 

 c.  Which substance is oxidized? Defend. ___________________________________ 

 d. Which substance is reduced? Defend.  ___________________________________ 

 e.  Which substance is the reducing agent? Defend.  ___________________________ 

 f.  Which substance is the oxidizing agent? Defend. ___________________________ 

 

6.     2H2  +  O2    2H2O 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then  defend your answer.  _____________________________________ 

 c.  Which substance is oxidized? Defend. ___________________________________ 

 d. Which substance is reduced?  Defend. ___________________________________ 

 e.  Which substance is the reducing agent? Defend____________________________ 

 f.  Which substance is the oxidizing agent ? Defend.___________________________ 
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7.     H2  +  Cl2     2HCl 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then  defend your answer.  ______________________________________ 

 c.  Which substance is oxidized? Defend.____________________________________ 

 d. Which substance is reduced?  Defend. ___________________________________ 

 e.  Which substance is the reducing agent? Defend ____________________________ 

 f.  Which substance is the oxidizing agent ? Defend.___________________________ 

 

8.     2Li   +  F2    2LiF 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then  defend your answer.  _____________________________________ 

 c.  Which substance is oxidized? Defend.___________________________________ 

 d. Which substance is reduced?  Defend. ___________________________________ 

 e.  Which substance is the reducing agent? Defend ____________________________ 

              f.  Which substance is the oxidizing agent ? Defend.  __________________________ 

 

9.     Fe2O3   +  CO    Fe  +  CO2 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then defend your answer.  ____________________________________ 

 c.  Which substance is oxidized? Defend.____________________________________ 

 d. Which substance is reduced?  Defend. ___________________________________ 

 e.  Which substance is the reducing agent? Defend ____________________________ 

            f.  Which substance is the oxidizing agent ? Defend.  __________________________ 
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10.    PbCl2   +  K2SO4    2KCl  +  PbSO4 

 

a.  Is this a REDOX reaction?   (Yes or No)   _________________ 

 b.  If YES, then  defend your answer.  ____________________________________ 

 c.  Which substance is oxidized? Defend.___________________________________ 

 d. Which substance is reduced?  Defend. ___________________________________ 

 e.  Which substance is the reducing agent? Defend ____________________________ 

             f.  Which substance is the oxidizing agent ? Defend.  __________________________ 


