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Find the solution of & vibraling twao-dimensional rectangular membrane, The wave squation is

us follows:

My 0w

K
=0 b
“:a:’ ay;]

The boundary conditions are
ul0,y,00=0, u(a,v0=0, wlx,0.0=0, u{x,a,10=0, forall (, and iniial conditions ane

dne
ulx,y, 00=1{x,y), and —t = g{x, ¥}
3t g

15z +9
LY | |

1 H
Imegrations &), 2 2 — 92

¢ :]z 4 2 :'I =3, counterclockwise

Find eigenvalues and cigenvectors of the following matices:

cosfd e ™sind
e®zingd  —cos?

2 0 -2
b). |—2i | 2
1 0 -1

Salve the following differential equations:

al. (e = yoosxy)ds + (2xe? —xcosxy + 2y)dy =0
by 3"+ 10y +3y="0x+Jcosx

Find the general solution of the system S

» =6y +9p
Y =¥ '1"5.]"?

and determine the type and stability el the eritical point.
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1. 3 0 304 5% 4 3090 = 46 Dampling Oscillation &4 38§95 &, 4 3L 4%

PE o df & iy = 48 5 Gy 6 0 L] 64 % 16 A &30 69 Phase Diagram(10%)

2. a). Hyifbe il oA L d & Seh MARLFEL - (6%)
b). &M (6%)
Poincare Section, Lyapunov Exponent, Strange Attractor,
c). i FF @A fahdnin B A : (6%)
My A1(Tidal Force) 2 i (Foucault Pendulum)

3. A H i

WAL EAR P I A 2 R Y05 2

(homogeneous) & ¥ & ¢k(isotropic) * Fv "4 3€ & & 44 F i "
2= fal & Il 4% = (10%) :

4. i B 2 i i
= N-A R4 a" & MAR - Wk H Effective Potential 3 & &) "

{& Central Force Motion ¥ + fi{r)&ofie "

— R — ﬂ+"ﬂ%ﬁ[m%)

5 —BEEAEmM-ikEA U kT ﬂziﬁiiﬁEFﬁﬂﬂﬂ‘ﬁgEmw

Akt F o oA A

L FRE4E 4R 6 IR AL -

PR T M B SR B e i e Bt F 0 £
(7%}

6. i — A= M0 T e el Rst il Bt s

S L
T= -j—-uu, +2Mx1 +E

mi; fiLigd U= lk(-’-‘;—x.}!'l'lﬂ-ﬁ—xail"

a. i1 4 It Lagrangian it & Lagrange's Equation £ 26

FH K - (5%)

b. 4 Lagrangian & 3 3 Hamiltonian it ¢y Hamilton's Equation

A HESHFEA - (B%)

c. iM% st 4 Normal Frequencies & Normal
Coordinates. (10%)

d. Wit ok & 449 Normal Modes #)iE®dt &, « (10%)

7. — A= 1R4F 0 ﬁs;zf o0 HARFA AL B AT

=3M fi(a,0,a)

iR ok A Sheh

= 4M fi(a,a,-a) » my= 2M fE(-a,8,0) »
a). Inema Tensor +  b). Principal Axes »
c). Principal Moments of Inertia = {15%)
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1. A sphere of a radius b with a constant charge

- A Monopolar Motor is assembled by

T T ——

s

density p contains a sphere cavity in it.  The
sphere cavity has a radius & and separates with
the sphere ball a distance !, The a, & and { are
<< b Plense caleulate £ and W oan e

surfaces of the large sphere, I' point, and the

cavily, (Q point

- (a) Show that the capacitance of a spherical capacitor of inner and outer redii I,

R
and R, is C =i?"—'

m ~ (b) If they both contain charge Q and -0, how much the
F

energy is stored in this capacitor?

. Acylinder with radius a and lenpth £ carries a uniform magnetization M parallel 1o

its axis.  Find the vector potentiul A, mapnetic Mux-density B and the magnetic
field I inside and outside of the cylinder.

conducting  material made disk  and
cylindrical bar.  Their diameters are shown
in the right figure. An uniform magnetic ('
field is supplied parallel io the eylindircal bar

2

and perpendicular o the disk. When an

external battery supplied a current I from the u
+ —

positive side into the bar and along the radius

direction of the disk back to the negative side, please calculate the torque (T ) and
the angular velocity (&) of the disk. During the eleetric conduction, the electric
current experiences an electric resistance of It
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