國立台灣海洋大學  河海工程學系2B   工程數學（二）陳正宗終身特聘教授

 工數第一次大考(Vector calculus) 13:10-16:10 Apr. 10, 2013
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日期：2013年4月10日 姓名：            學號：            
I. Directional derivative (1-D to 3-D) （30%）
1. The temperature field, 
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(a) Please determine the direction derivative at 
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 in the positive direction of x-axis.（5%）
(b) Please determine the tangent line across the point 
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2. The temperature field, 
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(a) Please determine the direction derivative at the point 
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 in the direction 
[image: image8.wmf](5,12)

v

=

%

.（5%）
(b) Please determine the maximum rate of the temperature field at the point 
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(c) Please determine the tangent plane across the point 
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3. The temperature field, 
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, in the sphere is 
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(a) Please determine the direction derivative at the point 
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 in the direction 
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(b) Please determine the maximum rate of the temperature field at the point 
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.（2%）
(c) Please determine the tangent hyperplane across the point 
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(a) 
[image: image17.wmf]0

0

(1)

()11

x

x

x

v

v

Txe

v

-

=

=

=

Ñ×=-×=-

%

%

%
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2.
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3. 

(a) 
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II. Gauss theorem, Stokes theorem（30%）
1. Gauss散度定理： 
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where 
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: normal vector, S: surface of pyramid

   V: volume of pyramid, dS: 表面積分
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2. Stokes旋度定理： 
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(a)土法煉鋼法 (照定義由線積分計算)，求 
[image: image36.wmf]?

1

=

×

ò

G

ds

t

p

r

r

 (5%)
(b)用保守場想法，先算勢能函數
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  (c)透過Stokes定理，請先算出
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3. 請問在三維空間中，Gauss散度定理與Stokes旋度定理何者用於封閉曲面何者用於不封閉曲面? (5%)
1.
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3.
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(b) 由 
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 得知
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為一保守場，可知存在一保守場
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所以可得
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(c)
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3. 
Gauss散度定理：封閉曲面

  Stokes旋度定理：不封閉曲面
III. Radius of curvature (2D to 3D) （40%）
1. Given a spatial curve described by a time-like 
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Try to find the following solutions:
(a) Transform the time-like into space-like parameter. 
(
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 is the arc length) (6 %)

(b) Find the unit tangential vector, normal vector and bi-normal vector of the curve, 
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(c) Please determine the radius of curvature for 
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 in the following equation.
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(d) If 
[image: image69.wmf]()((),(),())()((),(),())

rtxtytztRsXsYsZs

=Þ=

%%

,    

Please determine 
[image: image70.wmf]32

32

dRdRdR

dsdsds

æö

´×

ç÷

èø

%%%

  (6 %)
2. Given a hyperbola as follows: 
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(a) Please determine the radii of curvature at the two points 
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and 
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(b) If the hyperbola is transform into time-like representation as follows:      
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   Please determine the radius of curvature at the point 
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  ( Please use time-like parameter curve, Hint: 
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