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FH. (10%) What is the percentage of dry weight for DNA, RNA, protein, total
macromolecules and amino acids of a cell?(hint: 96, 50, 20, 3 and 0.5)

1. (10%) a) Please draw the general chemical structure of an a-amino acid.

b) Please name and draw the chemical structures of any five a-amino acids.

7. (10%) What is the chemiosmosis theory proposed by Peter Mitchell in 196 17

5. (10%) Please describe the types and mechanisms of membrane transporter
proteins.

. (10%) What is the purpose and experimentél procedures for the hybridoma
technique 7
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Part I (each 10 points)

1. What are the functions of chaperones and chaperonin ?

2. Describe the structure, biological functions and differences of
proteoglycans and glycoprotein.

3. What is posttranslational modification ? Describe the important of
protein function in eukaryotic cell.

4. Describe the pathway of biosynthesis of membrane phospholipids ?
What factors can affect membrane fluid ?

5. What is Materix-Assisted Laser Desorption/lonization Time of Flight
Mass spectrometer ? How can this instrument be used to detect protein
sequence ?

6. Show the pathway by which propionyl-CoA can be converted into a
citric acid cycle intermediate. Indicate where any cofactoers participate.

7. What is the function of the malate—aspartate shuttle? Why ?

Part II (each 5 points)
1. protein microarray
. ATP bind cassette protein (ABC)

. Trans fat

2
3
4, protein domain
5. Nucleotide and Nucleoside
6

. GPCR
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— . R L) (30%) (FB5H)

1. Bottom-up control 2. Edge effect
3. Microbial loop 4. r-selection
5. Disclimax 6 Thermocline

= A (18%) (HA3y » AMHFABBI0F > £3 —Fw0.59)

1. EH Fefe T A BRI ER AT
HARE BB RB Z KRB R BT
BE MY B (Territory) 36 8 K N B E B H F A6 7
EEMAERTRAFNERMOHARE ?
THELE P ~ PRA A ~ A AFMH FRZEFRAEMEKRN N Y
A E A& R B AR R E & ¥ (Primary production) KR HEZY e

ST

1). Desert, 2). Tundra, 3).Coralreefs, 4). Estuaries, 5). Boreal forest

=. F&& (62%)

1. 3P "R REAH RS E B (CAM photosynthesis)” SEPF-—SEHMFFHR R ? E 34k
WA RARA BT ? (105)

2 HAREMANEMRVARSERRBECHEREFERZARIETRL
RAM F B2 B (15%)

3. BARGIHBENEMBBEGMGBEE B 7 (129)

4, FHHLEHF AR £ 7 Regenerated production ” & ” New production ” % £ £t 5
fr? LA BREBTRNELEZEAFMBE? (155)
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FANISAF OB - S PHRESHL (V) B9 NF, BREBE (s,

standard error) = 0.7 2. a=0.01. (15%)

(D) B3R A A2 A 0 T SR B, IR A BE S B ¥ A& 57 (Normal distribution ) »
R&%ﬂ&ﬁiﬁf&%ﬁﬁﬁi‘?ﬂ]%ﬁ@ 395 A ARBABE S 0.7 0 F 0 3
# ek (Type Merror) 9% (B) B3 2 (10%)

(1696) 2. S EMBM L E 015 S M EEEFHWAMIERA T - HERITF - HH
SLAE B2 kB HF MR RS FAFTAEE ? (0=0.05) (16%)

FEE: 12 15 10 9 1t 15 16 13 14
ME: 15 13 17 14 16 18 16 15 1R

(1496) 3.8 F L RAE ¢S A BB R L% ( Trichodesmium spp.) B b 6 {8
A BB SRR S B MEKAR R 0 25 T34 R £ 3% (trichomes per liter)

42 Table 1 -
Table 1:
i K, R
1 505
2 528
3 564
4 498
5 600
6 470

HE L Table2 9 a-g 538 (BEHFTALZEEL) (14%)

Table 2:
S REREH SS df MS F
(Source of variation) (Sum of square) (Degrees of freedom) {(Mean square)
38 a b [ g
45 35, P 58824 ¢ f
23 115184 d
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EMsit S (st aatnca) 23 A B2 R

(2094) 4. ¥ F Table 3 4% @ # ¥ 4 #1¥| Limnology and Oceanography (#2004 % i s °
49801928 ). Wbk RAE » FTF&EH - (20%)
Table 3. ANOVA results for water chemistry: comparing dissolifed morganic
nitrogen (DIN) and soluble reactive phosphorus (SRP) between ambient samples and
enriched samples (treatment) every 3 days (time) after enrichment on day 1 between
sites (SC and PIN), n=3. Significance at a=0.05 is indicated in boldface type; Tr,

treatment. :
Factor DIN SRP
F yZ F P

Site 0 0.984 0.59 0.452
Treatment 48.63 <0.001 15.68 0.001
Time 10.35 0.001 1.44 0.257
Sitex Tr 1.60 0.218 2.15 0.157
Site x time 0.15 0.861 3.59 . 6.044
Tr x time 28.86 <0.001 0.54 0.592
Site x Tr x time 0.36 0.699 0.48 0.625

(2596) 5. A —SFRAFH LS RMH R AL TR A - TREAIHARY 10 LRER A
iy e iEsT o B 2 BiEyEie y Episk (BP storage time & Ohr) , 2 Z##% %
,]\H?yﬁ«.»‘\/ﬁﬁ s B EEA 69120 HEF2 RAR A (U100 h
He) ARG RTREHRSTE BT -
Storage time (hr)
0 3 6 9 12
8.5 7.9 7.8 7.3 6.8
8.4 8.1 7.6 7.0 6.7
AW SE ab Bl AT R R B B B 5 D ] = 48 B & Bk (correlation coefficient, 1)
HHE O IFE r=-0984;
F o aPehb R AT ARERE (X) RASEY) MxAKEHFad (Lincar
regression analysis) » 4% %39 # ¥ 42 2 # 5B (intercept, & 8.46) & # % (slope, %
-0.142). H. ANOVA (analysis of variance) & 4T !

S0V 55 df MS F-value
{Source of variation) (Sum of square) (Degrees of freedom) (Mean square}
Regression 3.612 1 3.612 248.069
Residual 0.117 8 0.015

Total 3.729 9

(@) HHHEFPREZ2AMAIFER  FHTERERAFTRLLEH/HZFRA - (0=0.05
(159%)

b) BEBREITFTAI L2 RmEITER > REeHE A "R RE Tz

& - (10%)




Bl P LbARBEQTEFEBILPELEFRRNA
FIB At (v st s)

# >E &L 7
! wii,: ] Mormal curve areas - . -
RN » Percentage points of the F distribution 2o
[ —
0 r
g F
z o0 L1 02 03 04 B5S 06 07 0% .09
DO 0000 0040 0080 0120 0160 0199 0239 0279 0319 0359 Degrees of freagom (2=.09)
o.f 0192 0438 L0478 0517 0557 0596 0636 0675 0714 0753
8.2 0793 0812 0871 0910 0948 L0987 L1026 1064 L1103 1741
0,3 1179 1217 L1255 1293 1331 L1368 1406 1443 L1430 LiS17 1 2 3 . A s
04 L1554 IS91 628 1664 1700 1736 L1772 AR08 .J844 L1879 7 8
0.5 1915 1950 [198S 2019 2084 2088 2123 2157 2190 .2224 :
0.6 2257 2291 2324 2357 2380 2422 2454 2486 2517 2549 ‘1 era hoes lais? 46 7302 [2340 (2368 (2380
0.7 2580 2611 2642 3673 2704 2734 2764 2794 2823 .2852 2 (1850 {1000 F 1926 | 19.25 | 1930 | 19.33 | 19.35 | 10.37
08 2881 2910 -.2039 2067 .1995 102% .305! .1078 .3106 3133 3 11603 | 955 | 928 | oz | 901 | a8 | age | Bas
09 3159 3186 3212 3238 .3264 1289 .3315 .1340 .2365 3389 #0771 ] 69! 6359 | 639 | 6.26 | 616 | 600 | s04
1.0 .3d13 3438 3461 3485 3508 3S3T .3554 L3577 1599 L3824 s :
- 661 [ 579 ] sa1 | saw | 505 | 405 | 488 | 4m
1.1 3643 3665 (3686 3708 3720 3749 3770 .3790 .1%10 3830
17 3849 (386D 3888 3907 (3925 3944 3962 398D 3997 4013 PN SIe) a6 ) 453 439 | 428 | 471 | 4
1.3 4032 4049 4066 4082 4099 4115 4131 4147 4162 .4177 B [ 52 474 | 435 | 412 | 397 | 387 | 379 | 373
f4 4192 4207 4222 4236 4251 4265 4279 4292 4306 43¢ o | 2| M6 k07| 284 | 269 | 358 | 350 | 344
1.5 4331 4145 4357 4370 4382 4394 4406 4418 4430 444 PoRIZ 426 386 363 | 348 [ 337 | 329 | 3.3
1.6 4452 4463 4474 4454 4495 4505 4515 4525 4535 .4545 10| 496 | 410 | 371 ) 348 | 333 | 322 | 3.4 307
1.7 4554 4564 4573 4581 4597 4599 4608 4616 4625 4633 " 484 | 228 . 359 | 336 370 ) 209 | 3.00 205
18 4641 4649 4656 4664 4671 4578 4686 4693 4699 4706 12 4 475 | 383 | 29 ¢ 326 | 30t | 300 | 291 | 285
19 ATI3 4719 4726 4132 4738 4744 4TS0 4756 AT6l 4767 13 | 487 [ 381 [ 341 : 318 | 303 | 792 | 283 | 277
10 ATT2 ATIR 4783 4783 4791 4798 4R03 L4808 4BI2 4817 14 | 460 | 374 | 334 | 310 | 295 | 285 | 276 | 2.90
11 A4B21 4826 4830 4834 4838 4347 4246 4850 4854 4857 " | .
2.2 4861 4864 4868 ART! 4875 4878 4BSI 4834 4887 4890 o | L3h . 368 ] 3290 806 | 290 | 270 271 | 264
23 4891 4896 4898 4501 4904 4006 4909 493l 4913 4916 g7 | S99 383 ) 324 | 201 | 285 | 274 | 266 | 2.59
14 4918 4920 €922 4925 4927 .4929 4931 4937 .4934 4036 B | A0 359 3200 1960 2811 270 § 281 | 255
15 4938 4940 4041 4043 4045 4946 4948 4949 4951 49352 | 441 | 3554 216 | 293! 277 | 266 | 250 | 2.3
19 438§ 357 213 % 2907 274 263 [ 254 7 2.48
R L EE L E |
EI . . . : 4570 . . 4974 433 2
28 4974 4975 4976 4977 4077 4973 4979 4979 4980 4981 2 sm | i ;{])? 3o g;:l E'gq 33; ;i; :
13 4981 4982 4987 4981 4984 4984 4985 4985 4986 4986 22 | 430 | 344 | 305 { 282 | 266 | 255 | 246 | 240 |
.3'19:: A 4987 L4937 4938 4988 4989 408D 4965 4990 49%0 gs 428 | 342 | 203 | 280 | 264 | 253 | zas | 239
Vil g 2 Percentage points of the t distribuiior $ 0428 340 | 301 | 7R | 262 ] 231 | zez | 23
25 424 3.39 1.92 2.76 2.60 2.49 2.40 2.34
_26 4.23 3.37 2.98 274 1 259 | 247 | 230 | 232
7o oam o335 | 206 ) 273! 257 | nas ) 237 | 23y
gg 420 | 3341 295 ;7 271 256 | 245 | 236 | 229
b 4.18 3133 2.0% 2.7 2,535 2.42 2.3% 2.28
a 00 2371 382 | 290 | 2601 251 ] 242 ] 7233 | 2927
dr 2 =10 am.05 2..025 3— .00 2—.005 ;g #08 | 323 | 284 | 261 4 245 ) 234 | 225 | 218
120 :gﬂ 315 2.?6 2.33 ; 2.37 2.25 x7 2,10
1 3.078 6514 12.706 21.89] 63.657 " §|;2 3.07 ! 2.68 245§ 2939 i 2.17 2.09 2.02
2 1886 2970 4303 6965  9.925 BT 300 260 1 237 | 221, 200 0 201 | 194
3 1.638 2352 3482 4540  5.84]
4 1333 2132 2776 3747 4604
5 1476 2013 2571 3365 4.032
& 1440 1.943 2447 3043 2707
7 1415 1.BY5 2365 2.998 3,499
& 1397 1880 2.306  2.896  3.355
g 1383 1.833 2.262 2821 3.250
10 1372 1812 2228 2784 3.159
il £.363 1796 22001 2.7i8  1.I06
12 1356 1.782 2472 2581 3.055
13 1.350 1.771 2.160 2.650 3012
14 }.345 1.761 2.145 2.624 2.477
15 1341 1,753 2131 2602 2.047
16 1237 1745 2120 2.583  2.971
17 1333 1740 2110 2.567  2.898
18 1330 1.73¢ 2101  2.532  2.87
19 1.328 1729 2083 2,539  2.85
2 1325 1,725 2086  2.528  2.845
21 1323 1.721 2080  2.518  2.831
2 1321 L717 2074 2508  2.819
23 1318 1714 2069 2500 2.807
24 1318 L7011 206¢  2.492 797
2% 1316 1708 2060 2485 2,787
6 1315 1706 2.05 2479 2779
27 1314 1703 2.052  2.473 2771
28 L33 174 2.048 2467 2763
29 131} 1.699 2.045 2467 2.756
inf. 1282 1.645 1960 - 2.326  2.576
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1. (10%) A uniform ladder of length ¢ and mass m rests against a smooth, vertical
wall. If the coefficient of static friction between ladder and ground is u, =0.40,

find the minimum angle &, such that the ladder does not slip.

2. (15%) What mass of steam initially at 130°C is needed to warm 200 g of water
in a 100-g glass container from 20.0°C to 50.0 °C? (Specific heat ¢, glass : 837
Jkg °C, steam : 2010 J/kg °C) (Latent Heats of vaporization, water : 2.26 x 10°
Jkg)

3. (10%) A bead slides without friction around a loop-the-loop. The bead is
~ released from a height h=3.5R. {a) What is its speed at point 17 (b) How large is

the normal force on it if its mass is 5.00g?

4. (10%) A pendulum, comprising a string of length L and a small sphere, swing in
the vertical plane. The string hits a peg located a distance d below the point of
suspension. If the pendulum is released from the horizontal position (6 =90"
and 1s to swing in a complete circle centered on the peg, what is the minimum
value of d?

5. (10%) A hydrogen atom makes a transition from the n=2 state to the ground state
(corresponding to n=1). Find the wavelength and frequency of the emitted
radiation. ‘
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6.  (15%) A circle disk of mass M and radius R is hung on a nail from a small loop

located at one edge. After it is placed on the nail, the sign oscillates in a vertical
plane. Find the period of oscillation if the amplitude of the motion is small.

7. (10%) (a) How do the brightnesses of the identical lightbulbs compare? (b)
Which bulb draws the most current? {c) What will happen if bulb A is unscrewed?
And (d) if bulb C is unscrewed?

8. (15%) A conducting bar of length frotates with a constant angular speed
@ about a pivot at one end. A uniform magnetic field B is directed perpendicular
to the plane of rotation as in F igure. Find the emf induced between the ends of
the bar. B '

9. (5%) In the following magnet, point out the “N” pole, and the “S” pole in your

answer sheet.
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—BREE (15% B3 )

1 » plunging fold 4 ~ uniformitarianism
2 ~ thrust fault 5~ lava
3 ~ weathering

=~ MR (30% 0 AR 6 4 )
1¥%E#E%%ﬁ%ﬂ%ﬁ’%H@E%ﬁﬂ%ﬁ%&ﬁ’ﬁ%ﬁ@%%%@%
i ?
2~%Ei%ﬁi%%ﬁﬁ%zﬁ&%%%@ﬁﬁ?ﬂu%ﬁﬁ%mmﬁz’i%
HEBWHEYTELE -
3-ERBEARSCART HT RAK: > 85 A4S { artesian well ) » 4
B9 B A R ke T AL

4 BEHE > RHFR TG 2L (Cretaceous) 8% =4 (Tertiary) 85 RIE
LEERApE (AR AEREOES B8 TOH RS H T2
BEFHRAHBREAER  XEFARENEEBELHE?

S5 BREEPRALE (aluminum) TR R R G BHEY ? T4 ER
BHR G R ITH TR E £ 8 ?

ay

3

~ PERR (55% 0 &A1l )

i

1Y @RAEK LIRS ARG RIBER > )RR G EMigh K LR &2
Kol B 69 3B 2 36 A 3 18 2 Koy 46 A AR A Kok 2 09380 IR B Fodr AR
EEY AR 4 -

2CABULEAEERMRY RTOREE - B BT RSB E2E -

3B (C) EBRAHF > RAMKOABLE--AE KB 208 514
P B X M E RN

4~%@ﬂ~@uk&#%+#%%#m'ﬁﬁﬁéwﬂﬁéﬁﬁﬁ(@%k%%
REBIFR) ARFMEE 2 2 O B2 B E > EHAE LA ETRF RS BRL
BRAFRZ LM~ RREETHRAAMBEEZIWGEA 445 -

3~ ()M B LI IR PO P AR SLAE M o (b)3E TP 5 sk M T UR R
Fai BIIR 9 SR A ik Fa B 2
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1. An oil-storage tank is built in the form of an inverted right-circular
cone with a height of 6 m and a base radius of 2 m. Qil is pumped
into the tank at a rate of 2 liters (L)/min = 0.002 m3/min (since
1 m? = 1000 L). How fast is the level of the oil rising when the tank is
filled to a height of 3 m?

9. Calculate the derivative of the function G(u) = f;: z2(1 4+ 2%)* dz at
Ug = -1

3. Find the volume of the solid generated by rotating the region bounded
by the given curves and inesy =3z +2, =0, y= 0, = =2 about

the y-axis.
3
4. fm‘*—;xz—!—lﬁ dz

5. Find the area of the region enclosed by the small loop of the limacon
r=3-—4cosb.

6. Find the maximum p such that
. cosxz— 1
im————

r—0 P

exists and is finite.

7. Evaluate
12 22 32 42
grnrata

8. Find the radius of convergence and interval of convergence of the power
series 350 2F(z — 4)F/In(k + 2).

9. Find the maximum value and point of w = zyz among all points
(z,y,2) lying on the line of intersection of planes z +y + 2 = 30
and z+y—z=0

10. Find the volume of the solid bounded by zy-plane, the cylinder z? +
'y? = 4, and the paraboloid z = 2x? + y?).

ot S
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— HEE (309)
(1) BHUE (Pitot tube)r 3l B /5 2 FH{r]?
(2) KE (Venturi tube) ¥y & JF # £55{A]?
(3) FEEBHRBIR L 2B —HSBHIR/VRIE?
(4) BHRRE@E BN EIRSHEE?
(§) BETEAGER » FYERT2 M0 - SRR
(6) fAlaK Lagrangian 2 Eulerian $f3i8) #7347
(7) IEAE AR —p -
(8) FHB A vl BRI - BRI B B
(9) TP — PSS R S A BT s R E BB SR
(10) ME 2 YrasA T E R BRI BA I RB o  RRfR -
—~ ~ The velocity component of a steady flow field are u=2xy and
v=4+x3—y?, 20 43
(1) Is the flow incompressible?
(2) Is the flow rotational or irrotational?
(3) Find the velocity potential?
(4) Find the stream function?

= A—AHEERTES 4IN, fEK0ERS 245N, SoREH.S BRI
H - (15 43

Y~ FHIRE KRR A K BB IR & (hydraulic jump), ABEEI#E . KESFIE 09m &
3.6m, BEERSSOm, REEIHE - (20 43)

h - —RERPRTRSTRIIERRE S FREE T7I2ENUes B RE L il
W 0 0 TRRERNHRE v o REEE V- REDF=f L, V, o, u) - FIH
BRI TEHERRL - 155)
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1R #2378
— > MAAE (30% 0 B 6 RS
1~ 47354 (minerals) ? 35k sAgksy 2 % % -
2‘%%%ﬁﬁﬁ@ﬁgﬁﬁﬁ?ﬁupﬁﬁ%@g‘%ﬁﬁz(m®w)%ﬁ’ﬁ%£&ﬁﬁi%
R 2 kRt -

3~T@%—ﬁﬁ*@%(wm%%%&%ﬁ%ﬁ%ﬁﬁ%zﬁﬁﬁﬁ%’i@@ﬁﬁﬂﬁ%ﬁﬁi
FHMELE o

4~ &é’%%#‘"é@%&&KL~1@#E§%%%¥E;@£€&§:& 1912 4.8 % /& (Max von Laue ) £ 42 &4 48
& 0 b A (Friedrich) 2 %/ (Knipping) A 5% 4 69 — RS » 3878 F I 511 15
RI7WERXBETHE?

S~ FHBRS B RANEER :

Ca) (kD) > (b) {(hkl} > (c) [uvw]»

=~ FIERE (70% » 4588 10 4 » £ 7 F)

I~ @)%éﬁ%&ﬁ%%%(ﬂwmmm)ﬂu%W%ﬂﬁﬁE%&%%%ﬂ%’%ﬁ%ﬁﬁ
i%*%%%%ﬁﬁﬁ%%ﬁ?(b)X%W%ﬁﬁi%%ﬁ%%ﬁ%m%ﬁﬁ?%%ﬁ@ﬁ
AT BT S B  PAR4 AE 2

2~u)ﬁzﬁ%#%%%ﬂﬁ%@ﬁﬁﬂ(mm%ﬁ%ﬁﬁ(mmmw’ﬁ%wﬁﬁﬁﬁﬁﬁ
Eﬁ&ﬁ?(b)%%Wﬁﬂ%%&%“ﬁ%ﬂ*%&%ﬁ~%iﬁﬁﬁz%%%*ﬁ°®)
ﬁk&&ﬁ#&&%;~£~%t%ﬁ%ﬁ%%ﬁwﬁﬁﬁﬁ%?

3 T@%"ﬁ@ﬁﬁﬁ@(mmwmmm)@@%ﬁﬁ%%%A&MQ%)%Ammm@M%
ﬁ@%Tﬂﬁ%iw)%gﬁﬁiﬁﬁﬁﬁ’i%%LﬁﬁHT%ﬁ=Miﬁﬁﬁ@~mﬁ
*@ﬁ@*@ﬁw@m%@mMM‘@%ﬁ@’@)%ﬁ%ﬁ@@%ﬁ%°
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F2HR- %2R
4~ Bty By ALSIOs Z Bk E Z & F) 4y £ #4h (polymorphs) » (a) 3 ﬁﬁﬁtﬂﬁﬂ?ﬁﬁﬁ%z%
MERF (D) TRALZERNERWET — ﬁk“‘%%%@ﬂ-mﬁﬁii%&réﬁ%ﬁ(#ﬂﬁ&)
R R ERE > SRR SR ERUIHZRE > 3% st = A8 B 4 Btk 4 0 %

BRERAE LD b AR 2 Y B

Prasnuse ainhars)

SCTFHARBARSHREHEES (B P TS 2HAF2 I EM Y 5 ‘k*ﬂ. L)1 (10%)
(a) 2/m 2/m 2/m > (b) 1432

6~ H—&% (feldspar) KB > 48 LB Hdtdo RALE K B SiOs= 65.90 % » ALO; =19.45 % >
Fe;0;=1.03% > Ca0=0.61% ' Na0=7.12% > K;0=620% (E B E i) Mt K b5
ZAER K (FRGHEBEZ BT F0=160-8i=281>Al=27.0+Fe=558 Ca=401 »
Na=230-K=39.1)-

7o (a) REPAWER AT REEEN BB T 5 A AERY 7 (b) Hhi
BB R R 2 RE R L BE—5E
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1. Draw structures for the following compounds. (3% each)
3-Amino-1-cyclopentene

3-Methyl-3-ethyl-1-pentyne

p-Chlorobenzoic acid

2-Butyl-4~niethy1pentanoate

3-Carbethoxycyclobutene

L

Hex-1-en-3-one-4-ol

™o

. Explain the following terms. (3% each)
Grignard reagent

Wittig reaction

Chiral center

Enamtiomers

Diasteriomers

Aldol condensation

Claisen condensation

N A A

Electrophilic aromatic substitution
Recemic modification

. P

J. Reformatsky reaction

3. Write structures for compounds that belong in the following classes. (3% cach)
. B,y-Unsaturated-8-lactone '
. Cyclic unsaturated anhydride

a
b
¢. Oxime of an aromatic ketone
d. y-Diketone

e

Semicarbazole

4. Tna'HNMR spectrum, |

a. The number of peaks (N) into which a proton signal is split equals one more than the number of
vincinal protons (n):
N=n+1 N=2 (one vincinal H) = doublet (1:1)

N = 3 (two vincinal H) = triplet (1:2:1)

Explain this by the spin states of neighboring protons. (5%)
What is coupling constant? Explain the mechanism of proton-proton coupling. {5%)
Compare the values of the following coupling constants (J, in Hz) by orbital overlap. (6%)

e &
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5. Give the expected major product for the following reactions. (3% each)

a.
PCl,
COOH .
A
N HNO,, H,SO,
b.- - COOH -
A
CH,CHO H,0
C. @_‘MQBT - -
' K,Cr;0;
d. @—m—l - -
| -cocl- -
& ~ AC
CH,COOEt
f. @-coo& -
NaOC,H,
H,N-NHCH,
g. CHO v -
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(10%) 1. Distinguish between the term end point and equivalence point in a titration.
(10%) 2. Calculate the pH of (a) 1.0x10”° M HBr; (b) 1.0x10? M KOH.

(10%) 3. Write the K, reaction of CN". Given that the K, value of HCN is6.2x 107",
calculate Ky, for CN™.

(10%) 4. Consider a saturated solution of RsNH'Br’, where R is an organic group.
Find the solubility (M) of RsNHBr in a solution maintained at pH 9.
RaNH'Bry © Rs;NH' +Br Ky=8.0x107*

R;NH™ & R3N +H" Ky=107"

(10%) 5. Explain the principle of operation of ion-selective electrodes.

(10%) 6. Explain the difference between transmittance, absorbance, and molar

absorptivity. Which one is proportional to concentration?
(10%) 7. What is the difference between fluorescence and phosphorescence?

(10%) 8 State the advantages and disadvantages of a furnace cornpared with a flame
in atomic absorption spectroscopy.

(10%}) 9. A solute with a partition coefficient of 4.0 is extracted from 10 ml of phase 1
into phase 2.
(a) What volume of phase 2 is needed to extract 99% of the solute in one
extraction?
(b) What is the total volume of solvent 2 needed to remove 99% of the
solute in two equal extractions instead?

(10%) 10. Why does a thermal conductivity detector respond to all analysts except the

carrier gas? Why isn’t the flame ionization detector universal?



