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Questions

1. Why canôt you live without eating something? (1st law of 

thermodynamics)

2. Why canôt your refrigerator work without power? (2nd law)

3. How can you increase the efficiency of an engine? (use less 

fuel and output more power - Carnotôs theorem)

4. When a piece of paper is burned, can you do something to 

let it be back to its original form? (reversible process) 

5. What is entropy?
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The First Law of Thermodynamics

The change in a systemôs internal energy:

The signs of Q and W:

Quasi-static process ïslow enough that the system is always in equilibrium. 

Reversible process:

For a process to be reversible, it must be possible to return both the system 

and its surroundings to exactly the same states they were in before the 

process began.
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Study of thermodynamic processes

Å1. Adiabatic: Q= 0; 2. Isochoric: V = Constant, W = 0

Å3. Isobaric: p = Constant, W = p(V2-V1)

Å Isothermal: T = Constant,
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Measuring heat capacities

Å Heat capacities may be 
measured at constant volume

.

Å Heat capacities may be 
measured at constant pressure
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Heat Engines and the Carnot Cycle

A heat engine is a device that converts heat into work. 
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Heat Engines and the Carnot Cycle

All heat engines have:

Åa high-temperature reservoir

Åa low-temperature reservoir

Åa cyclical engine

The efficiency
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Heat Engines and the Carnot Cycle

Carnotôs theorem:

If an engine operating between two constant-temperature 

reservoirs is to have maximum efficiency, it must be an 

engine in which all processes are reversible. In addition, all 

reversible engines operating between the same two 

temperatures, Tc and Th, have the same efficiency.

How about we define temperature in this way:
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Refrigerators, Air Conditioners

Refrigerator take heat from 

inside  and exhausts to the 

kitchen. 



Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley

The Second Law of Thermodynamics

When objects of different temperatures are brought 

into thermal contact, the spontaneous flow of heat 

that results is always from the high temperature 

object to the low temperature object. Spontaneous 

heat flow never proceeds in the reverse direction.

OR

It is impossible for any system to undergo a process 

in which it absorbs heat from a reservoir at a single 

temperature and converts the heat completely into 

mechanical work, with the system ending  in the 

same state in which it began.
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Entropy

ÅDefinition

In the case of isothermal process: 


