1) State the effect of an increase in temperature on the following equlibria:

a) 2SO2 + O2 ( 2SO3 + Heat
b) Heat + PCl5 ( PCi3 + Cl2 
c) Heat + N2 + O2 ( 2NO 
d) CO + H2O ( CO2 + H2 + Heat
e) N2 + 3H2 ( 2NH3 + Heat

2) State the effect of an increase of pressure on the following equilibria:

a) 2NO(g) + O2(g) (2NO2(g) + Heat

b) CaCO3 ( CaO + CO2 (g)

c) H2(g)+ I2 (g)( 2HI(g)

d) C2H4 + H2 (g)( C2H6

e) N2 (g) + 3H2 (g)( 2NH3 (g)
3) State the effect on the following equilibria if the stated stress is applied to the equilibrium indicated:












Stress

a) 2CO(g) + O2 (g)( 2CO2 (g)+ Heat




             add O2 


b) 2HI(g) + O2 (g)( 2H2O + I2 





             remove I2

c) H2O + CO(g) ( H2 (g)+ CO2 (g)                                     


add CO

d) CO(g)+ 2H2 (g)( CH3OH                                                                      
decrease pressure

e) H2 (g) + Cl2(g) ( 2HCl                                                                             
remove HCl

4) What is the effect on the concentration of chlorine if we----

a) Add PCl5 to PCl5 ( PCl3 + Cl2 (g)?

b) Add CO to CO(g) + Cl2 (g)( COCl2?

c) Decrease pressure H2 (g)+ Cl2 (g)( 2HCl?

d) Increase pressure 2HI(g) + Cl2 (g)( 2HCl + I2?

e) Cool 4HCl + O2 (g)( 2Cl2 + 2H20 + heat?
5) What effect does each of the following changes have on the equilibrium position for this reversible reaction?   PCl5(g)+heat(PCl3+Cl2
a) addition of Cl2
b) Increase the pressure

c) removal of heat

d) removal of PCl3 as it formed

6) What effect does each of the following changes have on the equilibrium position for this reversible reaction?  C(s)+H2O(g)+heat(CO(g)+H2(g)

a) Lower the temperature

b) Increase the pressure

c) Remove hydrogen

d) Adding water vapor

7) What effect does each of the following changes have on the equilibrium position for this reversible reaction?  2SO2(g)+O2(g) (2SO3(g)+heat

a) raise the temperature

b) lower the pressure

c) increase the concentration of O2(g)

d) remove O2(g)

8) State whether reactants or products will be favored by an increase in total pressure on each of the following reactions at equilibrium if there is no change explain.

a) 2O3(g) (( 3O2(g)

b) H2O(g) + C(s) (( H2(g) + CO(g)

c) 4NH3(g) + 5O2(g) (( 4NO(g) + 6H2O(g)

d) 2HD(g) (( H2(g) + D2(g)

e) Cl2(g) (( 2Cl(g)

9) State whether reactants or products will be favored by a decrease in temperature for each of the following reactions at equilibrium.

a) 2O3(g) (( 3O2(g) + Heat

b) Heat + H2O(g) + C(s) (( H2(g) + CO(g)

c) 4NH3(g) + 5O2(g) (( 4NO(g) + 6H2O(g) + Heat

d) Heat + 2HD(g) (( H2(g) + D2(g)

e) Heat + Cl2(g) (( 2Cl(g)

10) What effect does each of the following changes have on the equilibrium position for this reversible reaction?  2NaCl(aq) + 3O2(g) ( 2NaClO3(aq) + Heat
a) Add NaCl to the reaction

b) Increase the pressure the reaction is under

c) Decrease the temperature of the reaction.

11) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Zn(CO3) (aq) ( ZnO(aq) + CO2(g) + Heat
a) Subtract ZnO from the reaction

b) Decrease the pressure the reaction is under

c) Increase the temperature of the reaction.

12) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Heat + Al(s) + CuCl2(aq) ( Cu(s) + AlCl3(aq)
a) Subtract Cu from the reaction

b) Decrease the pressure the reaction is under

c) Increase the temperature of the reaction.

13) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Heat + Al2(SO4)3(aq) + Ca3(PO4)2(aq) ( AlPO4(aq) + CaSO4(aq)
a) Add AlPO4 to the reaction

b) increase the pressure the reaction is under

c) Decrease the temperature of the reaction.
14) What effect does each of the following changes have on the equilibrium position for this reversible reaction? PCl5(g) + heat ( PCl3(g) + Cl2(g)

a) addition of Cl2
b) Increase the pressure

c) removal of heat

d) removal of PCl3 as it formed
15) What effect do each of the following changes have on the equilibrium position for this reversible reaction?

C(s) + H2O(g) + heat ( CO(g) + H2(g)

a) Lower the temperature

b) Increase the pressure

c) Remove hydrogen

d) Adding water vapor
16) What effect does each of the following changes have on the equilibrium position for this reversible reaction?

2SO2(g) + O2(g) ( 2SO3(g) + heat

a) raise the temperature

b) lower the pressure

c) increase the concentration of O2(g)

d) remove O2(g)

17) Write the equilibrium-constant equation for each of the reaction on side one.

18) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Show direction change with an arrow.

2NaCl(aq) + 3O2(g) ( 2NaClO3(aq) + Heat
a) Add NaCl to the reaction

b) Increase the pressure the reaction is under

c) Decrease the temperature of the reaction.

19) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Show direction change with an arrow.

Zn(CO3) (aq) ( ZnO(aq) + CO2(g) + Heat
a) Subtract ZnO from the reaction

b) Decrease the pressure the reaction is under

c) Increase the temperature of the reaction.

20) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Show direction change with an arrow.

Heat + Al(s) + CuCl2(aq) ( Cu(s) + AlCl3(aq)
a) Subtract Cu from the reaction

b) Decrease the pressure the reaction is under

c) Increase the temperature of the reaction.

21) What effect does each of the following changes have on the equilibrium position for this reversible reaction? Show direction change with an arrow.

Heat + Al2(SO4)3(aq) + Ca3(PO4)2(aq) ( AlPO4(aq) + CaSO4(aq)
a) Add AlPO4 to the reaction

b) increase the pressure the reaction is under

c) Decrease the temperature of the reaction.

22) Write the equilibrium constant equation for each of the reactions above going from right to left.

Complete the following chart by writing left, right, none for equilibrium shift, and decrease, increase or remains the same for the concentration of reactant and product. K always remains the same for the same reaction.



____N2 (g) + ___H2 (g) ( ___NH3 (g) + 92.05 KJ
	Stress
	Equilibrium
	[N2]
	[H2]
	[NH3]
	K

	Add N2
	Right
	-----
	Decreases
	Increases
	Remains the same

	Add H2
	
	
	-----
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	-----
	

	Remove N2
	
	-----
	
	
	

	Remove H2
	
	
	-----
	
	

	Remove NH3
	
	
	
	-----
	

	Increases Temperature
	
	
	
	
	

	Decreases Temperature
	
	
	
	
	

	Increase Pressure
	
	
	
	
	

	Decrease Pressure
	
	
	
	
	


