




















In the picture, process 1 and 3 are 
isothermal. During how many of the 
four processes does (positive) heat 
flow in to the gas?

A) 0

B) 1

C) 2

D) 3

E) 4
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Internal combustion engine movie:

https://youtu.be/5tN6eynMMNw?t=26













Question: Calculate the efficiency 
of the internal combustion 
engine operating via the cycle 
shown in terms of the 
compression ratio r = Vmax / Vmin
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Question: Calculate the 
efficiency of the internal 
combustion engine operating 
via the cycle shown.   

What are the temperatures TB, TC, and TD
in term of TA, r = Vmax /Vmin, and x = PC/PB

Click A if you are finished. Click B if you are stuck.
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Question: Calculate the 
efficiency of the internal 
combustion engine operating 
via the cycle shown.

The work for the process B -> C is

A) Positive B) Negative C) Zero



Question: Calculate the 
efficiency of the internal 
combustion engine operating 
via the cycle shown.

What is the work for the processes C -> D in terms of n, CV, and the 
various temperatures, volumes or pressures? 

Click A when you have an answer (and then try to calculate the net work) 
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Question: Calculate the 
efficiency of the internal 
combustion engine operating 
via the cycle shown.

How many of the steps have Q > 0?

A) 0 B) 1 C) 2 D) 3 E) 4



Question: Calculate the 
efficiency of the internal 
combustion engine operating 
via the cycle shown.

Calculate Q for the process B -> C, in terms of n, CV and the 
various temperatures, pressures, and volumes.

Click A when you have an answer, or B if you are stuck.
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Calculate Q for the process B -> C:
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