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REE1 (Problem 1) #i& (Continued)

6. WRD(LEMNIEERE (O) 7S TRV (X) MERL, TOEMZR~L, (Show whether these compounds are
aromatic (O) or not (non-aromatic and antiaromatic; ). Explain the reasons.)

ket i ® & é

Compounds Example
FrENRME o
Aromaticity
Z D FIREERIR
ThY, HodkEL
B THY, 61 ETED
Reasons SOTE = v 7

it 7o, (This
molecule is  cyclic,
planar, and  fully
conjugated and satisfies
Hiickel’s rule because it

has 67 electrons.)

7. WORIRNZBI ?5%03%&%%{ PEERORYE, MEITGUT, MNP D LT HI L, =/ TF
ﬁ i! [J £l 3 _/nﬁdh whie podimim e 2L dlen saclawm nwwnnin wn~diintc 30 +1«nfnﬂc“ i mqnhoﬂ:‘_ Showwr

the stereochemistry if necessary. When enantiomers are formed, draw one of them.)
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2 (Problem?2) #tx (Continued)

4. BYRICETAUTOMNCEL L, 7L, 72880 6,626 x 10 s, BT OERNE 9.109 x 103 ke, SO
FF2.998 x 108 m s &35, (Answer the following questions related to the quantum theory. Use Planck’s constant: 6.626 x 10 J's,
mass of an electron: 9.109 x 103! kg, and speed of light: 2.998 x 10® m s, if needed.)

1) ED 5.0 cm DEFOMES ZFE L2 &V, (Calculate the speed of an electron with a wavelength of 5.0 cm.)

2) FEHNEEDS 133 x 102 kg DRLTD> D72 DTS IR\ T, B A R L YEN DZEN 4.82 X 1021 ] Th D,
- QEEEPEFH TN DA S 72 X1\ (Bara harmonic ageillatnr consistine of a narticle of an effective mass of 133 x 102

P

L

kg, the difference in adjacent energy levels is 4.82 x 10! J. Calculate the force constant of the oscillator.)

3) AN 995 km s DETHH D, ZOEBEOTHENE% 00010 /S— MHSZ LD &35, ENIEFONE
OFRED S 218 U2 HUE 2 5720 WvEEHE L2 &V, (The speed of a certain electron is 995 km s If the uncertainty in its
momentum is to be reduced to 0.0010 per cent, what uncertainty in its location must be tolerated?)

BB RN~ VBB D —AT 7 RBEIAIA T D A7 S IV

7V MR BRI A, BRSSO 2 —R U5 109677 em! 2V &, (The Pfund series is the
one of the line groups in the spectrum of atomic hydrogen. The shortest wavelength of the Pfund series is observed at
2279 nm. Show the longest wavelength transition in the Pfund series. Use Rydberg constant: 109677 cm™, if needed.)
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FHRE 3 (Problem3) FHEERARIE 2 #d D $3~ (two sheets for Problem 3)
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Kb D b DEFROWEMIZETE, (Answer the questions by
selecting the correct chemical species fiom the combinations
given in parentheses. The correct chemical species should be
given in the answer column.)

@ (Cs,K, Ga) BXIEMEORH/NEV Itk (Which has
the smallest electronegativity?)

@ (Z+*, V¥ FeRfMEA 2 (Which ion is diamagnetic?)
@ (T, o, O ) NERENAZ DDA A B, T—r
F 5 — DI E T A 7 (Which ion shows a Jahn-Teller
distortion in an octahedral coordination?)

N 7 DLt Q2+ H Y MR NEBELE. X N A A WV AR hac

0658nm THD, ROME % &L, (Rubidium Chloride (RbCI)
adopts rock salt structure with the lattice parameter a=0.658 nm).)

D) X #ie LT CuKa (5 0.154 nm)% v YT RbCl DFR X
THERRABE U4, (113D OEH#D Bragg £ 6 %
kX, (When X-ay powder difftaction of RbCl is measured by
using CuKo: radiation (wavelength 0.154 nm), calculate the Bragg
angle & for the diffiaction from (113) planes.)
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- SRERRERS - 13 B30 40~15B5004)  (Examination Time: From 13:30 o 15:00)

ZER EDFERIE
() EREFHRRE NI OREE EH 2 H D £
Q) ZOFRMEEL TN COREREHARERRC, ZREFEIRALTIIZSY
() ZIUIRTERR S SRR AT SN2 b O T, SREIHEE SHEERMGIA L T EENY,
@) ﬁ%ﬁ@é‘ TRV E X1, RIUEROERZFFE L COEOERA, 2721, ZO5HAIE BEICh] Rkl
TR L2 D EHIC LTSI,
®) Eﬁﬂ&béb NI H DGEARIETTERET TS,

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.
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RARE (Problem) KEFTHT -7 ZE3ERIZE 8 DV NIBHEIT > COBRFFEDRZIT DT 1,000 FLAN Tt &, (Describe
the contents of your graduation thesis at university or current research within 2,000 characters or 400 words.)




