Exam #1
ME/CH EN 2300 Thermo 1 Circle one: I am in ME EN 2300

CH EN 2300
Name K@&

Do not plug ifkapy niimerical values until they are required to carry the analysis further.

#1 (20 Points) Consider an insulated room that has a uniform temperature, T. At some
time, a 100 W light bulb and a 1500 W hair dryer are turned on. How much has the
energy content of the room changed one minute after the light and hair dryer have been
turned on? State any assumptions.
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#2 (20 Points) The force required to push in a piston increases with distance as
2
F=Cx

C is an appropriately dimensioned constant. What is the total work done in moving the

piston from x = 0 to x = x,? Express your answer in terms of C, X, and any other
constants or values as appropriate.
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#3 (30 points) Water at 25°C flows out of a 10 cm diameter pipe at a velocity of 10

m/sec. If a device is designed to convert all the kinetic energy of the exiting water into
work, what is the maximum power output of the device?
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#4 (30 points) 1 kg of air in a cylinder is compressed by a piston from 1 m® in volume to
0.4 m>. The initial temperature is 300 K. During the compression, heat is transferred out

of the cylinder so that the final temperature is 120 K. how much work is done dui s
process. : :
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