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1. (20%) Find the general solution for the following differential equation
Xy 4+ Pyt —2xy' +2y=x"In(x), x>0.

2, (20%) Solve for the currents #(t) and i (f) inthe following circuit by the Laplace

transform, assuming that both loop currents and the charges on the capacitors are
inittally zero and that E(¢} =20 V.
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3.Let f(H)=1* for ~m<t<nm.
(a) (10%) Write the Fourier series for f(¢) on [-m, n].

(b) (10%) Use this above Fourier series to sum the series Z-l—l and D (‘-12) .
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4. The differential equation is y" + x)' — y = &**.
(a) (10%) Find the recurrence relation of the differential equation.
(b) (10%) Use the recurrence relation to generate the first five terms of the Maclaurin
series of the general solution.
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5.

(@)} (5%) Determine the vector field

f‘(x, ) =[2sinh(xy} + 2xy cosh(xy)]i +[2x cosh(xy)]j whether it is
conservative in the entire plane D.
() (10%) Ifit is, find the potential function.

() (5%) Then evaluate L F-dR forC any path from the first point (1, 0) to the

second point (2, 1).
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