Physics 161 Midterm Exam 1 I V1 VEN
Closed book Closed Notes, Calculators OK, 50 minutes. Use backs or extra sheets to SHOW YOUR WORK.

Q =mcAT Question 1. (30 pts.) Unusual water is discovered on Mars.
Q=mL It melts at 0°C, but the specific heat is 4 J/g°C;

the specific heat of Martian ice is 2 J/g°C;

and the latent heat of fusion is 20 J/g.

pV =nRT = Nk, T (All at Martian atmospheric pressure.)

AU=Q-W 100 g of martian ice at -80°C is mixed with 160 g of martian water at 20°C (all at

AU = nC AT martian pressure) in a perfectly insulated vessel.

C, =3R monstomic ideal s a) What is the final temperature and composition?

Wior =nRTIn(V,/V)

b) What is the overall change in entropy? Is this process reversible?
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2. (70 pts) A monatomic ideal gas is reversibly taken through the cycIé shown. The temperature at A is T,

a) What is the temperature at point B and at point C? What are the highest and lowest temperatures reached

anywhere in this cycle? Express your answers in terms of Ty.
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b) What is the work is done by the gas from A to B? What is the heat added to the gas from A to B? Express

each in terms of pg and V.
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c) What is the work is done by the gas from C back to A? What is the heat added to the gas from C back to A?
Express each in terms of p, and V.

W - T Pu\lo.

q: ‘{lCPAT = *V\'%R'T\)

d) What is the work done by the gas from B to C? What is the total work done in the cycle? Express in terms of
Po and V.

We gl * gl = 2

€) What is the heat added to the gas from B to C? Express in terms of pp and V.
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f) What is the efficiency of this engine? What is the efficiency of a Camot engine operating between the same
highest and lowest temperatures? If this engine is below Camot efficiency, explain why you couldn’t run it
backwards as a fridge, hook it up to the Carnot engine, and violate the 2™ law of thermodynamics.
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g) What is the entropy change in the gas for the process BC? What is the total entropy change in the universe for
process BC?
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