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1. (15%) Diagonalize the matrix A={ -2 2 0| by
4 0 3

a matrix B with B~1AB. And what does B look like?

2. {15%) Solve the following coupled differential equa-
tions,
= -3z + 4y,
§=2z— 5y
with initial conditions £(0) = 1, ¥(0) = $(0) = £(0) =
0.

3. {15%) Solve the differential equation " + 3y — 10y =
e*with y(0) = 0,3/(0) = 1.

4. Evaluate (8)(7%) §, % dz, where the path cis the circle
|21 = 2, (0)(8%) I3 GrriptrrasTe 4o

5. {20%) Find the steady-state current in the L — R cir-
cuit shown in Fig. 1.

6. {20%) A thin square plate with edge-length b is per-
fectly insulated(Fig. 2.). The four edges are kept at
zero temperature. Initially, the plate has the distribu-
tion of temperature,

u(z,y,t = 0) = z(b - z)y(b — v)
. The heat equation is % = K'V%u. Find u(z,y,t).

Yo

Vi !
n

i
Vo 1

V

[ e

°

Fig, L

b X
Fg., 2.




#+ 8

.
©

T LREYDEFEEE LI A H R R

AREE [ 4rat3k)

* 7

p: |
o

1. X-rays of wavelength 0.2400nm are scattered and the scattered beam is observed
at an angle of 60° relative to the incident beam. (20%)

(a) Find the energy of the scattered X-ray photons.
{b) Find the kinetic energy of the scattered electrons.
(c) Find the direction of travel of the scattered electrons.

I

For the ground state of the simpie harmonic oscillator with spring constant K and
mass 1m * the wave function is of the form W(x) = Ae™ (25%)

{a) Determine fully the wave function and energy in this state.
{b) Find the uncertainty of position.

Formula : Ie'g‘“idx= z ; .l‘uze"'zcz7z¢=--~l\/E
- 2a 3 4

3. Anelectron in a hydrogen atom is in a 2P state and is described by the radial wave
function Ry lisied in Table below. (25%) .

(2) Find the most probable value of 1.
(b) Find the expectation value of the potential energy.

@0

Formula : J'e‘xx""dx =(n-1} forintegern.
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4, Comnpute the change in wavelength of the 2P-18 photon when a hydrogen atom is
placed in a magnetic field of 2.0 T, {15%)

5. What is the ratio of the number of atoms in the first excited state to the number in

the ground state of hydrogen atom at the surface of the: sun where T=5800K 7
(15%)
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(2) 30°, (b) 0°, (¢} sin” ‘mqm -«—mglz) (@) mJE .

7. ;i H A4 (Faradays Law)Z ER K& ¢

@) VeE=-847 () VeE=-98/ (0 VxE=-04/ (@ VxE=-9 .

8. Maxwell’s equations ¥ F —F#2 VeB=02
(a)— #5438 X E(Law), (b) —EELH, () AA MM LMK, (@) —HAE -
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