
Core UNIT 2:  Gasses!
Section 1:  Dimensional Analysis & Unit Conversions

Section 2:  The Kinetic Molecular Theory & Gasses



UNIT 2 Synapsis
In this unit we will take a look at gases and apply what we learned in the previous unit about 

how heat and temperature effect kinetic energy.  



Section 1:  Dimensional Analysis & Unit Conversions



Section 1:  Dimensional Analysis and Unit Conversions / Objectives

After this lesson I can…

• …identify the conversion factor(s) in a given problem or look them up in reference materials and then 
use dimensional analysis to convert between units.

• …convert between pressure units.

• …convert between basic metric units like milli- and kilo-



Intro to Dimensional Analysis
• Many of you have already used dimensional analysis in the past to convert between units.  Some 

people call it “fence posting”

• If you look up dimensional analysis on Wikipedia you will get a very accurate but confusing 
definition.  The best way to define dimensional analysis is that it is a technique for converting between 
units or solving problems.

• This technique is especially useful when you have to do multiple conversions, like when you have to 
go to pounds to kilograms and then to grams.

• Dimensional Analysis is about canceling out units until you arrive at your desired unit (the answer).

• It is also very useful for things like physics and engineering and those of you who go on to take those 
classes will be re-introduced to D.A.



Steps for Using D.A. (beginners) 
1) Identify the conversion factors you need to use and write them off to the side using an 

equal sign.

2) Write down what you are given.

3) Next to the quantity you are given, draw a number of “fence posts” equal to the number of 
conversion factors you are using (example:  3 conversion factors needs 3 fence posts, 5 
conversion factors needs 5 fence posts).  Keep in mind some teachers like parenthesis and 
fractions instead of fence posts but it’s the same idea.

4) Find the conversion factor you need to cancel out the unit that you start with and then 
write that conversion factor as a fraction in the first fence post.  Put the canceling unit in 
the denominator and the other unit in the numerator (Remember:  “Whatever comes up, 
must come down”)

5) Repeat step 5 with subsequent conversion factors until you have arrived at the unit the 
question is asking for.

6) Cancel out units and multiply all fractions.



Practice Problems:  D.A. (one conversion)
“There are 2.54 centimeters in 1 inch.  Convert 22.5 inches to centimeters”

“There are 2.54 centimeters in 1 inch.  Convert 11.7 centimeters to inches”



Practice Problems:  D.A. (one conversion)
“The guy at the game store will give you 1 PS4 game for 3 xbox games.  How many PS4 games can you get with 

15 xbox games?”

“How many xbox games can you get with 17 PS4 games?”



Practice Problems:  D.A. (two conversions)
“6 bags of chips can be traded for 4 Gatorades.  24 Gatorades can be traded for 2 pizzas.   How many pizzas can 

you get with 138 bags of chips?”

“There are 2.2 lbs in a kilogram.  There are 1,000 grams in a kilogram.  How many grams are there in 3.8 lbs?”



Practice Problems:  D.A. (two & three conversions)
“there are 2.54 cm in an inch.  There are 100 cm in a meter.  Give the length in meters for my son JJ if he is 21.5 

inches long last time we checked.”

“Game tokens are 100 for a dollar.  The crane game takes 25 tokens.  If you play the crane game 2 times you win 5 
pieces of candy.  It takes 12 pieces of candy to make you sick for 2 hours.  How many hours will little Jimmy be 

sick if he’s got 9 dollars?”



Section 1 Additional Resources & Links…
• Tyler Dewitt’s Video: “Understanding Conversion Factors”

• Tyler Dewitt’s Video:  “Converting Units using conversion Factors”

• Tyler Dewitt’s Video: ”Converting Units using Multiple Conversion Factors”

https://www.youtube.com/watch?v=HZ9weUkSdoY
https://www.youtube.com/watch?v=7N0lRJLwpPI
https://www.youtube.com/watch?v=LdZ00OFAfaQ


Section 2:  The K.M.T. & Gasses



Section 2:  The K.M.T. & Gasses / Objectives
After this lesson I can…

• …convert between Celsius & Kelvin Temperature scales.

• …Define Absolute Zero & give its value.

• …define and give examples of ideal gases.

• …recall the 5 assumptions of, define, and explain, the kinetic molecular theory.

• …explain gas pressure in terms of random molecular motion & collisions.

• …describe how changes in Pressure, Volume, Temperature, and the amount of gas affect one another 
in gasses.

• …explain how changes in pressure, volume, temperature & the amount of gas affect one another in 
gasses by discussing the particles at the molecular level.

• …illustrate the particles of a gas at the molecular during changes in pressure, volume, temperature, 
and the amount of gas.

• …apply the K.M.T. to predict the outcome of everyday situations involving ideal gasses.



Temperature Units
• There are basically three units of temperature…

• Fahrenheit:  Based on the human body.  What you see when you look on your phone to figure out 
how hot or cold it will be.

• Celsius: Based on water.  What you see when you look on your phone to figure out how hot or 
cold it will be if you live or grew up anywhere besides the United States.

• Kelvin:  Based on absolute zero.  Often referred to as the “absolute temperature scale.”  

• We won’t be using Fahrenheit in this class at all.

• We will be using Celsius quite bit because that is the temperature the thermometers we use in the lab 
will give us. 

• The conversion between Celsius and Kelvin:  K = °C + 273.



Temperature Scales

Image Credit:  



Practice Problems:  Temperature Conversions
Directions:  Convert the following temperatures from Celcius to Kelvin.

1) -235 °C

2) 40 °C

3) 5,000 °C

4) -100 °C

5) 100 °C



Absolute Zero
• Since temperature is a measure of particle motion, it does not decrease forever because objects do not 

slow down forever, they eventually stop.

• Absolute Zero is the lowest possible temperature.  In theory, at absolute zero the particles of 
substance stop moving all together.  There is no temperature below absolute zero. 

• Absolute Zero = 0 K = -273°C = -460°F



Video Time !!!

• Science Show Video:  “Absolute Zero:  Absolute Awesome”
• Fraiser Cain Video:  “What is absolute Zero?”

https://www.youtube.com/watch?v=TNUDBdv3jWI
https://www.youtube.com/watch?v=wl66BIgfHGk


Ideal Gasses & STP
• Of the three physical states gases are the easiest to understand because unlike liquids and solids, gases 

all behave the same way around “normal” conditions. 

• You can think of “normal” conditions as STP and reasonably close to it.  You could also say “normal” 
conditions are any temperatures you might naturally experience here on earth.  So the hottest day in 
Sahara Africa or the coldest day in Antarctica.

• STP stands for “standard temperature and pressure”.  As the name implies, it’s a standard.  Sort of like 
a reference point.  It’s 0°C and the pressure exerted by earth’s atmosphere at sea level; 1 atm.  

• Substances that are gases around “normal” conditions are said to be ideal gases.

• So while we just learned that almost anything can be a gas under the right conditions,  now we are just 
going to focus on the substances we are used to thinking of gases and how they behave in real world 
scenarios.



Examples of Ideal Gasses

N2 CH4 H2S

H2 C2H6 Cl2

O2 CO2 He



More on Ideal Gases
• Ideal gases have very weak intermolecular forces.  So weak, in fact, that they are negligible and can be 

ignored under “normal” conditions.

• Because only temperature and pressure effects ideal gases, they all behave the same way.  

• You can think of the behavior of a gas as the relationships between volume, temperature, and 
pressure.  Like for example:

• How gases expand when you heat them.

• How releasing pressure lowers the temperature of a gas (think about aerosol cans)

• How gases can be compressed into smaller volumes.

• Now, lets look at the Kinetic Molecular Theory which explains and summarizes the 
behavior of gases.



Video Time !!!

• CCC #12 Video:  “The Ideal Gas Law”
Note that in this video Hank will talk about the ideal gas law “PV = nRT”.  It doesn’t hurt to 
pay attention to this but we will not be doing any math related to gas laws in Core 
Chemistry.

https://www.youtube.com/watch?v=BxUS1K7xu30


The 5 points of the K.M.T. (long version)
1. There is no force of attraction between gas particles or between the particles and the walls of the 

container. (no intermolecular forces) 

2. Gases are composed of a large number of particles that behave like rubbery, spherical objects in a 
state of constant, random, straight line, motion. 

3. Collisions between gas particles or collisions with the walls of the container are perfectly elastic. 
None of the energy of a gas particle is lost when it collides with another particle or with the walls of 
the container. Energy can be transferred from one molecule to another but the total energy of the 
system never goes down as a result of a collision. 

4. The average kinetic energy (average velocity) of a collection of gas particles depends on the 
temperature of the gas and nothing else. 

5. There is a VERY large distance between the molecules. To best illustrated this, click here to see how 
close gas particles would be together at 1,950 atm.  This is way outside normal conditions so the 
KMT doesn’t really apply at pressures this high but it does give you an idea for how far about gas 
particles are.

https://en.wikipedia.org/wiki/Kinetic_theory_of_gases#/media/File:Translational_motion.gif


The 5 points of the K.M.T. (short version)
1. Intermolecular forces between gas particles are negligible.

2. Gas particles move in constant, random, straight line motion.

3. Collisions between gas particles and collisions between particles and the walls of their container are 
perfectly elastic.

4. The Average Speed (Kinetic Energy) of all gas particles in a container is proportional to temperature 
in Kelvin.

5. Very large distance between gas particles.



Video Time !!!

• TedED video:  “Describing the Invisible Properties of Gas”

https://youtu.be/EHxdVtygP1g


Gas Pressure
• As the KMT implies gas pressure is caused by the collisions of the molecules with the walls of their 

container.

• More collisions with walls of the container = higher gas pressure.  Note that this does not nessassarily
mean there are more gas particles…

• Here are some real life examples of how the pressure of a gas inside a closed container can increase…

• Forcing more gas particles into a paintball canister or a propane tank causes the pressure to 
increase because there are more molecules and thus more collisions with the walls of the container

• Heating aersol can or keyboard cleaner can up causes the particles to move faster and thus collide 
with the walls of the container more often (also note they are moving faster and have more kinetic 
energy so the collision exert more force)

• Decreasing the volume of the container will decrease the space for the gas particles to move 
around in and thus increase the total number of collisions.  An example of this is something as 
simple as squeezing your empty plastic soda bottle.

• Again, note that in only one of the examples above was gas pressure increased by actually adding 
more gas particles to the system



Video Time !!!

• TedED Video:  “How Heavy is Air?”
• TedED Video:  “History of the Barometer”

https://youtu.be/VDf00z8sMFw
https://youtu.be/EkDhlzA-lwI


Section 2 Additional Resources & Links…
• Tyler Dewitt Video:  “Absolute Zero”

• Tyler Dewitt Video:  “What’s the Point of Kelvin Temperatures”

• Tyler Dewitt video:  “Gas Pressure:  The Basics”

• Tyler Dewitt video:  “The Kinetic Molecular Theory of Gas Part 1”

• Tyler Dewitt video:  “The Kinetic Molecular Theory of Gas Part 2”

https://www.youtube.com/watch?v=JHXxPnmyDbk&spfreload=1
https://www.youtube.com/watch?v=AHKBXBru_Fg
https://youtu.be/zvh9uv2Hxx4
https://youtu.be/fIMdIMACyN4
https://youtu.be/apOSDqZd6Fg

