South Pasadena ( AP Chemistry
Name _______________________________


Period ___   Date ___/___/___

20 ( Electron Transfer Reactions

STUDY GUIDE: Due on Test Day
1.
Write equations for the reaction between iron and a solution of silver nitrate to produce Fe2+ ions and silver metal:


a.
Write the balanced half-cell reactions


b.
Write the overall balanced equation for the reaction


c.
Draw a diagram of the cell and calculate the standard cell potential

2.
Write equations for the reaction between manganese(IV) dioxide and the hypochlorite ion to produce the permanganate ion and the chloride ion in basic solution:


a.
Write the balanced half-cell reactions


b.
Write the overall balanced equation for the reaction


c.
Draw a diagram of the cell and calculate the standard cell potential

3.
The following reaction occurs in acidic solution. Balance the equation according to the general procedure outlined in the margin, describing each step of the process in turn:




Fe3+(aq)  +  NH3OH+(aq)   (  N2​O(g)  +  Fe2+(aq)

4.
 Balance the following reactions in acidic solution:


a.  Al(s)  +  Ag+(aq)  (   Al3+(aq)  +  Ag(s)


b.  Fe2+(aq)  +  Cr2O72-(aq)  (  Cr3+(aq)  +  Fe3+(aq)


c.  MnO4-(aq)  +  H2SO3(aq)  (  Mn2+  +  SO42-(aq)

5.
 Balance the following reactions in basic solution:


a.  AsO2-(aq)  +  ClO-(aq) (  AsO3-(aq)  + Cl- (aq)


b.  MnO4-(aq)  +  C2O42-(aq)  (  MnO2 (s)  +  CO42-(aq)


c. N2H4(aq)  +  O2(g)   (  N2(g) +  H2O2(aq)

6.
Consider the following pairs of half-reactions, decide which of the two half-reactions will occur at the anode and which will occur at the cathode, draw diagrams for the cells, and calculate the standard cell potentials:


a.
Co2+(aq) + 2e- ( Co(s)



Ag+(aq)  +  e- ( Ag(s)


b.
Ni2+(aq)  + 2e- ( Ni(s)



Cu2+(aq)  +  2e- ( Cu(s)


c.
Sn2+(aq) + 2e- ( Sn(s)



Mg2+(aq) + 2e- ( Mg(s)
7.
The reaction of copper metal with silver ions in a solution of silver nitrate is spontaneous.  Calculate the standard cell potential to show that this is true.  From the cell potential calculate the value of the equilibrium constant for the reaction at 25(C. From the equilibrium constant, of the reaction, calculate the standard free energy change for the reaction.  

8.
Silver plating occurs when electrolysis of a Ag2SO4 solution is used because silver metal is formed at the _______________ (cathode/anode). This is the (__) ( + /  )electrode.  

The reaction at this electrode is: _____________________.

Recall that 1 amp·sec = 1 Coulomb and 96,500 Coulombs = 1 mole e‘s (Faraday’s constant).
If a cell is run for 200. seconds with a current of 0.250 amps, how many grams of Ag( will be deposited?
***Circle the correct answer and show any necessary work. 

9.
Which of the following is the correct cell notation for the reaction


Hg22+ + Cd(s) ( Cd2+ + 2Hg(l)


a)
Cd2+ | Cd | | Hg22+ | Hg


b)
Cd2+ | Hg22+ | | Cd | Hg


c)
Cd | Cd2+ | | Hg22+ | Hg


d)
Cd2+ | Hg | | Hg22+ | Cd


e)
Hg | Cd | | Hg22+ | Cd2+
10.
Consider an electrochemical cell where the following reaction takes place:


3Sn2+(aq) + 2Al(s) ( 3Sn(s) + 2Al3+(aq)


Which of the following is the correct cell notation for this cell?


a)
Al | Al3+ | | Sn2+ | Sn


b)
Al3+ | Al | | Sn | Sn2+

c)
Sn | Sn2+ | | Al3+ | Al


d)
Sn | Al3+ | | Al | Sn2+

e)
Al | Sn2+ | | Sn | Al3+
11.  Given the two half reactions and their potentials, which net reaction is spontaneous?


Ni2+(aq) + 2e- ( Ni(s)

E° = -0.25 V


Mg2+(aq) + 2e- ( Mg(s)

E° = -2.37 V


a)
Ni(s) + Mg2+(aq) ( Mg(s) + Ni2+(aq)


b)
Ni2+(aq) + Mg(s) ( Mg2+(aq) + Ni(s)


c)
Ni(s) + Mg(s) ( Mg2+(aq) + Ni2+(aq)


d)
Mg2+(aq) + Ni2+(aq) ( Mg(s) + Ni(s)


e)
Mg2+(aq) + Mg(s) ( Ni(s) + Ni2+(aq)
12.  Calculate E° for the following reaction:


Sn4+(aq) + 2K(s) ( Sn2+(aq) + 2K+(aq)


a)
+6.00 V 



b)
-3.08 V 



c)
+3.08 V 


d)
+2.78 V


e)
-2.78 V
13.  Calculate E° for the following reaction:

2Al3+(aq) + 3Cd(s) ( 2Al(s) + 3Cd2+(aq)


a)
-2.06 V 



b)
+4.52 V 



c)
+2.06 V


d)
-4.52 V


e)
-1.26 V
14.  Using data from the reduction potential table and the reaction


2Ag(s) + Pt2+(aq) ( Pt(s) + 2Ag+(aq)   E° = 0.38 V


calculate the standard reduction potential of the half-reaction

Pt2+(aq) + 2e- ( Pt(s)


a)
-1.18 V 



b)
-0.40 V 



c)
0.40 V


d)
1.18 V


e)
2.00 V
15.  An electrochemical cell of notation

 Pd | Pd2+ | | Cu2+ | Cu has an E° = -0.65 V. 

 If we know that the standard reduction potential of Cu2+/Cu is E° = 0.34 V, what is the standard reduction potential for Pd2+/Pd?


a)
-0.99 V 



b)
-0.31 V 



c)
+0.31 V


d)
0.62 V

e)
+0.99 V
16.  Predict the product at the anode when electric current is passed through a solution of KI.


a)
I2(l) 



b)
K+(aq) 



c)
H2(g)


d)
K(s)

e)
O2(g)
17.  If electric current is passed through aqueous LiBr, the product at the cathode would be __________ and the product at the anode would be __________. 


a)
H2O(l), Li+(aq) 



b)
Br2(l), Li(s) 



c)
Li(s), Br2(l)


d)
Br2(l), H2(g)


e)
H2(g), Br2(l)
18.  How long would it take to deposit 1.36 g of copper from an aqueous solution of copper(II) sulfate by passing a current of two amperes through the solution?


a)
2070 sec 



b)
1.11 x 10-5 sec 



c)
2570 sec


d)
736 sec


 e)
1030 sec
19.  If a current of 6.0 amps is passed through a solution of Ag+ for 1.5 hours, how many grams of silver are produced?


a)
0.60 g 



b)
36 g 



c)
0.34 g

d)
3.0 g 

e)
1.0 g
20.  Under acidic conditions the bromate ion is reduced to the bromide ion.  Write the balanced half-reaction for this process.


a)
BrO3- + 6H+ + 6e ( Br- + 3H2O


b)
2BrO3- + 6H+ ( Br2- +6H2O + 3e


c)
Bro3- + 6H2O + 10e ( Br2- + 12H+ + 3 O2

d)
2BrO3- + 6H2O ( 2Br- + 12H+ + 6 O2 + 8e


e)
2BrO3- + 6H+ ( Br2- + 3H2O + 3e
21.  Balance the following redox equation which occurs in acidic solution.


N2H4(g) + BrO3-(aq) ( Br-(aq) + N2(g)


a)
3N2H4 + BrO3- ( 3N2 + Br- + 3H2O + 6H+

b)
N2H4 + BrO3- + 2H+ ( 2Br- + N2 +3H2O


c)
3N2H4 + 2BrO3- + 12H+ (


                            3N2 + 2Br- + 6H2O + 12H+

d)
N2H4 + 2BrO3- + 8H+ ( 2Br- + N2 + 6H2O


e)
3N2H4 + 2BrO3- ( 3N2 + 2Br- + 6H2O
22. Which of the following reactions is NOT a redox reaction?


a)
2HgO(s) ( 2 Hg(l) + O2(g)


b)
H2(g) + Br2(g) ( 2HBr(g)


c)
2HCl(aq) + Zn(s) ( H2(g) + ZnCl2(aq)


d)
H2CO3(aq) ( H2O(l) + CO2(g) 


e)
2KClO3 ( 2KCl(s) + 3 O2(g)
