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~ 1. Ocean acidification is the decrease in the pH (scale of acidity and alkalinity) and increase in
acidity of the Earth's oceans. It is caused by the increase of carbon dioxide (COy) in
the atmosphere emitted by burning of fossil fuels. More than 30% of the carbon dioxide in the air
goes into the oceans. Carbon dioxide molecules are dissolved into water gradually. The products
of this process are hydrogen ions (H+) and bicarbonate ions (HCOj3 ), and thus excess carbon
dioxide in the atmosphere can decrease pH of water bodies.

2. Photosynthesis is a process used by plants,.algae and cyanobacteria to fix carbon dioxide and
produce biomass. Solar energy is used as a driving force in this process, and oxygen is released as
a side product. The primary product of photosynthesis is triose phosphate, which is converted to
glucose, starch, cellulose, lipids and other compounds.

3. Alternative energy such as solar energy, wind power, ocean current energy and bioenergy can
replace part of fossil fuels to generate energy for human use. Use of alternative energy can
decrease emission of carbon dioxide, therefore ameliorate ocean acidification and global climate

change.

4. Returning to the sea, just like invasion of land, has occurred in many groups of animals and
plants. For flowering plants, traits adapted to the terrestrial environments have to change or adopt
a new function to allow the plants to survive and prosper in the sea where water motion tends to

rotate and move seeds.

5. National Sun Yat-sen university, one of the top universities in Taiwan, is located in the north of
the harbor in Kaohsiung City. It has six colleges, including Marine Sciences, Arts and Literature,

Science, Engineering, Sociology and Management.
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1.stagnation point
2.cavitation

3.Froude number

4 pitot tube

5.dynamic similarity
6.Mach number
7.ideal fluid
8.Coriolis acceleration
9.potential flow
10.Moody chart

=~ EA (HAAE 10, 0 #3150 9)
1. Write the Navier-Stokes equation of an incompressible viscous flow and explain the meaning of each
term in the equation.
2. At a certain location the ocean current speed is 2 m/s. Determine the actual power generation potential
of a turbine with a blade diameter of 50 m at that site, assuming an overall efficiency of 30%.Take
the seawater density to be 1025 kg/m’.
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4. The drag force, F, on a smooth sphere depends on the relative velocity, V, the sphere diameter, D, the
fluid density,p, and the fluid viscosity, . Obtain a set of dimensionless groups that can be used to
correlate experimental data.
5. Water is flowing in an open channel at depth of 2.5 m and a velocity of 2 m/s. Then it flows down a
contracting chute into another channel, with the depth and the velocity being 1 m and 10 m/s,
respectively. Assume frictionless flow, determine the difference in elevation of the channel floors.
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(12) 473F potential temperature ?
(13) H+JEE A& greenhouse effect ?
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The genetic material that we inherit from parents is (a) RNA; (b) EDA; (c) DNA; (d) DHA.
DNA consists of two polynucleotide strands called (a) proteins; (b) double helix; (c) twins; (d) lipids.

Which of the following organelles is not found in an animal cell? (a) plasma membrane; (b)
lysosome; (c) chloroplast; (d) mitochondrion.

Which of the following organelles is the cell’s genetic control center? (a) nucleus; (b) cytoskeleton;
(c) golgi apparatus; (d) ribosome.

Which of the following organisms can regenerate its intestine? (a) sea cucumber; (b) lizard; (c) sea
anemone; (d) sea seal.

The reproductive process that involves the union of a sperm and an egg is called (a) cell division; (b)
sexual reproduction; (c) regeneration; (d) asexual reproduction.

Starch is a polymer of (a) lipid; (b) fructose; (c) amino acids; (d) glucose.

Which term in the following can be defined as “all of the individuals of particular species living in an
area” (a) ecosystem; (b) population; (¢) community; (d) organism.

What kind of molecules in the following is the major component in plasma membrane? (a)
phospholipids; (b) carbohydrate; (c) triacylglycerol; (d) cholesterol.

10. The process to engulf particles into cells is called (a) endocytosis; (b) endosymbiosis; (c) exocytosis;

(d) endomembrane.
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1. diagenesis (3%)
2. turbidite (3%)
3. unconformity (3%)
4, isostasy (3%)
5. tsunami (3%)
6. Holocene (3%)
7. normal fault (3%)
8. accretionary prism (3%)
9. metamorphism (3%)
10. zircon (3%)
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(a) [cos*xdx (5%)
(b) f(x—1)*dx (5%)

(c) [sin®xcos?xdx (5%)

2. (a)3A Taylor Series #3Vx—1 #xBHE X' (15%)

(b)FI A 2A k& 2 K V1268058 (109%)
3. RTFHFBAZBREURENME 2=y +2xy° - 12x+ 6 (20%)
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