Chemistry 116: General Chemistry
Syracuse University Project Advance

Questions chapters 19+20, Spring 2020
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CONSTANTS:  [1 faraday = 96500 J/V mol e-; R = 8.31 x 10-3 kJ/mole K or 8.314 J/mole K]
DIRECTIONS:  You may print out these questions and anwer in the space provided  OR  clearly write out the answers on another piece of paper.  Be sure to SHOW ALL WORK for credit to be awarded.
When done submit the exam to our Google Classroom in a similar fashion as you have done with other assignments.  This is a timed evauluation and submissions must be submitted PRIOR to the end time to be accepted.

You may use a cheat sheet as well as the reference table in the front cover of your textbook as well as table C + E in the back of the textbook as needed.

1) If  H for the following reaction is 137 kJ, and the S for the reaction is 120 J/K.  Solve for the G for the reaction and explain why the reaction is spontaneous OR non-spontaneous.

C2H6 (g)  (  C2H4 (g)  +  H2 (g)
2) Given the following reation at equilibium and the accompanying Gibbs free energies of formation; calculate the equlibrium constant (Kp) at 250C.  

(It’s a “Kp” becaue they are gases ... treat as any other “K”.)
C2H2 (g)  +  2H2 (g)  ( ( C2H6 (g)

Gibbs Free Energy of formations are 209.2 kJ/mole for C2H2 (g), and -32.9 kJ/mole for C2H6 (g)
3) Consider the following reaction at 950oC

CuSO4 (s)  (  CuO (s)  +  SO3 (g)

If  Go = -14.6 kJ at 950oC for this reaction, 
what is the  G (non-standard G without the superscript 0) if the pressure of SO3 (g) is 20 atm?  (WATCH YOUR UNITS FOR “R”)
4) For the Following reaction:
Pb (s)  +  2Ag+ (aq)  (  Pb+2 (aq)  +  2Ag (s)


a) What substance is undegoing oxidation?


b) Which elctrode is the cathode and why?

c) calculate the E0 in volts for the reaction.

5) Balance the following reaction in a BASIC solution.
MnO4- (aq)  +  CN- (aq)  (  MnO2 (s)  +  CNO – (aq)

6) Calculate the voltage of a cell (E, non-standard E without the superscript 0)  in which the following reaction occurs.:

Zn (s)  +  2H+ (aq, 0.001M)  (  Zn+2 (aq, 1M)  +  H2 (g, 1atm)

The standard reduction potentials for zinc and hydrogen are:

Zn+2 (aq)  +  2e-  (  Zno (s)        Eored  =  -0.763 v
2H+ (aq)  +  2e-  (  H2 (g)
    Eored  =   0.00 v

