Osukuuni Practice Questions

CHEM 1151

Acids, Bases, and Salts



1. Given a set of compounds, explain how you would classify each as an acid or a base.
Classify each of the following compounds as an acid or a base: HCl, BF3, KOH, NH3, Ca(OH)2, HNO3.
Acids: proton (H+) containing compounds or electron pair acceptors: HCl, BF3, HNO3
Bases: hydroxide (OH-) containing compounds or electron pair donors: KOH, NH3, Ca(OH)2
2. Classify the following acids as monoprotic, diprotic, or triprotic: 

HClO4 (perchlorid acid), H2C2O4 (oxalic acid), HC2H3O2 (acetic acid), H2SO4 (sulfuric acid), H3PO4 (phosphoric acid), H2C4H4O4 (succinic acid)

Conider acidic and nonacidic protons in HC2H3O2 and H2C4H4O4
Monoprotic: HClO4, HC2H3O2
Diprotic: H2C2O4, H2C4H4O4, H2SO4
Triprotic: H3PO4
3. Write the formula for each of the following:

a) Conjugate base of H2SO3

b) Conjugate base of NH4+
c) Conjugate base of H2S

d) Conjugate acid of OH-
e) Conjugate acid of CN-

f) Conjugate acid of HPO42-
a) HSO3-



b) NH3
c) HS-




d) H2O
e) HCN




f) H2PO4-
4. Write a balanced chemical equation to represent each of the following acid-base neutralization reactions:

a) HCl and KOH
b) HNO3 and NaOH

c) H2SO4 and Ca(OH)2
a) HCl  +  KOH  →  KCl  +  H2O

b) HNO3 + NaOH  →  NaNO3  +  H2O

c) H2SO4 + Ca(OH)2  →  CaSO4  +  2H2O

5. Calculate the hydronium ion concentration, [H3O+], given the following hydroxide ion concentrations, [OH-]. Indicate whether each of the solutions is acidic, basic, or neutral.

a) 2.5 x 10-3 M

b) 1.2 x 10-11 M

c) 5.2 x 10-10 M

d) 3.7 x 10-4 M

[H3O+] x [OH-] = 1.00 x 10-14
a) [H3O+] = (1.00 x 10-14)/[OH-] = (1.00 x 10-14)/( 2.5 x 10-3) = 4.0 x 10-12 M (basic)
b) [H3O+] = (1.00 x 10-14)/[OH-] = (1.00 x 10-14)/( 1.2 x 10-11) = 8.3 x 10-4 M (acidic)
c) [H3O+] = (1.00 x 10-14)/[OH-] = (1.00 x 10-14)/( 5.2 x 10-10) = 1.9 x 10-5 M (acidic)
d) [H3O+] = (1.00 x 10-14)/[OH-] = (1.00 x 10-14)/( 3.7 x 10-4) = 2.7 x 10-11 M (basic)
6. Calculate the hydroxide ion concentration, [OH-], given the following hydronium ion concentrations, [H3O+]. Indicate whether each of the solutions is acidic, basic, or neutral.

a) 5.2 x 10-3 M

b) 1.6 x 10-12 M

c) 3.4 x 10-10 M

d) 4.5 x 10-5 M


[H3O+] x [OH-] = 1.00 x 10-14
a) [OH-] = (1.00 x 10-14)/[ H3O+] = (1.00 x 10-14)/( 5.2 x 10-3) = 1.9 x 10-12 M (acidic)
b) [OH-] = (1.00 x 10-14)/[ H3O+] = (1.00 x 10-14)/( 1.6 x 10-12) = 6.3 x 10-3 M (basic)
c) [OH-] = (1.00 x 10-14)/[ H3O+] = (1.00 x 10-14)/( 3.4 x 10-10) = 2.9 x 10-5 M (basic)
d) [OH-] = (1.00 x 10-14)/[ H3O+] = (1.00 x 10-14)/( 4.5 x 10-5) = 2.2 x 10-10 M (acidic)
7. Calculate the pH of each of the following solutions and indicate whether the solution is acidic, basic, or neutral:

a) [H3O+] = 3.4 x 10-10 M

b) [H3O+] = 2.6 x 10-2 M
c) [OH-] = 3.4 x 10-13 M


d) [OH-] = 2.6 x 10-4 M

Given [OH-], determine [H3O+] before calculating pH

a) pH = - log[H3O+] = - log(3.4 x 10-10) = 9.5 (basic)
b) pH = - log[H3O+] = - log(2.6 x 10-2) = 1.6 (acidic)

c) [OH-] = 3.4 x 10-13 M, [H3O+] = 2.9 x 10-2 M
    pH = - log[H3O+] = - log(2.9 x 10-2) = 1.5 (acidic)

d) [OH-] = 2.6 x 10-4 M, [H3O+] = 3.8 x 10-11 M

    pH = - log[H3O+] = - log(3.8 x 10-11) = 10.4 (basic)

8. Calculate the hydronium ion concentration in solutions with each of the following pH values:

a) 3.4

b) 11.8

c) 2.0

d) 6.5

e) 11.3

Determine the hydroxide ion concentration of each solution.

a) [H3O+] = log inverse of negative pH = 10-pH = 10-3.4 = 4.0 x 10-4
    [OH-] = (1.00 x 10-14)/(4.0 x 10-4) = 2.5 x 10-11 M
b) [H3O+] = log inverse of negative pH = 10-pH = 10-11.8 = 1.6 x 10-12
    [OH-] = (1.00 x 10-14)/(1.6 x 10-12) = 6.3 x 10-3 M
c) [H3O+] = log inverse of negative pH = 10-pH = 10-2.0 = 1.0 x 10-2
    [OH-] = (1.00 x 10-14)/(1.0 x 10-2) = 1.0 x 10-12 M
d) [H3O+] = log inverse of negative pH = 10-pH = 10-6.5 = 3.2 x 10-7
    [OH-] = (1.00 x 10-14)/(3.2 x 10-7) = 3.1 x 10-8 M
e) [H3O+] = log inverse of negative pH = 10-pH = 10-11.3 = 5.0 x 10-12
    [OH-] = (1.00 x 10-14)/(5.0 x 10-12) = 2.0 x 10-3 M
9. What is a salt? Give one example each of salts containing:
a) monatomic positive and negative ions (a metal and a nonmetal).

b) a polyatomic positive ion and a nonmetal. 

c) a metal and a polyatomic negative ion.

An ionic compound; an electrolyte; dissociates completely into ions in solution.

a) NaCl


b) NH4Cl

c) Na2SO4
10. Identify the ions present in each of the following salts

a) NaBr

b) KCl

c) NH4Br
d) Ba(NO3)2

e) K3PO4 

a) Na+ and Br-


b) K+ and Cl-

c) NH4+ and Br-



d) Ba2+ and NO3-

e) K+ and PO43-
11. Determine the molarity of a KOH solution when 5.00 mL of 0.250 M H2SO4 solution neutralizes 25.00 mL of the KOH solution.
2KOH  +  H2SO4  →  K2SO4  +  2H2O

2 mol KOH reacts with 1 mol H2SO4
Mol H2SO4 = molarity x volume = 0.250 M x 0.00500 L = 0.00125 mol H2SO4
Mol KOH = 0.00125 mol H2SO4 x (2 mol KOH/1 mol H2SO4) = 0.00250 mol KOH

Molarity KOH = moles/volume = (0.00250 mol)/(0.02500 L) = 0.100 M
12. Determine the molarity of HCl solution if 28.50 mL is required to neutralize 32.00 mL of 0.110 M NaOH solution.
HCl  +  NaOH  →  NaCl  +  H2O

1 mol HCl reacts with 1 mol NaOH

Mol NaOH = molarity x volume = 0.110 M x 0.03200 L = 0.00352 mol NaOH
Mol HCl = 0.00352 mol NaOH x (1 mol HCl/1 mol NaOH) = 0.00352 mol HCl
Molarity HCl = moles/volume = (0.00352 mol)/(0.02850 L) = 0.124 M

13. Differentiate between an electrolyte and a nonelectrolyte. Give two examples each.

Electrolyte: dissociate into ions in solution and conducts electricity: NaBr, HCl

Nonelectrolyte: do not dissociate into ions in solution and do not conduct electricity: sucrose, glucose

