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1. How do prokaryotic and eukaryotic cell differ? How are they similar?
What are the current hypothetical models for eukaryotic origins?
20%

2. How can parthenogenesis, hermaphroditism and  sequential
hermaphroditism be distinguished from one another? What
advantages do animals with reproduction cycle have and to what are
these cycles usually related? 20%

3. What is an intertidal zone? What causes the zonation evident in a
rocky intertidal zone? What special adaptations are found in intertidal

zone organisms? 10%
4. ®ERABEAHE - 15%
5. wEWAAEETE EHZERAL 20%

6. K@ R Eimph (Neuron) &£ 848 EL (action potential ) Z

BT #w) | 15%
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1. #iulsafpeyds L E 4y (resting membrane potential ) 7 &5 & # &1 - 20%

). b EEn Y 2 B % B4 (clectrical synapse) Fr it B F XA

( chemical synapse ) © 30%

3. BHETARE-ETER-F LM ( hypothalamic-pituitary-adrenal axis )

z%ﬁﬁ%ﬂ&ﬁiﬁ%ﬁ%o ' 30%

4 Bl ER IS TN ERTREFRMRN o 20%
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Ten points for each questiorn, except otherwise indicated.

1. Peter Mitchell proposed the chemiosmotic hypothesis in 1961. What is it?

2. Predict the relative rates (fast, intermediate or slow) of hydrolysis and products by
lysozyme of these oligosaccharides (G stands for an N-acetylglucosamine residue,

and M for N-acetylmuramic acid):
{2) M-M-M-M-M-M
(b G-M-G-M-G-M
(c) M-G-M-G-M-G

3. What is the Pasteur effect? Which enzyme and how it is affected?

4, (20%) What components or ingredients are required for DNA synthesis? Name at
least three techniques that utilize the knowledge of DNA synthesis.

5. What are the two Mendelian principles and how can these principles be explained

in terras of mifosis.
6. Name the DNA repair systemns in Escherichia coli.

7. What is the approximate net charge of the peptide at pH 7.0? Assuming that its side
¢hains have the pK values given in the table and that the pK’s bf the termmal —NH3+

and —-COOH groups are 7.8 and 3.6, respectively.

PK values of some amino acids

Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-
PK valups (25°C)

Gly-Lys-Pro-Val-Gly-Lys-Lys-Arg-Arg-Pro- Amino acid
a-COOH  a- + i
Val-Lys-Val-Tyr-Pro-Asp-Ala-Gly-Glu-Asp- group gfloﬁfn j:ﬁ:
G]n-Ser—A_la—Glu—Ala—Phe-Pro—Leu-Glu—Phe Alanine 2.3 9.9
' ’ Glygine 2.4 9:8
Phenylalanine . 1.8 9.1
Serine 2.1 9.2
Valine 2.3 9.6
Aspartic acid 2.0 10.0 3.9
Glutamic acid 2.2 9.7 4.3
Histidine 1.8 9.2 6.0
Cysteine 1.8 10.8 B.3
Tyrosine 2.2 9.1 10.9
Lysine . 22 9.2 108

Argining 1.8 8.0 12.5
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8. Identify the effects of the following mutations of E. coli in swimming behavior as;
non-motile, swims {without tumbling) or tambles '
(a) che Y .
(b)) che Z
(c) che A
(d) che B
(e) che W

9. Based on the graphs below, please identify the curves or lines for
(i} solitary enzyme
(11) allosteric enzyme
(iii) enzyme with competitive inhibitor
(iv) enzyme with non-competitive inhibitor
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_1. Which of the following does not apﬁear to be an important biotic controlling factor of zonation
in the rocky intertidal?
(1) Parasitism, {2) Competition, (3)Predation. (4) Grazing, (5) Larval settlement.

2, In the rocky intertidal zone which one of the following resources is in limited supply?
(1) Food, (2)Mates, (3)Space, (4)Oxygen.

3. Which of the following features is the major contributor to zonation in sandy beaches?
1. Space, 2. Wave action, 3. Competition, 4. Particle size, 3. Predation, 6. Beach slope.
(D1and2, (2)3,4,and5, (3)2,4and6, (4)4,5,and6, (5)1,3,and5.

" 4.As one proceeds from an oxidized zone through the RPD layer and into the anoxic zone the
color of the mud changes from . (1) gray to black to brown. (2) brown to black to
gray. (3) gray to brown to black. (4) brown to gray to black.

5. The major predator on mud flats are . (Dfish and birds, (2) fish and crabs,
(3) fish and snails, (4) snails and birds, (5) crabs and snails.

6. A central theme in marine ecology is that whenever predation is reduced
(1) densities are reduced, (2) competition is increased, (3) competition is decreased, (4) grazing

pressure is decreased.

7. An osmoconforming organisms is one is which . (1) The animal conforms to the
contours of the substratum.  (2) the mechanism to control the salt content is poorly developed. (3)
the animal does whatever the other animals surrounding it does.  (4) the mechanisms to control the

salt content is highly developed.

8. Which of the following statements is not true ?
(1) About 71 percent of the surface of this planet is covered by salt water.
(2) The average depth of ocean is 3.8 km, giving a volume of 1370 x 10° km®,
(3) Seawater is slightly alkaline, usually pH ranging from 7.5 to 8.4.
(4) The oceans are equally distributed over the earth.
(5) There are organisms living in 85°C hot springs.

9. Which of the following ions is not the major constituents of seawater ?
(1) Magnesium.  (2) Sulfate.  (3) Potassium. (4) Bicarbonate. (5) Calcium

10. Which of following oceans is the largest in the world ?
(1) South China Sea.  (2) Atlanti¢ Ocean. (3) Pacific Ocean.
(4) North Sea. (5) Indian Ocean.
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11. The two most abundant inoi'ganic ions in seawater are and .
(1) calcium, potassium, (2) chlorine, magnesium, (3) calcium, sodium, (4) sodium, chlorine,
*(5) chlorine, sulfate.

12. Pure water absorbs which of the following colors of light the most rapidly ?
(U Red, (2)Orange, (3)Yellow, (4)Blue, (5) Green.

13. The deep, flat bottom of the ocean floor is kmow as the . :
(1) continental slope, (2) submarine ridge, (3) abyssal plain, (4) continental rise, (5) eceanic
ridges. :

14. The zone of rapid temperature decline with depth is known as the .
(1) Gyre, (2)Rings, (3)Eddies, (4) Thermocline.

15. Which of following biological oceanographic expeditions is the pioneer ?
(1) Princess Alice, (2) Discoveryl, (3)Challenger, (4)Abvin, (5)National.

16, Which of following habitat types comprised the smallest portion of ecological oceanic area?
" (1) Continental slopes, (2) Continental shelves, (3) Oceanic trench,
(4) Littoral zones, (5) Abyssal plains.

17. Which level of ecology considers energy flow and chemical cycling?
(1) community. (2) ecosystem. (3) organism. (4) population. (5} cell.

18, Upwelling in the ocean (1) are locations of reef communities. (2) occur over deep-sea
hydrothermal vents. (3) are responsible for ocean currents.  (4) bring nutrient-rich water to the
surface. (5) are the r water currents in tropical area.

19. When one species was removed from a tidepool, The species richness became significantly
reduced. The removed species was probably (1) a strong competitor. (2) a potent parasite. (3).
a resource partitioner. (4) a decomposer. (5) a keystone predator.

20. Phytoplankton are the basis of the food chainin (1) wetlands. (2) the oceanic pelagic biome.
(3) rocky intertidal zones. (4) deep-sea thermal vents.  (5) rain forest.

21. Where is “red tide” most likely to occur? (1) headwaters of a stream.  (2) downstream area of a
river. (3) openocean. (4) intertidal zone of an ocean.  (5) red sea.

22. The species richness of a community refers to (1) the relative numbers of individuals in each
species.  (2) the number of different species found in a community. (3) the feeding relationships
or tropic structure within the community. (4) the ability to persist through disturbances.
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- 23. In a mark-recapture study of a sea bream population, 1000 fish were captured, marked, and
released. In a second capture, 200 fish were captured; 2 of these were marked. What is the
estimated number of individuals in the sea bream populations?

(1) 20000. (2) 100000. (3)200000. (4) 40000,

_ 24, The concept of trophic structure of a community emphasizes the (1) prevalent form of
- vegetation. (2) effects of coevolution. (3) feeding relationships within a community.

(4) species richness of the community.

'25. Which of these ecosystem has the lowest primary productivity per square meter?
(1) asalt marsh.  (2) an open ocean. (3) a coral reef. (4)a grassland.  (5) Rain forest.

—~ MZ& (50%)

1. SR BAA 4E & ey © Kuroshio Current ” #&M Lt S0 A WERAMER
2 (15°%) |
O HEEARERANMBASEERRLESXARBENLRGEER R ERELE=w
TERBENTERRABRYATRRBET  HERBARBSIANTHLAR
7 R RRHESLERRLEFRRRATREAHERBELE ? AN
o e 5 & R AR 7 (15%) ,

BB ERABARSELELHER? (20%)
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1. Please explain the following terminology:
(a) Ho: p=1 and Hy: p70.23 ‘What is the meaning of subscription of 0 and a of the B? (10%)
(b) ANOVA, write the meaning in English. (10%)
() p(2%)
@ o 2%)
(e) n 2%)
() 88(2%)
(g) Significant (2%)

2. In case of a set of two repeats {1, 3}, its mean is 2.
(2) What is the standard deviation (SD)? (1%)
{b) To express the data, one might say 2+1 (2-1=1 for 1 and 2+1=3 for 3). However, from the
statistic data, people express the data as mean=SD. Did yon get the same result? Please

explain it whether or not you get difference. (3%)

3. In case of a set of three repeats {1, 2, 3}, its mean is 2 again,
(2) What is the standard deviation (SD)? (2%)
(b) To express whote range of the data, one might say 21 (2-1=1 for 1 and 2+1=3 for 3).
However, from the statistic data, people express the data as mean+SD. Did you get the
same result? Please explain it whether or not you get difference. (4%)
(¢) Explain why the conclusion here is different from Question #27 (5%)

4. An aquaculture farmer claimed the mean size of juvenile is 1.5 inches with standard

deviation of 0.1 inch.
(a) Please calculate the percentages of fish that are not bigger than 1.2, 1.3, and 1.4 inches,
respectively. (24%)
(b) Give an example to show what required conditions should be hold for calculation of part
{a). (6%)

5. In linear regression, y=ax+p is the equation. Please use the theory of "'Least-Square"' to prove
or derive the formula to acquire the slope o and intersection p. The experiment data are {(x0»

Vo) (X1, Y1), (%25 Y2)soes (i ¥iby <ot (Xns yo)}. 25%)
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i. Anobject is thrown vertically into the air. Which of the following five
graphs represents the velocity v of the object as a function of the time t 7
a. b.

c. d. e '
v vJ\ Y v v
t h >t £ -t L’t

2. Two carts A andrB, having spring burnpers, collide as shown. Cart A has a
mass of 2 kg and is initially moving to the right. Cart B has a mass of 3 kg
and is initially stationary. When the separation between the carts is a

minimum: —
a. cart B is still at rest mﬂﬂ
b. cart A has come to rest 9.
c. both carts have the same momentum
d. both carts have the same kinetic energy

e. the kinetic energy of the system is at a minimum

3. Two disks are mounted on low friction bearings on a common shaft. The
first disc has moment of inertia I and is spinning with angular velocity w.
The second disc has moment of inertia 21 and is spinning (in the same
direction as the first disc) with angular velocity 2@ as shown. The two
disks are slowly forced toward each other along the shaft until they couple

and have a final common angular velocity of: —_—
w) 2
I 21

a 50/3, b o3, c o7/3, d @, e3w

4, An object is dropped from an altitude of one earth radius above the earth’s
surface. If M is the mass of the earth and R is its radius, the speed of the
object just before it hits the earth is given by:

a. VGMIR, b. JGM/2R, ¢ \2GM/R, d. NGM/R
e. NGM /2R
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5. A large tank filled with water has two holes in the bottom, one with twice
the radius of the other, In steady flow the speed of water leaving the larger
hole is the speed of the water leaving the smaller.

a. twice, b.fourtimes. c.half, d. one fourth, e.the same as

6. The displacement of a string carrying a traveling sinusoidal wave is given by
y(x,8)=y, sin(lx—wr—¢). At time t = 0 the point at x = © has a
displacement of 0 and is moving in the positive y direction. The phase

constant ¢ is:
a 45°, 5.90°% c.135°, d.180°% e.270°

7. If the speed of sound is 340 mys, the two lowest frequencies of an 0.5 m

organ pipe, closed at one end, are approximately:

a.170 and 340 Hz, b.[70and 510 Hz, c. 340 and 680 Hz
d. 340 and 1020 Hz, e.57 and 170 Hz

8. In the diagrams below, all light bulbs are identical and all seats of emf are
identical. Tn which circuit (a, b, ¢, d, &) will the bulbs glow with the same

brightness as in circuit X? _@

_ X
a. b. c. dl @,
[od b lsss 188 &5

9. Which graph below correctly gives the magnitude of the B field outside an
infinitely long straight current-carrying wire as a function of the distance r

from the wire?

a. b. c. .d. &.
: &
B B B .B :
A B e { <
E 13 r r r
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10. The term “virtual” as applied to an image made by a mirror means that the

image:

a. is on the mirror surface,

b. can not be photographed by a camera
¢. is in front of the mirror

d. is the same size as the object

¢. can not be shown directly on a screen

= SRR A SH - BRI0 S

1. As shown in Fig. 1, 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 { and negligible
mass. What is the minimum value of v such that the pendulum bob will

barely swing through a complete vertical circle?

2. A siphon is used to drain water from a tank, as illustrated in Fig. 2. The
siphon has a uniform diameter. Assume steady flow without friction. (a) If
the distance # = 1.00 m, find the speed of outflow at the end of the siphon.
(b) What is the limitation on the height of the siphon above the water
surface?

3. A sphere of mass. M is supported by a siring that passes over a light
horizontal rod of length L as shown in Fig. 3. Given that the angle is &
and that the fundamental frequency of standing waves in the section of the
string above the horizontal rod is f; determine the mass of this section of the

string.
LT "'-..\
-
x N
~
Y
A
1
[}
|
)
!
) /
'
;
.
g
mn
[ -.:/___.“._,';
—————e —
v v/%

Fig. 1 Fig. 2 Fig.3
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4, An electron moves in a circular path perpendicular to a constant magnetic
field with a magnitude of 1.00 mT. If the angular momentum of the electron
about the center of the circle is 4.00 x 10 J.s, determine (a) the radius of
the circular path and (b) the speed of the electron.

5. IfR=1.00kQ and g= 250 V in Fig. 4, determine the direction and
magnitude of the current in the horizontal wire between & and e.

R 2R
b : d
+ ) 3
E 7. NWur s - T F
a° -

Fig. 4
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LATFEATT » HrE s 4x100m’ » FRBER 70x10°m"s » AN AKIER
REES 36.25 » FIHYEKINEEER 37.75  HEERSFEAEETFEAR  REATK
BB To T REKEIT R Touw = 7 10'/s » SRR (residence time)}2 %4>
7 (12 43)

70 x 10% m3/s

2 A R S A A T 5 R SRR S R AIR? ELER R RS - R
VERL - E - EEIIAMARET (1247

3 ZE KRR E SRR Y AR (Phase velocity FIBLRAHTZR? 48
HEL KR FEEIER? (12 73)

AJAEEAEE /NG FERISTY Mo WY ERURARIED? (12 29)

5 B (geostrophic low)EIHRMAR? BRI KEBEMFRMLTA Fil
Ay, EEERER T - BEEEARRAE R B AR (TR IR AT
s AR AN (12 47)

6 TR G N BE TR AR FE—ANEERIAN (12 77

7 BT (B NE 4 5T)

(Dstratified ocean (5)sound chammel
(2)thermohaline circulation {6)Ekman spiral
(3)T-S curves (7)coastal and equatorial upwelling

(4)potential temperature
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1. . metallic bonding 6. Precambrian

2. metamorphic Index minerai 7. marine magnetic anomaly
3. sorting 8. epicenter

4. mass wasting (mass movement) 9. lithification

5. magmatic differentiation 10. hot spot

=+ HMEE (HME105 - £7045)

1. (@ORAABHERSELENERAMRS KLEH 2RAELAMRFAFZAE K
WLESy ?
(0) S A A B I & A RS KL B KoL~ £ 201) R AHHHR
Fedp AR R KLkt 7 |

2. AR T TS AR A TR 0 B BN M ERAR LI MBI RBE

3. BEZAOWERRARBELFALGRERRY ? KAKALE HARAL -

4. £ EHAAMERRANTEEEREH > AR -

5, SEKBATUSARERY 75K ERHE  RRAL -

6. m?#ﬁﬁﬁﬁ%ﬁﬁ%ﬁmmmmmﬁﬁﬂ#ﬁ@mmwwm=ﬁﬁ%%ﬁ
RRBEEFRABHFNRT

7. & ¥ — {8 045450 5 8 K s (divergent boundary) & B & ¢k (convergent
boundary) 2 AR B B s R Er s B E - AR LERF RS ERREL
REBAEREE 2T ER L -
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1LEMEERRRR: (10 47)

Lim 2rx-32
(a) x—0 X

2REHE S (x) (1053)

Inx

(a) fx)=——

x+1
3R THIRES (302)
@ | (5—,65_17 o
© _[ Vx Inxdx

© jol jol"y xdxdy

AFE T BB SR (10 47)
4

(a) n=l ;l—"r—l

s ~—HE—F AR BEAES 16 SHEERN TR NERESPHRT

FEREES D (1047)

—2xt +3x% —x+1

1.
(b) xilzlm x4 _xz +1

(=4
xt+1

by S (%) =

®) Ixz cos xdx

[ —F—
@ h xafx — 1

0 il g
~ 81N A
027

n=l

6. 550 A = Pyzi - £y + xy’k » 3K diveurl )=V -(Vx 4) (1073)

AR f(x) = 4x'° + x*° - EEEEERR RS (1077

84 w=rx+yizt  x=lvu’ 4V y=uwy

v

» z=3u ’?%EL@ (1043
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1.Navier-Stokes equation 6.1ift and drag of airfoil
2.turbulent and laminar flow 7.Venturi meter

3.shear stress and viscosity 8.Mach number
4.dimensional analysis 9.Bernoulli equation

5. hydraulic jump 10.viscous sublayer

T —EMRIREER 35 m - SRS 11 ms > ERD—RRER 1 m REBEINZRIE
HE - FEERAEERRS D SAME ERAIEDEAIZS T (10 2)

= -~ Determine the gauge pressure at point A in pascals. Is if higher or lower than
atmospheric? (specific weight of water = 9790 N/m?, air = 11.8 N/m®, mercury =
133,100 N/m*) (10 43)

oil,
$G=0.85

45 em

0 - A flow field is described by the streamline equation (15 73
Y =Xy

{a) Determine the velocity field _

(b) Determine the velocity potential function

(c) Determine whether the flow satisfies the continuity equation

(d) Determine whether the flow is rotational

T - H—ERES 142 n's  KENREETS  Aa—ERE  BR
300 kW BT o SRV EEIE (L I DFFIEIERS: A =04m™ > A, =02’
Z1=9m Z;=24m p; =138 KPa » p; =69 KPa » 315 1 f1 2 BiEHIZAGHEX -
(kLB 9810 N/m® » P(BEE)=QpgE » Q: Ji - B: 7KH) (15 72)
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electronegativity 6. unit cell

solid solution 7. twinning

crystal form 8. amorphous

streak 9. electron microprobe

mineral 10. Haiiy's Law (Law of Rational

Indices)

© M%E (HE104 0 RT0H)

() BT BWOKBREEID) BETHATEAE? (0 # & 5 — R SRR A AR
BER?

1*155_75{%%%ﬁ#ﬁ’aﬁﬂis?&uﬁﬂmﬁ#ﬁé@%ﬂ'&ﬁﬂiﬁiﬁ#ﬁ ? MU F RS
@M bR EL S FHRL  AERERAT  RALTETEN -

fFE a2 (point group) ? f73§ XM & (space group) ? M ey AR FIREAAAL T
k4 B 32,50 fL b4 (NaCh & #ifo fAcsa(CsCl &M > BRA LA B X -

R4 154 = # T4 % B ( stereoprojection) & {32 & % 4% (face pole - F general form
ZBE) AT EHZHRBEN K LR KRR BE B350 HBAA R B A
&z BW A% (crystal system and crystal form)
(8) #2483 » (b) 2/m 2/m 2/m
W9 F 7] Hermann-Maugin %32 % # (HEARMERA I RAHERE 7 &+ER
FARHERYNSEERAANNRAN ? THBEINA)

(a) F4,32+(b) C2/m
% — &5 (feldspar) &2 » 88/t S5 4 40 L6 % B4 B SiO= 65.90 % > AlOs = 19.45
% » Fe;05 = 1.03 % + Ca0 = 0.61 % » Na,0 =7.12% » K0 =6.20 % ( EFEHL)

WAL EG22X (ER N HEE  RFEOS= 16.0+Si=28.1:Al=270-Fe=
55.8-Ca=40.1+'Na=23.0-K=39.1)"




By LkEA+T-$FERLHRBLLARMA
2% 8% | x

o TR A% (AR )

1. Give the structure of each of the following compounds. (12%)

(D 7-hydroxy-7-methyl-4-octen-2-one
(2) 4-hydroxy-3-ethoxybenzoic acid

(3) N-methylacetamide
(4) (ethoxymethyl)benzene

2. Write the product of each of the following reactions. (30%)

(1) (8)
CHyCHCCH,CHycon _ NVBHe» CoHSOH
+ CHClL {CH;1COK !I) y)
(CH;);COH
(2) (9)
i 1. LiAd ther
CH,CH,CN(CHy), _ 1 LialR,  other |
1. NaNO; , H™ . Hs0 1l 2.H", 10
2.H3P01,H20,25°c
Br
NH;
3 (10)
= ' hvor A NH;
R/—-\R +  CHyNy . ﬁ
CH,CCl
Pyridine
4)
OH "
& CHgNy, —2 o
0
(5)
y
CH3ﬁCH2CCH3 + H;C2CHﬁCH3 __ Pyndine
I !
(6)

Ml‘lOz , CHCI,
CH;CHCH,CHyCHCH==CH — 5~

OH H

M

i
CF3CO,H , CHCly

CH3CH2ﬁCH2CH3
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3 Write a step-by-step mechanism of each of the following reactions. (30%)

Q
|; (1.1, NaOf i

— + CHI
CCHy — o C—OH s

{ \ fo\/\OH
HO

(3)
: CHO
CI§
0, 0 1. LiAlH, , ether N
X/\H/NHZ e 4 |
2. H')
o}
()
") .
(é 1. BrMgCHyCH;CHaCHyMgBr  THF
H
2. H Gy O

H
4. Show how you would synthesize the following compounds from the indicated starting
materials. You may use any additional reagent you need. (18%)

(1

o

CO,C,H
from =2

C0,C,Hs

2
0

K O
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5. Deduce the structure which would be consistent with the spectral data and molecular

formula given. {10%)

CioH1002
IR : 1720, 1630, 1578, 1490, 980, 765, 684 em’!

'HNMR : §3.82 (3H, 5), 6.44 (1H, d, J= 16.2 Hz), 7.34—7.57 (5H, m), 7.71
(1H, d, J=16.2 Hz).
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(12%)1.Explain the difference between -
(a)accuracy and precision.
(b)mean and median.

(c)variance and standard deviation.

(9%)2.How would you prepare
(2)20.0% (w/v) aqueous ethanol ?
(b)20.0% (v/v) aqueous ethanol ?
(c) 20.0% (w/w) aqueous ethanol ?

(8%)3.What is the pH of the buffer formed by adding 50.0 mL of 1.00 M
NaH,PO, with
(2)50.0mL of 0.50 M HC1 ?
(6)50.0mL of 0.50 M NaOH 7
(For H3PO,, pKay=2.3, pKa=7.2, pKa;=12.3)

(8%)4.Distinguish the following terms for titrimetric methods of analysis.
(a)the equivalence point and the end point of a titration
(b)a primary standard and a secondary standard

(6%)5.Calculate the percentage of MnO in a mineral specimen if the I»
liberated by a 0.1334 g sample in the net reaction
MnQ; ¢ + 4H" +2I'— Mn®'+ [+ 2H,0
required 32.30 mL of 0.07220M Na,S.0;,
(atomic weight of Mn=54.9)

(6%)6.An aqueous solution contains NaNOs and KSCN. The thiocyanate
ion is precipitated as AgSCN by addition of AgNQ;. After an excess
of the precipitating reagent has been added,

(a)what is the charge on the surface of the coagulated colloidal
particles ? ' _

(b)what is the source of the charge ?

(c)what ions predominate in the counter-ion layer 7

(9%)7.Describe or define the following terms in electrochemistry.
(ajpotentiometric methods
(b)electrogravimetric methods
(¢)coulometric methods
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(6%)8.Describe alkaline error in the measurcment of pH. Under what
P
circumstances is this error appreciable ? How are pH data affected

by alkaline error ?

(5%)9.From the standard potentials
TI' + 6= Tl E'=-0.336V
TICly + &= Tlgy+CI E’=-0.557V
Calculate the solubility product constant for TICL

(5%)10.A compound had a molar absorptivity of 2.00x10° L « cm™ - mol”,
What concentration of the compound would be required to produce
a solution having a transmittance of 10.0% ina 2.50 cm cell ?

(6%)11.Show the basic structure and describe the principle of
spectrofluorometer.

(9%)12.Define the following terms for atomic absorption spectroscopy.
(a)atomization ‘
(b)hollow-cathode lamp
(c)sputtering

(6%)13.Describe the fundamental difference between adsorption and
partition chromatography.

(5%)14.Describe the basic principle of size-exclusion chromatography.




