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1. (20%) Find a complete solution of the linear differential system

2 2t D4 6y = 26t
dr X T T oY= de
dx dy

2=+ 3x+3—48y= —1

dt dt
2. (15%) Find the value of the surface integration
I= ffs (x3dydz + x%ydzdx + xzdxdy)

where S is the closed surface consisting of the cylinder x* + y* = (0 = z < b)and the

circular disksz=0and z=b (xX* + y* = a’).

3. (15%) What is the directional derivative of the function ¢ (X, y, z) = xy2 + yz3 at point
(2, -1, 1) in the direction of the vector i + 2j + 2k?

4. (15%) Given a dynamic system equation mu"()}+cu'(t) + ku(t) = p(f) , +=0 with initial
conditions #(0)=u'(0)=0, where m~c and k represent respectively the mass, damping and

stiffness of the system. Convert the system equation into frequency domain by Fourier

transform and find the transfer function H(a))z—g% where 4(w) is the Fourier
a

transform of u(t) and p(w)is the Fourier transform of pt).
5. (20%) A one-dimensional heat equation is given by u, = czuxx,O <x<10,0<f <. Please
find the solution with non-homogeneous boundary conditions u(0,6)=0,u(10,1)=20

and an initial condition u(x,0)=sin3zx/10

_ 2 4o . nm _—20cosnx
(NOTE: b, —Ej'q xsin 0 dx= —

6. (15%) Find the Maclaurin series of f(z)=tan"'(z) . (NOTE: if f(z)=tan"'(z),

then f'=1/(1+z%))




