Redox Half Reactions and Reactions 
 

1.

State the Oxidation Number of each of the elements that is underlined.



a)  NH3

_____

b)  H2SO4

_____



c)  ZnSO3

_____

d)  Al(OH)3

_____



e)  Na


_____

f)  Cl2


_____



g)  AgNO3

_____

h)  ClO4-

_____



i)  SO2


_____

j)  K2Cr2O4

_____



k)  Ca(ClO3)2

_____

l)  K2Cr2O7

_____



m)  HPO32-

_____

n)  HClO

_____



o)  MnO2

_____

p)  KClO3

_____



q)  PbO2

_____

r)  PbSO4

_____



s)  K2SO4

_____

t)  NH4+

_____



u)  Na2O2

_____

v)  FeO

_____



w)  Fe2O3

_____

x)  SiO44-

_____



y)  NaIO3

_____

z)  ClO3-

_____

Spontaneous and Non-spontaneous Redox Reactions 


 

Describe each reaction as spontaneous or non-spontaneous.

 

1. 
Au3+     +      Fe3+    
→    Fe2+          +     Au





 

2. 
Pb     +      
Fe3+    
→    Fe2+          +     Pb2+





 

3. 
Cl2     +      F-    
→    F2          +     2Cl-






 

4. 
S2O82-    +    Pb    
→     2SO42-     +    Pb2+





 

5.
Cu2+    +    2Br-    
→     Cu     +    Br2






 

6. 
Sn2+     +    Br2    
→     Sn4+    +    2Br-






 

7. 
Pb2+     +    Fe2+    
→     Fe3+    +    Pb






 

8. 
Can you keep 1 M HCl in an iron container? If the answer is no, write a balanced equation for the reaction that would occur.

 

 

Balancing Redox Reactions 

 

 

Balance each of the following half-cell reactions.  (In each case assume that the reaction takes place in an ACIDIC solution.)  Also, state whether the reaction is oxidation or reduction.

 

1.


S2O32-    
→

SO42-
 
 

2.


MnO4-  

→ 

Mn2+
 

 

3.


As    

→

AsO43-
 

 

4.


Cr3+    

→

Cr2O72-
 
 

5.


Pb2+  

→

PbO2
 
 

6.


SO42-    

→ 

S

 

 

7.


NO3-  

→

NO

 
 

8.


NO3-    

→

NH4+
 

 

9.


BrO3-   

→  

Br2
 

Balancing Half Cell Reactions

 

Balance in basic solution.

 

10.


NO3-  

→

NO

 
 

11.


MnO4-   
→ 

Mn2+
 
 

12.


As     

→

AsO43-
 
 

13.


Cr3+    

→

Cr2O72-
 
 

14.


Pb2+  

→

PbO2
 

 

15.


SO42-    

→ 

S

 

 

16.


S2O32-    
→

SO42-
 

 

17.


NO3-    

→

NH4+
 
 

18.


BrO3-    

→  

Br2
 

Samples of Uranium, Vanadium and Yttrium (U, V, Y) were placed in solutions containing the metallic ions U3+, V2+, and Y3+. The following observations were recorded.

 

	Trial
	Ion
	Metal
	Observation

	1
	U3+
	Y
	reaction

	2
	V2+
	U
	reaction

	3
	V2+
	Y
	reaction

	4
	Y3+
	V
	no reaction


 

The oxidizing agents from the strongest to the weakest are

 


A.
V2+, U3+, Y3+

B.
U3+, V2+, Y3+

C.
Y3+, U3+, V2+

D.
V2+, Y3+, U3+
 
1.  
Which of the following pairs of ions will react spontaneously in a solution?

 


A.
Cu2+ and Fe2+

B.
Pb2+ and Sn2+

C.
Co2+ and Cr2+

D.
Mn2+ and Cr2+
 

2. 
When NO2 reacts to form N2O4 the oxidation number of nitrogen

 


A.
increases by 2


B.
increases by 4


C.
increases by 8


D.
does not change

 

3. 
Consider the following redox equation:


12H+(aq) + 2IO3-(aq) + 10Fe2+(aq) → 10Fe3+(aq) + I2(s) + 6H2O(l)
 


The reducing agent is

 


A.
I2

B.
H+

C.
Fe2+

D.
IO3-
 

 

4. 
The oxidation number of nitrogen increases in

 


A.
NO3- → NO


B.
N2O4 → NI3

C.
NH3 → NH4+

D.
NO2 → N2O5
 

5. 
Which of the following represents a balanced reduction half-reaction?

 


A.
VO2 + 2H+ + 2e- → V2+ + H2O


B.
VO2 + H2  → V2+ + H2O + le-

C.
VO2 + 2H+ + le- → V2+ + H2O


D.
VO2 + 4H+ + 2e- → V2+ + 2H2O

 

6. 
Consider the following half reaction: Sb2O3 + 6H+ + 6e- ⇄ 2Sb + 3H2O

 
The oxidation number of antimony in Sb2O3
 


A.
increases by 3


B.
increases by 6


C.
decreases by 3


D.
decreases by 6

 

7. 
Consider the following unbalanced half-reaction
HClO2 ⇄ HClO

 
The balanced half-reaction would have

 


A.
1 electron on the left


B.
1 electron on the right


C.
2 electrons on the left


D.
2 electrons on the right

 

8. 
The oxidation number of platinum in Pt(H2O)42+ is

 


A.
+2


B.
0


C.
+4


D.
+1/2 

 

9. 
Consider the following half-reaction:   
BrO- → Br-

(basic)


The balanced equation for the half-reaction is

 


A.
BrO- + 2H+ + 2e- → Br- + H2O


B.
BrO- + 2H+ → Br- + H2O + 2e-

C.
BrO- + H2O → Br-  +  2OH- + 2e-

D.
BrO- + H2O + 2e- → Br- + 2OH-
 

10. 
Consider the following redox reaction:

2MnO4- + 5CH3CHO + 6H+ → 5CH3COOH + 2Mn2+ + 3H2O

The species that loses the electron is

 


A.
H2O


B.
MnO4-

C.
CH3CHO


D.
CH3COOH

 

11. 
Hydrogen has an oxidation number of –1 in

 


A.
H2

B.
NaH


C.
H2O


D.
KOH

 

12. 
Consider the following:

2NO3- + 4H+ + 2e- → N2O4 + 2H2O

 

This equation represents

 


A.
reduction


B.
oxidation


C.
neutralization


D.
decomposition

 

13. 
Which of the following half-reactions is balanced?

 


A.
IO3- + 6H+ +5e- → I2 + 3H2O


B.
IO3- + 6H+ + 4e- →1/2 I2 + 3H2O


C.
IO3- + 6H+ → ½ I2 + 3H2O + 5e-

D.
IO3- + 6H+ + 5e- → ½ I2 + 3H2O

 

14. 
Consider the following redox reaction:  Al + MnO4- + 2H2O →Al(OH)4- + MnO2
 
The chemical species being oxidized is

 


A.
Al


B.
MnO4-

C.
Al(OH)4-

D.
MnO2
 

 

15. 
Consider the following redox reaction:

6H+ + 6I- + ClO3- → 3I2 + 3H2O + Cl-
 

The reducing agent is

 


A.
I-

B.
I2

C.
H+

D.
ClO3-
 

16.  
Nitrogen has an oxidization number of zero in

 


A.
N2

B.
NO2

C.
NH3

D.
HNO3
 

17. 
When MnO4- reacts to form Mn2+, the manganese in MnO4- is

 


A.
reduced as its oxidation number increases


B.
reduced as its oxidation number decreases


C.
oxidized as its oxidation number increases


D.
oxidized as its oxidation number decreases

 

18. 
Consider the following reaction:

2HNO3 + 3H2S → 2NO + 3S + 4H2O

 

The nitrogen in HNO3 undergoes

 


A.
reduction


B.
oxidation


C.
electrolysis


D.
neutralization

 

19. 
The oxidation number in carbon in CaC2O4 is

 


A.
+2


B.
+3


C.
+4


D.
+6

 

20. 
Consider the following redox reaction:


2Cr3+(aq) + 3Cl2(aq) + 7H2O(l) → Cr2O72-(aq) + 6Cl-(aq) + 14H+(aq)
 


The species which loses electrons is

 


A.
Cl2

B.
Cr3+

C.
H2O


D.
Cr2O72-

 

