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1. (20%)
(1) (10%) Find a homogeneous ODE for the given basis: x%, x~>cos(2Inx), xsin(2lnx).
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(2) (10%) Find the general solution of y" —4y' + 4y = =

2. (20%)
3-p -3 0
Givenamatrix X=| 0 2-p 0 }, where p is a constant.
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(1) (10%) Determine the relationship between the rank of X and the value of p.
(2) (10%) Determine the X! when p = 4.

3. (20%) , '
(1) (10%) Let fand v be scalar and vector functions, respectively. Show that curl (#) = (grad ) x v + feurl v,
(2) (10%) Let fand g be two scalar functions. Show that VX(fg) = f V?g + 2Vf- Vg + gVf.

4. (20%)
(1) (10%) Determine the flux of water through the surface of x? + y* + 2 = 4 (z > 0) if the velocity vector is
V=[x, x, z].

(2) (10%) Verify Stokes’s theorem for the given F = [y, —x*, 0] and S: x> + y* <4 and z = 3.

5. (20%)
Using the Laplace transform to solve the linear system.

"= y,"=2cos2t o ,
v,y =-2sin2r *Y{O ==Ly = 1w (0) =1, »2'(0) = 2.




