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No, we cannot use the one-dimensional heat conduction equation to solve for T(x) because the 
heat transfer is not in one direction. There is at least heat transfer in the y and x directions. We 
have to derive our own equation from the first law of thermodynamics. 

1.

rou_e (ρ_e) is the electrical resistivity of the copper wire. We need to find the material property 
using an outside reference. The constant/property m is unitless. It is found using the equation 
below. 

2.

         
Four tables that compare the numerical solution to the analytical solution at each node are 
needed. These include the three, five, seven, and eleven node cases. Four figures are also 
needed. Figure 1 shows the schematic diagram of the wire, and Figure 2 shows the analytical 
solution for the temperature distribution for an electrical current of 60 A, 40 A, and 0 A.  Figure 
3 compares the four node cases using the analytical solution and numerical solution, with 
temperature on vertical axis, and x in cm for the horizontal axis. Figure 4  should show the 
temperature at the center of the wire on the y axis and the number of nodes on the x axis for 
both solutions. 

3.

When the electrical current is 60 Amperes, we obtain the numerical solution to the4.
temperatures at the nodes and validate the numerical results with the prediction from the 
analytical solution.
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