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A mole of pennies: 

A mole of grains of sand: (
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A mole of hockey pucks: 
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The Mole 
Comparing Sizes 
• Blocks A andl3hoth have amass of 50g. but block A has a volume of 50 cm3 

while block B has a volume of 400 cm3. Which has more particles? 
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• Blocks C and D are both 150 cin3, but block C has a mass of 10 g while block D 
has a mass of 50 g. Which has more particles? 
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What is a Mote? 
pair of socks = socks. 

1 dozen eggs = ja eggs 
I gross of goblins =  /9,4  goblins 
I great cross of peanuts = 17.2.g  peanuts 

/  

1 score of years =  2.6  years 
1 area score of pennies = tior, pennies 

mole of an item= items 
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Molar Mass 
• Molar Mass - the mass of one mole of a pure substance 

o Units - 5 
rnok 

o Is found on the periodic table rounded to  -tuori,  

o Calcium Hydroxide: 
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Practice: 
1. Mg-02-1,1 I Y ioi 
2. MgC12 -
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4. A3.45 g sample of an element contains 0.150 mol of atoms. 
What is this element? 
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Creating the Mole Map 
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Relating Mass to Moles to # of Atoms using Dimensional Analysis 
How do we convert among particles, moles and grams? 

• Always start with what is given and cancel out units to get to 
what you are looking for. 

• There are6.23  moles  of AI. 
o How Many grams of Al are there? 

,23 2.6.elt) t9(1. 0 
14) 105 

si 

0 1,9A 

cvic)c-,p..d.f0 

• There are 111.7 g  of Fe.gi 4es-N, 

o How many atoms? , 
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Practice 

1. What is the mass of 0.650 moles of copper atoms in grams? 

0,  (950 

riNu 

maw/ 
yvv,6') 

2. How many atoms are in a 30.5 g sample of aluminum? 
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3. If you have a 2.34 x 102' molecules of NaCI, how many grams 
do you have in total? -t 
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Conversion Factor: 
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.-ractice 
1. What volume will 2.22 moles of CO2  gas occupy at STP? 
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2. What mass of SO2  gas occupies a volume of 47.9 Liters at STP? 
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Molar Vo,...ine 
I mole = 6.022 x 10' molecules = 22.4 L (@ STP) 

STP=  1ôcà  Vt  fliq finSUi  t) 0  #  6k-rwt: 

1. What volume will 7.29 moles of CO2  gas occupy at STP? 

2. What mass of CO2  gas occupies a volume of 100. Liters at 

STP? L2-1(0,06) 
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Practice: Determine the percent composition of each element in 
Calcium Phosphate. L,c
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Mass Percent Composition 
1. Find the molar mass of the compound 
2. Calculate the mass due to the component in the compound you 

are solving for. 
3. Divide the mass due to the	 mass of X  

x 106% Ategeeteder mass component by the total molar 
tiv  I 41;  r mass of the compound. 

4. Multiply by 100. 
Find the % composition of Nitrogen in NH4NO3. 



Using Percent Composition to Determine the Empirical Formula 
1. Assume 100-gram sample (if percent) 
2. Convert from grams to moles  
3. Divide by the smallest number of moles 
4. Write the formula 

Practice 
Determine the empirical formula of a compound containing 
32.38% sodium, 22.65% sulfur, and 44.99% oxygen. -k) 2/A055 ‘`;21°- 0:1061)ut% 10 6; --
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Empirical Formula and Molecular Formula 

Empirical Formula:  '-‘0i\R\ E-9(  form in which a compound is 

written 

-represents the simplest form where there is the \('‘,.,.; e.•  

ratio of atoms in the compound 

Molecular Formula: the Ck 
*Sometimes they are the same* 

Practice 

Molecular 
Formula 

Empirical 
Formula 

 

Molecular 
Formula 

Empirical 
Formula 

C51-1, 

  

C5H3  

 

CaHe. CH 

 

C H 10 2

 

C  As 
C,H, Q. \'‘k 7, 

 

-  20H4c0e i.,10 kmq OG 
H20 2 \-1  

 

C2HsN,O, CAk9  liA  2.° 

  

.11.1 C1 02)-1017017F24 C -13 MO C 

formula of a compound 
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Using Pe,..ent Composition to Determine the Empirical Formula determine the empirical formula of a 10.150 g sample of a col-,Jound 
*If the ratios are not whole numbers, multiply all the numbers by a small containing phosphorus and oxygen with a phosphorus content of 4.433 
whole number to get whole numbers. 9-

 

Fractional Number Multiply by this 
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Determining the Molecular Formula 

1) Determine Empirical Formula 
2) Determine the molar mass of the empirical formula 
3) Divide molecular mass by empirical formulas mass to determine 

how many times greater the molecular mass is than the 
empirical formula. 

4) Multiply the empirical formula subscripts by the answer 

The empirical formula from the previous problem was P20 5. 
Experimentation shows that the molar mass of this compound is 283.89 
g/mol. What is the molecular formula of the compound? 
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Hydrates 
Set number of  ACV-k--(4.  molecules loosely bonded to an ionic 
compound 

Q WAIN DAAINA  heating removes the water 
6,-A4dEoc- the dehydrated compound left after heating 
Naming: Ionic Compound. hydrate 
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*Either  an an empirical formula or percent composition problem* 

Practice 
1. Write the formula for the following 

a. Copper (II) &Rate * Pentahydrate Cu, ' 5Y\2,6 
b. Na2CO3.10 H20 $061A (CM \OOACAt ' CCArt\itheaQ., 

2. Find the mass percentage of water in CuSO4*  5H20 
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3. Write the formula for a 5.0 g sample of a hydrate of BaCl2  that 
was heated and only 4.26 g of the anhydrous salt remained. 
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