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Introduction to Natural Science – Spring 2003

CHEMISTRY MID-TERM EXAMINATION [TIME ALLOWED - 2.00 hrs.]

STUDENT NAME: 









THIS IS A CLOSED BOOK EXAMINATION.  IF YOU HAVE QUESTIONS, PLEASE ASK YOUR FACULTY MEMBERS FOR HELP.  DO NOT CONSULT YOUR BOOKS OR EACH OTHER.

PLEASE ANSWER ALL QUESTIONS.  SHOW ALL WORK ON THIS WORK SHEET.  ADDITIONAL SHEETS MAY BE ADDED IF NEEDED.
1. Give short answers to the following.

a) State Faraday’s law. Define all terms.

b) What is the difference between a voltaic cell and an electrolytic cell?

c) Define a redox reaction.

d) What are the oxidizing agent and the reducing agent in the following reaction?

a) 2PbS (s)      +        3O2 (g)      →        2 PbO (s)     +        2SO2  (g)

e) What is the purpose of a salt bridge in an electrochemical cell?

2. Consider the galvanic cell based on the following half reactions. 
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(a) Determine the oxidation and reduction reactions.

(b) Indicate the reaction that occurs at the anode and the reaction that occurs at the cathode.

(c) What is the overall cell reaction?  Show all work. Determine the standard cell potential. 

d) Calculate (G0 for the cell reaction.

e) What is the standard cell notation for this galvanic cell? [Zn2+] = 0.10 M and [Fe2+] = 1.0 x 10-5 M.

f) Calculate Ecell at 25( C when [Zn2+] = 0.10 M and [Fe2+] = 1.0 x 10-5 M.

3. Determine the oxidation number of titanium in the following compounds. Show all work.

· Ti2S3
· K2TiO3
· Ti(SO4)2
· H2TiCl6
4. If molten liquids of the following ionic compounds are electrolyzed for 25.0 minutes with a 12.0 amp. current, which liquid will deposit the most grams of metal at the cathode? Show all work. 

· ScCl3
· CaCl2
· NaBr

5. Balance the following reactions that occur in acidic solutions. Show all work.

· MnO4 – (aq)  +  Fe 2+ (aq)   →  Fe 3+ (aq)  + Mn 2+ (aq)

· SO2 (g)  +  Cr2O7 2- (aq)   →  SO4 2- (aq)  + Cr 3+ (aq)

6. Balance the following reactions that occur in basic solutions.

· NO2 – (aq)  +  Al (s)   →  NH3 (g)  + AlO2 – (aq)

· MnO4 – (aq)  +  H2O2 (aq)   →  MnO2 (s)  + O2 (g)

7. Clearly describe the products of electrolysis of molten NiSO4. How does this change if aqueous NiSO4 is used? Support your answer using reduction potentials and balanced half and cell reactions. Assume that all cell reactions occur under standard conditions. 

� EMBED Equation.3  ���
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