
BACKGROUND FOR HW 2 

IPOL 8512 



Mole 

• A mole (mol) is an amount of substance that 
contains the same number of particles as 
there are atoms in 12 g of carbon-12.  

• To four significant figures, there are  
6.022 × 1023 atoms in 12 g of carbon-12.  

• Thus a mole of natural carbon is the amount 
of carbon that contains  
6.022 × 1023 carbon atoms.  

• The number 6.022 × 1023 is often called 
Avogadro’s number.  



Avogadro’s Number 



Molar Mass For Elements 

• Atomic Mass from the Periodic Table 

 
 
 
(atomic mass) g element

1 mol element



Molar Mass Calculation  
for Carbon 



Molecular Mass 

• Whole = sum of parts 
• mass of a molecule = sum of the masses of 

the atoms in the molecule  
• molecular mass = the sum of the atomic 

masses of the atoms in the molecule 



Molar Mass For Molecular 
Compounds 

• Molecular Mass = Sum of the  atomic 
masses of atoms in one molecule 
 
 
 

• The average molar mass of air is 29 
g/mol. 

 
 
 

(molecular mass) g molecular compound
1 mol molecular compound



Formula Units 

• A formula unit of a substance is the 
group represented by the substance’s 
chemical formula, that is, a group 
containing the kinds and numbers of 
atoms or ions listed in the chemical 
formula.  

• Formula unit is a general term that can 
be used in reference to elements, 
molecular compounds, or ionic 
compounds.  



Formula Unit Examples 



Formula Mass for Ionic 
Compounds 

• Whole = sum of parts 
• Mass of a formula unit = sum of the 

masses of the atoms in the formula unit  
• Formula mass = the sum of the atomic 

masses of the atoms in the formula 



Molar Mass For Ionic Compounds 

• Formula Mass = Sum of the atomic 
masses of the atoms in a formula unit 

 
 
 

(formula mass) g ionic compound
1 mol ionic compound



Gas Properties and their Units 

• Pressure (P) = Force/Area 
– units  

• 1 atm = 101.325 kPa = 760 mmHg = 760 torr 
• 1 bar = 100 kPa = 0.9869 atm = 750.1 mmHg 

• Volume (V) 
– unit usually liters (L) 

• Temperature (T) 
– ? K = --- °C + 273.15 

• Number of gas particles expressed in moles (n) 



Apparatus for Demonstrating Relationships 
Between Properties of Gases 



Decreased Volume Leads to 
Increased Pressure 

P α 1/V     if n and T are constant 
http://preparatorychemistry.com/Bishop_Boyles_Law_Flash1.htm 

http://preparatorychemistry.com/Bishop_Boyles_Law_Flash1.htm


Relationship Between P and V 



Boyle’s Law 

• The pressure of an ideal gas is inversely 
proportional to the volume it occupies if the 
moles of gas and the temperature are constant. 



Increased Temperature Leads to 
Increased Pressure 

P α T     if n and V are constant 
http://preparatorychemistry.com/Bishop_Gay_Lussac_Law_Flash1.htm 

http://preparatorychemistry.com/Bishop_Gay_Lussac_Law_Flash1.htm


Relationship Between P and T 



Gay-Lussac’s Law 

• The pressure of an ideal gas is directly 
proportional to the Kelvin temperature of the gas 
if the volume and moles of gas are constant.  

 P ∝ T   if V and n are constant 



V α T     if n and P are constant 

Increased Temperature Leads to 
Increased Volume 

http://preparatorychemistry.com/Bishop_Charles_Law_Flash1.htm 

http://preparatorychemistry.com/Bishop_Charles_Law_Flash1.htm


Relationship Between T and V 



Charles’ Law 

• For an ideal gas, volume and temperature 
described in kelvins are directly proportional if 
moles of gas and pressure are constant.  

 P ∝ T   if V and n are constant 



Increased Moles of Gas Leads to 
Increased Pressure 

P α n     if T and V are constant 

http://preparatorychemistry.com/Bishop_Moles_Pressure_Law_Flash1.htm 

http://preparatorychemistry.com/Bishop_Moles_Pressure_Law_Flash1.htm


Relationship Between n and P 



Relationship Between Moles of Gas 
and Pressure 

• If the temperature and the volume of an ideal gas 
are held constant, the moles of gas in a container 
and the gas pressure are directly proportional.  

 P ∝ n   if T and V are constant 
 



V α n     if T and P are constant 

Increased Moles of Gas Leads 
to Increased Volume 

http://preparatorychemistry.com/Bishop_Avogadros_Law_Flash1.htm 

http://preparatorychemistry.com/Bishop_Avogadros_Law_Flash1.htm


Relationship Between n and V 



Avogadro’s Law 

• For an ideal gas, the volume and moles of gas are 
directly proportional if the temperature and pressure 
are constant.  

 V ∝ n   if T and P are constant 



Ideal Gas Equation Derivation 



Standard Temperature and Pressure 

• Standard Temperature and Pressure (STP) = the 
standard sets of conditions for experimental 
measurements established to allow comparisons to be 
made between different sets of data. (There are no 
universally accepted standards.) 
– International Union of Pure and Applied Chemistry (IUPAC) 

uses 273.15 K (0 °C, 32 °F) and 100 kPa (14.504 psi, 0.986 
atm, 1 bar)  

– An unofficial, but commonly used standard is standard 
ambient temperature and pressure (SATP) of 298.15 K 
(25 °C, 77 °F) and 100 kPa (14.504 psi, 0.986 atm). This is 
the most useful set of values for us.  

– National Institute of Standards and Technology (NIST) uses 
20 °C (293.15 K, 68 °F) and 101.325 kPa (14.696 psi, 1 atm) 



Molar Volume at STP 

• You will find the following derived conversion 
factor useful for converting between volume 
and moles of gas. 



Dalton’s Law of Partial Pressures 



Partial Pressures and Constant 
T and P 



Partial Pressures and Constant 
T and V 



A Little Trig Stuff 

• One of the following relationships and your 
calculator will help you to do one of the 
homework problems. 



Fractal Units and Lengths of Uneven Surfaces 

• If the coastline of Britain is 
measured using the fractal unit 
of 200 km, then the value 
derived for the length of the 
coastline is 2400 km (approx.). 

 
• If we use the fractal unit of 50 

km, the value derived for the 
length of the coastline is 3400 km 
(1000 km more). 
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