ENCE 3300

TEST 4

1. Newton’s law of cooling says that the temperature of a body changes at a rate proportional to the difference between its temperature and that of the surrounding medium (the ambient temperature), 
dT/dt = -k(T – Ta)

where T = temperature of the body ((C), t = time (min), k = the proportionality constant (per minute), and Ta = the ambient temperature ((C).  Suppose that a cup of coffee originally has a temperature of 70(C.  Use Euler’s method (iterative method) to compute the temperature from t = 0 to 20 min using a step size of 2 min if Ta = 25(C and k = .015/min.
2. Use zero- through fourth-order Taylor series expansions to predict f(2.25) for
f(x) = ln x
using a base point at x = 1.  Compute the true percent relative error for each approximation.

3. Find the algebraic (module) solution for
∂2h/∂x2 + ∂2h/∂y2 + ∂h/∂x + ∂h/∂y + h = 0
4. A rectangular region is shown below.  Along the upper boundary the value is 100.  Along the left side the values go from 100 to 20 as shown.  The other two boundaries satisfy the condition that the derivative normal to the region is zero.
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The points in the interior and along the boundary that are not fixed (values of 100, 80, etc.) are governed by the equation:
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Compute the solution using finite difference for two iterations.  Start with a value of 60 at the unknown points (does not count as an iteration).  Assume Δx = Δy.
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