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l. (20%) The following figure shows a northward-flowing river of width w = 24. The lines x = +g
represent the banks of the river, and the y-axis is its center. Suppose that the velocity with

which the water flows increases as one approaches the center of the river, and indeed is given
in terms of distance x from the center by

Suppose that a swimmer starts at the points (-a, 0) on the west bank and swim due east
(relative to the water) with a constant speed v;. Determine the coordinate of the stop point

given the river midstream velocity vy = 9 km/hour, the swimmer’s velocity v, = 3 km/hour, and
the river width w = 2a =1 km.
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2. (20%) Solve the boundary value problem
' azu(xg y)+ u(x, }‘») —0
axZ ayl
u(0, y) = u(a, y) = u(x,b) ={.
u(x,0)= f(x)
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3. (20%) Find the cigenvalues and ei genvectors of the matrix A , where
-b a

a,b e real constants.

4.  (20%) Determine a such that u = sinax cosh 2 ¥ 1s harmonic, and find the
harmonic conjugate of .
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5. (20%) Evaluate the integral fr—




