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Acids and Bases – Topics 2 & 3 
Guided Notes for April 21st – 24th  

 

Day Complete by Topics Covered Tasks 
4 Tuesday  

April 21st  
Naming acids and bases -Read Notes on Table K and L 

-Complete practice problems 
 
(Supplemental) 
-Notes on naming acids and bases 
-Practice problems on naming 
 

5 Wednesday 
April 22nd  

Self-Ionization of water -Read notes 
-Watch video on review of scientific 
notation  
-Practice problems 
 
(Supplemental) 
-Read notes on Kw 
-Practice problems 
 

6 Thursday 
April 23rd  

pH Relationships between 
[H+] and [OH-] 

-Read notes on pH scale 
-Fill out Table 
-Practice problems 
 
(Supplemental) 
-Read notes on relationship between pH 
and concentration of H+ and OH- 
 

7 Friday 
April 24th  

Practice Problems -Complete all practice problems  
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Topic 2: Naming Acids and Bases & Self-Ionization of Water 

Day 4 (April 21st) – Topic 2.1: Naming Acids and Bases 

XIII.  Table K & Table L 

A. Table K lists some common acids. Of those listed, some are strong, and others are weak. The strength of 
an acid is defined by the degree to which it ionizes in water.  A strong acid will completely ionize and a 
weak acid will partially ionize. Many factors influence the strength of an acid.  A discussion of these factors 
is beyond the scope of this first year chemistry course. Hydrochloric acid, HCl, is a strong acid. It is a major 
component of gastric juices found in the stomach and plays a key role in the digestion of food.  Citric acid is 
a weak acid and is responsible for the sour taste of citrus fruits.  
 

B. Table L lists some common bases. Of those listed, some are strong, and others are weak. The strength of a 
base is defined by the degree to which it dissociates in water to form hydroxide ions and metal ions. 
Sodium hydroxide, NaOH, is an example of a strong based and is used in drain cleaners. Aqueous ammonia, 
NH3(aq), is an aqueous solution of ammonia gas and is often written as NH4OH(aq) and is used in household 
cleaning products.  

 

 

 

 

 

 

 

 

 

 

C. Practice Problems 
1. What is the only positive ion in an aqueous solution of carbonic acid?  

 
2. Based on the Arrhenius theory of acids and bases, explain why sodium hydroxide is a base? 

 
3. Calcium hydroxide is dissolved in water. Identify the ion in solution which is responsible for making 

the solution basic.  
 

4. According to the Bronsted-Lowry theory, explain why NH3(aq) is classified as a base? 
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SUPPLEMENTAL CONTENT – This section below should be completed by: 

-ALL Honors students 
-Any Regents students enrolled in AP chemistry next year 
-Anyone that is looking for a challenge! 
 

XIV. Watch this video on naming acids and bases: https://www.youtube.com/watch?v=VhgpkmAaiAk& 

 
XV. Naming Binary & Ternary Acids 

A. Binary Acids 
1. Definition:  Acids which contain only TWO elements, hydrogen and the  

                  negative ion (nonmetallic ion AKA the anion). 
 

              Examples:  HI(aq)            HCl(aq)       H2S(aq) 

                                   Consider when an acid with a general chemical formula, HX, dissolves in water or  
                                   ionizes. It forms a cation, H+, and the anion, X-. 
 

2. The Process  

Step 1: Change the word hydrogen to the prefix  hydro-  in order to account  
               for the hydrogen. 

                            Step 2:  Name the anion and change the ending of the anion  from – ide  to –ic. 

                     Step 3:  Put step 1 & step 2 together, then add the word “acid” to each name. 

     hydro_____________ic  acid 

    Example:   HCl     hydrogen chloride 

          Step 1:  hydrogen becomes hydro 

          Step 2:  chloride becomes chloric 

         Step 3:  Hydrochloric Acid 

   3. Practice Examples: 

a.  HF   ________________________________ 

b.  HBr   _______________________________ 

c.  HI   ________________________________  

d.  H2S  _________________________________  
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B. Naming Ternary Acids:   
1. Definition: Acids which contain three elements of which one is hydrogen &    

                    contains a polyatomic ion,PAI, (Table E) 
 

2. The Process  

         Step 1: Go to Table E  & name the polyatomic ion.  
                       DO NOT use the prefix Hydro!! 
 
         Step 2:  If the name of the PAI ends in –ATE, then change it to –IC.   

                        If the name of the PAI ends in –ITE, then change it to –OUS. 

              Step 3:  Add the word acid to the name  

Example:  H2CO3 

             Step 1:  Name the PAI   carbonate 

                                                           Step 2:  The PAI ends in –ate, so change the ending to –ic and  it   
             becomes Carbonic.  

                             Step 3:  Carbonic acid 

3. Practice Examples 

a. H2Cr2O7  (aq)  ____________________________  

b. H3PO4(aq) _______________________________ 
 

c. H2SO3(aq)  _______________________________ 
 

d. HSCN  (aq)  ______________________________ 

C. Practice Problems 

Name the following Arrhenius Acids: 

1. HClO3(aq)   _______________________   
 

2. HNO2(aq)  ________________________   
 

3. HI(aq)  ________________________________  
   

4. HMnO4(aq)  ____________________________  
   

5. H2SO4 (aq)   _____________________________  
 

6. H2S (aq)  ________________________________  
 

7. H2C2O4 (aq)  ______________________________ 
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D. Writing the formula of a binary or ternary acid 
 

1. The Process… 
 

Step 1:  Write a H as the first element since every acid must have a  
                  hydrogen for the first element. 
 

Step 2:  Write the name of the anion.  Remember it could be a single  
                  letter or a PAI.  If it ends in   –IC   OR   -OUS , then go to Table E to identify    
                                              the PAI. 
 
                              Step 3:  Assign oxidation numbers, crisscross, and reduce to the simplest whole  
                                             number  ratio. 

Example:   oxalic acid 

     H+   (C2O4)-2  

     H2C2O4  (aq) 

 

2. Practice Problems:  Write the formula for the following acids: 
 

a.  hydrochloric acid   _____________________________  
 

b. carbonic acid  _________________________________  
 

c. nitric acid  ____________________________________  
 

d. hydrobromic acid  _____________________________  
 

e. chlorous acid  __________________________________  
 

f. chloric acid  _____________________________________ 
 

g. dichromic acid  ________________________________  
 

h. phosphoric acid  _______________________________  
 

i. perchloric acid  _______________________________  
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Day 5 (April 22) – Topic 2.2: Self-Ionization of Water 
 
XVI. Self-Ionization of Water or the Auto-Ionization of Water 

A. Description: Water molecules are in continuous motion. Occasionally, the collisions between water 
molecules are energetic enough to transfer a hydrogen ion from one water molecule to another. A 
water molecule that loses a hydrogen ion becomes a negatively charged hydroxide ion.  A water 
molecule that gains a hydrogen ion becomes a positively charged hydronium ion. The process of self-
ionization of water is shown below. 

 

 

 

 

 

 

 

1. The self-ionization of water occurs to a very small extent. In pure water, only H3O+ and OH- are 
produced and they are produced in equal amounts.  

2. [H3O+] and [OH-] are interdependent.  So, if [H+] increases, then [OH- ] must decrease. 

3. Not all solutions are neutral.   
a. When some substances dissolve in water, they release hydrogen ions, H+. For example, 

when hydrogen chloride gas dissolves in water, it forms hydrochloric acid.    

              HCl(g)   +   H2O(l)      H3O+(aq)       +     Cl- (aq)   

i. In this case, the [H3O+] or the [H+] is greater than the [OH-] and the resulting solution 
is acidic.  The OH- are formed in solution as a result of the self-ionization of water.   

ii.  In any acidic solution, the [H+]  >>  [OH-]. 
 

b. When some substances dissolve in water, they release hydroxide ions, OH-. For 
example, when NaOH dissolves in water it forms hydroxide ions in solution. 

                                 NaOH(s)  +   H2O(l)   Na+ (aq)   +  OH-(aq). 

i. In this case, the [H3O+] or the [H+] is less than the [OH-] and the resulting solution is 
basic. Remember the H+ are present from the self-ionization of water.  

ii. In any basic solution, the [H+]  <<   [OH-].   
iii. Basic solutions are known as alkaline solutions. 
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4. Concentrations of H+ and OH- are often reported in scientific notation. Please review reading scientific 
notation here: https://www.youtube.com/watch?v=WwmJ5nMmigQ 
 
Practice with scientific notation: Convert the following numbers written in scientific notation to 
decimal form. 

a. 2.0 x 10-5 ______________ 
 

b. 1.0 x 10-7 ______________ 
 

c. 3.2 x 10-2 ______________ 
 

Convert the following decimals to scientific notation. 

d. 0.000045 _______________ 
 

e. 0.010 _______________ 
 

f. 0.00034 _______________ 
 

5. Practice Problems…Classify each of the following solutions as acidic, basic or neutral. 
 

1. [H+] = 1.0 x 10-5 [OH-] = 1.0 x 10-9 _____________ 
 

2. [H+] = 1.0 x 10-7 [OH-] = 1.0 x 10-7 _____________ 
 

3. [H+] = 1.0 x 10-8 [OH-] = 1.0 x 10-6 _____________ 
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SUPPLEMENTAL CONTENT – This section below should be completed by: 

-ALL Honors students 
-Any Regents students enrolled in AP chemistry next year 
-Anyone that is looking for a challenge! 
 
6. An equilibrium expression, Keq, can be written for this process.  

H2O (l)    + H2O (l)    H3O+ (aq)  +   OH- (aq) 

a. How to write Keq  Keq = [ ]

[ ]
 ; only include chemical species that are gases (g) and 

aqueous (aq). 
7. This is a special case for an equilibrium constant and is called the ionization constant of water, Kw.  This 

equation provides a relationship between hydronium and hydroxide ions in water. 

  Kw  =  [H3O+ ][OH-] =  1.0 x 10-14 at 298 K 

                Therefore, in pure water at 298 K, the concentrations of H3O+  and OH- are each 1 X 10-7 M.   
  Pure water is neutral.   

 
   Take-Home Message:   For aqueous solutions, the product of the hydronium ion concentration,   
                                              [H3O+], and the hydroxide ion concentration [OH-], is equal to 1.0  X 10-14  

       Kw  =  [H3O+][OH-] =  1 x 10-14 at 298 K 
 

 
B. Practice Problems 
      Using the ionization constant for water equation, Kw, classify the following solutions as acidic,  
       basic, or neutral. 
 

1. If [H+] =  1.0 X 10-5 M, then what is the [OH-] in this solution?  Is the solution acidic, 
basic, or neutral?   
 

2. If [H+] =  1.0 X 10-10 M, then what is the [OH-] in this solution?  Is the solution acidic, 
basic, or neutral?   

 
3. If [OH-] =  1.0 X 10-2 M, then what is the [H+] in this solution?  Is the solution acidic, 

basic, or neutral?   
 

4. If [H+] =  1.0 X 10-7 M, then what is the [OH-] in this solution?  Is the solution acidic, 
basic, or neutral?   

 
5. If [OH-] =  1.0 X 10-7 M, then what is the [H+] in this solution?  Is the solution acidic, 

basic, or neutral?   
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Topic 3 – The pH Scale 

Day 6 (April 23) - [H+] & [OH-] &pH 

XVII. The Relationship between [H+] & [OH-] & pH 
A. [H+] and [OH-] 

1. Relative amounts of the H+ ions & OH- determine whether a solution is acidic or basic 
or neutral. 

2. An acidic solution contains more hydrogen ions, H+, than hydroxide ions, OH-. 
3. A basic solution contains more hydroxide ions, OH- than hydrogen ions, H+. 
4. A neutral solution contains equal concentrations of H+ & OH- 
5. Concentrations of hydrogen ion, [H+], are often small numbers expressed in scientific 

notation.  
 

  
 

B. pH 
1. Definition: A value used to describe the acidity of an aqueous solution. 
2. pH scale  

 
a. Acidic solutions have pH < 7  
b. Basic solutions have pH > 7 
c. Neutral solutions have pH =7 
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3. A change of one pH unit represents a tenfold change in ion concentration 
 

Complete the chart below. Based on the following [H+] & pH values, what  
 conclusion can be drawn regarding the relationship between pH value and [H+]? 

 
 
 
 
 
 
 
 
 
 
 
 Conclusion: 

 
 
 

C. Practice Problems 
1. When the pH of a solution is changed from 4 to 3, the hydronium ion concentration 

of the solution 
 

a. decreases by a factor of 10 
b. increases by a factor of 10 

       c.  decreases by a factor of 100 
       d.  increases by a factor of 100  
 

         2.  Which change in pH represents a hundredfold increase in the concentration of  
               hydronium ions in a solution? 

  (1) pH 1 to pH 2    (2) pH 1 to pH 3               (3) pH 2 to pH 1          (4) pH 3 to pH 1 

 
 

3.  A sample of wet soil has a pH of 4.0. After the addition of quicklime, the H+ ion  
     concentration of the soil is 1/100 of the original H+ ion concentration of the soil.   
     What is the new pH of the soil sample?  

 
 
 

4. Water in a fish-tank has a pH of 8.0. If the original hydronium ion concentration in the  
water decreases by 1/100, then what is the new pH of the fish-tank water? 

 

pH value [H+] expressed in scientific 
notation, M 

[H+] in decimalized form, M 

5 1x 10-5 0.00001 

4 1 x 10-4 0.0001 

3 1 x 10-3  

2 1 x 10-2  
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SUPPLEMENTAL CONTENT – This section should be completed by: 
-ALL Honors students 
-Any Regents students enrolled in AP chemistry next year 
-Anyone that is looking for a challenge! 
 

5. The relationship between pH & [H+] 
a. Easier way to express [H+] is using a pH scale based on common logarithms 
b. pH = -log [H+] or pH = -log [H3O+] 
c. pH stands for the power of the H+ or H3O+  

6. Practice Problems 
a. Calculate the pH of a solution that has a [H+] = 0.0010 M 

 

 

b. Express the concentration of H+, in scientific notation, for a solution that has 
a pH = 7.0. 

 

c. Calculate the pH of a solution that has a [H+] = 5.59 x 10-7M. 

 

d. Calculate the pH of a solution that has a [H+] = 3.0 x 10-6M. 

 

7. pOH 
a. Definition:  A value used to describe the alkalinity of an aqueous solution. 
b. pOH = -log[OH-] 

 
8. Practice Problems  

a. Calculate the pOH of a solution that has a [OH-] = 0.0010 M 
 
 
 

b. Express the concentration of OH-, in scientific notation, for a solution that 
has a pOH = 7.0. 

 

c. Calculate the pOH of a solution that has a [OH-] = 3.0 x 10-5 M. 
 

 
 

d. Calculate the pOH of a solution that has a [OH-] = 7.38 x 10-1M. 
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9. The relationship between pH and pOH 
a. pH + pOH = 14.00 

10. Practice Problems  
a.  Determine the pH of the following solutions: 

i. [H+] = 1.0 x 10-6M 
ii. [OH-] = 1.0 x 10-11M 

iii. [H+] = 3.76 x 10-4M 
 

b. Determine the [H+] of solutions with the following pH values: 
i. pH = 4.0 

ii. pH = 11.0 
iii. pH = 8.0 

    c. Determine the [OH-] of solutions with the following pH values: 
     i. pH = 6.0 
                                                                 ii. pH = 9.0 
                                                                iii. pH = 12.0  
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Day 7 (April 24)- Practice, Practice, & More Practice 
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SUPPLEMENTAL CONTENT – This section should be completed by: 
-ALL Honors students 
-Any Regents students enrolled in AP chemistry next year 
-Anyone that is looking for a challenge! 
 

 

 

 


