Equilibrium study guide HONORS     Name __________________________________

Students should be able to... 
· Describe a system in equilibrium 
· Find the reaction quotient, Q, (equilibrium expression) for a reaction equation 
· Solve for Q given initial concentrations or pressures 
· Using LeChatlier's principle, determine the direction of shift in an equilibrium when conditions are changed (concentration, pressure, phase change) 

· Find the solubility product constant for a slightly soluble solid (Ksp)
· Determine equilibrium concentrations from initial concentration and K 
· Calculate the solubility product value (Ksp) 
1. In the following reaction, substances are removed or added to shift the equilibrium.  State whether the change will shift the reaction toward the left, to the right, or will not change. 


ICl (g)  (  Cl2 (g)   +  I2  (g)    


delta H = -540 kJ/mol (exothermic)
a) remove chlorine -   
left 
right
no change

b) heat the reaction -   
left  
right
no change

c) add ICl - 

left  
right
no change

d) add iodine - 

left  
right
no change

e) remove ICl - 
   
left  
right
no change

2.  State in which direction the equilibrium would shift, if any, if the pressure on the system is increased.

a)   2  NH3   (   N2    +   3 H2   
left 
right
no change



b)     S(s)  +     H2 (g)  (   H2S (g)
left 
right
no change 

3. Write the equilibrium expression for each of the following unbalanced reactions:

a)  H2O (l)  (  H2O (g)
b)  H2 (g)  +  Cl2 (g)  (   HCl (g)
c) H2O (l)  (  H2 (g)  +  O2 (g)

4.   Write the Ksp expression for the following partially soluble solids:

a) AgCl

b) Ca3(PO4)2
c) PbCrO4
Solve.

5. 
Determine the equilibrium constant (Kc) for the following reaction.  All concentrations that are provided are at equilibrium.  
H2 + I2 <==> 2 HI when the equilibrium concentrations at 25 °C were found to be: 

[H2] = 0.0505 M
[I2] = 0.0498 M
[HI] = 0.389 M 

6. Determine the pressure equilibrium constant (Kp) for the following reaction.  All pressures that are provided are at equilibrium.                 N2 (g)  +  3 H2 (g) (  2 NH3 (g)   

Pressure of NH3 = 3.1 X 10-2 atm

Pressure of N2 = 8.5 X 10-1 atm

Pressure of H2 = 3.1 X 10-3 atm

7.  Consider the reaction:   PCl3 + Cl2 <===> PCl5
Calculate all three equilibrium concentrations when Kc = 16.0 and [PCl5]initial = 1.00 M.

8.  Consider the reaction: 
2  NOCl (g) (  2  NO (g) +  Cl2 (g)

If 1.5 mol of NOCl is placed in a 3.0 L flask, what is the concentration of Cl2 at equilibrium if the Keq value is 1.6 X 10-5 ? 

9. At 2200 deg C, Kp = 0.050 for the reaction:  N2 (g)  +  O2 (g)  (  2 NO 

What is the partial pressure of NO in equilibrium with N2 and O2 that were placed in a flask at initial pressures of 1.20 atm for N2 and O2  ?

10.  Determine the Ksp of calcium fluoride (CaF2), given that its molar solubility is 2.14 x 10¯4 moles per liter.

