Chapter 11 Objectives:

· Recognize that a system can absorb or give up energy by heat in order for work to be done on or by the system, and that work done on or by the system can result in energy transfer by heat.
· Compute the amount of work done during a thermodynamic process.

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

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

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

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

· Recognize why the second law of thermodynamics requires two bodies at different temperatures for work to be done.

· Calculate the efficiency of a heat engine.

· Relate the disorder of a system to its ability to do work or transfer energy by heat.

· Identify systems with high and low entropy.

· Distinguish between entropy changes within systems and the entropy change for the universe as a whole.

Chapter 11 Key Ideas

· An object or grouping of objects that are in thermal equilibrium and contain an unchanging amount of matter make up a system, while their surroundings make up the system’s environment.
· Heat and work can transfer energy to or from a system, changing its internal energy in the process.

· For thermodynamic systems, work is defined as the product of gas pressure and the change in the volume of the gas. W = P∆V

· Energy is conserved for any system and its environment and is described by the first law of thermodynamics, ∆U = Q – W

· A cyclic process returns a system to conditions identical to those it had before the process began, so that its internal energy is unchanged.

· The second law of thermodynamics states that no machine can transfer all of its absorbed energy by means of work.

· The efficiency of a heat engine depends on the amount of energy transferred by heat to and from the engine:   Eff = 1 – (Qc/Qh)

· Entropy is a measure of the disorder of a system. The more disordered a system is, the less energy that is available to do work.

· The entropy of a system can increase or decrease, but the total entropy of the universe is always increasing.

Key Terms
Adiabatic process, cyclic process, entropy, environment, isothermal process, isovolumetric process, system
