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1. A cantilever beam is embedded at one end and free at the other end, Fig. 1. A diving board and an AFM
cantilever are the examples of such beams. Assume y(x) is the deflection of the cantilever beam. Please

write down the boundary conditions at x=0 and x=L. (5%).

2. Solve the boundary-value problem:
y’+ay=0 y(0)=0, y(L) =0.

Please consider a = 0,a < 0,and a > 0 respectively. (5%, 5%, 15%).

3. Please use Fourier transform to solve the following one-dimension heat equation

0%u ou : u, |x| <1
kﬁ—-b—t—,—oo < x < oot > 0,and u(x,0) = g(x) » where g(x) —{0 x| > 1

The Fourier transform of u(x,t) is defined as F{u(x,t)} = f_mw u(x, edx = U4, t).

First, solve U(A4,t). (10%)

Second, solve and express u(x,t) intermsof 4, t and x. (10%)




e 4G BT AR AER: 108 B4R A S S

% B RS TR |

E5PE - T35 NE SEEEH 024 67 3
E2HE 2 H | ~

X BEFEE  ASVER TR ERE . ERESEERIEE  RARBE LSS AT -

4.let f=zy+yx, V=[y, z 4z—x], v?r———[yz, z2, x2]~. Please find:

(a) (grad £)xv , () V2(f?), (o curlW, (d) Dyf at(3,7,5. (5% 5%5%,5%)

5. (a) Please evaluate the line integral JCF(T) .dt with F=[9z,5x,3y] and Cthe ellipse

x2+y2 =9, z=x+2.(5%)

(b) Please evaluate the surface integral ”F fidd with F= [Sin2 x, —ysin2x, 5z] and Sthe
. S

surface of the box lxl <a, lyl <b, lzl <c.(5%)

6. (a) Compute the function value of cosh(2n+1)mi,n=1,2, ---.  (5%)

(b) Integrate 5z —3/z counterclockwise around the unit circle. (5 %)

® n
(c) Find the radius of convergence: ), 7(2 + i)zn . (5%)
n=1 2

7. Find the linear fractional transformation that maps z; =-2,Z, = 0,23 =2 onto

w, =0, W, =1/4, w3 =3/8, respectively. (5 %)




