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Answers to Review for Test 4: Electrochemistry
Name: 
1. A substance oxidizes when: 
· It loses electrons
· Its oxidation number increases
· A metal becomes a positive ion
· electrons are given away
· It is higher on the activity series

2. A substance reduces when:
· It gains electrons
· Its oxidation number decreases
· A non- metal becomes a negative ion
· electrons are received 
· It is lower on the activity series

3. An oxidation number is a number assigned to an element, an ion or an element in a compound. Here are the rules for assigning oxidation numbers:

· All elements have an oxidation number of zero. This includes all of the diatomic molecules such as H2, O2 etc. For example the oxidation number for Na is 0 and the oxidation number for F2 is 0.

· All ions have an oxidation number that is equal to their charge. For example the oxidation number for Na+ is +1 and the oxidation number for S-2 is -2.

· The oxidation number for oxygen when it is in a compound (i.e. H2O, SO2) is always -2.

· The oxidation number for hydrogen when it is in compound ( i.e. H2O, HCl) is always +1. 

· Oxidation numbers in a compound always add up to 0.

4. Assign oxidation numbers to the following:

a)  Ni				b)  H2			c) Ca2+			d)  N3-
0                                                       0                                         +2                                        -3


e)     Na2O			f)  LiOH			g)    H2O		h)    SO3
          +1  -2                                          +1 -2 +1                               +1 -2                                 +6  -2

i)      AlP				j)  N2O4			k) HClO3			l) NaNO3		     
        +3 -3                                             +4  -2	                                  +1 +5 -2                                          +1 +5 -2


5. Assign oxidation numbers to each element or ion in the following reactions. Determine which substance was oxidized and which was reduced by drawing arrows and labelling the arrows.

a)  Ca  +  H+    Ca2+  +  H2
0          +1            +2         0
-------oxidized---
            --------reduced----
       
b) C2H4   +   O2      CO2    +   H2O
-2 +1       0            +4 -2       +1 -2   
-----------oxidized  
                ---------------reduced-     

c) HCl   +   KOH      H2O    +   KCl   NOT REDOX REACTION
+1 -1      +1-2+1      +1 -2      +1-1

6. Use the Activity Series for Metals to answer the following questions:
a) Metals at the top of this list are easily oxidized. Metals at the bottom of the list are easily reduced.

b) In galvanic cells, metals higher up on the list are oxidized and the metal lower down on the list is reduced.

c) Any metal that is higher than a metal in a compound can bump out the second metal.

d) The list is used to determine whether a single displacement reaction occurs.


7. Redox reactions are reactions in which one substance reduced and another substance oxidized.

Redox reactions are also electron transfer reactions.



8. Complete the following single displacement reactions. Be sure to use correct formulas and refer to the activity series for metals. If a reaction does not occur, write NO REACTION.
9. Label the substance that is being oxidized in #8. 
10. Write the half-reactions for each of the reactions that occur in #8. Label the oxidation half-reaction and the reduction half–reaction. Don’t include the spectator ion (i.e. the ion that isn’t changing) but remember to include the electrons that are being gained or lost.


a) Cu(s)   +   AgCl(aq)     CuCl(aq)  +  Ag(s)
0           +1    -1                +1  -1            0
---------oxidized--------------
                    ----------reduced--------------
#10 answer:  Cu    Cu+  + e-    oxidation
                      e-  +   Ag+    Ag  reduction


b) Na(s)  +  KCl(aq)     No Reaction



c) Al(s)  +  NiCl2(aq)     AlCl3(aq)  +  Ni(s)
            0           +2  -1           +3  -1         0
              -----oxidized---------
           -----reduced----------

Al    Al3+  +3e-    oxidation
       2e- +  Ni2+     Ni   reduction
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11. Draw a galvanic cell that consists of 2 beakers, a solid piece of Cu, a solid piece of Mg, a solution of Cu(NO3)2, a solution of Mg(NO3)2, a connecting wire and a U-tube that is filled with NaNO3 . 
See answer on blackboard
a) In which half-cell will oxidation occur? How do you know? Mg because it is higher up on the activity series than Cu
b) Under the oxidation half-cell, write the half-reaction that is occurring. Do the same for the reduction half-cell.
c) Determine the direction on the electron flow. Indicate this on you diagram with arrows.
d) If a Zn–Pb cell was set up, would its voltage be greater or less than that of the Cu-Mg cell? How do you know? Less because on the activity series the Zn and Pb are closer than Mg and Cu.


12. a) In what way is a battery like a galvanic cell? (HINT: Think about all of the parts of the galvanic cell that are present in a battery.)
· they both have anodes and cathodes and electrolytes; oxidation takes place at the anode, reduction at the cathode; they both generate electricity
· if several galvanic cells were to connected in series (as 1 group did in our lab) we would call it a battery

b) In what way is a primary cell different than a secondary cell?
A primary cell cannot be recharged; a secondary cell ca be recharged

c) What is one major advantage in using alkaline dry cell batteries?
They are cheap!

