Unit 5: Gas Chemistry
Content Outline: Temperature and Particle Motion (5.6)

I. 
Average Speed of Gas Particles
            A.   The average speed of the particles in a gas depends only on the temperature and the mass of the 
                  particles.

II.
Kinetic Energy (KE)
   
A.   It is the energy that an object possesses because of its motion.
 
      1.   The kinetic energy of an object is equal to mv2/2, where m is its mass and v is its velocity.

            B.   In a sample of matter, the kinetic energy of each of its particles depends on the mass of the particle
                  and its velocity.
                  1.   Because the particles in matter are constantly colliding with each other, it is assumed that the
                        particles in a sample of matter would have a wide range of velocities and therefore, a wide
                        range of kinetic energies.
                  2.   It would be impossible to find the average kinetic energy of all the particles by measuring every
                        individual particle’s kinetic energy, adding up all the individual energies, and then dividing by the 
                        total number of particles to find the average, because there are too many.
 
C.   There is another way to find the average kinetic energy of the particles of a sample of matter, and 
                   that is to find the temperature of the sample.

III. 
Temperature
            A.   Is a measure of the average kinetic energy of its particles in a substance.
                   1.   According to the Kinetic Theory of Matter, the particles are constantly undergoing elastic (not

                         fixed) collisions with each other. 
                   2.   In an elastic collision, the amount of kinetic energy lost by one particle is gained by another.
                         because kinetic energy is conserved, the average kinetic energy of the particles remains the
                         same.  
  
B.   Because the mass size of each particle of a substance remains constant, a change in temperature
                  indicates a change in the speed of the particles.
  
       1.   A decrease in the temperature of that substance means the particles are moving more slowly.
                   2.   Conversely, an increase in temperature of a substance means that the particles of that 
                         substance are moving faster.
 
C.   If samples of two different substances are at the same temperature, their particles must have the
                  same average kinetic energy.
                   1.   However, this equality does not mean that the particles in each substance have the same
                         velocities.  
                   2.   Because a particle’s kinetic energy depends on its mass and velocity, the less massive
                         particles in one substance will have higher average velocities than the more massive particles

                         of the other substance.

IV.
Absolute Zero
            A.   Theoretically, based on the kinetic theory, it should be possible to lower the temperature to a point 
                   where all molecular motion ceases. 
                   1.   The temperature at which all molecular motion should cease is known as absolute zero.   
                   2.   Absolute zero is: -273.15oC. This value is usually rounded to -273oC.
 
B.   To make a temperature scale based on absolute zero, scientists agreed on a system known as the
                  absolute, or Kelvin scale.     
                   1.   The zero point of the Kelvin scale is absolute zero.
                   2.   The degrees of the Kelvin scale are the same size as those of the Celsius scale. To convert a 
                         Celsius temperature into Kelvin temperature, use the equation K = oC + 273.
                         For example, 25oC is 298 K and -25oC is 248 K  
  
       3.   The kelvin is the SI unit of temperature.  

V.   
Heat
 
A.   Temperature can be used to determine the direction of flow of energy.
   
       1.   Energy spontaneously (on its own) flows from a warmer object to a cooler one.
                         a.   Particles of the warmer object have more kinetic energy than the particles of the cooler 
                               object.
                         b.   When the two objects are in contact, the particles of the warmer object will gradually
                               transfer kinetic energy to the particles of the cooler object through collisions.
                         c.   Eventually the average kinetic energy of the particles in both objects will be equal and the
                               two objects will have the same temperature.
 
       2.   The amount of energy transferred between the two objects at different temperatures is called
                         heat.  
