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1. (10%) Explain the following terms.

(a) glucogenic amino acid
(b) oxidative phosphorylation
(c¢) zymogen

(d) anabolism

(e) energy charge

2. (10%) The oxygen dissociation curves of myoglobin and hemoglobin

are quite different. Describe the characters of these two curve
as much as you know . Explain why they behave in different

manners.

3. (5%) The nature of polypeptide chains can be described in terms of

primary , secondary , tertiary and quaternary structures .
Explain these four terms.

4. (10%) If a bacterial culture is carrying out alcoholic fermentation of

14C-labeled glucose , in which position(s) of the glucose
molecule would the radioactive *C atoms have to be located
in order to ensure that the CO, produced during the
fermentation process is labeled with 14C 9 Show your work

clearly.

5. ( 10%) What is photorespiration ? How does it limit the efficiency of

biomass production of C, plants ?

6. (5%) The lipid bilayer of the cell membrane prevents the rapid escape

of ions as K", CI'and Mg?", from cells. Why ?
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7.(20%) Inamolecular biology lab, you will hear frequently about the
DNA sequencing in which the base ordinal in an interesting
DNA were determined. Please list its applications after
knowing the DNA sequence.

8. (30%) Please explain the meanings of following words used in

molecular biology:

(a) Southern blot

(b} Northern blot

(c) Western blot

(d) Finger printing

(e) Foot printing

() In situ hybridization

(g) PCR

(h) RT-PCR

(1) Primer
(j) Promoter
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1. Allopatric speciation 6. Pycnocline

2. Commensalism 7. Compensation depth

3. Biological magnification 8. Langmuir convention cell
4. Adaptive radiation 9. Hydrothermal vent

5. Vant Hoff's law 10. Anguilla japanica

S A (FAEEFAABREEA) (15 9)
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Fig. 1. Time-course of dark C fixation by zooxanthellas isolated from laboratory populations of Aiptasia

pallida, Laast-squaies linear regression lines are shown for each plot.
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Table ' Percentage points of the £ distribution
2l
L
df a=.10 2=05 a=.025 a=010 a=.005
; '3.078 _ 6.314 12.706 31821 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 1.47¢6 2.015 2.571 3.365 4.032
8 1.440 1.943 2.447 3.143 3.707
7 1.415 [.B95 2.365 2.908 3.499
8 1.397 £.860 2.306 2.896 3.355
9 f.383 £.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
I 11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2977
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 1.74Q 2.110 2.567 2.898
= i8 1.330 1.734 2,101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.961
20 1.325 1.725 2.086 2.528 2.845
i 21 1.323 1.721 2.080 2.5318 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 1.711 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 1.31t 1.699 2,045 2.462 2,756
inf, 1.282 1.645 1.960 - 2.326 2.576
Fram "Table of Percentage Points of the t-distribution,” Computed by
Maxine Merrington, Biometrika, Vol. 32 (1941), p. 300. Reproduced by
- Pesmission of the Biometrika Trustees.
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{1) An object is dropped from rest. Which of the following graphs correctly
represents its motion?

\ . : ’ .
L. v (A) v (B) v 'S v v
i (©) (£)
- >t t = t

(2) A particle is initially at rest on a horizontal frictionless table. It is acted upon
by a constant horizontal force F. Which of the foliowing five graphs is a
correct plot of work W as a function of particle speed v?

- W - W -
: v ' R ]:(D) ; ; ‘ iﬁE)
- W (A " &) L~ (C) )
o v v v v v

(3) The graph at the right shows the potential energy U(x) g
i for a particle moving on the x axis. Which of the parabola

following five graphs correctly gives the force F V{ ,z_’
B - x

exerted on the particle?

r4 (A) 7t (B PO Eal B ER D
%x X - IS ];Av‘x , X
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{4) A 2 kg object is acted upon by a single force in the x-direction in a manner
described by the graph below. The momentum acquired by the object is:

a. 16N-s

5L . S b. 30N

'4 c. 32N

- ‘ d. 40N-s
0 : r ; » t{=)

i o 3 r < ‘e 48N's

(5} A sinuscidal wave is traveling toward the right as shown. Which letter
correctly labels the amplitude of the wave?

101,
i (6) The figure shows a uniform magnetic field B directed to the left and a wire
151 carrying a current into the page. The magnetic force acting on the wire is:
' a. toward the top of the page
i - b. toward the bottom of the page
L B “ @ ¢. toward the left
f‘ d. toward the right
- - €. zero
i {7) The figure shows part of an electric circuit » If R=3.0kQ, C=6.0nF E,
20l =100V, Q=18nC, E, = 6.0 V, and I = 5.0 mA, What is the potential
difference V, -V, ?
i a. -13V
" : _ b8V
i 1 - 2 d 28V
B e 0V
251
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(8) A capacitor in a single-loop RC circuit is charged to 85% of its final
potential difference in 2.4 s. What is the time constant for this circuit?

a.15s b l3s e¢17s d19s e21s

= RIEIREE D JE5RE - BRE 104

1> In the electric circuit shown in Fig. 1, IfE = 8.0 V, at what rate is the emf E
providing energy to the circuit?

2 » The coil shown in the Fig. 2 has 2 turns, a cross-sectional area of 0.20 me,
and a field (parallel to the axis of the coil) with a magnitude given by
B=(4+3t) T, wheretisins. What is the potential difference, V, -V, at
t=3.0s,

3> Inthe Fig. 3, Ifa= 1.0 cm, b= 3.0 cm, and I = 30 A, What is the magnitude
of the magnetic field at point P? '

1s
12v 0o g 1
10 22
+P
Fig. | Fig. 2 Fig. 3

4 » Helium-neon laser light (A = 6.33 x 107 m) is sent thru a 0.3 mm-wide single
slit. What is the wide of the central maximum on a screen 1 m in back of the
slit?

5 » The fresh water behind a reservoir dam is 15 m deep. A horizontal pipe 4.0
cm in diameter passes through the dam 6.0 m below the water surface, as
shown in Fig. 4. A plug secures the pipe opening. (a) Find the friction force

between plug and pipe wall. (b) The plug is removed. What volume of water
flows out of the pipe in 3.0 s?

Fig. 4
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6 A French submarine and a U. S. submarine move head-on during maneuvers
in motionless water in the North Atlantic (Fig. 5). The French sub moves at
50.0 km/h, and the U. 8. sub at 70.0 km/h. The French sub sends out a sonar
signal at 1000 Hz. Sonar waves travel at 5470 km/h. (a) What is the signal’s
frequency as detected by the U. S. sub? (b) What frequency is detected by
the French sub in the signal reflected back to it by the U. 8. sub?

s sl TTCISTFTRINS
|||IH'I'I‘TT'TIIH|A|||| o T
French
50.0 kim/h HLO kmsh
Fig. 5
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# 8 CERMIE R RRIAI 2 2 B) % /R 8 /7

13051 A 3 335 89 ML R(#8 7 © NEC,NECC,SEC,EUC)
Cho A B A M5 7 (10 4)

2.3 (upwelling)if ¥ B A LB E R FEWE - REAEHB?
FATERME? (10 5)

3.3645 # (geostrophic current)® i 7 X ¥ 8 & & B — TR A Wk
W T AR b R e iR R A e A K ik
BHA MRET AT RZREAFLETH > EEREH2(109)

4. T BRI E B 7 IR TR b R B
BFIHAR -RE -BRE - BE B ANAEAL I GRRAS
FHFARETERRGAE. (10 4)

SHEWM TR ? CR RSB EFAITRASM? B ik

(BB RIEHCRAK)? BARE 7 (10 4

6. THEFACE 1 o WRMIR S AN o R R SR T 7 |
@ LE AR AR AR S D 7 B R wel) A M B
@710 4)

TRBARAT A REKFAM » BITARS I (&) — KA Sk

high tide & @k low tide ? %474 BB #—(H+E)R& L3 A (R T %
A )RE#R £ X K —4% 2 (10 4)

L H (BN S 7))

1.sound channel 4 intermal {uave
2 thermocline 5.T-§S plot
3.Coriolis effect 6. ¢ # #*(mid-ocean ridge)
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A. Complete the following reactions. (30%)

FeCly solution:

(@) Ho——@~ » 1
O3

® <} —

(c) O== + Ce',HsCH*~'1’(CaHs)z’. —— 1
1. ms

(d) 7
2 H,0
AgN03

(g) | _-CHy S Ki
H,0

CH,CI

OH 'CHzNz ’
S G
1. B,Hg
(8) @—cm - e 7

2. H,0,, OH
O
' 1,3-butadiene
100°C
8]

{15

10

120

25

130




B b oy KA B R AR R A A R
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, F3CCOOH
M NH, . CICHO R ?
Aniline/Benzene
(i) /=g : _ 7
reflux

SCH3

B. Give a specific example of the following name reactions, (20%)
1. Pinacol rearrangement
2. Aldol condensation
" 3. Mannich reaction
4. Hofmann degradation

5. Cope elimination

C. How marny magnetically different kinds of protons are there in
each of the following cothpounds 7 (10%)

@) CHOCH,CHCH0cH; (O A<CH3

OCH;
| OH |
o Br

(e) CH;0OD

O
mzz;ﬁiogb.@

DO
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D. Suggest the mechanisms for the following reactions. (10%)

OH

‘ OH’ i
| O Q7
E. Ouﬁig; ';practicai\laboratory synthesis of the following compounds.
{a) (i: —CHj from benzene and two-carbon
CH,CH, compounds

from toluene

F. Determine the following chemical structures. {209%)
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1. (20%) Define any four terms of the following list.
(Note: not "translation” of the terms from English to Chinese.)

null hypothesis indeterminate errors standard reference material
internal standard leveling solvents retention time

titration error amphiprotic solvents auxiliary oxidizing reagents
buffer capacity blank solutions  : auxiliary complexing agent
standardization confidence level EDTA displacement titration
relative supersaturation differentiating solvents liquid junction potential
electrical double layer of a colloid : "~ homogeneous precipitation

© 2. {20%) Describe (1) the principles (or mechanism) of any two of the following &evices, and (2)

the purpose of using the two devices. (You may use a drawing to illustrate your description, but
a drawing without explanation will not earn any credit.)

PMT . _ photodiode array
charge-coupled device (CCD) thermocouple .
interference filters Echellette grating monochromators
Michelson interferometer electrothermal atomizers

- potentiostat galvanostat

time-of-flight mass analyzers

3. (20%) Write down the mathematical form of twe of the following equations and describe the
meaning and application of the two equations.
Beer's law Debye-Hiickel equation van Deemter equation
Nemst equation . Henderson-Hasselbalch equation

4., (10%) Write the mass-balance expressions for a solution that is
(1) 0.1 M in H3PO4
(2) saturated with CaFs.

5. (10%) Write down the correct procedures of preparation
of a pH 4.7 buffer solution with tartaric acid concentration of 1.0 M.
{(note: Ky and K, for tartaric acid are 9.20 x 10" and 4.31 x 10°%, respectively.)
(You need to describe every preparation step and your calculations in detail.)

6. (20%) Calculate the pZn for solutions prepared by adding 20.0, 25.0, and 30.0 mL of 0.0100 M
EDTA to 50.0 mL of 0.00500 Zn®*, Assume that both the Zn** and EDTA solutions are
0.100 in NH; and 0.175 M in NH4C! to provide a constant pH of 9.0.
{note: ‘
1. The stepwise formation constants for the four zinc complexes with ammonia are _

K1 =1.62 x 10%, K;Kp = 3.16 x 10*, K(K;K;3 = 7.24 x 105, and K, K,K3K4 = 7.76 x 10,

2. Kzoy=3.2x10'
3. o4=52x10%at pH 9)
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