TP LREZEOCEFEALHERAEANSHE
B LRAEME (EELHELETA) 2l mwl x

#*ﬁﬂéﬁﬁ@.%%%iﬂﬁ%m (Resting membrane potential ) o
B ? (10 %) &4 T (Action potential) hefifbsk ?
(10 %2~ |

FOE RSN LS Bt A S mintEY (15 2)

EHAHHEA RS HE - (159)

19 ~ {10%) What is the innate immunity that provides broad defenses against
infection in humans?
F ~ (10%) Chromosome structure can affect gene expression in eukaryotes. How
the structure is controlled and its relation to the activities of gene expression?
7% v (10%) Please describe the mechanism of ATP production from glucose in
eukaryotes.
-+~ {10%) The human genome contains a significant portion of leng interspersed
elements (1.INEs). What are LINEs and how do they propagate?
A (10%) Fill in the blanks
Saccharomyces Escherichia
cerevisiae coli Phage lambda
Genomic
size {Kb)

Form of genetic

material

Dimension

'f'—:‘;'ér:_: e




B P RS9 6 B4 RALIE &4 HRA

B AEZ (SE45 IR TaES] s [n%lx

=~ WHEARTERRER (Osmolarity) 7 (30 %)
I R AT RES ? (304) |

=~ B # e E s (Cardiac muscle) ###4 €4 (action

potential) = (20 &)

w0~ o o e Gl - (20 &)
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7.

Draw the structures of glucose and fructose. (10%)

What are the English names of twenty amino acids that are of highly frequent
oceurrences in most of proteins? (20%)

What are the secondary structures of a protein? (10%)

What are the functions of cellular receptors for different tissues? (10%)

Please translate the following passage, which is a figure legend from a textbook, into
Chinese. What is the best title for the figure? (25%)

Fig. 1. xxxx (title). {a) Observation that double mutants with two defective proteins
(A and B) have a wild-type phenotype but that single mutants give a mutant
phenotype indicates that the function of each protein depends on interaction with the
other. (b) Observation that double mutants have a more severe phenotypic defect than
single mutants also is evidence that two proteins (e.g., subunits of a heterodimer)
must interact to function normally. {c) Observation that a double mutant is nonviable
but that the corresponding single mutants have the wild-type phenotype indicates that
two proteins function in redundant pathways to produce an essential product.

Describe the following acronyms in term of their original words in English and
explain their significant roles in biological system. (10%)

(a)} ATP

(b)Y RNA

() PCR

(d) cde

fe} VLP

P §1 3% (15%)

RARARRRAETLHNHESRMARL - FEEREANGEL  HILBEE4BE
REAFHMNEO s ABELEA UL E BEE- 2 b As k&
e DNA BSREREANLE@BENEFELY £ EHM B E8ER - 25
M ABMARE AL el A e B MLk LY
BANBSELHY > 2RAR KL AEARE SRR E -

g



B3 b il kB O 6 %4 R b4 4 £ A
HEARE [sEsmtnca)

2/ 7

— EEA 10%) (BF - FH28 FHEEWLY)

()L EERAAMGERERAGEY » TIIGRATH R ARG ABEEK
AEENE BBASHANELRERT OBREAMBETHR—F
FH B E DABERERARNRE R EEE

( ) 2. #AEDiamond(1976)%. & R4+ RAREERERA » TIMTH AT AR
HEGOHARAY BDERAERESLAMKRERN OFToMmey ik
HEAEUAT DEEAREREZLEMAAERE - 25 BERE T MERE
# B)EFofey MR R AR A

¢ )3 THMEEEANEAETRS A)Opensea B)Estuaries C) Coral reefs
D) Tundra E) Temperate evergreen forests

( ) 4. A EMERBRERE A)NANO—>NHS  B) NH—NOs—N: C) NHY
—Ny+NOs D) NO:—N:—>NH"  E) NO;—~NH Nz

( ) 5.CAM (Crassulacea Acid Metabolism) & 7 — #HLAD FT 454 o9 £ 4 7
AE¥ BAREHF OLEE DWAT BIA

P
H L

= B AI(30%) HEER)

d 1. Sibling species 2, Cline
! 3. Resistance stability 4. Bioturbulence
i 5. Redtide 6. PDO (Pacific Decadal Oscillation) index

= H%ER 60%) _

1 M&FR REESES A RS FH BRI AERY > HRHERHR
AR KERERAEBRBENEY > FASRAEREEZ HZABA R
BHE-FHM 1) KEAHTERBE? 2. by ERFHEM? 3). ERAkFRE
A TERBE AT 4). REXEFRANTRIEAT? (205




#8 : iﬁé’-“%—i CIE L ES IR D

Ry kA0 625EALHRESRRA

£+ AT HRE

W BN - A A BHAR o (112)
CAMEHRRORARSERAERES A RMITNERA  HAGETE " 5

M “? S M R ERAIET? (20%)

 FAAFAMRMEE ARG LA L ARRT o H IR XA

(A~1) BEABZBEEHAR - 9% BEEHELY)

Type of interaction:

( ) 1. Competition: dircet interference type, ({ ) 2. Mutualism,
( } 3. Predation (including herhivory), ( ) 4. Neutralism,
( ) 5. Competition: resource use type, ( ) 6. Parasitism,
{ ) 7. Amensalism, { ) 8. Commensalism,

( ) 9. Protocooperation.

General nature of interaction
A). Population 1, the commensal, benefits, while 2, the host, is not affected.

B). Population 1 eat population 2 and their body sizes are generally larger than

population 2.
C). Interaction favorable to both and obligatory.
D), Indircet inhibition when commaon food or space is in short supply.
E). Neither population affects the other.
F). Dircet inhibition of each species by the other
(). Population 1 inhibited, 2 not affected.

H). Population 1 eat population 2 and generally smaller than population 2, the host.

D). Interaction favorable to both but not obligatory

Moy




Bl F L REQ 6 R FRALHER A X RRH

(25%)1. F B %4k & Limnology and Oceanography (50(4), 2005, 1149-1158) #—
a0 &R - A AR S A(A) SN EB) d e #:(diatom), #48
(Fe)2 B R PR FTLBARRFACY) BRENHHE - #A kA -4 Edky )
B, HOETFHEM: '
ssst R mE, ey RREATEERAREE 2 (0% |
@ FerbEMmy, MERMBAAN, R THAEARLY

“Z# " (interaction)?
() T&WH, EREXBBW RS {10%)
(b) RUAHTHE “Z#H “ (interaction)? (5%)

6

: A
i 5t c
]

|

i

|

a} T

b
(15)

o (nmol Fe mr? hr')

1 214 1 214

[s =}
=
cE

pST {nmol Fe m? ht)
[FE)
(4]

s a 3)
Ly 1t 9 ("r“

1 214 1 214
{amol L Cu)
-Fe-sufficient-— —Fe-deficient—

Fig. 2. Short-term Fe uptakes (p°*) of a coastal and oceanic di-
atom, T. weissflogii (CCMP 1336) (A} and T. oceanica (CCMP
1005) (B), acclimated to different concentrations of Fe and Cu,
Uptake rates were measured using 50 nmel L~ Fe equilibrated with
100 pmol E~' EDTA. Values are reported as means * standard
error. Treatments marked with different letters are significantly dif-
ferent (p < 0.05, ANOVA, Tukey) and the numbers in parentheses
represent the namber of indeperdent replicates.




BELPLASY 68 EREHEAL KK

FIB AT B [sEarmLna]) 228 84 %

(15%) 2. EASHBZAFRT—RAFRE, 8" FA" HF204A, 487
AER BE 196 A HLEREFETERARTIGAL " %
A8 B RE A R (0=0.05).

(40%) 3. A T EARARY ARE LT HBE - #H 7 10 KFAELMT X 480
A, EvasamEs LRkl RIEAHEERI KA, &5
A AMES 60, 9 b, 12/0ERHE - RA 20 RERME AR
B (R 105 H%H3EE), AREELT !

Storage Time (hour)

0 3 6 9 12
8.5 7.9 7.8 73 6.8
8.4 8.1 1.6 7.0 6.7

H 474 F 447 (Analysis of Variance, & — ) & # 419 §F ( Linear Regression, & =)
M EE A
(&—) $F 4

Source of variation | Sum of square | Degree of freedom | Mean square | F-test
Treatment 3.634 B E G
Error A C F

Total 3.729 D

(£=) BEIH
Source of variation | Sum of square | Degree of freedom | Mean square | F-test
Regression H J M 0
Error 0.1165 K N
Total I L

#(1) BE5E2—RE-N, BTAZ02TH (XERRAFAELLEEEL. &
23 2%, 5t 30%)
(2) RREBAET S (A—)ALLEH I (R )RS RMER, Hi
jafRtn BB ? (10%) { o =095)

(20%) 4. F LRSS HARFRDHANBE, BE 5 KRG BRALTFRE
BRBTORRRBARTER, £TEIR OHRR 64 KM, KRk
95 GR A (X ppm A B4i), 31 & T34 % 5.4, %% (variance) 8=
0.64, @ Lkok F R R ik RS TFHA 52 ppm. 3547 B LKA
$h 2R T &% (0=0.05) -




"SIINSNIL DYIIIUIOIG BYY JO HOSSILUMSG
AqQ parnposday “0og d ‘(Lb6L) ZE "1OA ‘CyIowolg fuoIBulIap auIXe;
Aq ‘pajndwosy , UONAGUISIP-T 210 J0 Sjuog sFeTustiay Jo ajgel,, WOk

Ny
AR

_J_ h)
2

ObEFEALHIEBAE

2

B3 d Lok

£2 A %437

B3z 4a ]

=2 2
" &

T4 s

=
a

X UE

=)

9IS'T  92€'% - 0961 K91 28Tl i w005 B Aoy o] “srageinqnd
mew MNMM MWWM WMM" MHM“ NM 2 puE pIEH "v 4O uossiwiad. 4q paonpoiday (z561 ‘suos p 5:__.5 uyo{ 104 ,.suzv
Lits il 790 £0L1 e iz PIEH "V AQ ‘Sofnuoy pup $2/0f joINISIICIS 3O | AlqEL Wosy paBPLIAE S| AGR1 Sy)
6L 6LPT 950 9041 SIET 9z 0660" US6Y’ 636t G860 686P 886Y° SBGY LB6Y LB6Y 86k OF
wM@. mmmw. mwmv. hmme. vwmv. vE6Y €267 TBEP ZRGY 186%° 61

] . . . . 68" " BLOY LY 8LEY LL6Y LLEY L6 Slev  bLet ST
LBz <8¥ 09007 B0L1 9IET 5% YLGY EL6Y TL6Y 1L6Y" OGP 6967 BO6H [96% 996¢° 96t LT
MN%.M wmm.w www.m w H“ M“MH mw vO6t" €960 Z96H 196V 096F 656V LSGH 956¢° SS6b  fogy 9T
197 . bI0Z LIzl 16 pus I96Y' ISV 6KGE SYEE SPGH SKEY CHED Iv6r OvEY seet ST
T8y oiew el Lty Ll ° 96V VEGY TC6V L6V 6I6v° LZov SI6Y IZev' OTGH Sleb- VT
, w.wm.w. Mmmw. -_. mmv. momv. 8«.“. vO6Y" [06F° 868F 968F  £esp m.m

. . ) . . : VRSP 188% R/8Y° C/EE 1L8Y 998K p98Y°  [98F I'Z
wm.w Mmmw mmm.w M,m.mh MMM“ mw LSBY" ¥SBY OGBY 9P8Y" TSP BLSY bEBY OCRF 9280 Iz8p  [X
LT 2§5'F 101'F EELT QEET 81 LI8V TISY" 0BV CORY™ S6LY° €6LY BSLY EBLY SLLY TLLY 0T
m%.m Gm.n 0IIT  ORT  £EETT L1 I9LY' 19LY' 9SLY OSit vPLP BELY LV OLLY 6ILY flip 61
1267 teez  0T17  Shel  seerl o1 90LY’ 669V £69% 989F BLSY L9V P99Y° 959E GROY  |p9t 8
_ : LEOL° STOV OIS 809K 665%° I65F TSP ELSY POSH  vesy L}

66T wowT erT sert el o SYSY' SESE SZSH SISK SOSY S6by PRME pIbY £ObE  Topy 91
L6 ¥EOT  CHIT 19T G 1 Iy GTPY Bitb' SO0YYT V6LV ISEH OLEY LSEV SvEv fecw S
TI0E 059F  091Z 12T 0561 &1 6IEY" 90EY' T6LY' 6LTV SOTV ISTF 9EIv ZTT¥ LOTY L6lp Pl
G0F 1997 6117 291 9eei I LLIY Z9IF LPI¥ IEIP S1Iy 660 I80¢° 990F GRO¥ ze0v €1
9T BT 10TE  9eel  eel o SI0V" L66E ORGE' T96L POE' ST6L' [06C° R99C 698f 6vac” T
BIT  3er  Sths oo ol o Of8E" OI8E" 06LE™ OLLE" 6VLE' 6LLE” S0LE™ 9R9E §99€ £po¢ 1'}
Mmmm, mmmm. whmm. wnmn. :nm. SOSE™ SBPET 19vC° BEbE’  £lvE m”w

052t 1287 97 881 88l | SOFET OvEE” CIEE' 68ZE' $9TE SEZC' TIZE 9R1ET 6CIE° 6
Gt 9sHT 9067 0981 ee] m EEIE" 001E" BLOT ISOE™ €T0S° $66Z° L967° 6£6C° OI6T 1882 80
66¥F  BE6'Z  ©967 <6l SIE . IS8T 28T P6LT POLL VELL VOLT €497 TWOT 19T 085 L0
005 BBt Itee  osel  ono 5 SPST LIST' 98VT SVT TTVT 68EC LSEL IEC I60L  LSTT 90
T60F  S9E'C  ILST SI0E 94w g YIIT 06T LSIT° ETIT 8B0T' ¥S0Z° 6107 §861° 0S6l' SI6l S0
. 681 pbRI 8Os mcﬁwu. mnm_. 8.“__. ¥991° 8791° 661" ¥E5I M.u
WIE bl . e - LIS 08bL" €PPI° 9OPI' B9E1" I€L)' £6Z1° SSTI LIZL° 6Lil° £
e aer eI e el : APIL EOIT" 4901 970" L860' S¥60° 0160 L80° TE80' €6.0° T0
S766 G969 £OTh 067 ongl : 520" VILO® SL90° 990" 9650° LSSO' LISO° BLYO' SEVO' B6EOT 10
(5959 1918 90zl bie9 sloe w 65€0° 6160° 6LT0° 6£20° 6610° 0910° OZIO° 0R00° OPOO" 000" 00
: 600 80" L00 %00 S0 ¥ €0 0 0 o0 z

§00°'=¢ QI =¢ S =r g0'=r gQI'=¢t P
e z 0
1
. SE3UE JAIND |EWLION { apge]
UORNQLISIP 7 2443 JO 1utod afmuaniag g ojqey, '

E3




2k g
|

x

-+
s

BrP LREQCEEEBLYE AL

&R VE

# 48 34 =

Rt W)

= 5
B &

T2 (%

-
a

# 8

-0dday ‘Uosdwiay) y dULIIYIED PUE UOIBULIA JUXEW AQ "PR-EL 00 ' [SHEL) £E TIOA
‘oypa0rg | eolngRsIg-{4) BI85 Palieall Yl 3O SILtOY aferuaniag Jo sajqey,, wolsy

6E'1 L B L'l L9t Gl €871 . #8°1 ¥6°1 02 o'z 124 LEe 097 06'¢ | #RE | o
0st | sei 190 991 s £g'1 I6'1 - 967 20T | 6072 Li'e | 62'c | s¥'E | a9C L0 [ 26°E 174
68| 69T ) 0LT L1 81 W61 1661 00T [ OI'E | LIT SET | LeT | g8 | oLg | si't | ood 09
69°1 AR NI 81 Z6°1 ooz | 80°% - 212 82 | €27 | ¥ET 5 A 197 | #8°2 £’ 80'% oF
6L71 LR EG'1 e | 60T |9l 18 ) L2¢ | €62 4 ard ES'T 69°Z 444 [233 Lty og
18] o'l 061 b6l €00 | 01T i8It I3t | 8%T | 683 e €C'c | 042 67 | ££°€ 81y 63
4| L8] 161 96'1 ¥ | ZVE [ 6I'C $ETT | 68F | 95F | GFC | 9572 IL°E | S6'€ | #8'% | 02'% 1
8’1 an°l £6'1 LG°T 90°2 e |0t ST 1877 { LE'T 9L L858 €L | 96T g8'e 129 x4
58 06°1 C6°1 66°1 {0e SI'e | eee L2E 5% | 68T i¥e 697 | ¥LT | 86°C LEE £8F oz
4:3| o6t 96°t 10°g B60°C | 91T | ¥l . 88T | 5% | 002 6¥'Z | 09T | 947 | 66'C | 68 | #T¥ 14
68'1 LG B86°1 06 [z 8t | 527 - 08°2 96 | e 16°2 97 | 8L2 [0'€ ar's 9% 174
P61 | 961 e g0z EI'T t 0T | avEoozee LET | ¥ £5°C ¥9'C | 08C | £0°C e 8% €2
61 86'1 £0°2 g g1 €07 | 087 PEE oFe | Sh2 562 99z i8's S0°E e 0g'% 44
96°1 e | S0z | 0172 BU'E | S2°¢ [2€T . LET | T2 | 6% {677 1 89°Z | ¥8'Z | LOE L¥E | ZE% 12
6671 02 | 802 (14 0z'e 827 [ SE'C | 6ET (| SHE 16°2 09’2 [FArd [4:54 ore 6+¢ 44 4 174
£0'2 Loz 11'g 91’z £2°% 1€’ | BE'Z:: L e | e £9'2 BZ | 06 | EI'E [ 86'% 51
0z 112 c1I'e 612 LTE | T | 1L T 152 | 852 99z LL'e €6’ | 9t §6'¢ (144 g1
0172 SI'e | 61'2 £27C 1€'¢ 8EC | §¥% 6¥2 54 j§:4 042 I8'e | 96°7 | 03¢ 65°¢ ¥ L
Ve | BIT | #EE BE'C 6T Wi | 6¥T $5°7 65°F | 9972 LA 58'2 108 [ #2'¢ £9°8 6¢% 91
0% §¢C | 622 £6°2 0%e 8% | $9C.. 68°C | ¥9°Z e 6L'2 06’z | s0's 6%'E BY'E | ¥5F g1
I€Z | 5672 6£°C S¥'Z | £5°F | 09°Z . 69 | 0L'Z | 9Lg 82 96°Z IE | $8'€ FLE 09°% ¥1

BEZ | 267 | $pT | £9°C | 09% | 4907 10T | 207 | ewT 6T €0 | 8I'E 1P'E 188 | L9% £t

(A X4 HE T T | 69% | SLC 0FE 8T 162 oe 11'¢ 9%'e 68 686 L'y 41

187 192 : 4 T | 6L | SBE. 08¢ 6% 06 | 60'¢ 1744 9€'E | 65°¢ B86'8 Liad 1

; ores | B LL'2 S8’ 16°'C | 86'Z - Z0'E e | #1°¢ [£4Y €68 8b'e ILe or'd 6% or

SR | 9B'T | 06'2 ¥65'2 10°¢ L6 | B BI'E | BTE | 618 LE'g 8t E9'E 1 98¢ | 9% (181 [

s’ H'E | 05°¢ 8g'g 69°E E | LOF 9%y SE'S g

- PE'E £L'E | 6L°¢ Lg's e Uy | SEY | RLY 65°¢ A

LLE SU% 1 18% | 82% | 68°% | €6°% | OL% | ¥I'G | 66C g

i 2 o8y | 88 6'F 05 6I'S g 6L'¢ 199 g

g e | 609 ] 92’9 | 669 | 659 | ¥6'9 e %

66" 988 | 68'8 | ¥68 0°6 | ZI'6 § 826 | 956 | EIO1 | ¢

A8l LE°61 1 <€°6L | EE'61 | 08'61 | SZ61 | 9161 | 00°61 { 1681 | 3
1°158 6'BE3 §96% O'¥EE! 7083 9w L6lg <66l LA Y

. S 1

PR 4Yp

i eE | R 0z o1 P o1 8 Y L 9 € ¥ £ z H

- T
s i P

[S—

5o =¢) wopaa)y jo saafag

°y 0




CRANIPENE ES B TP e ]

B REER (A EEERaEE) »/ 5%l x

— -~ BRELE (18% ' B/ B3 45)

1 ~ exfoliation 4 ~ index fossil
2 ~ schistosity 5 ~ unconformity
3 ~ subduction 6 ~ creep

= AR (42% 0 5B 6 5 )

1~ 55 RbofeT H3E — A2 B & £ 86 $ B AL (chemical weathering or
decomposition) &, & #; 3 A it (physical weathering or disintegration) ?

2~ (a) MLAkE RMEHERERSE?
(b)) KABHBERATRLEFTRLBATEHER 7

3y —MmE %% (quarzite) fo—MAEr% (sandstone) 4B RE ? Flo Rty ~ %
ek - a8l RR LB EETRA -

4 FAEGE A KM BT URRAGEEH LT EF?
5 HERMES (masswasting) 9 EEE FH AL ?
6~ HERAAERGE FH AL ?

7RO 7 e B (foliation) Rl T A ? Rl LS HEE (joint) # &
BRE?

= BB (40%  H 10 H)

I AHBEANEEREE?

2 3RO ABE AE - KE 25 RAMBZMEENE XA
RAamar FH#ennfoXBR X b S mMiad -

3~ (a3 (viscosity) BUAN AR E F ? (D)5 Sl R 4R 9 KoL dn i

i SRARGRAKMATBEER? RS S0AERA?
i 4~ (2) B N7 44 37 ( Karst topography ) 7 # R4 81 ? 4 4443 51 403636 Bt 2 (b)
¥ ERAXAR
a
]
1
#
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1. A particle moves along the x axis according to the equation x = 2.00 + 3.001 — 1.00¢%,
where x is in meters and t is in seconds. At t = 3.00 s, find (a)(2%) the position of the
particle, (b)(4%) its velocity, and (c) (4%)its acceleration.

2.{10%}) A simple accelerometer is constructed inside a car by suspending an object of
mass m from a string of length L that is tied to the car’s ceiling. As the car accelerates the
string-object system makes a constant angle of @ with the vertical. Assuming that the
string mass is negligible compared with m, derive an expression for the car's acceleration
in terms of 0 and show that it is independent of the mass m and the length L.

3. A 5.00-kg block is set into motion up an inclined plane with an initial speed of 8.00 m/s
(Fig.1), The block comes to rest after traveling 3.00 m along the plane, which is inclined at an
angle of 30.0" to the horizontal. For this motion, determine (a) (3%)the change in the

block™ s kinetic energy, (0(3%) the change in the potential energy of the block-Earth system,
and (c)(2%) the friction force exerted on the bleck ( assumed to be constant), (d) (2%)What is
the coefficient of kinetic friction?

4. (10%)As shown in Fig.2, a bullet of mass m and speed v passes completely through a
pendulum bob of mass M. The bullet emerges with a speed of v/2. The pendulum bob is
suspended by a stiff rod of length 1 and negtigible mass. What is the minimum value of v such
that the pendulum bob wilt barely swing through a complete vertical circle?

K’ \\\
hY
Y
b
1
1
i
!
1
¢ !
7/
rd
E’; T /’,
_______ L=l -l
- @ iy
Ve
FIGURE 2
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5. Two blocks, as shown in Fig.3, are comnected by a string of negligible mass passing over a
pulley of radius 0.250 m and moment of inertia 1, The block on the frictionless incline is
moving up with & constant acceleration of 2.00 m/s”. (1) (7%)Determine Tt and T, the ensions
n the two parts of e string. (0)(3%) Find the moment of inertia of the pulley.

2.00 V

n

FIGURE 3

0. {a)(5%) Write the expression for v 4s a function of x and ¢ for a sinusoldal wave traveling
along a rope in the megative x direclicn with the following characteristics: A = 8.00cm, & =
80.0 cm, = 3.00 Hz, and y(0, =0 ar L= 0, (b) (5%)Write the expression for v as a function

of x and 1 for the wave in part (a) assuming that y(x, 0) = 0 at the poini x = 10.0 cm. (A is
amplitude, | is wavelength, Iis frequency of the wave)

' 7. A vertical eylinder of cross-sectional area A is fitted with o tight-fitting, {rictionless piston
: of mass m (Fig4). (W(8%) If n moles of an ideal pas are in the cylinder at a temperature of T,
what is the height h at which the piston is in equilibrium undel its own weight? (b)X2%) What

8 is the value for kil n = 0,200 mol, T = 400 K, A = 0.00800 m’ » = 20.0 kg, and universal gas
constant = 8.314 J/mol'K, {Note: The cylinder is put in the atmosphere and the atmospheric
:] ’ pressure Po is 1.013 x 10° Pa, | Pa = | N/im?)
)
FIGURE 4.
2
.%1

L
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8. (10%)A uniformly charged insulating rod of length 14.0 cm is bent into the shape of a
semicircle as shown in Fig.5. The rod has a total charee of - 7.50 uC. Find the magnitude

and direction of the electric field at O, the center of the semicircle. (Coulomb constant
&:—LuwomWquMﬂ)

&y

FIGURE &

9.010%) A spherical capacitor consists of a spherical conducting shell of radius b and

charge - Q that is concentric with a smaller conduciing sphere of radius a and charge + Q
(lFig.6). Show that its capacitance is

C,=__“_b__‘
k.(b—a)

FIGURE ¢

i 10.(10%) A lLight beam passes ffom medium | to medium 2, with the latter being a thick slab
b of materia! whaose thickness is d. Their indexes of refraction are nl and n2, respectively, Show
: ‘ that the emerging beam is parallel to the incident beam.

9
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L. {20pts) Compute the following limits. Write “does not exist” if the limit
does not exist.

=z 2

. 1 oo fo cost®dt

R L

2. (10pts) Find the equations for the tangent lines and the normal lines at the
specified point.

Ty — yx® = 0 (1,1}.

3. (10pts) Let f(z) = =™(x — 1), where m and n are integers greater than
or equal to 2. Determine the values of m and n for which F(1/4) is a relative
extreme values of f.
4. {10pts) Sketch the graph of the function
Fla) = 3z% — 42%,
Indicate (i) z-intercepts (ii) y-intercept (iii) relative maxima and minima

(iv) points of inflections (v) concavity and {vi) asymptotes.

5. (30pts) Compute the following integrals.

. 1 1 . 3
,u o j V2t e, (i) f cde, (i) / e
q 1+ z3 1 1+ 22

_ 6. (10pts) Find the maximum volume of a right circular cylinder contained in
; the sphere with radius R in 3.

7. (10pts) Let @ and A are postive real numbers, prove that the sequence

.‘l 1 A

o= 5(930+I—0),
1 A
Ty = 5(1‘1 +E),...
1
1 .
Ty = E(In_.j + - ),

converges to VA,
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— >~ B (25% B S5 )
1~ & (asbestos) & — AW ¥ 49 246 THET $ A1 60546 0k 4 » R E R Hamhen 2 2
B AR R BAER AR ? o B 5B AR A M 2 g 7
2~ 4T3 pegmatite ? XA H A4 & MR 2 _
3~ #dpey e (color) FisH (play of colors) fe B L4 AR F 2
4 ~ 73] solid solution ? i # 4} — solid solution 4 4 854 F » BEhiEga-

SRR E S (Pauling’s) $=EHRE > 5 hied 2/ % mag (coordinating polyhedra) & » {54
Mz OBOE3 AR 508D EEN B EH sz ? H—HEERETERART (%%T

) HMMARLE

‘I' [a) isolated tetrahedra {c) edge sharing

{b) vertex sharing (d) face sharing

= FEAR (5% B I~S5H%E T8 B84 10 4 - B oI5 5)
I afdh B ey Mo AR L EM 9 A TR « (10%)
2 THERSHRAHEES 1 (10%)
: (a) (hkl)y» (b) fhkl} - (c) [uvwl > (d) 6mm> () 7432
" 3B RE T ROBRE LR A EEY WRAESIREN  FEEHHRS - T ELF A
EA A B RE S A 7 B0 LIRS - (10%)

S A-BET BAGRH—FE (topaz) RELED (111) BER A DS A 2= EL
2 MIEL T 1 (10%)

aEIE

Unit face (111) FaceA' FaceB FaceC FaceD FaceE
a ik ZE 0.393 0.405 0.324 0.340 0.117 0.247
b $h % 25 0.742 0.765 1.224 e 0.330 0.234
c b} 35 0.353 0.728 0.194 0.611 0314 oo

HRUL B ®E A~E 2k H3# (Miller indices )
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5~ TEH# (A) # (B) REEARBRYHEER  F 5300 L (a) Bravais lattice % 5, ~
(b) MraFreied - & (¢) &#4%5 - (10%)

O +trmmr
@ e
O (-rmmer
® mnsr
A C
& B
B)

6 THEA—M@" = & 448 B ,( binary phase diagram)- & 18 3% & 5 7 & CaAl;Si304
Il CaMgSia0s » (15%)
(2) BEmE%RGZHB PR LE -
D) T2 BYBA B C - RAFS M C B CAMMAT  RAALZHK
FTHEANEBL? BESHNA B AN A EOBLELELE (Hlio C3E S & 1, &
P EHABRER)-

| 155¢° ;
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T 2MTH  RERTHE CGAAEH) (10%)
(a) BRFE—EEAL motif - &b — 18 Na Fo— 18 Cl 8T itk

(b) B st 46 & d 4580 motif 48 ¢ AR R —
12 o
(¢) BRRZETM L& NaCl &4 - A8 ey {8 (A~E) 588 (uniteell) ¥ >
& J§ > primitive cell » 7 /8 ¥ non-primitive cell » X % + I
{8 S AR A il o BEIE B RET

O or
0 Na*
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1. Draw the structure of each of the following compounds. (20%).

{(a) N,N-Dimethylbenzamide {(b) Methyl cyanoacetate

(c) Bicyclo[3.2.0]heptane {d) m-Chloroperoxybenzoic acid
{c) Methyl vinyl ketone (f) Ethyl acetoacetate’

(g) Ethyl acryiate (h} 2-Chloro-1,4-benzenediol

i) r —Butyfolactone (j) Pyridine

2. Give the expected major product of each of the following reactions. (24%)

(a) @ + QNH —_

. 0

( ®) H())\/\'(\/ NaBH,
‘ . 0
O cHyCH—0— o, - |
CHgCHz—O—ﬁ CH; + CH;CH,S ——»
s} _
, MCPBA
I KON, H*
(e) CHCCH=CH, ————

® OCOOH HNOs, H;80,
' Q
(® O + Br—Nb M__,_
o

1. C,H,MgCl
() CH,CHCH,CN —2F o
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3. Give a detailed mechanism of each of the following reactions. (32%)

_ CH;CH=CH,
OH
_CH,CH=CH,
(a) —L -
®) 1.NaOH,H,0, A COOH
2. H*, H,0
OH
H*,H 0
(¢} RrR—C=N 2 » R—COOH

0]
CO,Et o
+ CH,==CHCCH, »-
CO,Et

4. Deduce the structure of each of the following compounds with the
provided molecular formulas and NMR spectral data. (24%)

(2) CiH;0; : 8 1.27 (3H, 1, J= 7.1 Hz), 3.66 (2H, q, J = 7.1 Hz),
4.13 (2H, s), 10.95 (1H, 5)

(b) CeH120;: 6 1.45 (9H, 5), 1.97 (3H, 5)

(¢) CioH 20, : 8 2.02 (3H, ), 2.97 (2H, t, J = 7.3 Hz),
4.30 (2H, t,J="7.3 Hz), 7.29 (5H, 5)

(d) C5H|202 :61.32 (GH, S),320 (GH, S)

Fhtgi g
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(D) log2=0.30 . log3=0.48
()L T+ © H=1 . C=12.0=16 . Na=23 . CI=35.5

(12%) l.Describe the preparation of
(a) 500 mL of 4.8% (w/v) aqueous ethanof (C:H:OH).
(b) 500 g of 4.8% (w/w) aqueous ethanol.
(c) 500 mL of 4.8% (v/v) aqueous ethanol.

(8%) 2. Exactly 0.2120 g of pure NaaCO; was dissolved in 100 mL of 0.0731 M HCL.
{a) What mass in grams of CO, were evolved ?
(b) What was the molarity of the excess reactant (HCl or NayCO3) ?

(12%) 3.Explain the difference between
(a) random and systematic error.
(b) absolute and relative error,

(c) mean and median.

(8%) 4. What will be the pH of pure water at 0°C and 100°C 7 (K, is 1.00x10™" at
0°C and 4.00x107"% a 100°C )

: (10%)5. What weight of CH3COONa must be added to 500 mL of 1.00M CHOOH 1o
: produce a buffer solution that has a pH of 4.50 7 { pK, of CH;COOH is 4.80 )

(5%} 6. Why are standard solution of reductants less often used for titration than
standard solution of oxidants ?

! {5%) 7. In the titration of 1; solution with NaaS,0s. starch indicator is never added

uniil just before chemicat equivalence. Why ?

(12%)8. Briefly describe or define the following terms of electrochemistry.
(a) indicator electrode
(b) reference electrode
{c) liguid-junction potential
(d) Houndary potential

(10%)9. Identify factors that cause the Beer’s law relationship to depart from linearity.
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{10%)10. What is the minimum distribution constant that permits removal of 99% of a
solute from 50.0mL water with
(a) one 10.0mL extraction with toluene?
{b) two 25.0ml. extractions with toluene?

(8%)11. Two types of atomizers are usually encountered in atomic absorption

spectrometer (AAS), flame and electrothermal. Which one has better
sensitivity? Explain your answer in detail.
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