
ME 24-221
Thermodynamics I

First Mid-TermExamination
6 October2000
Fall 2000
Instructor:J.Murthy
Openbook,opennotes
50 minutes
Total: 25 points
Problem1: 5 points;Problem2: 10 points;Problem3: 10 points

1. A closedrigid vesselcontainswaterat thecritical point. It is cooleduntil it reachesa temperatureof 100
�
C. Find the

final quality.

2. Air is containedin a piston-cylinderassemblyasshown in Figure1. Initially, thepistonis positionedasshown andis
freeto move. Theexternalatmosphericpressureandtheweightof thepistonareheldconstant.Theinitial pressureof
theair is 100kPa,theinitial volumeis 1L, andtheinitial temperatureis 300K. Theair is heatedandcausesthepiston
to moveuntil it hits thestops.At thispoint, thevolumeof theair is 2L. It is heatedfurtheruntil its temperaturereaches
900K.

(a) Whatis thetemperatureat thepoint whenthepistonjust hits thestops?

(b) Whatis thepressurewhenits temperaturereaches900K?

(c) Whatis thetotalwork donein kJ?

(d) Draw theprocesson aPV diagram.

Youmayassumethatair is aperfectgas.

3. An insulatedrigid containeris dividedinto two partsby anun-insulatedrigid divider, asshown in Figure2. Sub-system
A initially contains0.1kg of waterat200

�
C andapressureof 100kPa. Sub-systemB initially contains0.2kg of water

at temperatureof 80
�
C anda qualityof 0.8.Thesub-systemsareallowedto exchangeheatuntil sub-systemA reaches

afinal temperatureof 150
�
C andafinal pressureof 50kPA andsub-systemB hasreacheda final temperatureof 90

�
C.

(a) Write the first law of thermodynamicsfor the total systemconsistingof A andB. Hencewrite the first law for
eachof thesub-systemsA andB.

(b) Find theheattransfer
�
1Q2 � A to sub-systemA in kJ.

(c) Find thefinal qualityof thewaterin sub-systemB.
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Figure1: Schematicfor Problem2
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Sub−system
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Rigid, un−insulated
divider

Figure2: Schematicfor Problem3
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