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i1 (Problem 1) REAIEII3 #& Y £ (three sheets for Problem 1)

1. RO(@)~(DDHTETNIA A D Lewis EEHNT/2 6o TrE,  (Provide the Lewis structure of the molecules or ions (a)
—(d) following the example.) :

i (example) : NH; H: N :H

(a) —B#{Lik3R (carbon dioxide, COy) (b) FEfEA A (nitrate ion, NO3")




15) Nitration
'Oy _OCH,CHj




o

(initiation)

(termination)

HHE
(features)

* (composition)
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3) #HX| (phase diagram)

4) 7 7—/LOIEAN (Raoult's law)

5) BUGKREL (reaction order)

2. HHIRED 280K 1Z31T HEFIERFET L H /L =T 3.5k mol” Th D, ZDiffA 3.00 mol 23 280K, 1.00 x 105Pa TH
LIl X, Bl LTRIBE Lo — ¢ RICRENIALE w, = FAE—BE AH, WEHT IR~ AU
FRRE L, 722U, &USEER=831JK 'mol! 95, (A certain liquid has a standard enthalpy of vaporization of 43.5 kJ mol ! at
280 K. Calculate the energy transferred as heat to the system g, the work done on the system w, the change in enthalpy AH, and the change
in internal energy AU, when 3.00 mol of the liquid is vaporized at 280 K and 1.00 x 10° Pa. Use the gas constant R 8.31 J K~ mol, if
needed.)

3. BUG2A—P M2 ROBENITIE S, FUSHEEEH k=4.50 x 10 dm’ mol s Tdh o7z, A DFREDS 0.840 mol dm 7>
5 0.0420 mol dm= F TEILT B DIZET BRI 2 FHE X, (A reaction 2A — P has a second-order rate with a rate constant & =
4.50 x 10 dm?® mol;! s Calculate the time required for the concentration of A to change from 0.840 mol dm to 0.0420 mol dm™>.)
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FERE2 (Problem2) $% (Confinued)

4. KFFEFET DV 2 V=T 1 RO TREIND, 22 TridBFLRACEE LEF
DOifEZ T, LIT ORIV NCERRICZ X X, (The radial part of Schridinger equation for hydrogen atom is written as follows. The
distance between the fixed nucleus and the electron is labeled . Answer the following questions clearly.) ‘

( h2 (0% 20\ e?*) |
{— - (ﬁ + ;§> = 7} (r) =Ep(r)

1) XHFD m, e, MITENEIUTZR L TNDHHE &, (Explainm,e,and # in the equation.)

2 ‘
2) B¥o(r) = Nexp(—ar) (ZZ Ca= —’%—f‘z&bé)ﬁi,_ DV al—F 4 V- HFREXOEREE THD = L AL, [E

me?

BlEZ RS X, NIHEBLEETH S, (Show @(r) = Nexp(—ar), where o= —= is the eigenfunction for this Schrdinger

equation and determirie the eigenvalue. V is normalization constant.)

5. BT oL T ORI ZERICHAE X, (Explain the following technical terms related to the quantum theory clearly.)
1) fEA&M#IE (bonding orbital)

2) IRENEEROIRRL. (normalization of wavefinction)

3) FERRBANYSYTHIGEYE (non-empirical molecular orbital (ab initio) method)
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3) BEKEE T 7 XA~ (ICP)FEKXLHT (inductively coupled
plasma atomic emission spectroscopy (ICP - AES))

3)0.10mol dm @E’F@ﬂ‘ KU ‘7A7k¥4§{f“0> pH %.#%Jé:ot
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ZER FDFEEIE
(1) FREFNGERS IR DFRBREEH 2 DV £7,
Q) ZOREEZSU TN TOREARGRIEERRIC, BESEZTALTIEIN,
() ZAUIRIRERK L RS FES A SN b 0T, REIHEE SNEANSGEAL T EEV,
@) fEENEXEZN W EEL, RUAROERZFFAL TOEOERAL, 727250, TOEAE 1B Y LE
HNCETE L2 BB L HIc L TR Z L,
(5) EREHANIFRHALZENHIEEITFEET TN,

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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