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12-1A) Attheright isagraph of pressure vsvolume for a substance. b
How much work, W, is done by the substance as P and VV change

when it goes from a® b® c?
(&300J (b)800J (c)-900J (d)-300J (e)900J

P D,
12-2A) A system can be taken around a closed cycle from state a back to 4P |E
state aby five different paths shown at theright. For which path a\ T C
isthe work done by the system LARGEST? AB.G. DE B’ B.CE
@A B (©C (@D (9E CO-C
ABE
\Y

Anideal gasat fixed pressure P = 2 x 10° Paand initial volume V, = 1 x 10°n? expandsin such away that its temperature doubles.

12-3A) How much work is done by the gas?
(@ 200 (b)-200J (c) 100J (d)—100J (e) Youdon't have enough information to tell.

12-4A) What isthe ratio of thefinal internal energy of theideal gastoitsinitial internal energy?
@05 M2 ((@©4 (@15 (e1

12-5A) You put heat Q = 30 Jinto a system and the system does W = 10 J of work. What isthe change ininternal energy, DU,
of the system?
@-20J (b) -40J (c)+20J (d) +40J (e) Noneof theseisclose.

12-6A) When 5 g of water is boiled at constant temperature and one atmosphere pressure (1x10° Pa), it expands to a volume of about
8000 cn? of steam. Given the density of water = 1 g/cm?®, by about how much does the internal energy of the system increase?
(Assumethat all of the heat input goes just to boil the water and that none of this heat islost. L,(H20) =540 cal/gm. 1ca =4.2J)
(2 11,3003 (b)800J (c) 10,5003 (d) 1900J (e)12,200J

12-7A) Consider the two processes A and B shown at the right for an ideal gas.
Using + toindicate Heat In, Qn, and — to indicate Heat Out, Qoyt, Which A
One of the following correctly describes A and B in that order?
@++ (b)-,- (¢)+- (d)-,+ (e) Youdon't haveenough information to tell.

12-8A) Which one of the following statementsis WRONG? \%

(a) Inanisothermal process, the internal energy of an ideal gas does not change.

(b) Given any two bodies, the one with the higher temperature contains more heat.

(c) At thermodynamic equilibrium, theinternal energy U of agiven system isan intrinsic property of the state of the system,
independent of the processes by which that state was reached.

(d) Heat, Q, and Work, W, are both path dependent quantities--i.e., the same change in the internal energy of a substance can be
obtained using different amounts of Q and W by taking the substance through different paths.

(e) An adiabatic processisonein which no heat istransferred between the system of interest and its surroundings.

12-9A) An engine has an efficiency e = 25%. How much work (in cal) can the engine do with Q, = 20 cal?
(@5ca (b)20ca (c)80ca (d)25cal  (e) Noneof theseisclose.

12-10A) Anideal engine operating between room temperature (20°C) and higher temperature T has an efficiency of 40%. What is T?
(@ 50°C  (b) 488°C  (c) 3C (d)215°C  (e) 460°C P(10° Pa)

12-11A) What isthe total heat input Q into the system shown at the right
when it is taken completely around the closed cycle ABCD?
(86003 (b)900J (c)300J (d)800J  (e) zero
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12-12A) Thefigure at the right shows a PV cycle for asystem. Theinternal P(10° Pa)
energy at point A is300 J. If, when the system is taken around the path
A® B® C® D, 400 Jof heat is put into the system, what isthe

internal energy of the system at point D? A
(8900J (b)100J (c)-300J (d)y500J (e)200J
B C
e N I B B -3
T o5 56 V0T
P(10° Pa)

12-13A) The graph at the right shows how the pressure and volume of
aperfect gas change as the gas i s taken through a constant
pressure expansion from A to B and then a constant volume
process from B to C. If theinternal energies at points A and C
are Up = 1200 J & Uc =900 J, then how much heat, Q;, must
flow into the gas asit goes from A to C?

(@ +900J (b)+700J (c)-900J (d)+100J (e) None of these

T &

V(10 n?)

12-14A) About what is the change of entropy of an ice cube of mass 100g that melts at 0°C? (Take L, = 80 cal/g; 1 cal = 4.2J).
(a) 34,0003 (b)infinity because T=0 (c) 1.2JK (d) 9,170,000 JK (e) 123 JK

12-15A) Inathermal conduction experiment, heat of Q = 70 Jistaken from areservoir at 77°C and deposited into areservoir at
7°C. What are the entropy changes of the hot and cold reservoirs and of the Universe?

(@ +0.2JK;-0.25JK; -0.05JK (b) -0.2 JK;-0.25 JK; +0.45 JK (c)- 0.2 JK; +0.25 JK; +0.05 JK

(d)-0.2JK;-025JK;-045IK (e) + 0.2 JK; +0.25 JK; +0.05 JK
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12-1B) Attheright isagraph of pressure vsvolume for a substance.
How much work, W, is done by the substance as P and VV change
when it goes from a® b® c? h | | a , | V(1O'3 m’s)
(@ 3003 (b)800J (c)-900J (d)-300J (€)900J 0 123456
12-2B) A system can be taken around a closed cycle from state a back to BE
state a by five different paths shown at the right. For which path a+AB; E D
isthe work done by the system LARGEST? B.ClD EA E, B.CD
@A ®B @©C (D (&E e eEee
ABD v

Anideal gas at fixed pressure P = 2 x 10° Paand initial volume V, =1 x 10°nt* expandsin such away that its temperature
increases by half.

12-3B) How much work is done by the gas?
(@ 100J (b)200J (c)400J (d)—100J (e) Youdon't have enough information to tell.

12-4B) What istheratio of the final internal energy of theideal gasto itsinitial internal energy?
@10 {20 (c)15 (d)4.0 (e) Youdon'thaveenoughinformation to tell.

12-5B) You do work W = 10 Jon a system and take heat Q = 30 J out of the system. What is the change in internal energy, DU,
of the system?
@-40J (b) -20J (c)+20J (d) +40J (e) None of theseis close.

12-6B) When 2 g of water is boiled at constant temperature and one atmosphere pressure (1x10° Pa), it expands to a volume of about
3200 cnt of water vapor. Given the density of water = 1 g/cm®, find the increase in the internal energy of the system. (Assume that
all of the heat input goesjust to boil the water and that none of this heat islost. L,(H,0) =540 cal/gm. 1cal = 4.2 J)

(83203 (b)4500J (c)760 (d)4,8003 (d)y760J (e)4,200J

12-7B) Consider the two processes A and B shown at the right for an ideal gas. B
Using + toindicate Heat In, Qn, and — toindicate Heat Out, Quyt, Which
One of the following correctly describes A and B in that order? A
@+ + (-,- ((©+- (d)-,+ (€ Youdon'thaveenoughinformation to tell. V

12-8B Which one of the following statementsis WRONG?

(&) Inanisothermal process, the internal energy of an ideal gasincreases.

(b) Given two otherwiseidentical ideal gasses, the one with the higher temperature has the higher internal energy.

(c) At thermodynamic equilibrium, theinternal energy U of agiven system isanintrinsic property of the state of the system,
independent of the processes by which that state was reached.

(d) Heat, Q, and Work, W, are both path dependent quantities--i.e., the same change in the internal energy of a substance can be
obtained using different amounts of Q and W by taking the substance through different paths.

(e) An adiabatic processis onein which no heat istransferred between the system of interest and its surroundings.

12-9B) An engine has an efficiency e= 25%. How much work (in cal) can the engine do with Q. = 30 cal?
(@75cad (b)30ca (c)40cal (d)10cal (e) None of theseis close.

12-10B) An ideal engine operates between room temperature (20°C) and T = 60°C. About what isits efficiency?
(8 67% (b)200% (c) 33% (d)15% (e) 12%
(10° Pa)
12-11B) What isthe total heat input Q into the system shown at the right
when it is taken completely around the closed cycle ABCD? A B
(@450J (b)300J (c)400J (d)150J (e) zero
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12-12B) Thefigure at the right shows part of a PV cyclefor asystem. The

internal energy at point A is600 J. If, when the system istaken around A ])

thepathA® B® C® D, 500 Jof heat is put into the system, what is B C 3

the internal energy of the system at point D? 0 '1 '2 '3 4'1 EIS ('3 V(10
(84003 (b)800J (c)1400J (d)—-200J (e)600J m3)
12-13B) The graph at the right shows how the pressure and volume of P(105 Pa)

aperfect gas change as the gas is taken through a constant
pressure expansion from A to B and then a constant volume 4
process from B to C. If theinternal energies at points A and C 3 A—T
are Uy =900 J & Uc= 1200 J, then how much heat, Q;,, must 2
flow into the gas asit goes from A to C? 1
(8 -900J (b)+600J (c)1200J (d)+100J (€) None of these 0 '1 '2 é AI,C '5 |6 V(10'3 nf)

12-14B) About what is the change of entropy of an ice cube of mass 200 g that melts at 0°C? (Take Ly, = 80 cal/g; 1 cal = 4.2J).
(@) 246 JK  (b) infinity because T=0 (c) 34,000JK  (d) 24 JK (e) 18,340,000 JK

12-15B) In athermal conduction experiment, heat of Q = 50 Jis taken from areservoir at 50°C and deposited into areservoir at
0°C. What are the entropy changes of the hot and cold reservoirs and of the Universe?

(& +0.15 JK; -0.18 JK; -0.03JK  (b) - 0.15 JK;-0.18 JK; +0.33 JK (c)- 0.15JK; +0.18 JK; +0.03 JK

(d)- 0.15JK;-0.18 JK;-0.33JK  (e) +0.15 JK; +0.18 JK; +0.03 JK



12-1A)e 2A)e 3A)a 4A)b 5A)c 6A)c 7A)b 8A)b 9A)a 10A)d 11A)a 12A)d 13A)d 14A)e 15A)c

12-1B)d 2B)d 3B)a 4B)c 5B)b 6B)e 7B)a 8B)a 9B)d 10B)e 11B)c 12B)b 13B)c 14B)a 15B)c



