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Question (fiF& 1T HAFE THEWEHA.) Answer the following questions on the governing equation of heat

conduction (equation (1.8) in the textbook) without using symbols, equations, and figures (graphs).

a) How are the Fourier’s law and the Taylor series expansion used in deriving the governing equation? (You

do NOT have to explain the Fourier’s law and the Taylor series expansion themselves.)

b) The governing equation has second derivative terms with respect to the coordinates. Explain how and

why the second derivative terms appear in the governing equation.

¢) As a differential equation, is the governing equation linear? Why or why not?

d) Explain how and why the Laplacian term in the governing equation affects temporal change of the
temperature and consequently the temperature profile at a steady state. (Hint: Consider specifically a
sinusoidal initial temperature profile in one-dimensional case and explain how and why the Laplacian
term affects the temperature-profile change and final profile.)
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