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1. Find a general solution of 4x2y""" + y" = 2. (10%)
dz dzy _ X . — T N 7) N7 _ : .

2. Solve the boundary value problem E(C d—xz) =Po7; with y(0) = y'(0) = y"”(L) = y"'(L) = 0, in which

¢, Po, and L are constants. (10%)
3. Solve the initial value problem y'(t) = — foty(t — 7)e 2" dt with y(0) = 1. (10%)
4. Consider the system of ODEs y’ = Ay in which y is a three-by-one column vector and

2 -6 0
A=12 0 4]
0 3 2

(a) Find eigenvalues and corresponding eigenvectors for A. (10%)

(b) Find a general solution of the system. (10%)
5. Solve the partial differential equation

*u(x,t)  ,0%u(x,t)
otz *  ox?

which satisfies u(x = 0,t) = 0, a—I;(x =1L,t) =0,u(x,t =0) = 0and %(x, t=0) =y, sin%"%. Where

¢, L, and v, are constants. 3B0%)
6. Consider a scalar function f(x,y,z) = 2x + 3yz — 4xyz, a point P: (1,2,1) and a vector a = [2,-1,2].

(a) Determine the directional derivative of f at P in the direction of a. ,_ (5%)

(b) Determine the direction in which f has the maximum rate of change at P. (5%)
7. Determine the length of a curve C: x? + y? = 16,x = 4sin(z/4) for 0 < z < 12. (10%)




