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1. Consider2-D unsteadyconstant-propertyconductionin a squaredomainof sideL. Thereis no heatgeneration.The
initial conditionis T

�
x � y � 0��� Ti, whereTi is a constant.At t=0, theleft, right andbottomwalls aresetto T � 0, and

thetop wall is setatT � T1, whereT1 is aconstant.We haddoneapartialsolutionfor thisproblemin class.Complete
thederivationfor obtainingT

�
x � y � t � .

2. Considera bodyat an initial temperatureTi plungedinto a bathof waterat temperatureT∞. Thebodyhasa massm,
a surfaceareaA, a volumeV , a densityρ anda specificheatC. It transfersheatto the baththrougha constantheat
transfercoefficienth. Ti is a constant.However, thebathtemperatureT∞ is a functionof time,andis givenby

T∞ � Ti � At

whereA is a constant.Assumingthat the body canbe analyzedusinga lumpedcapacitancemodel,useDuhamel’s
superpositionintegral to deriveanexpressionfor thevariationof thebodytemperaturewith time.

3. Considertheunsteadycounterpartof Problem4 in Assignment4. Theinitial conditionis T(x,y,0)=500K. At t=0, the
boundaryconditionsshown below areapplied,andthe sourceterm is turnedon aswell. Assumethe densityof the
bodyis 1000kg/m3 andits specificheatcapacityis 1000J/kgK. Extendyourcomputerprogramfrom Assignment4 to
computetheunsteadytemperaturevariationof thebody. Perform10 time stepsat a time step∆t= 1000seconds,using
thesame20 � 20mesh.At theendof tentimesteps,plot thetemperatureontheverticalandhorizontalcenterlines.Use
thefully implicit scheme.
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Figure1: Domainfor Problem3
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