Acid/Base In-class Review




Name _________________________










Period _____  Date ______________

1. What has been the top produced industrial chemical in the US for many years?

2. How would you describe a base that ionizes completely?

3. How many elements are in a binary acid?

4. How many elements are in a ternary acid?

5. What's the name of H3PO4?

6. What's the name of HNO3?

7. What's the name of H2SO4?

8. What's the name of NaOH?

9. What's the name of NH3?

10. What's the name of HCl?

11. What do bases taste like?

12. What characterizes a strong acid?

13. What color is litmus dipped in an acid?

14. What do bases feel like?

15. What do acids react with?                  And what is produced when they do so?

16. What do bases react with?

17. What do acids taste like?

18. What color is litmus dipped in a base?

19. How can you tell from the formula if a ternary acid is strong or weak?

20. How can you tell from the formula if a binary acid is strong or weak?

21. How can you tell from the formula if a base is strong or weak?

22. Is H3PO4 strong or weak?

23. Is HNO3 strong or weak?

24. Is H2SO4 strong or weak?

25. Is NaOH strong or weak?

26. Is NH3 strong or weak?

27. Is HCl strong or weak?

28. Is H2CO3 strong or weak?

29. Is HC2H3O2 strong or weak?

30. What do you call a substane that results in excess hydrogen ions in a water solution?

31. What do you call a substance whose aqueous solution conducts an electric current?

32. What is a hydroxide ion?

33. What do you call a substance that results in excess hydroxide ions in a water solution?

34. Are vinegar and lemon juice acidic or basic?

35. Are acids or bases used in many cleaning products?

36. pH greater than 7:  acid or base?

37. Is HCl a binary acid or a ternary acid?

38. When a strong base is neutralized by a strong acid, what are the two products?

39. How would you describe an acid that incompletely dissociates?

Acid and Base Strength Worksheet



Name _________________________










Period _____  Date ______________

What makes an acid acidic are the excess hydrogen ions (H+)* that these substances cause in a water solution.

Strong acids, like HCl, dissociate (break up) completely in solution, giving a maximum number of hydrogen ions.  Another way to say this is, strong acids IONIZE completely while weak acids don't.


  

  HCl particles ionize completely in water to yield H+ and Cl-



   Thus HCl is a STRONG ACID.



------------------------------------------------------------------------------------------------------------------





 Only some H3PO4 particles ionize in water.  So in a 




solution there will be intact H3PO4 particles as well as




H+ and H2PO4-.  Thus H3PO4 is a WEAK ACID.

So, how do you know which acids are strong and which are weak?  Easy; there are a few rules.

First, a few definitions:

· A binary acid is made of two elements: hydrogen and something else.  HCl is a binary acid made of hydrogen and chloride.  Count 'em.  Hydrogen (one), chloride (two).  Ta-da!

· A ternary acid is made of more than two elements: hydrogen and at least two other elements.  H2SO4, with three elements, is a ternary acid.  So is H3PO4 and acedic acid, HC2H3O2.  (Notice acid formulas always start with a hydrogen.  These are the hydrogens that can break free in water to a lesser or greater degree depending on the strength of the acid.)

THE RULES for deciding if an acid is strong or weak!

· The only strong binary acids are HCl, HBr, and HI.  (Notice Cl, Br, and I are together on the periodic table.)  All other binary acids are weak.

· Ternary acids are a little trickier, but not much.  Compare the number of oxygens and hydrogens in the formula.  If the number of oxygens exceeds the number of hydrogens by 2 or more, the acid is strong.  All other ternary acids are weak.


H3PO4
3 hydrogens and 4 oxygens (only one more oxygen than hydrogen).   WEAK


H2SO4
2 hydrogens and 4 oxygens (two more oxygens than hydrogen).  STRONG.

*Technically, the free H+ usually combines with a water molecule to form a hydronium ion (H3O+), but we will ignore this for the time being.

Bases are similar to acids, except what makes a base basic are the excess hydroxide ions (OH-) that these substances cause in a water solution.

Strong bases, like NaOH, dissociate (break up) completely in solution, giving a maximum number of hydroxide ions.  Another way to say this is, strong bases IONIZE completely while weak bases don't.

NaOH in water ionizes completely into Na+ ions and OH- ions.  Thus it's a STRONG base.

NH4OH in water only partially ionizes.  So in a solution there will be NH4OH particles, NH4+ particles and OH- particles.  Because it doesn't "release" all of its OH- ions, it's a WEAK base.

THE RULES for deciding if a base is strong or weak!

· The only strong binary acids are those made of a Group 1 or 2 metal (alkali metals and alkaline earth metals) and hydroxide (OH-).  All other bases are weak.  (Note: Most base formulas end with OH, but not all.)

Practice.

Use the rules for determining acid and base strength to decide if the following acids and bases are strong or weak.  (Hint: when ternary acids dissociate, just take one hydrogen off the front of the formula.  H3PO4 dissociates into H+ and H2PO4-.)

Acid or base?
Strong or Weak?

Particles in water solution:
1. HCl
____________
____________

______________________________

2. HBr
____________
____________

______________________________

3. HNO3
____________
____________

______________________________

4. KOH
____________
____________

______________________________

5. Ca(OH)2____________
____________

______________________________

6. NH4OH
____________
____________

______________________________

7. HCHO2
____________
____________

______________________________

8. H3PO4
____________
____________

______________________________

9. NaOH
____________
____________

______________________________

10. H2SO4
____________
____________

______________________________

11. HF
____________
____________

______________________________

HCl




HBr




LiOH

Acid or base?


Acid or base?


Acid or base

Strong or weak?


Strong or weak?


Strong or weak?

Particles in solution:

Particles in solution:

Particles in solution:

Illustration of solution:

Illustration of solution:

Illustration of solution:


HC2H3O2



NH4OH



HF

Acid or base?


Acid or base?


Acid or base?

Strong or weak?


Strong or weak?


Strong or weak?

Particles in solution:

Particles in solution:

Particles in solution?

Neutralization Lab




Name ____________________________









Period _____  Date __________________

Purpose.  

Classify solutions as acidic or basic, and measure pH using indicators.

Procedure.

1. Place 4 drops of NaOH, NH4OH and HCl in separate wells of a spot plate.

2. Use small pieces of Hydron paper to measure the pH of each.  Note whether acid or base.

3. Add 1 drop of phenolphthalein to each well.  Nothe the appearance.

4. Add HCL one drop at a time (and swirl) to the NaOH and NH4OH wells until the color changes.  Count the number of drops.

5. Use Hydron paper to measure the pH of the solutions.

Data.


NaOH
NH4OH
HCl

Initial pH






Acid or base?






Appearance with phenolphthalein






Number of drops of HCl






Final pH






Question.

1. What does blue Hydron paper indicate?

2. What was the purpose of using phenolphthalein?

3. What does the change in color of phynolphthalein represent?

4. Which is the stronger base, NaOH or NH4OH?
Acid/Base Worksheet





Name ______________________________










Period _____ Date ____________________

Write the products of the complete dissociation (splitting into ions) of the following strong acids.

Acids are characterized by yielding an excess of hydrogen ions (H+) in a water solution.  Strong acids dissociate (split into ions) completely in water, providing high concentrations of hydrogen ions.  This high concentration of H+ corresponds to low pH values (<7).  The more complete the dissociation, the higher the H+ concentration will be, which will result in a lower pH value, and the acid will be considered strong.

Example:
HF  (  H+  +  F-

1. HCl  (  _________ + __________

2. HBr  (  __________ + __________

3. HNO3  (  __________ + __________

Write the products of the complete dissociation of the following strong bases.

Bases are characterized by yielding an excess of hydroxide ions (OH-) in a water solution.  Strong bases dissociate completely in water solution.  Weak bases only partially dissociate.  (Some bases, like ammonia, NH3, don't directly add OH- to the solution, but take in H+ resulting in a solution with excess OH-.)

Example:
NaOH  (  Na+  +  OH--
4. LiOH  (  __________ +  __________

5. KOH  (  __________  +  __________

6. Ca(OH)2  (  ___Ca2+__  +  __________

Write the products of the incomplete dissociation of the following weak acids or bases.

Weak acids and weak bases dissociate to varying degrees, but not completely like strong acids and strong bases. 

Example:
HC2H3O2  (  HC2H3O2  +  H+  +  C2H3O2-
7. HCHO2  (  __________  +  __________  +  __________

8. H3PO4  (  H3PO4_           + H2PO4-_          +   __________

9. NH4OH  (  __________ + __________  +  __________

Write the equations for the following neutralization reactions.

Whenever acids are mixed with bases, a neutralization reaction will occur.  The reactants are always an acid and a base and the products are always water and a salt (an ionic substance made of a metal and a nonmetal).  

Example:
HCl  +  NaOH  (   H2O  +  NaCl

10. HNO3  +  LiOH  (
11. HBr  +  NaOH  (
Acid Rain Worksheet (see "Acid Rain" article)

1. What is the pH of normal rain?

2. At what pH is rainwater considered acid rain?

3. What is the principal cause of acid rain?

4. What does coal contain that ultimately contributes to acid rain?

5. What is another important contributor?

6. What are three acids identified as components of acid rain?

7. List 4 damaging effects of acid rain.

8. What is one procedure that can reduce the production of nonmetal oxides (that lead to acid rain)?  What is the problem with this procedure?

9. The surest way to stop acid rain would be to stop burning all fossil fuels.  Is this solution practical now?  Do you think it might be possible in the future?  Why or why not?

On environmental problem that might be caused by acid rain is the decrease in the number of amphibians.  Frog and toad populations are declining at alarming rates.  Many species that were common ten years ago are not threatened, endangered, or extinct.  Many scientists attribute this decline to the sensitivity of frogs and toads to minute changes in the environment.  This decline in amphibians could affect all the animals that feed on them, as well as the animals on which they feed, and could eventually affect all food webs.

10. Besides the loss of an important link in the food web, why do you think the decline in amphibian populations is alarming? 

Quiz: Acids and Bases


A


Name _____________________________










Period ____ Date ____________________

1) One physical property of acids is a(n) _____.

a) slippery feel

b) pink color

c) sour taste

d) high pH

2) The top industrial chemical produced in the United States for many years has been _____.

a) sulfuric acid

b) ammonia

c) hydrochloric acid

d) oxygen

3) An acidic solution would have a pH of _____.

a) less than 7

b) more than 7

c) more than 14

d) equal to its molecular mass

4) A base that dissociates completely in water solution is known as a(n) _____.

a) weak acid

b) strong acid

c) weak base

d) strong base

5) A substance that produces hydrogen ions when it dissolves in water is said to be a(n) _____.

a) base

b) pH

c) acid

d) scale

6) Bases _____.

a) react with metal to produce hydrogen gas

b) turn litmus blue

c) have low pH

d) taste sour

7) Bases are often used in cleaning agents because they _____.

a) dissolve oils and greases

b) smell nice

c) taste bitter

d) taste sour

8) A substance that, when dissolved, conducts electricity is known as a(n) _____.

a) molecule

b) heterogeneous mixture

c) water

d) electrolyte

 Quiz: Acids and Bases


B


Name _____________________________










Period ____ Date ____________________

1) Bases are often used in cleaning agents because they _____.

a) taste bitter

b) taste sour

c) dissolve oils and greases

d) smell nice

2) One physical property of acids is a(n) _____.

a) sour taste

b) high pH

c) slippery feel

d) pink color

3) Bases _____.

a) react with metal to produce hydrogen gas

b) turn litmus blue

c) have low pH

d) taste sour

4) A substance that produces hydrogen ions when it dissolves in water is said to be a(n) _____.

a) base

b) scale

c) pH

d) acid

5) An acidic solution would have a pH of _____.

a) more than 7

b) more than 14

c) equal to its molecular mass

d) less than 7

6) The top industrial chemical produced in the United States for many years has been _____.

a) oxygen

b) sulfuric acid

c) ammonia

d) hydrochloric acid

7) A substance that, when dissolved, conducts electricity is known as a(n) _____.

a) heterogeneous mixture

b) molecule

c) electrolyte

d) water

8) A base that dissociates completely in water solution is known as a(n) _____.

a) weak base

b) weak acid

c) strong acid

d) strong base

Essential Concepts Chapter 14: Acids, Bases, and Salts

Obj 14.1 Characterize acids and bases

Acids in water solution:

· taste sour,

· react with metals to produce hydrogen gas,

· contain more H+ ions than OH- ions, and

· have a pH < 7.  (They turn blue indicator paper pink.)


Bases in water solution:

·  taste bitter,

· feel slippery,

· dissolve oils and fats,

· contain more OH- than H+ ions, and

· have a pH > 7.  (They turn pink indicator paper blue.)

Obj 14.2  Name and write the formulas for common acids and bases

Acids

HCl

hydrochloric acid

HNO3

nitric acid

H3PO4
phosphoric acid

H2SO4
sulfuric acid


Bases

NH3

ammonia

NaOH
sodium hydroxide

Obj 14.3 Characterize strong and weak acids and bases

Strong acids and bases ionize completely in water solutions.  Weak acids and bases do not.

Rules for recognizing strong acids and bases by their formulas

· Binary acids (those made of hydrogen and a nonmetal): HCl, HBr, HI are strong.  All other binary acids and HCN are weak.

· Ternary acids: If the number of oxygen atoms exceeds the number of hydrogen atoms by two or more, the acid is strong.  (Ternary acids are made of 3 or more elements.)  Examples:  H2SO4 is strong; H3PO4 is weak.

· Bases: group 1 and 2 metals with hydroxide (OH-) are strong.  All others are weak.

Obj 14.4  Define electrolye and salt

· Electrolytes are substances that dissociate in water providing ions that conduct electricity.  Acids and bases are electrolytes.

· Salt are crystalline compounds produced by the neutralization of an acid and a base.  Salts are composed of the negative ion of an acid and the positive ion of a base.  Salts contain neither H+ nor OH-.  

HCl (acid)  +  NaOH (base)  (  H2O  +  NaCl (salt)   

Obj 14.5  Describe the causes, consequences, and possible solutions to the acid rain problem.

Test Chapter 14: Acids, Bases, Salts

A

Name _____________________________









Period _____ Date __________________

True or False 

_______ 1. A base that ionizes completely in a solution is called a strong base.

_______ 2. A binary acid contains only two elements.

_______ 3. A ternary acid contains three elements.

Matching

_______ 4. phosphoric acid





_______ 5. hydrochloric acid




_______ 6. sodium hydroxide

_______ 7. ammonia




_______ 8. sulfuric acid





_______ 9. nitric acid

a. H3PO4
b. HNO3 

c. H2SO4
d. NaOH

e. NH3
f. HCl

Write the letter of the term or phrase that best completes the statement or answers the question.

_______ 10) Which of the following characterizes a strong acid?

a) It has two or more hydrogen atoms per formula unit

b) It is a ternary acid

c) It has the same number of hydrogen atoms as there are oxygen atoms

d) It ionizes completely into positive and negative ions

_______ 11) Which of the following would be produced from the reaction between an acid and a metal?

a) carbon dioxide

b) hydrogen

c) water

d) hydroxide ions

_______ 12) Which of the following is a property of a base?

a) bitter taste

b) nonelectrolyte

c) sour taste

d) none of the above

_______ 13) 
Which of these acids would be considered strong?

a) H2CO3
b) H3PO4
c) H2SO4
d) HC2H3O2
_______ 14) A substance whose aqueous solution conducts an electric current is a(n)

a) dimer

b) electrolyte

c) crystalloid

d) conductor

_______ 15) Which of these bases would be considered weak?

a) NH4OH

b) NaOH

c) Ca(OH)2
d) KOH

Label each of the following descriptions as characteristic of acids (A) or bases (B).


A

_______ 16) Dissolve fats and greases

_______ 17) Bitter taste

_______ 18) Turn litmus blue

_______ 19) Result in excess hydroxide ions in a water solution

_______ 20) Turn litmus red

_______ 21) React with metals to produce hydrogen gas

_______ 22) In vinegar and lemon juice

_______ 23) In many cleaning products

_______ 24) pH greater than 7

_______ 25) Slippery

Matching

_______ 26) A binary acid

_______ 27) A product, with water, of neutralization of an acid with a base

_______ 28) A ternary acid

_______ 29) Incompletely dissociates

_______ 30) Conducts electricity when dissolved




a. Salt

b. Weak Acid

c. Electrolyte

d. HCl

e. H2SO4 

Test Chapter 14: Acids, Bases, Salts

B

Name _____________________________









Period _____ Date __________________

Write the letter of the term or phrase that best completes the statement or answers the question.

_______ 1) A substance whose aqueous solution conducts an electric current is a(n)

a) crystalloid

b) conductor

c) dimer

d) electrolyte

_______ 2) Which of the following characterizes a strong acid?

a) It has the same number of hydrogen atoms as there are oxygen atoms

b) It has two or more hydrogen atoms per formula unit

c) It is a ternary acid

d) It ionizes completely into positive and negative ions

_______ 3) Which of these acids would be considered strong?

a) H3PO4
b) H2CO3
c) HC2H3O2
d) H2SO4
_______ 4) 
Which of the following would be produced from the reaction between an acid and a metal?

a) hydrogen

b) carbon dioxide

c) water

d) hydroxide ions

_______ 5) Which of the following is a property of a base?

a) bitter taste

b) nonelectrolyte

c) sour taste

d) none of the above

_______ 6) Which of these bases would be considered weak?

a) NH4OH

b) Ca(OH)2
c) NaOH

d) KOH

Label each of the following descriptions as characteristic of acids (A) or bases (B).


A

_______ 7) In vinegar and lemon juice

_______ 8) In many cleaning products

_______ 9) Bitter taste

_______ 10) Dissolve fats and greases

_______ 11) Turn litmus blue

_______ 12) Turn litmus red

_______ 13) Result in excess hydroxide ions in a water solution

_______ 14) pH greater than 7

_______ 15) React with metals to produce hydrogen gas

_______ 16) Slippery

Matching












B

_______ 17) Incompletely dissociates

_______ 18) Conducts electricity when dissolved

_______ 19) A binary acid

_______ 20) A product, with water, of neutralization of an acid with a base

_______ 21) A ternary acid

a. 
Salt

b. Weak Acid

c. Electrolyte

d. HCl

e. H2SO4
True or False 

_______ 22. A base that ionizes completely in a solution is called a strong base.

_______ 23. A binary acid contains three elements.

_______ 24. A ternary acid is always strong.

Matching

_______ 25. ammonia




_______ 26. sulfuric acid





_______ 27. phosphoric acid




_______ 28. hydrochloric acid




_______ 29. sodium hydroxide

_______ 30. nitric acid

a. NaOH

b. H3PO4
c. NH3
d. HNO3 

e. H2SO4
f. HCl

Name _____________________________ Per _____

Review Sheet Chapter 14: Acids, Bases, and Salts

Acids
Bases

Taste
1.
7.

Reaction (metals, oils, fats)
2.
8.

Litmus color
3.
9.

In water, [H+] >, <, = [OH-]?
4.
10.

pH
5.
11.

electrolyte?
6.
12.

13. What is a binary acid?
_______________________________________________________

14. What is a ternary acid?
_______________________________________________________

15. What are the strong binary acids?
_________________________________________________

16. How can you recognize a strong ternary acid? 
_____________________________________

17. How can you recognize a strong base?
___________________________________________

18. What does it mean to be a strong acid or a strong base? _______________________________

What are the names or formulas of these acids and bases:

Indicate if strong or weak.

19. H2SO4

______________________________
25.
_______________


20. H3PO4

______________________________
26.
_______________


21. hydrochloric acid

__________________
27.
_______________

22. nitric acid


__________________
28.
_______________

23. NaOH

______________________________
29.
_______________

24. NH3

______________________________
30.
_______________

31. What is an electrolyte?
_______________________________________________________

32. What is the  formula for a hydrogen ion? 
__________

33.What is the formula for a hydroxide ion?

__________

34. In terms of acids and bases, what is a salt?
_____________________________________
_________________________________________________________________________

35.  What is produced when an acid reacts with a metal?  _______________________________

Complete the following neutralization reactions:

36.  Ca(OH)2  +  H2SO4  (  ____________________________________________________

37.  Mg(OH)2  +  H3PO4  (  ____________________________________________________

HCl





HCl





HCl





Cl-





Cl-





Cl-





H+





H+





H+





H3PO4





H3PO4





H3PO4





H2PO4-





H3PO4





H3PO4





H+














