Name: __________________________________________
Chemistry 1212 
1.) What is the concentration of H3O+ ions in a solution in which pH = 4.32?

pH= -log [H+]
4.32 = -log[H+]
4.78x10-5 = [H+]
2.) The pH of a solution of Ba(OH)2 is 9.40. What is the molarity of this Ba(OH)2 solution?

Ba(OH)2 ( Ba2+  +  2OH-
pH + pOH = 14
9.40 + pOH = 14

pOH = 4.6
4.6 = -log[OH​-]
[OH-] = 2.5x10-5


1Ba(OH)2  = 2 OH-





Ba(OH)2 = 2.5x10-5 / 2 = 1.3x10-5 M
3.) Calculate the pH of a 0.10 M solution of aqueous ammonia, Kb= 1.8x10-5
NH3 ( NH4+  + OH-
0.10
x
x
1.8 x10-5 = x2 / 0.10M

x = 1.34x10-3
pOH = -log(1.34x10-3)
pOH = 2.87
pH = 14 – 2.87 = 11.13
4.) Trimethylamine ionizes as follows in water. What is the percent ionization for a 9.0x10-2 M solution of (CH3)3N? Kb= 7.4x10-5
(CH3)3N  +  H2O   (   (CH3)3NH+  +  OH-

9.0x10-2


x
   x
7.4x10-5 = x2 / 9.0x10-2

%ionized = 2.58x10​-3 / 9.0x10-2 * 100 = 2.87%
x=2.58x10-3
5.) The hypothetical weak acid H2A ionizes as shown below. Calculate the [A2-] in 0.20 M H2A.

H2A     (    H+ + HA-



k1 = 1.0x10-7
HA-     (    H+ + A2-



k2 = 5.0x10-11
H2A     (    H+ + HA-  


HA-     (    H+ 
+
 A-2
.2
        x        x



1.41x10-4    1.41x10-4  
x
1.7x10-7 = x2 / .2



5.0x10-11 = (1.41x10-4)(x) / 1.41x10-4
1.41x10-4 = x




5.0x10-11 = x = [A-2]
6.) Calculate the pH of a solution that is 0.10M in acetic acid and 0.30M in sodium acetate.

Look up Ka for acetic acid = 1.8x10-5   pKa = 4.745
pH = pKa + log ([salt]/[acid])
pH = 4.745 + log (0.3/0.1)
pH = 4.745 + 0.477
pH = 5.22
7.) Calculate the pH for a buffer solution prepared by mixing 100.0 mL of 0.60 M NH3 and 200.0 mL of 0.45M NH4Cl.

Look up Kb for NH3 = 1.8x10-5   pKb = 4.745
100mL (0.6 mol/1L) (1/300 mL) = 0.2M NH3


200mL (0.45 mol/1L) (1/300 mL) = 0.3 M salt
pOH = pKb + log ([salt]/[base])
pOH = 4.745 + log (0.3/0.2)
pOH = 4.745 + 0.176 = 4.92
pH = 14-pOH = 9.08
8.) If 50.00 mL of 0.1000 M NaOH is titrated with 0.1000 M HCl, what is the pH of the solution after 30.00 mL of HCl solution has been added?

50.00 mL (1L / 1000 mL) (0.1000 mol / 1L) = 0.005 moles NaOH
30.00 mL (1L / 1000 mL) (0.1000 mol / 1L ) = 0.003 mol HCl
0.005 moles OH-  initial - 0.003 moles used up = 0.002 moles OH- left
0.002 moles OH- / 0.8L solution = 0.25 M OH-
pOH = -log (0.25) = 1.60 

pH = 14 – 1.60 = 12.40
9.) Which one is the best indicator to choose when titrating CH3COOH with NaOH solution?
Acid Color

pH range

Base Color

a.) pink

1.2-2.8


yellow

b.) blue

3.4-4.6


yellow

c.) yellow

6.5-7.8


purple

d.) colorless

8.3-9.9


red

10.) Draw a titration curve for the titration of a solution of NaOH by addition of a solution of HCl.  Remember to label the axes.

Starts out all base pH > 7 

as add HCl pH drops 

at equilivance point pH = 7 

after equilivance point pH < 7
11.) Calculate the molar solubility of AgCl at 25ºC.  Ksp = 1.8x10-10.
AgCl     (    Ag+ +   Cl-
1.8x10-10‑ = (x)(x)
1.34x10-5 mol/L = x
12.) The solubility of bismuth sulfide is 1.8x10-5g/100 mL of water at 18ºC. Calculate the Ksp for Bi2S3 at 18ºC.
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Bi2S3  (  2Bi3+  
+
  3S2- 
                 2(3.5x10-7)

3(3.5x10-7)
Ksp = (7.0x10-7)2 (1.05x10-6)3 = 5.68x10-31
13.) If NaCl is added to a 0.010 M solution of AgNO3 in water at 25ºC, at what [Cl-] does precipitation of AgCl begin?  Ksp for AgCl = 1.8x10-10
AgNO3     (     Ag+ + NO3-  (all nitrates are soluble)
AgCl     (    Ag+ 
+
 Cl-

         0.010M
  
  x
1.8x10-10 = 0.10 x
1.8x10-8 = x = [Cl-]
14.) How many grams of AgCl will dissolve in 1.0 L of 0.25M KCl? Ksp for AgCl is 1.8x10-10.
AgCl     (    Ag+ 
+
 Cl-
Ksp = [Ag+] [Cl-]
1.8x10-10 = [x][.25]
7.2x10-10 = x = [Ag+]
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1.04x10-7 grams of AgCl dissolve
15.) For each of the following questions, label them as either thermodynamic or kinetic concepts.
a. Can substances react when they are put together?  thermodynamic
b. If a reaction occurs, how fast will it occur?  kinetic
c. What is the mechanism by which the reaction occurs?  kinetic
d. If substances react, what energy changes are associated with the reaction? thermodynamic
16.) The rate expression for the following reaction is found to be 

rate = k[N2O5]. What is the overall reaction order?
2N2O5 (g)  (  4NO2 (g)  +  O2 (g)
First order
17.) Which of the following reactions would be expected to be the slowest?

a. Ag+ (aq) + Cl- (aq)  ( AgCl(s)

b. H+ (aq)  +  OH- (aq)  ( H2O (l)

c. CH4  (g)  +  2O2 (g)  (  CO2 (g)  +  2H2O (g)

d. Pb2+ (aq)  +  CrO42- (aq)  (  PbCrO4 (s)

e. H+ (aq)  +  CN- (aq)  ( HCN (aq)

All gases far apart, it takes a long time for gases to collide and react. 
18.) Consider the following rate law expression: rate = k[A]2[B]. Which of the following is not true about the reaction having this expression?

a. The reaction is first order in B.  true
b. The reaction is overall third order.  true
c. The reaction is second order in A.  true
d. Doubling the concentration of A  doubles the rate.  False  it quadruples the rate
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