Acids and Bases Homework



Name_______________________________________

I. Nomenclature:  Name the following acids


Give the formula for the following acids.

	1.  HF
	_______________________________
	1.  hydroiodic acid
	_________________

	2.  H3PO4
	_______________________________
	2.  sulfuric acid
	_________________

	3.  H2SO3
	_______________________________
	3.  selenic acid
	_________________

	4.  H2S
	_______________________________
	4.  nitrous acid
	_________________

	5.  H3N
	_______________________________
	5.  hydrobromic acid
	_________________

	6.  HIO3
	_______________________________
	6.  oxalic acid
	_________________

	7.  H3AsO3
	_______________________________
	7.  chromic acid
	_________________

	8.  H3P
	_______________________________
	8.  nitric acid
	_________________

	9.  H2CO3
	_______________________________
	9.  phosphorous acid
	_________________

	10. HSCN
	_______________________________
	10. cyanic acid
	_________________


II.  Conjugate Acid Base Pairs

Use the Brønsted-Lowry definitions of acids and bases to identify the acid, base, conjugate acid, and conjugate base in each of the following reactions.

a.  HF (aq)  +  H2O (l)  ↔ H3O+ (aq)  +  F- (aq)

b.  HCl (aq)  +  H2O (l)  ↔  H3O+ (aq)  +  Cl- (aq)

c.  HC2H3O2 (aq)  +  H2O (l)  ↔  H3O+ (aq)  +  C2H3O2- (aq)

d.  HNO3 (aq) +  H2O (l)  ↔  H3O+ (aq)  +  NO3- (aq)

e.  NH3 (aq)  +  H2O (l)  ↔  OH- (aq)  +  NH4+ (aq)

f.  CH3COO- (aq) +  H2O (l)  ↔  CH3COOH (aq)  +  OH- (aq)

	
	Acid
	Base
	Conjugate Acid
	Conjugate Base

	a.
	
	
	
	

	b.
	
	
	
	

	c.
	
	
	
	

	d.
	
	
	
	

	e.
	
	
	
	

	f.
	
	
	
	


III.  Acid Dissociation Constant Expressions:  Complete the following reactions and write the Ka.

1.  HNO3 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

2.  H3BO3 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

3.  H2SO3 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

4.  HClO4 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

5.  HC2H3O2 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

6.  HF (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

7.  H2S (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

8.  NH4+ (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

9.  HCO3- (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

10. H3PO4 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Ka =

IV.  Base Dissociation Constant Expressions:  Complete the following reactions and write the Kb.

1.  C5H5N (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

2.  C6H5NH2 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

3.  (CH3)2NH (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

4.  N2H4 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

5.  PO3-3 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

6.  F- (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

7.  CO3-2 (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

8.  HCO3-(aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

9.  CH3NH2  (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

10. ClO- (aq)  +  H2O (l)   ↔  _____________  +  _____________  Kb =

V.  pH Calculations:  Determine the pH of each of the following substances.  Assume all of them completely dissociate.

1.  1 x 10-5M HNO3
2.  0.01M HBr

3.  2.50 x 10-6M HCl

4.  8.750 x 10-4M HI

5.  0.033M H2SO4
6.  0.00256M HCl

7.  a solution with [H3O+] = 4.2 x 10-2M

8.  a solution with [H3O+] = 6.35 x 10-10M

9.  a solution with [H3O+] = 1.35 x 10-8M

VI.  Self-Ionization:  




	Determine the hydronium ion concentration of

	the following:

	1.  drain cleaner with a pH of 13.0

	2.  ammonia with a pH of 11.0

	3.  human blood with a pH of 7.4

	4.  apple juice with a pH of 3.5

	5.  a solution with a pH of 3.70


VII.  Acid Dissociation Constant Calculations & pH

1.  Calculate the Ka for formic acid, HCOOH, if a 0.024M solution has a pH of 2.7.

2.  Calculate the concentration of acetic acid molecules in a bottle of vinegar.  The concentration of acetate ions is 0.0025M, and Ka for acetic acid is 1.74 x 10-5.  The equilibrium equation is

CH3COOH (aq)  +  H2O (l)  ↔  CH3COO- (aq)  +  H3O+ (aq)

3.  Calculate the Ka for butyric acid if a 0.33M solution has a pH of 2.65.

4.  Calculate the Ka for lactic acid if a 0.2800M solution has a pH of 2.21.

5.  Most berries have a tart taste because they contain benzoic acid.  Calculate the concentration of benzoic acid molecules in a solution with a pH of 4.96.  The Ka for benzoic acid is 6.3 x 10-5.  The equation for the equilibrium reaction is written below.

C6H5COOH (aq)  +  H2O  ↔  C6H5COO- (aq)  +  H3O+ (aq)

6.  The pH of a 0.100M solution of formic acid is 2.38.  What is the Ka for HCOOH?

7.  Calculate the Ka for the following acids using the given information:  0.220M solution of H3AsO4 with a pH of 1.50; 0.0400M solution of HClO2 with a pH of 1.80.

VIII.  Titration:  Solve the following.

1.  If 25 mL of 0.020M potassium hydroxide were used to titrate 15 mL of sulfuric acid solution, what is the molarity of the sulfuric acid solution?

2.  If 25 mL of 0.10M sodium hydroxide were used to titrate 20 mL of hydrochloric acid, what is the molarity of the hydrochloric acid solution?

3.  In the titration of 45 mL of liquid drain cleaner containing sodium hydroxide, 25mL of 0.75M nitric acid must be added to reach the equivalence point.  What is the molarity of the base in the cleaner?

4.  If 40.mL of 0.030M nitric acid are required to titrate 30.mL of barium hydroxide solution, what is the molarity of the barium hydroxide solution?

5.  In the titration of 35mL of liquid drain cleaner containing sodium hydroxide, 50.mL of 0.40M hydrochloric acid must be added to reach the equivalence point.  What is the molarity of the base in the cleaner?

6.  A volume of 10.mL of 0.75M sodium hydroxide neutralizes a 30.mL sample of hypochlorous acid solution.  What is the concentration of hypochlorous acid?

