國立嘉義大學九十八學年度
生物機電工程學系碩士班招生考試試題
科目：工程數學
（※禁止使用計算機）
1. Write down the answers to the following questions:

(a) Find the streamlines of the 2-D vector field 
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(b) Prove that 
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 is the del operator and 
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 is the directional derivative of a scalar field ( at P0 in the direction of the unit vector u.  (5%)
(c) Evaluate the integral 
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, with C any simple closed positively oriented path in the plane, but not enclose the origin.  (5%)
(d) Let 
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be the piecewise smooth surface of the cube having vertices:

(0, 0, 0), (1, 0, 0), (0, 1, 0), (0, 0, 1), 

(1, 1, 0), (0, 1, 1), (1, 0, 1), (1, 1, 1). 

Evaluate the flux of this vector field F across the faces 
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of the cube.  (5%)
(e) Prove that 
[image: image9.wmf]a

r

a

=

×

Ñ

)

(

, where a is an arbitrary constant vector, 
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 is the del operator, and 
[image: image11.wmf]k

z

j

y

i

x

r

+

+

=

.
  (5%)
2. Let 
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 has period 
[image: image13.wmf]2

p

 for 
[image: image14.wmf]2

0

p

<

£

t

, where E is positive constant.

(a) Determine the complex Fourier series of f.  (15%)
(b) Sketch the amplitude spectrum of the Fourier series of f for n = 0, 1, 2, 3.  (10%)
3. Given a system 
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(a) Find the reduced row echelon form of matrix A.  (10%)

(b) Solve the homogeneous system.  (10%)

4. Bernoulli’s equation includes as a special case an important population model, the Verhulst equation 
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5. A system of differential equations 
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with initial conditions 
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, where the unit impluse function is 
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(a) Find the Laplace transform of the system.  (10%)

(b) Solve the initial value problems for x(t) and y(t).  (10%)
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