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L Please choose the fittest answer to complete the sentence in each question. (60°%4)
b )Doyouthink  is essier than to act?
(Adtalking (B} aboutto talk  (C) oftaking (D) to talk
2. ( }lamnotsure of _ the table,
(A} where putting  (B) where being put  (C) where to put (D) where to be put
3. () Here almost everyone has alap-top,  a mohile.
(A) 1o say nothing of  (B) not 1o speak  (C) to speak nothing of (D) no more ta say
4. () Maria studies harder than _ at that corner.
{(A) the boy who seated  (B) the boy is seated  (C) is the boy seated (D) does the boy sea
3. ( )Theyscemed  for hours when we mel them yesterday.

{A) that they had walked  (B) that they walked () to have walked (D) as if had walked
6 ( )Heis  young  school.
{A)too, forgoto  (B)so,togoto (C)too, togote  (13) too, to going to
7. () Heis given to plrasure = He does nothing but  pleasure.
(A)pursue  (B) 1o purswe  {C) deny (1) denying
8 ( }Allthe spectators desired nothing but _ an exciting game.
(A) there being  (B) there be  (C) there is (I¥) there to be
S () Flattery cannot help  vour end.
(A) to gaining  (B) gain  (C) gaining (I3 for gaining
10.{ ) Thisplanis sure | ?
{Adtofail  (B) of failing  (C) of failure (D} to be failed
IL{ }Any  person may apply for this position,
(A)interest  {B) interesting  (C) interested (I3 interests
12.( ) 1amtired of eating
(A) freezing meat  (B) boiling ege  (C) can fish (D) fried potatoes

13.{ )Thewatch  to May is very expensive,
(A) which is be]DllgEd {B) belonging  (C) belonged (D) belongs
14, ) There stood a lime trec _ with apples fresh and wet with dew.

(Adtoload (B)leading  {C) being lu:uaxjed (D) loaded
15.{ ) They rt:lumi.,d
{A) to defeat  (B) to defeating  (C) defeating (1) defeated
16.( )Theaccused  of trespassing on privacy.
{(A) stood accused  (B) to stand accused () stood accusing (D) of standing accusing
17.( )Sheseemed  at my question,
(A) annoy (B} annoying (C)to annoy (D) annoyed
L8 { }lIsawthekey  here this moming.
(A)laying  (B}laid (C)lain (D) having laid
19.( ) As he entered the room, he found many books _scattered on the floor,
(A} leying (Bjtolay (C) lying (D) lie
20.( )Athiefslippedin ___ and canght on the very spot.
{A)observing  (B) observed () unobserving (D) unobserved
210 }_ beinga fine day last Sunday, we went mountain climbing.

(MYFor (BR (QAS (M The weather
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22.( ) Everyone , the dinner began.
(A) was seated (B) seated (C) were seated (D) sat

3
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23.( ) Ginna plays tennis so well that, the proper training, she may well become a creditable

professional.

{A)give (B)sheisgiven (C)giving (D) given
24.( )Myshoes ___ womn out, | had to buy a new pair.

(A)was (B)hasbeen (C)having (D) being
25.( )Asadesertislikeasea,  acamel like a ship.

(a) and the same as (B) so does (C)sothat (D)sois
26.( ) I know a better doctor than does Sam.

(A) The doctor [ know is better than Sam

(B) Sam knows a doctor who is better than | am

(C) Sam knows a doctor who is better than himself

(D) The doctor I know is better than the doctor Sam knows
27.( ) We could hardly help our tears.

(A) If we could help it, we would not burst out laughing

(B) We were not in a position to shed tears

(C) We shed tears in spite of ourselves

(D) We helped ourselves to tears
28.( ) He cannot speak English, not to mention German.

(A) He can speak either English or German

(B) He can speak neither English nor German

{C} He can speak both English and German

(D) He can speak not English but German

29.( ) She is a graduate student, but her scholarship is not good enough, not to speak of practical experience.

(A) For all her scanty scholarship, she is a good mixer
(B) She is fresh from school
(C) Her practical experience is nothing to speak of

(D) We do not have the slightest idea of her practical experience

30. () Our business is too great a success not to excite envy in the rivals.

(A) The rivals will be pleased to hear our exciting success
(B) Our successful business will leave the rivals cold

(C) The rivals will think lightly of our success in business
(D) The rivals are sure to be jealous of our success
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IL Please choose the most appropriate answer from the word bank for each blank in the essay,
(20%)

[Word Bank ]
(1) a very unequal business (2) brain drain  (3) ethical recruitment policies  (4) global health budget (5)
key (6)lack (7)shortages (8)stark (9) struggling to cope  (10) train more staff

The statistics in the World Health report are _(31)_. The continents of North and South America have just
ten per cent of the world's burden of disease but thirty-seven per cent of the world's health workers, and spend
over fifty per cent of the total _(32)_. The continent of Africa has twenty-four per cent of the world's disease,
just three per cent of the world's health workers and less than one per cent of the budget.

Access to health care is _(33)_. Of the fifty-seven countries which _(34)_ health workers, thirty-six of
them are in sub-Saharan Africa, the very same countries which are (35)_ with the AIDS epidemic.

The World Health Organization says the _(36)_ are undermining not just the battle against deadly diseases
like AIDS, tuberculosis and malaria; they're affecting childhood vaccination campaigns and basic care for
pregnant women.

The reasons for the shortages are many, but money is _(37)_. Rich countries need more doctors and nurses
too, and salaries are higher than in Africa. The WHO says developing countries are suffering a (38)_ofhealth
professionals.

The report calls for _(39)_ for migrant health workers and international investment to help poor countries
_(40)_ because at the moment the world is short of four-million health workers and one-point-three-billion
people lack even the most basic health care.

I11. Composition: write about the work of the world, the people who do it, and
things that are worth doing well (20%).
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a) Mass Spectrometry
b) Edman degradation
c) Analytic ultracentrifugation
© LIS T L R A S B A AR (9%)
a) mRNA 7 iS55
b) ribosome 2 &%
¢) RNA polymerase . f 45 K fif: (L EEHD
* PF1 enzyme Z{ERIUOM 2 (9% )
a) AP endonuclease
b) telomerase
c) DNA gyrase
~ T 3T A0 IR S G 2 (6%)
a) retinoic acid
b) cGMP

+ Bt glutathion Z A% ( SRS ) (39%)

4 it X4 B/ A

A COBIARIEE » CO FEET? free heme 2 Ky B Psg LE O, {545 20000 + {H# heme £5 heme-myoglobin i {RREES + A LAIERE

i

E 200 » BEFEES affinity A LAFE (6% )

» eH amino acids UIHEE 4 IR T IS urea » $GLHE amino acids PE 4 2 @ A0{AT ) muscle {2 % liver ? 20{a[eR

tissue iR liver ? {69%5)

* WO UM RNA polymerase I S 815 P5844% P E ) (transcription ) WHAHEEL 2 (69)

* E.coli 22 Rec A Fil Rec BCD #[HA[22 88 DNA recombination * filiit> (6% )

* Rt ubtquitin f0{AI 22 E] protein degradation )Z;@*? ? (6%)

(6% )

+ %« T calmodulin P BT 6R/< 357 BIME . €%) 4
55 %%Bﬁ thﬂrmoﬂﬂﬁ;n {unquhng Pf‘ﬂ_’ﬁﬁﬂ) SR U}ﬁ(l ocbive P}mgphcry’{dff;vﬁ B %j of®) 2 C‘{;‘{‘)

» R e R AR TR T T AR S AR o O+ R (69%)
* @t apoB 100 F1 LCAT(lecithin:cholesterol acylransferase) TEM AL LA ME. (6%)
* MFGERT (hemodialysis ) AT SHHIIR carnitine R4 + 254 Tl B T B 8 0 A B (T R FC 30 /R D M TE 2 T 2

WM ETE I Ik VLDL 2Rk B farty acid &4 BREFEhATH AT A, (69%)
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(1) #A b LCAO K. Huckel JiihzRpRiR B4 — B81
A &0 T oIk, R LSRR & & (88— T _E 5
HIY " pr - U TP ALK R EIRRERLNT:

(—) ZIBAYLCAO pr — S FHIUIEE v = c1d) + c26,.
(Z) EEHENEHyY = Ey g—ug

""" =) Zi#Wg Eigen value 55 51EA0T: ¢

H (cidy + cr63) = E(c1¢) + c263)
EHELEETLL(c 1) + c2¢) * LT

((ci¢y + c2d2) | H | (1) + c283)),
<{C1¢51 + cofq) | (€19 +¢z¢f’2}>

’%‘HH =<¢1|H |'§ﬂ'|>= H 9 =<¢’2|H |{a‘51>.
H '—"<¢':§” E¢2>: H :<¢525H 1?’51}:H11 = H 3
S =<¢$1 16:), Sz ={1182), Sy = ($2 162)

CIQH.” +261C2f}r12 i C%sz
2 2
ci Sy +2¢16381 ¢35

E =

E:

()EREUFH ZIB00 5 FHIRERIA L5, 1y, Sy, S 09EARR
(2)&FIF] Variation FiEaHHL E=2, (5 H, =a H(i=j+1)=f)
(3)afFIFT Variation J7iEEH B ¢, =7, ¢, =7

(HFRE TR TEL v, =tw. =7£, =7E_=1

B Ll
[} 2 f

—k
—ey

ik
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(2) {10} Pauli [FUBH 5 50 TR BUR -5 B e

(a)

(by &

ic)

()

SR TIREERE (1515 ey 2= [R] k% (space wave function),

G {E R R IRRY 5 i (spin wave function),
G TTEME (15'26") IRFOY 2SN B8 L R B HEER B,
R EE FIERL RS SE R I s B 0 7B B R ).

(3) & FI T 0 AR S 0 s PR AR, LLUR:. Carnot Cyele 26585

Pressure

[l}ﬁ'll ).JJLL'L__TT

A

Ty Fp= nRT, - ln—&

h \ﬂ\v |

B 3
dg=10 (E = I—
Ve T

B
VHEL e
Ty ™ =q,

= Volume

TEE (The first law of thermodynamics),

(bYIECIRL KL O 300 57 A EE 4R 45 (Isothermal and reversible work)

c) FAFESUFE (The efficiency of a heat engine),

(d) BAJEEET

CTEE (The second law of thermodynamics).

i
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(4)
(a) {f% |- |& & 57 H, I ER I H s fER ) E B (Hamiltonian
operator) ﬁ—?

- "gn ! A
(b) 4 Schrodinger equation {1y = Ey BHYH! 53FH yw=2

(c) Hi& Born-Oppenheimer JT {0k, SHIESENY R B LT, 51

o

LY . " e
Hy = Ev BAERAGHE B} PR TAGERE, -2

------
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Fart A. Multiple choices (only one correct answer for each question) (50%%)
1. The term “proor” is defined as twice the percent by volume of pure ethanol in selution. Thus, a solution that is

15% {by volume) ethanol is 150 prout. What is the molarity of ethanol in a 92 proof ethanol/water solugion?

density of ethanal = 0,80 g /em’
density af watee = (.0 g/ cm’
mol, wi, of ethanal = 46
[A] 046 M [B] 0,80 M [C]0.92 M [C117 M [E] &.00 0
2. What is the energy of a photon of hlue light that has a wavelenath of 450 nm? (h = 6.626= 107 J5, ¢ -
2.997%x 10" mis)
[Ald44 =107  [B]LS=<10°0] [C]67=10"] [D] 58 =161 [E] LOI = 10%]

- Calewlate the pH of a 0.005 W solution of petassivm oxide, K,0.
[A] 11T [B] 7.0 [C] 2.3 [D] 12.0 [E] 2.0

- Which of the Tollowing solid salts should be more soluble in 1.0 M NH. than in water?
[A] KCI [B] MasCy [C] AgBr [ KN, [E] none of these
3. When AICI dissolves in pure water, the solution will be
[A] basic |B] meutral [C] acidic [D] basic, acidic, or neutral, depending on the amount of AIC];

[I2] There is no enough information to determine it

1 Carry ool the mathematical operation, 4184 = 100062 = (25,27 - 24, 16}, and give the resull with the comect

number of signiffcant figures

[A] 467 [B] 4673 [C] d6T.30 [D] 467303 [E] none of these
1. Caleulate the pH of a 0.30 M NaF solution at 25°C. The &, value for HF is 7.2 = 107,
[A] 183 [R] 571 €] 681 (D] 8.31 [E] 10.7

8. Calculate the electrode potential (at 23°C) of a silver electrode immersed in a 0,0500 M solution of NaCl using

E:“.__AF = 0799 V. (2.303RTnF = 0.0592 when T=25°C, n = 1. K, {AgCl) = 1.82 = 1¥'"Y

[A] Q100 W [B] 0.299 ¥ [C] 0399V [} 0.499 v [E] 0.590 v
9. Consider the galvanic cell based on the following half-reactions:

Au't + Je — Au Eﬁ =150y

' +e =Tl =034V
Calculate & {equilibrium constant) for the cell reaction at 25"C. (F = %6485 Cimol e, T{K) =T {"C) + 275; R =
B Fmol-K)
[A] 1.B1=10* [B]3.37=10" [C]8.71=10" [12] 6,551 07" [E]2.29 = 10"
[T, A solution comains Ag”, P™", and Mi'", We can use three solutions, MaCl, Na, 50, and MNa,S, o separate the
positive ions, The three selutions should be added in which order?
[A] Moy 50, Nay5, MaCl {B] Na,5, NaCl, Ma,SCy [C] MaCl, Ma,50,, Ma,s ] MaCl, Ma,5, MNa,%0,
[E] MaS0Y,, MaCl, Na,s
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Part B Answer the following questions as completely as you can. (50%)
1. (a) Comparing with the single-beam spectrophotometers, what is(are} the advantage{s) (o use double-beam
instruments? [(8%)

{h} What are the advantages (o use multichanne!l instruments, such as diode array instruments? (8%)

2. Explain why the inductively coupled plasma-atomic emission specrrometer (1CP-AES) has higher sensitivity,

higher precision, and wider linearity of concentration than the Flame-AES has. (8%5)

Led

. (@) The columns used for gas chromatography (GC) can be classified into lwo types, the packed columns and
the open tubular (capillary) columns. Please explain the differences between these two types. (6%)
(1) Explain what the “temperature programming” is. Why do we need to use this technique for GC experiments?

{6%)

. () Explain why the pH meter can sense the concentration (actually, activity) ol [ ["in the solutions, {T%%)

{b) Define the cvelic voltammetry (CV). What is the technigque used for? (7%
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(40%) 1. Give the major products or the missing reagents for each of the fallowing reactions.

(a) _H 1. BHy
cH, 2 HeOnHO-
(b) CHy cat. H,S0,
H:}C_(F" CH=CH, s
CHs Ha
? H B
{€)  CHyCH,—==—CH,CH; ——= =
CHyCHp  CH,CH4
QHE Br?
0 HL-CH
CHy %
1. KNHaNH;
(€) CHsCH;—==—CH,CHy ———
2. H,0
Ph
ifi Ph CO,CH, "
D:O *: | | = (CypHgQPhy}
Ph |
Ph CO,CHy
@ Na/MH;
= EtOH
KMI’IO_q_

() =~ _-CH(CH3);
g

{kj

0} Cfa
o
8]

{m} d‘“\ + m
s N

acid catalyst

H,Cr0,

+ PhyP=CHCO,Et

i —.
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n Ha CH ather
" s YT+ (BulCuld

CH; O .70 °C
(o) CH; NaOEt
CH
SR
o ) EtOH
-10°C

(p) 9

3 @—c—OH ¥ b
1. LIAIH,

@ D—GGGH S
2. H,0

L e

oH
JOH
(s) ’:t polyphosphoric
acid
i00°C
8

é/mﬁ PhCO4H

{10%) 2. (a) Draw the structure of (25,3R)-2, 3-dibromabutane. (2%)
{b) Describe how this compound could be synthesized from acetylena. (6%)
(c] Is this compound optically active? [2%)

{8%) 3. Compound A was isolated from the bark of the sweet birth (Betwa fenla). Compound A is soluable in 5%

aqueous MaOH solution but not in 5% agueous NaHCO, solution. The spectral data for compound A are
summarized below. Deduce the structurs of compound A,

MS: miz = 152 (M*, 49%), 121 (20%), 120 (100%), 92 (54%).

IR (neat): 3205 {br), 1675 (s), 1307 (s), 1253 (s), 1220 (s) and 757 (s) cm™",

H NMR (CDCly, 300 MHz): 5 3.92 (s, 3H), 6.85 (t, J = 8 Hz, 1H), 7.00 (d, J = 8 Hz, 1H), 7.44 {t, J = 8 Hz,
1H), 7.83 (d, J = B Hz, 1H), 10.8 (s, 1H).

B3¢ NMR (CDCly): 552.1 (g), 112.7 {s), 117.7 (d}, 119.2 {d}, 130.1 (d), 135.7 (d), 162.0 (s}, 170.7 (s).
(8%} 4. Provide structures for B-E.
0

H,O

: HBF,
HSCH,CH,CH,SH 1. BuLi

B (CgHy23;)
HaO* 2. PhCH,Br

CH3CH;” TH C (CiaH1a52)

D (CygH120)

] Raney Mi
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(8%} 5. Provide structures for F-1.
1. NaOCH, {1 equiv}

HaO+ HyOH
Propionic acid : F(CiHyOs) _ O3 G (CyHq,05
CHy0H 2. H;0/H;0"
1. NaOCH
CH30H3 HaOfH1 0" MHaMNHS
H {CaH4404) I {CqH420) 2-Methylpentane
? KOH, A
2. CHyl A e

{8%) 6. How the foloowing two compounds could be prepared from benzena?

(a)
@ i |
ai

(9%) 7. {a) Rank the following compounds by the ease with which they ionize under acidic conditions.

O O O
(b} Rank the following esters by the rate aof hydrolysis.
e = g 8
CHy-C-0 N/ CHy-C-0 NO; CH3;—C-0O CCHy

{c) Rank of the following compounds by the rate aof electrophilic aromatic substitution.

Ora O Oroms

(9%) B. Give an example for each of the following name reactions.

(a) Hofmann rearrangement (b} Fischer Indole synthesis (c} Claisen rearrangement

AR
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1. Figure 1 shows the “C NMR spectrum of (cot)Fe{CO) at several temperatures,

fd

The signals at 21+ anid 212 ppm are attributed to CO, and the olhers are attnibuted
o col (cyclooctatetraene; CgHg). (15%)
(a) According to EAN rule, please draw the solid state structure for (cot)Fe(COY.

() Explain the appearance of the spectrum at -[34°C | and its change with T,

{CotIRel Loz

1 -28%c

il

I e -
> AN o s
*\\N\_.&_.x -u3%

L.—_._h______ A A A —US%C
L________M____L__)\. 412%

34

TS T1 T :
Mo 7 1289 (2.6 915 TAT
ce coT

Figure 1. The carbon-13 NMR spectra ol {CHg)Fe(CO); at various temperatures. Chemical shifts

are downfield frons tetramethylsilane, ring protons are decoupled, and solvent signals have heen

cmitted for clarity,

Calculate styx numbers and draw valences structures for the BaH g, (5%)

Describe and sketch the pmd bonding in hexachlorotriphosphazene and in cyclic
(PCl2N)y, assuming it lo be planar, (10%)

Write down the malecular orbital (MO} electron configuration for the NO ion:
(10%)

fa) What is the bond order? :

(k) Will the bond length be shorter or langer than NO?

{c) How many unpaired electronfs) in NO™ jon?

{«1) Will the unpaired electron(s) be concentrated more on the N or the O7 Explain

%) R

L N
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5. Describe the geometry of the fallowing compounds and indicated their point
group: {(10%)
{a) CIF, I:L'!'} [RL‘;}C!H]J- (c) Fe(CsHs); l:d]l Tl’ﬂﬂS—CD{NH}hC’z (e) MIII{CO]H)

6. Explain the tenn “Inner sphere mechanism™ and “outer sphere mechanisin:, Give

one example for each case. (10%)
P |

7. [W{CO)C1) has the lower energy CO stretching frequency than [Re{CC);Cl] in
IR spectrum. Why? (5%)

oo

Give the AH=80 Kl/mol and A5=-13 e.u., can you suggest a plausible mechanism
for following CO-substitution reaction ; (5%)
Mn{CO)(NO) + L —= Mn(COR(NOL + CO

-~

9. Why is [(CsHs):Fe] (PFs) a good oxidizing reagent while (CsHs);Co is a good
reducing reagent? (5%)

L. Suggest at least two experiments or technigues nol involving X-ray different to
distinguish cis- and trans-W{COWPMe)z. (5%)

I1. Please describe the reaction mechanism 1 to 4 in Wilkinson's catalyst alkene

hydrogenations. {10%)

H
CH,=CHA T—
2
P""r| CHy
c
a
H
o = B
P E M, P g
AR —p Hh Ah
pf“l ey p co pe ““'CHECHEFI
C
0 P H
P=PPhy " *a,nlnw‘
]
<" | SCHCHaR

Alkene hydrogenation

12. Please distinguish the transition metal hydride complexes and dihydrogen

complexes in bonding maodel, structural, spectroscopic Teatures, {10%)

-

A 4R

N



