Second Law of Thermodynamics Practice Problems
Name:

1.  What does the second law of thermodynamics say?

2.  Find the entropy change for the highlighted object in each of the following systems:

a)  A hot water bottle at 70 °C conducts 150 J of energy into your feet.

b)  A puddle of 0.05 kg of ethyl alcohol at 20 °C evaporates into the atmosphere

c)  The air coming out of a vent in your house conducts 200 J of energy into your 25 °C skin.

d) 1 kg of water vapor settles out as dew on your lawn

3.  As you stand outside on a cold day, your 25 °C skin loses 150 J as heat in one second to the 5 °C air around you.  Assume that neither you nor the air change temperature significantly during that second.

a)  How much does your entropy change during that second?

b)  How much does the air’s entropy change during that second?

c)  What is the net change in entropy between you and the air?

4.  A drop of 0.001 kg of molten iron at 1538 °C falls into a vat of water at 20 °C.

a)  How much does the iron’s entropy change as it solidifies?  (but before it cools down)

b)  Assuming that the water’s temperature doesn’t change significantly, how much does the water’s entropy change as the iron solidifies?

c)  What is the net entropy of the system while the iron solidifies

5.  Calculate the maximum/ideal efficiency for each engine below.  Show work.

	Engine
	Hot Temperature
	Cold Temperature
	Efficiency

	A
	800 °C
	20 °C
	

	B
	800 °C
	250 °C
	

	C
	2500 °C
	250 °C
	

	D
	2500 °C
	20 °C
	


6.  Which engine from question 5. is the most efficient?  Explain why it should be the most efficient.

