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1. The Compton effect (25%)
i) Please describe the Compton effect.  What is the important concept that this effect
conftrmed? (5%) |
ii) Please derive the equation nf Cﬂmptnn'shiﬁ_ﬂl-_j Af ~h, in terms of &, m,, ¢, and
0. | o
AL = fih, iy, ¢80 )

where
& is ibe incident photon wavelength
A 1s the scattered photon wavelength
8 is the angle between the direction of the mcident
photon and that of the scattered photon

F is the Plank's constant
m, is electron rest mass

¢ isthe speed of light.

[Hint : Use the momenturn conservation and the energy conservation.] {20%)

2, Particle moving in a tunnel through the earth (20%)
| i } Suppose a turmel could be dug through the earth from one side to the other along a
" diameter. Neglect all frictional force and assume that the earth has & uniform density p.
‘Please show that the motion of @ pasticle with mass m dropped into the tuanel is a simple
" harmonic motion with force constant k = (47U3)GPm, where G is the gravitational

' constant. (15%)

ii) What is the pertod of this simple harmonic motion in terms of G a-nd P. (53%)
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3. ldentical slits (25%}

Please draw the flux-density patiern for the case of 6 idenfical stits. The width of the
glit is 4 and the distance between two adjacent slitsis d =4 a . Answer the question for
the case of on axis incident, and assuming that the Frambofer diffraction condition is full
filked. Myﬁmdmﬁng,usesinﬂashoﬁzanmlaxis;wiiden&fythediﬁmﬁnnpauas
well as the interference part.(10%) You have fo label the locations of all principle
maxima and zeros in your drawing (15%).

4. Capacitor (15%) |
Consider a peraltlel-plate capacitor, suppose that the spacing between the plates is d
and the arca of cach plate is 4. If we fill dielectrics with the electric susceptibility 7y in all -
of the space between two plates, Please find the capacitance ¢ in terms of 4, d, x and
other constants if needed . |

5. The Hall effect (15%)
i}Piease describe the Hall effect, tlﬂ%}
ﬁ}deuymmmeHﬂeﬁedmdﬂcmimmeﬁguofﬂw éhargeaarrim-ina |
conductor. (5%)



