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Attempt all 9 test questions. Show your work in the space provided. Use the back of the sheet if you need more space

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) A 200-g metal container, insulated on the outside, holds 100 g of water in thermal equilibrium at 2200°C. o 21-g
ice cube, at the melting point, is dropped into the water, and when thermal equilibrium is reached the temperature is
15.00°C. Assume there is no heat exchange with the surroundings. For water, the specific heat is 4190 J/kg - K and the heat

of fusion is 3.34 x 105 J/kg. The specific heat for the metal is closest to
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2) The figure shows a pV diagram for 0.95 mol of gas that undergoes the process 1 — 2. The gas then undergoes an
isochoric heating from point 2 until the pressure is restored to the value it had at point 1. What is the final temperature of

the gas? The ideal gas constant is R = 8.314 J/mol - K = 0.0821 L « atm/mol - K.
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3) A board that is 20.0 cm wide, 5.00 cm thick, and 3.00 m long has a density 350 kg/m3. The board is floating partially

submerged in water of density 1000 kg/m3. What fraction of the volume of the board is above the surface of the water?
A) zero
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4) An ideal reversible refrigerator keeps its inside compartment at 9.0°C. What is the high temperature, T}, needed to give

this refrigerator a coefficie erformance of 3.7? Ke Z%4! 9 42 / [
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5) Is it possible to transfer heat from a hot reservoir to a cold reservoir? (\ @ /
A) Yes, but work will have to be done. \_ Py Py

B) Theoretically yes, but it hasn't been accomplished yet.
C) No; this is forbidden by the second law of thermodynamics.
@Yes; this will happen naturally.
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6) An expansion process on an ideas has a !inear path E)etween the initial and final states on a pV diagram.

The initial pressure is 300 kPa,

160 kPa

A) -1800J. B) 3100 J. 3100 J.
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the initial volume is 0020 M, an4 the initial temperature is 390 K. The final pressure is

and the final temperatu@ 310K The change in the internal (thermal) energy of the gas is closest to
D) 1800 ]J.
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7) A Carnot engine operating between a reservoir of liquid n mercury at its melting point (233 K) and a colderreservoir., } py
1

extracts 1007 of heat from the mercury and does 807 of work during each cycle. What is the temperature of Ider,
reservoir?
A) 47K B) 163K C)207K D) 186 K E) 251 Kasuwimmnsisist smasm.

Cr:s ’(l\k\’ Ve ( ""I

G
207

o d “ p— A i AR R
"‘“*s-.h..",,..‘ o S LT BT B . i

_ o
/ h(/)f [ JA ‘/ZM’Z

Ty \
'\ o I~ 233 (Y exe et jen
8) The graph in the figure shows a cycle for a heat eﬁ"g'ine'forwi'»tich. QHEQQ J....What is-the thermal efficiency of this
engine?
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The Exam Proper has ended) below is the bonus question. You mﬁ“’t‘havemé l’ng(;{lS 9 questions -; =2 .o
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before attempting the followmg This question will not count unless the previous 9 haven been answered
10) As shown in the figure, a container has a vertical tube, whose inner radius is 32.00 mm, connected to it at its side. An

o
unknown liquid reaches level A in the container and level B in the tube—level A being 5.0 cm higher than level B. The T‘;} h
liquid supports a 20.0-cm high column of oil, between levels B and C, whose density is 460 kg/m3. What is the density of
the unknown liquid? 6}&
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The following questions are neither Bonus nor Exam Questlons. Do not attempt them unless you're bored. I just
couldn’t resist putting them there.
11) "Once More Unto the Breach" , which character said this? in which play? by which author ?
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12) Please explain C.P. Snow concept of the Two Cultures, make reference to any occurence i z your life.
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