
Bell Work
1. If there are 12 inches in a foot, how many 

feet is 36 inches? Explain how you got your 
answer.

2.

3. If there are 2.54 cm in 1 inch are these 
fractions true or false? Explain.



Unit 6- The Mole 
Concept Notes



Unit 6- Alert:  You must now bring a 
calculator everyday (mine are now 
off limits).  Go check on out of the 

library if you do not have one. When 
a calculation is explained you must 
work it out on your calculator too!



Conversion Factors

What is on your card? 

Key Concept 1: A conversion factor is a 
numerical factor used to multiply or divide a 
quantity when converting from one system of 
units to another.



• A train of length 2, weighing 200, travels from 
Denver to Santa Fe at 15. How long did the 
trip take?

Importance of Units



• This brings up the issue of units. In your math 
class, numbers by themselves are fine to work 
with, but in science a number without units is 
pretty useless.

• NO NAKED NUMBERS
“NO STREAKING”

Importance of Units



“We can only be as accurate as 
our weakest measurements”. 

90% of the mistakes made in chemistry 
conversion is due to missing or 

incorrect units.

Importance of Units





• For example, consider the conversion of 
inches to centimeters (1.00 in = 2.54 cm). 

• This conversion factor could be written many 
different ways. 

Conversion Factors



Write conversion factors as fractions





Key Concept 2: Hidden Conversion Factors

= Sign
The word per
The word for
The word in

How many conversion factors can you find 
on the back of your Periodic Table?



How many feet are in 36 
inches?

1 ft = 12 inch

Importance of Units



How many feet are in 36 
inches?

12 ft = 1 inch

Importance of Units



Last semester energy conversions



How many feet are in 36 
inches?

12 ft = 1 inch

Importance of Units

1 ft = 12 inch



• I need to reteach a concept that you have 
seen for a long time:

• Arizona College & Career Ready Standards 
Mathematics – Fourth Grade
– Measurement and Data (MD) 
• Solve problems involving measurement and conversion 

of measurements from a larger unit to a small unit



• Arizona College & Career Ready Standards 
Mathematics – Fifth Grade
– Measurement and Data (MD) 
• Convert like measurement units within a given 

measurement system. 

• Arizona College & Career Ready Standards 
Mathematics – Sixth Grade
– The Number System (NS) 
• Apply and extend previous understandings of 

multiplication and division to divide fractions by 
fractions.



• Arizona College & Career Ready Standards 
Mathematics – Seventh Grade
– Ratio and Proportional Relationships (RP) 
• Analyze proportional relationships and use them to 

solve real-world and mathematical problems



• Arizona College & Career Ready Standards 
Mathematics – Fourth Grade
– Measurement and Data (MD) 

• Solve problems involving measurement and conversion of 
measurements from a larger unit to a small unit

• SCIENCE STANDARD ARTICULATED BY GRADE LEVEL-
HIGH SCHOOL
– Strand 5: Physical Science

• Concept 4: Chemical Reactions: Investigate relationships between 
reactants and products in chemical reactions.
– PO 5.   Describe the mole concept and its relationship to Avogadro’s 

number.
– PO 6.   Solve problems involving such quantities as moles, mass, 

molecules, volume of a gas, and molarity using the mole concept and 
Avogadro’s number. 



How many feet are in 36 
inches?

4th Grade Math 

1 ft = 12 inch



In a spacecraft, the carbon dioxide exhaled by 
astronauts can be removed by its reaction 
with lithium hydroxide, LiOH, according to the 
following chemical equation.

CO2(g) + 2LiOH(s) à Li2CO3(s) + H2O(l)

How many moles of lithium hydroxide are 
required to react with 20 mol of CO2, the 
average amount exhaled by a person each 
day?

High School Chemistry  



Next,  we are starting in 4th grade 
and moving through ACT 

Math/Real World Examples to 
demonstrate how a process of 

Dimensional Analysis (a process you 
should know) can be used to solve unit 

conversion problems.  



Dimensional Analysis

• Dimensional analysis was developed to keep 
track of units in multi-step conversion problems 
(also known as factor-label method). 

§ Key Concept 3: In dimensional analysis 
conversion factors are set up in fraction form. 
The equalities are then lined up sequentially 
and units used on the top and bottom of 
neighboring fractions are alternated so that 
units cancel.





Dimensional Analysis

Dimensional Analysis Steps

1. Determine what the question is asking you to solve for.

2. Determine what is given in the problem to be converted.

3. Identify possible conversion that might be needed.

4. Plug in the appropriate conversion factors as fractions 

(units in numerator have to cancel the units in the 
denominator).

5. Cancel units

6. Verify your answer. (Units must match units in step 1.  If 

the answer doesn’t match, repeat 4 and 5).



Dimensional Analysis
Key Concept 4: Dimensional Analysis Steps
1. ? Asking
2. Given
3. Identify conversion factor needed
4. Plug in the appropriate conversion factors (units in 

numerator have to cancel the units in the 
denominator).

5. Cancel units
6. Verify your answer 





End of Day 1 of Lesson 1



Bell Work
Write the following conversion factor as many 
different ways as you can.

1 foot = 12 inches



Honors Chemistry
Polyatomic Ions Quiz Thursday

Study Tips
• -ate = one more oxygen than –ite
• per = one more oxygen than –ate
• hypo = 1 less oxygen than -ite





What is dimensional 
analysis?



Dimensional Analysis

Key Concept 4: Dimensional Analysis Steps
1. ? Asking
2. Given
3. Identify conversion factor needed
4. Plug in the appropriate conversion factors (units 

in numerator have to cancel the units in the 
denominator).

5. Cancel units
6. Verify your answer 



Dimensional Analysis

Convert:
6 miles = _________ yards



Chemistry Conversion Factors

1 cm3= 1 ml Density:  __ g = __ ml

1 mole = 6.02 x 1023 particles

22.4 L of a gas = 1 mole

1 mole = molecular mass of a compound

___ mole of A= ___ moles of B



How many atoms are in 2 grams of carbon?



In a spacecraft, the carbon dioxide exhaled by 
astronauts can be removed by its reaction 
with lithium hydroxide, LiOH, according to the 
following chemical equation.

CO2(g) + 2LiOH(s) à Li2CO3(s) + H2O(l)

How many moles of lithium hydroxide are 
required to react with 20 mol of CO2, the 
average amount exhaled by a person each 
day?

When is dimensional analysis useful?



Jabberwocky

https://www.youtube.com/watch?v=Q_Um3787fSY


Jabberwocky

https://www.youtube.com/watch?v=Q_Um3787fSY


Nonsense words taken from the poem Jabberwocky  
by Lewis Carroll 

There are 20 tumtum trees in the tulgey wood.
In each tulgey wood is one frumious Bandersnatch.

There are 5 slithy toves in 2 borogoves.
There are 2 mome raths per Jabberwock.

There are 2 Jubjub birds in 200 tumtum trees.
There are 200 mome raths in each borogove.

There are 5 Jubjub birds per slithy tove.

The question is: If there are 5 frumious 
Bandersnatches, how many Jabberwocks are there?

When is dimensional analysis useful?



Nonsense words taken from the poem Jabberwocky  
by Lewis Carroll 

There are 20 tumtum trees (tt) in the tulgey wood (tw).
In each tulgey wood (tw) is one frumious bandersnatch (fb).

There are 5 slithy toves (st) in 2 borogoves (b).
There are 2 mome raths (mr) per Jabberwock (jw).

There are 2 Jubjub birds (jb) in 200 tumtum trees (tt).
There are 200 mome raths (mr) in each borogove (b).

There are 5 Jubjub birds (jb) per slithy tove (st).

The question is: If you have 5 frumious
bandersnatches, how many jabberwocks are 
equivalent?

When is dimensional analysis useful?



You are a veterinarian’s assistant. The doctor asks 
you to give Lizzy, a young girl’s dog, 18.5 mg of 
Acepromazine before it goes into surgery. However, 
the medicine is in liquid form and must be given 
intravenously. Reading the bottle you see that 
Acepromazine has a density of 10mg/ml. How many 
mL of Acepromazine should you give the dog?

When is dimensional analysis useful?



Exist Pass

• Face pass: How do you feel about dimensional 
analysis?  Draw a face and write a complete 
sentence.



End of Lesson 1



Bell Work

Determine the following compounds names:
1)BBr3

2) CaSO4

3) C2Br6

4) Cr2 (CO3)3



Bell Work

Determine the following compounds names:
1)BBr3…...Boron tribromide
2) CaSO4 ……Calcium sulfate
3) C2Br6 …..Dicarbon hexabromide
4) Cr2 (CO3)3 …Chromium (III) carbonate





The Conversion Factor: Avogadro’s Number



Exit

1. If I have one mole of marshmallows, how 
many do I have?

2. What are two reasons that Avogadro’s work 
did not receive much notice in his lifetime?

Sign up for Mole Day Fun and Silly project!



Exit

Sign up for Mole Day Fun and Silly project!



Please pick up your returned work



Bellwork

• Review of the song Molar Eclipse of the 
Heart.  What did you like, dislike, and 
what did you learn?





Counting Particles

MOLE
• Key Concept 5: The mole (mol) is an SI 

base unit used to measure the amount 
of a substance.

• 1 mole is equal to the number 6.02 ´
1023particles and is known as Avogadro’s 
number. 



Key Concept 6: There are three types of 
particles; atom, molecule, and formula 
units.
– The unit atom is used with single elements.
– The unit molecule is used with covalently 

bonded element (2 non-metals).
– The unit formula units are used with ionicly 

bonded elements (1 metal and 1 non-
metal).

Counting Particles



Counting Particles

• Avogadro's number is named 
after Amedeo Avogadro who 
proposed in 1811 that in any 
given gas, the number of atoms or 
molecules in a gas was directly 
proportional to it’s volume 
independent of a gas properties.

• The number was valued at 
6.02x1023 in 1926 by Jean Perrin 
who proposed that the number be 
named after Avogadro for his 
foundational work.

https://www.youtube.com/watch?v=TEl4jeETVmg


Counting Particles

• A mole is an enormous quantity, even for 
extremely small particles.

• Avogadro’s number would not be convenient 
for measuring a quantity of eggs, roses, or 
paper.

• One mole of marshmallows would cover the 
USA to a depth of 600 miles.



• Assuming that each human being has 60 
trillion body cells (6.0 x 1013) and the Earth's 
population is 6 billion (6 x 109), the total 
number of living human body cells on the 
Earth at the present time is 3.6 x 1023or a little 
over half of a mole. 



• Reminder – we are doing calculations, 
this means that you will need your 
calculator every day, no exceptions.

Get out your Calculators!!!!





• The correct answer on dimensional analysis problems are 
worth very little.  

• Therefore you will not get any credit if you do not show your 
work (dimensional anaylsis).

• Let me repeat this: On an activity or quiz with the correct 
answer but no work shown will get a score of ZERO.

• If you understand the concept and can just plug the number 
into the calculator and get the answer, you are luckily to be 
able to visuals the step-up in your head but I can not grade 
what is in your head.  Show and write out the work!

Self-Motivated Practice



Can you use your calculator correctly?

Key Concept 7: How many formula units of 
NaCl (Sodium Chloride) are in 43.4 

moles?



Can you use your calculator correctly?

• Key Concept 8: How many moles of 
copper are there in 1.54x1023 atoms Cu? 



Can you use your calculator correctly?

• Key Concept 9: How many molecules of 
sucrose are in 3.5 moles of sucrose?



Pass out Practice Problems 6A



Mole Day

• You must complete
– 1 fun and silly 
– 1 fun and educational 
• No project will be accepted without a Work Cited Page. 

– More information under chemistry assignments on 
Mrs. Young’s Website. 

– MAKE SURE YOU HAVE SIGNED UP!



Fun and Educational

1st decide on a Fun and Educational Topics
– History of Avogadro
– History of Jean Perrin (1st to determine 6.02E23)
– Steps of dimensional analysis
– Chemistry unit conversion
– History of Mole Day
– How Big is a Mole
– This History of the Mole
– How the Mole is used in the real world
– Lots of other possibility….



Exit

What three concepts (these could 
be key ideas, vocabulary, or 
equations) do you think everyone 
should have learned today?



End of Lesson 2



The Mass of a Mole

Think-Pair (desk partners)-Share (verbally)
1. What does 1 mole of copper and 1 mole of 

carbon have in common?
2. What is different about  1 mole of copper 

and 1 mole of carbon?

Be ready to share



•The Mass of a Mole

• 1 mol of copper and 1 mol of carbon have 
different masses because they have 
different numbers of protons, neutrons, & 
electrons.



• Key Concept 10: A mole always contains the 
same number of particles; however, moles of 
different substances have different masses.

•The Mass of a Mole



Closure

• Exit Pass- How is a mole of copper and  zinc 
the same and different?



No Bell Work Today J
• Please have the following at you desk:
– Lab (Conversion Factor: Molar Mass)
–Notebook
–Calculator
–Periodic Table

Reminder: 
Prove It Quiz Friday 
Mole Day is Feb 5th!





Conversion Factor: Molar Mass

Purpose: To become familiar with what one 
mole of a substance looks like



•Chemical Formulas and the Mole

• Chemical formulas indicate the numbers and types of 
atoms contained in one unit of the compound.

• Similarly, one mole of CCl2F2 contains one mole of C 
atoms, two moles of Cl atoms, and two moles of F atoms.

• One dozen molecules of CCl2F2 contains 12 C atoms,  
2(12) Cl atoms, and 2(12) F atoms.



•The Mass of a Mole 

• Key Concept 11 – Molecular Mass: is a 
number equal to the sum of the atomic 
masses of the atoms in a molecule. The 
molecular mass can be calculated by 
completing AM QT chart.

• AM QT •AM= Atomic Mass
•Q= Quantity

•T= Total



Calculating 
Molecular Mass

– Carbon

– (NH4)2CO3



• Key Concept 12: Calculate the molecular 
mass for:
– Fluorine

– Mg(OH)2

•The Mass of a Mole 



Exit

• Make an AMQT chart to calculate the molar 
mass of calcium acetate.  



Bell Work

1) What is atomic mass of titanium?

2) What is the molecular mass of CH3CH2OH 
(Ethanol)?



Mass of a Mole

• Calculate the molecular mass using the AMQT 
method for the following substances:

• Table 1 & 4- Iron and Ammonium Chloride
• Table 2 & 5- Aluminum and Magnesium 

Sulfate
• Table 3 & 6 –Sodium Bicarbonate and Copper
• Table 7- Sodium Chloride and Water 



•The Mass of a Mole

• Key Concept 13 - Molar mass is the mass in 
grams of one mole of any pure substance.

• Key Concept 14 - The molar mass of any 
element is numerically equal to its molecular 
mass.

• Key Concept 15- Molecular Mass units are 
atomic mass units (amu) and Molar mass 
units are grams per mole (--- g/ 1 mol).

CONVERSION FACTOR ALERT



Analysis & Interpretation Questions
• 1)

• 2)

• 3)  a. CO2
b.
c.

• 4)  a. Find the mass of 3 moles of CO2 
b.
c.



Applying New Knowledge
• 6) Measure out 0.34 moles Aluminum 

oxide.

• 7) Measure out 0.86 moles of Aluminum.



End of Lesson 3



•Converting using Moles 

• Conversion factors so far introduced……



•Converting using Moles 

• Key Concept 16: How many grams of zinc are 
there in 1.5 moles of  Zn? 



•Converting using Moles 

• Key Concept 17: Gold (Au) is one of a group 
of metals called coinage metals (copper, silver, 
and gold). How many atoms of gold are in a 
U.S. Eagle, a gold coin with a mass of 31.1g? 



• Key Concept 18:The characteristic odor of 
garlic is due to allyl sulfate [(C3H5)2S]. What is 
the mass of 2.50 mol of (C3H5)2S ?  

•Converting using Moles 



• Key Concept 19: Aluminum chloride is used in 
refining petroleum and manufacturing rubber 
and lubricants.  A sample of aluminum chloride 
has a mass of 35.6g. How many formula units 
are present?

•Converting using Moles 



Learning Check

• Individually solve the following problems in 
Practice Problems 6B:
– 2d (answer 211.6 g/mol)
– 6a (answer 96.3 grams Al)
– 7a (answer 0.23 moles Ag)
– 8b (8.7 x1020 formula unit of CuSO4)
– 9a (2089.9 grams Bi)



Bell Work

• In a minute we will watch the music video for 
the song Mole is a Unit: What did you like, 
dislike, and what did you learn? 

• Reminders:
– Conversion Factor Molar Mass (lab) due NOW
– Prove It Quiz Tomorrow (practice problems 5C, 6A, 

6B, 6C)



Molar Volume

Avogadro’s believed that equal volumes of 
gases at the same temperature and pressure 
contain equal numbers of particles.



Stoichiometry and Volume-Volume Problems

Coefficients in a balanced equation represent 
volume ratios for gases.



Avogadro's Principle (cont.)

Key Concept 20: The molar volume is 
measured at STP and is always equivalent to 
22.4 L.

REVIEW: What is STP? 

1 mol of gas = 22.4 L

NEW CONVERSION FACTOR (LAST ONE)



What does 22.4 liters 
look like?





Key Concept 21:  How many moles are in 15 
liters of oxygen gas at STP?

Practice Makes Perfect



Key Concept 22: If I have 2.5 moles of Ca(OH)2
how many grams do I have?

Practice Makes Perfect



Key Concept 23: If I have 2 liters of water vapor 
(H20) how many molecules do I have? 

Practice Makes Perfect



Learning Check

• Individually solve the following problems in 
Practice Problems 6C:
– 3 (answer 100.8 L)
– 4 (answer 19349 L)
– 5 (answer 100.8 L)
– 6 (answer 3.01E26 molecules)
– 7 (answer 36.4 g)
– 8 (answer 2.0E24 molecules)
– 9 challenge problem (answer 138 balloons)



Learning Check

• Individually solve the following problems in 
Practice Problems 6C:
– 3 (answer 100.8 L)
– 4 (answer 19342 L)
– 5 (answer 100.8 L)
– 6 (answer 3.0E26 molecules)
– 7 (answer 36.4 g)
– 8 (answer 2.0E24 molecules)
– 9 challenge problem (answer 138 balloons)



Closure

• Be the Teacher:



End of day



• You will need
• Blank piece of paper
• Calculator
• Periodic Tables
• Practice Problems

• If you get done earlier at a station work on your 
Practice Problems.

Rotation Station Activity 



Closure- Exit Pass

Answer the following questions
1. Do you feel like your ready for the exam?
2. Have you complete practice problems A, B, & 

C?

• What is next: 
• Friday- Study Guide
• Tuesday- Unit 4/5 Exam (100 pts in Measurement)



End of Unit 5


