Unit 9 — Chapter 15: Acid-Base Equilibrium & Buffers Name

Assignment #9: Chapter Review Problems Period
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A certain indicator HIn has a pK, of 3.00 and a color change becomes visible when 7.00% of the
indicator has been converted to In". At what pH is this color change visible?

Which of the indicators in Figure 15.8 could be used for the titrations of 0.200 M acetic acid (K, =
1.8 X 10) with 0.100 M KOH and 0.200 M HCIO3 with 0.100 M KOH?

Which of the indicators in Figure 15.8 could be used for the titrations of 0.100 M Ba(OH), with
0.400 M HCl and 0.100 M HNNH; with 0.200 M HNOs?

Which of the indicators in Figure 15.8 could be used for the titrations of 0.100 M lactic acid
(HC3Hs0s3, pK, = 3.86) with 0.100 NaOH M and 0.100 M NHs (K, = 1.8 X 10°°) with 0.100 M HCI?

Which of the indicators in Figure 15.8 could be used for the titrations of 0.100 M propanoic acid
(HC3Hs02, Ko = 1.3 X 10°) with 0.100 M NaOH and 0.100 M pyridine (Kp= 1.7 X 10°) with 0.100 M
HCI?

Estimate the pH of a solution in which bromocresol green is blue and thymol blue is yellow. (See
Figure 15.8)

A solution has a pH of 7.0. What would be the color of the solution if each of the following
indicators were added? (See Figure 15.8)

a. thymol blue b. bromothymol blue c. methylred d. crystal violet
Write balanced equations for the dissolution reactions and the corresponding solubility product
expressions for each of the following solids.

da. AgC2H302 b. Al(OH)3 C. Ca3(PO4)2

Write balanced equations for the dissolution reactions and the corresponding solubility product
expressions for each of the following solids.
4. Ang03 b. CE(|O3)3 C. Ban

10) Use the following data to calculate the K, value for each solid.

a. The solubility of CaC,04is 6.1 X 103 g/L.
b. The solubility of Bilz is 1.32 X 10”> mol/L.

11) Use the following data to calculate the K, value for each solid.

a. The solubility of Pbs(PO4); is 6.2 X 1022 mol/L.
b. The solubility of Li,CO3 is 7.4 X 102 mol/L.

12) The concentration of Pb?* in a solution saturated with PbBrys)is 2.14 X 102 M. Calculate K, for

PbBrz.



13) The concentration of Ag* in a solution saturated with Ag,C;04) is 2.2 X 10* M. Calculate K, for
Ag2C204.

14) Calculate the solubility of each of the following compounds in moles per liter. Ignore any acid-
base properties.
a. AgsPO4, Ksp=1.8X 108
b. CaCOs, Ksp = 8.7 X 10
c. HgaCly, Ksp = 1.1 X 10728 (Hg,** is the cation in the solution)

15) Calculate the solubility of each of the following compounds in moles per liter. Ignore any acid-
base properties.
a. Pbly, Ksp=1.4X 108
b. CdCOs, Ksp =5.2 X 102
C. Sr3(PO4), Ksp =1 X 10732

16) The solubility of the ionic compound M,Xs, having a molar mass of 288 g/mol, is 3.60 X 107 g/L.
Calculate the K, of the compound.

17) A solution contains 0.018 mol each of I', Br, and ClI. When the solution is mixed with 200.0 mL
of 0.24 M AgNOs what mass of AgCl) precipitates out, and what is the [Ag*]? Assume no
volume change.

Agl, Ks» = 1.5 X 10°®
AgBr, K;, = 5.0 X 1022
AgCl, Ksp = 1.6 X 10710

18) Calculate the molar solubility of Co(OH)s, Ksp = 2.5 X 10,
19) Calculate the molar solubility of Cd(OH),, Ksp = 5.9 X 107,

20) For each of the following pairs of solids, determine which solid has the smallest molar solubility.
da. CaFZ(s), Ksp = 4.0 X 10-11, or Ban(s), Ksp = 2.4 X :I.O-5
b. Caa(PO4)z(5), Ksp = 1.3 X 10_32, or FePO4(5), Ksp = 1.0 X 10-22

21) For each of the following pairs of solids, determine which solid has the smallest molar solubility.
a. FeCy04s), Ksp = 2.1 X 107, or Cu(104)zs), Ksp = 1.4 X 1077
b. Ag:COs), Ksp = 8.1 X 102, or Mn(OH)ys), Ksp = 2 X 10723

22) Calculate the solubility (in moles per liter) of Fe(OH)s (K5, = 4 X 10%) in each of the following.
a. water
b. a solution buffered at pH = 5.0
c. a solution buffered at pH = 11.0



23) The K, for silver sulfate (Ag,S0.) is 1.2 X 10°. Calculate the solubility of silver sulfate in each of
the following.
a. water
b. 0.10 M AgNOs3
c. 0.20 M K;S04

24) Calculate the solubility of solid Ca3(PO4) (Ksp = 1.3 X 10?) in a 0.20 M Na3sPO, solution.
25) The solubility of Ce(I0s)3 in a 0.20 M KIOs solution is 4.4 X 10 mol/L. Calculate K, for Ce(10s)s.

26) What mass of ZnS (Ksp = 2.5 X 102%) will dissolve in 300.0 mL of 0.050 M Zn(NOs),? Ignore the
basic properties of S%.



