
CHEM 200/202

Professor  Theresa Carlson
Office: GMCS-213B

All emails are to be sent to:
chem200@sdsu.edu

My office hours will be held on zoom via MSLC 
on Mondays & Wednesday from 8:00 

am to 10:00 am or by appointment 



HOW THE CLASS WILL WORK
Email (for all needs): chem200@sdsu.edu
Website: https://sdsuchem200.sdsu.edu/ (Website is meant for waitlisters and has everything except: grades and Turnitin. For the previous two items please 
find on Canvas when you are enrolled. The CHEM 200 Website will close after Exam 1)

Instructor: Prof. Theresa Carlson, M.A. 
Lecture: 12:00 PM – 12:50 PM MWF in HT-140
Help Room (Zoom): 8:00 AM - 10:00 AM  Mondays & Wednesdays Zoom via https://mlc.sdsu.edu/ 

Lab Coordinator: Megan Bowles, M.A. 
Help Room (Zoom): 9:00 AM - 11:00 AM Tuesdays Zoom via https://mlc.sdsu.edu/ 

Mode of Instruction: Face-to-Face. Lectures will be recorded using Course Capture/Mediasite and available on Canvas. Attendance is strongly encouraged. 
There will be 40 points out of 43 points for lecture participation. Labs sessions are in-person as well.

Exams will take place online via OWL.

https://sdsuchem200.sdsu.edu/


PLEASE READ THE SYLLABUS



IMPORTANT 
ANNOUNCEMENTS

1. Email chem200@sdsu.edu ONLY unless its regarding lab or discussion which then you 
need to email your respective TA.

2. Follow the directions in adding OWL that Theresa provided you in Module 1.0 > Adding 
OWL (READ). She made a video and has a pdf file with directions.

3. There is no course key for OWL.

4. Read the announcements and emails that Theresa, Megan, or your TAs sends out.

5. Again read the syllabus. A lot of questions are being asked that are in the syllabus. For 
example, emailing when the lab will be and what will take place can be answered by the 
syllabus. In the syllabus there is a lab schedule, read, use it, and print it out.

6. And for good measure read the announcements before sending out emails. The majority 
(98%) of questions can be answered by: the syllabus, videos Theresa has made, and in 
the announcements. 

mailto:chem200@sdsu.edu


UPCOMING IMPORTANT DATES
●Safety Quiz due Friday, February 3rd at 11:59 pm (in OWL Lab & Canvas), must 
pass with >60% to do in-person labs 

●How to write a lab notebook and prelab due Sunday, February 5th at 11:59 pm 

●Volumetric Prelab due Sunday, February 5th at 11:59 pm 

●Volumetric Lab Report due Sunday, February 12th at 11:59 pm 

●Chapter 1-4 Chapter Problem Sets  in OWL Lecture due Thursday, February 9th at 
11:59 pm (Start Now) 

●Chapter 1-4 Chapter Assessments in OWL Lecture is Thursday, February 9th at 
11:59 pm (Start Now); 2 chances, no time limit 

●Exam 1 starts at 3 pm Friday, February 10th and will close on Saturday, 
February 11th at 3pm in OWL Lecture; Chapters 1-4. You have 24hrs. Only 2 hrs 
once you start; be sure to give yourself a full 2 hr time slot.



SUPPLEMENTAL 
INSTRUCTION (SI)

• Study sessions lead by former CHEM 200/202 
students that excelled in the previous semesters 
class.

• Occur 15+ times a week.

• Free to access, no reporting to faculty.



THE MATH AND SCIENCE 
LEARNING CENTER (MSLC)



• Openstax Chemistry

• PDF is Free!*

• Redshelf (in Canvas) is 
an interactive ebook 
for FREE!

• Free for Kindle

• Available from iBooks 
($4.99)

TEXTBOOK



IONIC OR COVALENT
NF3

BaO

(NH4)2CO3

Sr(H2PO4)2

IBr

Na2O



QUESTION
Which is the correct molecular formula for manganese(II) nitrate?

1.  Mg2NO3
2. Mn2NO3
3. Mg3N2
4.Mn(NO3)2
5. Mn3N2
6.Mn(NO2)2

Impossible compound
Impossible compound
Magnesium nitride
Manganese(II) nitrate
Manganese(II) nitride
Manganese(II) nitrite



WRITE MOLECULAR 
FORMULAS

Rubidium Bromide

Magnesium Selenide

Sodium Oxide

Calcium Chloride

Hydrogen Fluoride

Gallium Phosphide

Aluminum Bromide

Ammonium Sulfate



NAME EACH IONIC 
COMPOUND

Ca(H2PO4)2

FeSO4

CaCO3

MgO

NaNO2

KI



CHAPTER 3
Composition of Substances and Solutions



CALCULATE THE FORMULA MASS, NUMBER 
OF MOLES OF COMPOUND AND EACH 

ATOM

0.1488 g of H3PO4

78.452 g of Al2(SO4)3

2.12 g of KBr



MOLECULAR VS. EMPIRICAL 
FORMULA

• The molecular formula is 
the actual number of atoms 
of each type in a molecule. 

• Water: H2O

• Hydrogen peroxide: H2O2

• Glucose: C6H12O6

• The empirical formula is the 
smallest whole number ratio 
of all atoms in an atom.

• Water: H2O

• Hydrogen peroxide: HO

• Glucose: CH2O



WRITE THE MOLECULAR & 
EMPIRICAL FORMULAS









solution





CONCENTRATED & DILUTE 
SOLUTIONS

• Concentrated solutions 
have more solute per unit 
volume than dilute 
solutions.

• Concentrated solutions 
can be made dilute by 
adding more solvent.

• Dilute solutions can be 
made more concentrated 
by adding more solute, or 
by removing (selectively) 
more solvent.





QUESTION
Take 25.00 mL of a 0.0400 M KMnO4 solution.

Dilute the 25.00 mL solution to 1.000 L with water.

What is the resulting molarity of the diluted solution?

0.00100 M KMnO4



QUESTION
Which one of the following solutions is the most dilute?

A: 0.500 M HCl solution 

B: 0.50 L of solution containing 0.40 moles of HCl 

C: 75 mL of solution containing 0.40 moles of HCl



QUESTION
Which one of the following solutions is the most dilute?

A: 0.500 M HCl solution 

B: 0.50 L of solution containing 0.40 moles of HCl 

C: 75 mL of solution containing 0.40 moles of HCl
0.40 mol ÷ 0.50 L = 0.80 M > 0.50 M

0.40 mol ÷ 0.075 L = 5.3 M > 0.50 M



Each of the following salts are soluble in water.  
Which will produce the largest number of ions, per 

mole, of dissolved solute?

Aluminum chloride
Sodium chloride
Ammonium nitrate
Sodium sulfate
Calcium nitrate

AlCl3
NaCl

NH4NO3
Na2SO4

Ca(NO3)2

Answers
A
B
C
D
E

QUESTION

: 4 moles of ions
: 2 moles of ions
: 2 moles of ions
: 3 moles of ions
: 3 moles of ions



What is the total concentration of ions 
in a 0.10 M iron(III) sulfate solution?

0.10 M
0.20 M
0.30 M
0.40 M
0.50 M

Answers
A
B
C
D
E

Fe2(SO4)3 2Fe3+ +3SO42-

0.10 M 2(0.10 M) + 3(0.10 M) = 0.50 M

QUESTION



OTHER UNITS OF 
CONCENTRATION

• Concentrations are used to express the amount of solute in 
a solution, this can be done in more ways than just molarity 
(mol/L).

• Mass percent (w/w%)

• Volume percent (v/v%)

• Mass-volume percent (w/v%)

• Parts per million (ppm) and parts per billion (ppb)



EXPRESSING CONCENTRATION 
IN PERCENTAGES

• The expression of concentration as a percentage is very 
similar to how percentage grades are expressed.

• The key is to use the proper units for each calculation.

Mass percent (w/w%)

Volume percent (v/v%)

ppm and ppb

Since the concentration of the diluted solution 0.100 M is roughly one-sixteenth that of the stock solution
(1.59 M), we would expect the volume of the stock solution to be about one-sixteenth that of the diluted
solution, or around 0.3 liters. Substituting the given values and solving for the unknown volume yields:

71 = (0.100 .)(5.00 L)
1.59 .

71 = 0.314 L

Thus, we would need 0.314 L of the 1.59-M solution to prepare the desired solution. This result is consistent
with our rough estimate.

Check Your Learning

What volume of a 0.575-M solution of glucose, C6H12O6, can be prepared from 50.00 mL of a 3.00-M
glucose solution?

Answer: 0.261 L

3.4 Other Units for Solution Concentrations
By the end of this section, you will be able to:

• Define the concentration units of mass percentage, volume percentage, mass-volume percentage, parts-per-
million (ppm), and parts-per-billion (ppb)

• Perform computations relating a solution’s concentration and its components’ volumes and/or masses using
these units

In the previous section, we introduced molarity, a very useful measurement unit for evaluating the concentration of
solutions. However, molarity is only one measure of concentration. In this section, we will introduce some other units
of concentration that are commonly used in various applications, either for convenience or by convention.

Mass Percentage
Earlier in this chapter, we introduced percent composition as a measure of the relative amount of a given element in
a compound. Percentages are also commonly used to express the composition of mixtures, including solutions. The
mass percentage of a solution component is defined as the ratio of the component’s mass to the solution’s mass,
expressed as a percentage:

mass percentage = mass of component
mass of solution × 100�

We are generally most interested in the mass percentages of solutes, but it is also possible to compute the mass
percentage of solvent.

Mass percentage is also referred to by similar names such as percent mass, percent weight, weight/weight percent,
and other variations on this theme. The most common symbol for mass percentage is simply the percent sign, %,
although more detailed symbols are often used including %mass, %weight, and (w/w)%. Use of these more detailed
symbols can prevent confusion of mass percentages with other types of percentages, such as volume percentages (to
be discussed later in this section).

Mass percentages are popular concentration units for consumer products. The label of a typical liquid bleach bottle
(Figure 3.18) cites the concentration of its active ingredient, sodium hypochlorite (NaOCl), as being 7.4%. A
100.0-g sample of bleach would therefore contain 7.4 g of NaOCl.
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Example 3.23

Calculations using Mass Percentage
“Concentrated” hydrochloric acid is an aqueous solution of 37.2% HCl that is commonly used as a

laboratory reagent. The density of this solution is 1.19 g/mL. What mass of HCl is contained in 0.500 L of

this solution?

Solution

The HCl concentration is near 40%, so a 100-g portion of this solution would contain about 40 g of HCl.

Since the solution density isn’t greatly different from that of water (1 g/mL), a reasonable estimate of the

HCl mass in 500 g (0.5 L) of the solution is about five times greater than that in a 100 g portion, or 5 × 40

= 200 g. In order to derive the mass of solute in a solution from its mass percentage, we need to know the

corresponding mass of the solution. Using the solution density given, we can convert the solution’s volume

to mass, and then use the given mass percentage to calculate the solute mass. This mathematical approach

is outlined in this flowchart:

For proper unit cancellation, the 0.500-L volume is converted into 500 mL, and the mass percentage is

expressed as a ratio, 37.2 g HCl/g solution:

500 mL solution 13
1.19 g solution

mL solution
46

13 37.2 g HCl
100 g solution

46 = 221 g HCl

This mass of HCl is consistent with our rough estimate of approximately 200 g.

Check Your Learning

What volume of concentrated HCl solution contains 125 g of HCl?

Answer: 282 mL

Volume Percentage
Liquid volumes over a wide range of magnitudes are conveniently measured using common and relatively

inexpensive laboratory equipment. The concentration of a solution formed by dissolving a liquid solute in a liquid

solvent is therefore often expressed as a volume percentage, %vol or (v/v)%:

volume percentage = volume solute
volume solution × 100�

Example 3.24

Calculations using Volume Percentage
Rubbing alcohol (isopropanol) is usually sold as a 70%vol aqueous solution. If the density of isopropyl

alcohol is 0.785 g/mL, how many grams of isopropyl alcohol are present in a 355 mL bottle of rubbing

alcohol?

Solution

Per the definition of volume percentage, the isopropanol volume is 70% of the total solution volume.

Multiplying the isopropanol volume by its density yields the requested mass:
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ppm = mass solute
mass solution × 106 ppm

ppb = mass solute
mass solution × 109 ppb

Both ppm and ppb are convenient units for reporting the concentrations of pollutants and other trace contaminants
in water. Concentrations of these contaminants are typically very low in treated and natural waters, and their levels
cannot exceed relatively low concentration thresholds without causing adverse effects on health and wildlife. For
example, the EPA has identified the maximum safe level of fluoride ion in tap water to be 4 ppm. Inline water filters
are designed to reduce the concentration of fluoride and several other trace-level contaminants in tap water (Figure
3.20).

Figure 3.20 (a) In some areas, trace-level concentrations of contaminants can render unfiltered tap water unsafe for
drinking and cooking. (b) Inline water filters reduce the concentration of solutes in tap water. (credit a: modification of
work by Jenn Durfey; credit b: modification of work by “vastateparkstaff”/Wikimedia commons)

Example 3.25

Calculation of Parts per Million and Parts per Billion Concentrations
According to the EPA, when the concentration of lead in tap water reaches 15 ppb, certain remedial actions
must be taken. What is this concentration in ppm? At this concentration, what mass of lead (μg) would be
contained in a typical glass of water (300 mL)?

Solution

The definitions of the ppm and ppb units may be used to convert the given concentration from ppb to ppm.
Comparing these two unit definitions shows that ppm is 1000 times greater than ppb (1 ppm = 103 ppb).
Thus:

15 ppb × 1 ppm
103 ppb

= 0.015 ppm

The definition of the ppb unit may be used to calculate the requested mass if the mass of the solution is
provided. However, only the volume of solution (300 mL) is given, so we must use the density to derive the
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MASS % PROBLEM

A throat spray is 1.40% by mass phenol, C6H5OH, in water. If 
the solution has a density of 0.9956 g/ml, calculate the molarity 
of the solution.



PPM/PPB PROBLEM

The EPA monitors lead (Pb) in tap water to ensure that it 
does not exceed 15 ppb. What is this concentration in ppm? 
At this concentration what mass of lead (in µg) would be 
contained in a typical glass of water (300. mL)? The density of 
water is 1.00 g/mL.



CONVERSION AMONG 
CONCENTRATIONS

molality (m) = moles of solute
                    kg solvent


