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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.



UPCOMING IMPORTANT DATES

eSafety Quiz due Friday, February 3rd at 11:39 pm (in OWL Lab & Canvas), must
pass with >60% to do in-person labs

eHow to write a lab notebook and prelab due Sunday, February 5th at 11:59 pm
e\/olumetric Prelab due Sunday, February 5th at 11:59 pm
e\/olumetric Lab Report due Sunday, February 5th at 11:59 pm

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

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

eExam 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 (S1)

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

« Occur |5+ times a week.

* Free to access, no reporting to faculty.



THE MATH AND SCIENCE
LEARNING CENTER (MSLC)

Students are encouraged to make use of The Mathematics and Statistics
Learning Center (MSLC) for free STEM tutoring, located in the Love Library,
Room 328. For a full list of courses tutored, please visit the MSLC website:
https: //mlc.sdsu.edu/ .

The MSLC is supported by your student success fee. We strongly encourage
you to use this wonderful, free resource. Some students believe that they

shouldn’t need to ask for help, but research has shown that the average grade
for students who attend the MLC is almost one full grade higher than those

who don't seek such support.
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OXIDATION NUMBER:
KEEPING TRACK OF YOUR ELECTRONS

General Rules

|. For an atom in its elemental form (e.g. Na, O3, C,...) the O.N. = 0.
2. For a monoatomic ion (e.g. Br, Cu?*,...) the O.N. = ion charge.

3. The sum of the O.N. values for atoms in a compound equals zero.
For polyatomic ions the sum equals the charge of the ion.

Specific Rules

|. For Group | (A)l - ON.is +1 in all compounds
2. For Group 2(A)2 - ON.is +2 in all compounds
3. For hydrogen - ON.is +| when bound to nonmetals
4. For fluorine - ON.is -1 when bound to metals & boron
5. For oxygen - ON.is -1 when in peroxides (e.g. H2O»)

- ON.is -2 for all others (except with fluorine)
6. For Group 7(A)17 - ON.is -1 when with metals, nonmetals

(except O) & for other halogens lower in group
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FIND THE OXIDATION NUMBER OF
EACH ATOM IN THE COMPOUND

(a) H2S
(b) SO32
(c) NaSO4
(d) KNO3
(e) AlHs3
0 NHe
(8) HaPO4




REDOX REACTION VOCABULARY

2 M.g(s) ol 02(g) - 2 MgO(S)

Half reactions
2Mg - 2 Mg?* + 4 e~ (oxidation)

O, +4e” = 20 (reduction)

OIL RIG =*oxidation is loss, reduction is gain”




REDOX REACTION VOCABULARY

2 M.g(s) ol 02(9) - 2 MgO(S)

Magnesium is oxidized by Oxygen = Oxygen is the “oxidizing agent”

Oxygen is reduced by Magnesium = Magnesium is the “reducing agent”

The oxidation number of oxygen is decreasing (reducing)

The oxidation number of magnesium is increasing




Sne) + 2 Hlgqy = Snigy + Ha (g

|dentify the atom that is oxidized, the atom, that is reduced, the oxidizing agent
and the reducing agent.




FIND THE OXIDATION NUMBER FOR
CARBON

Na26204_




Zn + NiO, + 4H" - Ni?t + Zn?* + H,0

Write the half reactions.

|dentify the atom that is oxidized, the atom, that is reduced, the oxidizing agent
and the reducing agent.




TYPES OF REDOX REACTIONS

Combination
A+ B - AB

Decomposition
AB—->A+B

Displacement
A+BC - B+ AC

AB +CD - AD + CB

Combustion
X + 0, » Combustion products”

*If the compound contains only C, H

and O, the combustion products will
be CO, and H,O
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COMBINATION

REACTIONS



Water Hydrogen Oxygen
2H,0()) 2H,(9) 02(9)

Figure 1.15 The decomposition of water is shown at the macroscopic, microscopic, and symbolic levels.
The battery provides an electric current (microscopic) that decomposes water. At the macroscopic level, the
liquid separates into the gases hydrogen (on the left) and oxygen (on the right). Symbolically, this change is
presented by showing how liquid H,O separates into H, and O, gases.

DECOMPOSITION
REACTION

The electrolysis of water is an example
of a decomposition redox reaction



DISPLACEMENT

REACTION

The “Alkali Metals”, form
their corresponding metal
hydroxide when they react

with water. This is one
example of a single
displacement reaction

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

=241

0
2LiOH(aq)  + Hy(g)
Lithium hydroxide Hydrogen

© The McGraw-Hill Companies, Inc./Stephen Frisch Photographer
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Copper
wirg

Silver
nitrate
solution

Ag atoms
coating
wire

[ 41452 0 245-2 0 )

2AgNO,(aq) + Cufs)  —  Cu(NOg)y(aq) + 2Ag(s)

D The McGraw-Hill Companies, Inc./Stephen Frisch Photographer

Zn(sy + CuNO3)z(4q) = CU(s) + Zn(N03)2 44




S =@

Strength as reduing agent
a

w OO N
S =8 QN E2EFOPxC

Pb

— Cu
Hg
Ag
Au

Can displace Hp
from water

Cannot displace Ha
from any source

PREDICT IF THE REACTION WILL
OCCUR

Mg(s) +HCl(aq) — 77?77

Cd(s) + NaNOs3 ) =777




COMBUSTION REACTIONS

A compound gets OXIDIZED by oxygen to produce combustion products

2C0gy + 0y, > 2 COz
—Catliog) + 02y > 209 + L0z,

CGH1206(5) + 6 Oz(g) - 6 HzO(g) + 6 COZ(Q)




STOICHIOMETRY

Using Chemical Equations to determine amounts of products and/or reactants
that are participating in chemical reactions.

Important to write and balance the chemical equations to determine the mole
ratios of the chemical species.




SOLVING STOICHIOME"
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SOLVING
STOICHIOMETRY

PROBLEMS
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STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88 g of propane

(C;Hg) undergoes combustion. How many grams of carbon dioxide are
produced?

Write the balanced equation

Use the given information to find the number of moles of known substance
Use the mole ratio to find the number of moles of unknown

Convert number of moles to the desired unit (molecules)

Convert number of moles to the desired unit (grams)




STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88 g of propane
(C;Hg) undergoes combustion. How many grams of carbon dioxide are
produced?

Write the balanced equation

C3H8(g) + 5 02(9) = 3 COZ(g) + 4‘ HZO(Q)




STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88.0 g of propane
(C;Hg) undergoes combustion. How many grams of carbon dioxide are
produced?

2. Use the given information to find the number of moles of known substance

1 mole
88.0 g of C3Hg 1410 g = 2.00 moles C3Hg




C3H8(g) + 5 Oz(g) - 3 COZ(g) + 4‘H20(g)

STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88 g of propane
(C;Hg) undergoes combustion. How many grams of carbon dioxide are
produced?

3. Use the mole ratio to find the number of moles of unknown

3 mole CO,
1 mole C5Hg

2.00 moles C3Hg < > = 6.00 moles CO,




STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88.0 g of propane
(C;Hg) undergoes combustion. How many grams of carbon dioxide are
produced?

Convert number of moles to the desired unit (molecules)

6.022 X 10%3molecules
1 mole

6.00 mole CO, < ) = 3.61 X 10%* molecules of CO,




STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88.0 g of propane
(C;Hg) undergoes combustion. How many grams of carbon dioxide are
produced?

Convert number of moles to the desired unit (grams)

4401 g

6.00 mole CO, < T mole

>=264g0fC02




STOICHIOMETRY EXAMPLE:
AS A SINGLE CALCULATION

How many molecules of carbon dioxide are produced when 88.0 g of propane (C;Hg) undergoes combustion.
How many grams of carbon dioxide are produced?

1 mole C3H8> ( 3 mole CO, > (6.022 x 10%3molecules

= 264 g of CO
4410 g ) \1mole C3H, 1 mole CO, ) gof L0,

88.0 g of C5Hg (

1 mole C3H8> ( 3 mole CO, ) ( 44,01 g

= 3.61 x 10%* molecul CO
4410 g 1 mole C3Hg ) \ 1 mole (;02> molecules of CO,

88.0 g of C3Hg <



	Slide 1: Chem 200  All emails sent to chem200@sdsu.edu  Office hours held virtually through the MSLC.  Tues 9.00 am to 11.00 am
	Slide 2
	Slide 3: Chapter 3: Composition of Substances and Solutions
	Slide 4: Solutions Vocabulary
	Slide 5: Molarity
	Slide 6: Calculate the formula mass, number of moles of molecules, and number of moles of each atom in the compound
	Slide 7: Finding the empirical formula
	Slide 8: Finding the molecular formula
	Slide 9: Finding the Molecular formula
	Slide 10
	Slide 11: Finding the mass of solute given  molarity
	Slide 12: Finding the number of moles given molarity
	Slide 13: Electrolytes 
	Slide 14: Concentration of ions
	Slide 15: Lecture participation: Dilution
	Slide 16: Mass percent and volume percent
	Slide 17: Example: Mass percent
	Slide 18: Example: Mass percent
	Slide 19: PPm and PPB
	Slide 20: Ppm example
	Slide 21: Chapter 4
	Slide 22: Writing and balancing chemical equations
	Slide 23
	Slide 24: Balancing chemical equations example
	Slide 25: Aqueous ionic equations
	Slide 26: Chem 200  All emails sent to chem200@sdsu.edu  Office hours held virtually through the MSLC.  Tues 9.00 am to 11.00 am
	Slide 27
	Slide 28: Due this sunday
	Slide 29: Finding the density of steel: averages and standard deviations
	Slide 30: Finding the density of steel: averages and standard deviations
	Slide 31: Finding the density of steel: averages and standard deviations
	Slide 32: Conversion between concentration Example:
	Slide 33: Conversion between concentration Example:
	Slide 34: Conversion between concentration Example:
	Slide 35: Types of chemical reactions
	Slide 36: Precipitation and solubility rules
	Slide 37: Solubility rules
	Slide 38: Solubility rules
	Slide 39: Solubility example
	Slide 40: Solubility example 2
	Slide 41: Lecture Participation: Predict if a precipitate will form
	Slide 42: Acid and Base reactions: Acids
	Slide 43: Acid and Base reactions: Bases
	Slide 44
	Slide 45: Polyprotic acids
	Slide 46: Poly-Basic Bases
	Slide 47: Neutralization reaction
	Slide 48
	Slide 49: Gas formation during an acid base reaction
	Slide 50: Acid Base titration
	Slide 51: Titration Example 1
	Slide 52: Titration Example 1
	Slide 53: Titration Example 1
	Slide 54: Chem 200  All emails sent to chem200@sdsu.edu  Office hours held virtually through the MSLC.  Tues 9.00 am to 11.00 am
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60: Redox reactions
	Slide 61: Oxidation number:  Keeping track of your electrons
	Slide 62: Find the oxidation number of each atom in the compound
	Slide 63: ReDOx Reaction vocabulary
	Slide 64: Redox reaction vocabulary
	Slide 65: cap S n sub , open paren s , close paren , end subscript plus 2 , cap H sub open paren open paren a. q , close paren close paren to the plus goes to cap S n sub open paren open paren a. q , close paren close paren to the open paren 2 plus close 
	Slide 66: Find the oxidation number for Carbon
	Slide 67: cap Z n plus cap N i. cap O sub 2 plus 4 cap H to the plus goes to cap N i. to the , 2 plus end superscript plus cap Z n to the , 2 plus end superscript plus cap H sub 2 , cap O 
	Slide 68: Types of redox reactions
	Slide 69: Combination reactions
	Slide 70: Decomposition reaction
	Slide 71: Displacement reaction
	Slide 72: cap Z n sub , open paren s , close paren , end subscript plus cap C u subscript base , open paren cap N cap O sub 3 , , close paren sub 2 , end base , sub , open paren a. q , close paren , end subscript goes to cap C u sub , open paren s , close
	Slide 73: Predict if the reaction will occur
	Slide 74: Combustion reactions
	Slide 75: Stoichiometry 
	Slide 76: Solving stoichiometry problems
	Slide 77: Solving stoichiometry problems
	Slide 78: Stoichiometry Example
	Slide 79: Stoichiometry Example
	Slide 80: Stoichiometry Example
	Slide 81: Stoichiometry Example
	Slide 82: Stoichiometry Example
	Slide 83: Stoichiometry Example
	Slide 84: Stoichiometry Example:  as a single calculation



