Chapter 16 Practice Quiz—Open Note


1)

2 C4H10(g) + 13 O2(g) ------> 8 CO2(g) + 10 H2O(l)

The reaction represented above is spontaneous at 25 °C. Assume that all reactants and products are in their standard states.

(a) Predict the sign of S° for the reaction and justify your prediction.

(b) What is the sign of G° for the reaction? How would the sign and magnitude of G° be affected by an increase in temperature to 50 °C? Explain your answer.

2)        Propane, C3H8, is a hydrocarbon that is commonly used as fuel for cooking.

(a) Write a balanced equation for the complete combustion of propane gas, which yields CO2(g) and H2O(l)
(b) Calculate the volume of oxygen at 30.°C and 1.00 atmosphere that is needed to burn completely 10.0 grams of propane.  

3)  For the gaseous equilibrium represented below, it is observed that greater amounts of PCl3 and Cl2 are produced as the temperature is increased. 

PCl5(g) <===> PCl3(g) + Cl2(g) 

a)What is the sign of S° for the reaction? Explain. 

b) What change, if any, will occur in G° for the reaction as the temperature is increased. Explain your reasoning in terms of thermodynamic principles. 
4) Consider the following reaction:


2Al(s) + 3Cl2(g)  2AlCl3(s);    H = -704 kJ/mol
a) Is the reaction exothermic or endothermic?

b) Calculate the heat produced when 10.0 g AlCl3 forms.

c) How many grams of Al are required to produce 1.00 kJ of energy?

1)

a) 

[delta]S < 0  one point
The number of moles of gaseous products is less than the number of moles of gaseous reactant

OR   one point
a liquid is formed from gaseous reactants.



b) one point

[delta]G < 0   one point
[delta]G becomes less negative as the temperature is increased since [delta]S < 0 and [delta]G = [delta]H - T[delta]S. The term - T[delta]S adds a positive number to [delta]H. one point
2)

a) one point
C3H8 + 5 O2 --> 3 CO2 + 4 H2O

ignore phases (even when wrong)
multiples are OK
if balanced wrong, parts b and c should be consistent 



b) three points

10.0 g C3H8 x (1 mol C3H8 / 44.1 g C3H8) = 0.227 mol C3H8
0.227 mol C3H8 x (5 mol O2 / 1 mol C3H8) = 1.13 mol O2
V = [ (1.13 mol O2) (0.0821 L atm mol¯1 K¯1) (303K) ] ÷ 1.00 atm = 28.1 L O2


3a)  one point delta S = 0 one point because it is at equilibrium.

b)  one point delta G will decrease as temp rises because the reaction is endothermic. one point
4) A) exothermic because the H is negative. one point for answer for explanation
B) 10.0 g AlCl3 /  1 mole    /  -704 KJ  =  - 52.8 KJ  =
             / 133.339 g /  1 mole              
C) two points total
D) H=  Hf m
   =    / -704 KJ /   x  1.42 x 10 -3 moles AlCl3     =
         /   mol      /

   =  1.42 x 10 -3 moles AlCl3  /   2 moles Al    /  =  1.42 x 10 -3 moles Al

                                                /    2 moles AlCl3 /
       =  1.42 x 10 -3 moles Al  /  26.98 g Al / = 0.0383 g Al
                                                                    /  1 mole Al  /

