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1. Facilitated membrane transport:  (A) selectively internalizes ligands of cell surface receptors B)is
responsible for transport of glucose across the plasma membrane (C) transports RNA. out of the
nucleus through the nuclear pore complex (D) is mediated by gap junctions (E) is only see in
bacteria

2. Polycistronic means: (A} a virus that has more than one DNA fragment in its genome  (B) a gene
having a single transcript that has more than one open reading frame (C) a cukaryotic gene regulatory
region with more than one binding site for transcription factors (D) a type of cell cycle that lacks a G1
phase  (E) a chromosome with more than one centromere

3. Anucleosome is:  (A) the capsid of a virus that replicates in the nucleus - (B) a ribosome thatis
translating a protein while attached to the RER  (C) the crystalline core of a peroxisome (D)2
complex of histones and DNA  (E) a radioactive isotope used for DNA sequencing

4, During DNA synthesis, the lagging strand is synthesized: (A) asRNA - (B) as Okazaki fragments
(C) as plasmids (D) ina3'to 5' direction ~ (E} outside the nucleus

5. Saying that the genetic code is degenerate means:  (A) that in less evolved organisms, codons only
consist of two bases  (B) that during evolution the genetic code changed in most organisms  (C) that
many amino acids are represented by more than one codon (D) that U replaces T in mRNA  (E) that
more than one ribosome can translate a single mRNA molecule at the same time

6. The enzyme that you would use for joining DNA fragments in a cloning experiment is called:  (A)a
restriction enzyme  (B) DNA polymerase  (C) RNA polymerase (D) DNA ligase  (E) reverse
transcriptase

7. The function of the lysosome is:  (A) to protect the genomic DNA from outside chemical insults  (B)
the location for synthesis of secreted proteins  (C) to produce a proton gradient for production of energy
(D} to store starch granules (E) to degrade material internalized into the cell by endocytosis

8. The kinetochore is:  (A) the point where the mitotic spindle attaches to the chromosome (B) the name
of the lattice surrounding coated vesicles  (C) the basal structure of 2 eukaryotic flagellum (D) the
site where proteins are imported into mitochondria  (E) the chlorophyll molecule that starts the electron
transport chain

9. A nonsense mutationis:  (A) a mutation that converts one amino acid to another  (B) a mutation that
alters lipid biosynthesis  (C) 2 mutation that creates a stop codon from an amino acid codon (D) a
mutation that makes a cell more susceptible to viral infection  (E) a mutation makes no sense

10. The clonal selection theory is an explanation for  (A) how a single type of stem cell can produce both
red blood cells and white blood cells ~ (B) how antibody proteins can be molded to fit antigens after the
antigen interacts with an antibody-producing type of cell (C) how an antigen can provoke development
of very few cells to result in production of high levels of specific antibodies (D) how HIV can disrupt _
the immune system  (E) how macrophages can recognize specific T cells and B cells

11. The shaping of an animal and its individual parts into a body form with specialized organs and tissues is
called  (A) induction (B) organogenesis  (C} differentiation (D) determination (E) pattern
formation :

12. All Protista are alike that they are:  (A) autotrophic (B) heterotrophic (C) unicellular

(D) evkaryotic  (E) flagellated
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13. Which of the following is a FALSE statement about the ways that prokaryotic cells differ from eukaryotic
cells?  (A) The prokaryotic genome has a unique organization (B) Prokaryotes have a relatively
simple organization of their cytoplasm (C) Prokaryotes have a cell wall with unique components

. (D) Prokaryotes lack specialized membranes (E) Prokaryotes are usually smaller than eukaryotes

14. Cephalization is primarily ~ (A) an adaptation to the method of feeding  (B) due to the fate of the
blastopbre (C) the result of the type of digestive system ' ) the result of segmentation  (E) an
adaptation to movement '

15. Reverse transcriptase is:  (A) an enzyme that makes a DNA strand using RNA as a template (B} an
enzyme that produces mirror image amino acids ~ (C) an enzyme that flips lipids between the outer and
inner membrane leaflets (D) an enzyme that unwinds the DNA double helix during DNA replication
(E) a regulatory protein that controls the cells entry into mitosis during the cell cycle

16. All of the following animal groups have evolved terrestrial life forms except (A) Echinodermata
(B) Crustacea  (C) Mollusca (D) Arthropoda (E) Veriebrata ‘

17. Which of the following traits is characteristic of all types of muscle tissue?  (A) intercalated discs that
allow cells to communicate  (B) striated banding pattern seen under the microscope  (C) cells that
lengthen when appropriately stimulated (D) response that can be consciously controlled  (E) cells
that coptain actin and myosin .

18. Humans can acquire trichinosis by: (A) failing to practice safe sex (B) eating undercooked pork
(C) inhaling the eggs of worms (D) eating undercooked beef  (E) being bitten by tsetse flies

19. Malpighian tubules are excretory organs found in (A) earthworms ~ (B) flatworms  (C) insects
(D) jellyfish  (E) vertebrates

20, Mitochondria and chloroplasts have double membranes because: (A) they originated by endo symbiosis
(B) the double membrane is required to maintain a H' gradient  (C) they are derived from eukaryotic
nuclei (D) they need protection from lysosomes  (E) their DNA is light-sensitive

21. The Archaea are:  (A) fossils of cyanobacterial colonies (B} a form of protobiont  (C) the same as
eubacteria (D) organelles that oxidize lipids  (E) living organisms similar to the most ancient '
life-forms

22. Retroviruses:  (A) only infect bacteria  (B) do not have a membrane envelope - (C) use reverse
transcriptase to produce DNA from their RNA genome (D) migrate through peripheral nerves to cell
bodies in the central nervous system  (B) do not cause human disease .

23. A lysogenic infection is:  (A) a viral infection that lyses the host cell  (B) infection by an intestinal
parasite  (C) infection by bacteria that produce toxins and cause cell lysis (D) a viral infection that
integrates into the host genome and then does not produce more virus right away (E) an intracellular
parasitic protozoa infection that lyses the host cell 7 . '

24. A Barr body consists of  (A) protein being degraded in lysosomes - (B) viral capsids aggregated in
the cytoplasm (C) bacterial cell wall (D) an X chromosome condensed as heterochromatin  (E)
the point where the mitotic spindle binds to a chromosome _

25. All the following descriptions are correct about PCR except:  (A) a process for producing large quantities
of a single DNA fragment  (B) uses two oligonucleotidé primers  (C) based on exponential
amplification of a piece of DNA (D) does not require the use of a vector  (E) a life saving process

26. Which level of ecology considers energy flow and chemical cycling? (A) community (B) ecosystem
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(C) organismal (D) population (E) abiotic

27. In which of the following biomes is light most likely to be a limiting factor? (A) desert  (B) estuary
(C) coral reef (D) grassland (E) ocean pelagic zone

28. A conformer is most fikely to be successful in a(n) (A} intertidal zone. (B) coralteef.  (C) taiga.
(D) chaparral.  (E) estuary.

29. Phytoplankton is the basis of the food chainin  (A) streams. (B) wetlands. (C) the ocean photic zone.
(D) rocky intertidal zones. (E) deep-sea thermal vents.

30. Upwellings in the ocean  (A) are locations of reef communities. (B) occur over deep-sea hydrothermal
vents. (C) are responsible for ocean currents. (D) bring nutrient-rich water to the surface. (E) are
most common in tropical waters, where they bring oxygen-rich water to the surface,

31. According to the principle of allocation, which type of organism would have the greatest amount of
energy to devote to reproduction? (A} an organism with behavioral or physiological responses to
tnaintain homeostasis (B) an endotherm ~(C) aregulator (D) a deregulator (E) a conformer

32, In a range with a heterogeneous distribution of suitable habitats, the dispersion pattern of a population
probably would be  (A) clumped. (B} uniform. (C) unpredictable. (D) random. (E) dense.

33, The term (K-N)YK  (A) is the carrying capacity for a population. (B) is greater when K is very large.
(C) is zero when population size equals carrying capacity. . (D) increases the value as N approaches K.
() accounts for the overshoot of carrying capacity.

34, A Type III survivorship curve would be more likely to be found in (A) a semelparous species that
produces many offspring. (B) a K-selected population. (C) a species that undergoes periodic molting. (D)
a species that is territorial. (E) a population that is regulated by density-dependent factors.

35. Density-independent factors (A) tend to maintain a population around the carrying capacity. (B) are
involved in the population cycles seen in some mammals. (C) are important in the regulation of
K-selected populations. (D) include climatic events and habitat disruptions. (E) affect a higher proportion

of a small population.
36. Through resource partitioning, (A) two species can compete for the same prey item. (B) slight
variations in niche allow closely related species to coexist in the same habitat. (C) two species can

share the same realized niche in a habitat. (D) competitive exclusion results in the succession of the
superior species. (E) two species undergo character disptacement that allows them to compete.

37. When one species was removed from a tide pool, the species richness became significantly reduced. The
removed specics was probably  (A) a strong competitor.  (B) a potent parasite. ' (C) a resource
partitioner. (D) a keystone species. (E) the species with the highest relative abundance. ‘

38. A highly successfill parasite (A) will pot harm its host.  (B) may benefit its host. ~ (C) will be able to
feed without killing its host. (D) will kil its host fairly rapidly. (E) will have coevolved into a
commensalistic interaction with its host.

39. The most important factor(s) in determining community structure (A) may change from one
community to another. (B) its predation. (C)is competition. (D) is mutualism. (E) are.structural
diversity and environmental patchiness.

40. During succession, inhibition (A) may prevent the achievement of a climax community. () is evident
for the equilibral theory of succession. (C) is one of the factors that determines the most tolerant species
inanarea. (D) may interfere with the successful colonization of other species. (E) may involve
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changes in soil pH or accelerated accumulation of humus.

41. A serious effect of the thinning of the ozone layeris (A) a reduction in species diversity. (B) global
warming. (C) acid precipitation. (D) an increase in UV radiation reaching Earth. (E) cultural
entrophication.

42 Productivity in terrestrial ecosystems is aﬁ'ected by  (A)temperature.  {B) light intensity.

(C) availability of nutrients. (D) availability of water. (E) all of the above.

43. Secondary productivity ~ (A) is measured by the standing crop.  (B) is the rate of biomass production
in consumers. {C) is greater than primary productivity. (D) is 10% less than primary productivity.
(E) is the gross primary productivity minus the energy used for respiration.

44. Chemosynthetic bacteria found around deep-sea vents are examples of  (A) producers. (B)
decomposers. (C) chemical cycling. (D)) secondary productivity.  (E) upwellings that make nutrients
available.

45, Biogeochemical cycles are global for elements  (A) that are found in the atmosphere.  (B) that are
found mainly in the soil.  (C) such as carbon, nitrogen, and phosphorus. (D) that are dissolved in
water. (E} in the nonavailable reservoirs.

46.carbon cycles refatively rapidly except whenitis  (A) dissolved in freshwater ecosystems. (B)
released by respiration.  {C) converted into sugars. (D) stored in petroleum, coal, or wood.  (E) part
of the bicarbonate reservoir in oceans.

47. A crow that aids its parents in raising siblings is increasing its (A) reproductive success.  (B) altrusive
behavior.  (C) inclusive fitness. (D) coefficient of relatedness.  (E) certainty of paternity.

48. Which of the following would not contribute to the migratory behavior of a bird that travels over long -
distances through all types of weather to return to its breeding grounds? ~ (A) ability to sense Earth’s
magnetic field  (B) navigation  (C) orientation (D) piloting (E) kinesis and taxis.

49. Which of the following is the most serious threat to biodiversity? (A} competition from exotic species
(B) commercial harvesting (C) habitat destruction (D) overexploitation (E) pollution

50. Which of the following is typical of biodiversity hot spots?  (A) a large land or aquaticarea  (B)a

- high rate of habitat degradation  (C) little species diversity (D) a large proportion of endemic species
(E) very large populations of migratory birds

- BB - (50%)

1. Briefly state the main components of Darwin’s theory of evolution. (10 points)

2. Draw a diagram of a fern life cycle, and label the processes and structures. (15 points)

3. Describe the four levels of protein structure. (5 points)

4. Discuss the ecological impact of prokaryotés on the earth and all its inhabitants. (10 points)

5. Describe how positive and negative regulations of the Jac operon are integrated to give an appropriate
response to lactose and glucose levels in the growth medium. (10 points)
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1. Alzheimer's disease is a progressive neurodegenerative disorder
accounting for about 50 % of all dementias, yet its pathogenic
mechanisms remain unclear. In order to provide a more complete
picture of pathogenesis in Alzheimer's disease, proteomic analysis of
the brain in Alzheimer's disease has been suggested. Describe how
this can be done and what information can be obtained.(10 %,

2. Describe three major pathways of glucose metabolism in animals.{10
%)

3. Draw a graph for each of the following kinetic conditions: {10 %)
(1) A plot of v, versus [E]. _
(2)A plot of v, versus [S] for an enzyme that obeys the
Michaelis-Menten equation.
(3) A plot of v, versus [S] for an allosteric enzyme.

4. Compare and contrast the characteristics of three types of enzyme
regulation: (10 %
(1) Allosterism.
(2) Covalent modification.
(3) Proteolytic cleavage.

5. Give five key intermediate compounds generated by catabolism and
used in anabolism.(10 %)

6. Term explanation:(20 %)
(1) Ion-exchange chromatography.
{2) Gluconeogenesis.
(3) Competitive inhibition.
(4) C4 plant.
(5) B-pleated sheet.

7. Describe the Z scheme of photosynthesis.(10 %)

8. Describe how ATP synthase as a rotary engine driving the synthesis of
ATP.(10 %) .

9. Describe the factors deterrhining secondary and tertiary structure in
protein molecule.(10 %)
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1. Which statement is not true?
(a) Heterochromatin is transcriptionally active.
(b) Centromere and telomere are always inactive.
(c) The promoter of an active gene is generally free of nucleosomes.
(d) Transcriptionally active gene is sensitive to nuclease digestion.

2. Which of the following statements about TBP is not true?
(a) TBP induces a bend in its DNA target.
(b) TBP associates with different sets of proteins to recognize diverse promoters.
(c) TBP is thought to interact with a polymerase subunit that is shared between

polymerases L IT, HL
(d) TBP binds the major groove of the DNA double helix.

3. The consensus sequence for poly (A), addition is the site of poly A tail addition.
(a) true (b} false

4. Spliceosome comtains the following components except
(a) U1 suRNA, which interacts with the 5’ splice site in pre-mRNA.
(b) U2 snRNA, which interacts with the branch point in pre-mRNA.
(c) A single snRNP containing several different snRNAs.
(d) U6 snRNA, which interacts with U4 snRNA.

5. Which of the following factor is an assembly factor?
(a) SP1 (b)) TFIIB (c) TFOH (d) TBP

6. AnRNA probe for a Northern blot will hybridize to
(a) only the exact identical fragment.
{b) any RNA fragment containing the same sequence.
{c) any RNA fragment containing the complementary sequence.
(d) only RNA fragments which are RNase-resistant.
{e) All of the above.
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7. Nucleic acids absorb UV light primarily due to the aromatic nature of the bases.
Which of the following has the highest absorption per unit mass at 260 nm
wavelength? '

(a) double-stranded DNA
(b) RNA

(¢) Protein

(d) Oligenucleotides

(e) Mononucleotides

8. Shuttle vectors are designed for replication and selection in prokaryotic cells as
well as in the desired host cells. Which of the following is necessary for baeterial
plasmids to replicate in yeast cells?

(2) ORC
(b) ROS
(c) CDK
(d) ARS
(e) CRP

9. There are two methods of DNA sequencing. Which one of the following
 statements about DNA sequencing is correct?
(2) enzymatic method of sequencing uses a primer, which is extended by an
RNA polymerase.
(b) The Maxam-Gilbert method uses a DNA. polymerase and chain terminating

dideoxynucleotides.
{c) The Sanger method uses chemicals for base-specific cleavages

(d) DNA sequencing methods were developed at 1980’s.
(e) For separation of labeled fragments during DNA sequencing, polyacrylamide

gel electrophoresis (PAGE) is run.

10. Mutations are heritable, permanent changes in the base of the DNA. One type of
mutation will sometimes lead to production of a truncated protein. Which of the
following would be most likely the cause of & nonsense mutation?

{a) GGA to AGA
(b) CGA to UGA
(c) UAA to UGA
{d) UACto AAC
{e) UAA to AAA
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1. Describe the ways in which eIF-4G participates in translation initietion. (8 %)

2. Define the genetic code. What do we mean that “The genetic code is degenerate™ 7
Why is it important that the genetic code is degenerate? (15 %)

3. Describe the posttranscriptional modification of eukaryotic gene and explain what
are the effects of these modification on gene expression. (12 %)

4. (a) What are restriction endonucleases? (b) If a virus infects a bacterium, the
restriction enzymes will attack the viral genome and cut it wherever they find their
recognition sequence. What prevents the same restriction enzymes from cutting in the
bacterial chromosome? (c} How can a restriction enzyme find its target sites on DNA
and cut the specific target sequence? ' o (15%)

5. (a) Explain the operation of the trp operon, and note why it is considered a
repressible operon. (b) Discuss an extra level of control, attenuation, and its
importance. {10%)

6. Suppose you have discovered a thermo-stable bacterium from a hot spring. White a
brief essay on how you would clone the gene for its DNA polymerase. (5%)

7. It is reported that spontaneous mutation rate in E. coli is about one ervor per 10"
bases incorporated during replication. What are the mechanisms for £. coli to have the
minimized error rate? (5%)
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(1). Adenylyl cyclase-cAMP-PKA second messenger system
{2). Refractory period (in nerve)
(3). GFR (Glomerular filtration rate)
(4). Ovulatory surge
(5). Oxygen debt
(6). Respiratory acidosis
(7). Muscle spindle
(8). Organ of Corti (in the ear)
(9). Motor unit
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Answer the following questions:

1. Recently, an additional means by which the complement cascade can be activated.
(1) Please compare how do the three pathways differ in the substances that can
initiate activation? (2) Which portion of the overall activation sequence differs in the
three pathways? Which portion is similar? (3) How do the biological consequences of
complement activation via these pathways differ? (15%)

2. Describe the functions of helper T lymphocytes in both humoral and cell-mediated
immunity (10%)

3. Use arrows to indicate stimulatory and inhibitory effects to explain the regulation of
Ty 1 and Ty 2 subsets by cytokines. (10%)

4. Define the following terms (15%) *

) (1) hyposensitization (2) junctional flexibility (3) affinity maturation
(4) Self-MHC restriction (5) Second-set graft rejection

5. Compare and contrast T-cell epitope and B-cell epitope. (15%)

6. How DNA vaccine works in stimulating immune protection against infectious
agents? What are the advantages and disadvantages of DNA vaccine? (10%)

7. Define superantigens and describe the effects of superantigens on the immune
system. (10%)

8. B-cell maturation depends on rearrangement of the immunoglobulin gene and
protein expression in early progenitor cell. Describe the immunoglobulin gene and
protein configurations in each progenitor cell during the processes of B-cell
deﬁelopment. (15%) :
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1. A stadent has isolated a previously undiscovered species of bacteria from a hot spring. Many organisms that
grow in these extreme environments are Archaea, so he wants to determine whether the one he found should
be classified with the Archaea or with the Bacteria. Give two characteristics that would help him distinguish
between the two. (8 pts)

2. It is generally true that Gram-negative cells are more resistant to antibiotics, disinfectants and other
chemical agents than Gram-positive cells. However, this is not always the case. Which one of the following
chemicals would most likely be more effective against Grarmn-negative cells than against Gram-positive cells;
and why? (6 pts)

a. Lysozyme

b. A detergent that disrupts membranes

c. Penicillin

d. An antibiotic that selectively binds to and destroys teichoic acid

3. Pseudomonas aeruginosa is an obligate acrobe. Strangely enough, if you put some P. aeruginosa cells in
saline buffer at low pH (high concentration of H'), they will make a little ATP, even though there is no
glicose or other energy source present. The same thing happens even if the cells are not living, as long as
their proteins and membranes are intact! Considering what you know about metabolism, give an

explanation for this result. (8 pts)

4. Widespread use of antibacterial soaps has raised some concerns about the possibility of developing and
spreading resistance. However, overuse of these products could also cause problems in a different way.
Other than sclecting for and spreading resistance, what could be a negative consequence of using
bacteria-killing produects on our skin? (8 pts)

5. A student made a series of six dilutions of a phage stock. Tube #1 contained a 1:4 dilution of the original
phage stock, and each subsequent tube contained a 1:4 dilution from the preceding tube. Plating 10 pl from

Tube #4 resulted in 129 plaques on one plate and 137 plaques on a duplicate plate. What was the
concentration of the original phage stock in phage particles/ml? (6 pts).

RRVRT

(1:4)  (1:16) (1:64) (1:256) (1:1024) (1:4096)

6. Matching, Below are several ways that horizontal transfer of antibiotic-resistance genes might occur among
bacteria. Match each with the one statement that best describes it. (12 pts)

(1) Conjugation a. Could transfer genes between cells if a gene flanked
by IS sequences moved into a self-transmissible plasmid.

(2) Transposition b. Can “capture” gene cassettes and assemble clusters of
many antibiotic-resistance genes.

3) Transduction c. Bacteria could acquire either plasmid or chromosomal
genes from other cells that had lysed nearby.

4) Transformation  d. Requires a plasmid carrying resistance genes integrated

- into the bacterial chromosome.

¢, Can occur when a bacteriophage makes a mistake and packages
host DNA. .
£, Involves an efflux pump for efficient export of plasmid

DNA from the cell. 7
g. Requires genes for pilus formation and for DNA transfer.
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7. Your friend has a bad cold...she’s achy, her throat is sore, she’s sneezing and coughing constantly and her
nose is running. She feels so bad and goes to see a doctor, but the doctor says she just has to wait it out and
refuses to give her any antibiotics. Your friend is mad! Can you help her understand the doctor’s decision?

a. Why won’t the doctor give her antibiotics for this infection? (3 pts)
b. What harm could there be in giving in and prescribing some antibiotics anyway? (5 pts)

8. Matching. Below are some important ecological roles of bacteria. For each one, choose one letter from the
left list below for the type of bacteria that would perform this activity. Then, choose one number from the
right list below to specify the type of metabolism these bacteria use. One letter and one number per blank,

but you may re-use the letters and numbers. (24 pts)

{1 Return carbon from dead organisms to atmosphere as CO2

2) Produce CO, from methane. _

3) Provide sulfide used as an electron source by purple bacteria

) Use CO; for carbon but lack the Calvin cycle; produce methane
(&) Convert ammonia to nitrate or nitrite in the nitrogen cycle

(6) Convert Hy S to biologically useful sulfate in the sulfur cycle

a. nitrogen fixers 1. chemoheterotrophs

b. nitrifying bacteria 2. chemoautotrophs

c. denitrifying bacteria 3. photoheterotrophs

d. sulfide oxidizers 4. photoautotrophs

e. sulfate reducers

{. decay microbes

g. sulfate assimilators
h. methane oxidizers
1. methanogens

J- carbon fixers

9. Treponema pallidum is a spiral shaped, gram 'negative bacteria that is a spirochete. Itisa human-pathogen
that causes syphilis. It attaches to the urogenital tract of humans and can undergo conjugation. Draw and
label a picture of this organism drawing all structures you would expect to find inside and outside the cell.

(8 pts)

10. Nitrosomonas is a chemolithoautotroph that oxidizes ammonja. It requires no growth factors. It's a

mesophile and only grows at neutral pH. (12 pts)
a. Explain (or diagram) how Nitrosomonas obtains its energy.
b. Design a defined medium that would provide all the nutrients for Nitrosomonas 10 grow and
indicate what each ingredient provides to the bacterium. It requires no growth factors.

Ingredient Parpose




B P LW RERF—LFE Eﬁ:lrijia‘ﬂi%‘uihnig

MO A L (4 HE (ggwm BN YRETE:

1. How do mycorrhizae assist a plant in the uptake of nutrient elements, (10%)

2. While most plants take up nitrogen in the form of nitrate ion, there are some
that seem to prefer ammonium, Can yon suggest a possible biochemical basis
for this difference? (10%)

3. How does the anatomy of a leaf lend itself to the efficient uptake of CO for
photosynthesis by leaf mesephyll cells? (10%)

4. Describe the difference between cyclic and non-cydlic electron transport. How
can non-cyclic photosynthetic electron function if the PSII and PSI units are
located in different regions of the thylakoid membrane? (/o)

5. In what ways does temperature influence physiological processes? Does temperatufe
interact with other environmental factors? If so, which ones? (j0%)

6. Describe how phytochrome revulates gene expression. (10%)

7. Describe the signal transduction of the stomatal response to
blue light.(10%}

8. Describe the proposed model for the redistribution of auxin
during gravitropism.(10%)}

9. Describe the transcription factors regulating a—amylase gene

expression. (10%)
10. Describe the model for ABA action stomatal guard cells.(10%)
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1. Please give the most significant contribution by the following scientists ( 1 point
each, total 10 points)

(1) John Harper,  (2) R. H. Whittaker, (3)}C.H. Muller, (4} E. P. Odum,
(5)W. D. Billings, (6) . E. Clements, (7) F. H. Bormann, (8) H. A. Gleason,
(9 E. D. Wilson, (10)P. H. Raven,

2. Please define the following term {2 points each, total 20 points)

(1) Gross productivity, (2)Alle’s effect, (3) Gause’s rule,

(4) Allelopathy (5)Limiting factor, {6) Demography
{7) Compensation point, (8} Sigmoid curve, (9) Ecological niche,
{10) Ecotype,

3. Please discuss the mechanisms of succession and climax of plant community

(15 points)

4. Please discuss and compare the significance of r ‘selection and K
selection for the evolutionary process of a species (15 points)

5  Please discuss the significance of biodiversity and sustainable development (10

points)

&  What are the evolutionary and functional values of social hierachy and

territoriality of animals? (10 points)

7  Explain how herbivory can directly and indirectly have an impabt 0N COMIMuNity

dynamics. (10 points)

& What are the major approaches to control pest? Discuss the ecological advantages

and disadvaniages of the methods (10 points)
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1. taxa

- 2. homoplasy

3. parsimony

4. character state
5. out-group

6. palynology

7. gene tree

8. apomorphy

9. allopolyploidy

10.polymorphism

T RERE (7043

. SHEBFBANES BTN AR - LT8R (FELTEE) B o (4%)
SErres —gErmagieS. (species concept) @ NOETRRILAETEVIVIRIE F LI BEERES - (47>
FERRE (keys) ? UHHRETEHA - (14%)

T g o 47 4 (International Code of Botanical Nomenclature ) +HEFIHER

VGRES ATzt (nomenclataral type) REER] - (147

5. 255754 systematics, taxonomy, classification, identification B nomenclature 7 EIRIRBELR (14-55‘)

RN
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1. The following table gives the education categories and gender of nurses in a large hospital.

High School * 5-year University = Graduate Total
: Professional School
School
Male 0 3 15 2 20
Female 65 42 25 18 150
Total 65 45 40 20 170

Calculate the following probabilities:
a. P(University) b.P(Female) c. P{Female and University)
d. P(Female or University} e. P(Female|University) (25 %)

2. A person’s oxygen consumption during rest may be looked upon as a random
variable having the normal distribution with 2 =30 cc/minand o =6 co/min, Find

the probabilities that a person’s oxygen consumption will be
a. greater than 33 cc/min; b. less than 25 cc/min.{15 %)

3. The annual g—rbwth of a tree showed that 25 of them, selected at random, grew on the
average 50 mm with a standard deviation of 5 mm. Construct a 99 percent confidence interval
for the true average annual growth of the tree. (10 %) '

4. The following are the cholesterol contents (in mg/package) which three laboratories
obtained for 2-kg packages of two similar diet foods:

- -.—. Laboratory s et e e =
i 2 3 '
Diet food A 4 5 7
Diet food B 4.1 4.9 ' 7.2

Perform a two-way analysis of variance, using the 0.05 level of significance for both tests. (25%)

£ The following are education and incomes of five executives in the biotechnology industry.
" Education (Years after high school) Income (N.T.

' ' dollars)

1,200,000

2,000,000

3,500,000

4,000,000

10 ' : 4,500,000

a. Find the least-squares lines to predict Income with Education.

b. Test the significance of the regression. (25 %)

L = R S
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