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1. The hybridoma technique is used for
(2) creating new varieties of a species (b) over-expression of proteins

(c) making monoclonal antibodies (d) increasing disease resistance
(e) all of the above
9 The structure of DNA was proposed by Watson and in 1953.

(a) Obama (b) Click (c)Morgan  (d) Griffith (e) none of the above

3. The sex of male Drosophila melanogaster (the fruit fly) is determined by
(a) the temperature of embryo development (b) the food at the larval stage
(c) the presence of the Y chromosome (d) the light intensity
(e) the ratio of X/A (X= number of X chromosome, A= the set of autosomal

chromosomes

4. The net energy yield of glycolysis is ATP
(@1 (b) 2 ©5 (d10 (e)36

5. When the diameter of a coccal bacterium doubles, the ratio of surface/volume
(a) quadruple  (b) doubles (c) remains the same  (d) reduces 50%
(e) reduces 75%

6. The average temperature of seawater is 4°C, therefore, the organisms in the sea are
most likely
(a) halophiles (b) barophiles (c) psychrophiles  (d) mesophiles
(e) thermophiles

7. The main antibody in the serum is Ig__.
@A ®D (E @G &M

8. The shortest period of the cell cycle is the phase.
@Gl ®G ©M (@S (e) inter-

9. The HIV (human immunodeficiency virus) that causes AIDS (acquired
immunodeficiency syndrome) infects
(a) T cells in general (b) the B cells (c) CD4 cells (d) CDS8 cells
(e) macrophages
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10. The chemiosmotic theory proposed by Peter Mitchell indicated that separation of
across the cell membrane could produce ATP.
(a) proton (b) magnesium (c) calcium  (d) chloride  (e) osmolarity

11. The ultimate energy source for the organisms living in the marine cold seep is
(a) oxygen (b) methane  (c) hydrogen sulfide (d) algae
(e) all of the above

12. The proofreading of a DNA polymerase can be described as the
(a) 3’ 5’ exonuclease activity (b) 5° = 3’ exonuclease activity
(¢) 3’> 5’ endonuclease activity  (d) 5’ - 3’ endonuclease activity
(e) none of the above

13. Nitrogen fixation
(a) is carried out exclusively by prokaryotic organisms
(b) is carried out exclusively by eukaryotic organisms
- (c) is carried out exclusively by the mafnmals
' (d) is carried out by both prokaryotic and eukaryotic organisms

(e) can generate ATP in the process

14. Reduction of NO; to ammonia is called
(a) nitrification (b) denitrification (c) ammonification

(d) nitrogen fixation (e) none of the above

15. The phosphate group in the “group translocation” transportation derived from
(a) adenosine triphosphate (b) phosphoenolpyruvate
(c) glucose-6-phosphate (d) phospholipids
(e) dideoxynucleotides

16. Acetylation of the histone tails is expected to
(a) cause condensation of chromatin
(b) repress gene expression |
(c) cause DNA degradation
(daandb
(e) none of the above
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17. The ratio of unsaturated fatty acids/saturated fatty acids of phospholipids of a
bacterium will when the temperature lowers.
(a) increase (b) decrease  (c) remain the same (d) depend on other factors

18. The eukaryotic mitochondria are thought to origin billion years ago.
(@) 0.5 (b) 1.5 (c)2.5 (d)3.5 (e) 4.5

19. Cyclic electron flow of Photosystem I results in production
(a) NADH (b) NADPH (c) FMNH,; (d) ATP

(e) all of the above

20. The ancestor of modern eukaryotic mitochondria is most likely
(a) aerobic heterotrophic prokaryote
(b) anaerobic heterotrophic prokaryote
(c) aerobic autotrophic prokaryote
(d) anaerobic autotrophic prokaryote

(e) phtotoautrophic prokaryote

21. The electrophoretic mobility of a native protein is influenced by
(a) the molecular weight of the protein
(b) the physical shape of the protein
(c) the pH of the buffer system
(d) the concentration of the gel
(e) all of the above

22. A linear chromosome without telomeres
(a) results in shorter chromosome each generation
(b) is subject to nuclease digestion
(c) can not distribute properly during mitosis
(d)aandb
(e)aandc.

23. The proteins destined to be exported contain
(a) the signal sequence at the C terminal of the protein
(b) the signal sequence in the middle of the protein
(c) the signal sequence at the N terminal of the protein
(d) the zinc finger signals at the both ends of the protein
(e) the B sheet signal at the C terminal of the protein
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24. Sponges are classified as
(a) Echinodermata  (b) Chordate (c) Mollusca (d) Porifera

" (e) Cnidaria

25. The three domains of life based on rRNA are
(a) Plantae, Animalia and Protista
(b) Plantae, Animalia and Monera
(c) Plantae, Animalia and Bacteria
(d) Singular, Multiplar and Fungi
(e) Bacteria, Archaea and Eukarya

# 6= ’F’CFE
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1. tafs Bﬁ%—%ﬂ: % 4 (Resting membrane potential ) #93% g, (10 %)

9. i A% (Apoptosis) to##l (10 )
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Wikipedia: Ethanol fuel is ethanol (ethyl alcohol), the same type of alcohol found
in alcoholic beverages. It can be used as a fuel, mainly as a bio fuel alternative to
gasoline, and is widely used in cars in Brazil. Because it is easy to manufacture
and process and can be made from very common crops such as sugar cane and
corn, it is an increasingly common alternative to gasoline in some parts of the
world. This is a renewable resource (can be produced, unlike petroleum which
cannot be produced and in time will be gone).

What is the pathway for yeast to produce ethanol from a monosaccharide?.

(10%)

Calculate the energy: how many moles of ATPs are produced from one mole of
monosaccharide either to ethanol or furthermore to CO2? Why does the yeast
produce ethanol, instead of producing more energy from the sugar? (10%)

Draw the chemical structures of lactose and galactose. (10%)

What are the usages of IPTG and X-gal in biotechnology? Describe why to choose
them in use. (10%)

. The interaction between biochemical molecules, such as antigen-antibody,
DNA-binding proteins, and receptors with ligands, is the central mechanism for

the life. How to qualitatively identify the interacting pairs and quantitatively
determine their affinity? (20%)

Draw the structures of amino acids and specify the major function group of each
one. (20%)

What are the folding structures (secondary) that determine the three
dimensional structure of a protein? Sketch their shapes (10%)

How to quantify the activity of an enzyme, kinetically? (10%)
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1. Niche 6. Trophic level

2. Population 7. Herbivores

3. Biomass pyramid 8. Standing crop

4. Upwelling 9, Continental shelf
5. Food chain 10. Oceanic trench

— - B& (60% > %7820 %)
1. 3t & EA & B2 F A7 3 K-selection v r-selection ¥ #h %
B B BEARAZT -

o HMEHAERAREELCANERER  BHBABELTHE
W E BRI ?

3. EWWEEAE BH LS XOBERR FRARA AR A LLRFR
BN HRERELTHEY?
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(40%)1. & —HF = BOSREEH R & B2 14 - KRR AIHAE 10 2 Bl R B] R o)N
B9 B ELT O K2 RIEH B rep sk (B storage time % Ohr) , 2 2@
3AHELR  SHEHEL G695 12 \EEEE 2 RBAER > &% (X104
REE) BEFRTREERFE > ST

Storage time ,
Ohr 3hr 6hr - 9hr 12hr

85 79 78 73 638
8.4 81 7.6 70 6.7

KT S B AT A RIS 8 G X B5BEEHF 5 (Analysis of
variation) » & R4 F (£ —) - '

% —
SOV SS df MS F-value
(Source of variation) (Sum of square) (Degrees of freedom) (Mean square)
Treatment 3.634 _ b d f
Error . a c e
Total 3.729 . 9

R OAH LB RTA RN (X) AT P12 B @5 547 (Linear
regression analysis) » ff%—éiji@ﬁ%ﬁéizéiﬁ(intercept, % 8.46) B4+ % (slope, &
-0.142). A& R4 TF (£=):

&=
SOV SS df MS  F-value
(Source of variation) (Sum of square) (Degrees of freedom) (Mean square)
Regression g h J 248.069
Error 0.1165 i 0.015
Total 3.729 9

(DHFEZE TR E— =% af&E, BRE =MW gjiIg (FRFFAZEA L) (20%)
Q) FHE-RRSHER, HIRTRRE T (a=0.05) (10%)
(B) MBAER— R £ =5, =—EBUEABEEE (10%)

(20%) 2.4 v 3R B 4 B B AE 5 B 3 A2 06 A R AR R ) MEMABREM) $5BREEAET
BEIEAET » RIRAB K E — 3wk A RAMEEMIL S BEELE  BESD
HMER 1.25kg ~ 48845 £ (s, standard error) £ 0.17 kg " HE - wiE(EB e
AR HRIL 16 585 B 3% FEEPHMERL 090k BEE 2 (s) &20.16kg >
RERRHEERE BN KA a=005 HMEAR » Mz A B Brgmest
IR RA L3 2  (20%)
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(25%)3-/%}7J<a‘#75i'53"ﬁ§l‘§4&71<4’>‘2’~i:’€ ’ Elxkb%%éﬁ*%*&ii%%%*é@,@,éﬁﬁ&i . — R
RR B FEA 5.0 ppm & o4k B R A NTRHBERER » S LA ST L
PR =R RFH KT EEE (ppm):

51 49 56 42 48 45 53 52 45

HH L9 AR B T E(T)S 4.9 ppm, #H %% (s°) % 020 ppm? > @

s % 0.447214 ppm .
(1) HULER - BRETER TR E ( K ) & FA&F 5.0 ppm ( @=0.05)
(159) ‘
(2) Bt& R W EET s PR a8 (1 )8y 95% T4 M s (confidence
interval)  (109§) ,

(15%) 4. .4 F & #-5 & #8F] Deep-Sea Research I 52 (2005) 319-340.
(1) FRAEABFR 2 E £ (10%)
(2) FRADABAELES (5%)

Table.

Linear regression equations depicting the relationships in the spring (Cruises 606 and
638) in the South China Sea of the euphotic-layer averaged primary production
(IPP/Deu, gC m™ d") and nitrate-based new production (INP/Deu, gC m™ d™') with 3
independent variables including the surface chlorophyll a concentration (Chl, mg m™),
surface water temperature (Temp, °C) and nitracline depth (Nitracline, m), which are
mutually covariated. n=11.

Production Linear regression equation R?  Significance
IPP/Deu 0.00035 + 0.024 Chl 0.70  **

0.051 - 0.002 Temp 049  =*

0.011 - 0.000158 Nitracline 0.53 *
INP/Deu -0.00033 + 0.008 Chl 0.84  **

0.015 - 0.001 Temp 045  *

0.003 - 0.000050 Nitracline 0.51 *

*: p<0.05; **: p<0.01
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l}ﬁé ( ‘Percentage points of the ¢ distribution

%

df a=.10 a=.05 =.025 a=.010 a=.005

1 3.078 6.314 12.706  31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 : 1.533 2.132 2.776 3.747 4.604

5 1.476 2.015 2.571 3.365 4.032
-6 " 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355 -
9 I.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2,583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 L.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2,473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
inf. 1.282 1.645 1.960 - 2.326 2.576

From “Table of Percentage Points of the t-distribution.” Computed by
Maxine Merrington, Biometrika, Vol. 32 (1941), p. 300. Reproduced by
permission of the Biomerrika Trustees.
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1. (20%) Consider a thin uniform disk of mass M and radius a. o

Find the force on a mass m located along the axis of the disk

and separate a distance z from the disk. z

U ==

2. (20 %) A block of mass m is attached to a vertical 9

spring with force constant k via a string that hangs

over a pulley (I = MR?/2) of mass M and radius R.

The string doesn’t slip. What is the angular K =

frequericy of oscillations?

3. (20%) A thick spherical shell of inner radius a and outer radius b carries a charge

I3

cp @
density givenby p= 62 , where a and c are constants. Find expressions of the

v
electric field strength for (a) r <a (b) a<r<b(c)r>b.

4. (20%) A capacitor consists of two long concentric metal cylinders of length L with
the line charge density A. The inner and outer cylinders have radii a and b,
respectively.

(2) Find the capacitance in this .cylindrical capacitor.
(b) Find the energy stored in this cylindrical capacitor in terms of line charge

density.

5. (20%) A long coaxial cable consists of two thin-walled b
concentric conducting cylinders with radii a and b. The inner
cylinder carries a steady current 7, and the outer cylinder
provides the return path for that current. The current sets up .
a magnetic field between the two cylinders. Calculate the
energy stored in the magnetic field for a length / of the
cable.
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— A EERZE(110° E,60° N)» B BEAZE(111° E60° N) - C BEAITE
(111° E,60.5° N) » Bl AFIB ZHEBERES O RE7BRIC < B
H%AHNE?(10453)

— s EES 10ke » AIFAEERE30T S A1 m/s BOSR EERAPE
i - SREFFA R IR/ M ? (10 47)

= . b X SRR 0 Y SRR - SRR RIS
KBS ERI R B EE R EE M o WERRE? (10 47)

I~ HE—EFES 156 A RAEIRHE 2000 NREKTEERER
B EKEE 1 AR s E R R E L AR E R R R
SRR D ME RS RSP 2(10 77)

T A B EREA (60 43,55 10 /N 8 43 ELEREIVE 4 57)

(1) YE/KEE TR FEATEHE ? BT TEH FILEAL ?

(2) 2T CHIBENEERESS 7 BALY

(3) YK FEARTETR ?

(4) Latent heat flux SZEIHER [EEZRIZE 7

(5) VERERITSIOERE ? RRE ¢

(6) FEFFEFIREIRE?

(7) Ye/khEgEE C e =EERmE 7 EEERERNEEE
HRREME ?

(8) T-S diagram?

(9) %Eﬁi%?ﬁ@ﬁiszPff@fﬁiEQEE%%Eﬁﬁééﬁﬁ%ﬁﬁfqﬁi%?fgﬁ%ﬁﬁ?’ZE%%
YK S R R B IOERR ¢ | -
(10) X HIHGERIER 5t =~ 20+ 20V sin® + F, AR —
IEREAEE 2 S TE ? ETEPHQ V- o HBHIRMAE?

(11) {AEE potential temperature 7

(12) fHER greenhouse effect ? BREAZ

(13) JEE 20 & » $HENE A km/hr ? £ misec 7
(14) Ekman spiral |
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B1H £28
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1 ~ Wik 2 ¥ breccia v conglomerate MAEhEENEREERER "
(A) Bmreg R (B) sy EE (C) Bk ety (D) BB E oM
(E) A E®IE-
2~ ZE &N HBEBAERREL ( Cambrian ) ° ?#&%%ﬁé&iﬁ%%&tg#ﬁ% :
(A) 29 % Silurian (B) 8 E& Cretaceous (C) 7o 4% Proterozoic (D) & AR
Paleozoic (E) X #&4X Archean
3« 3 Gk FlALE R 40 O ok b IR — AT B SRR RIT AR (A) a-85 R 5%
(B) #-su ik (C) $7-88F% (D) -3k (B) #-14 £F%
4 AFH—H2GRBNFEERES? (A) ## schist (B) A% shale
(C) £ E# homfels (D) AF*% gneiss (E) R # schist
S5 UTFH—HLEARBRERTRLE T (A) &% % quartzite (B) KE% marble
(C) F# 2 phyllite (D) APIE amphibolite (E) A L% JE
6~ FF AR —FEaiES (mass wasting) AREREBREEY? (A) debrs flow
(B) rockslide (C) creep (D) rockfall (E) avalanche
7 —EREAZAEBAS  RERR  RABER —ASHRRRR
(A) Pwave (B) S wave (C) Surface waves (D) Rayleigh wave (E) Love wave
8 UTH— BB R EERLBARREYE (metasomatism) G EER?
(A) Bh#8E (B) k8K (C) BmgE (D) RELK (E) A %3k
9~ ST A B Kl E B gl AT & A 7 (A) £ (ZR2%) LR RBEEXH
7 (B) BEAK & RBHFELAK (C) —f w4 EHGE R FHS ML
EHREE XS (D) BAEKX (Bi) KhsEEasar) EAR (E) sk
%3k
10 ~ AR S 3R & B A B SR 5T AR ?.(A) ##
(B) Mu&+& L3fsb& (C) s aE+EonE (D) W+ A B R B T — /IS
(B) %3k
11~ LX'F"%*‘@%%’T%%‘(S‘EEZ:%%%i&#&%é@ﬁri/a\ﬁ\%?%_t? (A) &2 (B) KLtER
(C) & (D) LBkeyBak (E) ik
12~z AL ;5\-‘1’%%Eﬁ@éﬁiﬁéiﬁ%%i%ﬁ%%-\?‘Tiﬁ’f‘l')ﬁ“i?é@)ﬁrfb'f’ﬁﬁa ?
(A) Z#R (B) 244 A (C) wEeiute A (D) kA (B) fIBER exfoliation
13 ~ Aquifer #5#9%& (A) — AL R AR BB R ARARGY B R R (B) — @47k
%%%%i%%%’ﬂmﬁuéi?éé%%(C)—@@m%%Txﬁ%%%
(D) aE%3k
14 E—AHER XSRS E S EIRTER H-EEWE TR LEARESD
(1~5) M —EABAHEES (nonconformity) ?
(A)1 (B)2 (C)3 (D)4 (B)S
15~ B — ¥ 4085/ BHOE : (A) schist (B) granite (C) MRAEMLAER
(D) kFeymke (B) AL%F
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Kalbab plateau
3 < 3
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. ’M‘ “c!w A '
Fnom :
4@ mr 4 | Paleozoic
7t ~-sedimentary

) rocks
GRAND f
CANYON

FE—
= A4 (20%  BIE4 )
1 ~ fractional crystallization 4~ spheroidéii weathering
2 ~ artesian well 5 ~ hydrothermal metamorphism

3 ~ geothermal gradient

= - B (50% 0 £ A 10 9)
1~ M mERA%-AE KB 250 SEHBEXHEnMENE WK

(H,0) BHF > Sk akio XE R EFRRERER -

2~ (2)& 0o 24 (viscosity) BRARFER K 7 (b) 2 - EAR 3 TS R AR

HRBAMRGLRLBEBEREHERR ? EREBEA R K2R &L
R R K LB LR EXAHEEZRRET

R

CLEMETUSRTAARETE > BT EEAHAR gake (k-

BaER S SEER S HE) ?
4B MR EATIEZ—RLBEALELRERRNERRNRE

()48 th B RBRE ? D) ANE B LT R THE R E 7 (FIRLE éﬁ%

%?ﬂﬁu%%ﬁm%ﬁﬁ@?(?@ﬁ#%%%%
S+ BAERNEEAERETHAS T RICR AR BRI AWL -

e ]
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1.

10.

(m+1)(a:+2)ga;+3)(a:+4) .

Find f'(z) where f(z) = log [\3/ )

Find all points on the curve y = 3z% + 1472 + 3z + 8 where the tangent at that point
passes through the origin.

Evaluate I = [ o' dz.

Evaluate T = [I"* cos? 36 6.

. Evaluate the following improper integral:

I—/4 wdw
2 /|w? -9

Calculate the area A between the curves y = z* + 2% + 16z —4 and z = 2* + 62% +

8z — 4.

. Find the slope of the cycloid z = 2(¢t — sint),y = 2(1 — cost) at the point where

t=1.

. Sketch the following polar graph and compute the area A of one leaf:

r=1+sin26

. . -1 . .
. Discuss the series > oo, ¥2—% converges or diverges. Give reasons.

n=1 n2+4+1

/// (22 +9® + 2%) dzdydz
z24+y2+22<1

Evaluate
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B1R %1%

P& (100% @ 548104 £ 10 %)

1

N

v (a) BYERERE —ReoE Y 0 LARBIBPOHEER? (b) —BERABEN - BE R
FiEREAFILE TR 2

+ (a) & (jade) TH AR E (jadeite) Fodk E (nephrite) > £ 4531 B AT B EHY 2 (b) ERIEHE
MEBTHEATBRERZHHBMELRE (TR LENERERES A RBABEY) 9
(c) 2B RAARAXENHYAR  BALEF Y ILB R RHHE YELE - E R
FEAERE R AR 45N -

4% (diamond) #+.%5 & (graphite) & )4k m4d 64 & %4 » EEREHMELETLEBA B3
ERARC I B EN T MY LER TR

v () RAHER KR4 7] (Bowen’s reaction series ) » (b)) 32,88 /& & R 48 5 74 % (incompatible
elements ) ¢

v (a) {738 % 4 41t (magma differentiation) #14 £ 4 & (fractional crystallization) 4 ?

(b) sbZ4EA Tk BIRAT KA AT ?

v (a) RATHHHM S BEAREH B ? HIBEDNBE BB W% (classes) o (b) B T4 EE
BEOBMMBERT — % ? AR T H AT EEE% (subclasses) ? (c) B4 EHBEHET
RA =BT MEE (groups) R FTHALERYE 9

~ (a) FEW& YaeHARMEH (crystal form) ? (b) HH A —1E M4
ey 7R3 % (stereographic projection) [ » 43k & B pr ik B AR 3
BAFRYEFPFREE L BRTHELEYBTENLE (BBET
R BB PHESUEL HEEUAEET)-

BT (KAISOs) RILM LM XS Bl Hhz— - EREHEERERABER BT 4E 2
Y nBmM T (ALSLHOs(OH),) BE R4 Y » R A TH HA

(a) BABEBREEEMTEER? (b) HEH—EL2REX KL ESGERE
(c) BHBMTRBEHLHBWALEE (A BUHLEHBESRR?

PR A 0 BERRATE D (A) (k) (B) 2/m3 (C) [ww] (D) F432 (E) 4mm
(F) (111) (G) P2 (H) [001] (I) {100} » (J) (432) » w0 % oA F P 26 :
(a) A EAqEHEEREASE
(b) 1755 2 MBHE
(c) 1755 aHHR
(d) F% 54 (REHh @) $i5g:
(e) FIZ BB HE

10~ AARBHER KA BHEL—EEE EE 9B OHES > R Tk 2oy MANEGEs

HANRAERAES - ST B R R B T B EGEF BT s HRHRH 2 -
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1. Give the product for each of the following reactions. (3% each)

a. CH;CH,CH,CO,H + CH,N,

b. o
CHO I KOH/ EtOH
+ CH,CCHy, ~—

o

<:>ﬂH+/%W/___;.

0]

1.PhMgBr/Et,O
2. H;0"

0O
o) I
e. CH,COOH _
Lb
0
@ + QNH
0
o]

2. Tllustrate the step-by-step mechanism for each of the following reactions. (9% each)

a. HQ ON—H
H*/ H,0
0]
CO,H 5
_ 6]
0] 0 -
0] -
b. \IQ > O
CeHs B
A S o

CeHls

MeO
C. MeO H
+ H' NH
NH, O

B

CH,CH,C=N

h
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O !
d. 0
4 A{ EtONa/ EtOH
0
OH
e u*
A
OH

o)
f. j o ~
Z
3. Deduce the structures of the following compounds from the provided spectral data.
(7% each)

a. C¢Hi3NO,: TH NMR (CDCl3) & 1.26 (3H, t, /= 7.0 Hz), 2.43 (6H, s), 3.20 (2H, s), and 4.25
ppm (2H, q, /= 7.0 Hz)

b. Cy5Hp004: TH NMR (CDCl;) § 0.83 (3H, t, /= 6.9 Hz), 1.20 (6H, t, J= 6.9 Hz), 2.28 (2H, q,
J=6.9 Hz), 4.12 (4H, q, J= 6.9 Hz), and 7.32 ppm (5H, s)

c. CsHgO, : 'HNMR (CDCl3) 6 1.28 3H, t, J=7.0 Hz), 4.18 (2H, t, J= 7.0 Hz), 5.79 (1H, dd,
J=102,2.0 Hz), 6.14 (1H, dd, /= 17.2, 10.2 Hz), and 6.37 ppm (14, dd, /~17.2,2.0
Hz)

d. CyoHp20; : IR (KB) Ve 1712 cm ™' JHNMR (CDCl;) § 2.11 (3H, s), 3.60 (2H, 5), 3.78 (3H,
s), 6.86 (2H, d, /= 7.5 Hz), and 7.11 ppm (2H, d, J=7.5 Hz)
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- (10%)1.  Write the K, and K, reactions of NaHCO; .

(10%)2.  From the equations
HOCI SH+OCI K=3.0x10"
HOCI+OBr SHOBr+OClT K=15
Find the value of K for the reaction HOBrSH +OBr .
(10%)3.  Find the ionic strength of (a) 0.10M NaNO;, (b) 0.010M Na,SO,,

(10%)4.  Abuffer was prepared by dissolving 0.100 mol of the weak acid
HA(K,=1.00x10") plus 0.100 mol of its conjugate base Na'A’in
1.00L. Find the pH.

(10%)5.  List the sources of error associated with pH measurement using the
glass electrode.

) 10%)6. Why is iodine almost always used in a solution containing excess
y g
I?

(10%)7. Expléin the difference between systematic and random errors.

(10%)8.  Why do we normally choose the wavelength of maximum
absorbance for spectrophotometric analysis?

(10%)9.  If you wish to extract aqueous acetic acid into hexane, is it more
effective to adjust the aqueous phase to pH3 or pH8? Explain in
detail.

(10% 10. 'When would you use Split, splitless or on-column injection in gas
P g
chromatograph y ?






