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To the Student

I. Introduction to Chemistry 3102C

The purpose of the first part of this course is to further develop your understanding of
acid-base chemistry. You will be introduced to the analytical technique of titration. The
remainder of the course will involve the study of electrochemistry which looks at how the
transfer of electrons in chemical reactions can be used as a source of electricity or
electricity can be used to cause chemical reactions.

In addition to your study guide and text, you will need a scientific calculator. As you
work through each page of your study guide, you should ensure that your answers to the
problems are correct, before proceeding to the next page.

You will have labs for this course.  Let your instructor know in advance that you are
getting close to needing to do these labs. Each lab will require a written lab report, which
will be evaluated as part of your course mark.
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To the Student

II. Use of Science Study Guides

Before beginning this course, ensure you have the text and any other resources needed (see the
information in the Introduction to this course for specifics).

As you work through the Study Guide, you will see that it is divided according to the Units listed
in the Table of Contents.  When you open a unit it will have the following components:

Reading for this Unit:

Here you will find the chapters, sections and pages of the text you will use to cover the material for this unit.  Skim

the sections of the textbook, look at the titles of the sections, scan the figures and read any material in the margins.

Once you have this overview of the unit, you are ready to begin.  Do not be intimidated by the content.  You will

work through the text, section by section, gaining knowledge and understanding of the material as you go.

References and Notes Work to Submit

This left-hand column guides you through the

material to read from the text.  Read any

highlighted notes that follow the reading

instructions.  The symbols ||  direct you to

the questions that you should complete when

finished a reading assignment.

You come across three (3) headings in this right-hand column.

Writing: This section comprises your notes for the unit. 

Here you will find either written questions or

references to specific questions or problems

from your text.  You may want to write out

each question followed by the answer.  This

material should be checked by your instructor

before moving onto the next unit. 

Mathematical problems should have their

solutions checked as you go.

Laboratory: This section indicates if there is a Core Lab

that should be completed for the unit.  Let the

instructor know in advance that you will be

ready for the lab.  A lab report should be

submitted for each Core Lab.  Your instructor

will provide guidelines as to how she or he

wants the report written.

Assignment: This section indicates if there is an assignment

that should be completed for the Unit.  The

information in the “References and Notes”

column will indicate how you obtain the

assignment.  These assignments frequently

relate the science content to technology,

society and the environment.



Study Guide Chemistry 3102Cvii
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III. Recommended Evaluation

Written Notes 10%
Labs/Assignments 20%
Test(s) 20%
Final Exam (entire course) 50%

100%

The overall pass mark for the course is 50%.
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To fulfill the objectives of this unit, students should complete the following:

Reading for this unit: Chemistry
Chapter 15: 
Introduction: page 582
Section 15.1: pages 583-597

References and Notes Work to Submit

Referring to pages, 584, 587, 592,
595-597, answer questions 1.1-
1.7||

Note:

a bK  and K  are expressions using

cthe same format as K  , the
equilibrium constant.  Only the
subscript is changed.

Writing:

1.1 Explain the difference between monoprotic and
polyprotic acids.

1.2 Explain what is meant by acid dissociation

aconstant (K ).

1.3 Write the equilibrium constant expression from
the equation of reaction with water.

      
1.4 Explain what is meant by base dissociation

bconstant (K ).

1.5 Write the equilibrium constant expression from
the equation of reaction with water.

       
1.6 Explain what is meant by a buffer solution and

what it does.

1.7 Explain the function and importance of buffers in
blood.
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To fulfill the objectives of this unit, students should complete the following:

Reading for this unit: Chemistry
Chapter 15: Section 15.2: pages 599-607
Assignment: Appendix A

References and Notes Work to Submit

Referring  to pages 599 - 600, answer
questions 2.1-2.3||

Study carefully the Sample Problem,
“Finding Concentration,” and the
Sample Problem “Finding Volume,” 
page 600-601. Then complete question
2.4  || 
 
Note:
Check your answers from page 619
before moving on.

Referring  to pages 603-605, answer
questions 2.5-2.7. ||

Writing:

2.1 Define neutralization reaction and salt.

2.2 Define acid/base indicators operationally.

2.3 Define acid/base indicators theoretically.

2.4 Complete Practice Problems 17 - 20 on page
602.

2.5 Define titration.

2.6 Define primary standard and explain its
importance in a titration procedure.

2.7 Explain the difference between indicator end
point and equivalence (stoichiometric) point.
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References and Notes Work to Submit

Review carefully the steps of a
titration on pages 604-605 and
observe your instructor’s
demonstration of a titration before
you complete the Lab.  || 

Consult with your instructor to find
out what is expected in your Lab
report.

Note:
Your instructor may replace
Investigation 15-A with another
similar Lab.

Read“Acids Around Us.” from
Appendix A. Refer to it as you
complete 2.9 ||  

See your instructor to discuss any
additional work that you should do for
this unit.

Laboratory:

2.8 Complete Investigation 15-A, “The
Concentration of Acetic Acid in Vinegar”, on
pages 606-607 of your text.

Assignment:

2.9 Complete the questions 1 to 3 and 7(a) from
the Understanding Concepts section.
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 To fulfill the objectives of this unit, students should complete the following:

Reading for this unit: Chemistry
Introduction: pages 710-712
Chapter 18: Section 18.1: pages 713-720

Section 18.2: pages 721; 724-729
Section 18.3: pages 731-732; 734-738

References and Notes Work to Submit

Referring to pages 713-714 of Section
18.1, answer questions 3.1-3.4 ||

Note:
Use the following to help you
remember what is oxidized and
reduced:
OIL - Oxidation Involves Loss.
RIG - Reduction Involves Gain.

Note:
Check your answers on page 754
before moving on.

Writing:

3.1 What is the modern definition of 
a) oxidation 
b) reduction?

3.2 Define 
a) oxidizing agent 
b) reducing agent.

3.3 For the reaction:

Mg (s) + Zn  (aq) 6 Zn (s) + Mg  (aq)2+ 2+

identify the following:
a) element oxidized
b) element reduced
c) the oxidizing agent
d) the reducing agent

3.4 Complete Practice Problems 1-4 on page 715.
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References and Notes Work to Submit

Referring to page 715-716, answer
questions 3.5 - 3.6 ||

Note:
Check your answers on page 754
before moving on.

Let your instructor know you are
ready to complete Investigation 18-A
on pages 718-719||

Referring to page 721, answer
question 3.8 ||

Refer to page 724-725, and study the
Sample Problem, “Assigning
Oxidation Numbers”.  Then answer
question 3.9  ||

Note:
Check your answers to each set of
Practice Problems before moving on.

Refer to pages 726-727, and study the
Sample Problem, “Identifying Redox
Reactions”.  Then answer questions
3.10 and 3.11 ||

Writing:

3.5 What is a half-reaction?

3.6 Complete Practice Problems 5-8 on page 716.

Laboratory:

3.7 Work through Investigation 18-A, “Single
Displacement Reactions”.  Complete and
submit your report to your instructor

Writing:

3.8 Define oxidation number.

3.9 Complete Practice Problems 9-12 on page
726.

3.10 Complete Practice Problems 13-16 on page
728.

3.11 Complete Problem 8 on page 729.
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References and Notes Work to Submit

Refer to pages 731-732, and study the
Sample Problem, “Balancing a Half-
Reaction in Acidic Solution”.  Then
answer question 3.12  ||

Refer to pages 734-738, and study the
Sample Problem, “Balancing a Half-
Reaction in a Basic Solution”.  Then
answer questions 3.13-3.14  ||

See your instructor to discuss any
additional work that should be done
for this unit.

Writing:

3.12 Complete Practice Problems 17-20 on page
732.

3.13 Complete Practice Problems 25-27 on pages
738-739.

3.14 Complete Section Review Problems: 
1( a ) - ( c );

 2( a ) - ( b ), 
3,
5.
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 To fulfill the objectives of this unit, students should complete the following:

Reading for this unit: Chemistry
Chapter 19: Section 19.1: pages 757-764 

Section 19.2: pages 768-775   
Section 19.3: pages 776-777; 786-787
Section 19.4: pages 790-797 
Investigation 19-A pages 762-763
Investigation 19-C: pages 794-795

Assignment: Appendix B

References and Notes Work to Submit

Referring to pages 757-761 of Section
19.1, answer questions 4.1 - 4.12 ||

Note:
See page 809 to check the answers to
the Practice Problems before moving
on.

Writing:

4.1 What is electric current?

4.2 What is a spontaneous reaction?

4.3 What is a galvanic cell?

4.4 What is an external circuit?

4.5 What is an electrode?

4.6 What is an electrolyte?

4.7 What is an (a) anode and (b) cathode?

4.8 What is the path for electron flow in a
galvanic cell?
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References and Notes Work to Submit

Read “Introducing Cell Potentials”
on page 761. Then answer questions
4.13-4.14 ||

Let your instructor know you are
ready to complete Investigation 19-A
on pages 762-763. ||

Referring to page 764, answer
questions 4.16-4.19. ||

Writing:

4.9 What is the purpose of the porous barrier in a
galvanic cell?

4.10 What is a salt bridge and how does it work?

4.11 For the short hand notation for a galvanic
cell, what do * and ** represent?

4.12 Complete Practice Problems 1- 4 on page
761.

4.13 What is electric potential (E) of a cell? What
unit is used to measured electric potential?

4.14 What does a cell potential of 0 V mean?

Laboratory:

4.15 Complete Investigation 19-A and submit a
report to your instructor.

Writing:

4.16 What is a dry cell?

4.17 What is a battery?

4.18 What is (a) primary battery and (b) secondary
battery?

4.19 Describe the construction of the dry cell
battery.
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References and Notes Work to Submit

Answer question 4.20 for review ||

Read pages 768-773 and study the
Sample Problems on pages 771-773. 
Then answer questions 4.21-4.22  ||

Note:
See page 809 to check your answers to
the Practice Problems and the Section
Review questions for this unit.

Referring to pages 776-777, answer
questions 4.23-4.26 ||

Writing:

4.20 Complete Section Review Problems 1-2; 4-5;
7 on page 767.

4.21 Complete Practice Problems 5-8 on page 773.

4.22 Complete Section Review problems 1-2 on
page 775.

4.23 What is an electrolytic cell?

4.24 What is electrolysis?

4.25 What does the term “molten” mean?

4.26 Complete Practice Problems 9-12 on pages
777-778.
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References and Notes Work to Submit

Read page 786 “Spontaneity of
Reactions”, and study the Sample
Problem, “Predicting Spontaneity”. 
Then answer question 4.27 ||

Read pages 790-792, and study the
sample problem, “Calculating the
Mass of an Electrolysis Product”. 
Then answer questions 4.28-4.29 ||

Referring to pages 793-797, answer
questions 4.30-4.32 ||

Answer question 4.33 for review ||

Let your instructor know you are
ready for the Investigation ||

Read Appendix B: “From Mineral to
Metal: Metallurgy and Electrolytic
Refining” ||

See your instructor to discuss any
additional work that should be done
for this unit.

Writing:

4.27 Complete Practice Problems 17-20 on page
786-787.

4.28 How is charge related to current and time?

4.29 Complete Practice Problems 21-24 on page
793.

4.30 State Faraday’s Law.

4.31 What is extraction?

4.32 What is refining?

4.33 Complete Section Review problems 1-4 on
page 797.

Laboratory:

4.34 Complete Investigation 19-C and submit a
report to your instructor.

Assignment:

4.35 Complete Questions 1-2, 5 and 9.



Appendix A
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Acid Around Us
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From Mineral to Metal: Metallurgy and Electrolytic Refining
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