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1. Applying y’ + P(x)y = Q(x) ODE type, solve the general solution of xy” — 2y = x*
(10%)

2. Assuming that the free fall velocity v is proportional to the air resistance; find the

kv

__zg
m

where k is proportional constant, g is gravitation acceleration, and m is mass.
Notice that when ¢ = 0, v = 0 for a free fall object.(10%)

3. Find the general solution of the homogeneous differential equation
(x*—y*) dx+3xydy=0. (10%)

d
free fall velocity which satisfied the differential equation &,

4. Consider a 3X3 matrix, 3 -1 0
A=l-1 3 0
0 1

(a) Find the eigenvalues (5%)
(b) Find the eigenvectors.(15%)

5. IF the XY orthogonal coordinate system rotated 45°
(a) What is the transformation matrix T? (5%)

7 0
Calculate the stress field matrix in the rotated coordinate system.(10%)

0 =«
{(b) Consider a single shear element, i.e. the stress field o =[ ] .

6. Let function f(x,y,z)=2xyz, vector function ¥ =x’i+ (y—z)2j + xyk
(a) Find VF(2,14) (5%)

(b) Find V*f(x,y,2) (5%)
(c) Calculate D17 FLLD (5%)
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7. Given the coordinate of the vertices A(a,0,0),B(0,b,0),C(0,0,c) as shown.
(a) Find the normal vector of plane ABC. (5%)
(b) Find the area of plane ABC (5%)
(c) Find the equation of plane ABC. {10%)




