
THE MOLE
Chapter 10



THE MOLE

BIG IDEA: The ____ represents a large ________ of extremely 
small __________.!

Similar to rolls of coins.!

What do rolls of nickels and quarters have in common? 
What is different? Why place in rolls?!

A:.!

Chemists use a very large ______ called a ________ to count 
very small _____, ________, and __________ ________.



MEASURING MATTER

MAIN IDEA: Chemists use the ________ to count 
________, __________, _______, and ________ _______.!

The _______ the object, the ________ it is to count.!

Why do scientists use the mole as a way of dealing 
with extremely small objects?!

It allows them to ______ quantities of ________ 
________ using extremely large ___________.



COUNTING PARTICLES

________ ______ make counting objects ________.!

ie~ !

Represent a specific ________ and are always 
_________.!

Chemists created the _______ as a _________ ______ 
to _________ count the number of ________ in 
_______________. 



COUNTING PARTICLES

The mole (____) is the SI unit used to 
_______ the amount of a ___________.!

1 mole = _________ particles.!

This could be ______, ______, 
___________, or ____________!!

Water =!

Copper = !

NaCl = !

Known as ___________ _________.



COUNTING PARTICLES
Avogadro’s number is not ____________ to 
measure everything.!

One mole of _______ would make a 
stack that would reach to the ______ 
more than ___ ___________ times!

One mole of grains of ______ would be 
more than ______ of the sand on 
__________ __________!

One mole of _________ is about ___ 
_________ _________!

____________ times the age of the _____!

___________ times the age of the 
___________ itself



CONVERTING BETWEEN MOLES & PARTICLES

Using __________ _______, we can express a 
_________ in the _________ we want from a 
__________ quantity.!

Conversion factor =!

Relationship between _______ and ____________ is 
given by _____________ _________.!

1 mole = _______________ particles.



CONVERTING BETWEEN MOLES & PARTICLES

_________ conversion factors relate __________ and ___________!

1) !

2) !

How many atoms are in 3.67 moles of cobalt?!

!

How many moles contain 5.73 x 1026 molecules of water?!



CONVERTING BETWEEN MOLES & PARTICLES

Two conversion factors relate particles and moles!

 6.022 x 1023 particles / 1 mol!

1 mol /  6.022 x 1023 particles!

How many molecules are in .2569 moles of carbon dioxide?!

!

How many moles contain 2.009 x 1022 atoms of helium?!



MASS & THE MOLE
MAIN IDEA: A mole always contains the ______ number of _________ 
but moles of different ____________ have different ______________.!

Mole of salt vs mole of sugar!

Each contains the _________ _________ of ____________!

Salt (NaCl) = !

Sugar (C6H12O6) = !

Why?!



MASS OF A MOLE

Mole quantities of two ____________ substances 
have different _________ because the substances 
have ___________ _______________.!

________ of different _________ do not 
_________ each other.



MOLAR MASS

______ mass = the ______ 
in _______ of one ______ 
of any _______ substance. !

Molar mass of any 
________ is equal to its 
_______ ______!

Units =!

ie~ 1 mole of Cu = 
______ grams; 1 mole 
He = ________ grams.



USING MOLAR MASS

To calculate the ________ _______ of a given 
number of moles, _________ the number of 
______ by the ________ ________.!

_________ ____ ________ X ________ ____ 
________ / ___ ________ = ________



USING MOLAR MASS

To calculate the molar mass of a given number of moles, 
multiply the number of moles by the molar mass.!

Convert 4.59 grams of manganese to moles of manganese!

!

Convert .099 moles of Au to grams of Au!



USING MOLAR MASS

To calculate the molar mass of a given number of moles, 
multiply the number of moles by the molar mass.!

Convert 4.799 moles of vanadium to grams of vanadium !

!

Convert 34.6 grams of antimony to moles of antimony!



CONVERTING BETWEEN MASS & ATOMS

One step further…convert ______ to 
_______.!

Cannot make a ________ conversion 
from _______ of substance to the 
__________ of _____________ of that 
substance.!

First: Convert ______ to ________ 
using _______ _____ conversion factor.!

Second: Multiply number of _______ 
by ______________ _________ to get 
the number of __________.



CONVERTING BETWEEN MASS & ATOMS

One step further…convert mass to atoms.!

ie~ If 1 mole of He = __________ atoms of He, and 1 
mole of He = __________ grams of He, then 
___________ atoms of He = ___________ grams of He.!

_______ must _______________ be converted to 
_________ before being converted to __________.!

__________ must _________ be converted to 
___________ before being converted to ____________.



CONVERTING BETWEEN MASS & ATOMS

One step further…convert mass to atoms.!

How many atoms are in 75.0 grams of chromium?!

!

What mass would 6.88 x 1024 atoms of lithium 
have?!



CONVERTING BETWEEN MASS & ATOMS

One step further…convert mass to atoms.!

How many atoms are in 100.0 g of tungsten?!

!

What mass would 7.321 x 1020 atoms of lead have?!



MOLES OF COMPOUNDS

MAIN IDEA: The molar mass of a __________ can 
be calculated from its _________ _________ and can 
be used to convert from ________ to __________ of 
that ______________.!

Different ___________ can be composed of the 
same ____________ but in different ____________.!

_________ of ___________ in compounds 
determine ___________ of compound.



MOLAR MASS OF COMPOUNDS

______ of a ___________ of a __________ equals the ______ of the 
________ of all the ____________ that make up the ____________.!

__ mole of______ contains __ moles of hydrogen and __ mole of 
oxygen.!

_______ _____ of H2O = 2 x __________ + 1 x ________ = ________ g !

Molar mass of a compound demonstrates the ________ of 
_____________ of __________.!

Mass of __________ that reacted = mass of ___________ formed



MOLAR MASS OF COMPOUNDS

Mass of a mole of a compound equals the sum of the masses of all the 
particles that make up the compound.!

What is the molar mass of CO2?!

!

What is the molar mass of Cu3(PO4)2!

!

What is the molar mass of C12H22O11?!



CONVERTING MOLES OF COMPOUND TO MASS

Procedure for _________ same as _________ but must ________ 
calculate ______ ________ of compound.!

First: Calculate ______ in ______ that equals the number of ______.!

Second: Measure __________ on balance



CONVERTING MOLES OF COMPOUND TO MASS

Practice converting moles of compound to mass:!

How many moles of are in 258 grams of sulfur 
hexafluoride?!

!

How many grams would 2.007 moles of baking soda, 
NaHCO3 have?!



CONVERTING MOLES OF COMPOUND TO MASS

Practice converting moles of compound to mass:!

How many moles are in 10.00 grams of copper (II) 
nitrate?!

!

What mass would .06767 moles of sucrose (C12H22O11) 
have?!



CONVERTING MASS OF COMPOUNDS TO 
NUMBER OF PARTICLES

Same as before…!

____ ________ conversion between _______ and number of _________.!

First: Convert ________ to __________!

Second: Covert _________ to _________ by multiplying by 
_____________ _____________.!

ie~ if 1 mole of H2O = 6.022 x 1023 molecules of H2O and 1 mole of 
H2O = 18.016 grams, !

Then 6.022 x 1023 molecules of H2O = ___________ grams. 



CONVERTING MASS OF COMPOUNDS TO 
NUMBER OF PARTICLES

Practice converting mass of compounds to number of 
particles:!

How many molecules of CO2 are in 5.88 grams of CO2?!

!

What mass, in grams, should 5.77 x 1020 formula units of 
NaCl have?!



THE IDEAL GAS LAW

MAIN IDEA: The ________ _______ ________ 
relates the number of __________ to __________, 
______________, and ___________.!

Interrelationship demonstrated by ways to 
increase the volume of a balloon:!

A: 



AVOGADRO’S PRINCIPLE

Equal ________ of ______ at the _________ 
temperature and pressure contain _________ 
numbers of __________.!

________ volume of a _______ is the volume that __ 
mol occupies at _______ and _____ atm _________.!

0.00o C and 1.00 atm pressure are known as 
__________ __________ and ___________ (____).



AVOGADRO’S PRINCIPLE

Avogadro showed that __ 
mol of any ____ occupies a 
__________ of _______ L at 
_____.!

Conversion factor for 
moles of any gas:



AVOGADRO’S PRINCIPLE

Practice using molar volume of gases:!

What volume does 3.55 moles of He gas occupy at 
STP?!

!

How many moles of CO2 are in 50.0 L of CO2 at STP?!



LINE OF EQUALITY

For each _______, a ______ of what 
is ________ conversion factors can 
be created!

Can be helpful with __________ 
conversions. !

1 mole H2O = ________ molecules 
H2O = ___________ grams H2O!

1 mole CO2 = ________ molecules 
CO2 = _______ grams CO2 = 
_________L CO2



LINE OF EQUALITY

Practice writing lines of equality & making mixed 
conversions:!

Write a line of equality for chromium (III) hydroxide!

!

Write a line of equality for sulfur dioxide (this is a gas at 
STP)!



LINE OF EQUALITY

Practice writing lines of equality & making mixed conversions:!

Convert 4.66 grams of sulfur dioxide to liters of sulfur 
dioxide.!

!

Convert 9.00 x 1024 formula units of MgCl2 to grams of 
MgCl2!



EMPIRICAL & MOLECULAR FORMULAS

MAIN IDEA: A _________ formula of a compound is 
a _______-________ _________ of its ________ formula.!

Similar to amount of servings in a product.!

__________ formula can be represented by a 
________ serving.!

___________ formula can be represented by the 
____________ number of servings.



PERCENT COMPOSITION

_________ by ________ of any __________ in a 
_____________ can be found by ___________ the 
________ of the __________ by the _________ of 
the ____________ and multiplying by ________.!

% by Mass (Element) =



PERCENT COMPOSITION

_________ composition is the _________ by 
______ of each _________ in a _____________.



PERCENT COMPOSITION

 % Composition = mass of element in the compound x 100% 
                                      mass of compound 
!
!
!

What is the percent composition of Mn(NO3)2



EMPIRICAL FORMULA

The _______ of a ___________ can be calculated once the 
___________ ______________ of the compound is known.!

The ___________ formula for a compound is the formula with the 
___________ _____-_________ ______ _______ of the __________.!

May or may not be the _______ as the __________ formula.!

If different, the _________ formula will be a ___________ of the 
____________ formula.!

ie~ Hydrogen peroxide



EMPIRICAL FORMULA
Finding empirical formula from percent 
composition!

! 1. !

! 2.!

! 3.!

What is the empirical formula of a 
compound that is 40.05% sulfur and 
59.95% oxygen.!

!



EMPIRICAL FORMULA

Finding empirical formula from percent composition!

What is the empirical formula of a compounds 
that is 81.79% carbon, 6.10% hydrogen, and 12.11% 
oxygen.!

!



EMPIRICAL FORMULA

Finding empirical formula from percent composition!

What if the ratio of elements are not whole numbers?!

_________ each number in the ________ by the ___________ number 
that gives a ratio of __________ numbers. !

What is the empirical formula of a compound that is 48.64% 
carbon, 8.16% hydrogen, and 43.20% oxygen?!

!



MOLECULAR FORMULA

_________ in an ____________ formula indicate the 
simplest ________-_________ ratio of _______ of the 
__________ in a _____________.!

________ ratio does not always indicate the 
________ ratio in the ___________.!

The _________ formula specifies the ________ 
number (______ ________) of _______ of each 
__________ in a molecule or compound.



MOLECULAR FORMULA

To find the __________ formula you need to find out how 
much _________ the __________ formula is than the 
___________ formula.!

________ mass vs mass of _________ formula!

ie~ C2H6 is twice as big as CH3!

To find that number:!
                                determined                mass of                            
                          



MOLECULAR FORMULA

Practice determining molecular formulas:!

A molecule of nicotine contains 74.0% carbon, 8.65% 
hydrogen and 17.35% nitrogen.  The molar mass of nicotine is 
162.26 g/mol.  Determine the empirical and molecular formula of 
nicotine. !

!

!



MOLECULAR FORMULA

Practice determining molecular formulas:!

Succinic acid is a substance produced by lichens. Chemical 
analysis indicates it is composed of 40.68% carbon, 5.08% 
hydrogen, and 54.24% oxygen and has a molar mass of 118.1 g/mol.  
Determine the empirical and molecular formulas for succinic acid.!

!

!



FORMULAS OF HYDRATES

MAIN IDEA: __________ are _______ 
_________ ____________ in which __________ 
molecules are ___________.!

Many compounds in solid form contain _______ 
known as _________ of _____________.!

_______ can be __________ by ____________ 
substances. 



NAMING HYDRATES
Water molecules can ________ to 
______ as _______ ________ form.!

Water molecules become part 
of the _________.!

Known as ________ of 
______________.!

___________ ionic compounds in 
which water molecules are 
___________ are __________.!

Composed of a specific 
__________ of water molecules 
bound to its __________.



NAMING HYDRATES

In the ________ for a 
________, the number of 
________ molecules 
associated with each 
__________ ________ of the 
compound is written 
following a _______.!

Use ___________ to identify 
the ___________ of water 
molecules.



ANALYZING A HYDRATE

When a hydrate is ___________, water molecules are 
_____________ off (_________).!

Results in an __________ compound!

Means “_________ __________”!

To determine the _________ of a hydrate, find the number of 
__________ of  _________ associated with ___ mol of the 
__________.!

Must _______ sample to drive off the _________ molecules.



ANALYZING A HYDRATE

Practice determining hydrates:!

An 11.75 g sample of a common hydrate of cobalt (II) 
chloride is heated.  After heating, 9.11 g of anhydrous 
cobalt (II) chloride remains.  What is the formula 
and the name of the hydrate?  !

!


