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1. Find the general solution of the differential equation (15%)
| y"+3y'—2y = —6sin(2x) —18cos(2x)

2. Solve the initial value problem (15%)

Y +4y' +3y=¢'. (0)=0 and y'(0)=2

at 1
by Laplace transform method. (Hint: Lle” ]= E)

3. Please find eigenvalues and corresponding eigenvectors of the following matrix A  (20%)

1 -2 0
A=y 0 0 0
-5 0 7

4. Let F(x,y,z)=xy’—4x’y+2z°. Please find the directional derivative of F at (1, -1, 2) in the direction

of 6i+2j+3k. (15%)

5. Please find the Fourier series of the following function assumed to have the period 2n.  (20%)

V4 /4
k, ——<x<-—

_ 2 2
fx) = T 3z
: 0 —<x<—2-

> 2
6. A particle moves once counterclockwise about the circle of radius 6 about the origin, under the influence

of the force F =(e* —y+xcosh(x))i+(y*> +x)j. Please calculate the work done by this force. (15%)






