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1. Defineθ � T � T1 andsplit it θ � θa
� θb. θa satisfies
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Eachproblemis solvableusingseparationof variables.
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T0

k 	 T 
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dT � , theconductionequationmaybetranformedto give:
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TheDirichlet boundaryconditionT � 0 canbetransformedto give:
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TheNeumannconditionat y � L canbetransformedto give
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We now have 4 inhomogeneousboundaryconditions– 3 given-Ub boundaryconditions,andonegive-flux condition.
By definingθ � U � Ub we cantransformthis probleminto onewith a single inhomogeneousgiven-flux boundary
condition,andsolve it usingseparationof variables.OncewehaveaU

�
x � y � solution,wecangetbackT by solvingthe
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3. Cansolvetheproblemin aθ0
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andboundaryconditionsare:
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Usingseparationof variablesandchoosinga periodicsolutionin theθ direction,wehave
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Applying theconditionat r � r1, wegetC4
� � C3r2λn . Collectingtermsandconsolidatingconstants,thetotalsolution

at this point is

T
�
r� θ � � ∞

∑
n � 1 � 3 � 5 � � � Dn ��� r

r1 � λn � � r
r1 � � λn �

sin
� nπ
2θ0

θ �
Applying thelastboundarycondition,
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Thus,En canbefoundby invokingorthogonality:
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