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(1) Fmﬁ%ﬁﬁﬁ%%}ﬁﬁﬁﬁz%& 410 MHDET,
(2) PR UAREO T ENT, SBREEFEAL TSN,

)

Notices |

TEE LT ERSE IS LTELIE,
{5) zﬁﬁ%@ﬁbﬁ’q’ﬁiw&éw .
(6) BHEHAVIERE S AEETFEET T AR,

(1) There are 10 question and answer sheets inchuding a front sheet.

(2) Fill in your applicant number in the spectfied positions in this cover and each question and answer sheet.

TR S AR A SN o b oo, SR SHEEFTIITERA LT BEL,
(4) ﬁ@z‘% XTIV EER, RUEROELEFRE LU THE \iﬁ"f'u TIEL, TOEETT THEIC

gEC ] TRE L

(3) This examination booklef consists of question sheets and answer sheets. Answer the questions in the specified posifion.
(4) Ifthe space is exhansted, use the reverse side of the sheet and write down “to be continued” on the Jast lire of the sheet.
(5) Choose two questions and answer thern. :

(6) Raise your hemd if you bave any questions.
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Question Nurmber
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FOEH 1 (Problem 1) EREEARE 2BV £7 (twosheets for?roblem DE : , ‘

I WDFOSOEZASAMUEET R X, SEIE U HIEERMEDS TUONEEF b ZETS 2 8, Daw the
structural formulas of the major organic products obtained in the following reactions. The regloselecnwty and/or stereochemmal
configuration should be taken into cons1derat10n in soine cases.)

@) 1. PRaCU(CNIL o ) on,
e

-~ 2 HO Ha O
o o
‘ ) . Me OH :
| . , . _ ., +B %VL)
N .OH H30+ . ' ) . 2, Hzoz, NaOH, Hzo
i —_— : L nBu -—==
nBu” Me ' '
: Pr . AN .
(e - i N ‘ R ) 0 - 1. LiIAIH, -
B EtONa, EtOH . _ . 2.HO
it _ : NMe,  ————*
Me " ' : R ‘ - :
(o - : ) 1. MeMgB |
: ‘ o 1, MeMgBr
ﬂ\-f\ﬁe A i l‘ 2. HSO+

S .

vMe — S e Ph—=N"

2R {zﬁ@}: =8} /\/@}iﬂ} F‘%‘?‘Z}HT@F@M EL X, (Answer the foll owmg questions concerming the react]ons of

 (Rypyrmolidines.) .
(a) IROSUETE: 20034:_552%7? FoD, iﬁjl’%’f%L%@?xT LIaEE 5 7e 5780 Lz éflﬂ (The. following reaction

gives two products.  Draw the structural formules of the produets, and explain the reasen for the formation,) .
Y CHCHl '

[NL g oo
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e

(b) /)ZGDB@E'C N ERISE LB, SR ’&Eﬁﬂ‘ Lfﬁi‘ T O IR ORI L2 &y, (The following reaction gives

asingle product.  Draw the siuctural fonmula of the product; and explain the reason for the formation.)

-[_}\,_ CHaCH4, base
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RlRE 1 (& oblem 1y 2% (Continued)
3. RO R WS BRIRR 175 KR 51%7:@%11/\ Exz X, {Answel the following questions concemmg the
acid-catalyzed pencychc reaction.)
(2) BSOS E SHEEE &bl LBE?T B X, (Draw the structurs] formul a of the product obtained in the fol Iowmg
reaction. The stereochemlcal conﬁguratlon must be shown clearly.} - .

o
HaPOL
A
H H :

(b) STASEHPFREIEN & = T BE THER L2 X0, (Expkﬁn the stereochemical outcome using M Qs

4, AT D50, ST E D 3 LT U L L ST L DT %?6%?®ﬁw?ﬁzi mmmmmmmM@
questions concerning the Pd/Cu-cocatalyzed reaction of aryl iodides with terminal alkynes.) : ‘ '
(a) ﬁjmﬁﬁ‘/( 7 /T/% TR, (Comp eie the cdta;ytxc cyme of the reaction.}

N "[ | }_@;

base-Hi

PA(D)

g
—
[

-
[

(b) ZDRISD—HERYAETE, (Givethe general name of this reaction.)

5@@H&<ﬁm@$ﬁﬁﬁt%4¢i“k&%uﬁ%&k =L, %ﬂ@ﬁnyfvﬁizzrwmau_ﬁmﬁ
%, (Draw the structural formula of the product obtained inthe Heck reaction. The stereochemical configuration must be shown clearly.
Apal iadmm was affached to en o-position of an ester moiety in the insertion step.)

Pds{dbals (0.5 mol%)
PiBii, (1.0 mol%)

_‘ COMe  Cy,NMe
MesN @Br v~ .
. Ve .
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iR 2 (Problem 2) PREHRRE 2805 Y F4 (bwo sheets for Problemn 2)
1. /}\u< 100, e {ET B TR A, NN (Nap 1thy}azo Naphthoic aLid) R ““%/f’v;bn L7z b@%;ﬁw E iz,
2.0%107 mol dm™ @ EDTA TR TREE AT 272 8 250 MR E TIZ 100 om® #FE L7, (Ammonia buffer solution andNN
(Naph“rhy azo Naphtho]c amd) indicator were added to a 100 o of tap water. The prepared sample was titrated with 10.0 o’ of a
' 20%10% ? mol dm” EDTA solution at the endpoint.) -
) Pt TR A A SR A TR L, (Explain the reasons of adding the ammonia buffer solution. ).
) A A F sk EDTA A A OB RIS 35 GTZ)JJIJZE‘Z&@AL%E’% 7R (Show the def nition of the formation
consunt of g complex between calcium ion and EDTA ion.)
3y AEREOA 2 LREEJH I (Derive the concentration of calcium in the tap water)
8y DT DA F AT DA E X NN RS L BDTA CHEH L, (Compare the formcwon constants of
calcium complexes between NN indicator and BDTA )
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PEE 0 (Problem 2) §7&  (continued)

2. BAHENMHOERIHIA0m | J,\QH}ZM/‘@KH £, 400 am Y TR ST 5 & 520 i JJU\%PTO_LJLRJ\/ I

}L/Jﬁwar Bivlo, B BRI LG BEREORE A1 T o7, 8 SUEEEAD L ®IEF C (unoldm™) -

ORIl FOBERR B B, (A fluorescent dye has absorption maximum at 400 nim, and flucrescence measurements carried

" out with lights of 400 nm gave fluorestence spectra with the peak at 520 nm. A series of fluorescence measurements for samples with
various concentrations gave the following relationship between signal S (arb. units) and the dye concentration C Qﬁm] dm™))

§=80C+10

D) T L R R TREEHT Y fﬁ%’ B SR S YRS B ATV 2 5 X, (Show the law
of Beer Lambert, and describe two effective methods when defermining trace concentration of the dye.) ‘ B
) B RO & B SRR TS s 2 RUBEE L WS BRAEO TR L, Explain the
reason why the wavelength of the fluorescerice maximum is different from that of the hght for excitation. A term Franci-Condon '
principle should be meluded. ) ' :
3) BB BIEERIIORE i@_!f ~& Z’aflf /L & U b Wk W55 — B I S A1 Luﬁhﬁﬁﬁi (Explain

‘ the reason why the ﬂuorescence measurements are generally sffective compared to the transmission measurements when determmmg
trace concentration of dyes ) .
4 7Tl (C0) TR DE OGS /J‘ A DT 3o ORERIT TE)@&TI@&'&&%«E@J\ (Danve thelowest
detectable concentration accoxdmg i the 30 criterion, where the standard deviation ¢ of the blank (C'=0) signal is 43 '
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FIRE 3 (Problem 3) FRREFREARIT 35 Y F-¢ (three sheets for Problem 3)

L. EFmICET DT OROEMECHIE L, (Explain the followmg terms related to the quantum theory clearly.)
1) }‘ 7 OREEE (de Broghe relation) :
2) #EiE (degeneracy)
3) NAE LT DR ﬁ (Holsenberg vncertainty pnnuple)
4) 2 \17 U OFEEEE (Pauli exclusion principle)
5) EESPRMERE (electronegativity)
&) & 7” \?ﬁ {variation principle)
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fRE 3 (Problem 3) FE (Continued)

2. 2RI ChH—FR{VESRR MINBO PR 1900 ant (T HREN b _ctéiFﬁ%!K%t%O fk@?‘ﬁ =

TR 6,626 % 10% Ts, YDA 2.998 % 10¥ m ¢!
(A heteronuclear distomic moleclule, niftogen monexide (MNI0), has infrared absmptlon with a waverumber of 1900 cm!

comesponding to strefching vibration. Answer followmg questions. Planck’s constant: 6,626 x 10 J s, speed of light; 2.998 x 103 msh

1) &g{,ﬁj; 1900 e 7 R 1] “‘:H@CD:!;:{ AR EEA Y, (Bstimate the energy of 2 photon with a wavenwnber of 1900 .

cm™t)

2) VNG S-F DI Gﬁ":ﬁ) WEZFRDI, (Bstimate the reduced mass of a ¥NYO molecule.)
3) ZOHBTFOREROIIOFEEE DI, (Estimate the force constant of 2 1,4N150 molecule.)

4) ZOEBRESO PR AR AR — LR L, (Bstimate the zero-point energy of the vibration motion.)
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FREA 3 (Problem 3) % _(Continued) :
3.

IRERFTD 1s A Y F IV (@q g W BT DLF ORI B2 L
(Answer questions about the s orbital (14 o o) for a hydrogenic atom.)

3/2

) 7 1 1/2
- ——— [ ) ~Zr/a9
o v

Iz ﬁiﬁ%ﬁé%{ a FIR—T 3B, r BEFESLOEEETHS

(where Zis an atormic munber, ao s the Bohr radius, and r is the distance from the nucleus.)

) BEFROMBICRIT OREEREEFHET L, (Caoltethe probabﬂlty density at the nucleus.)
2) SEEPEEFEEY L, (Calodate the meanradins)
3)

B FEROMEREFHEY X, (Calculate the most probable radius.)
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fiRe 4 (Problem 4) F‘nﬁ%ﬁ_ﬁﬁﬁ‘i 2K Y £9 (two sheets for Problem 4)

L S A (EEG) BT AL TOR L I, (‘Answer the following questions on condensation polymerization.)
o) TEMICREESITOVRRGTEOL BT, TOSREEWERISA TR, (Select one polymer whick is
commercially produced by condensation polymerization and indicate its preparation method using chemical
_ equation.) : ' ' S

0 (@) CETo R FOEEARET OV TR, (Describe the main usages of the polymer seleébed above.)

@ FEERILBWURSTEREES DI I e T oBREE T, (emize two important factors to
obtain high polymers by condensation polymerization.) C : -

90, ARFLyv, BERY =L, T U ABRATFN, TuEVONMEARITETATROSMIZEL X, (Answer the
following questions on addition polymerization of styrene, vinyl acetate, methyl acrylate and propylene)
@ EhENOT /) v OREREHE, (Draw the stractural formula of each monomer)

b) FENENDE A UTAZZESFEI S, FiC2bo T TREED X, (What is (or are) suitable
polymerization method(s) for each monomer? Fill the blanks of the following table in the track of the example
shown in the table.) ‘ ) : . _
£ ) FUMNES | T=FUES HFF L EES NS
(monomer) (radical) (anionic) - {cationic) (coordination)

il —FLe 5 L7z L7zuy 15

. {ethylene} (sumitable) {unsuitable) (unsuitable) (suifable)
AFV : - ' _

(styrene)
BRI
(vinyl acetate)
T U NAERAF I
(methyl acrylate)
a il
(propylene)
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[EE 4 (Pmblem4) Brx (Co ued)

@ AFVLET T VRA FADTLH MEEAEEER LI, W EOEASEIEYS Y, Tk b 5;#9&*( 100
~200 FFEEE TR, (Write the most suitable polymerization methed to obtain random copolymer of styrene
and methyl acrylate together with the reason why you select it in about 50-words.)

@ T%ﬁ’]h_iﬁiﬁﬂ AR ‘VHfJﬁ”c:‘tféh“Cb VBE i B, B, BhIATHEERY v — s b
| &FEEE, (Indicate the monomer Whlch produces commerc:al stereoregular polymers and draw their
structures with their names)




