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There is a golution containing amino acid A (pI 5.0),
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amino acid B (pl 11.0), protein

D

2.

(M

Explain the hydrophobic interaction of a long-chain fatty acids
with alkyl chains mixed with water in terms of entropy or free

energy changes. 10%

4.

- 5.

0. (1) Glycogen, starch, and cellulose are polymers of glucose. Suggest
reasons, based on structure, that the physical form of each is-
appropriate to its role in nature. (2) Suggest how a cell might
selectively synthesize starch but not cellulose. 10%

7. An enzyme inhibitor can act in a reversible or an irreversible’manner.
How would you distinguish between an irreversible inhibitor and a
reversible noucompetitive inhibitor? Assume you have an abundant

8. Describe the fate of glucose in mammalian muscles during intensive
activity and its physiological significance. 10%

9. Explain why each of the following statements is false in terms of

10. Define the terms of ghicogenic and ketogenic as applied to amino acids.

3
5%

Outline the Calvin cycle (CO, fixation). 10%

Describe the molecular mechanisms of signal transduction. 10

¢ (M.M.
.M. 45 kDa, pr 5.5) and protein
please design a experimental method to separate them. 15%

supply of pure enzyme to work with. 10%

1

ellicient metabolic regulation. 15%

(1) Most enzymes operate in vivo near V

(2) Catabolic pathways tend to diverge from a single metabolite.
(3) The enzymes repulated in a metabolic pathway usually exhibit

(4) Energy charge is unimportant in regulation of anabolic pathways
but is of primary important in the regulation of catabolic

(5) Compartmentalization of metabolic pathways is seldom a

5%

simple Michaelis-Menten kinetics.

pathways.

regulatory strategy the cell uses.

max-

150 kDa,

protein
10.0),

9

K3

Outline the method of enzyme-linked immunosorbent assay (EL1SA) .
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15

20

425




‘ A N Y it
. B . . g 1.‘|\ R !'r‘: T8
RS TR PR ¥ 1 B e M
#oa: BRAL wanh gl 34 237 8
- I. Match for the BEST answer: (15 points) 1
_____ _ |. Lyme disease - A. Plasmodium spp.
- 2. Sleeping sickness B. Nuts 7
; 3. Auloimmune disease C. Mycobacteritm
- 4. lmnume complex nephvitis b). Borrelia 7]
___ 5. Tuberculosis E. Trypanosoma brucei
- __ 6. Atopic urticaria F. Nickle ]
_____ ) 7.1V receplor Q. Rh[)gmn
- _ .. 8 Contact-denmnatitis H. SLE ‘ 15
... 9. Erythroblastosis fetalis I CD4
__10. Anaphylatoxin ' J. C33,C4a, C5a .
__11. Major amplification K. C3b
g . 12. Early component of classical pathway L.C1,C4,C2,C3 .
__13. Has perforig-like activity M. C9
.14, Mediates opsonization N. C3a, C5a, C5b67 .
__15. Chemotatic factor ' 0.C3--->C3a+C3b
. -4
IL True (O) or false (X): (10%)
- () . Mice infected with Nippostrongylus brasiliensis show decreased production of IgE. 410
() 2. Babies can acquire IgE-mediated allergies by passive transfer of maternal antibody.
() 3. Antihistamines are effective for the treatment of type 11 hypersensitivity. .
() 4. Hydrophilic peptides arc more likely to represent immunodominant B-cefl epitopes than hydrophobic
peptides. L -
() 5. Killed organism vaccines can evoke good anlibody responses and last longer than live vaccines.
{ ) 6. Attenuated vaccines ar¢ more likely to induce cell-mediated immunity than killed vaccines are. g
{ ) 7. Most pollen allergens contain a sinple allergenic component.
{ 18 MIIC genes play a major role in determining the degree of immune responsiveness to an antigen. 4
{19 Each MHC molecule binds a unique peptide. ‘
( }10. Most antigens induce polyclonal respouses. 415
11, Tor the blanks below, number them in your answer sheet, use (+) for positive, (-) for
uegative, and (1) for slightly positive: (10%) ' -
1. Ab property: Wholelg Hchain L chain  Fab  F(ab')2 Fe =
: (example)
Bind antigen -+ (1) (2) -
Bivalent Ag binding (3) (1)
Dind to Fc receptor (3) {6) {20
Fix complement {(7) {8) 9)
las variable domains (19) 1
2. Tivents happened during B-cell differentiation:
Progenitor  Ire - Immature Mature  Activated  Plasma 4
Beell  Beell Dceell Beell Beell cell
Ig synthesis:
Heavy chain gy (12 425
Light chain (13) (14) (15)
RNA processin ' (16) 1
Isolype switching (17) (18) (19) (20)
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. Suppose that as a physician you catiy out the following experiments.
You isolate a substance, called Z. from the plasma of a patient with
a particular disease. You prepare an antiserum to Z (anti-Z) by injecting
the substance repeatedly into a rabbit. You isolate similar substances—
call thern W. X, and- Y~ from three other patients suspected of having
a discase similar lo that of the patient from whom Z was prepared.
You prepare an Quchterlony plate and place the antj-Z antibody in

-the center well. You mrange anligen preparations W, X, Y, and Z
fn the antigen, wells, as shown in Fipme

(8} What is the minimum number

(b

(¢)* Would you conclude that

LS % 2T

of antigens present in 27 (& % )

How similar are these antigens? Compare preparations W, X,
and Y to preparation Z in detajl. (4 %)

Zo-
N

Z
o 8rle
Z4 2\( . o

O™ O

The precipitin p}anern in an Quchterdony test

vi.

As a student n an immunology laboratory class,
you have been given spleen cells from a mouse immu.
nized with the 1L.CM virus. You, determine the antigen.-
specific functional activity of these cells with two
different assays. In assay 1, the spleen cells are incubated
with macrophages that have leen briefly exposed to the
LCM virus; the production of juterleukin 2 (IL-2) Is 2
positive response, In assay 2, the spleen cells are Incu-
bated with LCM-infected ta sret cells; lysis of the target
cells represents a positive response in this assay. The
results of the assays using macrophages and target cells
of different haplotypes are presented in the table betow.
Note that the experiment has beeu set up fn a way to |
exclade alloreactve responses.

your patients have similar diseases?

rad %)

2. Which celi populations are detected in cach of
the two assays? (4 %)

b. TFrom the tesults of this experiment, which
MHC molecules are required, In addition to the
LCM virus, for specific reactivity of the spleen cells
In each of the two assaysi {4 # 3

. Which additional experiments would you necd

_ to do to uhambiguously confirm the MHC miole-

cules required for antigen-specific teactlvity of the
spleen cells? (4- ¥
d. Which of the mouse strains listed in the table
could have been the source of the immunized
spleen cells tested In the functional assays? Give
your reasons. (4 o7

—
. Response of spleen celis
IL-2 production
Mousce strain used 7 in response to
a8 source of MHC haplotype of macrophages 1L.CM-pulsed Lysis of LCM-infected
macrophages ard and virus-lufected target cells macrophages cells
tarpet cells " K A E I (assay 1) (assay 2)
C3H k k k k - -
BALB/c d d o d — +-
(BALB/c % B1OA)F, ik d/k dlk d/d + +
ATL 5 R k d + . + ]
BIOA (3R) I 5 1 y

10
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B Vil.  Three groups of mice were immunized according
to the schedule shown in the table below. Spleen cells
weie solated from the immunized mice, and the number
of plaque-forming cells were determined; the direct and
indirect PFC counts for each group are listed in the table.

s
e
\‘

“y s

LU

- Direct Inditect
Itnniunizatlon PFC/ 10 | PrC/108
schedule splren cells spleen cells

(A) 1° DNP-BSA 310 343

(1) 1° DNP-BSA; 62 4060
- 2° DNP-DSA

L (C) 1° DNP-BSA; | 366 386

2° DNP-BGG

- VAI. You produced a moneclonal antibody to HIV and
suspect that it has been stolen hy a colleague and is now
being marketed by a biotechnelogy company. You want
to prove that the company's product is the same as the
monoclonal antibody that you isolated.

A Describe quick and inexpensive immunologic

tests that you condd perform to determine if the
. two antbodies might be identical. { § %)
b.  Assuming these Inithal tesis suggest that the
two antibodles arc Idemiical, what piore expensive
and time-consuming procedures eould you use to
demonsirate uncquivocally whether or not the two
antibodles are the same? (& '/p )

-

. Deseribe the assay used to measure a primary
(1%) and secondary (2°) PFC response. (42, )

b.  Calculate the number of IgM-secreting and 1gG.-
secreting plasma cells/106 spleen cells for each
group of mice. ¢ 4. e/, s

€. Why is the indirect PFC so much higher than
the direct PFC for group B but not for group A
or C? 4 4%y

10
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20
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l. Receptor-mediated cndocytosis
2. synaptic transmission
3. exocytosis
4. Fluid mosaic model of
cellular membranes

FET TR 2 RS I TR R B ALE WO R LIRS
(adrenergic fiber), BERTEME (cholinergic ﬁl)er)&;ll-'i%"_L!Lﬁ%i "}z

7 ENEREI A (nonadrenergic noncholinergic fiber), FHSIEANE Gy
IS 7 % PRSI R e e (neurotransmitter)?  10%

WL ALK, () JIiMiJE 0.8 FH W)~ XGHTRE LI I
(cardiac cycle)], ML~ }800 75 7, LB 1B (electrocardiogram)
A& LRI R ML, B FRELLD TR (waves of BCG), M%ﬁuﬂﬁﬂ]

ARG 7.0 BT I «  10%
Rl ARG B T LR 2 R TS 7RG 2 10%

SR AP ] . 10%

HA BT DO AN F A S TEN SMIRE, UG S e
LU 7 S8 B 0 A S0 %)- B0 % )RS M, B salicn

175, 00 MBI RO LT e SN AT G kA 0.

L A5 s YRS 20%, RMESILAE S TLC( M)
2. FifhE }L RV (il 587550

3. FFAYIES IR 1, 11, 11, IR AR

4 TV 2 RURIS LA R BB ?
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6 5 4 . 3 2 1 0.
LUNG VOLUME {I)
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5 1. aldosterone
2. ADIT - 4
3 3. renin
| 4. cpinephiine ]
. - o ‘ 15
'+ VAV ') L’:’?},Z;_Zfl,.‘-.‘?{Efé’JlEUJ‘%?JffJfleikllr’ﬁJJ(pf'cssure-vulume loop), ABEH g iE
< IBl(mocmal poy loop) ' i
) LT ABEH Hoop '1%;?.'..l:'rf‘\’;i%ﬂll.%ﬁiwi(sysl_ule))jkL\ﬁ&’ﬁl%(diaslole)Zn‘:}}l
5 By, 2.5 )
2. ABEG logp &if{fﬁ‘éif[pJ'i']-?iﬁi:[Hﬂi stroke volume kﬁ?ﬁ%%}&?'ﬁf HEAurgs -
) FHGELE . 259 - :
i LACDL ABPG, R ABEH =g, 1'7}%!*"&(1&{Ei’%.fﬁ'?a‘-.t)b’iéi%fﬁﬂ?ffzz 7
MY 259 : : 10
- 4. T B s BB BRST8 aner load R gL 7 ARALE ]
L I after 1oag Ko prelowd ST IR 3. 2.5% 4
) T 200-
) 5 150 - . J ¢
il 2 3 . .
sl ) s Jw
a
0-'——-—— 0 Ty : i ‘ .~
0 50 100 150 200 .
Vantricular voluma (mf)
VA" V3" Rl g JUEA A1 5 E’!Eﬁ!lib%zmﬂl&ﬁﬂ!ﬂﬁ YRS I 6 ]
Pz 0% 120
LRI £ 5% 1 TR R RS (diarrheayste s 2 LB sotonic solution), {H -
fBIEES (g y BRI }IBﬂ?kl;l?ﬂiEﬂ'f'ﬁiﬁiﬁ%. Al Ay SIniERs
EELRL? Wiy, om - J
1. extracellular fluid volume i
2. body-fluiy vsmolarity
3. 1enin secretion i
4. ADI secrefion 25
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I. Draw a standard bacterial growth curve on the graph below from the following
~ information: ( & pts)

100 viable bacterial cells were inoculated into 100 ml of fresh borth mediun and.
“incubated under optimal conditions for growth. Afler a six-hour lag phase, the cells-
began to increse in numbers so that at 12 hours, the population reached a densily of
1,000 cells per ml of broth. The cell population continued to multiply at this rate
until 24 hours, enterd the stationary phase for six hours, and starled to decrease in
viable numbers at 30 hours, arriving at a cell number of 100 cells per mi at 40 hours.

12 1
in
8 e
6
4
2
0
f T ¥ N 1 ™ T T 1 T T
0 10 20 30 40 50

Time {hours)

(1) Lable the Y-nxis with the appropriate units for measuring bacterial growth. (2 pts)

(2) On your plot above lable the four characteristic phases of a typical bacterial growth
curve. (2 pls) '

(3) What is the number of viable cells attained by this culture during the stationary
phase of the growth cycle? viable cell /ml (2 f'tr.

(4) The generation time of this bacterial culture is: (select one answer) _ -l pt)
i) between 1 mimute and 10 minutes
ii) between 10 minutes and 2 hours
iii} between 2 hours and 10 hours
iv) greater than 10 hours

(5)° Suppose the antibiotic ampicillin was added to the susceptible bacterial culture at
{8 hours. What do you predict as the growth curve measured over the next six

hours? (Indicate your answer on the graph above by drawing a dashed Ime ----- '
between 18 and 24 hours). (2 ptls) . :
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2. You wanl to know how many bacteria are present in a gram of garden soil. You

decide to use the plale count method 1o enumerate them. You suspend one gram of
soil in 1,000 mt of sterile buller, and you spread 1.0 ml of this suspension onto each
of three agar plates containing rich medium. Because you have no idea about how
much bactera mie present in hat soil sample, you atso spread 0.1 ml of the same
suspensiott onto cach of three plates. After 24-hour incubation period, the first
three set of plates (1.0 ml) give rise to 673, 645, and 620 colonies; while the second

three set ol plates (0.1 mi) give rise to 75, 84, and 81 colonies, respectively. (1)

What is the total number of bacteria that you estimate to be present in the gram of

soil?  (2) What limitations or qualifications, if any, do you place on this estimate?

(5 pts)

. Describe how you would make a lysine auxotroph mutant from a wild type

Escherichia coli strain?  List alt of the steps you woutd take. (10 pts)

. The bovine spongiform encephalopathy (BSE) or so called "mad cow disease” is

suspecled to have some conneclion to the human spongiform encephalopathy know
as Creutzleldt-Jakob disease (CJD). Both diseases was thought caused by a same
lype of infectious agent called "prion” which contains no DNA or RNA. (1) What

is a prion? (2) In your opinion, is prion a living organism? Why or Why not? (3)

How prion "mwultiplies" itsclf in the host cells? (4) How prion damages the host
brain tissue? (5) Do you think the human CJD is an infectious disease ‘among
human population? Why or Why not? (10 pts) |

. Read (he lollowing essay aboul tetanus (# 15 BL) carefuily, pick out at least 10

mislaken statements (assume there is no spelling or grammar error). (10 pts)

Telanux is caused by Bacillus fetani, an aerobic gram-posilive spore former.

This bacterium is commonly found in hospital environments, in soil and in feces of
many farm animals and bumans.  Under appropriate cultural conditions the
organism produces a sopre centrically located and of considerably greater

diameler than the vegetative cell, which gives the characteristic spindte appearance.
Transmission (o humans is associated with food and water. Any ingestion of

contaminated food can allow tetani endospore to germinate inside the intestine and
cause Ihis disease. The spore conveys to the organism considerable resislance to
the various dJisinfectants but not to heat. It is easily destroyed by boling for 20

minutes. Wlien the bactetia die and lyse, the endotoxin tetanospasmin is released.
This toxin acts on the centrat nervous systen to prevent the release of the glycin,

and the results is that opposing sets of muscles often contract simultaneously and
in uncontrollable fashion, giving rise 1o spasms . Death usually resulis from the

liver and kidncy damage. The mortality rate is very low al 1 to 3 percent.

- Immunization against tetanus is impossible due to its high mutation rate and the
high toxicity of its toxin. The treatment of tetanus varies with the severity of the
disease. ‘In peneral, large dose of sulfa drugs should be given. Mild tetanospasm

may be controlled with barbiturates and diazepam to release the stress of muscle.

Telanus is now relatively rare in well-developed countries. In developing
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- ' 6. Conditional-lethal mutations are of research and medical interests, since they may

| be usefisl in vaccives, e.g., influenza vaccine. (a) What ig a conditional-lethal
mutation? (b) Give one example of conditional-lethal mutation. (c) Discuss reasons
how they can be used for vaccines. (10 pts)

_ 7. Fungi are eukaryotic organisms whereas bacteria are pfokaryotic. Explain biiefly
. (1) How do fangal and human celt membrane differ? (b) How do bacterial and

‘ fungal cell wall differ? (c) How can amphotericin B be used in the treatment of
- a variety of fungal diseases? (10 pts)

. 8 (a) What is a provitns? (b) Distinguish between a provirus and an oncogene.
~ {c) Discuss the relationship between provirus and insertional mutagenesis. (10 pts)

9. You are assigned to study diflerences of growth curve between bacteria and virus.
. Growth media, an aniwal virus stock, cells for growing virus, other materials and
equipments nceded are all given 1o you, (a) How will you desigu the experiment

; for studying growth curve of virus ?  (b) Draw a typical growth curve for virus
and explain the significance of the curve, (10 pts)

10. Define the lollowing terms that are essential in modern biotechnology: (10 pts)
. (a) Restriction endonucleases :
(b) Transformation
. (<) Site-directed mulagenesis
(d) Tybridizatidn
. - (&) Monoclonal antibodies
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. Describe the environmiental conditions on stomates. (10%)

- Figure a dingram of cotranspor anc comntertransport of solutes across the plasma membrane driving
by energy in ATP. (10%),) :

- Describe the pathway of CO)y fixation in Cy species, (15%)

4. Term explanation. (15%)

(1) Emerson enhancement eflect: cnoperaling pholosynthesis
(2} Tolipotent

(3) Symplast and apoplast

5. Describe the model for the redistribution of calcium and auxin
during gravitropism in roots. (10%)

6. Describe how the phytochrome regulates gene transcription. (10%)
7. Describe the polar auxin transport. (10%).

8. Term explanation: {20%) :
(1) . morphogenesis (2). statolith (3). %‘I[’behe“m(ﬁﬂ
@), dbscisic aad (ABA)
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1. Multiple Choice

~ (select the one lettered answer that is best in cach case, 2 % cach, 20 % total)

. Prion is belicved to he the extraordinary agent associated with the “Mad Cow Discase”.
Which of the following statements is incorteet about prion ?
(A) the major component is a 28 kDa protein  (B) itis a glycoprotein  (C) it is coded by a

cellular gene (D) itis expressed in normal brain  (B) it is associated with a cryptic nucleic
acid.

2. Which of the follosings may interact with the Shine- Dalgano sequence during translation

process 7 (A) the 505 ribosome subunit (B) the 308 ribosome subunit (C) the 3° of 16S
RNA (D) the 37 of 55 RNA (D) the charged IRNA.

3. Which of the followings is not necessary for the construction of a cloning vector 7

(A) a replication origin  (B) a antibiotics resistance gene (C) multiple cloning sites (D) a
strong promoter  (E) small in size.

4. Which of the followings can help you most to identify a membrane protein ?

(A) hydropathy plot {B) palindrontic structure search  (C) restriction analysis (D) moGf
analysis (E) DNA scquence alignment.

5. Which of the fullowing compounds is usually used as a chemical inducer (or the loc promoter-
driven transeription 7

(A)IAA (B)GA (O)YIPTG (D) CAY (E) GABA.

6. WhICh of the followihgs can pot describe the power of PCR technology ?

(A) gene cloning  (BB) site-directed mutagenesis (C) rapid dignosis (D) DNA mclhylalmn
(E) DNA amplilication.

7. Which of the following statements is not suitable for “enhancer” 9

(A) modular like prolein (B)ullmnwemymca(,twmcs (C) function in cither direction (D)

function in variable distance () may increase the concentration of transcnptmn factors in the
wumly nrthL promoler.

8. Which of the following statements is inappropyiate for the frans-splicing reaction 7
(A) it is a intramolecular reaction  (B) it is relatively rare (C) it can occur if complementary
sequences are introduced in the introns (D) it is the same thing as alternative splicing ()
some chloroplast genes arc frans-spliced.

9. Which of the followings is the most conserved sequence among all living species ?

{(A)introns (B} lactale dehydrogenase gene (C) 165 RNA genes (D) promoter sequences
©(E) amino acid biosynthetic pencs,

10. Which of the following statcmients about genome is inapproptinte 7
(A) mycoplasma have the smallest genome in sel-replicating entities  (B) the genome size of
mammals is usvadly smaller than the amphibians (C) the flowering plants usually have a

. . . ,
ermialler ocnoerier 1l tneeete (T oetterenio clom Ivae et Bt ever fen edon o i by cxneradset 5 onsnce o s Dot otonnn.
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11, Answer the Following Questions

0.

([0 % cach, except 20 % for problem #3, 80 % ttal)

. What is thc, appropriate temperature to keep the followings 7

(A) genomic library using lambda EMBL3 vector
(B) polyconal antiserum

(C) DNA sotution piepared from the alkaline method
(12} vestriction endonicleases

(15) 0.8 % aparosc

- Please describe the major Tanctions of the following proteins.

(A) Hu protein  (B) DNA polymerase  (C) wpoisomerase (D) dam methylase
(E) nuclease.

- Explain the following terms. (20 %)

(A) codon degeneracy — (B) Western analysis  (C) restriction mapping (D) transduction
(E) RNA cditing (1) Alu sequence (G3) CpQ island (1) zinc finger

- (D) chromosomal jumping  (J) DNA fingerprinting.

- Please give a few examples (o distingush the Tunctions of “oncogenes” and “tumor
suppressor genes” in cancer cells.

- Describe and discuss the expression of human hemoglobin genes during developiment.

Compare the arrangement of cis-acting sites in the contol regions of genes [rom prokaryotes

and eukaryotes.

- In both Prosophila and humans, the gene for glucose-6-phosphate dehydrogenase (G6PD) is

X-linked. Differcnt allcles of GOPD gene are known (o confer different electrophoreltic
mobilities of the cnzyme.

(A) I you had a female 1ty heterozygous lor the two electrophoretically different G6PD allcles,
would you expécl that the allcles would be expressed in the same cell 7 Why or why not ?

(B) If you had a female human heterozygous for the two electrophoretically different G6PD
alleles, would you expeet that the alleles wou!d be expressed in the same cell ? Why or why
not ?

10
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.

a.
b.
c.

d.

A.

a,

D.

a,

G.
a.

7.

Animals in the phylum lave a cranium. -

Cephalochordata b, Urocliordata ¢. hemichordata d. none of the above.

Which of the following statemcnls is true?
the body of the {ancelet is compressed.

. Sen squirts are gonochoristic,

lemichordatles are fresh-water dwellers.

. No pharynx slits exigt in the larval tunicates.

The study of the kinds and diversity of organisms and of any relatlonshlps
.—among Lhem. is

zoological classilication
Laxonomy

systemalics

zoological nomenclature

The speciflic name

must be a Lalin noun b. same can be used in different genera c. a Greek
verb d. none of Lhe above '

fhich schoel of taxonomy is a theory-free approach?

tumerical phenetics b, cladistics ©. evolutionaty classilication d. all of
the above.

The keys ol a taxonomic publication must be

non--dichotomous’ b, not diagnostic ¢. of internal Lhatarters d. of
characters reclative constant.

fn a twxonomic publication, the

from other known similar ones.

H

8.
of
a.

diagnosis . descriptions c. discussion d. measurcment

_distinguish the species (laxon)

Which of the Tollowing groups of chordates GVUIVOd prior to the appearancn

cartilaginous [isheg?
tunicates, and agnathans
bouy lishes and sea squirts

. agnathans and bony Tishes

tunicates. lancelets, and mammals

¥hich is true aboul Lhe order Cypriniformes BIFEI?
no adipose [in
salt water dwelling

tittle bone connecting the sw1m bladder and the ouler ear
no barbels

Rhich statement is Lrue?

. Cichlids #MiElH are originally occur in Asia,
. Gobies #91)2 usually do not have swim bladder,

Basses ffiff have an adipose [in. .
Basses do vot have true spines,

10

15

20
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[T, AL but one of Uk Toliowing are valid characteristics of the Bufonidae.

Sel
a.

b.

i3

(=N s e

14.
a,
b,

d.
15.
a.

b.

d.

6.

.

C.

7.

T
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cel the excepliog,
lecth on premaxillae and maxillae
head broad

. skin covered with wards

fingers nol webhed,

Fhich of the following does aot oceur in Taiwan?
narrow-mouthed [rops
Agiatic salamanders
caecilians
tree-frogs.

Which of the following correctly describe the Amplibians?
lateral-line svatem exist for aquatic individuals
eyes withoul eyelids
mosi oviparous
no internal Tertilization,

Fhich of the lollowing is most closely related to dinosaurs?
amphibians
snakes
birds
mammals

Modern reptiles fuchude all of the following groups except
caimans

tortoises

Luatlara

none of the above

¥hich has a threoo-chambered heart?
Pyenontus siviensis FIEES

. liyla chinensiz V|t b

Iplphe carinata BLF1y
Oncorhpnchus mason PEIGEIRE

The eggs of rveptiles and birds have many similarities. Which of the

following is nol a commen feature of bolh?

d.

(e -

[=8

o

C.

1.

.

20.

developing embryo in and air-Tilled chamber
exterior shell

~complex systen of internal membranes
. yolk '

. Which of the following are viviparous?

Ocadia sinensis Wi
Habuva fongicandata FZIRrim

Gekko japonica <1E
Mydrophis nardwickis Hjiige

Which birds practice polyandry? ,
cagles b. geese ¢, jacanas d. albatrosses

fhich statemenl is Lruc?

10

15
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21.

A single testis exists in male birds

Two ovaries are found in Lhe [amily of Emus
ALl birds lack external genitalia

Some birds copulate in the air

Which group of birds is most tropical, beak strongly hooked with a hinged

upper mandible, and extremely vocal?

a. Charadriiformes #I%E b. Psittaciformes ®JEHc. Cuculiformes BBIZHE d.

Falconiformes

22.

a.

23

a.

21.

a.

* 25.

a.

o0

26.

e

30.

a.

b.

d.

Silent flight is a characteristic of
owls K b. cuckoos HHE . woodpeckers AR d. quails #3498

Order Passerilormes )] includes all of the following except
swifts [ b. vittas /A8 ¢. bulbuls 48 d. crows EsJS.

¥hich birds dwell wmostly in high altitudes?
cuckoo-shrikes LI b. accentors 4418 c. orioles M8 d. tits L

¥hich of the Tollowing is an example of placental mammal?
COW

. duck-billed platypus

spiny antealter
kangaroo

Which group is not odd-tocd?
deer

horses

tapirs

rhinoceroses

-

ALl of the foltowing mammals have binocular VISlon except

. primates

rodents
herbivores

. carnivores

Fhich is true about the animals in the order Cetacea figi|d?
hair on the body
vertically set tail [luke
no visible hind limbs
marine only

Rays

. are bottom living.

are fast moving.
are flattencd Iaterally.

. have dorsal gills .

¥hich of the followiug is not a function of the air bladder?
hydrostatic organ

making sound

water current information

assist in hearing

L

(&2
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. WETSIEE 10 pls
notochord '

lobbed feet
Amphisbacnians
vocal sacs
‘ﬁhylugcny

2. Distinguish nmong Ostrich, rheas, and kiwis, and giVé the distribution of
~these birds. Whal are the major shared characteristics of these birds? 10 pts

J. Compare and distinguish the fishes in class Chondrichthyes and
Osteichthyes. 1) pts

A. Describe the dislinguishing characteristics of the insectivores and
_rndmws.loﬁx ‘
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3. competitive and cnergy flow hypothesis for succession.
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1. The following table shows the outcome of 500 interviews completed during a survey to
stirdy the opinions of 1esidents of Kaohsiung city about the construction of the Cross-Harbor
bridge (B5UERAS). 16 pis
- Duteomne. o
Areaol  For Against Undecided
Gy ) ©) R Total

A 00 5 125
B s 5 5 125
D 0. 60 15 |25
E 35 5 40 125
CTotal 3000 135 65 509

ITa questionnaire is solected at random from the 500, what is the probability that:

a. The respondent was for the construction of the Cross-Harbor bridge ?

b. The respondent lived in areq A? '

¢. The respondent was for the construction of the Cross-1arbor bridge, given that he of she
resided in area 37

d. The respondent was uindecided or resided in area D?

e. P(A ~R)

L P(Qu D)

g PD)

h. P(Q 1 D)

2. Ages of eight vak 1rees determined as 25, 28, 17, 26,27, 22, 25, and 30, We wish to know
if we may conclude that the me age ol the population fiom which the sample may be
presumed to have bean diawn s greater than 20 years. Let o =0.01. 14 pts

3. Researchers wish 10 kuow if (wo fishes ol a stream differ with respect to maturation. A field
survey revealed the lollowing information: 15 pts

Group _ Number in the sunple Number matured
{ish a 300 . 24
lishb. 500 15

Do these data W}W)-I-_(;;’Vi't'“E-:“Sliﬁ"l(:‘ﬁiél—li“é'\}-i“ciéﬁtg to indicate a difference in the prevalence of mature
fish in the two populations? et o = 0.05. Determine the p value.

4. An experiment was designed to study the effects of three different drugs and three types of

stressful situation in producing anxiety in rats. The table shows the difference between the Pre-
and past treatment scores of 18 rats used in the experiment, 20 pts

Stressful e Diug
Situation A B c
! 4 |
5 3 ()
I ¢ f] 6
4] 1) R
1 5 7 4
4 | 5

Perform an analysis of variance of these data and lest the three possible hypotheses. Let ¢ =
= 0.05 for all tests. Determine the p values. :

L

b

20
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5. The following are the aucs (X) and systolic Mood pressures (Y) of 20 healthy aclults,

Age  BP.  Age - B

; 20 120 A 128
| 43 128 52 136
63 141 70 146

26 126 20 124

53 134 63 143

31 128 43 130

. 58 136 20 124
406 132 19 121

. 58 140 31 126

70 144 20 1B

Find the simple lincar regression equation and test H, ! B = 0 using both ANOVA and the 1
test. Test 1 p o= 0, and constiuct a 95 percent confidence interval for p’. Find the 95 percent
prediction interval for the: systolic blood pressure of a person who is 25 years old. Let o =
0.05 for all tests. [low mu~L vartation in the blood pressure can be explained by age? 20 pts

6. The follawing table shows 200 birds classified according to species and preferences of

perching stratification (#4473 ) on a tree or on the ground, 15 pts '

*o.__Sspecies -

Perching

stratification. A B C  Total
Top . 6 30 22 58
Middle M 15 17 63
Bottom 4 19 14 37
Groud 5 25 12 42
Total 26 109 65 200

Do these data provide: sullicient evidence to indicate that these birds differ in the their
preferences of perching? Let oo = ().05.

o
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1. Multiple choice:  (61%)

1. Which of the following is a true statement aboul CharJes Darwin? (A) He was the first to discover that
- living things can change, or evolve. (13) Ue based his theory on the inhieritance of acquired
characteristics. (C) He worked vut the principles of population genetics. (D) He proposcd natural
- selection as the mechanisn of cvolution. (13) He was the first to reatize that the Earth is billions of
G years old. 3

2. Spesies of horscshoe crabs and cockioaches have existed virtually unchanged for miilions of ycars.

Which of the following mocels of speciation best cxplains these living "fossils"? {A) gradualism.
~{B) polyploidy. {C) punctiated cquilibiium. (D) sympaltic speciation. (E) adaptive radiation.

3. Ancient cyanobacteria, found in fossil stromatolites, were very important in the history of life because
thiey (A) were probably the fist living things to exist on Carth. (B) produced the oxygen in the
atmosphere. (C) are the oldest known archacbacteria. (D) were the first multiceliular organisims.

5 * (I} extracted heat [rom the atmosphete, cooling Earth.

4. The eggs of nonflowering sced plants are fertilized within ovules, and the ovules then develop into

- (A) sceds. {(13) spores. (C}' gametophyles. (D) fivit. (E) sporophyles.

5. Reptiles are much more extensively adapted Lo life on land than amphibians because reptiles (A) have

04 - a complete digestive tract. (13} lay shelled eggs. (C) are endothernic. (D) have legs. () go through a

larval stage. :

- 6. Which of the following most cleatly demonstrates the cvolutionary relationship belween annclids and

asthropods? (A) a complete digestive tiact. (I3) an cxoskeleton. (C) body segmicntation. (D) jointed

- appendages. (E) radial symmetry. _ ‘

7. Lvery cell in the human body is in contact with an internal environment consisting of (A) blood.

o (B) connective tissue. (C) interstilial Muid.. {I3) matrix. (E) mucous membranes.

8. A human requires lundreds of grams of cabohydrates every day. The daily requircment for most
vitamins is in the milligram range. Why are vitamins needed in such stnall quanlities? (A) Vitamins are
nol very imporlant in metabolism. (B) The energy conlent of vitamins is so great that you don't need

15%. much. (C) The body can store large quantities of most vitamins. (D) vilamins are reusable in

metabolism, (E) Every cell necds carbuliydiates, but only a few necd vitamins,

S 9 Countercurrenl exchaiee in the gilts of a fish {A) speeds up the flow of waler through the gills.

(3) mainlains a concentiation gradient that enhances diflusion: (C) enables the fish to obtain oxygen -

while swinuning backward. (D) means that blood and-water llow in the same direction. (E) interfercs

T

T

T

with the efficient absorption of oxygen. Oy
- 10. Blood pressure is highest in _____, and blood moves mosl slowlyin__ . {(A) veins.......... capillaries.
() arteries....... capillarics. (C) veins........ atterics. (D) capillarics........arteries. (E) arterics ........ veins,
- i1 Which of the fotlowing is not part of the body's nonspecific defense system? (A) natural killer cells.
(B) antibodics: (C) intet ferons. (D) complement. (E) inflammation.
20} 12. Which of the following best describes the dilerence in the way B cells and cytotoxic T cells deal with

invaders? (A) B cells conler active imnuanity, T cclls confer passive immunity. {B) B cells send oul
antibodies to attack; T cells themselves do the attacking. (C) T cells handle the primary immune
response; B cells handln: the secondary response. (D) B cells are responsible for cell-mediated immunity;
T cells are responsible Tor humoral imnunity. {(E} B cells attack the first time the invader is present; T
cells attack subsequent times. _

13. In each nephron of the kidney, the glomerulus and Bowman's capsule (A) filler the blood and capture
the tiltrate, {B) reabsotb waler into the blood. (C) break down fiarmfut toxins and poisons. '
(D) reabsorb salts and nutrients. (E) refine and concentrate the urine for excretion.

14. Which of the following traces the path of sperm out of the body of a human male? (A) epididymis,

250 seniniferous tubule, vas deferens, urethra. (B) seminiferous tubule, vas delerens, epididymis, urethra.
(C) epididymis, scmini{erous tubule, uretlra, vas deferens, (D) seminifcrous tubule, cpididymis, ‘vas
defercns, urethra. (E) seminiferous tubule, epididymis, urethra, vas deferens.

15. Suppose a researcher carelully removes the myelin sheath from the axon of a neuron. The most likely

- result would be that the altered neuron would (A) no longer be able to produce neurotransmiticrs.

(B) be much more sensitive Lo stimuli. (C) be much less sensitive to stimuli. (D) transmit nerve signals

- more rapidly. () trausmil nerve signals more slowly.
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- 16. Which of the [ollowing controls the activity of all the others? (A) thyroid gland. (13) pituitary gland. ~
"~ (€) adrenal cortex. (D) hypothalamus. (I2) ovaries.
- 17. Which of the {ollowing hormones have antagonistic effects? (A) parathyroid hormone and calcitonin, N

(B) insulin and thyroxine. (C) growth hormone and epinephrine. (D) ACTII and cortisone.
(I3y epincphrine and nocepinephrine,
18. Which of the fullowing receptors are nol present in human skin? (A) thermoreceplors.

- (B) chemorcceptors. {C) louch receptors. (D) pressure receplors. (1) pain receptors.

19. Which of the following bones in the human atm would correspond Lo the femur in the leg?
(A) radius. (BB) tibia. (C) homerus. (D) metacarpal. (E) ulna. i
20. What is the role of acetylcholine in muscel contraction? (A} It makes up pait ol the thin filaments

- inside a muscle fiber. (13) 1t provides cnergy for contraction. (C) 1t blocks contraction when the muscle
relaxes. (1) It signals a muscle fiber to contract. () 1t forms the heads of the myosin molecuies in the

- thick filaments inside a imuscle Gber.

21. The basic body types exhibited by cnidarians are (A) the polyp and the medusa. (Il) the larva and the

- planula. (C) radial and bilateral. (D) unicellular and multiceliular, (12) amoeboid and {algeliated.

22. An action potential is said 1o ocous when _—— the cell. (A} sodium ions rush into (B) sodium ions

- rush out of (C) polassium ions rusli into (D} potassium ions rush out ofl (I£) water molecules rush out
olf

23. The heartbeat is initiated by the (A) atrioventricular node. (B) sinoatrial node. {C) cardiovascular
regulation center, (D) bundle of His. (IF) sympathetic nervous system.

- 24. Newmatocysts are characteristic of (A) Annclids. (3) Arachnids. (C) Nematodes. (D) Cuidarians.

(12) Nemcrleans,

- 25. The terms anlerion and posterior only apply to atimals that (A) have a true coelom. (B) form planula
larvae. (C) undergo schizocoelous development. (D) develop a digestive system. (E) have bilaleral
synumelry.

26. Telanus is (A) the result of puncture wounds. (B) the all-or-nene contraction of a single muscle fiber.

- {C) the result of stimulation of additional motor neurons, called multiple motor unit summation. . 15
(D) the result of waveform summation, which produces increased and sustained conlraction of a

- nwscle. () a parasilic disense. '

" 27. The archenteron develops filo the (A) anus in deulerostomes. (B) blastocoel. (C) neurat tube.
- (D) digestive tract. (I5) mouth.

28. Two worms in the same class muslt also be grouped in the same (A) order. (B) phylum. (C) genus,
(D) family. (E) spccies. '

29, Which ol the following sequences results in the seeretion of estrogens in mammals? (A) GNR--+TFSIT
—>estrogen (B) LIT->I'51-»estrogen (C) CRI>ACTH-+ESH-»estrogen (D) Gonadotropin—> L1 ~+

estrogen (E) FSEI-+ L1 »cstrogen . _

30. Which of the following would NO'T function as a neurotransmitter? (A) acetylcholine. 120
(3) neuropeptides. (C) bivgenic amines. (D) steroids (E) all of above could serve as neurotransmitters _

31. A seed is a mature (A) pollen grain. (B} lruit. (C) ovary. (D) ovule. () embryo. R

32. The "halves" of an individual peanul, which represent its cotyledons, are composed of (A) triploid ,
endosperm cells. (13) haploid endosperm cells, (C) diploid embryo sporophyte cells. (D) diploid -
maternal sporophyte cells. (B} diploid gametophyte cells.. '

33. An aggregate fruit develops from (A) a single ovary. (B) several ovaries T,'om separate llowers. .
(C) several ovaries from a single flower. (D) several different plants. (I} several ovules from the same
ovary. : N

34, Bark consists of (A) lunctioning xylem, sccondary phloem, cork cambium, and cork. (13) vascular
cambiumn, secondary phloem, cork cambium, and cork. (C) secondary phloem, cork cambium, and cork. 425
(D) cork cambium and cork. (E) cork only.

35. How many chromosonics are there in a corn egg ¢ell nucleus as comparéd to a corn pollen cell nucleus? 4
(A) half as many. (B) twice as many. {C) the same number. (D) half as many or the same number,
depending on whether the pollen cell bas divided to produce sperm or nol. {E) twice as many or the -
same number. ‘
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36. A woody plant goes through live years of drought followed by five years of good growing conditions.
The xylem cells formed duting the live good years (A) wilt be larger in diameler than those formed
during the drought yeass. (13) will be living, whereas thosc fotmed during the drought years will be
dead. (C} will form smaller prowth rings than were formed during tie drought years. (D) will conduct
a higher ratio of sugar to water than those formed during the drought years. () will form heartwood.

37. How many layers of vascular cambium will there be in the trunk ol a ten-ycar old tree?

{A) onc. (B) lwa. (C) live. (1) pine. (I2) ten.

38.The cells that store starch.in dicot roots arc located between (A)the xylem rays within the vascular
cylinder. (B) the xylem and the phloem. (C) the epidermis and the root hairs. (D) the cpidennis and (he
endodermis. (E2) the epidermis and the corlex.

39.The sugar "sink” in roots is cicated by (A) the active transport of mineral ions into xylem cells. (13) the
osmosis of waler into xylem cells. (C) the absorption of water from the soil through epidermal cells.
(D) aclive transpoit ol subus tiom phlocm 1o other root cells. (I£) the pull ufg,r'mty on sugar
molecules. :

40.The "sleep movements” ol a bean plant's leaves are controlled by a biological clock. If you put a potted
bean plant in a dark (ool shed in Juse, which of the [ollowing would you expect to observe aller 4 or 5
days? {A} The plant would continue to raise its leaves at around sunrise and fold them at around sunset.
{13) The plant would exhibil a balanced 24 hour cycle, raising ils leaves at around 6:00 a.m. and folding
thens at around 6:00 p.m. (7)) The plant would change Lo an endigenous cycle and thus would driflt out
of synchrony with the sun. () The plant would cease its sleep movements. (E) The plant would exhibit
raiclont movements. ‘

41.What is the function that phytoclirome is known (o perform in the pholopmiod related control of
flowering? (A) determining, whether Illblll length exceeds a critical minimum. (B) determining whether
night length is shorter than a critical maximum. (C) sensing sunrise and sunset. (D) inducing fowers to
form, (IZ) either a or L.

42, Fruil that forms on an unpollinated plant in response to a hormone application will Iack (A) ovules.
(D) seeds. (C) carpels. (D} ovaties. {E) the capacity to produce ethylene gas.

43. Which of the following processes undetlies the thigmotropic behavior of a green-bean tendril?

(A} rotation of the tendril in response to photoperiod. (B) rotation of the endril in responsc to a
biological clock. (C) extra proliferation of cells on the shaded side of the tendril. (D) extra elongation -
of cells oti the lower side of the tendril, (I3) extra elongation of cells on the side opposite to an object
that is contacting the tendril,

44. Shool branching is controlled mainly by the relative levels of (A) auxins and gibberellins. (13) auxins
and cytokinins. {C) gibbercllins and cytokinins. (D) gibbercllins and abscisic acid. (E) cytokinins and
abscisic acid.

45. Which of the loflowing is a correct sequence ol events leading to leal fall in deciduous trees?

(A) formation of abscission layer; increase in ethylene levels; decrease in auxin levels. (B) cooler
temperatures, decrease in auxin levels; formation of abscission layer. (C) shorlening days; formation of

. abscission layer; decrease in ethylene levels. (D) shortening days; decrease in ethylene levels; increase
in auxin levels. (E) decrease in cthylene levels; increase in auxin levels; formation of abscission layer

46. Which of the following veean zones is both biologically the most productive and physically the most
demanding? (A) intertidal. (3) pelagic. (C) abyssal. (D) upwelling. (E) bathypelagic.

47. Which of the followiug biomes is dominated by gymnosperm trees adapted to surviving desiccating
conditions? (A) taiga. (B) tundra. (C) deciduous [orest. (D) savanna. {(E) chaparral.

48. Which of the following biones would have the highest number of different species per square milce?
(A) tropical deciduous lorest. (B) tropical thom forest. (C) tropical rain forest. (D) tropical savanna,
(E) temperate deciduous [orest.

49. The vertical structure of the tropical forest is due to the intense competlllon for (A) moisture.

(13} nitrogen. {(C) carbon dioxide. (D) minerals, (I2) light.

50. In an ecosystem, you would most expect (o find interspecific competition between (A) males and
females of a specics in which both sexes occupy the same niche. (B) populations of two species that
occupy the same niche, (C) males of a specics during the breeding scuson. (D) a prey species and ils
predator. (I9) two wasp specics that mimic cach other's appearance.
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31. The maximum number of individuals a habitat can support is called the (A) reproductive potential.
(BB) carrying capacity. (C} community size. (D) density dependent factor. (I2) population growth.

52. Which of the following is most cleaily a case of density-dependent population regulation? (A) the
summer drying of savanna grass for an inscel that feeds on grass sap. (13) a dangerous new {lu strain
that is transmitted among humans by sncezing. (C) the lirst hard [rost of fall for a population of annual
morning glory vines. (D) the growth ol shade trees for a population of sun-loving shrubs in an
abandoned field. (E) the oceurrence of rainstorms for an opportunistic desert annual.

53. Which of the lollowing is an example of Datesian minticry? (A) the resemblance of a harmless flytoa
bee. (13) the resemblance of the walking-stick insect (a kind of mantis) to the twigs it lurks among,

. (C) the resemblance of an Afiican sunbird to a Central American hummingbird that occupics a similar.

* niche. (D) the resemblance of the western meadowlark to the castern meadowlark, (E) thc similar
appearance and black-ad-gold coloration of many wasps. ; '

54. A comniunity is made 1p of (A) difterent kinds of living organisms. (B) one species of organism.

(C) living organisms and their nouliving environment. (D) ecosystems, (i) the factors that conslitute an
urganisnr's niche,

55. Eutrophication of a lake could occur il (A) phosphate-rich detergents are dumped into the lake,

(B} fertilizers from larms are washed into the lake. (C) raw sewage is dumped into the lake. (D) runoff
from over-fertilized fawns 1caches the take. () all of the above.

36. Domestic chickens are thought to be descended from Asian jungle fowl. Diflerent species of jungle
fowl display differcut Lypes of social hicrarchy, ranging from none lo a lincar pecking order. This-
finding is best intcrpreted as evidence for which of the following hypotheses? (A) Jungle fowls arc
more genetically variable thar chickens. (13) Chickens are evolutionarily more advanced than most
jungle fowl. (C) The sodial structure of chicken and fowl flocks is passed from gencration Lo
generation by imitative learning. (12) The social structure of chicken and fow! Mlocks is genetically
determined. () Chicken and fowl {locks adopl the social struclure thal best suils their habitat

57. When a nipple is placeil in a newborn baby's mouth, the infant will immediately begin to suckle. Tlis is
at exainple ol (A) habitvation. (13) imprinted behavior. {C) classical. conditioning. (1) innate
behavior. (E) imitation,

58. When you study with the stereo on i the background, you are demonstrating (A) habituation.

(B) imprinting. (C) association. (1) conditioning, (E) imitation

59. Whicli of the following global changes is not likely (o be directly and significantly worsened by
widespread eradication ol tropical rainforests? (A) increase in atmospheric CO,. (B) destruction of the
ozoie layer. (C) luss ol biodiversity. (1) shilts in globat precipitation patierns. (1) climination of
polential crop specics,

60. Which, il any, ol the following was nol a major factor in the descrtification of the Fertile Crescent in
what is now lraq? (A) deforestation by early sedentary peoples. (B) overgrazing by early herders.

(C} destruction of sod by eatly plows. (D) farming praclices that removed nutrients from the soil faster
than they were returned. (I3} al! of the above were contributing lactors

I1. Fiil in the blanks: {10%)

1. The proteins and are Lhe chief componenls of myofibrils.

2. Animals that eal mainly meat are | aud those that eat only plants are .

3. __is a hormone seereted by stomach mucosa that can stimulate gastric glands to secrete
pepsinogen.

4. The two major syslems of internal conununication that have evolved are the and
syslems. - ‘

5. Single cell eukaryotic ;iganisms are classified in Kingdom and prokaryotic organisms are
classilicd in Kingdom .

6. is developiment of egg withoul [ertilization,

1. Briefly explain the clonal selection theory. Design an experiment to prove that spleen is one of the
organs producing antibodies.  (10%) '

LV, Briefly describe the kinds and the functions of cyloskcletons.  {10%)

V. Briefly discuss the biological evolution of the hominids, (10%)




