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Acids and Bases – Topic 1 
Guided Notes for April 16th - 20th   

Day Complete by Topics covered Tasks 
1 April 16th  What are acids and 

bases? 
-Watch 2 videos 
-Answer questions based on the videos 

2 April 17th   Arrhenius Theory of 
acids and bases 

-Read notes on Arrhenius Theory 
-Answer questions based on the notes 

3 April 20th  Bronsted-Lowry 
Theory of acids and 
bases 
 
 

-Read notes on Bronsted-Lowry Theory 
-Answer questions based on the notes 
 
-NOTE: There is an additional video to watch at the 
end of these notes for Honors/ Regents students 
enrolled in AP chemistry next year 

Day 1 (April 16th) – What are Acids and Bases? 

I. Watch this video introducing acids and bases: https://www.youtube.com/watch?v=mnbS56HQbaU 

 
II. Answer the following questions based on the video: 

1. What do all acids do when dissolved in water? 
2. When was the pH scale developed? 
3. What numbers on the pH scale indicate an acid? 
4. What numbers on the pH scale represent a base? 
5. What are the chemical differences between acids and bases? 
6. What is the reaction between acids and bases called? 
7. What do we call a substance that can act as both an acid and a base? 

 
III. Watch this video which goes into some more depth on acids and bases: 

https://teachchemistry.org/classroom-resources/acid-base-guys-video 
 

IV. The definition of acids and bases has evolved over time. Answer these questions based on 
the video: 
1. What was the first definition of acids and who thought of it? 
2. What was Arrhenius’s definition of acids? What observation made him think of this 

definition? 
3. What does the pH scale measure? When was this scale created? 
4. What is a Bronsted-Lowry acid? What is a Bronsted-Lowry base? 
5. Which definitions of acids and bases do chemists use today? How do today’s chemists 

decide which definitions to use? 
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Day 2 (April 17th) – The Arrhenius Theory of Acids and Bases 
 

V. Read the following notes on the Arrhenius Theory of acids and bases: 
 
1. Svante Arrhenius proposed a theory to explain the characteristic properties of acids & 

bases. The characteristic properties of acids are due to the formation of hydrogen ions, 
while the characteristic properties of bases are due to the presence of hydroxide ions. 
 

i. Arrhenius acids: a substance that contains hydrogen and ionizes to produce 
hydrogen ions, H+, in aqueous solution. 
 

1. Examples of Arrhenius acids:  
a. HCl(g)  H+(aq) + Cl-(aq) 
b. HNO3(aq)  H+(aq) + NO3-(aq) 

 
Note: A hydrogen ion (H+) can be used interchangeably with a 
hydronium ion, H3O+  
 

ii. Arrhenius bases: a substance that contains a hydroxide group and dissociates 
to produce a hydroxide ion, OH-, in aqueous solution. 
 

1. Examples of Arrhenius bases: 
a. NaOH(s)  Na+(aq) + OH-(aq) 
b. KOH(s)  K+(aq) + OH-(aq) 

 
2. Strong bases are made up of group 1 and group 2 metal hydroxides 

a. Group 1  LiOH, NaOH, KOH, RbOH, CsOH 
b. Group 2  Ca(OH)2, Sr(OH)2, Ba(OH)2 

 
iii. Characteristics of acids and bases 

1. Physical properties 
a. Acidic solutions taste sour 

i. Carbonic and phosphoric acid give carbonated beverages a 
sharp taste 

ii. Acetic acid makes vinegar a sour taste 
iii. Citric and ascorbic acids give lemons and grapefruits their 

tartness 
b. Basic solutions taste bitter and are slippery 
c. Both can conduct electricity due to freely moving ions in solution 

(aka electrolytes)  
d. The greater the concentration of ions in solution, the stronger the 

electrolyte 
 

i. Strong acids and bases  strong electrolytes 
ii. Weak acids and bases  weak electrolytes 

 



3 
 

2. Chemical properties 
a. Aqueous solutions of acids react with active metals (those above 

hydrogen on Table J) to produce hydrogen gas 
 

i. Mg(s) + 2HCl(aq)  MgCl2(aq) + H2(g) 
 

b. Aqueous solutions of acids and bases change the color of acid-base 
indicators (Table M) 

c. Acids and bases react together to form water and salt (this is a 
neutralization reaction). 
 

VI. Answer these questions: 
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Day 3 (April 20th) – The Bronsted Lowry Theory of Acids and Bases 
 

VII. Read these notes on the Bronsted-Lowry Theory 
1. Focuses on the ACCEPTANCE and DONATION of protons (H+ ions) 
2. Does NOT replace the Arrhenius Theory; just a different one 
3. Extends the definition of an acid and a base to include more compounds. The Arrhenius 

theory does NOT explain the properties of all compounds that behave as bases. 
i. For example, NH3(aq) and Na2CO3(aq) are basic, but neither of these contain a 

hydroxide ion. 
4. All substances classified as Arrhenius acids and bases are also classified as Bronsted-

Lowry acids and bases. But not all Bronsted-Lowry acids and bases are included in the 
Arrhenius theory. Why not? 
 

i. Bronsted-Lowry acid: Any compound that can donate a proton (H+) ion to 
another compound; donates protons 

ii. Bronsted-Lowry base: Any compound that can accept a proton from another 
compound; accepts protons 

iii.  

 
 

iv. Example #1 

 
 

v. Example #2 

 
 

vi. Example #3 
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VIII. Practice Problems 
1. Identify the Bronsted-Lowry acid and base in each of the following reactions: 

i. NH3(aq) + H2O(l) ⇌ NH4+(aq) + OH-(aq) 
 
 

ii. HCl(g) + H2O(l) ⇌ H3O+(aq) + Cl-(aq) 
 
 

iii. HNO2(g) + H2O(l) ⇌ H3O+(aq) + NO2-(aq) 
 
 

iv. HS-1(aq) + NH3(g) ⇌ NH4+(aq) + S-2(aq) 
 

IX. Answer these questions: 

 
 

X. 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! 
Read these notes on conjugate acid/base pairs: 
1. Conjugate acid/base pairs – two substances that are related by the loss or gain of a 

single hydrogen ion 
 

i. Conjugate acid – the species formed when a base accepts a proton (H+) OR the 
species that the base turns into 

ii. Conjugate base – the species that remains when an acid has donated a proton 
OR the species that turns into an acid 
 

iii. Acid on the left side of the equation becomes the conjugate base on the right side 
iv. Base on the left side of the equation becomes the conjugate acid on the right side 
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2.  

 
 
 

3. Write the conjugate bases for the following species: (loses H+) 

Acid Resulting conj. base 
(example) HCl (loses H) 
 

Cl- 

HF  
 

H2O  
 

H2PO4-  
 

HNO3  
 

 
 

4. Write the conjugate acids for the following species: (gain H+) 

Base Resulting conj. acid 
(example) SO42- (gains H+) HSO4- 

 
Br-  

 
H2O  

 
S2-  

 
NO2-  

 
NH3  

 
ClO3-  
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5. Identify the conjugate acid-base pairs in each of the following reactions: 
 

i. CH3COOH + H2O ⇌ CH3COO- + H3O+ 
 
 

ii. HCO3- + H3O+ ⇌ H2CO3 + H2O 
 
 

iii. F- + H2O ⇌ OH- + HF 
 
 

iv. H2PO4- + NH3 ⇌ NH4+ + HPO4-2 
 
 
 
 

XI. 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! 
Watch the following video on the pH scale: https://www.youtube.com/watch?v=Xeuyc55LqiY 

 
XII. Answer the following questions based on the video: 

1. What does it mean when he says that water is polar molecule? 
 

2. Which of the following compounds would dissociate to create hydroxide ions if it were 
placed in solution? 
a. H2SO4 

b. NaOH 
c. HCl 
 

3. Using the equation pH = -log [H+], determine the pH of a solution with a hydrogen ion 
concentration, [H+], of 1x10-5 
 
 

4. Which pH has the highest hydrogen ion concentration? 
a. pH=7 b. pH=1 c. pH=12 d. pH=9 
 
 


