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Question (fRZEIZEARFETH O EHA.) Answer the following questions without using symbols, equations,

and figures (graphs).

a) When the Fourier’s law is expressed using a first derivative of temperature with respect to a spatial
coordinate, why does a minus sign appear in the equation?

b) When a one-dimensional temperature profile in a rod similar to Figs.1.1 and 1.3 in the textbook is
considered, can you make the temperature profile intersect the linear line connecting the temperatures of
both ends? If yes, explain how and why. If no, explain why not. In this case, the assumptions of homogeneous
material, thermally insulated rod, and steady state are all kept, and what you can change is the cross-
sectional area in the axial direction.

¢) Explain how and why the Laplacian term in the governing equation of heat conduction changes an arbitrary
initial temperature profile to the steady profile. You can assume the problem is one-dimensional.

d) Two physical properties of thermal conductivity and thermal diffusivity appear in the equations of heat
conduction. Which one is more important for the amount of heat transferred? Explain why.
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