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FIRE1 (Problem 1) FEJ%EH%%E T2 ¥dh W F9 (two sheets for Problem 1)

1. TV 2D cis BB L trans EOWTEEIEZ, BUTR LTKRRETF b EOTHIT, E72, &5 LORRMEER X
WEZENE, BB E L HIZEEE, (Draw chair configurations of cis-decalin and #rans-decalin including the hydrogen atoms shown in
the following figure. Which stereoisomer is more stable? Explain the reason briefly.)
- H

O

H
FThUY
\(deg:alin)
2. DA F2A(a), 0)PD Lewis #EZ U726 > THET,  (Draw the Lewis structures of the ions (a) and (b) following the example.)
%1 (example) : NH; (@ t Re=vU.A1 4 (hydronium ion, H:O") (b) = br=7 LA 4> (nitronium ion, NO;")

H:N:H

3. KD@QDILAIICANT, AFTR Uiz =0 “EREA DRI K E b OhDIEBC R L, Hi
HECE, (Rank the following compounds (a) - (c) in order of decreasing stretching vibration frequencies of the C=O double bonds shown
in bold. Explain the reason briefly.)

@ o0 ® 9 © 0 B (Reason)
Me/c‘”"\"e M-S Me Mo Soci
llléff‘ (Order)

> >

4. WRO@~©)PILEPNTONT, SN2 IR D RIGERENO S DA DIEFICW O 2 L, BHHEE,  (Rank the
following compounds (a) - © in order of decreasing reactivity in an Sx2 reaction. Explain the reason briefly.)

(@ )\/ (b) )\/ (© )\/ocowle I (Reason)

JIEFF: (Order)
> >

5. ®ND(a),[b)D HNMR A~ MV ERT{LEWE, UTOO~@hHRATESTEL L, (Provide the number (D-®)

of compounds giving the following "H NMR spectra (2) and (b).)
(a) 6=247 (s, 12H) ppm.

() 6="7.50 (s, 1), 746 (s, 2H), 1.30 (s, 9H) ppm.
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RIRE1 (Problem1) #ix (Continued)

6. WD D-15DERINZIT DEDOEARI %A S8 E T, LEIIRTT, _Lﬁiﬂﬁ%z)“/\iﬂélﬁ _—9% &, T
+ ;Fr‘ ~ ’7‘&" 2 AN e B2y S b ke (Merusthashorgio~l -t wiesaiiha wenie= nannein e- ks -t feator Lol opaciua

-
e

2) ) TETIALEMOERLERD X, BL, 7 UMWYRT  BRVEINTIT 55 1 ok & & 2 BokBORERBUG
PRI 3:10 &35, (Provide the ratio of reaction products raised in 1). The relative reactivity ratio of a primary and a secondary hydrogen
in radical-induced monoclorination is 3:10.)
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— &~ 5 |Fe (Explain the following technical terms clearly.)
W sy fi (Boltzmann distribution)

)< »rore— (Clausius inequality)

3) (colligative property)

4 » K z— (Gibbsbphase rule)

5) (steady-state approximation)

Ne|  «fi ofi | 500K%[F 323K— #  A{°300ki— LA{vE- %[ 4 A %N
4 ko (Asteam engine operates between 500 K and 323 K. Calculate the minimum heat withdrawal from the heat source to
yield 3.00 kJ of work.)
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Problem 2 % Continued

£ 200dm*— no « afi - Y6%{ % 100T10°Pa% |k 800T10°Pag #  <V<% »Ku<ti »
D> <:iaoKu<tivd L Efovee | — -t om0 < afi— | o™ o
no < 2 fi — 4 0703gem® C< H— A/ 4. 4 120 100< A ° (Calculate the change in the Gibbs energy
and molar Gibbs energy of 2.00 dm? of n-octane when the pressure acting on it is increased from 1.00 T 10° Pato 80.0 T 10° Paata constant
temperature by assuming the volume of »-octane remains unchanged in this pressure change. Use the mass density of 0.703 g cm 2 for -
octane, and the atomic masses of 12.0 and 1.00 for C and H, respectively, if needed.)

600g— CCLL < « Nef gogL ~ 3= - % 105K <V o | — —z
i L Sheveoo | cch 2  ~om™bl—< o cCCl— Ki
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FRE 3 (Problem 3) X (Continued)

5. WIZHITB N~Q)DFEAIN S H, 4 DFBA TENLIUIOVWTHAIE X, (Choose and explain four of the following terms
of 1)—8))

1) AEREKE TSR (spin magnetic quantum number) 2) EHRIEYAR (substitutional solid solution)
3) {RATR LAY (mixed valence compounds) 4) YEESL (quasicrystal)

5) % L— MR (chelate effect) 6) NEMEEFXIZNE (inert-pair effect)

7) 2 7—24% (Clarke number) 8) FHEEHHNE (non-bonding orbital)
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SUERBSTH) - 13 8730 59~15 K004y (Examination Time: From 13:30 to 15:00)

TR FOEEER
() FIERMGRRERIC ORBESR 2D T,
Q) ZOFRFE ST TOREREFAEERRC, SRBETETAL TS,
@) IR AE AR EI SN b O T, MEIHEESNEINGEAL T IZEN,
@ ﬁ&’ﬂﬂai%%hf:wk% :l I’JLH%%E@%@%:?FIJR% LT ERA, 220, Z20EEIT IR ) R LHE

B e Ny L O JEIE S W



2024 ££4 A (April 2024 Admission)
JRERFER AR TR R LR (—P&@}z} %Fﬂﬂﬁ A%Fﬁ%

A ii:iu’ﬁ'“l LA Do n A O e ATt (A £ iode

| | -





