
Heat and Thermodynamics - Outline 

1. Relate temperature to the kinetic energy of atoms and molecules. 

2. Describe the changes in the temperatures of two objects reaching thermal equilibrium. 

3. Identify the various temperature scales, and convert from Celsius to Kelvin and vice versa. 

4. Explain heat as the energy transferred between substances that are at different temperatures. 

5. Perform calculations with specific heat capacity to find the change in temperature, mass, or 

specific heat capacity of a substance. 

6. Interpret the various sections of a heating curve. 

7. Recognize that a system can absorb or release energy as heat in order for work to be done on or 

by the system and that work done on or by a system can result in the transfer of energy as heat. 

8. Distinguish between isovolumetric, isothermal, and adiabatic thermodynamic processes. 

9. Illustrate how the first law of thermodynamics is a statement of energy conservation. 

10. Calculate heat, work, and the change in internal energy by applying the first law of 

thermodynamics. 

11. Apply the first law of thermodynamics to describe cyclic processes. 

12. Recognize why the second law of thermodynamics requires two bodies at different temperatures 

for work to be done. 

13. Calculate the efficiency of a heat engine. 

14. Relate entropy and the disorder of a system to its ability to do work or transfer energy as heat. 

 

 Notes 

 Temperature and Kinetic Energy  

 

 

 

 Example: 

 

 

 

 Internal Energy 

 

 

 

 Example 

 

 

 

 Thermal Equilibrium 

 

 

 

 Example: 

 

 

 



 Thermal Expansion 

 

 

 

 Example: 

 

 

 

 Temperature Scales 

 

 Celsius: 

 

 

 

 Kelvin: 

 

 

 

 Heat and factors that affect it 

 

 

 

 Change in Temperature 

 

 

 Mass 

 

 

 Material – Specific Heat Capacity 

 

 

 

 

 How Heat is Transferred 

 

 Conduction: 

 

 

 

 Convection: 

 

 

 

 Radiation: 

 

 

 



 

 Calorimetry 

 

 

 

 Latent Heat – Phase Change 

 

 

 

 Heat of Fusion 

 

 

 

 

 Heat of Vaporization 

 

 

 

 

 System and Environment 

 

 

 

 Work done on or by a gas 

 

 Done on a gas: 

 

 

 Done by a gas: 

 

 

 First Law of Thermodynamics 

 

 

 

 

 Thermodynamic Processes 

 

 Isovolumetric 

 

 

 

 

 Isobaric 

 

 

 



 Isothermal 

 

 

 

 

 Adiabatic 

 

 

 

 

 Cyclic Process 

 

 

 

 

 

 Second Law of Thermodynamics 

 

 

 

 Efficiency 

 

 

 

 

 Entropy 

 

 

 

 

 Sample/Practice Problems 
  

 A. 
 

 



 

 

 

B. Transmission of Heat 

 



 

C.  

1. Calculate the number of joules of heat needed to change the temperature of 500 grams of water by 

50 °C. 

 

 

2. A 0.03 kg piece of iron is heated to 100 °C and then dropped into cool water where the iron’s 

temperature drops to 30 °C. How many joules does it lose to the water? (The specific heat capacity 

of iron is 448 J/kg °C). 

 

3. What mass of water will give up 1 x 10
6
 joules when its temperature drops from 80 °C to 68 °C. 

 

 

4. When a 50 gram piece of aluminum at 100 °C is placed in water, it loses 2700 joules of heat while 

cooling to 40 °C. Calculate the specific heat capacity of the aluminum. 

 

 



5. What is the specific heat capacity of a 50 gram piece of 100 °C metal that will change 400 grams 

of 20 °C water to 22 °C? 

 

 

D. 

 

 

1. Calculate the energy in joules needed to melt 200 grams of ice. 

 

 

2. Calculate the energy absorbed by 200 grams of 100 °C water that is turned in to 100 °C steam. 



E.  

Internal Combustion Engine 

1. What is the general term for the type of engine shown? 
 

2. In general, what does this type of engine do? 
 

3. In the internal combustion engine shown, where does the thermal energy come from? 

 

4. Where in the engine is mechanical energy present? 

 

5. What happens during the intake stroke? 
 

6. What happens during the compression stroke? 

 

7. What happens in the part of the figure labeled spark (Ignition)? 

 

8. What happens during the power stroke? 
 

9. What happens during the exhaust stroke? 
 

10. Is an internal combustion engine 100% efficient?  Explain your answer. 

 

 

 

 

 



F.   How Your Refrigerator Works 

1. At what point does external energy enter the system? 
 

2. At what location in the refrigerator is the most thermal energy removed? 

 

3. What is the relationship between the evaporation of a liquid inside the circuit and the heat 

removed from the refrigerator? 
 

4. Is heat transferred in a refrigerator primarily by conduction, convection or radiation?  Explain 

your answer. 
 

5. What is the purpose of the condenser? 
 

6. If the compressor in a refrigerator requires 300 J of energy to remove 800 J of heat, how much 

energy is released to the air in the room? 
 

7. What effect would leaving the refrigerator door open on a hot summer day have on the 

temperature in the room?  Explain your answer. 
 

8. Why is it important to keep dust and grease from building up on the condensation coils at the 

back of a refrigerator? 

 

 



 

Homework Problems:    

I. 

1. Calculate the number of joules given off by 1 kg of water cooling from 50 °C to 20 °C.  

 

2. Suppose the same 0.03 kg piece of iron is dropped into another container of water and gives off 

540 joules in cooling. Calculate the iron’s temperature change. (The specific heat capacity of 

iron is 448 J/kg °C). 

 

3. What would be the final temperature if you mixed a liter of 20 °C water with 2 liters of 40 °C 

water? 

 

4. What is the specific heat capacity of 200 gram piece of 100 °C metal that will change 500 grams 

of 25 °C water to 28 °C? 

 

II. 

1. Calculate the energy in joules needed to melt 200 grams of ice and then heat it to 30°C. 

2. Calculate the energy released by 50 grams of 100 °C steam that condenses to 100 °C water and 

cools down to 0 °C. 

3. How many grams of ice is needed to cool 250 grams of tea (water) at 100 °C  to 10 °C cold tea 

with no ice left in the glass. 

 

 

 

 

 

 

 

 

 


