
Topic 10: Phases & Gases  
  

1. The three phases of matter are solid, liquid and gas. Each has its own 

properties.  
 Solids have a constant volume and shape. Particles are held in a rigid, crystalline structure.  

 Liquids have a constant volume but a changing shape. Particles are mobile but still held 

together by strong attraction.  

 Gases have no set volume or shape. They will completely fill any closed contained. Particles 

have largely broken free of the forces holding them together.  

  

2. A heating curve (or cooling curve) traces the changes in temperature of a 

substance as it changes from solid to liquid to gas (or gas to liquid to solid).  
 When the substance undergoes a phase change, there is no change in temperature. The 

line “flattens” until the phase change is complete.   

 When a phase change is occurring, the potential energy of the substance changes while 

kinetic energy remains the same.  

 As temperature increases, kinetic energy increases.  

  

3. Heat of fusion (Hf) is the energy needed to convert one gram of a 

substance from solid to liquid.  
  

4. Heat of vaporization (Hv) is the energy needed to convert one gram of 

a substance from liquid to gas.   
  

5. Specific heat (C) is the energy required to raise one gram of a 

substance 1 degree (Celcius or Kelvin).  
 The specific heat of liquid water is 1 cal/g*J or 4.2 J/g*K.  

  

6. The combined gas law states the relationship between pressure, 

temperature and volume in a sample of gas.  
 Increasing pressure causes a decrease in volume (inverse relationship).  

 Increasing temperature causes an increase in volume (direct relationship).  

 Increasing temperature causes an increase in pressure.(direct relationship).  

 (PV/T)1 = (PV/T)2  reminder!!  All temperatures must be in the Kelvin scale when using this 

equation  

  

7. An ideal gas model is used to explain the behavior of gases.  An “ideal gas” 

would perfectly obey the combined gas law (PV/T) at all conditions of 

temperature and pressure.   
 A real gas is most like an ideal gas when it is at high temperature and low pressure.   In 

other words, at conditions which would favor the gas staying in the gas phase (and not 

liquefying).  

 The real gases that most resemble ideal gases are H2 and He.  



  

8. The Kinetic Molecular Theory (KMT) for an ideal gas states that all gas 

particles:  
 are in random motion.  

 have no forces of attraction between them.  

 have a negligible volume compared to the distances between them.  

 have collisions that result in the transfer of energy from one particle to another, with no net 

loss of  

energy from the collision.  

  

9. Equal volumes of gases at the same temp and pressure have an equal 

number of particles.  
 


