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Please write the detailed solutions to the following questions.

1. (10pts) x3y"" + x%y" — 2xy" + 2y = x®Inx + sin(In x). Find the general solution.
2. (10 pts) Find the general solution: 1+ cot(x —y) — cot(x — y)y' = 0.

3. (15pts)

(1) Find the Fourier series of f(x) which has period 2

1

1.2
f(x)={ 5% ,0<x<x?2
7, x=02

-1
(2) Calculate TLZO m

2 0 3
4, (10pts)Let A=|4 0 2|,find A™
00 3

5. (10 pts) Find the circulation of F = (x — VT + %27 + xzk counterclockwise around the curve
enclosed by x + 2y 4z = 6 in the first octant '

6. (20 pts) Solve the partial differential equation V2u(x,y) =0for0<x<2, 0<y<m
with the boundary conditions
u(x,m) = 0,ulx,0) =cosmx for0 < x <2

u(0,y) = 0,u(2,y) =cosy for0<y<m

7. (25 pts) Find the series solution for x2y" + xy' + x?y = 0 around x= 0.




