LA 1:  14 pts
Using the general chemical reaction: (14 pt)

NH2CONH2(aq)  + 2 H2O(l)  (  2 NH3(g)  + CO2(g)

(H= 125 kJ/mol









Kc = 8.6 x 1010

In which direction does the reaction proceed to equilibrium when:

a) The temperature is increased?






b) NH2CONH2  is added to the equilibrium mixture?



c) NH3  is added to the equilibrium mixture?




d) The pressure is increased by adding argon gas?




e) A catalyst is added?







f) Qc = 1.6 x 10-7








g) CO2 is removed ?







LA 2:  9 pts.
Calculate the pH of a 0.12 M HCN solution and the concentration of all species present (HCN Ka = 4.9 x 10-10)


[HCN] = 






[H3O+] = 






[CN-] = 






pH = 






LA 3: 14 pts.
Calculate the pH of a buffer solution prepared by mixing 0.35 L of a 0.10 M acetic acid (CH3CO2H) with 0.43 L of a 0.15 M sodium acetate (CH3CO2Na)

Acetic acid Ka = 1.8 x10-5
If I add 0.01 mol HCl to this buffer solution what will the resulting pH be?  Assume the volume of HCl is negligible
LA 4:  pH Titration (13 pts.)
For the following titration of  35 mL of a 0.023 M NaOH solution with 0.034 M HCl, calculate the pH on addition of the listed volume of NaOH

    Vol. NaOH added




pH

0 mL








11.8 mL







23.68 mL







34.2  mL







LA 5:  Equilibrium  (10 pts.)
a)  Write the equilibrium equation for the following reaction

2 NH3(g)  (  N2(g)  +  3 H2(g)    

b) An equilibrium mixture at 500 K has the following concentrations:  [N2] = 3.0 x 10-2 M  [H2] = 3.7 x 10-2 M  [NH3] = 1.6 x 10-2 M, calculate the equilibrium constant, Kc
c) Calculate the Kp for this reaction at 500 K
Equations:

pH = -log [H3O+]

pOH = - log [OH-]

pH + pOH = 14

Kw = [H3O+] [OH-]

pKa = -log Ka

% dissociation = [HA] dissociated / [HA] initial

Kp = Kc (RT)(n

pH = pKa + log [Base] / [Acid]

M = mol/L
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