1. The Cﬁmph:m.esﬂ'act {25%}
i) Pleasad&smbcﬂleComptoneﬂ'ect Whatlsthmmpurlantccmneptthaiﬂnsef&ct
confirmed? (5%) - '_ |
q} Hmﬁ.dmwmﬁquaﬁmnfwsﬁﬂﬁl;l'whiutemﬁﬁfh,m;,c,and.. |

AL = ik, mo, €0 )
A is the incident photon wavelength
A' is the scaitered photon wavelength
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k is the Plank's constant -
1Py malecrlrcmrestmﬁs .

¢ isthe speedﬂfhght.
{Hint : Use the momentum mnwvanun and the enﬂg_v cunservatmn.] (2{}%)
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2. Particle moving it & tunnel through the earth (20%) |
i}Suppuseaumnelmuld'bédugﬂmughthee&th'ﬁMnna sidatnthent‘heralnnga' }
diameter. HeglmtaﬂﬁicHnmlfﬂrcemdmthmmEMhaSaumfmmdﬂmmrp

Pleasashnwﬂ:atthemﬂnnnnfaparhclemthmassmdmppedmtuthﬂmnmlmammple
harmumc mition w1ﬂ1 foru::a constart k& = (41!.«"3)Gpm, where G is the grmutanﬂnal
mnstant.{lﬁ%} '

if) What is the period of this simple harmonic motion in terens of G and p. (5%)
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3. Identical slits (25%)

Please draw the flux-density pattern for the case of 6 identical slits. The width of the
glit is o mdthadistanmhetweeptwnadjacem_sﬁtsisd =4 g . Answer the question for
the case of on axis incident, and assuming that the Fraunhofer diffraction condition is full
filled, Tn your drawing , use sin® as horizontal axis and idemtify the diffraction part as
well as the interference part.{l0%) You have to label the locations of all principle
maxima and zeros in your drawing (15%).

4. Capacitor.(15%) |

Consider a parallel-plate capacitor, suppose that the spacing between the plates is o

and the area of each plate is A. If we fill dielectrics with the electric susceptibility y in all

of the space between two plafes, Please find the capacitance C in temmus of 4, d, 3, and
other constants if needed .

5. The Hall effect {15%)
i) Please describe the Hall effect. (10%)
ii) How do yon use the Hall effect to determine the sign of the charge cariers in a
conductor. (3%)




