
 Describe what is meant by the conservation of energy.

 Explain at the microscopic level what is happening when an object is 
heated or cooled.

 List various macroscopically observable properties that change as heat 
flows into or out of an object

 Explain how we can tell whether two objects have the same 
temperature or if not, which one has a higher temperature

 Explain what is meant by two objects being in thermal equilibrium. 

 State the zeroth law of thermodynamics and explain why this is 
necessary for the concept of temperature.

Learning Goals for this lecture:



A mercury thermometer sits in a glass of water. If the 
thermometer reads 20ºC, we can conclude that  

A) The temperature of the water is 20ºC.
B) The temperature of the mercury in the thermometer is 

20ºC.
C) Both A and B
D) Neither A nor B



A mercury thermometer sits in a glass of water. If the 
thermometer reads 20ºC, we can conclude that  

A) The temperature of the water is 20ºC.
B) The temperature of the mercury in the thermometer is 

20ºC.
C) Both A and B
D) Neither A nor B





























Hot block + room temperature block

What happens if we put a hot block in contact with a room 
temperature block?

A. Nothing

B. Heat flows until they are the same temperature

C. The hot block will cool down to room temperature

D. The room temperature block will heat up to the 
temperature of the hot block

E. None of the above

?
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Demo: IR camera

Make a prediction:
We put together two blocks of aluminum, one heated on the 
hot plate and the other left in the room for a long time. We 
observe this on an infrared (IR) camera. It shows hotter 
objects as brighter.
Make a sketch of what you think we will see

a) just as we bring the blocks together

b) after a short amount of time

c) after a long amount of time

(shade in regions that are brighter on the IR camera)










