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PHN 242 Feb. 2006
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NAME . O Pledged SCORE / 100 pts
Remember to get full credit label answers with correct units, show all work,

draw diagrams.

1. [10 pts] Shown is a steam engine at a power plant.

(A) Explain How it works: What are the two temperature reservoirs? Where s the system
ol gas that converts heat to work? What is this work and what actually turns?

{13) The steam eugine is inefficient. It has a typical efficiency of 65% of the Carnot
efficiency. If it has steam entering at 285° C and water cooling at. 30° C, what percent
[
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2.6 ptS] Durlizg this recent cold spell our county Pinellas was always the warmest, in
e area. What Is special about its geographical location that keeps it warm?
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3. [10 pts] Given hall a chicken, water, carrots, peppers, spices. Rank various combi-
nalions of these materials in terms of amount of entropy and explain ranking. Try to use
boult Lhe macroscopic and microscopic definitions when applicable.

(1} materials sitting in your refrigerator

{2) materials simmering on your stove

(3) materials sitling in your stomach aller an honr
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16 [)T%] A steel tod is 3.000 cin in diameter at 23.0°C. A copper ring has an interior

diameter of 2.9992 ey at 25.0°C AL what common lemperalure w1li [,11( ring jnst %1(](
ko Lhe rod? — S -
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5. |16 pts A person makes a quantit by of dcect tea by mixing 500 grams of hot iea

(Crea ™ Conter) With an cqual mass of ice which is at, its melting point (0°C). 1 the hot, tea

is originally at 91°C, what is the temperature of the final cquilibrium tea-ice {or tea-water)
niixture?
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(3. [2“ ptB] An ideal Carnot engine has a power outpur (work generated per second)
ol 500 /5. 1L operates between constant temperalure reservoirs at 100.0° C and 30.0° (
{riside air). What is
(
f

a) Lhe rale of heatl inpuat in 1/s?
b} The rate of exhaust heat output in J/s?
1) How much entropy is this engine’s exhaust adding to the environment every cycle?

Lfl) How much entropy is tnis engines intake sublracting from the outside environment
every cyele?
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SAlbm  Viegar - 015, Its final s

A *sl.]‘aw_,hl Tihe palh on 4 pV diagram.

a draw a pV diagram ol Lhe process

[22 838 ] We nave one mole of a monatomie ideal gas. s inilial slale hast 9o,
tabe has:

Prmat -= 10000 Vi — 03008, Ty follows

(h} How mmeh work was done by the gas during the process? -

() What was ALY for the process?

(eh) Mow much heat was gained or lost?

(&) What i the process were 1sothermal? How much work would have been done?
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