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1. Muitiple Choice (each question has only one answer) (one point each)

1. Which of the following would nof help an organism become larger by overcoming
problems created due to surface area-to-volume relationships?

(A) becoming unicellular (B) developing appendages

(C) developing infoldings _ (D) developing internal gas-filled cavities
2. In describing the evolution of warm-bloodedness in mammals and birds, one would be

mostly using

(A) a macroevolutionary time scale. (B) a microevolutionary time scale.

(C) a physiological time scale. : (D) an ecological time scale.

3. Which of the following kingdoms consists of organisms that are mostly unicellular and
have eukaryotic cells? )
(A) Fung: ' (B) Monera (C) Plantae (D) Protista

4, Which of the following kingdoms consists of organisms that are mostly multicellular,
absorptive heterophs? |

!

(A) Animalia (B) Fungi. (C)Plantae =~ (D) Protista
5. Which of the following classes of lipids include important light-capturing molecules?
(A) carotenoids (B) fats (C) steroids (D) triglycerides
6. What is the highest structural organization found in all enzymes?
(A) primary (B) secondary (C) tertiary (D) quaternary
7. Which of the following structures are common to both prokaryotic and eukaryotic cells?
(A) chromatin (B) nucleoplasm (C) ribosomes (D) none of the above
8. What would be the expected structural features of an intrinsic protein that spans the entire
cell membrane?
(A) entirely hydrophobic (B) entirely hydrophilic

(C) hydrophobic ends, hydrophilic middle (D) hydrophilic ends, hydrophobic middle
9, Which of the following substances is most likely to permeate a membrane by diffusing
directly through the lipid bilayer?

(A) glucose B)Cl~ (C) Nt D)0,

10. Which one of the following reactions is least likely to occur within the cells of a C, plant?
(A) the Calvin-Benson cycle (B) CO, + PEP - oxaloacetate
(C) photophosphorylation (D) photorespiration

11. If a cell has 44 chromosomes at the end of mitosis, how many will it have at the end of the
next S phase?
(A) 11 ®)22 (C) 44 (D) 88

12. Red-green color blindness is an X-linked recessive trait in human. A color-blind woman
and a man with normal vision have a son. What is the 'probaliility that the son is color blind?
(A) 0% (B) 50% (C)100% (D) variable

13. How many Barr bodies would you observe in the cells of an individual with Klinefeller
syndrome and the genotype XXXXY?
(A)0 ®)1 ©2 S @3
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14. The enzyme needed to make cDNA from mRNA is

(A) a restriction endonuclease. ~ (B) DNA ligase. .

(C) DNA polymerase. (D) reverse transcriptase.
15. The earligsét: organisms were probably

(A) chemosynthetic. (B) obligate aerobes.

(C) obligate anaerobes. (D) photosynthetic.

16. If the frequency of allele b in a gene pool is 0.2, according to the Hardy-Weinberg rule the
expected frequency of the genotype bbb in a triploid (3n) plant species would be

(A) 0.008 (B) 0.04 (C)0.08 D) 0.4

17. A bird species in which females help sister feed their nestlings is an example of
(A) artificial selection. (B) inclusive fitness.
(C) kin selection. (D) nonrandom mating,

18. Which of the foliowing organisms would likely need the smallest area for speciation?
(A) a bird (B) a butterfly (C) a centipede (D) a rabbit.

19. Behavior is typically most useful for determining systematics in relationships at the level of
(A) kingdom. (B) phylum. (C) order. (D) genus.

20, Which of the following traits of a hypothetical plant would be expected to evolve most
slowly?
(A) average leaf number (B) number of branching
(C) number of petals (D) type of leaf venation

21. Members of the mycoplasma are uniquely characterized by
(A) being among the largest of all known bacteria.
(B) being the only bacterial group without parasitic forms.
(C) entirely lacking cell walls.
(D) having more DNA than 80% of all other bacteria.
22. Red tides often produce deadly toxins that result in major fish kills. This phenomenon
results from enormous population increased by species in which of the following algal

group?

(A) diatoms (B) dinoflagellates (C) green algae (D) red algae
23. Which of the following cell types would never be found in a fungus?
(A) chitinous (B) diploid (C) flagellated (D) haploid
24. A moss would posses all but one of the following plant characteristics. Select the exception.
(A) cellulose in cell walls (B) spores
(C) sporophytic tissue (D) xylem and phloem
25. In all seedless vascular plants, meiosis takes place in ,
(A) archegonia. (B) microphylls. (C) rhizomes. (D) sporangia.

26. The increase in the diversity of simple grazing animals was followed by the rapid evolution
of larger, more mobile predators. Which of the following is not a useful defense
mechanism against predation?

(A) burrowing in mud or sand (B) improve locomotion
(C) increased rate of new species formation (D) protective shells
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27. While dissecting a squid, you would expect to find all but one of:the following.  Select the
exception. ' ‘
(A) a beak
(B) a well-developed brain and visual system
(C) large grasping tentacles
(D) numerous interconnected plates forming a shell

28. Which of the following groups of chordates evolved prior to the appearance of cartilaginous
fishes?

(A) agnathans and bony fishes (B) bony fishes and sea squirts
(C) tunicates and lancelets (D) none of the above
29. Which of the following vertebrate groups is arguably a living representative of the dinosaur
lineage? ’ '
{A) amphibians (B)birds (C) mammals (D) lobe-finned fishes
30. Most of the human evolution has occurred during the ‘
(A) Carboniferous period. : (B) Devonian period.
(C) Paleozoic era. (D) Quaternary period.
31. Lenticels are functionally similar to which of the following structures?
(A) periderms (B) root hairs (C) stomata (D) vascular rays
32. Nitrogenase .
(A) contains magnesium. ' (B) is sensitive to oxygen.

(C) releases two NH, molecules as products. (D) requires an anaerobic environment.
33. Pistils are formed from one or more

(A) anthers. (B) carpels. ' (C) ovaries. (D) ovules
34. If a species is a long-day plant it is likely to flower in :
(A) early spring. (B) midsummer. (C) late summer. (D) fall.

35. A blood sample taken from a normal woman 30 minutes after eating a large meal would
likely reveal elevated quantities of

(A) aldosterone. (B) cortisol. (C) glucagon. (D) insulin.
36. Which of the following contraceptive methods prevents embryo implanation?

(A) birth control pill (B) condom

(C) intrauterine device (D) vaginal jelly.

37. As water temperature increases
(A) CO, content of the water increases sharply.  (B) barometric pressure decreases.
(C) O, content of the water decreases. (D) the diffusion rate of the O, decreases.
38. All but one of the following structures can be found in the transport system of a butterfly.
Select the exception.
(A) artery (B) capillary (C) heart (D) transport fluid
39. A drug is given to an animal that completely blocks the absorption of nutrients from the
digestive system. Which of the following is mostly severely impacted by this treatment?
(A) crop (B) esophagus (C) intestine (D) stomach
40, Which of the following is not presently a major cause of extinction?
(A) global warming (B) habitat destruction  (C) overexploitation (D) overhunting
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IL. Match each of the following mechanosensors with the most apropriate
description (one point each). f

4]. Organ of Corti A. Pressure sensor in fishes

42, Pacinian corpuscle B. Monitors forces muscles exert on bones
43, Golgi tendon organ C. Senses balance in humans

44, Statocyst D. Structure of the vertebrate cochlea

45, Vestibular apparatus E. Skin vibration sensor

46. Lateral line F. position sensor in a lobster

II1. Match appropriate letters for characteristics listed on the right to the
cytoskeletons listed on the left (two characteristics for one cytoskeleton)

(two points each)

47. Microtubules - A. Actin

48. Microfilaments B. Fibrous protein

49, Intermediate filaments C. Tubulin
D. Cytoplasmic streaming
E. Nuclear lamin in nuclear envelope pore complex
F. Preprophase band

Essay (12 points each)

IV. Describe the life cycle of a pine tree.

V. What do you think about bacteria and fungi produce plant hormones? (include your
hypothesis on what advantage accrues to Gibberella fujikoroi in forcing seedling
to grow so fast?)

VL. Recognizing foreignness, specificity, and memory are three main features of
immune system. How does immune system manage to maintain these features?

VIL Explain how the hypothalamus control body functions through its action on the
pituitary gland.
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1. Describe three weak interactions (noncovalent interactions)
in macromolecular proteins. (6%)

5 The amino acid is often used as the main buffer in

biochemical experiments. The amino group of glycine, which

has a pKa of 9.6, can either in the protonated form (-NH;") or as

the free base (-NH;) because of the reversible equilibrium:
R-NH;" — R-NH; + H" . o

(A) In what pH range can glycine be used as an effective buffer

due to its amino group?

(B) In a 0.1 M solution of glycine at pH 8.6, what fraction of

glycine has its amino group in the -NH;" form? (10%)

3. Describe the principles of ion-exchange, size-exclusion (gel
filtration), and affinity chromatography for protein purification.
O%) |

4. Describe the mechanism of ATP formation in mitochondria
and chloroplast. (10%)

5. Outline the C4 pathway for CO, fixation and point out the
advantages in C4 plants. (10%) :

6. Describe the mechanism of the action of steriod hormones.
(5%)

7. Explain why each of the following statements is false in
terms of efficient metabolic regulation: (10%)

(A) Most enzymes operate in vivo near Vpsx.

(B) End-product inhibition usually occurs at the last or next-to-
last enzyme in a metabolic pathway.

(C) The enzymes regulated in a metabolic pathway usually
exhibit simple Michaelis-Menten kinetics.

(D) Catabolic pathways tend to diverge from a single
metabolite. -
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8. If in a certain anabolic pathway an enzyme step involves the
phosphorylation of the substrate, the process is typically
coupled with the conversion of an ATP to an ADP by the action
of kinase. However, the catabolic version of the pathway often
contains a hydrolysis reaction at this point. Why doesn‘t the
organism just reverse the pattern involves in the anabolic
pathway and form an ATP? (8%)

9. Membranes are known to repair themselves if punctured. Can
you explain how this might occur? (6%)

10. Why have many inborn errors been found in the metabolism
of amino acids in humans but none in glycolysis, the citric acid
cycle, or electron transport? (8%)

11. Describe how glucose is oxidized to CO; in a fully active

~ mammalian cell homogenate. (12%)

12. If a starving person (one who has gone a number of weeks
with no food) is given a shot of insulin, what happens? Explain
your answer. (6%)
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Depolarization of neuron
Synaptic transmission

Ion channel
Receptor-mediated endocytosis
Organ of Corti

& BN
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1. Sl Eig iU 2 ddkid(mechanism ‘o.f skeletal muscle contraction). 6%

2. (A ES{ i {4 A& (conduction system of heart)? 7TABINREH ZE (occlusion of
coronary artery) LR E REEET 6%

3. HEfhay EAkE SRR A MR, BOl TP HE( Ry vitamin A, biotin,
vitamin C, 5 vitamin E 7 {5 (action), 24 f HighZ 1E p 7 Bk (deficiency
symptoms). 8% :

4, PR igEE(@antidiuretic hormone, ADH)
(1) TIHAAIERSIE?
(2) TER 2 &b (target organ)? 7
(3) BHZADH M RERFEHIFE. (10%).

5. Extracellular recording B¢ intracellular recofding technique ZNETFILAEEERITLAN IR
VI N o
(1) bl = iEFREt sk B F B AL E AT H? SR EEERIAEEEERS
R :
(2) $Elt—RIf EE R iR A R B T Z BRI T
(3) {FEANES T Z SR R4mMFAE8mM, B HLABEE S R T B A 2 B AL
HFARET?T (15%) '

6. HfﬁﬁZ%Eﬁ%ﬂ[Eﬁ—}%}functional residual capabity, inspiratory reserve volume , tidal
volume, vital capacity, expiratory capacity<%, SRR R EHR(RLIREE
EREREEET I (15%)

7, MR AAT REAIE, (57 RS IR A HRE T

EEAELAOfE E] FH DAURRE L IERIE?  (10%).

8.(1) = — SR B T R AN 0 B ) 2 AN AR A VR TE
— I MR 7 pressure-volume curvedfififERRA.

(2) T Eents BT,

() i L EEEEEL LEREK GHHEERE (15%)
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1.
2.
3.

o - & o

0.

1.

12.

13.

14,

15.

16.
17.

18.

19.
20.

21,
22,

23,
24,
25.

26.

Match for the BEST answer for the following cells. (10 %)

Memory B cell A p heavy chain + surrogate light chain
Mature B cell B. migM
Tmmature B cell C. No Ig expressed
. Pre B cell D. migM + mlgD
. Lymphoid cell. E. mlg of various isotypes
Moell F. Give rise to red blood cell
. Monocyte G. Macrophages found in the brain
. Bone-marrow stromal cell. H. Secrete CSFs
. Myeloid stem cell L Specialized epithelial cells found in MALT patients
Microglial cell 1. 1-6 % in normal human adult WBC count

Treu (O) and False (X): (20%)

Vi gene segments sometimes join to CA gene segments.

All Ig molecules on the surface of a given B cell have the same isotype.

Bach B cell carries two alleles encoding the Ig heavy and light chains but only one is
expressed.

Class 11 MHC molecules typically bind to slightly longer peptides than do calss I
molecules.

Removal of introns, capping, and addition of a poly-A tail, process primary transcripts
into functional mRNA.

All Ig molecules derived from a single myeloma clone have the same allotype.

A rabbit immunized with rat IgG2a will produce antibody that reacts with all subclasses
of IgG in rats.

In outbred populations, an individual is more l:kely to be histocompatible with one of its
parents than with its siblings.

A hapten can stimulate Ab formation but cannot combine with Ab molecules.

T-cell epitopes tend to be accessible amino acid residues that can interact with the T-cell
receptor.

Both humoral and cell-mediated immunities involve processed antigen.

B-cell epitopes are often nonsequential amino acids brought together by the tertiary
conformation of a protein antigen.

Each MHC molecule binds a unique peptide.

Carriers are needed only if one waats to elicit a cell-mediated response.

A monoclonal antibody specific for B2-microglobulin can be used to detect both class I
MHC K and D molecules on the surface of the cells.

Both production of syngeneic strains and that of congenic strains require sibling crosses.
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27, IL-4 decreases IgE production by plasma cells,

28. The indirect hemolytic plague assay detects only IgG-secreting plasma cells.

29. Translocation of c-myc gene is found in many patients with Burkitt’s lymphoma.
30. Patients with advanced stages of AIDS always have detectable antibody to HIV.

100, Indicate which type(s) of hypersensitive reaction {I-IV) apply to the following
characteristics. Each characteristic can apply to one or more than one type. (10 %)

31. Can lead to symptoms of asthma

32. Can be induced by penicillin

33, Involves histamine as an important mediator

34. Can be induced by poison oak in sensitive individuals

35. an important defense against intracellular pathogens

36. Occur as result of mismatched blood transfusion

37. One form of clinical manifestation is prevented by Rhogam
38. Localized form characterized by wheal and flare reaction
39, Systetnic form of reaction is treated with epinephrine

40. May involve cell destruction via ADCC

IV. Select the MOST appropriate characteristic. {5 %)

41. Goodpasture’s syndrome A. Autoantibodies to DNA

42, Autoimmune hemolytic anemia B. Autoantibodies to IgG

43, Systemic lupus erythematosus . C. Autoantibodies to RBC antigens

44, Rheumatoid arthritis D, Autoantibodies to acetylcholine receptor
45, Myasthenia gravis E. Autoantibodies to basic membrane

V. Answer the following questions: {55 %)

(1) Discuss the unique mechanisms each of the following pathogens has for escaping the
immune response: (a) Affican trypanosomes, (b) Plasmodium species, and (c) influenza
virus. (15%)

(2) Draw the basic structure of the oS T-cell receptor and compare it with the basic structure
of membrane-bound immunoglobulin.  {10%)

(3) The myeloma cells used in the production of B-cell hybridomas have three properties that
make them suitable fusion partners. List these properties and explain why they are
necessary for the production of hybridomas that secrete B-cell antibodies.  (10%)

(4) What mechanisms generate the three hypervariable regions (complementarity-determining

regions, CDR) of immunoglobulin heavy and light chais? Why is the third hypervariable
region (CDR3) more variable than the other two (CDR1 and CDR2)?  (10%)

(5) Briefly outline the ELISA test for HIV infection indicating which antigen and antibody are
used. (10%) : '
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. Q.
L. Multiple Choice : (3% each for Questions 1-10, 2% cach for Questions 11-20, total 50%)

1. Which of the following enzymes is/are involved in excision repair in E.: coli 7 [A] helicase II
[B] tigase [C] reverse transcriptase [D] DNA polymerase 1 [E] UvrABC

2. The most proper temperature 1o keep a phage library (in SM buffer containing 100 mM NaCl,
10 mM MgSO4, pH 7.5) is [A] -80°C [B] -20°C [C] 4°C [D]25°C (E] 37°C

3. Which of the following statements about Northern Blotting is/are pot true 7 [A] RNA is
denatured and unfolded by formaldehyde [B] to detect specific RNA [C] use DNA probe for
detection [D] separate DNA by gel electrophoresis [E] blotting to nitrocellnlose filter

4. Which of the following statements about operator/repressor isfare true 7 [A] operators usually
are palindroms [B] operators may overlap with promoter sequence [C] repressors are usually
dimeric molecules [D] repressors ususlly have helix-turn-helix motif {E]J repressors usually
have a regulatory factor binding site

5. Which of the following methods is/are used for studying DNA-protein interaction 7 [A]
DNasel footprinting experiment [B] electrophoretic mobility shift assay [C] restfiction enzyme
site protection assay [D] pulse-chase experiment [E] Southern hybridization

6. One transform E. coli with 1 microgram pUC18 plasmid (2.8 kb) and obtained approximately
106 transformants. What is the (ransfornation efficiency (number of plasmid molecules entered
and replicated in E. coli / per plasmid molecule) ?  [A]3x102 [B]3x 102 [C}3x10*
[D13x 107 [E]3x 10

7. After you cloned and sequenced a DNA fragment (possibly a gene), What would be the best
next step that may bring you some insights about its possible biological function ?
[A] analyze the sequence and see if it contains an open reading frame [B] do sequence
comparison through network [C] complete a restriction enzyme mapping [D] overexpress it
and purify the protein [E] obtain the protein and determine the amino acid sequence

8. Restriction enzyme action needs propér conditions containing/having [A] optimal temperature
[B] suitable buffer and pH [C] metal ions, such as Mg2+ [D] polyethylene glycol [E] reducing

agents, such as B-mercaptoethancl

9, Which. of the following statements isfare not true about the nature and function of telomerase
and telomere 7 [A] telomeres consist of repetitive oligomeric sequence [B] telomerase prevents
progressive shortening of the lagging strands during prokaryotic DNA replication [C]
telomerase is a modified reverse transcriptase [D] telomerase is a ribonucleoprotein complex
[E] none of the above

10. Cloning vectors commonly used in E. coli may contain the following segments, such as
[A] antibiotic resistance gene [B] ori C [C] polyadenylation site [D] multiple cloning site
[E] strong proioters, such as SV4( promoter :
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11. Transport of mRNA from the nucleus to the cytoplasm i

A

moaw

occurs at the $ phase

is in the 3’ to 5° direction

occurs with protein bound to mRNA

is linked to translation of the protein encoded by the mRNA
occurs with the spliceosome bound to mRNA

12. According to the molecular definition of a gene, which of the following elements
can not be part of a eukaryotic gene?

A

myoaow

poly-A signal

poly-A tail

sequences not translated into protein
promoter

enhancer

13. Which one of the following statements concerning alternative splicing is not

correct?

A. It can yield different products from the same pre-mRNA in males and females.

B.

C.
D.
E

It can result in cell type-specific protein expression.

It can skip over & stop codon in a mRNA.

It occurs in the pre-mRNAs produced from simple transcrip’tion units.

It yields protein that share some amino acid sequences but also have different

sequences.

14. The replisome of both prokaryotes and eukaryotes contains several proteins that

function at replication forks. Which one of the followings is not accessory to

replisome?

A

15.

Hoow

topoisomerase

polymerase

helicase

stiding clamp protein

single-strand DNA binding protein

Which one of the followings is not families of DNA-binding domains?
A.  Helix-turn-helix '
B.
C.
D
E

zinc fingers
Leucine zipper

. Leucine fingers

Helix-loop-helix
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16, Which one of the following statements is not correct?

A

Honw

Yeast have chiromosome.

Yeast contain circular chromosoimne,

Yeast have organelles.

Yeast have less DNA than other eukaryotes.
Yeast have plasma membrane.

17. Denaturation of DNA is facilitated by

>

"=oaw

low temp.erature

high salt.

fow salt.

the presence of an unrelated DNA.
addition of organic solvent.

18. DNA-repair systems

A
B.
C.
D. that are defective are associated with increased probability of developing

E.

are found only in eukaryotic cells.
may cause inactivation of oncogenes,
include only nucleotide exicision repair and base excision repair.

certain cancers.
sometimes coupled with translation.

19. The haploid amount of DNA in the cells of most eukaryotes

A

Hoow

is about 10° base pair,

is about 10 base pair.

is about 10° base pair.

is greatest among some members of the Reptile.
ranges from 5x10° to 10" base pairs.

20. Which one of the following macromolecules has a sense of direction?

oo W

. glycogen

starch

glycerol

cellulose
celiulase
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IL Answer the following questions. (Total 50%)

'

i. What is the secondary genetic code 7 Please describe with a cartoon. (7%)

2. The 165 RNA sequences are commonly used as evolutionary markers, éspccially for

microorganisms. Please explain why and how to do the experiment (explain with a flow chart),
{7%))

3. DNA sequencing and sequence analysis are basic methods for molecular biologists. Please

draw a diagram and explain the principle of Sanger’s dideoxy chain-termination method. (6%}

4. Define the following terms: 3% each, total 15%

a. RNA editing
Ubiquitin
Topoisomerase
Molecular chaperone

o 2o o

Antisense nucleic acids

5

5. What is intron? Discuss whether intron is functional or nonfunctional. (5%)

6.

Discuss the roles telomerase played in the cell and its correlation to tumorigenesis.
(10%)
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1. How is an F+ strain of E. coli different from an Hfr strain? (5 pts)
2. What is meant by "+" RNA? (5 pts)

3. One of the smallest bacterial genomes is found in Mpycoplasma hominis, just over one
million base pairs of DNA.  Assume that an average protein contains 300 amino
acids. Roughly how many such proteins could be encoded by this DNA? (3 pts)

4. What is "diauxic growth"? Give an example. (5 pts)

5 Contrast fermentation and respiration as strategies for obtaining energy. Give specific
examples of each, and discuss their relative efficiency , their environmental impact,
and positive and negative benefits to humans. (6 pts)

6. What is the molecular basis for the establishment of three cellular Kingdoms: Archaea,
Eubacteria, Bukarya? Distinguish the three cell domains on the following basis:
(1) ribosome size; (2) cell membrane lipids; (3) cell wall composition;
(4) cytoplasmic organelles. (8 pts)

7. Every microorganism seems to have evolved every possible competitive edge to beat
out other organisms in a constant struggle for success in growth and replication.
Then, why in nature is there not one dominant organism? Have we all reached an
equilibrium where all organisms coexist, or is this an illusion? (7 pts)

8. What is a “protoplast®? Can you make protoplasts from Escherichia coli? If yes,
list the procgdures indetail. If not, give the reasons for why not. (7 pts)

9. Contrast prokaryotic ribosome and eukaryotic ribosome. (6 pts)

10. You dilute an unknown soil sample to 105, A 0.1 ml sample from that concentration
produced 230 colonies on a plate. Someone asks you "How many bacteria are in 1
gram of this soil?" What should you answer? {7 pts)

11. Drug resistance is becoming a serious problem. Describe different ways in which
bacteria can become resistant to an antibiotic. (6 pts)

12. How would you characterize an organism which could: (5 pts)
(1) use CO, as its sole C-source?
{2) use N, as its sole N-source?
(3) use light as its sole Energy source?
(4) use H,8 as its sole Energy source?
(5) use glucose as its C- and Energy source?

13. Can you use a deletion strain for the Ames test? Why? (5 pts)
14. List the detail procedures of doing a Gram staining. (10 pts)

15. Discuss the origin and the importance of the “envelop” that surrounds the
nucleocapsid of many animal viruses, Why virtually all bacterial viruses
lack an envelop? (8 pts)

16. What are “Koch’s postulates™? (5 pts)
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1. Describe the pathway of water crosses the root radially via the apoplast, transmembrane,
and symplast pathways until it reaches the endodermis. IO’;

2. Describe the physiological mechanisms during stomatal opening and closing. §@ z
3. Describe the mechanisms of phloem loading and phloem unloading in plants. } O z
4, Describe the pathway of CQy fixation in C4 species. } § %

5, Describe the biological role of cytokinins. o Z

6. Describe the relationship between calcium and one particular plant
physiological response. 10%

7. Describe the factors causing the flowering in higher plants. 10% 410

8. Describe how phytochrome regulate the synthesis of Rubisco protein. 10% 1

9. Describe the mechanism of plant hormones action (give one example) 10%

10. Describe how plants produce resistance to plant pathogen invasion. (10%)
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1. For the following data, compute the mean, median, mode, standard
deviation and coelficient of variation. 5 4
2 2 3 3 3 5

9. The probability that a person suffering from headache will be cured with
a particular drug is 0.8. Three randomly selected patients are given the
drug. Find the probability that the number cured will be:

a. exactly zero.

b. two or fewer.

c. more than one. 12 4

3. Weights (cm) were measured on & sample of 5 plants:

90 80 70 T0 60
Compute the 95 percent confidence interval for the mean of the population.

8 & o

4. The following data are the weight losses of mice before and after taken
a drug. Is: there evidence that a difference exists? Let &=0.01. (State the

null hypothesis.) 15 &
before after

110 80
85 75
80 70
80 90
60 60 -

5. The following data are obtained on the latitude of the natural breeding
range, and the length of the breeding season in days of 11 species of
diving ducks:

latitude length of breeding seasons

30 110
40 100
45 80
47 70
50 60
50 50
53 40
94 - 35
29 33
60 2h
65 20

a. Plot a scattergram for these data. Based on the scattergram, do you
consider that linear regression is applicabie?

b. Find the linear regression equation using the latitude of the natural
breeding range to predict length of breeding seasons. 20 43
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6. The weights of mice fed on three different diets were measured as

follows:
Diets
A B C
90 79 80
100 80 60
1600 79 40

a. Determine the ANOVA table for the data.
b. State the null hypothesis and test whether there are any significant
weight differences among the mice fed on the three diets. 20 4

5. Three hundred randomly selected, blooming plants are investigated for
the association between flower color, and the presence or absence of

fragrance.
Flower color
Fragrance Blue Red Orange Total
Yes 20 100 60 200
No 60 10 60 130
Total 80 110 120 300

a, State the appropriate null hypothesis.
b. Can H, be rejected? ¥hat conclusion can be drawn from these data? 20 73
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2, Nafural classification system
3. Common name

4 Tavon

3. Habit

§. [eaf arrangement

7 Venation
8. Allppatric distripution

9. Directional natural selection.
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Which of the following is not a character of all chordates?
bilateral symmetry

three germ layers

segmented body:

bony endoskeleton

B Gl TN — e

Linnaeus followed the species concept.
typological

nominalistic

biological

evolutionary

B QO BND ke DT

Fhich school would partition characters into derived and ancestral?
numerical phenetics

cladistics

evolutionary classification

all of the above

W G0 PO e |Lo

If two taxa have the same name, it is treated as a
synonym

homonym

binonym

none of the above

LA R P

Hominidae is a name.
class

order

family

genus

W 00 B e |en

¥hich of the following is false about birds’ fertilization?
paired testes in the male

fertilization external

a single left ovary in the female

copulation usually a few seconds

e G0 DD -l

The refers to the birds’ ride on the deflected air currents hitting a
errestrlal ridge or ocean wave

thermal soaring

slope soaring

dynamic soaring

none of the above

ﬁhmhﬂ'—“ﬁ'-:l

¥hich of the birds have low wing loading?
passerines 4

albatrosses (K%

divers iBE

grebes BIRE

e G0 DD 00
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9. Most birds have mating system as 7
1. monogamy i
2. polygyny
3. polyandry A5
4. none of the above

——
=

. ¥hich of the following is true about the respiratory system of birds?
large and spongy lungs
breath rate in flight is 12 to 20 times their normal resting rates
two-way air in and out

. not efficient of gas exchange

B oo 0o |

(-
Pk

. ¥hich of the following fly with neck folding into an S-shaped curve?
spoonbills B 410
ibises % :
storks # 4
none of the above '

0o 0o —|

12. Which birds have stout bill with bristles, dark plumage and pointed wings?
[. drongos BE : :
2. flowerpeckers BR{tE

3. white-eyes &R .
4. babblers &F/F 15
13. Which birds have strong legs with sharp long, curved claws, and can run up
and down tree-trunks? -
tits [L4&
flycatchers £8 -
thrushes ¥& - _

nuthatches f& : .

e QD IND

. ¥hich of the following is not a member of the Order Piciformes HIEE? =
. woodpeckers IEARE
barbets A 420
toucans EREE 7
kingfishers &L . ~

5010

[
o

. The following characters are true about the owls except .
silent flight
neckless -
nocturnal habits '
syndactylous feet 7

00 10 |

16. The following characters are true about the tortoises [E#& except : 428

1. hind legs elephantine _
2. forelimbs with scales 1
3. high-arched shells '
4. with some webbing on feet 7
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17. Which is a member of the family Lacertidae M7 y
1. Mabuya logicaudata FRERETH;

9. Playplacopus kuechnei 5T 1
3. Spehnomorphus boulengeri BEIKHEHT

4. Eumeces chinensis FEIGHETF -

18. The snake Naja naja FREXE is in the family T
1. Elapidae

2. Viperidae

3. Colubridae
4, Hydrophiidae

19, Which is true about the reptiles’ sense organs?
1. The third eye exists in all reptiles,

2. Jacobson' organ aids in hearing.

3. Hearing is not important,

4. none of the above

20. The refers the movements in fish using the caudal fin only.
1. Ostraciiform

2. Anguilliform i
3. Carangiform

4. Balistiform

21. The following dwell only in freshwater except
1. Plecogiossus altivelis B

2. Anguilla marmorata fRfS

3. Crossostoma lacustre HTEECIRL

4. Clarias fuscus H5ERFE.

22. ¥hich of the following have luminescent organs?
1. Stomia BE(EDOIRA

2. Codfishes

3. cusk-eels BEF

4. toadfishes i&f

23. ¥hich 4s false about the family Bufonidae?
1. stout body

2. no teeth

3. toes pot webbed

4. skin covered with warts

24. Which of the following is a characteristic of the order Urodela?
I. no tails
2. no neck .

3. two pairs of legs of similar size J
4. vocal sacs in male '
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25. Which of the following has three hoofed toes on each foot?
1. Rhinoceros B4

2, Tapir &

3. Horse

4, Zebra M

26. Monotrems include all of the following except the
1. echidnas #{8&

2. platypus TRWEER

3. moles EEER

4. all of the above

27. Which of the following is not a plant-eater?
1. Sloth #i48

2. Flying-fox IHE

3. Kangarco &HE

4. Mole EEE

28. All of .;the following are characteristics of the rodents except
1. continuously growing incisors

2. space between the incisors and cheek

3. one canine tooth

4. total teeth < 22

29. ¥hich family does not belong to Prosimian group?
1. Lemuridae XfER}

2. Tarsiers IRGENERL

3. Lorisidae (&Rl

4. Cebidac BEER

30. All of the.foliowing are baleen whales except the

1. gray whales JifS

2. right whales BRFFfi
3. sperm whales FHFE
4, rorguals #Bfd

- Questions [E&RE 25 pts.
l Describe and compare the reproduction of caecilians, salamanders and frogs.

10 pts

2. What are the differences between antlers, horns, and hair horns? Name one
mammal that processes each of the above structures? 10 pts

3. Distinguish among the families Glareolidae (pratincole), Recurvirostridae
(avocets) Jacanidae (jacansas). b pts
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