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Kinetic Molecular Theory

CSCOPE Unit 09 Lesson 01 Day 1

Kinetic molecular theory (KMT) postulates:

· A gas consists of individual particles in constant and random motion.

· The volume of the individual gas particles is small when compared to the distance between gas molecules.

· Collisions between molecules are perfectly elastic.

· The individual particles do not attract or repel one another in any way.

· The pressure of the gas is due entirely to the force of the collisions of the gas particles with the walls of the container.

The properties of gases

1. Compressibility



A measure of how much the volume of a gas decreases under pressure

Gases are easily compressed – unlike liquids and solids


2. Four variables that describe a gas



(a) Pressure




Symbol: 
P




Units: 






kilopascals         

kPa






atmospheres       

atm






millimeters of mercury     
mm Hg



(b) Volume




Symbol: 
V




Units:

liters

L







(c) Temperature




Symbol: 
T




Units: 

kelvins
K




Conversion:
K = (C + 273.15



(d) Number of moles





Symbol: 
n




Units:

mole

mol

Factors affecting gas pressure


1. Amount of gas

· Adding gas increases the number of particles.

· The greater the number of particles, the greater the number of collisions per second.

· The greater the number of collisions per second, the higher the pressure.

	01. What happens to the gas pressure inside of a container of fixed volume when more gas molecules are added? 
	

	
	

	02. Give an everyday example of the amount of a gas affecting pressure.
	

	
	

	03. How many times larger or smaller would the pressure of a sample of a gas in a container of fixed volume be when the number of gas molecules was doubled?
	

	
	

	04. How many times larger or smaller would the pressure of a sample of a gas in a container of fixed volume be when the number of gas molecules went from 4 moles of gas to 2 moles of gas?
	


2. Volume

· As you decrease the size of the container, the particles cannot travel as far before they hit the wall of the container.

· If they have the same velocity, but cannot travel as far before they hit the wall, then the number of collisions per second will go up.

· The greater the number of collisions per second, the higher the pressure.

	05. What happens to the gas pressure inside of a container when the volume of the container is reduced?
	

	
	

	06. Give an everyday example of pressure affecting volume.
	

	
	

	07. What happens to the volume of an expandable container (like a balloon) when more molecules of gas are added to the balloon?
	

	
	

	08. Assume that a balloon is placed into a pressure chamber. What happens to the volume of an expandable container (like a balloon) when the pressure on the balloon is increased.
	

	
	

	09. An expandable container (like a balloon) is placed into a metal container connected to a vacuum pump. What happens to the volume of the balloon when the pressure on the balloon is reduced?
	

	
	

	10. How many times larger or smaller would the pressure of a sample of a gas in a container of fixed volume be when the volume of the gas was doubled?
	

	
	

	11. How many times larger or smaller would the pressure of a sample of a gas in a container of fixed volume be when the volume of the gas went from 4 L to 2 L?
	


3. Temperature

· Temperature must be in Kelvin.
· As the temperature increases, the average kinetic energy increases.
· As the average kinetic energy increases, the average velocity increases.
· As the average velocity goes up, there are more collisions per second.
· The greater the number of collisions per second, the higher the pressure.
	12. What happens to the gas pressure inside of a container of fixed volume when the container is heated?
	

	
	

	13. Give an everyday example of temperature affecting pressure.
	

	
	

	14. What happens to the temperature of a gas when it is allowed to expand into a larger volume?
	

	
	

	15. Give an everyday example of a change in pressure affecting temperature.
	

	
	

	16. How many times larger or smaller would the pressure of a sample of a gas in a container of fixed volume be when the Kelvin temperature of the gas was doubled?
	

	
	

	17. How many times larger or smaller would the pressure of a sample of a gas in a container of fixed volume be when the Kelvin temperature of the gas went from 400 K to 200 K?
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