
3.3 Temp & Molecular Velocity / Gaining & Losing Thermal 
Energy  
 
 
3.3. Describe the relationship between average molecular kinetic 
energy and temperature. Recognize that energy is absorbed when 
a substance changes from a solid to a liquid to a gas, and that energy is released when a substance changes from a gas 
to a liquid to a solid. Explain the relationships between evaporation, condensation, cooling, and warming.  

 
 

Thermal Energy Kinetic Energy Temperature Absorbed Released 

Evaporation Condensation Cooling  warming steam 

Melting Freezing    

 
 

TEMPERATURE, MOLECULAR VELOCITY AND TEMPERATURE SCALES –  
 
The temperature of an object is a measure of its internal energy. Thermal Energy is a form 
of Kinetic Energy because it is related to the Molecular Velocity.  
 
 
When Temperature increases the velocity of the molecules ( increases or decreases) and  
the Kinetic Energy  (increases or decreases)   
 
As Temperature decreases the velocity of the molecules ( increases or decreases) and  
 the Kinetic Energy  (increases or decreases)   

 
STATES/PHASES OF MATTER AND ENERGY EXCHANGE- 
 

Two things can happen when energy (heat ) is added to a 
substance:  
1.   change in Temperature 
2.   change in Phase/State 
 
When liquid water is heated its temperature may rise or it 
may turn to Water Vapor/Steam.  
 
When liquid water turns to steam the molecules move 

(faster or slower) and heat is (added or removed) from the water. The molecules in the steam move (faster or 
slower).  The molecules in the steam have (more or less) Kinetic Energy.   
 
When liquid water turns to steam the molecules move (faster or slower) and heat is (added or removed) from 
the water. 
 
 
  

Learning Objectives:  
What is the relationship between temperature and 
molecular velocity? 
When is energy released? When is energy absorbed? 
 



Last Name__________________ First Name________________________ Date ______ Block____ 
 
3.3 Temp & Molecular Velocity / Gaining & Losing Thermal Energy  

 
1. Order the substances in terms of Molecular Velocity ( 1= lowest Molecular Velocity, 6 = Highest Molecular 

Velocity)  

Liquid Nitrogen ( -198 C)  1 Frozen Carbon Dioxide (-78 C)  2 
Surface of the Sun (5,600 C)  6 Liquid Water (Temperature unknown) 4 
Ice ( 0 C)  3 Steam ( 120 C)  5 
 

2. Order the substances in terms of Kinetic Energy ( 1= lowest Molecular Velocity, 6 = Highest Molecular 
Velocity)  

Liquid Nitrogen ( -198 C)  1 Frozen Carbon Dioxide (-78 C)  2 
Surface of the Sun (5,600 C)  6 Liquid Water (Temperature unknown) 4 
Ice ( 0 C)  3 Steam ( 120 C)  6 
 

3. Two identical containers hold equal amounts of water at different temperatures. A person drops a single 
drop of ink in each container. The ink disperses throughout the water. In container A it takes 10 minutes. In 
container B it takes 15 minutes. Which container is warmer?? (Explain your answer)  

 
Container A is warmer. Because the ink disperses more quickly the molecules must be moving faster 
which is a result of a higher temperature.  
 
Water often collects on a cold window. This happens in your car window.  

a. Where does this water come from? The water was in the air as a vapor.  
 

b. What is the process that leaves the water on the window? Condensation 
 

c. Has this liquid water gained or lost energy? It has lost energy.  
 

2. Name the process occurring during the transitions illustrated in the diagram 
at left.  
 
 
 
 
 
 
 
 
 

 
 

3. In the diagram at left, which examples shows: 
a. a higher temperature?   B                     a Lower Temperature? A 
b. a higher Molecular Velocity? B            a lower Molecular Velocity? A  
c. a higher Kinetic Energy? B                   a lower Kinetic Energy? A 

 
 

Letter Transition 

A Melting 

B Freezing 

C Vaporization or Evaporation 

D Condensation 


