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1. (25%) Find the differential equation of the family of circles passing
through (0, -3) and (0, 3), whose centers are on the x-axis.

2. (25%) Solve y-2y”+y’ = xe* + 5, y(0) = 2, y’(0) = 2, y*(0) = -1.

3. (25%) Use Laplace Transform to solve the following equation:
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u(0,1)=1, limu(x,1)=0, >0, u(x,0)=¢>, —|H)

x>0, >0,

=0, x>0

----- 4. (25%) The temperature at a point (x, y, z) in space is inversely
proportional to the square of the distance from (x, y, z) to the origin.
It is known that T/(0, 0, 1) = 500. Find the rate of change of T at (2, 3,
3) in the direction of (3, 1, 1). In which dircction from (2, 3, 3) does
the temperature increase most rapidly? At (2, 3, 3) what is the
maxlmum rate of change ot 17
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