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1. Solve the following equations. 

10%(b). 

, 3xz -y 
y'(x) = 一一于 ， y (O) = 0 , y( X) = ? 
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川川y = sinx ,y (O) = - ~， nr. 
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10%(a). 

2. 
10%(a). Is the following set ofvectors linearly independent or dependent. 

(Show the details ofyour work.) 

vl = [3 0 2 2f , v2 =[-6 4224 54f , v3 =[21 - 21 0 - 15r 

1 O%(b). Suppose that f伏 ， y-) is the local minimum of the function 

f(x ,y ) = x2 - 4秒+戶 ，

what is tbe local minimizer 抖 ， y〉?

3. (a). Given a 甘ajectory represented by P(t), detennine the velocity V(t) and the 

acceleration ã(t) by using the vector differentiation. Express them wíths (the speed 

along the tangent direction), s (出e acceleration along the tangent direction) ， ρ(也e

radius of curvature), ë, and ën (the unit vectors along the tangential and normal 

directions, respectively). (10%) 

(b). Detennine the integral, [ .. V . ãr , where V = 3 y7 - 2札 and P represents 伽
?。

line beginning from point 0 , passing through point B, and ending at point A as shown 

in the following figure. i and j are the unit vectors along x - a且d y - axes, respectively. 
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{背面仍有趣目 ，請繼績作答)
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4. (a) (6%) 

Cl品sify the following partial differential equation (PDE) to be elliptic, p缸abolic， ûI 

hyperbolic PDE: 

2uxx + 1 0u巧， + 8uY,Y + xUx 一 戶。 = 0

(b) (1 4%) 

Classify the Stunn-Liouville problern as regular, periodic, or sin即l缸;白ld 也e

eigenvalues and corresponding eigenfunctions. 

i) y"+ λy= O; y(O) = O,y'(4) = 0 

ii) y"+ λy=O; y(O) = y(4),y'(0) = y'(4) 

5. Consider the function of complex variable 

f(z ) =寸土-
z" (1- e ~ ) 

(a). Identi句， all singular points for f( z) . (6%) 

(b). Evaluate the following integral using the Residue Theorem 

4c f(抽

where C is n則ircle Iz卜1. (10%) 

(c).If C is 伽 Cl吋


