EIEWEEARTELRESR 2000 TEB2 (—) B_RAZRE

1 (a). Given a spiral curve, we can describe by time-like parameter as follows:
x(t) = cos(t),y(t) = sin(t),z(t) =t

Please describe the curve by using space-like parameter (arc length s). (5 %)
Ans: 1(s) = (cos(s/v/2), sin(s/\/2),5/V/2).

1 (b). Plot the curve from the starting point of (1,0,0) ? (5 %)

Ans: a spring

1 (c¢). What is the arc length of the curve from ¢t =0 to t =27 7 (5 %)

Ans: 24/27.

1 (d). Please determine the radius of curvature for p and o as shown below: (5 %)
Ans: p=2,0=2

@ 0 % 0 "
no=|=t 0 n (1)
b 0 =L 0 b

1 (e). Determine (5 %)

dr  d°r. d°r

O Tl W

(dSXdSQ) ds3
Ans: 1/8

2. Given the radial position vector (r) and radial basis function (¢(r))

r =i+ yj+ 2k,

r=\/x%+y?+ 22,

b = wk,
find (20 %)
V- [o(r)e] = 3(r) + r )
V X [¢(r)r] =0
V.-r=3

Vx(bxr)=2b

3. Given a cone with z = 24/x2 + y?, find the normal vector of the point (1,0,2) on the

cone. (5 %)
D2 1
Ans: Vi %k.

4. The temperature space field at the point (x,y, z) in space is inversely proportional to the
square of the distance from (z,y, z) to the origin (0,0,0), i.e., T'(z,y,z) = 1/(x* + y* + 2?).
Find the rate of change of T" at (2,3, 3) in the direction of (3,1,1). (5 %) In which direction
from (2,3,3) does the temperature 7" increase most rapidly 7 (5 %) At the point (2,3, 3)
what is the maximum rate of change of T'? (5 %)

. 6 v
Ans: (1) OTRVATE, (2). (-2,-3,-3), (3). 11v22




Table 1: Three coordinate systems (15 %)

1 Curvilinear (x,y, 2) (p, @, 2) (r,0,9)
coordinate system system system

2 | = x(uy,ug,us) r=zx x = pcos(Q) x = rsin(f)cos(¢)

3 |y =y(u1,uz,uz) y=y y = psin(¢) y = rsin(0)sin(¢)

4 | z = z(uy, ug, usz) z=2z z=2z z =rcos(0)

5 hy =[] 2 1 1 1

6 ho =| 88—52 1 p r

7 hg =| 2& 1 1 rsin(6)

8 (ds)? dz? + dy* + dz* | dp* + (pdo)* + dz* | dr* + (rdf)* + r?sin*(0)(de)*

9 av drdydz pdpdodz r2sinfdrdfde

10 Vo

5. For the cylindrical polar coordinates (p, ¢, z), determine (20 %) (1).

0éy/0p =0, (3). 08,/0¢ = €4, (4). 0&4/0¢ = —é,,.
6. Please fill in the following blanks.

where r = zi + yj + 2k, (ds)? = (dr) - (dr), dV = hyhyhsduidusdus and VO = h%a_ulA

1 0%
ha Oug

1 9% 4

€9 + ha %63
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