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1. Find the angle between the surfaces xy?z = 3x + z% and 3x%2 — y% + 2z = 1 at the
point(1,—-2,1). (10%)

2. Use Laplace Transformation (with respect to t) to solve the partial differential
equaticn%zg—zIf =—Z—;C—uz- ux,0)=00<x<om0<t<owandu(0,t) =
— [ u(0,5)ds + 72t — 1. (10%)

3. Prove VX (V@) = 0. (10%)

4. Tosolvea PDE, we need to have boundary and initial conditions. There are also
three types of boundary conditions: Dirichlet, Neumann, and Robin (mixed)
conditions. Please clearly describe each type of boundary conditions. (10%)

5. Find the Fourier series of the periodic function f(x),

(0,1t <x<0 o
flx) = {sinx,O <x<m (10%)
- 0 m X >
6. Use Cramer’s rule to solve the system of linear equation,
—x+2y—-3z=1
{ 2x+z=0 (10%)
3x —4y+4z=2
7. Find the eigenvalues and corresponding eigenvectors for matrix/A. What is the
dimension of the eigenspace of each eigenvalue?
2 10
A=10 2 0] (10%)
0 0 2
yi (@) = -y @) -y +1
8. Solve{ ; ; ¥1(0) = y1(0) = y,(0) = 0 (10%
Yo () = y1(t) + y2(t) ¥1(0) = ¥1(0) = y,(0) (10%)
9. Find yy"(x) + (y + D{y'(x)}* = 0 (10%)

10. Prove that, the Fourier sine series ? = Doy Sinnx ; (0 <x< 1) (10%)
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