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1.Aerobic oxidation
2.Double bond

3.Particulate organic carbon
4.Buffer capacity

5.Brakish water

6.Hypoxia

7.Anion

8. Henry’s law

9.Decay

10.pH
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(1) hydraulic jump (2) continuity equation (3) Newtonian fluid (4) cavitation
(5) streak line (6) The Buckingham’s Pi theorem (7) Navier Stokes equation
(8) Reynolds transport theorem (9) Moody chart (10) Pitot-static tube

= ~ A venture meter, shown as below, is a carefully designed constriction whose pressure difference is a
measure of the flow rate in a pipe. Using Bernoullis® equation for steady incompressible flow with
no losses, show that the flow rate Q is related to the manometer reading h by the following formula

= A, [2¢h{py — p)
V1= DO/D)Y ¥ p

Where p and pum are the density of the pipe fluid and the manometer fluid, respectively. (12 %)

= ~ A copepod is a very tiny zooplankton approximately 1 mm in diameter. We want to know the drag
force on the copepod when it moves slowly in fresh water (density is 1000 Kg/m?, viscosity is 10
m?/s). A scale model 100 time larger is made and tested in glycerin (density is 1263 Kg/m?,
viscosity is 1.19 x 103 m?/s) at V = 30 cm/s. The measured drag on the model is 1.3 N. For similar
conditions, what are the velocity and drag of the actual copepod in water. (12 4~)

g ~ A block of concrete weighs 50 kg in air and weighs only 30 kg when immersed in fresh water of
density 1000 Kg/m®. What is the average density of the block? (12 4-)

#. ~ Given the Eulerian velocity vector field
V=3ti+xzj+ ty?k, find the total acceleration of a particle. (12 4°)

75 ~ If the velocity field is
u=ax-y) v=-2axy w=0
Show that the flow is irrotational.
Then find the velocity potential. (12 4~)
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Weathering
Cross-bedding
Banded Iron
Cleavage
Boudinage
Tsunami
Passive Margin
Transform Fault
Plate
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1. Genetics (2 {#£2), genomics (BLAREEZ), PCR (B &G EH T FE), biodiversity (ZE47 2655 1E),
morphology (JEREEE), phylogenetics (Ri4%[f (%52), evolution (JE1L).

2. COz (% {Eh%), photosynthesis (J&&EFH), global climate change (&R & [F£451E), methane
(FH¥5E), coral bleaching (Hii#i 5 1L).

3. Enzymes ([i§), proteins (&), membrane proteins (J£Z& 4 ), water soluble proteins (7K21%
£ ), receptors (52F5), transporters (375 ), phospholipid bilayer (¥£/@REHsE).

4. Natural variation (HZA%85), point mutation (E522%¥), chromosome recombination (L fEfE
4H), genome fusion (FLRIEEEL), genome duplication (A EE#F ), natural selection (FiE).

5. Endosymbiosis (F13£4:), ectosymbiosis (#h3£4E), mutualism (& FJ4#£45), commensalism ({FF]

Ft4E), parasitism (274E), competition (553%), neutralism (SR I7 8 E4E).
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River inputs play an essential role in global water cycles and biogeochemical cycles. They transport
water and large amounts of nutrients, such as nitrate, phosphate, and silicate, to support the estuaries’
high productivity and biodiversity. Submarine groundwater discharge is an important source of
nutrients in many coastal oceans, too.

The oceans cover about 70% of the earth's surface with an average depth of about 3,700m. The
deepest part of the ocean, the Challenger Deep, with a depth of 10,929m, is located in the western
Pacific Ocean.

Global warming and ocean acidification are two key global environmental changes. Ocean
acidification reduces the calcification rates of many marine organisms, including corals. A rapid
increase in sea surface temperature increases the frequency of coral bleaching events.

Plastic is a very stable man-made organic product. The sources of plastic waste in the oceans are very
diverse, including riverine and atmospheric inputs, illegal dumping activities, and direct at-sea
littering from shipping, fishing, and aquaculture activities.

Each person consumes about 0.3-0.4 m? of tap water daily in Taiwan. We cannot take seawater as
drinking water directly because one kilogram of seawater contains about 35g of salt. Fortunately, we
can use reverse osmosis treatment to make drinking water from seawater at an acceptable price now.
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1. River inputs play an essential role in global water cycles and biogeochemical cycles. They transport
water and large amounts of nutrients, such as nitrate, phosphate, and silicate, to support the estuaries’
high productivity and biodiversity. Submarine groundwater discharge is an important source of
nutrients in many coastal oceans, too.

2. The oceans cover about 70% of the earth's surface with an average depth of about 3,700m. The
deepest part of the ocean, the Challenger Deep, with a depth of 10,929m, is located in the western
Pacific Ocean.

3. Global warming and ocean acidification are two key global environmental changes. Ocean
acidification reduces the calcification rates of many marine organisms, including corals. A rapid
increase in sea surface temperature increases the frequency of coral bleaching events.

4. Plastic is a very stable man-made organic product. The sources of plastic waste in the oceans are very
diverse, including riverine and atmospheric inputs, illegal dumping activities, and direct at-sea
littering from shipping, fishing, and aquaculture activities.

5. Each person consumes about 0.3-0.4 m® of tap water daily in Taiwan. We cannot take seawater as
drinking water directly because one kilogram of seawater contains about 35g of salt. Fortunately, we
can use reverse osmosis treatment to make drinking water from seawater at an acceptable price now.
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1. Genetics (i2{ZEZ), genomics (ELAIFEE), PCR (ZX-&TiE 57 FE), biodiversity (ZEH2564514),
morphology (F2HEE2), phylogenetics (¥R 4% FH{422), evolution (E4L).

2. CO2 (& {Lhx), photosynthesis (Y&&1EFH), global climate change (£ B R [EE43E), methane
(FAJ5E), coral bleaching (HiHH = (k).

3. Enzymes (fi§), proteins (£ H’H), membrane proteins (F£85 [5), water soluble proteins (7K1
£ ), receptors (Z#5), transporters (&85 [H), phospholipid bilayer (/2R I5E).

4. Natural variation (H #3258 52), point mutation (252€%#), chromosome recombination (JY @ EEE
&H), genome fusion (F:FEEFIE), genome duplication (BRI A2 #4), natural selection (FEE).

5. Endosymbiosis ([NF£4), ectosymbiosis (#83£4E), mutualism (B F]2£4:), commensalism ({7

H4), parasitism (Z742), competition (553%), neutralism (cp 17 14EFE4E).
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