
Learning Goals

• Identify the relation between stresses and changes of length for 
various parts of a multipart structure undergoing thermal 
expansion

• Explain what is meant by heat
• For objects of equal mass in thermal contact, to explain why the 

temperature changes of the two objects need not be the same 
when heat flows from one to the other

• Deduce the specific heat / heat capacity of a system of known 
mass from a graph of temperature vs energy added. Explain how 
this heat capacity is related to the slope of such a graph

• Provide a microscopic reason  why certain materials have a 
larger molar specific heat than other materials







Stressed Rods

A compound bar consisting of a copper rod with a length of 1 m and 
cross-section area of 2.00 cm2 placed end to end with a steel rod with 
length 1m and cross-section area 2.00 cm2. The compound rod is 
placed between two rigid walls. Initially there is no stress in the bars 
at room temperature 20o C. 

Find the force on each wall at 40o C.

αsteel = 12 x 10-6 K-1, αcopper = 17 x 10-6 K-1, 
Ysteel= 200 x 109 N m-2, Ycopper= 110 x 109 N m-2







The structure shown has various parts all made of different 
materials.

1)If the system is heated, what constraints must be satisfied by the 
four quantities ΔL1, ΔL2, ΔL3,  and ΔL4?

2) After heating, the green, red, and black objects have 
compressive forces F2, F3, and F4 acting on their ends. What is the 
relation between the magnitude of these forces?

Click A if you are done number 1
Click B if you are done number 1 and 2
Click C if you are stuck
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Clicker: two objects with the same mass are put in thermal contact 
but insulated from their environment. If the initial temperatures 
are 100ºC and 0ºC, the final equilibrium temperature will be

A) Somewhere between 0ºC and 100ºC but not necessarily 50ºC
B) 50ºC
C) Not necessarily between 0ºC and 100ºC 
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Heat is added to two kilograms of a liquid, and data for the 
temperature vs energy transfer is shown.

If we took data for another 
liquid with the same mass but 
a larger specific heat, the slope 
of this graph would be

A) Larger
B) Smaller
C) The same
D) Any of the above are 

possible.

EXTRA: what is the specific heat 
of the original liquid?
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Specific heat values
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From PHET: states of matter simulation, https://phet.colorado.edu/sims/html/states-of-matter-basics/latest/states-of-matter-basics_en.html


