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RARE2 (Problem?2) ftX (Continued)
4. BEm ORFD, V= %kx 2D—IRTTHRHREN T DORT 2V VR EER L C0D, B fami B 2 LU T ORIITE
Z & (Consider a particle with mass m confined to a one-dimensional harmonic oscillator potential, V = % kex?. Answer the following

questions related to the quantum theory.)
1) ZOFRONIN =T (H)EEETH, (Write the hamiltonian operator (H) for this system.)

H=

2) T OROEERIEI T BEBIT, 9o = Noexp (— 2k x?) L BEFAS, 97 - OROEHBB TS = & m
L, BAEEARD L, Ny l3HRBILEE CH D, (The ground state wavefinction for this system is written by ¢@o =

Nyexp (— %—E x? ), where N, isanormalization constant. Show ¢, isthe eigenfinction for this system and determine the eigenvalue.)

5. BETAEREATE L S TFENEEDBENIOWTHERICHIE X, (Explain the difference between the valence-bond theory and the
molecular orbital theory clearly.)

6. XEHETEREIToIEZH, WERIpm DT+ NAZE ST, HOFTFOWBR»LETA 569 x 107m s™ OF
STHE &SN, ZOBTFORETINF—2GIBMEINTCTEL L, 2L, 7707 BHIT6.626x1074Ts, St
DFEFEIT 2,998 x 108 m s, BF-OEEIT 9.109 x 103 kg, BRERIL 1.602 x 109 C &9 3, (When an X-ray
photoelectron spectrum was measured, a photon with a wavelength of 121 pm ejected an electron with a speed of 5.69 x 107 m s™ from the
inner shell of an atom. Calculate the binding energy of the electron with three significant digits. Use Planck constant: 6.626 x 1034
T s, speed of light: 2.998 x 108 m s, mass of an electron: 9.109 x 10-3! kg, and elementary charge: 1.602 x 10™° C, if needed.)
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ZEREDFEEE
() FREFRNSERERNL . ORBBEER 2 DV £7.
Q) ZOFREELTNTOREREHAFERRC, BESEZRAL TSN,
() ZHUINTEAR AR A SN b DT, FENIHEE SN CEIMIRRA L TLIZENY,
@) fRENREXENRVEXT, RUBROEGZFIAL T ETA, 1720, ZOBEATT (R RELE
HENCFH L 722 2B K HIC LT 2 &,
() ERH DI EN D DEAITFERTTIIEEY,

Notices
(1) There are 2 problem and answer sheets including this front sheet.
(2) Fill in your examinee’s number in the specified positions in this front sheet and all the problem and answer sheets.
(3) This examination booklet consists of problem sheets and answer sheets. Answer the problems in the specified positions.
(4) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued”” on the last line of the sheet.
(5) Raise your hand if you have any questions.






