Lo 04T AR B g Fleeig 2 4
Which of the following is usually considered as “Genetically modified organisms
(GMOs) “?

(a)

(b)

(©)

(d)

2. F-v

1% ek B R RPN F 5A AL 2
Organisms that are produced by exposing cells to a mutagenic chemical
WD Bl e TE L P

Organisms that are produced by fusing of two somatic cells

Wi DNA & e sk R A F4E » iz ? @ A 4 ehd 4
Organisms that are produced by inserting foreign gene(s) into cells by
recombinant DNA techniques

B e Oy AR SR AL D p

Organisms that are produced by exposing cells to gamma ray irradiation

7. 0 o 47 %2 (alpha helix) &_

The alpha helix of proteins is

(a)

(b)
(©)

(d)

(€)

= % %45 (tertiary structure) 2_ %4 = 4 » 1 1 gidh (disulfide
bridge) #& %_% 1% o Part of the tertiary structure and stabilized by disulfide
bridges.

- 4= 4337 - a double helix.

F1* £ 4t (hydrogen bonds) #&Z %95 & % XM A A Fv 7 ¢
(fibrous proteins) o Stabilized by hydrogen bonds and commonly found in
fibrous proteins.

HIRMR G0 p - BV P S E Mg kit4p 3 % (hydrophobic
interaction) % # F_% 15 - found in some regions of globular proteins and
stabilized by hydrophobic interactions.

iz ¢ RNA (messenger RNA) - ## 3 4t B 7] - a complementary

sequence to messenger RNA.



3. THIR- A R e o vt Rk {o Sk ik 2§ Ghip e 20 %4 (similarity) ?
Which of the following is not a similarity among the nucleus, chloroplasts, and
mitochondria?

(@ v g%z 3 DNA - They contain DNA.

(b) v MABER 5~ & w%2 % (phospholipid bilayer) #7¢ F] o They are
bounded by two phospholipid bilayer membrane.

() vimmwraZ3 g4]p ¢ o They can self-replicate

(d) v & AP 5k &%t (endoplasmic reticulum system) & X 41 %k ° They
are derived from endoplasmic reticulum system.

(6) T WL dF ¥ HF-v ' % & o Their membranes are associated with

specific proteins.

4, - S HEd w2t M5 77 8 ¢ (hypotonic environment)fif w0z 1% £
A plant cell placed in a hypotonic environment will
(@ 7 &~ & (plasmolyze)
(b) %’ (shrivel/ shrink)
() X =% (become turgid)
(d) X #+3 (become flaccid)
() Hj# (lyse)

5, MTYR- g E X5 T 4 & §ATP?
Which of the following produces the most ATP per gram?

(@ F &4 74 v A BEfEF £ (glycolysis) 4% % o a glucose,
because it is the starting molecule for glycolysis.

(b) #ER (glycogen) x4 » F1* v i E_F F #EHE & F o glycogen or
starch, because they are polymers of glucose.

(€) Fa¥n > F4 v A B KT Rt £F (highly reduced compounds) °
fats, because they are highly reduced compounds.

(d) 3w 5 > T4 i E#% v ez & &4 (tertiary compounds) ® o
proteins, because of the energy stored in their tertiary compounds

(€) & AP F*4 v ¥ ILE 2~ 7 # JaIr (Kreb’s cycle) < amino
acids, because they can be fed directly into the Kreb’s cycle.



6. k&iT* § - % it T kid 42 (redox process) > - H ¢
Photosynthesis is a redox process in which

(@ = & “BAIT R k4 F v o CO;is reduced and water is oxidized.

(b) NADP "#.if & » RUBP 4 % it - NADP" is reduced and RUBP is
oxidized.

(c) CO2 > NADP "fr-k 4 $843T i ° CO2, NADP?, and water are reduced.

(d) O %% i* 7 (oxidized agent) » -k # /%X & 7| (reduced agent) - O
acts as an oxidizing agent and water acts as a reducing agent.

() G3P#ThI XTI ‘Ta?l’éi (electron transport chain) 4% % i* ° G3Pis

reduced and the electron transport chain is oxidized.

7. EBiRZd F
homologous chromosomes
(@ 7 4pk 9 F1A 71| - have identical genes sequence.
(b) wApk A FE (loci) + £ 7 40k f/% (traits) 7 F] - have genes for
the same traits at the same loci.
(c) {fpe+ (gametes) ¥ 5 IR o are found in gametes.
(d) A #cs 4 1 (meiosis II) ¢ & 2 - separate in meiosis I1.

() £ 5 3 $F1E - have all the above characteristics.

8. 4ok R * A A A R AIEILAF] (lethal recessive gene) i F o i
1353 £ B e R MG A B S (probability) £
If both parents are carriers of a lethal recessive gene, the probability that their

child will inherit and express the disorder is

(@ 1/8
(b) 1/4
() 12

(d) 1/2x1/2x1/4,0r 1/16
(e) 2/3x2/3x1/4,0r1/9



20183%“35&53—&&;2;1.%_

9. - #7F 4~i+F3DNA 7 37 20% % A% H;]'z\vw& (thymine) » ¥ e 2L & red
(guanine) F At 4 fm ?

The DNA of an organism has thymine as 20% of its bases. What percentage of its

bases would be guanine?

(a)
(b)
(©)
(d)
(€)

10. T 7 >

20%
30%
40%
60%
80%

$R4REd DNA § 0> 4

All of the following are transcribed from DNA except

(a)
(b)
(©
(d)
(€)

exon
introns
tRNA
rRNA

promoter

11. % # i 72 e71%E 78 Choose the CORRECT statement.

(a)

(b)

(©)

(d)

DNA ¥ it &’m?2 ¥ ¢ 3 3L DNA can only be found in the nucleus of a

cell

DNA ¥ i i fw%e cnik 48 » 4% I DNA can only be found in
mitochondria of a plant cell

DNA ¥ ™ i fm P2 chim P2 1% > St {oE %48 @ 3 7 DNA can be
found in the nucleus, mitochondria and chloroplast of a plant cell

DNA ¥ 1/ fds 4 fm ¥ chim e % > Sk 8 {oi ;¢ ¢ 3 3L DNA can be

found in the nucleus, mitochondria and vacuole of an animal cell



12. # =« & A 72 % (genomics) ?
What is genomics?

(@ =& (public consortium) »¢ 4 # L F] 2 (human genome) 2 {7
B (sequencing) °
the public consortium effort to sequence the human genome.

(b) %3 £ F¥H A2 (Celerashotgun) ~f 4 & A F]2mi2 7Rl A o
the Celera shotgun approach to sequencing the human genome.

() 2FRAFleip| B ek “iit 8T 7 (sequencing and systematic study) °
the sequencing and systematic study of whole genome.

(d) f1* A F)5:% (gene therapy) /v * £ A 5 o
the use of gene therapy in the treatment of human diseases.

(6) @ * PrHEL A 7 (nucleotide sequence) * 7 T d Ak F] A sl
(encoded) 7% F-v f ¥ ic o
the use of nucleotide sequences to determine the function of all proteins

encoded by a genome

13. p #X 4% (natural selection) ed i $5 it &
The best description of natural selection is
(@) €% 2 o the survival of the fittest.
®) * 3

@ & < o the struggle for existence.
€ =%

g E T B aEF A | o the reproductive success of the
members of a population best adapted to the environment.

(d) 3 Rp AT RATTHEY > g R 2 5 o the overproduction of
offspring in an environment with limited natural resources.

() ¥ ¢ > Fr@F X H (inheritable variation) +“ |75 it o a change in

the proportion of inheritable variations within a population.

14, & 2 RBIEL T fedF e @A) - AR ?
What prevents horses and donkeys from hybridizing to form a new species?
@ &~ ﬁk ? %78 4 reduced hybrid fertility.
(b) #-# %3 mechanical isolation.
(c) p=+ g d gametic isolation.
(d) 7+ &3 behavioral isolation.
(e) .t ?{fi 7 &_None of the above



20183§§35E$—k&g;u%_

15. E % m*z (eukaryotic cells) 1% — /| i* £7L35 4_
The first fossil evidence of eukaryotic cells
(@ 12 iz & 24 o dates from 1.2 billion years ago.
(b) d1ah fiFAy ¢ (deep-sea vents) ¥ F|ehut A4 ¥ o appears in
sediments around deep-sea vents.

(c) %3 & £ (stromatolites) ® % 3R - is found in stromatolites.

(d) # i@y 27 cEgaw o F 1 240051 B¢ RRA2% - dates from 2.7
billion years ago when oxygen accumulated in the atmosphere.

(&) NMARy:4 P (prokaryotes) et Ik FiF X 15 o & % o appears after

prokaryotes had been evolving on earth for 1.5 billion years.

16. £ 7 (fungi) foiisr 2 3 chi & 5] 67 2 5
The major difference between fungi and plants is that fungi
(@) himfz 23 & 0> 5 87 F o cell walls are mainly made of chitin
(b) &7 wPz B* - donot have a cell wall.
(c) #* #_E %4 F - are not eukaryotic.
(d) E_% 21 (multinucleate) » & % §_% “w# 7 (multicellular) o
are multinucleate but not multicellular.

(e) Ffi* 3=+ %7 o reproduce by spores.

17. = 5| e f* 454 092 5 it & 3 (functional maturity) Bt 7= ?
Which of the following cells are dead at functional maturity?
(@) ¢ *¢ tracheids
(b) #x A w¥e cork cells
(c) # ®~% vessel elements
(d) 5 k&wPz B sclerenchyma cells
(e) _F xt'y 4_all of the above

18. ¢+ ce =0 §_

A seed consists of

(@ 275> A {cF A & 238> o an embryo, a seed coat and a nutrient
supply.

(b) - 4 %% - an embryo sac.

(c) pe+ i+ (gametophyte) fr¥ A & 3R> o a gametophyte and a nutrient
Supply

(d) - 4 X~ % & o an enlarged ovary.

e -7 M_Hi an ovule.



19. TrP PR sga s F 3 U hEREDFFE T (malt) 55
(germination) ?

Which of the following hormones would be sprayed on barley seeds to speed

germination in the production of malt for making beer?

(a)
(b)
(©)
(d)
(€)

%% fa abscisic acid
4 X% auxin

mre & % 2% cytokinin
& ' ethylene

# % % gibberellins

20. Frh%58% (basal metabolic rate) &

The basal metabolic rate

(@ ~t& 44 “FK H_7 X e - is constant for each species.

(b)

(©

(d)

(€)

Foiv £ F]F Aeik e s & A< @ F % 7 F e may vary depending on
the sex or size of an organism.

¥ - R iz Ao v BB 7 o is highest when an animal is
actively exercising.

1% kg = 4 (ectotherms) =t & i%38FF o is lower than the standard
metabolic rate for ectotherms.

VA - B bl 08 $ dcE k8 o may be measured from the

quantity of food eaten by an animal.

21, 11 PRI R AR ?

Which of the following statements is false?

(a)

(b)

(©)

(d)

(€)

- ARG R g enta ikig iy ¥ Gt L2 o The average human has
enough stored fat to supply calories for several weeks.

ok (leptin) 3 4v 3142 @ g fo it £ 95 4v ° An increase in leptin
levels leads to an increase in appetite and weight gain

A F Mo~ T % 2 2997 o Conversion of glucose and
glycogen takes place in the liver.

AR LS AL H RAca kRt oo i3t B 2 Ry i
A538 5573 o After glycogen stores are filled, excessive calories are stored as
fat, regardless of their original food source.

Gt ® Bed F 20 BRI A oy Lk A T B
Carbohydrates and fats are preferentially used in fuel before proteins are

used.



22. FIRJeHIkGF @A B 7

How are arteries and veins different?

() =Hoxrt g { B {20k (connective tissue) © An artery
has a thicker muscular and connective tissue layer than a vein.

(b) ##5%xik 7 9 (valves) iz #%3%3 - Veins do not have valves but arteries
do.

() =% 4 KT ##%a A o Blood is under lower pressure in arteries
than in veins.

(d) =3kl T%] FEFl P FFRF R R iE § 0 Uk » Arteries carry blood to
the heart; veins carry blood away from the heart.

() ¥w Rz 3 FEPF T nip? n R EA4F o Bloodin arteries is

oxygen rich; blood in veins is always oxygen poor.

23. r4F PR30 R %&—mq‘:ﬁﬁ«% A A 2?

Which of the following is not effective against viral particles?
(@) AR Zeniwiz dra b en*+ % (interferon) - secretion of interferon by
infected cells
(b) #=it ¢ 4r (neutralization) - neutralization by antibodies
(c) »psixpz% (lysozyme) o lysozyme
(d) =% 4% & £ asecondary immune response

(e) % % % humoral immunity

24, 11T 7R— 1 A §_p ;8 # % (endotherms) ey if ?

Which of the following is not descriptive of endotherms?

(@) 7 miFpczliE=Hehae 4 e ability to sustain vigorous activity

(b) B »xic HPFIF fot i+ 2Bk 2L o efficient circulatory and gas exchange
systems

() B PMrF et £ (metabolic heat) 1% % - high metabolic rate and
retained metabolic heat

(d) % »zic & (energetically efficient) & ' 527 %= f - energetically efficient
and relatively inexpensive

(&) 7F fEi&3 & kR X # P 4 o ability to deal with terrestrial temperature

fluctuation



25. T APR— 4 B 5 7] (local regulators) ¥ M4 g+ R F O % (sensation of
pain) °
Which of the following local regulators amplifies the sensation of pain.
(@ =7 ﬂkj'c,% prostaglandins
(b) = *v3% histamine
(c) # X ¥+ growth factor
(d) ¢ 2 /% interleukins

(&) - % it % nitric oxide

26. ¥ A2 % - =" (firsttrimester) Bt > P27 4 o EE R BIFN

B AT g Y
Which hormone is produced by the embryo during the first trimester and is
necessary for maintaining a pregnancy?

(@) #piEE estrogen

(b) % # % progesterone

() LH (& +2 = % > luteinizing hormone )

(d) FSH ( &_#r;2 5% » follicle-stimulating hormone )

(e) HCG (* F=m= ’«‘Kfﬂ\'ﬁi’gﬁ{iﬁ’r% » human chorionic gonadotropin )

27. ;£ # 7 I FxeiE 38 Choose the INCORRECT statement.

(@ ESsHA-fAr7ESEFOTH LA Livr FiefFkREFn
Chloroplast is a type of plastid containing chlorophyll and its main role is to
carry out photosynthesis

(b) EHHE- LM 5 e P R 55 04 Amyloplast is a
type of plastid that is specialized for starch storage in plant cells

() H“ied lwmizhimie For? g aF oL ® 2% Cellulose and
hemicellulose are found in the membrane plasma of a plant cell

(d) He47frds$ fm¥e 5 49 i {7 Jo P2 v % Plant and animal cells are able to

carry out cellular respiration



28. - 1 #* & (population) &_

A population is

(a)

(b)

(©)

(d)
(€)

I B¢ g ek 4 Fd(individuals) » B - 4T T ek
7] Ef (gene pool) - the minimum number of individuals required to
maintain a varied gene pool in a given environment

it 7% % 1Y g ] H 1 o the smallest unit that can evolve

e — enpd 3 ¢ A4 B b el 4% (Species) | i+ 2 - a group of
individuals of the same species living in the same place at the same time

% 4 & & (community)en’e & - a collection of communities

b &5 ¢ =% -bothbandc

29. T Fiw JF’f ity X N F (sweating) ALATEAN?

Which of the following statements about sweating is false?

(a)

(b)

(©)

(d)

(€)

AR GE T S = Re b'L'rLfF W i & * 47 o Water loss is usually the
main problem associated with sweating.

A pFprd A ehd &8 35 4 402 3 F o The main ions we lose
in sweat are sodium and chloride.

Aok H T B Faid i { e ﬁh& o Sweat is much more dilute than other
body fluids.

Ak Aok ap o BFArIzF I LA 28 - fFEL7 - Jon
losses associated with sweating become a problem before water losses.
AEHT A 2R A ap S P L EF o People can sweat even on a

very cold day.

30. % % »z ;- (greenhouse effect)

Greenhouse effect

(@)

(b)

(©)

(d)

Ak S TER Ard ) > T U § LA < T ¢ (atmosphere) *‘,f:}ﬁ. ° 18
counteracted by photosynthesis, which removes carbon dioxide from the
atmosphere

Flk & (EH A :,ﬂgﬁ% » Flv i 4rx U ¢ eh 1AL o is made worse
by photosynthesis, which adds carbon dioxide to the atmosphere

Fle i F gt (fossil fuels)m 2 8 L > FIv IS F © A% 14 igad o
is made worse by burning of fossil fuels, which removes oxygen from the
atmosphere

Fbie kL moecd o F]h L34+ T ¢ ehz § VB o is improved by the

burning of wood, because this adds carbon dioxide to the atmosphere



(€)

2018 & 5 35 &% 4 L F - 4 4

3E: BRI A i T S o S R BRLY - § L L I A ff’e“f %
AR E o BEREF S X 3P o isimproved by the addition of
carbon dioxide to the atmosphere, since carbon dioxide removes excess heat

from the earth’s surface and reflects it back into space

31. % DNA z_ = st it %532 (triplet of bases) "i & 4 AAA » 5 H jp=t mRNA %
£ 2 tRNA F %5315 (anticodon) # i@ ?
A particular triplet of bases in the coding sequence of DNA is AAA. The
anticodon on the tRNA that binds the mRNA codon is

(a)
(b)
(©)
(d)
(€)

TTT

UUA

Uuu

AAA

UAA & TAA z#EH % - 542 48 =+ (wobble):2- z_- either UAA
or TAA, depending on first base wobble

2. ARHHH chFREin - Byl B R LT e T fodchs o 2L

ﬂgg‘/{g"zg 4 //gfﬂ:fﬂ)’{//?‘gf /‘{;—f o

What structure is described here? "4 sheet of muscular tissue that flattens and

relaxes to alter the pressure in the thorax, allowing breathing to occur."

(a)
(b)
(©)
(d)
(€)

4 |4 3% Intercostal muscle
L% Abdomen

39 % Pleural membrane
A F& % Diaphragm

39 ¥R Thorax

33 & 2 AR
In type 2 diabetes

(@)

(b)

(©)

L EE MRS > e P hp FrEiR(P fRERY e ??) A K
Feoo FPtw fE-R T2 £ % 1€ o Insulin is still produced, but cells in the
target tissues no longer respond, so blood glucose levels is not brought
down

W L% 2734 [ (islets of Langerhans) ® dha w2 £ it 95~ 4 %% % o 4
% (glucagon) > F] Pt u 4 KT L =4 %+ The alpha cells in the islets of
Langerhans are no longer able to produce glucagon, so blood glucose levels

fluctuates wildly
ek R E A fEBER O S RREFT A A foyep %A’ﬁ > Muscles are unable to



(d)

(€)

201833‘;355.:}2—&&;3;;!‘%_ 4 ¥

breakdown glycogen, leading to fatigue weakness and muscle wasting
AR A A TR e B GRS A A F o
s (hyperglycaemia) - Insulin is no longer produced, so the muscles and
liver can no longer take up glucose and resulted hyperglycaemia result
SEATPEY VLTSS LT S T DRy
#% The liver is unable to make glycogen, so the body is unable to store

glucose, leading to large swings in blood glucose levels

34. “Aﬁr'};;}iéﬂ—\/)sp < %E‘f”” ﬁ\:ﬁﬁ".‘i{p“%\ﬂ "i,‘iﬂ

What is meant by the statement that “male bees are fatherless”?

(a)

(b)
(©

(d)

(€)

EMBHARZESTHZ TP 2P FEP 4 o male bees don’t play
a role in rearing of young bees.

e gid PE %X T A 2 o male bees develop from eggs.

e Fitd £HPE RS T a2 o male bees develop from fertilized
eggs.

et gitd 2LX P E B Y T @ 2 o male bees develop from unfertilized
eggs.

¥ 5 i (| fze P it ,T* = o the queen bee’s mate dies before the

male eggs hatch.

3B, HFFRy s £ % 9 23 Monocots differ from dicots in terms of:

(a)

(b)

(©)

(d)

‘E#PE‘*#?E’#“EJM‘Q oA RS ERES YRR T
Taproot is usually observed in monocots but not in dicots

¥ e p g fd ¥ IRk £ 7] Vascular bundles of a monocot is
usually arranged in ring

B EDERIF T 5] R HF S P G Veins of dicot leaves
is usually arranged in parallel but not in monocots

H 3 #48 enicid F §_= 71 ¥ Floral parts of monocots are usually in

multiples of three



