FRPTEYREERNRA S EXE

Check point JHIEREE (1)

. What is the basic unit of structure and function of living organisms?

SV EREAGERICIRE RN TEE ?
A cell

. Explain cell theory.

fErE TR B -

The cell is the basic unit of life.

A 2 A a Y R AN AL 5

All living organisms are made up of cells and their products.
AT A A B 2 il B B 8 i P AEL K 5

Growth and reproduction are due to the division of cells.

A R R A TEER R B B 2L o

. State the general structure of a cell.

AT — R PSR -

It consists of a mass of protoplasm surrounded by a plasma membrane,
B b2 — B B 8 [ S R AR

can exist singly or in group,

A B SR B LURH T AR AE 5

contains various organelles.

EEEREZ e

. State the definition of organelle

At AR E 2 -

Specialised part of a cell for performing a specific function. eg. Chloroplast, mitochondrion.

Al e SR RRHEE > - REEr TREEMIZIRE - BIAN © B8Rk - RIpinss -

. Describe the structure and properties of cell membrane.

AT P e LA

Thin and flexible.

A S

Differentially permeable

H7ES7E M

Made up of protein (60%) and phospholipid (40%) molecules.
A B2 PR 2R VBT (6000) FTBH i 43 7 (40%0) BITAH K ©

. Describe the property of phospholipid with related to water affinity.
(LGRS S e WA Sy
Phospholipids contain a hydrophilic (water-loving) head and a hydrophobic (water-repelling) tail.

Wi fE & A — A B K B —fE 5K E e



7.

10.

11.

How is phospholipid arranged in the cell membrane?
s AR ER R AT S ]?

The phospholipid molecules formed a bimolecular layer.
W JE i AE 70 1 PES Bk — e i e e 70 7 Jg (JE g )

The hydrophobic tails associated with each other at the center of the membrane with the hydrophilic heads

extending towards the surface.

HiE e fg gk R HESAE BB A ol T K BEHEAE i AT ©

What substance is attached to the surface of phospholipid bilayer?
He®8 Jg R R 1 ESR P52

Each side of these phospholipids was a layer of protein molecules, rather like the bread on either side of a

sandwich.

A5/ Jg e R R T S — @ B E 0 7 0 RERALH =36 2 1 Y /Y g 4l 2

Why does cell membrane model is called “fluid mosaic model” ?

S PR A A5 0] T SRS SRR | 2

Viewed from the surface, the proteins are dotted throughout the phospholipid layer in a mosaic arrangement.
The phospholipid layer is capable of movement, i.e. is fluid. It was these facts which gave rise to its name,
the fluid-mosaic model.

PERME - & EE Rk (i) 76 5 {5 b i e DUy > Bl T VR KR LS 8 > A2 Bdg ey -
HOAE (IR R T A SRR -

What is the function of the surface protein?

Mg A E 0B A BT RE?

They give structural support. They are very specific which allows cells to be recognized by other agents in
the body (act as recognition markers), eg. enzymes, hormones and antibodies.

EAM RS TR SR > EMRIEE R o ARSI - ST - BER TS
B I D DARER Y

State some functions of cell membrane.

a5t A By — EE Th BE -
With the help of cell membrane, compartmentalization of the cell and organelles is possible which aids in
protection of the cell and maintenance of the cell shape.

AT HIMRR - A8 W 0 R B 2% 050 > SORTTE Bl B 8% - B8 B PR GE TN B A R I I T2 AR -
It is differentially permeable, hence it can control the entrance and exit of molecules and ions.

e 2 FOEER > BT 0 TR TR e

It prov1des surface for the accommodation of enzymes. eg. the electron transfer system in respiration.

B iRt WIS o BIANFS IR AE A R R TR R TR R T o

It can recognize stimulus. eg. rod cells can recognize different wavelength.

E AL ER R B BRI TR A ] 5 G e

It provides identity to the cell. eg. antigens on red blood cell in relation to blood group.

'E Al Fe Al R At & 5> o BIANAL I BR 5 i 1 0 8 v A MY



12.

13.

It aids in food ingestion (endocytosis) by forming food vacuole.

B AT BB Y I E Bt s A =Y (e fEm)

It forms vesicle that functions in secretion. eg. synaptic vesicle releases neurotransmitter.

E AT KB T I /N o GG E R AR IR S i N o

It forms the myelin sheath of nerve fibres which facilitates the transmission of nerve impulse and insulates
against cross-talks.

E AT AR REE A B NERERS - B B 0 A RS PR T b AR R Ak SRl 1L IR I RS
Due to the fluid nature of the phospholipid bilayer, it is flexible so that the cell can grow and divide. It can
change shape and seal back on itself during growth and cell division.

WA g s Bt E - e Botk - MM a8 IR - BfTE & B0 - & BRI £ R
FE+FEHE o

Explain the selective permeability of the plasma membrane.

R B M RE ST -

The molecules of the lipid bilayer have a hydrophilic "water-loving' end which is soluble in
water and a hydrophobic "water-repelling" end which is soluble in fat. The hydrophobic ends
are repelled by water but are attracted to each other, and therefore they tend to line up in the centre
of the membrane, leaving the hydrophilic ends projecting from the two outer surfaces. Because of
the hydrophobic core, the lipid bilayer is almost entirely impermeable to water and all
water-soluble substances. However, fat-soluble substances, such as oxygen, carbon dioxide,
alcohols and steroids, can penetrate the lipid bilayer. Water and dissolved ions cannot pass
through the cell membrane by simple diffusion, they diffuse through channel protein molecules
which span the membrane to form pores.

BIEEE > e — (SRR - BEEREIEHIKT » B —GR/K IR - REARTE

5 e
BRI — bR B > AHEMHARS | - S S P HEA PR B TG B BRI —
S W T

NRH —EGVKIEZ L EBHIEE T & B s e N E KNI R ZAKEEE - (2R
YA > BIAN - SR ALK RE R RS A 2

ZRRITA] P Ve e RE S B AR R E I 2Rt M > (2 e B RS 0+ AT oL
SR A AT -

State the factors that can affect the cell membrane permeability.

AW R R B RSE PRI

The cell membrane is composed of phospholipids and proteins, any chemicals that can
dissolve the lipids or alter the arrangement of the lipoprotein molecules may affect the
permeability of cell membrane. Heat can denature the protein so it can also affect the
membrane permeability. The common chemicals that can affect the permeability are

organic solvents such as chloroform, acetone and alcohol. Besides, ionic concentration, membrane

structure, present or absent of inhibitors will also affect its permeability.



3
Nl FtE A B FTAEL A > (EART a] AR s skdbos il & 1 PRV IR UM S, » 41
B AT -

BInREE R ERE > FTLlE B RBE N -

TR B E T e SV S AR - BIAN - &AL (RS - PIERRIERS -

AL IESREIEINZRA R~ BErIRAE -~ BOURSHS ~ AP A el 5 s -

14 .Explain what happens when beetroot (FHZE4R) tissues are immersed in

(1) acetone and (2) paraffin oil.

ETHRIRRA LT ERIRAHEERAE - (ORE - A8 ?

(1) The acetone solution turns red. Acetone can dissolve the lipid components in the cell
membranes of beetroot cells, therefore, the red pigment is able to diffuse out through the
destroyed cell membrane (1).

(2) The paraffin oil stay colourless. Paraffin oil will not affect the cell membrane of the beetroot
cells, cells remain intact.

(1) PRI R RL (0 DA PR vt s o BRI e » LA ZAR AR L (0 38 ] e
TR TR -

(2) ISR IR R > AN S s B SR A ORI S A PR e B A -

Check point HIERGE (2)

15. Describe the structure of endoplasmic reticulum.

ffal AV B BN AS A

1. This is a complex system of membrane throughout the whole cytoplasm.

2. Itis continuous with the plasma membrane and the nuclear membrane at some places.
Some of them may be attached by ribosomes and they are called rough ER, while those
without the ribosomes are called smooth ER.

L &R e Rl A AR R IR R A

2. EHIMUIERSE o AR T RIAZ A -

3. FHELHANERG (RS - FRESR A E RIS - YA RS = B s o v N B R -

16. State the functions of endoplasmic reticulum.
AU ERERITIRE
1. Providing a large surface area for chemical reactions.
2. Providing a pathway for the transport of materials through the cell,
3. Producing proteins, especially enzymes (rough ER).
4. Producing lipids and steroids. (smooth ER).
5. Collecting and storing synthesized material.

6. Providing a structural skeleton to maintain cellular shape.



17.

18.

f SR e Bt RAUZRIERT -
ORI A ) e RS TR
AEEHE - JCHERGHIAE ) -
BN BOSIIRS EAE R -
WA G YA -

SEHE AR R DUERF IR -

AN

Describe the structure of mitochondria and its occurrence.

LR ARG IRS R E R M -

1. They can be spherical or rod-shaped.

2. Itis bound by two unit membranes,

3. the inner membrane folds inwards to form projections called cristae which greatly increase
the surface area for respiratory reactions.

4. They are abundant in cells which require a lot of energy to do works, e.g. in muscle cells

and in cells with active transport.

E R UEAREIDERIEH) - Sl ERE— ek -

EAR e B G IR (I R -

IS R AR RICAR RS AR R - 58 T eI £ F AR R

{EFEAR R RE R TIRRIAIIA R R - B0« ILAYATRANZ: Bl - e At -

b=

State the functions of mitochondria and its occurrence.

AUHRARAGRITIRE -

The mitochondrial cristae contain respiratory enzymes involved in the Krebs cycle and
electron transfer, i.e. their functions is synthesis of ATP.

R iR A NS 7T 2% 22 8L d B {0 SRS SR B 7 BRI T Bl ERVEhRE S Gk ATP-

Check point_HIERGE (3)

21.

22.

Describe the structure or cell wall.

AT RBERRSRS

Thick and rigid. Freely permeable.
It is a non-living structure composed of mainly of cellulose and with pores (pits) which allow protoplasmic

connections between adjacent cells.
S - JHEE o
A A e HURES o eARERE Bk o AR EE A /N FL AT A AR A A R DA A B VR R

State the functions of the cell wall.

AT BRI TRE -
It provides mechanical support and protection to the plant. (Especially in sclerenchyma and xylem which
possess very thick cell wall and thus serve as the main supporting tissues in the plant.)

FEHEY IR BB S5 B PR © GET)REAE B BEMI A G th R Bl 2 NS 2 A R
JE AR EE > W] {F RS REP A 3 B SCR AR © )



Cell walls are resistant to expansion and allow development of turgidity when water enters the cell by

osmosis. This contributes to the support of all plants and is the main source of support in herbaceous plants

and organs such as leaves which do not undergo secondary growth.

Al B e ] PTIE R SE VR I 5 S M AR B R - AT 5 M BEIR » S P i e =85 -

HIEPRAREERNEREV B ES SR E LHEE -

The rigid and yet permeable nature of the cell wall makes it an ideal protective layer without interfering with

the movement of materials in and out of the cell.

A P e i gl (EL LS MR 0 AT MR R B RO IR FE TG > A & T & Al -

23. Tabulate the differences between the cell membrane and the cell wall.

FIRCEAT AT B A Rl BE -

(i

e

PRy - 2%~ EEER

Cell membrane Cell wall
ATIRSE AHHfEE
Chemical composition Lipoprotein Cellulose
=247, JE#E A
Thickness Thin Thick
Permeability Differentially permeable Completely permeable
Egvyen JaE LPv HHZE
Rigidity Not rigid Rigid and strong
e % AN [CAER
elasticity More elastic Less elastic
G g R e
Methods of movement of substances o ) )
across the membrane/wall Diffusion, osmosis and active Diffusion
Y A R a7 | PO i

Receptor sites
RS HR L

With specific receptor sites

AR Y 52 BE R AL

Without specific receptor sites

&R S BE BT AL

24. Describe the structure of chloroplast.

25.

FLIERRASHIRS RS

Large and green, containing chlorophyll.

kRIS > SR EERR -

Each chloroplast consists of a double membrane enclosing a homogenous matrix,

the stroma, in which a number of grana are embedded.

eGSR uE > NeEE  RENEFF SR -

State the function of chloroplasts.

AHHZERKRHITIRE

It is the site of photosynthesis during which carbohydrate is manufactured.

N =
1B XE

AT A E RS AL SR -




26.

27.

Describe the structure of vacuole.

L RIRIASRS -

It is bounded by a single membrane called the tonoplast.
HH — Jig 44 % M ) B g S B 0 [ 2
Large and located at the centre of the cell.

gl ok e PN A VS il DS A

It contains cell sap, a concentrated solution of various substances, such as mineral salts, sugars, pigments,
organic acids and enzymes.

WSS BRI - SASEYE - 0 - SR - B - (R - BRI -

State the functions of vacuole.
SRR TIRE -
It collects wastes and food.

EfbFBEYIRY -

It facilitates water uptake by osmosis.

EFBEEREBMEY R A

It provides support to the herbaceous plant.

CAEAREMIR L -

Check point JHIERGE (4)

28.

1.

29.

What is meant by prokaryotic?
FERAERR?

Hereditary material, DNA, is not enclosed within a nuclear membrane.
T {HY) 8 DNA AL IS A R ] o

No true nucleus or chromosomes.

& A BIER A B R g o

Circular DNA lying naked in the cytoplasm.

BRIR DNA 7R e st gk 2 Al LB 9 o

No membrane-bounded organelles.

1575 1 eSS P L 2 O B 2 o

Infolding of cell membrane (mesosome) for respiration.

B P9 FE T o R e DA IR A A o

No mitosis. eg. bacteria and blue-green bacteria (blue-green algae)

AR ZL o BIAN + TR R S R B (B k)

What is meant by eukaryotic?
HERRHERR?

. Development of membrane-bounded organelles, such as mitochondria and chloroplasts.

S L I A T T 22 O L PR 2 > 1 = RGURLBE B BE kA o
Distinct, membrane bounded nucleus.

U L 1) A s A I [

Chromosomes present.

BHAOHE -

Nuclear division is by mitosis or meiosis. eg. plant and animal cells

o HAT LU R ik LB B o 2 o B B A o



30. What are the advantages of eukaryotic organization over prokaryotic organization?

31.

32.

33.

FUAZ LU A PR R 7

Eukaryotic organization enables a cell to function in a more organized and systematic way
compared to prokaryotic organization. Eukaryotic cells possess :

FoS B A e > ECASH I T 40 P 5 A LR B A R T S A - EAGHI B

Longer DNA — stores more genetic information.

B R HY DNA — W] {3k 56 % OB E A -

Nucleus — DNA is confined to and replicates in it; cell division follows nuclear division which ensures each
daughter cell receives the same amount of genetic information.

MRAEZ — DNA J& BRI AL AT B B B MRZ > 24 F FIRIIE 70 24 > 8 AT EPR T
Fll e ER B A A > B R B EYE o

Membrane bounded organelles, eg. ER, rER, mitochondria —increases the efficiency of protein

synthesis.

o R B F AR S o A0 - B HEE - RIS o RIS N B A RS o
Mitochondria — better distribution of enzymes enables the cells to carry out aerobic respiration efficiently.

SAURLEE — il i 58 {20 P E H BE A S8O A T R EE

Chloroplasts - present in certain eukaryotic cells, arrange the photosynthetic pigments in such a way so as to
maximize the rate of photosynthesis.

Tkt — AR RS EAGHIE > w6 & 1E R (3R st S DU E L S A -

What are the advantages of having membrane-bounded organells?

AHCHIR R RIS RS 7

Many metabolic processes involve enzymes being embedded in a membrane. As cells become larger, the
proportion of membrane area to cell volume is reduced. This proportion is increased by the presence of
organelle membranes.

FF % TR TR e B 17 v B 5 TP A » o L8 K - T 5 S 1 L 91 B8 A S S0 )
A 25 IR A B, o B G EE R o

Regulating the rate of the first reactant enters can control the biochemical reaction rate inside an organelle.
I P A L 2 e L ) e 0] S I SEE A > mT AR BT I 28 A AR AL PR 2R o

Potentially harmful reactants or enzymes can be isolated inside an organelle so they won’t damage the rest of
the cell.

TEAE IR S IE ) S mT = BRAE I R 25 PO » 8k ol i L 9 3 55 o g L 55 20

Name all the cellular organelles which are surrounded by two layers of membrane.
RSLEL AT R e B RO A -

Mitochondrion, chloroplast, nucleus

What is the importance of double membrane in organelles?
HEA W e IR AR S S T BR 2

Double membranes help compartmentalization and increase surface area for enzymatic reactions.

B S IR AR A A RIAOAL > S InFermiAs - A FUBR (/R AUHET T -



34.

3S.

What are the benefits of multicellularity over acellularity (unicellularity).
%t LE I EA e A s B RN M A PR RS 2

Multicellularity confers greater independence of the environment by :

Sl AV AR A BRI L -

Freedom of movement:

HHfTE :

Organisms are heavy enough to overcome surface tension of water and turbulence in air, thus the organisms
can avoid being swept aimlessly about like unicellular animals. Organisms can move at their own will due to

development of locomotory organs. This increases the chance of finding food and mating partners, escaping
from enemies and exploiting new habitats.

AW A] R AT O LU UK B 2R i JT R0 22 SR P I i O+ 665 S5 A 0 w4 1 B 26 0 ke
KIS RIE HHtrhE » WSHATEaSE M BcE s - &gt ks gy
FOER A ~ ERERON ~ R BABE TR & -

Better chances of overcoming desiccation:

FRANTFRESD *

Multicellularity reduces the body surface area to volume ratio which in turn reduces water loss by
evaporation, thus the organisms would be dry up at a slower rate when compared to unicellular
organisms.

%Al L1 mT R B RS SR TE R AT RE AR A EE ) - BRI AT el IR 2 3 A T T 5 | B ok B &R - 2l
A=Y L B AR Y g iz L
Increased heat conserving ability:

BinfRIBRES

A smaller surface area to volume ratio reduces heat loss in cold environments, thus the organisms
can withstand fluctuations in atmospheric temperatures much better than unicellular organisms.

5 BN DS 1) 68 5 7 S B o BRI 365 50 5 IV 26 700 . B A
W RETE I A B MY B eh A 7 o

Division of labour:

SLEME:

Division of labour allow some cells to specialize for a specific function. Usually the cells are
differentiated into tissues which will lead to a higher level of organ organization.

2 Ml AT BEA B 0 TS 1E - 2 FF S SO R (bl 2 ' A ol Th e -

B B o (A R A - R SRS E AL e

What are the similarities between plant cells and animal cells..

B A AR R -

Similarity FH]] 5z :

They have similar chemical constituents including water, proteins, lipids, carbohydrate, mineral salts,
vitamins, nucleic acids, etc.

EITEHBUIO GRS - @35 © & B8~ BRI BORML &Y - BRVE - M4 BRI
They are structurally similar to each other, consisting of the cytoplasm in which organelles and the nucleus
are embedded, and enclosed by the cell membrane.

e _EIER AL > R AR A o A 1 2 RO R - P i A B T % o



36.

37.

38.

39.

40.

Both of them have cell membrane, cytoplasm, mitochondria, endoplasmic reticulum and nucleus.

W E A RS ~ MR ~ ROREE - PYECRERIM A -

What are the differences between plant cells and animal cells.

BN HEARFE R -
Differences A~[H]j% -
Plant cells #2741 ifw Animal cells Byl Jiw
1.|Cell wall With a rigid cell wall. No cell wall.
g A X O BE o G MUBE -
2.|Vacuole Vacuole is present No vacuole or very small
Wi AWM - BAWMEAR N ©
3.|Chloroplasts Have chloroplasts containing chlorophyll. No chloroplasts.
35 A G B R TR RS B TERKES
4.|Food storage Food storage is starch. Food storage is glycogen.
RV et Y P R B E o {9 1 P FE I o
S Location of nucleus Usually at the edge of the cell Usually at the center of the cell.
i ST AT {212 M ) 38 Ak o AR HEM A Hols o

Arrange the different level of organization of an organism in order.

REEVIHIRE RS RIS EE R FF -
i > @k > BT > A4 > BAM

Cells - tissues = organs —> systems —> organism

Give the definition of tissue.

AU E R -

A group of similar cells bounded together by middle lamella in plant or intercellular matrix in animal, that
perform the same function. eg. epidermis.

— PR AT H—ike TARRIMIAE - EME R —EayThee » #Ia0 « KA -

Give the definition of organ.

BHHAERER °

Grouping of a variety of tissues to perform a specific function for an organism. eg. leaf, heart.

PO A [ AR AT ARE B A BTG » B = A3E ~ D -

Give the definition of system.

BUHLAMAIER °

A system is made up of several organs that perform related functions. eg. digestive system.

Fifird HBUE — e TAFRI S8 B ATRHBKEY - B140 « 18 1ERR -
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Check point_HIERGE (5)

1. Briefly describe some biological significance of water.

i — Sk B A Y B R -

1. Water is a good solvent for many substances. Substances must be in aqueous form before they can enter the
cells. Its aids in transportation of nutrients, hormones and excretory wastes.

Koe S TYVE B RAFEEE > VB SRS A seE AN - EEBER SR - BEE - KE
it -

2. Water provides a medium for chemical reactions to take place.

KL R ERBFENE

3. Water can act as a reactant in metabolic reactions. For example, water provides hydrogen ions in
photosynthesis. Hydrolysis of many organic compounds in digestion also requires water.

KAV S B REEY) - Bl o0 &R At [t + - WAL /ER R A Y KGR 5
K o

4. Water can be used as cooling agent. Heat can be lost through evaporation of water. eg. in sweating of man
and panting of dogs.

AR AR R IR - Ak K I T R AR BARE 0 BIAD NJERY T R A i Bl o
5. Water has a high specific heat capacity, so the temperature of an organism does not fluctuate too much
despite of the rapid change in the temperature of the environment.

KA EEE - HERIER SR R v] gE SosE > (HAYIRESE D~ &6 R R -
6. The cohesive and adhesive force of water aids in capillarity in soil and in plants. The cohesive force
between water molecules leads to the upward movement of water molecules in xylem during transpiration.

KRERRKEIARIBMNES - ATBaYFEE/E /E R BB 11K FERREIERK - A5
F IR A RIEARE AN T o
7. Water is incompressible so that it provides hydroskeleton in earthworm and turgor potential in plants.

KT HUBRE 45 6 R VR M ] 6 75 % e Ry AP 12 LBt R o

8. Water provides buoyancy for plants and animals in water.
eg. pond skater can be supported on the water surface.

AKEKAEBHEVIIR R  BIAIKETY vl i3 27K ) L

2. Name some inorganic ions which are important in keeping organisms healthy.

R HERF A R R R B A SRR 1

Nitrate, magnesium, calcium and iron.

BRI ~ B ~ $5 500 -

3. Explain the importance of nitrate in maintaining heath.
AR MR R L -
1. A source of nitrogen in plants for making proteins.
RN > AEIFR R e AR BEEEHE -
2. Animals obtain nitrogen by feeding on plants and other animals.

T AT e H PP -
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Explain the importance of magnesium in maintaining heath.
BN MERF AR B R

1. Forming chlorophylls in plants.

2. A activator for some enzymes.

EEH o

Explain the importance of calcium in maintaining heath.
RSN MERF AR B R
1. Keeping bones and teeth hard and strong.
A7 RS B O B EX ] o
2. Required in muscle contraction and blood clotting.

FRBS I P M e B d L@ AR

Explain the importance of iron in maintaining heath.

R MR R R B B -

1. Needed for forming hemoglobin (a pigment in red blood cell for carrying oxygen).
L3 AT 38 CRL I BRGE % R A i 3%)

2. A activator for some enzymes.

EEH o

Describe the structure and properties of monosaccharides.

A EBERRS RN

Formula : C¢H,O4. They are soluble in water, crystallizable, sweet, able to pass through a
selective-permeable membrane and all have reducing property

iR CeHnOs » 'EMREWE K » Wl - R - eSS EGEE R - A =LY -

Describe the structure and properties of disaccharides.

B EERERIRE RN E

Formula : C;,H,,0;
HEH: CiaHxOn

They are soluble in water, crystallizable and sweet.

EMEEETEK > Al SR o

What is mean by condensation?

HHREERE & I E ?

Condensation : the combination of two simple molecules to form a complex one with the release of water.

e S WE R BT R —EK T 1IIAS S e — M b 5 -

Describe the structure and properties of polysaccharides.
AL SRR RIS -

They are insoluble, tasteless non-crystallizable.

EMAERRAK > SRR BERS b

Formula : (C¢H,0Os)n where n may be 300 to 400 in starch and 10000 in cellulose.
JiREF: (CsHi1oO0s)n > n BB H R B KT 2 300 £ 400 » FEFRAERIZ 10000 o

11



11.

12.

13.

14.

15.

12
What happened to polysaccharides in hydrolysis?

TKIEAE IR 2 BE S A ?

polysaccharides can be converted to their constituent monosaccharides.

IRIERF > 2o AE ATl R i B -

Why are starch and glycogen suitable for storage?

RAT PR BB GE S E R ?

Starch and glycogen are insoluble in water. They does not affect the water potential of cytoplasm and hence,
the metabolic processes in cells.

Bk e S RERAK - g B E I ARTERE » P DU & s 22 B A (NG B -
Their molecules can be packed closely in cells so that they do not occupy a lot of space.

EFMH3 F ARG — - SO EIGIROR L 220 - 5 BRI

They can be easily hydrolyzed to simple sugar which can be oxidized to release energy in respiration.
EMBRE KB EA RN PWRERPEREE B LREE -

What are the functions of carbobydrates?
Ak SYIRITHEE -

As the main respiratory substrates (hexose sugar)
TER EERHER (O -

As food storage materials (starch, glycogen, sucrose)

TERS BB IR Iy ~ BRI ~ THEDE)

As structural materials (cellulose)

TR 1 2SR R R =)

Describe the structure and properties of lipids.

LRGSR -

They are compounds containing carbon, hydrogen and oxygen, and the ratio of hydrogen to oxygen is

greater than two. Lipid is formed from 3 molecules of fatty acids and one molecule of glycerol,
joined together by the removal of 3 molecules of water. They are insoluble in water, but soluble in
organic solvents.

ST ARE T QETREE TR EY) o i T ERE TR EERE R K - B
8 SIS i =717 o7 w7 W 1 IR 73 75312 2 el 17470 1 o = X157 2 R 6 3 R (BRI
A -

What are the functions of lipids?
el AL ?

As energy source, greater energy yield than carbohydrates.
TERSRETR » ENEERERAILEYIEREKX -
Chief storage materials

TERS F 2RI RERE -

Provide protection.

TE{ILORFE -

As structural component of the body.

TER S SRS Y H -
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Check point_HIERGE (6)

16.

17.

18.

19.

20.

21.

22.

What is protein made up of?
BB ERR ?

Proteins are made up of amino acids

B HVE 2w R TR o

Which two groups does an amino acid contain?

REERR B RER IR EE?
Amino acid contains an amino group (-NH2) and a carboxyl group (-COOH).

BRI HAT Rk

What bond helps to bind amino acids together?

RERR e A —iE?
Peptide bond. fk#k -

What determine the protein’s individuality?
B BRI B IR E?

Sequence of amino acid.

REEME PSR -

Pattern of branching, folding and cross-linkages.

ZIRBEN 735~ TR A AR R

Explain what denaturation of protein is.

ERTREDENRE -

Three dimensional structure of a protein is due to fairly weak ionic and hydrogen bonds. Any agent
which breaks these bonds will cause the three dimensional shape to be changed. In many cases the
globular proteins revert to a more fibrous form. This is called denaturation.

R VY = MER S 2 SE e g O T SR SR TR SRR Y 0 (T BERRSEE LE BT IR SR AT T DA [
ZHER AV OOE > @ BEOIRE B G R AR SRR -

State all the factors which cause protein denaturation

RHEBEEOERENTERE -

(1) Heat Z\fE

(2) Acids [if

(3) Alkalis i

(4) Inorganic chemicals #EBE {224 5,

(5) Organic chemicals 5 #1229 5,
(6) Mechanical force B /7 &

State the functions of proteins.

AU EERYTHEE -

. They are the structural component of the body and thus the raw materials for growth.

EAME S B R b A2 R A ISCRE > B PR B A R B o

As energy source.

TERSREYR



2.

23.

24.

As functional molecules. The three dimensional conformation of proteins and their binding sites are
essential in various body functions.

TERSTIRES ¥ BB I =R R E MRS SERALE S IS ) gE LI H EHE -
(a) They form enzymes which regulate cellular chemical reactions.
BT B AT a1 A T B Y B o
(b) They form hormones which regulates physiological process.
B B AT b AR PR B A B o
(¢c) They form haemoglobin which transport oxygen.
"E T B AT SR A AL SR
(d) They form actin and myosin which provide movement through muscle contraction.
B EAT 43 DL Kk LB &R B MIBLERE B -
(e) They form antibodies which are essential in body defence.
=B E AR R /R -3
(f) They act as carrier molecules in active transport and transport
across membrane.

E 1R I B S s S E i 1 R o
(g) They act as receptor molecules in the membrane surface.

EIER R RAE 26 -

(h) They act as the electron carriers in respiration.

EVEREFRAEM PR EFHE -

What is nucleotide made up of?
BRI E R ?

Each nucleotide consists of a ribose sugar which links to a phosphoric acid and to an organic base.

FHABE TR S HH— (R ~ — (B S — flE g P L ok

Describe the functions of nucleotides in living organisms.

A HRAE LY ERITHEE -

14

Nucleotides are the basic unit of nucleic acids DNA and RNA. DNA is the genetic materials which code for

the synthesis of proteins. As some proteins become enzymes, nucleic acids play a part in controlling cellular

activity.

B R M —DNA f1 RNA R EARSREEAL - DNA SOV ED G REEER > RELE

VU gk o IR 2 R S E

Nucleotide involved in heredity. DNA and RNA can self-replicate. The genetic materials can pass from one

generation to the next.

Kt 28R E - DNA fl RNA v 5 i > oY e o) (OAREE

Nucleotide forms energy rich compounds such as adenosine triphosphate (ATP). ATP is the immediate

energy source.
ARG RRBE L S VIR =B8R (ATP) - ATP 2 RIRFHYBE & 2
Nucleotides also form co-enzymes.

KR T BREF % RN -
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Check point HIERGE (7)

1. Explain the term diffusion.

122 2R G

Molecules move from a region of higher concentration to a region of lower concentration.

53 T — ] 1 R BT Y b e RS 1 — ISR R b e o

2. Explain the old meaning of the term osmosis.
fERLTFREFANERER -
Osmosis is the diffusion of water molecules from a less concentrated solution to a more concentrated
solution through a differentially permeable (selective permeable) membrane.
Ko TFiE 7 BB IR (BB & /K53 T8 A IR (M) 13 & K 7 TARIE IR (R TS
) o

3. Explain the new meaning of the term osmosis.
fERr B EERHER -
The net movement of water molecules across a differentially permeable membrane from a region of higher
water potential to a region of lower water potential.

K3 ¥R 2R S E VR 1S K Bl h K B S RS B

4. Explain the meaning of the term water potential.
Rk -

Water potential describes the tendency of water molecules to move from one place to another.

IKESIE AR 7K 53 5 — fll T 3RS 28 5 — e W s g i )

5. State the direction of water movement in different water potential.

HHBEREIZASS » KETREI A

Water moves from a higher water potential solution to a lower one.

KT TR AR B TRAEARAEY

6. How does the presence of solute affect water potential?

WHEIFAEAT Bk E?

Presence of solutes reduces the water potential, becomes negative.

WENAAEGREAS - B AE -

7. What happens to the plant cell when water flows into it?
E/KRANEYIRIN - 2 AL ?

Cell expands and becomes turgid.

AR AR S BEAAR -

8. What change occurs on the water potential as water keeps flowing into the cell?

ERTNETRA YRk B e & 28 A PR sEL, 2

Water potential rises.

IKES T} -



10.

11.

12.

13.

14.

15.
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What is the state and water potential of the cell when water stops flowing in the cell.

EZRETRAMEIRIN > SRR RRE R H KB EE -

Full turgor is reached; the cell can expand no more; the water potential reaches zero and the osmotic
potential of the cell sap is exactly counterbalanced by the wall pressure (pressure potential).

EER SRR > MEARHEER  KBEEE > MRIEHEES S W IREE R (B %) Frik
i

What is the state of the plant cell when water potential is equal to the solute potential?

ERSFNRERR - faYIMIIA e EEIRE ?

Plasmolysis "B B4

==

Explain the meaning of the term plasmolysis.
Rt B R
water is drawn out and the cytoplasm shrinks, cell membrane pulls away from the cell wall

RG> T AT o T R T oA o S A B B

What happened to a red blood cell when it is placed in a hypotonic solution?
ERLIMER BB A R A ML ?

Osmosis occurs so that water enters the cells which increase in volume and finally burst.
B3 % A K KL IBK AL I K MG #8 A8 28 A AR R ©
Haemoglobin is released and water turns pink. (haemolysis)

IMAL SR BofE - BB O AL D o (FRARVA L)

Explain the term active transport.

R LR T R

Active transport is a process in which enzymes and carrier molecules carry substances across membranes.
This process requires energy, and substances may be transported against concentration gradient.

F B EE 2 — R R SR AN ERE 20 T B A IR A TR SE1F R ATP {FRER - )
B HYSEE R R R R S o

Describe the characteristics of cells and tissues which have active transport.
AR AR B 1T T B SRR AR R TR 2 -
1. The presence of numerous mitochondria.
HIRZAFHRIHG o
2. Ahigh concentration of ATP.
IR AR ATP ©
3. A high respiratory rate.
R PP A

State the different ways by which material pass through cell membranes.

YA AR AR FE G -

1. Diffusion & {EH

2. Osmosis Z3EEH

3. Active transport = Bfii#isE

4. Endocytosis fuF{ER (phagocytosis ZEE{E )



16. Explain the term phagocytosis.
fRREE AT AR -
Large particles (eg. Bacteria or dead tissues) are engulfed by pseudopodia of specialized cells

KR (BRI A E S CAERR) B R PRI IR & S R TR e Y -

17. Explain the importance of phagocytosis.
RN EEY -

1. The feeding method of some single-celled organisms. eg. Amoeba engulf food particles.

— S I A WIS R TGk o BIANEE I Ak T R RDRL

2. The defense mechanism of most animals. eg. White blood cells engulf harmful microorganisms

72 BPIRIBL R - FIAN B RS RAEMEY

Check point_JHIERGE (8)

1. What is enzyme?
By ?
Enzymes can be defined as biological catalyst that speed up reactions.

B2 (e AR I AL P AL P -

3. Explain how do enzymes speed up reactions without altering the temperature.

22 Sy oA SEIRS e (S e it T

Enzymes act as catalyst, can reduce the activation energy required for a chemical reaction to take place.

BRI DUREBMEILA - AT HARC SR I AT RE AT AL RE R TR R

3. Describe the properties of enzyme with respect to nature, working rate, durability and

direction.

M E TYIERMERIMEE: A8 - TIEEE - ARl A -

a) All enzymes are globular proteins
FrA BRI EERE 1 -

b) Enzymes generally work very rapidly.
Bl AR s B SRR -

¢) Enzymes are not destroyed by the reactions they catalyse and so can be used again
MR TP » JR B (S R » & TR -

d) An enzyme can work in either direction

fifg H] AAE I RIAT R R i 1 5 1) A

4. Describe the properties of enzymes with respect to inactivation, pH and specificity.

M P RRERIMEE: Sl - M (pH) - HRE -
a) Enzymes are denatured by excess heat
B AT A A E S S R T B A TR
b) Enzymes are sensitive to pH
B TR (P H) 2 FH REUR -
¢) Enzymes are specific in the reactions they catalyse

B Y eI ERE A SR SELLEERRAE (LG -



5 Explain the mechanism of enzymatic reaction.
fERERg (e 1 P BRI [ B -
Each enzyme has a special site called the active site where reaction occurs. The substrate molecule would
bind to the active site and then reaction can undergo. The active site has a specific configuration. Only

substrate with complementary shape to the active site can bind to the active site.

R AT — (R B ALE A RIS TEAAL - R rl A BRI A A > BT TE A

MEALRG G - RERIE R AEALER A » BB TR IIEIR ARG - FEE RIS E
DRIl M RLAE— ST -

6 What is meant by active site?
AIRATETEARAL 2
Each enzyme has a special site called the active site where reaction occurs. The substrate molecule would
bind to the active site and then reaction can undergo. The active site has a specific configuration. Only

substrate with complementary shape to the active site can bind to the active site.

R AT — (R BRI ALE A T TEAAL - O rl (A B IR A > BT TE A
MEAALAG G - RSB BB VORI B IIERE - ARG @R E

REFTERGG » HAUTIRAAHIRAEARE -

7. How can the backward reaction be avoided?
ATRER S A 2
The product is immediately removed and therefore the backward reaction is avoided

EERIITEDL T » B G WAL - @RS ER] -

8. Explain the specificity of enzymes.
22 = SHN S

The enzyme has no reaction on other substrate because their shapes may not fit each other.

B AR B 2R TR > N eI e LAY -

Check point HIEREE (9)

9. Explain why heat can destroy enzymes.

R PR T PTG -

Heat disrupts the structure of the enzymes, denaturing the enzymes. The enzyme lost its catalytic ability.
B eSS - BT =R IR dees - RILEOEEsEETE - SR L HEILAIRE
jj o

10. Why the reaction rate is speeded up at a higher temperature?
RATEfE= R R M AR a8 ?
1. Higher temperature enables enzyme and substrate molecules to collide more frequently and therefore

facilitates the substrate molecule bind to the active site of the enzyme.
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EAREE TSR » B NI E EIREE G - UM TEB SRR - 35 e E TS
B AT AR B b % - XN SORE R R st s
2. Heat provides activation energy and increases molecular motion.

RN EETT S TR PITTCAS - BT IS PR -

11. Why is the change of pH may lead to a loss of catalytic power of an enzyme?

12.

13.

R PSSR R ] SR R R HEALRETT 7

The precise shape of enzyme is due to the hydrogen bonding between positive and negative charges on the
enzyme molecule. Changes in pH may break these bonds, weakens the forces holding the enzyme molecules
together. Thus leads to an alteration in enzyme shape, particularly at its active site. Hence the substrate no
longer fits easily into the active site and catalytic activity is diminished.

P HY =TT A E R DIRE S S B SR » SERERRE TR - AT A0 AUKGER T Ryt
G- (H IR L T AR F THO S Lot - ORISR > (M SOt s -

Explain competitive inhibition.

fEREE AN -

In competitive inhibition, a compound, structurally similar to that of the usual substrate, associates with
enzyme’s active site, but is unable to react with it. While it remains there, it prevents access of any molecules
of true substrate. The substrate and inhibitor compete for position in the active site. As the substrate can still
use the unaffected enzymes, so the amount of product is the same, however the required time is longer. This
is because the substrate is competing with the inhibitor directly, the more the substrate, the higher is the
chance of finding the active site and the less free active sites left for the inhibitor. It is possible to be reversed,
if the substrate concentration increased, the rate of reaction will be increased.

PRI L — MRESUT SRS S TOR LN RS T B PR R -
BRI SRS » (IR T3R5 T BT & - PRTTRSECREAEE - 1
FAETTRUSIIE AR T - ST » BT OBE S - MY
WAL AR - SIGIEED

Explain non-competitive inhibition.

PR P -

This type of inhibitor has no real structural similarity to the substrate and forms an enzyme-inhibitor
complex at a point other than its active site. It has the effect of altering the globular structure of the enzyme,
so that even though the real substrate may be able to bind with the enzyme, catalysis is unable to take place.
As the inhibitor binds to the other sites of the enzyme, they won’t compete for the active site. So, increase in
substrate concentration will not decrease the inhibition.

eI AN SR S RIS PR - TR S R HANRIERGL - EIMRg /1
IR - BEVE RN AU ERYE - RGPS SAERg AR - i AT T
FHIFERAL > PRIEE - SO ET R AN i A I I 524



14.

15.

16.

17.
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Compare competitiv and non-competitive inhibitions.

Peiss P MR SRS PR -

Competitive BeF{k Non-competitive FEBFME
Molecular structure Similar to substrates Different from substrates
5> Fheitih B2 A AH B2 E AN [
Zﬁ;;:r:lea:nl:ll:: (ilrl‘::h Active sites Parts other than active sites
G5 TR S B SR AL RS AL AS HTER AL
Effect on enzyme Occupying active sites loosely Altering shape of active sites temporarily
HEEE SRR AL RS M BB AL 7 IRF BB I 1 R AL TEZAR o
Examples Malonic acid Cyanide
AR [ g1t
Factors affecting degree |Relative concentrations of substrate |Inhibitor concentration and binding
of inhibition and inhibitor affinity for enzyme
FENHEENREE |(xEEEYHERE HP IR BE e H R RSB

Explain why does the reaction rate slow down as the reaction proceed.

RV B AL B R T TR LR Ein k18 2

At the beginning, the substrate concentration is high so the chance of fruitful collision between the substrate
molecules and enzyme molecules is higher. Later, the substrate concentration becomes lower because some
substrates have been converted into products. Thus the chance of collision between the substrate molecules
and enzyme molecules becomes lower. Furthermore, the product produced may inhibit the reaction.
EAVERE P HE T R ST - ) - EREAREEANE S o AR - RIRR A ZAH
fulfe T B A R R B S N IR HAR o EEBERIRASITRE o R Sh R U
f > A REEE A T8 A SR AR S AR - P AR R eI L A 2R
' FH (A& 2 AR ) -

The reaction curve will finally level off and will not reach 100 %. Explain this phenomenon.
R A AR R G N AR T FEE R 100%?

The reaction is a reversible reaction. The end product produced would favour the backward reaction until an
equilibrium is reached. So the product concentration would never reach 100%.

PRI pee A P — (P A B R F - AR e i A e A AR SUA - TR S A
L FE i HY /R K ANEE R 100% e

Cite two applications of enzymes.

AsLHH B E R {1 FEE P B

L. AYIEMHEeRe
PR B REAOTS TR AR T R MRS AR S b B & G E s v EEE
SRS PR B/ N A AR AR ERTSE - A SREARE S BRI A -
Biological washing powders
The most difficult stains to remove are from protein foods like eggs or blood stains. The biological
washing powder contains proteases (sometimes also lipase) can break down proteins into smaller
molecules which dissolve in water, leaving the clothes stain free. Some cleaning solutions of contact lens

also contain proteases.
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2. AN

AR - R FORMREMSARY) - REER ] - R T ) - BRI
HEATEVINEINARRAR » NFRR AT — TR A g — AIES - ARJIEg )8
CEEE - R ARHERR 0 i - (e IRAT IR -
Meat tenderizers
Meats, particularly beef, are sometimes too tough to eat after cooking. To make meats more tender, meat
tenderizer contains a protease called papain, which is isolated from papaya, is added to them several
hours before cooking. The protease will loosen the meat fibres by partially breaking down the proteins

inside.

18 What are the advantages of using enzymes in industrial process?

FE TSP R T ERES?

1. It can speed up chemical reactions in industrial process for mass production of proteins.
B AR TR B S LUK B B EE AR B R EY) -

2. Enzymes are specific in action, therefore, it can catalyze specific processes and is less likely to generate
undesirable products.

Bt R E—1 - el e nmis - SRS E LA G ENEY) -
3. It enable artificial manipulation of rate of industrial process by controlling reaction temperature or pH.

RFERY - NEERAET SRR B pH > A TR TSE AR R L -
Check point JHELuE (10)

1. What is meant by holozoic nutrition?

REEYIER?
Consumption of complex food which is broken down inside the organism into simple molecules
which are then absorbed.

MAEHRY > BRVAERNTLREERN S T RRERERAEHRERRA

2. Why is food important to us?
RN B R E M

1. It provides energy for activities and keeps us warm.
TR ALS B TR RE AR RS

2. It provides us with raw materials for growth and repair.
PRAEEUE - REA RAMERHR R AR o

3. It contains substances that are important for maintaining health.

RftERER - RIFSEEREE -

3. What substances does food contain?

RYISEHEYE?

7 types: carbohydrates, lipids, proteins, vitamins, minerals, dietary fibre and water.

THE: WOKEEY) -~ Bl EmEE - MEAR - BEYE - RARRERIK
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. What is meant by balanced diet?
R R?
A balanced diet should contain enough carbohydrates, protein ands fats (6:3:1) and enough vitamins,
minerals and water so as to maintain health, growth and repair, with enough roughage (dietary fibre)

to stimulate the peristalsis of guts.

TR R R T E A RN G ~ EEEREDT (6:3:1) 2 SIIREL SRR A
MERFIERR K A2 5%+ A ) SRy & FHRBHER UG RO BEE) -

. Why do we need a balanced diet?

R R 29 ?
A balanced diet maintains good health and supplies the right amount of energy for body activity.

Ry 7 ORRFIR s - YRR Eh e (TR iRERE -

State the function of vitamin A and the result of deficiency.

RULMEAESR A RYDHEE M BRE ERVEIR ©

For the building of visual purple in the rod cells of the eye.
JE s AR A (R (SR L)
Night-blindness

KENE

State the function of vitamin C and the result of deficiency.

RULMEAESR C RYTHEE M RE ERVEIR ©

Maintenance of healthy epithelium and wall of blood vessels, healing of wounds.

RERFIEREN B SRR S DU s B - B T

Scurvy

State the function of vitamin D and the result of deficiency.

RULMEAESR D RYTHEE M kZ ERVEIR ©

Increase absorption of calcium and phosphorus at the intestine. Proper formation of bone and teeth.
RTINS S B AR > EE BT R R B S A

Rickets

T

. Why is it not advised to take too much fat-soluble vitamins?
RAERMNEE R R?

Excessive intake of fat-soluble vitamins is undesirable because they are not readily excreted in

urine. They may accumulate in the body to reach toxic levels which are harmful to the body.

B EERBEREEMER - RBEEEEER A SREER - EMERERAERN

EHF AR FHEEZAE -



10. State the function of calcium and the result of deficiency.
AHHFEHITHEE Bk ERIREIR ©
Building of bones and teeth. Blood clotting.
S E R AR~ BRI
Rickets, Bleeding
i ~ Hi

11. State the function of iron and the result of deficiency.
AUHHERHITHEE Bk ERIREIR ©
Forms haemoglobin.
T B IMAL 5
Anaemia

Al

12. What is roughage?
HHEEREREY)?

1. The indigestible material in food.
RV AR ILrYE -

2. Contain mainly cellulose.
TG ARRERS -

13. What is the function of roughage and the result of deficiency?
HREEYA A - BRZ ERHEER?

1. Stimulated muscular movement along the gut.
RER G I bR B -
2. Deficiency leads to constipation.

iR Z &5 S R o

Check point JH[ELuE (11)

14. What food stuff should be increased in children diet?
REREZSEAERY?
Children need more proteins, calcium and iron for building new tissues.

REFRELSMEAE  §58 KA RIP BT -

15. Why is the energy requirement per unit body mass decreases from age 4 to 20?

R e REAREN R R MUK E — + 52 W T RE?
Reasons : In a younger person

eI SYNE

1. the metabolic rate is faster ;

AR -

23
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2. the growth rate is faster; and

A R AR ©

3. the body size is smaller and so the relative surface area is larger. The relative heat loss is also greater so
that more energy is required to maintain a high body temperature.
HE PRI - 5 B8 SR ET PR BB - Bt - BVE YUK A I % - TR 2 % WY RE B DAMERF
eIl o

Why does a male expend more energy than a female?

R BB HRHEE SRER?

(1) The male may have a higher metabolic rate.
BUA B ARHER -

(2) The male is more muscular.

BUHEFELIA -

Explain why does a labour need more food than a clerk?
BRERHES ITBRXEREZSERY?
Labour doing more muscular activities requires more energy. A construction worker requires more energy
than an office worker. The former needs a diet rich in carbohydrates to supply energy, and proteins for muscle
development.
SLRERSRE  —HER T ANBEXAEREE SRR - MMNERES Sk L&Y NE
HE » DR ESMRERES B IS E R -
Explain the dietary requirement of a pregnant woman.
fRBEE i ANEREK?
1. more calcium in her diet for the growth of the bones of the foetus.
HEFEUEBRNERRER -
2. more food (energy) for the body growth and respiration of the foetus.
HLaY (Red) LAERG 5 A2 = R Wk o

State and explain a test for protein.
REWEFE—-EECEREHR -

Albustix paper test: Dip the yellow end of Albustix paper into the sample.
Positive result: A greeen colour appears

PREE B BRI KM () — Ui iR AR o

Bl I 2k

State and explain a test for fats.
R — AR A -

Spot test: Put a drop of food on a filter paper
Positive result: A permanent translucent spot appears
WEHR: SRR L -

B SOHE - A5 — TR B 2P 525 I B B 5



21.

22.

23.

State and explain a test for reducing sugars.

At Hh f R — R S A, -

Benedict's test: Add 1 ml of Benedict's solution to the food and boil
Positive result: An orange precipitate

AL PER S IN—=2 FEARL SR E Y AR E

BBk HE: BREALCIEY)

State and explain a test for starch.

a5t A — AR A -

Iodine solution test: Add 1 drop of iodine solution to the food.
Positive result: A blue black colour

o EA B N — RO B

Bt E: 2R

State and explain a test for vitamin C.

a5t 3 R — A A R C | -

DCPIP test: Add food solution drop by drop to the DCPIP solution to see if it is decolourized.
Positive result: DCPIP solution becomes colourless.

TR R B ARYIATE I DCPIP ¥AYE » 7 A5 DCPIP i ff -

B SOHE - DCPTP 5 i %8 ok e 1

Check point JHEuE (12)

1.

State the five processes of human nutrition?

REANBRFTEENALEGE -

Ingestion, digestion, absorption, assimilation and egestion.

wE Wb i~ FEERIEREE o

State all the digestive glands?
SHArE R -

Digestive glands : salivary gland, gastric gland, liver, intestinal gland, pancreatic gland.

AR o HERAR - B BT~ BN - BRAR

Explain the need of digestion.
RERLNRE -
The food we eat are usually starch, proteins and fat whose molecules are too large to pass through

the cell membranes.

T E A RYIZ B - EEEMIE - €MD @K - Aregai R -

25
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. What is digestion?

feEn{LfEm -

The process of breaking down the solid food into smaller, simpler and diffusible molecules such as
glucose, amino acids, fatty acids and glycerol by the digestive enzymes.

HI VB B R [ B8 e 0 g Rl /)y ~ R BEAD TR s 0 5 - Blans & il ~ = BEEE - NG iR
FITH M -

. Describe the shape and function of incisor.

i i P9 B8 B TS AR FO T BE
Chisel shape. For cutting.
82 - HIEUERY) -

. Describe the shape and function of canine.

iR R BRI EE -
Sharply pointed, for killing the prey.
KR 0 TERSCRY -

. Explain the importance of chewing food.

fRRE B EE Y -
The importance of chewing food is to break food into small pieces so that the surface area can be

greatly increase for enzyme action. Furthermore small piece of food can be easily swallowed.

WA RY > BERERIEINGETTINREER R o EIRERYIA 2 T HE

. State the function of enamel, dentine, pulp cavity, cement, nerve and blood vessel?

SHREEEE - B - BEEEE - 0EE - MENMENIIA ?
The hardest material in the body, to prevent the wearing of the tooth.
B 88 LY E o 5k P IS o

The bony material of the tooth, very hard.

R 88 o RS o

It contains blood vessels and nerves.

&6 ML

To attach the tooth to the jaw bone.

R 58 8 [ E TR B

For the sensitivity of the tooth.

AR TR -

To supply oxygen and nutrients to the tooth.

e SRR DG A1 -

. What type of teeth is absent in milk teeth?

FLESERAD T B 7
Molar FIE§
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10. Explain the causes of tooth decay.

11.

12.

13.

14.

R o IR -

1. By the action of acids produced by the bacteria.
FH A B A A O R P K

2. Bacteria turns the food into weak organic acids.
A B R B 5k 55 BRI ©

3. The acids corrode the enamel of the teeth.

1B LR al o E R REBE R

State the cause of periodontal disease and its effect.

ik 5 R 9 B R B H R

If plaque gets between th gum and teeth, then a condition called periodontal disease may result.
This affects the gum and bone structure, and may result in bad breath, bleeding gums and loose
teeth.

IR AR A K& - BErTEES | 20 BN o 3 BN & 2 B A SH S RS » 8 K
(4~ ZF 3 H IR0 A B R MR o

Suggest some ways to reduce tooth decay.
BE-LEIBETFGE -
1. Use tooth paste when brushing.
RS RTE e
2. Brush the teeth after eating so as to remove food debris and plaque .
g RAE R EFER 2 o
3. Add fluoride to the tap water
AR A R

Describe the functions of saliva.

il R e X A T RE ©

1. Saliva sticks food particles together and act as a lubricant when swallowing.
W Y15 E R B ) R R A — O 7 WIS 1 £ v 7

2. It contains an enzyme > amylase which digest starch into maltose.

EEH —REER D WERBN S 0 AR (L B 2 o

What is meant by peristalsis?
KRB R EERE ?
Involuntary rhythmic waves of muscular contraction stimulated by roughage.

P RELBE S DR 5 R R AN B 2 B 2 1 e 0 L P M o
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15. State the function of stomach?

BEEA ?

1. Stores food
fecE ) -

2. Absorption of simple molecules.
IR FE B3 T

3. Partial digestion of protein

ARt EEE -

16. Name the components of gastric juice and state their functions.
H BB S E MR IIEE -
1. E&l% HC1 (pH=2)
HCI kill bacteria (sterilizing) and activate enzymes.
WA TR (1) AT LR -
2. Protein digestive enzymes £ [ 13 LI &
Only partial digestion of protein, no digestion of carbohydrates.

HEERALERE > ARSIt -

17. Why does baby can digest milk but most adult cannot?
R BERRRER e - (HRAMTEE?
Baby has casein which can coagulate liquid protein, enhance the digestion of protein by increasing
the time of it to stay in the stomach
SR e R AR  LAEERERE - IMRECEET PSR - #EOMEER L
(3

18. Why is the stomach is not digested by its own enzymes?
RHAESTra®%E CHBRAAEL?

1. Protected by mucus.
FHAR IR -
2. Digestive enzymes are produced in inactive forms

I SEE BTN -

Check point JHEuE (13)

19. Name the sources that small intestine receives digestive juice.

/NG BT IR L IR B9 2R IR -
Receives digestive juices from three sources : gall bladder (bile juice), pancreas (pancreatic juice)

and wall of small intestine (intestinal juice).

=g o bR - MBS (BT ~ BRBs (BRVR) AN EE VNG -



20. Name the components of small intestine.
SHNGHIKE -
It is composed of duodenum and ileum.

1+ R RS AE RS AH B o

21. Which ducts are connected to duodenum?
BREEREE+ —fEB 7
Bile duct and pancreatic duct are connected to duodenum.
M A AE = + — 18IS -

22. Name the finger like projections in ileum and state its importance.

SEEBANFRREHINABENERY -

Villi, to increase surface area for absorption of digested food.

WRE > SN AR AR R B ) o

23. Where is the bile juice produced and stored?

e R A ) i A IR E R 7
produced by liver.

FH T B i o

stored at gall bladder.
FEFAAENE2E -

24. What is bile pigment?
et R R ?

break down products of haemoglobin.

73 A LKL 35 7 O FEE i

25. What is the function of sodium bicarbonate?

HKMRE A E(ER ?

alkaline, neutralize the acid chyme.

A o T bR G o

26. What is the function of bile juice (salts)?
Bt (B8) A BEThA ?
Emulsify the fats (converts the oil into microscopic droplets), increase surface area for the latter

enzymes to act on, speed up the digestion of fat.

FLACHR I CRe e 52 g/ N RG ) - SEhnAERG BLAENs  emB R R R - hisa e il i 70 i o



27.

28.

29.

30.

31.

32.

33.
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Will the bile salts be affected by heat, why?

EEETHRBIEE  RHE?

No, it is not an enzyme thus not aftfected by heat.

ENEHRIUANZ BT

Will the secretion of bile stop after the removal of gall bladder, why?

Y ie R R TR - S8 SHBLETERE?

In the absence of the gall bladder, bile is still continuously secreted by the liver although it cannot
be stored in the gall bladder. This will affect fat digestion because only a small amount of bile
would be released into the duodenum when food enters this region.

BAEWEYE > B g bW - R E R - EgRERENNEL  REER
YIHE ARG E R A D BIEH W+ 3805 -

Can bile digest fat into fatty acids and glycerol?
BEs T BE TS S 18 1 B o R A H el ?

Bile does not digest fat. It emulsifies fat into fine droplets.

fert A~ uiahs - & X RERTHE M 2L Bk/)N i B o

What is the function of pancreatic juice?

WA H BELhRE?

(1) alkaline, neutralizes the acid from stomach and provides an alkaline medium for enzyme
action.
gt o ] ARORDE B AR A — g M R E R R VA o

(2) contain enzymes which digest carbohydrates, proteins and fats

SRR EEY - EEEMERNEER - Ry -

Name the different parts of large intestine.
R KBRS -

Composed of caecum, colon and rectum.
HER ~ FBAEGH K -

State the function of colon.
BRI -

absorb water ,minerals and salts

Bk ~ EERIBRE o

State the function of rectum.
SHEBRIIA
Temporary storage of faeces

7 Iy {2 5



34.

3S.

36.

37.

38.

39.

40.
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State the components of faeces.

HRHEFEASHIVE -

Indigestible material (cellulose), intestinal cells, bacteria, bile pigment.

e ERy Ry GlE) -~ AT - MiE -~ IBEsR -

At which part of the gut is water absorption mainly take place?

BB HIHE—ER 0 R BRI E BT ?

Small intestine
/NG

Name the site of food absorption in small intestine.

/NG RE R RS AE -

villus

T

State and explain the features of absorptive surface.
SRR R AR

l. #>RAF—Ramf  HHLT R RRBHRS -

2. A LA SR E DE R T BRI RE PR IR MIE & o

3. AR E BAFEERIKEAEKREIE o o

1. Thin - one layer of cells, for rapid diffusion of digested food.

2. Well supplied with blood so that absorbed food can be transported away easily.

3. With large surface area so that the absorptive area can be greatly increased.

Which part of the villus absorbs glucose and amino acids?
MENH—Ho GRBHERENAER ?
Capillaries

Rl

Which part of the villus absorbs fats?
BRI — IR0 GBI AE S 7
lacteals

B

Explain why does the lacteal become milky afer a meal of fatty food.
BERHE—EAZTERAeYER  BANIAERERSAE -

Fatty food contains a lot of fats. After digestion, fats become fatty acids and glycerol. They are
absorbed into the lacteal of the villi. In the lacteal they recombine to form fat again. Therefore, the
lymph of the lacteal contains lot oil droplets. The agglutination of these oil droplets appears milky.
WAL Y &F XEMRY - s &8 LB BT Aok 2 2LEEE - ALEEE R
W & AWK EEAE > AT LASLEEE Ak R KR /NS o TT5E e/ R A SR A R 2 2L B
G o



41.

42.

43.

44.

45.
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Explain the absorption of vitamins and minerals.

R B M R E -

water soluble enter capillaries, fat soluble (ADEK) enter lacteals.

AVE MR E AL I - BEvA Y (ADEK) 3 A PLEEE -

By what mechanism is the food absorbed into the villi?

BRI BIBR G BRI 897

The absorption is due to diffusion because the concentration of amino acids, glucose, fatty acids
and glycerol are higher in the lumen of the intestine than in the blood and in the lymph. There are
also active transport of the substances into the blood and lymph.

RYIHIRMBGR IR B ER » ARBRN IR - #40 TR A H iR S

2 MUATAR B2 PR o BRI 7RAG 3 Bl S i e ) S A Ik PRk RV A o

Describe the fate of the absorbed glucose and amino acids.
R 4 B T B B B O B R 1 TR -
Glucose and amino acids are absorbed into the blood capillaries. They are carried along the hepatic

portal vein to the liver. Then they are transported to every part of the body by blood.
7 7 R R A A A I R M - PTG - R e I B 8 AR A o

Describe the fate of the absorbed fatty acids and glycerol.
iR 48 B M T B9 I TR ek R 1 TR
Fatty acids and glycerol are absorbed into the lacteal of the villi. In the lacteal they recombine to
form fat again. Fat carried by the lymphatic system would be emptied into the blood stream at the
base of the neck. Therefore, blood will contain fat.

1 R S kB Y O SLEE & IR - A2 PLBEE N EM RS S RS IE N - N otk B % o
SR - BT A & A Ja i -

How do different nutrients assimilate in the body?
TRNER R EERAHRARRL?
¥ nutrients [E{tA/ER assimilation
#i % glucose JRfLAE & provide energy
SIS amino acids B % A8 make protein
fghh  fats T BRI form cell membrane

iRk Z bk AL EIWE - VER 55 —TEAE & 1Y KR
as secondary engry source.
i % Wi 5 & A A i I

excess fats store at adipose tissue




Check point JHELuE (14)

1. What is the function of hair in nasal cavity?

SEBHEHELA ?
To filter dust particles.

R 8 BE KL o

2. What is the function of mucus in nasal cavity?

SERNEBE R ?

Trap dust particles and germs.
R EBERLATIR A o

3. What is the function of blood capillaries in nasal cavity?

SPEANBMES A ?

Warm the atir.
ELAIEE

4. What is the function of cilia in nasal cavity?

SEANBEBEHEDMA ?

To push the mucus out of the nasal cavity

EREIRHE H S e

5. What changes have occurred in the inhaled air?

B A B 22 SR 1 P 7

The inhaled air is filtered, moistened and warmed by the nasal cavity.

MR A 22 RAN S Rt 0~ W (LR

6. Describe and explain the function of epiglottis during swallowing.
fig B & IERAE BRI AU Y BE 7
During swallowing, epiglottis moves downwards to cover the trachea, thus preventing
food from entering the lung. If food drops into the trachea, coughing will occur to expel
the food out of the trachea.
E BN > GRS W N RIEE R o B R AR > AR RYRERE 0 &
AL O B HEH R

1

2

7. Some ring like structures are found in the trachea, name it and give its function.
REABRNER - RILENAMBMNTIAEE -
Incomplete rings of cartilage, to prevent the trachea from collapsing.

AR EBIRECE > SCRPRE LA 1E TR -



8.

10.

11.

12.

13.
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What are the functions of the mucus and cilia found in respiratory tract?

FFRE L (RE - XREMNIRE) NERANBEE DA ?

The lining (inner surface) contains mucus-secreting cells and cilia which traps dust and germs. The
cilia move the mucus upward to the throat. The trapped dust particles are swallowed or cough out
and prevented from entering the lung.

=R NEEER & A R WA B AT RS Y DARH RS BERLAT 18 - R BB ED - oG Ay B
RL &y o 75 e s H DA RH 1B A

What are the characteristics of a respiratory surface?.

B (WPMRiE) A EERE?

Thin - one layer of flattened cells to decrease the diffusion distance.

R - g R A Al i Al e s BE g o

Moist - covered with a film of water to dissolve the respiratory gases so that diffusion can occur.
W - REW— 8K EE - NSRS GIE P ES o v FE S E A i i i Y B o
It must be richly supplied with blood capillaries to transport the gases away.

W ZETE I I A LS HE 3R SR S

Numerous- to provide large surface area for diffusion.

BHRZ - REERmEEERZH -

Name the cavity that lung is situated inside.

AR AT 22 RER £ 18 -

thoracic cavity

g e

Name and explain the function of the fluid that is secreted by pleural membrane.

St R A 3 U I R B A T AR BRI I A -

Pleural fluid reduces friction during breathing.

W > BET AR IR RS Y B 5 )

Describe the pathway of air in breathing.

R R A 22 RAYRE & ©

Nasal cavity = pharynx - trachea = bronchi = bronchioles = alveoli (air sacs)
BEE > Wk > KE > XERE > NXRE > bl

Which substance is used to transport oxygen?

SR Y EER ?

haemoglobin

IfAL &



14.

15.

16.

17.

18.
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Which substance is used to transport CO;?

— SRR Y E R 7
(1) Most of it dissolves in the plasma as bicarbonate ion (HCOs3)
RER A Db I <& B e 7 P A R Il 4 e o
(11) Small portion is transported as carbaminohaemoglobin in the red blood cell

/INER AR R KL I B DA B I IRL 3% 77 3R o

Explain how does the oxygen in the alveoli enter blood?

fE Rl A (R A ) B9 A0 T 222 I 9K -

Oxygen in the alveoli first dissolves in the film of water. Since the oxygen concentration in the
alveolar air is higher than that in blood, oxygen diffuses across the alveolar wall and then capillary
wall to the blood.

Bl A G R ) Y S & JarA S oK > BE N SRR SR > AR & DS E 2
8D i Y e e ML B > R A I o

If the lung (pleural membrane) is punctured by accident, what will happen to the shape of his
lung? Explain.

MR RI 2R - BERAYTE R & 8 s BB 73 DA -

The lung will collapse. The leaking of air into pleural cavity increases the pressue between pleura,

the elasticity of the lung’s tissue causes the lung to collapse.

Wil ER & 2546 (aka) > R ERA - RENA Y - Bl & T REkek o

If the pleural membrane of a man’s left lung is punctured but right lung not, what will
happen to his (1) respirtory activities? (2) air flow of his left and right lung?
HBTNERRESRZE - ARES - R TR L:
(1) flagwFiEE) - (2)fth 2 B4 Bl i 22 SRR B 5 UL
(1) Respiratory rate increase.

NPT B -
(2) Air flow decrease in left lung but increase in righ lung.

AEFEIT > SRR AT - ST -

Describe and explain the poisonous effect of CO?

BENEE— |/t -

Carbon monoxide is highly poisonous because it combines strongly with haemoglobin to form
carboxyhaemoglobin. Thus there would be less haemoglobin for carrying oxygen and the body cells
may die because of lacking oxygen.

— At IR =N RS AT ATIAL 3% 98 S & RS b S8 MURL 3R o BRI I ) 75 S 9 AT 38 & i
Sl & WA -
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19. Describe and explain the breathing mechanism.

T 725 0 e R O B R e ) I
% &
HIRBEALA LS > B e R R
% mik T ML RE G BAE R > WA RBEIA > ERBREH A

MBS > BB @ ses LA

F R
PRFRBEALA IR > b = AL
BBLREE) > PIRE > MEE RS e > %R

REFE R 38 o 3 71 Ml kg
MU > BhE @ NFed T 45
Inhalation :
Diaphragm muscles = the dome-shaped diaphragm
contract is flattened pleural volume - pressure inside = air is drawn
< is increased is reduced into the lung
Intercostals —> ribs move outwards and
muscles contract upwards
\
Exhalation : /
Diaphragm muscles = the diaphragm returns
relax to its dome-shape
pleural cavity - pressure inside = the lung contracts > air is
< decreases in increases due to its own forced
Intercostals —> the ribs move inwards volume elasticity out
muscle relax and downwards
\

20. Which part of the brain control breathing?

21

22.

SR —E 3 R I 2

Controlled by respiratory center on the medulla of the brain.

P AL 172 4 S PR3 Y O e 0 T4 1)

. What is the stimulus to affect the rate and depth of breathing?

e e ) 2 R O R R AR TR B 7

The rate and depth is directly affected by the carbon dioxide concentration in blood.

I A ) = A B bR iR A

What will be the change to the rate and depth of breathing, composition of exhaled air after
Exercise?

HEBYRY > WPRAHEETIERRE - W H A9 22 KB B B EERL?

During exercise , both the rate and depth of breathing will increase, but the composition of the
exhaled air will not change.

ST » 0 ST 5 A0 @ » (L2 O 4 22 SRR B £ 7 3 o



23. What is the importance of increasing the rate and depth of breathing during exercise?

BRI B g A R E 42
The rate and depth of breathing is increased to supply more oxygen to the muscle, so that more

energy can be released to meet the need.

W5 ZS AR FE 3G 2 B3 N S SR I AL HE - DUREJCE % RE B IE (- B ZUAO L S S gD -

Check point JHEuE (15)

1. Explain the need for a transport system.

R R R REERHA -

1. To supply nutrients to body cells and remove metabolic wastes from them.
PR S R4 B 88 ta B o HEFR © P 69 RBE D -

2. To distribute hormones, antibodies and heat.

oA R S LR B e -

2. What is contained in plasma?

I P P 2
BaziutAKe

90% water, 10% dissolved materials including :

foods, salts, hormones, metabolic wastes (CO, , urea), fibrinogen.

B TEBME AR R B REBEM(=RILE - kE)  hBEEER

3. Describe the shape and state the importance of this shape in red blood cell
AL IMBRAYTEARE T AR B B2 2
biconcave, disc-shaped, provide greater surface area to facilitate gaseous exchange.

EEVIERIE - AR SR i A -

4. Name the pigment in red blood cell and state its importance.

AULALIMERAR R AR E R E R -

Haemoglobin, it can carry oxygen.

IMALSR > FIE AR, -

5. Where is the red blood cell formed?
RLIMBRAEFPEBLE ?

formed in the red bone marrow.

FERLH BESEE -

6. Where is the red blood cell destroyed?
ALIMBRTEFBE 5% ?

destroyed in the liver

LER P -



10.

11.

12.

13.

14.

What is the shape of white blood cell?
H MERZ AR ?

amoeboid shape (no definite shape).
WY QRIEE TR ©

Where is the white blood cell produced?
HIMERAEHEBEE ?
produced by the lymphatic tissues and bone marrow.

FHVRES AL RSAT B B0 -

State the functions of white blood cells.
S MBRATTIRE

1. To remove dead tissues. & [RItFE=AHAK o
2. To ingest bacteria. 7 HIE °

3. To produce antibodies to act against the bacteria (clump the germs together).

EATIRSH TR GRS —#) -

What is the shape of blood platelets?
ISR PEFEAR 2
Irregular, very small.

B - FERAD] -

How is the blood platelet produced?

I/ MRAEHREEBGE ?

Minute fragments from cells of bone marrow.
e il - [EAlNE7 GN I

State the function of blood platelets.
AU/ MR I ZIRE

To initiate blood clotting at wounds.

EBIIE B -

What should we add to the blood to prevent blood clotting in doing experiment.

FEMKERRT - RHERFHEMBE AR ?

Prevent blood clotting

7 (b -

What is the colour of oxygenated and deoxygenated blood?

TR RYIMAIR K T — SRR (R 2
Oxygenated blood is bright red, when taking up CO2 change to dull red colour.

RRIIDERERL O - W T S BRI B A SR (DAL -

38



15.

State the functions of blood
FHIMAEHITIHE ©

. Transport oxygen and nutrients, metabolic wastes, hormones and antibodies.

MR F AT - R - BERAEE -
Protection :
REMER -
a) ingest bacteria by white blood cells.
M B MRS Rl
b) prevent entering of bacteria and loss of blood by blood clotting at the wound.

A5 TR A A o5 [l B Lk B8 A A A8 A IR Dk

. Regulation of body temperature : Distribute heat evenly throughout the body.

RHIER - BRI 5

Check point JHEuE (16)

16.

17.

18.

19.

20.

What kind of blood does the right atrium receive?
AL B EU T ERERRRY I ?

The right atrium receives deoxygenated blood from vena cava.

TERFRIRAR ARG -

What kind of blood does the left atrium receive?
U R PR MR 2

The left atrium receives oxygenated blood from lungs.
TEMMTER A 77 SR -

To where does the right ventricle pump blood?
BLERIMAEfERR ?

The right ventricle pumps deoxygenated blood to the lung.
TRFIR SR ITVRR AL

To where does the left ventricle pump blood?

FLERIMAETERR ?

The left ventricle pumps oxygenated blood to all parts of the body (except the lungs).
TRF A MIBER A S A Al O (R 1 AL -

Why is the wall of right ventricle thicker than right atrium?

Rt LEELA L EEE ?

The wall of right ventricle is thicker than right atrium because right ventricle pumps blood out of
the heart to the lungs but right atrium pumps blood to the adjacent right ventricle only, therefore

more muscle is developed in right ventricle to produce greater force

39

AL BE A O P e A R L 2 R R I 2R A B e A IS T A5 o o A R AR I R AT AR Y

L BT U LA A A T A 4



21.

22.

23.

24.

25.

26.

Why does the left ventricle have the thickest wall?
RAOAELLERINRE ?

The wall of right ventricle is thicker than right atrium because right ventricle pumps blood

out of the heart to the lungs but right atrium pumps blood to the adjacent right ventricle

only, therefore more muscle is developed in right ventricle to produce greater force.

FE L LA SN R A5 05 A TR LIRS DR LM 7 O = Fe i MR A B e 250

(BR 7 Ii0) - HOEE TR 2 2 BRI LA A AR ORI T

What is the function of valves?

TEMEA T ETI 2

To prevent the backflow of the blood.
5 IR

What is the function of heart tendon?
DEEETHPECHR ?

To prevent the valves from overturning.

/5 1A S o

To where is the blood transported? (1) aorta (2) vena cava

TEIMER MR R ? OREIR 2)KFIK
(1) all parts of the body except the lungs. B & £ 77 b 7 il o
(2) right atrium. 5.0 B ©

To where is the blood transported? (1) pulmonary artery  (2) pulmonary vein

THIMERNMBERAEARR ? (DR )Rk
(1) Lungs.[ifiif »
(2) Left atrium. /5037 e

Compare artery and vein with respect to 1. direction, 2. smoothness, of blood flow.

fE LG 2. MENEEREE - LLasEik e w ik -

@k Artery ik Vein
1. The blood is carried away from the heart. 1. The blood is carried to the heart.
I F Co et I Lol <
2. Blood flows in spurts. 2. Blood flows smoothly.
M LSNP A id) » MRS - IERENIRE MR -
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27. Compare artery and vein with respect to 1. wall, 2. valve, 3. lumen.

f LIMERE 2550 3.4k - LLEEhik sk -

@k Artery ik Vein
1. The wall is thicker, more muscular and more 1. The wall is thinner, less muscular and less
elastic to resist high blood pressure. elastic.
BRI ~ BB ML
HEAS SRR - B ~ YDA -
2. There is no valve. 2. valves are present at intervals.
AT - T — BRI VR -
3. The lumen is smaller. 3. The lumen is larger.
PP - AIIPERCK -

28. Compare artery and vein with respect to 1. situation, 2. driving force of blood flow.

#E LALE 2.MAYHEENT] - ELBEIk b AR -

Bk Artery #lk Vein
1. It is more deep-seated in the body. 1. It is generally more superficial.
N LA SHE AR BRRIA -
2. The flow is maintained by the pumping action | 2. The flow is maintained by the rhythmic
of the heart. contraction of skeletal muscles.
5 g 2R RS B SR AR B 5E E BRI LA MR I SR
i) o

29. What is the function of blood capillaries?
s A A ?
To allow exchange of materials between blood and tissue fluid.

TSR MR R RGEET TP B A

30. Capillaries form a net and have many branches, what is the importance of having these
features?
s ERGIR A2 X ERHEERES?
The net like appearance of capillaries provides a large cross-sectional area, which reduce the flow
rate of blood. This can increase the time for exchange of materials. The numerous branches can
provide a large surface area, which facilitate the rapid exchange of materials between tissue cells
and blood.
2 ReRmRsRERE Bt —(ETR R UMY AT > & W DR TTRaEN R - DA
IRF IR T A - SRR 70 SZREFR Ot —ER R RYZR IR - FRIMVEON TR ARAT R ET T)
B o



31.

32.

33.

34.

3S.

36.

37.

38.

Name the blood vessel that has highest oxygen concentration.

S E AR RRRIME
pulmonary vein
il -

Name the blood vessel that has lowest oxygen concentration.
SitiE A ER(ERME -
pulmonary artery

gk -

Name the blood vessel that has highest blood pressure.
AR R IRRRI I

Aorta

KK -

Name the blood vessel that has lowest blood pressure.
AR RREI I
vena cava

KAk -

Name the blood vessel that has lowest urea concentration.
A RFERRAIIME -

renal vein
R

Name the blood vessel that has highest urea concentration.
S SRR EHIIE
hepatic vein

AR -

Name the blood vessel that has highest glucose concentration after a meal.

SRR SRR ENNE -
hepatic portal vein

FHFTERIR -

Name the blood vessel that has highest glucose concentration during starvation.

AR S RS A AR BRI -
hepatic vein

AR -

42



39.

40.

43
Draw a flow chart to show the route of a red blood cell from renal vein to renal artery

through kidney.
H—FAE B AR~ —RLMERE B PR3 - RSB RIMEIEEBRAESS -
Renal vein - inferior vena cava = heart = pulmonary artery = lungs = pulmonary vein -

heart - aorta - renal artery
B AR > T 1 R o T = M 8 K = fili 35 > B 59 Ak > 0 g > R B Ak > B Bh ik

What is meant by double circulation?

R EERE ?

Blood passes through the heart twice for one complete circulation.
T — REe BB MR IAAS Ll K -

Check point JHEuE (17)

41.

42.

43.

44.

45.

Draw the flow chart of pulmonary circulation.

R EERAY AR E] -

right atrium > right ventricle 2 pulmonary artery = lung = pulmonary vein - left atrium
A0 5> 450 == BB R B S Ak > 72075

Draw the flow chart of systemic circulation.
RS EBRAIFARE -
left atrium —> left ventricle = aorta > capillaries of body tissues = vena cava —> right atrium

T 2 Fal s > KBk SAs ARI AL E > Kk > 40005

What is the importance of double circulation?

SEEAHEEEN: ?

Complete separation of oxygenated and deoxygenated blood permits more oxygen supply to tissue
cells for respiration. Blood pressure is higher, blood flow is faster so that a higher metabolism can
be maintained. Therefore the mammal will be more active.

T AR ARV T 58 47 B - 38K AT AT B 2 SR B HEAG AR, - [RIFRF IR v sy 2t
I AT IREE » & FTRERHB S TR A » MR 2L PRI 85 T

What is lymph?
WMEREE ?

It is plasma leaked out from the capillaries.

IS ORI E S A LIS -

What substances contained in lymph?

WEBA S ?

It contains all the substances in blood except red blood cells, blood platelets and blood proteins.

SAHMTATENYIE > Br 7RLIER ~ MM H



46.

47.

48.

49.

50.

51.

52.
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Describe how tissue fluid is formed from plasma.

AR AR AT FR ISR X, -
The blood pressure at the end near the arteriole is greater than that near the venous end. Parts
of the plasma, except the larger blood proteins, red blood cells and blood proteins, will leak out

from the capillaries to form the tissue fluid.
AETBINRAY — i > IR IRE T LEAHRRI AU A © BR TIBORAIE IV ~ RLIERRIIL MG - BR5>
IR AT AUAE AF - T2 AR -

How does the lymph return to the blood?

PRES AT e e

The lymph vessels collect the lymph and join the vena cava . Thus the lymph will return to the
blood again.

PR E MR SR EFF K ERIR > AT DA Wi A & Bl L -

Is there any pump in lymphatic system?

WMERF P ARG HEERE ?
No./#f °

How can the flow of lymph be maintained?

WHATHERF RS GLED
The flow is maintained by the contraction of the adjacent skeletal muscles which compress the

lymph vessels.

VRS R AL AR i B LSRR IR PR

How to prevent the back flow of lymph?
QTR LIRS AR AR, 2

Valves are present so that the lymph can flow towards the heart only.

R TR AL B RS A BRI Lk -

Give the function of lymph related to exchange or materials.

AR BB EE ST HITRE ©
It forms a link between the blood stream and the cells, providing a medium for the exchange of

materials between blood and cells.

T BRI FTAIRT A — (5 > SR BB MG IR A P -

Give the function of lymph related to protection.
AUHHRES AR TS THIHITHRE ©

To protect the body against bacteria by the lymphocyte.
PRLER ] ORAE B 0 AZ A R R -
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53. Give the function of lymph related to transportation.

RS HHVAREC Y 5 THI I ZHRE ©
To transport fatty acids and glycerol in lacteals.

1EPUREE TR DR BT

54. Give the two functions of lymph nodes.

AR EASRIRIMETRE -
1. To produce lymphocytes.
SOGWREEK

2. To filter foreign materials, kill bacteria.

METESARPTE > IR

55. When a patient suffers from sore throat, his lymph nodes enlarge, explain.

ERAET R - WEASEEK - FEINCUERE -
Due to the stimulation of the pathogens which cause the sore throat, the lymph nodes enlarge to

produce more white blood cells to act against these pathogens.

VAREC A A8 R R B M e P I SRR PR LA P B 1 LB 2 AR P g 2

56. Draw a flow chart to show the route of a red blood cell from small intestine to lung.
H—FiAR B AR —RLIMBRGE /MG - BI=EARERAYRSE -
small intestine > hepatic portal vein = liver = hepatic vein—> inferior vena cava = heart >

pulmonary artery = lungs

/NE> TR IR > FREIR> N EERRRIR . Lo M@= il

Check point JHEuE (18)

1. What are the raw materials of photosynthesis?

e ER P ERCR 2

carbon dioxide and water

TAALRRATIK

2. State the products of Photosynthesis.
AHDESERRIZEM -
glucose/glucose and oxygen

A B A RIS

3. What is the by-product of photosynthesis?

FeEERRBIE SR ?
oxygen

=

FR



10.

What happens to the product after its formation?
BE IO AR B AP 7

Glucose converted to starch for storage.

i A B BE R % ] (R BOR

What is the source of oxygen?

AL SRHIZRIR -

water 7K

What is the function of light in light reaction?
HAECEPEH AR ?

Water is split by light energy to give hydrogen atom and oxygen gas.
TERk RO RO G %R, - SREEEaa o) -

What happens in dark reaction?

i SR PR A ?

Carbon dioxide is reduced by hydrogen to form carbohydrates.

AR R SRk &) -
Can dark reaction take place in light?
% S FE M S AT ?

ALl yes

Write the word equation of photosynthesis.

RHDESTERNETF R, -
e
“af + ok R S s + AR
light

chlorophyll -

carbon dioxide + water glucose + oxygen

What is the fate of carbohydrate produced in the plant?
VIR SEERIRRK AL S VIR B A S ] ?

for energy release, for storage and conversion into other products for growth.

fefitfeR - RS b IR R E -
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12.

13.

14.

15.

16.

17

18.

State the two importance of photosynthesis?

StHEE TR R E M -

1. Ultimate food source for all living organisms
Gat7) [N} S TR QI

2. Produce oxygen and remove carbon dioxide.
FEAR SRR R —4A bk

State the factors that affect the rate of photosynthesis?
S ECETERRIRR -

light, carbon dioxide, water supply, temperature

e~ AR ~ KAGHLEE - IR

How does light intensity affect the rate of photosynthesis?
RN CETER ?
Photosynthetic rate increase with light intensity.

e VR SRR GRS i

What happens to chlorophyll when the light intensity is too high?
NN TR AR ?
destruction of chlorophyll

eSSt

Which light colours are most effective in photosynthesis?
A aRRRAER ?

red and blue light

B SIS R EAIEDE

Which light colour is ineffective in photosynthesis?
DR RS ?

green light

ekt

What happens to the chlorophyll in the absence of light?
BRAECH IR AR ?
chlorophyll degenerate and the leaves turn yellow

Tk R e R R S B (1

How does CO2 concentration affect the rate of photosynthesis?
CRARRAIIRE AR B SRR REER ?
Photosynthetic rate increase with concentration of carbon dioxide up to 1%

S VE TR REE S AN IE E 1%
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How to increase CO; concentration in water?

AIHRTAEZK AN — SEACRRAOTREE ?

It can be increased by adding sodium hydrogen carbonate into water. (aquatic plants only)

AR T LA K AR SR AT

How does water supply affect photosynthetic rate?

TRESEEE AT R B S A E TR 7

In short of water, stomata close, carbon dioxide supply reduces, and the photosynthetic rate drops.

ARG > SFLBREA > S LRI HETR DS O G E TR T Bt

How does temperature affect photosynthesis?
BEAWTEZECETERREER ?
Photosynthetic rate increase with temperature up to 40°C.

e VR F SR BRI e 2 40°C

Explain why does the photosynthetic rate drop when temperature is over 40°C.
R 40°C P RADES TR R ERE T 2

Over 40°C, enzymes is denatured
3t 40°C REE TR

Describe the process of photosynthesis in detail

FERIEIRD G A E R BRGETT?

Photosynthesis occurs inside chloroplasts. There are 2 stages namely light and dark reaction.Light
reaction : chlorophyll absorb light, water is split by light energy to give hydrogen atom and oxygen
gas. Oxygen gas is released.

Dark reaction : Carbon dioxide is reduced by hydrogen atom to form carbohydrates.

TG FAESERRIAET T > 2R SMERTING SO Rl B - AEDEIUE - BERRRIMBO ALK
SRR RS TS, > SRRIEREYIRGSY - (EmE SOE > @18 S AbiiRAS G ok b 59 -

Name a chemical that is used to absorb carbon dioxide.
A — R — SRR EEY) -

Potassium (or sodium ) hydroxide

AT

Name a chemical that is used to supply carbon dioxide to water plants.

At — R ARk A — S AR EEY) -

Sodium hydrogen carbonate (sodium bicarbonate)
i BR SSH



26.

27.
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What happen to lime water when CO, is added to it?

& SRR KA e g 7

Carbon dioxide turns lime water milky

A TR AR A T

What is the purpose of using lime water in the experiment?

BB AAVOKEE RS ?

It is used to check whether all carbon dioxide has been removed).
HIAGHIES S8 fbbie 5 CbREE

State the colour changes of bicarbonate indicator when
(1) alittle of CO; (2) CO,is 0.03% (3) a lot of CO;
AR M e R RIBA S ERYEE e

(1) R4 CO, (2) CO, & 0.03% (3) % CO,

(1) purple Z5(% > (2) red KL > (3) yellow Ea(fy

State the function of epidermis and cuticle.

AR SO A B JERYTIRE

Epidermis: protect the inner layers of leaf cells.

Cuticle: prevents water loss and bacterial (or fungal) infection on leaf surface.
S IRERZEN JE AT -

FE G AESE R PR KD IR 8 2 A B (B 1) g

State the function of stoma and guard cell.

AR R FE AT RE -

stoma :for gases exchange and water loss by transpiration.
AL RS AR S 1 FH IR /K A3 i %

guard cell : control the size of stomatal opening.

DRI PR LBERE RN

State the features of palisade mesophyll.
AR ZE P RYRF B -

It is on the upper side of leaf, closely packed, contains many chloroplasts.

fESER B B SRS SRR

State the features of spongy mesophyll.
AN EE AR R R -
It is loosely packed with large air spaces, allow rapid diffusion of gases to promote photosynthesis,

contains less chloroplasts.

AN RSRE - AR PRSI EE LG ER - Sa B SRk

i
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What will be the advantages of having closely packed palisade mesophyll at the upper side

and a lot of chloroplasts within it?

MHRZEANAE LR FH L S AT SR (T e ?

This arrangement can speed up the rate of photosynthesis. For the chlorplast are much more
concentrated in the paliside mesophyll and it is on the upper side of the leaf. Both features can help
it to obtain more light when compare with spongy mesophyll.

e AR MR P BESE Fr R Dod T T S VR o R R IRSE A SRS 2 S = - FEIN_EATHIR
ENEALRZE Y B - FlAn] DUELTS R BE IR E 25

State the function of xylem and phloem.

A AR B SRR S ERAITRE ©

xylem : It contains vessels for carrying water and mineral salts, provide mechanical support.
NS S FAGHEER K OIS - SO SRy
phloem : It contains sieve tubes for carrying food away from the leaf.

BIEAS: ErA i R MR S Al

Before the photosynthesis experiment, what will be the treatment on the plant? explain.

AT ERRBHGHT - AW RREEY)? SMPAERE -

Destarch the plant by keeping it in dark for two days.
IRAEIE S B P oh — R AR R B8k

Explain why do the plants can destarch after putting a dark environment for 2 days.

R PEREIE R R BE K1k » BERT DAUR#EH -

In darkness, the starch in leaf will be converted to sugar and transported to other part of the plant.

PRI o TEFT BB ST L RO - SRR HARAR ) -

What is the general effect of deficiency of different elements?
B AR 7T 3R 9 — i MR 2 1 E?
The general effect of deficiency of different elements are Stunted growth and chlorosis.

R F TR — IR S LIRS B 22 s AL RSN -

Where does gases exchange occur in terrestrial plant?

[l A HE Y ) SRS BB PR G B8 422
Plants exchange gases by diffusion. For terrestrial plants, gas exchange takes place through leaves,

stems and roots.

TEVIRE ST TRER A - AEBEAEREY) T - SR ACHARE A NTE ~ SRR -

Explain the meaning of compensation point.

fREMEENEE -
At low light intensity, photosynthetic rate equals to respiration rate. No net exchange of gases

occurs

FEARSCHRIE - SEE TR EBCRGEAIER A EHER - 1A R R -
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Check point JHELuE (19)

1. By which structure does root absorb water?

HRE B RS R Bk ?

Root hatir.
RE

2. How can the root absorb minerals?

ARAHA R ?

Minerals is absorbed through root hairs by active transport.

TR 2 0 B E AR R

3. State and explain the features of root hair for water absorption.
RIMRBER BRI RE -
1. Elongated, can penetrate the space between soil particles.
W5 o AR e R R Rz 22 R o
2. Small and numerous, great surface area for absorption.
A/NIER IR % > SR AR ARG B TER o
3. It is not covered by cuticle.

EHAEEEE -

4. How does water move across the cortex?
TR ZE R S e
After water has entered the root hairs, their protoplasm is diluted so that the protoplasm of the inner
cells has a higher concentration than that of the root hairs. Water then moves inwards due to
0SMOSIS.
EHKEAMRS®R - EREEE SRR - WA B RS MREN - NeRieE
BEKTERE > FEARUKBENEEEHIRNE -

5. How does water move across the leaf?

KAV FERS B )

Water moves from cell to cell by osmosis starting from xylem to palisade mesophyll.

IRE B FH—(ERIIRAE D — (AN - AR BE i = R EMHIRE AR AR -

6. Give the three forces that responsible for the upward movement of water in stem.
AR ERS ) L =& -
1. Root pressure i3 BR
2. Capillarity %5 1FH
3. Transpiration pull ZXfgzE5| J1 &
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Explain the term transpiration.

fEREKIBIEH -
Transpiration is the giving off of water vapour (mainly evaporation from the mesophyll cells)

from the surface of a plant into the atmosphere.

RN R A5 /K PUKZRSRID REIENE V2R IR B SR A, -

How does transpiration occur?

ABIERERSAE?

Since water vapour concentration is lower in the air spaces inside leaves than in the leaf cell walls
or cytoplasm, water on the walls of mesophyll cells surrounding the air spaces evaporates into the
air spaces. The air spaces become saturated with water vapour and the vapour diffuses through the
stomata into the atmosphere.

FH SR I ZKPIR RS TR HE B B TR B A - PRI S 2 o] B A BE PGSR I /K 0 7% %
BREN o RENTIMAKIR » KIAEFRRF LIS EIRR -

State the three conditions for transpiration to occur.
AR E G A i =Bl -
1. The cohesion force between water molecules must be great enough to prevent the water
column in xylem from breaking.
7RG FEIRI SR T HES R AR 1 AR IR 7K A T -
2. The xylem must be continuous from the leaves to the root.
ANE BB LA HARGR A SR -
3. No air bubbles in the xylem.
FENEH AR -

List the factors that affect rate of transpiration.

SRR E I ERIIRR

Light, temperature, humidity, wind, water supply

JERE ~ R ~ R~ BT~ JKAYHRE

Explain the effect of light on transpiration rate.

RO RAIR I E R -

rate of transpiration increase with light intensity.

ZRREVE A ZR B G BE X I sg o o

1. Stomata open in the presence of light (main reason)
G RILKME (FEERA)

2. Light increases the temperature of the leaves.

G Er S DI BE AR L
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Explain the effect of temperature on transpiration rate.

R AR E R R -

rate of transpiration increase with temperature.

ZRREE P A2 & R T R Ig I mi s o -

1. Rate of evaporation from the mesophyll cell is faster.
KA 16 B PR A M 75 38 1 sk s g PR A o

2. Rate of outward diffusion of water vapour is faster.

K ZK SR ) S R sk s g PR o

The rate of transpiration in day time is higher than at night, explain.

AN 2 RAE H B R - SN CAwRE
In day time, stomata open due to the presence of light. In addition, Light increases the air

temperature. Both favour the outward diffusion of water vapour through stomata.

fEH A HOUEAE - KRARMITH > M HZREEES » KA REREBRBER -

Explain the effect of humidity on transpiration rate.

R AR AR F R (R & -

rate of transpiration decrease with increasing humidity.

AN TE IR G R IR RS TR -

1. Rate of evaporation of water from the cells is slower.
7K A5 Fhr R i 2 2 ek 2 A

2. Rate of outward diffusion of water vapour is slower.

7K ZK SR ) S R sk 2 g R o

Explain the effect of wind on transpiration rate.

fEREE T HARIBERREE -

wind increase the rate of transpiration because water vapour is prevented to accumulate around

the stomata.
JE 2 S TV R S SR R 2 S s 187 s F LT B 7K 2R S

Explain the effect of water supply on transpiration rate.

R KR IER AR F IR -

As soil dries out, plants wilt and stomata close. This will cut down the rate of transpiration.

IR TEYE > SRR o SERR SRR A -

Give the importance of transpiration.

At E R -

1. Responsible for the distribution of mineral salts throughout the plant.

BRI E M B =
2. Cools the plant.
T IRER. -
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. How to measure the transpiration rate by using the bubble potometer?

AT FH SR AR R T B R T IR AR A M A -
The distance travelled by the bubble in the capillary tube within a fixed time is measured.
This is the rate of transpiration.

FEEBMIE W SRIAE— R A AT e MR - S5 2SR AR -

State and explain the precautions in setting up bubble potometer.
AR E AR S R R 3 -
a) Cut the shoot under water to prevent air-lock. (prevent the entry of air bubbles into the xylem
vessels)
SR R YJETRAGR LAY 1F 5@ AR A PH 280K
b) Fit the apparatus under water and make sure there is no air bubble inside.

SRR SR R A LUERIR AT R A -
¢) The whole apparatus must be air tight.

AR -

Explain why the air bubble moved during the experiment.

R B BRETRI R R TS R2E) -

The plant lost water by transpiration, so it absorbs water from the apparatus. This would make
the air bubble moves to the left of the capillary tube.

FEVINZRIE TR TR 2ok 03 > AT VEBEREEREIRIUK ST - e RB s /22 a) -

How would you adjust the position of the bubbles before taking a new set of readings?
RS —HFBET - AERRSRERIAIE ?
Open the tap of the reservorr.

FIBERT 7K AR MR -

State the limitations of the bubble potometer.

AUHRYRARE YRR Y -

1. The potometer can be used for a shoot but not the entire plant.
At ] VR B R R T HEREARAED) -

2. It only measure the rate of water uptake of plants. The rate of water uptake is not equal to
the rate of transpiration because some water (1-2%) is used as raw material in photosynthesis.
EI AT R RN AR » KR S AR (SR » R ek (1-2%)
TER AR BRI T e



23.

24.

25.

26.

27.

How to measure the transpiration rate by using the weight potometer?

S P R B R R AR e A e Pk -

1. At the beginning of the experiment, weight the whole set-up.
PRAGEBRIR: - o R RS E A B

2. After a certain time interval, weight the set-up again.
w7 —PBRIREE] o R EREE
3. The difference in weight is calculated.
AR SRR o
4. The loss in weight divided by the time interval is equal to the rate of water loss by the leafy shoot.

R R R PR DARFA R T SR R /K IV -

What is the purpose of adding a layer of oil on top of the water?
FE/KIEH0— fE ey H R E?

To prevent the evaporation of water from the water surface.

B3 (AR 7558

Describe the distribution of stomata.

LR LAY -

Mainly in the lower epidermis of the leaves.

T ERAERTER R -

Why are stomata usually absent in the epidermis of submerged leaves?

R KA FEYE H R RFL?

It is because there is no problem of evaporation, the epidermis of submerged leaves usually has
thin cell wall and no cuticle. It would be freely permeable to dissolved gases in water, and there
1s no need to have stomata for gaseous exchange as in the aerial leaves.

RIS 258 RIS - K ANEY)2R AT AT EE SRR AT A9 - /KR SRS AT
E e AT - SRR e EAEY I e A LA SR A

Name some methods that plant used to reduce transpiration.
At —EAE DA M E R 5 7
1. The leafroll up into a cylinder with the stomata on the inside.
1 B 8 5 — 8] SR FL AR AE P T Y B 7 o
2. Sunken stomata : stomata are in depressions.
TRERIEIL © RILEAEREITA o
Development of thick cuticle.

AR A -

4. Reduction of leaf surface area. eg. needle-shaped leaves.

A BEE R > B o BHIRZE o

[98)
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Check point JH[ELuE (20)

28.

29.

30.

31.

32.

33.

How do young plants support themselves?

SEARE AR R ?
Mainly by the turgidity of the cells and partly by xylem.

T ESERIAIRER > HISEAREE -

How do older plants support themselves?

RV ?

By the rigid lignified wall of sclerenchyma and xylem vessels

SEEBERIIAIRETSER > S LA AR SRR 1 TATIREE -

How do leaves gain support?

RSN ST Ry ?

By mid rib, veins and the turgidity of parenchyma.
TENRAHEEAI A RER -

What is the importance of support in plants?
*E%Eﬁiﬁ‘}ﬂf)ﬁﬁ TR EEE?

To display the leaves in the best position so as to absorb the maximum amount of sunlight for
photosynthesm.

A RCEERGE R A FIALIE - £ 6 & 1R BORUR R Y GRE -

2. To resist powerful winds from breaking or uprooting the plants.
AT - B R AR AT T e e SR R A AR D

3. To keep shape of an organ so as to facilitate its functioning. eg. by providing turgidity to guard
cell so that stoma opens to allow transpiration to take place.

AIHERF AR B RUTEAR > DAt B B4 EMRYThARE » BIANAE R AT IR AEREIR A > 45 R FLaR
b - AR VE M 5 DUEST -
4. Flowers are put in a favourable position for pollination.
RIS R AE R E B i AR AL iE -
5. Seeds and fruits can be dispersed efficiently.
RIS 7T el

Describe and explain the distribution of supporting tissues in root.

LRI SR A A AR R 4

Centralized, the stress is mainly uprooting effect by wind

FERRHS e > B ) SR A H SR G RT ) -

Describe and explain the distribution of supporting tissues in stem.

LRI ST A R A SR 4

Around the periphery, the stress is mainly bending stress by wind.
AEARFBIAES ME > AT ) - ZE R e ) -
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Check point JHELuE (21)

1. Arrange the stages of the cell cycle in correct order.

R RE AR & R BIE T HES 1 -

Interphase — prophase — metaphase — anaphase — telophase

[13 - g - i - ®iy - R

2. What is mitosis?

B PR EE?
The cell carries out cell division to produce two daughter cells which are genetically indentically to
the parent cell .

Atk R TR E AT o0 2 7 A 18 2 1 B AN I 56 2 [ A - e O R A2

3. In what circumstances does mitosis occur?

A RAEMTRER DL T84 ?

This kind of cell division occurs in the production of somatic cells.

SURE A R M Iy 8 2 o

4. Compare the chromosome between the daughter cell and the parent cell in mitosis.

EAMI R IR T AR A R g -

The daughter cells have the same kind and same number of chromosomes as the parent cell.

- e A B R AT R ) AR A B Y B (g

5. When do the chromosomes replicate?
PO TR TS
Chromosomes will replicate before cell division take place.

Ak T (R EGRRE) » RS & B HRER -

6. Describe the events occur in interphase.

LRI TR A A
DNA is duplicated.

DNA 7L -

Formation of new organelles.

e cTRtliEss -

The cell builds up a store of energy.

MR rRes -

7. Describe the events occur in prophase.

FLAERTART R A4 A -

(a) The chromosomes shorten and thicken
GO TR -



10.

11.

(b) The nuclear membrane and nucleolus disappear.
ALY GRS

(c) The chromosomes duplicate so that each is made up of two chromatids attaching at the
centromere.
JeC B THEBL T2 O BRF ARBEE 2 A e C BRES

(d) Spindles extend from the centrioles attach each chromosome at the centromere.

R R TR R R e e s -

Describe the events occur in metaphase.

FRLAE R A A

The chromosomes are arranged in the equatorial plane.

Gty HEIRIE L -

Each chromosome is attached at the centromere by spindles from both sides.

IR G RRRE A A T R R ARG

How would you recognise the metaphase stage of mitotic division in a plant cell?

YRAHRT 7> RIS ko3 Rr R o 2

There would be no nuclear membrane. Spindle fibres would be present. The chromosomes are

duplicated into sister chromatids. Finally, the chromosomes are arranged in the equatorial plane.

BERF AR > ARG > AOis i BRI S gy e RiE L -

Describe the events occur in anaphase.
AR AT R A S -
The spindle fibre contracts, requires energy, pulling the chromatids apart (now the chromatid is

called a chromosome).

58

ARG - LR R e RO RIRNEE CRAERCO MR OR) EROmmEE

Wikt > RIIESE, -

Describe the events occur in early telophase.

AR TR AL R

(a) The two sets of chromosomes have reached the two poles of the cell.
R S 2 T e

(b) Furrows are formed at the center of the cell.
AR HRL I B RE b

(¢) New nucleoli are produced and a new nuclear membrane forms around the chromosomes.
BT B~ e W 5 e (B I AL

(d) The spindles disappear.

(e) Cytokinesis takes place.
M E T2 -
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What is the significance of mitosis.

A A TEEME?

The essence of mitosis is that the daughter cells have the same number of chromosomes and genetic
constituents as the parent cells. In this way, the constancy of the species can be maintained.

TR A B BT R [ B B OB B BB B - a0t > ShEERYIRE MBS LUMESRS -

It takes place in the production of somatic cells, eg. during the growth of an individual; and takes place in
asexual reproduction, eg. binary fission in Amoeba and budding in Hydra.

EAEEA MR ET - BERNER - XAEETREERENETT - fIB a8
53 S R ORIE R A ARG o WO e B EEGE o
It gives new cells for growth and to replace the dead cells and thus repairs the damaged body parts.

EEANRRER ORI ER - St E ) 5B EERBHE S

Draw a flow chart to show the various stage of mitosis.

e — e B D B o A AR B -

At resting stage, chromosomes exist as chromatin — chromosomes appear as long threads —
each chromosome duplicates to two chromatids, nuclear membrane disappear —

Chromosomes lie up individually at equator, spindles form — the spindles pull the chromatids
apart and they move to the poles — the furrows deepen to separate the two daughter cells, nuclear
membranes reform.

HIMAEIR EIRTE » Al IR EE U — REOERERER O — RO E E
5O B RA RS MIRAR — ROESEAERY e REt b R IEAETE I — #5
SRR A RS > SO BB A A EE T RS B WA — SO EE iy
i > MU EIESRENUGHE - TP R R IR -

Distinguish between haploid and diploid.

Zapz i i

Haploid means that the cell contains only half the full number of chromosomes. i.e. only one of
each homologous pair.

Haploid means that the cell contains the full complement of chromosomes. i.e. two of each
homologous pair. Normal body cells (somatic cells) are diploid, only sex cells (gametes) are
haploid.

AR SRR A S R el H 1 —4 » QUG A RSy — -

B TR S Tt - RIS RIS e AT 2 W ] -

— R AT R e G MR R A -

What is meiosis?

W P EE?

The cell carries out cell division to produce four daughter cells which contain half the numbr
of chromosomes of the parent cell.

IS SEE BRI T2 > e VU A AT — P (S TR AR AR, -
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In what circumstances does meiosis occur?

TR RAETRETE DL R84 ?
This kind of cell division occurs in the production of gametes.

{EFEE R T IFEAE -

Describe the number of set of chromosome in daughter cells after meiosis.

L > Rk TR R EORe R -

The daughter cells have only one set of chromosomes (haploid) instead of two sets as in the parent
cell.

TAIM A — SR O R MG R A W E -

Sate the peculiar event occurs in prophase 1.
AUHHATEA 1 T34 AR IS -
Homologous chromosomes pair together.

[FRA e RO -

State the peculiar event occurs in metaphase 1.

S EA 1 PR AR AR RIS -

Each pair of chromosomes lies on the equatorial plane. Each chromosome is attached

by a spindle from one side only so that when the spindles contract, the homologous chromosomes
are pulled apart.

GRS B IR . -

THRA SR E ARBG D U — (AR RERRER - Utk E AR IGHE - [RIUR SO S Sz B

State the peculiar event occurs in anaphase 1.
AU | AT A AR IS -
Homologous chromosomes separate

[FIE A L RS BT B -

What is the significance of meiosis?

BRI FEH EERA?

After meiosis, the gametes contain only half of the hereditary materials as the parent cell. Thus when the two
gametes unite, the resulting zygote will have the normal complement of hereditary substances. That is the
chromosome number will not be doubled after fertilization.

B 2R TR A R OB H B TG R AR ROEBER/IER > &
THRROEE BT ERZBIERAmMNG -

The independent assortment of chromosomes as well as crossing over occurs during prophase I can produce
gametes with different genetic make up. This leads to variations in the offspring and thus helps them to adapt
the changing environment.

[ Y G (o S Y TG 3L 70 E S AE I T 388 22 19 A 400 ] e 28 B N R s A A OB 7 0 a8 (0 R
AV RN ZHFERZR - A ERE AR -
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22. What are the main observable difference between mitosis and meiosis?

RERGERET - A REBEOSRAEAER?

mitosis : Chromosomes lie up individually at the equator

meiosis - Homologous chromosomes paired up at the equator

AR - RS PR [RE
IS AR R A S IR IEA B

Check point JHELuE (22)

1. Why is there a need of reproduction?

RAEFEAEER ?

To produces new individuals to replace the deaths, is necessary for the perpetuation of the species

5 T AT R R DUARSE R 1Y PR AE A2 TR Y

2.  What are the features of asexual reproduction?

SR AR ?

Only one parent is involved.

No specialized sex organs and therefore no gametes are involved.
The offspring has the same gene with the parent.

QBT {EHA -

BARENMESE iR AR T2

LA BB A 58 A [ o

3. Give 3 ways of asexual reproduction in primitive organisms.

S = EF A YR RIE T -

Binary fission : eg. Amoeba

oo s 5 ik
Budding : eg. Yeast
HEEATE « B B
Spore formation : eg. Mucor

foFA458 - il A

4. Explain binary fission.
fER R — e A
A cell divides into two equal parts (equal share of cytoplasm).

Al B 7 2 A [ B R 47

5. Explain rhizome with an example.

RGBT fEREAREE -

Rhizome : underground stem grow horizontally, eg. ginger.

AREE IR R N4 B £ -
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Explain corm with an example.

RGBT fEREak L -

Corm : underground stem grows vertically, eg. taro.

B mEERNHTE I ¥ o

With an example, explain how the vegetative organ developes to a new shoot.

R R BIES B AT B R ek -

The buds develop into aerial shoot by taking food from the corm, eg. taro. Then the aerial shoots
make food by photosynthesis and the food made is stored in the base of the stem to form new
daughter corms. These new corms may propagate vegetatively in the next

growing season.

FI P ERSEHTE il %

FIEBREE IRV E T % F Mk B3 H EXERADE S ER LS /Y @R i R YRR IE
T MBI BT HIBREE - & SO BRI T — 4 Al T/ S -

Explain tuber with an example.

RGBT R -

Tuber : swollen end of an underground stem, eg. potato.
B KUl KM N B EERE o

Explain bulb with an example.

RGBT R -

Bulb : a reduced stem with swollen scale leaves, eg. Onion

B . HICEBEREEE - fl: FEE -

Give 3 functions of underground stems.
AR 3Ry =FETHRE

1. For food storage. {47 -

2. For vegetative propagation. & 87H o

< JE
3. For perennation (over wintering). &% o

What is the disadvantage of reproducing by underground stems?
FH 3t SR PERRRS 2
Overcrowding may occur because many shoots may develop at the same time from the same

rhizome.

HIREH B - INISEF 2 W RIR (R [R — R R 2R AR -
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12. What are the advantage and disadvantage of asexual reproduction?

13.

14.

SEMERGEA BRI, ?

Advantage : Rapid - produces a large number of offspring within a short period of time. Does not
involve another parent. Desirable characters can be transmitted and retained in the offspring.
fEERL: DRIEME > AT BRARFIEREEREERN -

R BB R B MR R R R ER S  RER TS RS
i

What are the advantage and disadvantage of sexual reproduction?

A MERIEA PRI AIRRES ?

Advantage : more genetic variation in the offspring. Better quality may be obtained.
Disadvantage : slower and more complex.

R AR S BEER - ARG EICEENIEE -

AL - KRS -

Give 2 ways of asexual reproduction in higher plants.
A AR S Y TR R Sk
Vegetative propagation

BRI

Artificial propagation

NILEH

Check point JHELuE (23)

15.

16.

What are the features of sexual reproduction?

AHRIER MR ?

1.  The uniting of two sex cells (gametes) to form a fertilized egg called zygote.
WA ] E 5 fet & B — Ml W & R RO (RS TERT) o

2. It usually involves two parents, a male and a female.
W TR M TR 2 o

3. The genes of the offspring are different from the parent.
SR BB 58 AN [F] e

Are two parents must be involved in sexual reproduction?

ARG A VA2 E?

It usually involves two parents, a male and a female, but may involve one parent only.

Some bisexual organisms such as flowering plants and tapeworm can carry out sexual
reproduction by itself alone.

W R R 28 (B E8 IR A R AV PIaE e ks - vTRIEC
HEATH M -



17.

18.

19.

20.

21.

22.

23.

Describe the structure and function of calyx.

PR B IR RERIDIRE

Calyx : This consists of sepals, usually green in colour.
Function : To protect the flower at the bud stage.
1652« SRk 2k Y o

THRE + fEALE 2L IR IRFETE R -

Describe the structure and function of corolla.
e RS RETITHRE -
B LI AR 0 AL SR WAL R SRR
This consists of petals, which are usually brightly coloured in insect pollinated flowers.
Function : (1) To protect the internal structure of flower.
(2) In insect pollinated flowers, it is used to attract insects and provide landing
place for them.
hee = (1) PRETCH RS -
(2) FERREAC » FIZRBT| B fdb b fs M 42 A 7% B B o

Describe the structure and function of nectary.

A E AR AIRSRERITIRE

Nectary : This secretes nectar (a sugary fluid) to attract insects to crawl into the flowers.
The insects help in pollination.

TCERR © IBACE S| RARTCATEN » Bk v BB ERECh -

State the function of anther.

AUHHTEEERITIRE

To produce pollen grains, which contain the male nucleus.

AN G AL R TER KL o

State the function of ovule.
FHLRERIITIRE ©

This contains the female nucleus.

'E N & I o

State the function of stigma.
RUHAESRAITIEE -

To receive the pollen grains and serve as a place for their germination.

AR R B RS TU R RL A B R3S o

Is self pollination possible in plant?
TR IRA TTREB 1L ?
Most flowers are bisexual, so self pollination is possible.

REBACH MM - #§ B TeEH 2 ATRERY ©
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24.

25.

26.

27.

28.

What is the disadvantage of self pollination?
B A R, ?

The offspring are usually weaker. Lesser genetic variation.
AR TS o R -

What is the advantage of self pollination?
BAeE A PEERES ?

Greater chance of fertilization.

SRR EEK o

What is the advantage of cross pollination?
A A a7

1. Stronger offspring.

2. Greater variations among offspring.

1. RABGE -

2. BAPERSLEGER -

Suggest some methods to avoid self pollination.
R LR B TR Tk -
1. Unisexuality : have either the stamens or the ovaries

R BN TFREAEH— -

2. Self-sterility : pollen grains would not germinate on the same plant.

HEAE : KB R—RIEYRCR R A BE T %
3. Stigma is placed above the anther.
FEAERI AL IE =5 e S

Distinguish between insect pollination and wind pollination.
TR R R R -

Insect pollination : pollen are carried to stigma by insects.
Wind pollination : pollens are carried to stigma by wind.

mR AR« P R E fem A AL o

JEIEAE RS« B UK FE R A (AR B
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29. Compare insect pollinated flowers with wind pollinated flowers with respect to

(1) size, (2) petals, (3) nectary.
£ TF1# 5 L a6 B UL -

30.

31.

32.

) B, @ el ) TLER
EHAE Insect pollinated flowers| EHE{E Wind pollinated flowers

1. Size large and conspicuous small and inconspicuous

B NIDEEE /NN
2. Petals brightly coloured green or dull coloured

FE BHOOE DR ek COBHFRAR
3. Nectary often present no nectary

FEEIR HAE NFAE

Compare insect pollinated flowers with wind pollinated flowers with respect to
(1) scent, (2) anthers.
£ FFIE TG LB A S RARAE -

1) FIR, () 165
EAEAE Insect pollinated flowers| EZE{E Wind pollinated flowers
1. Scent often strongly scented no scent
IR AR REER
2. Anthers inside the flower, insects have to hanging out of the flower,
brush pass anthers to reach the catching the wind.
{5 nectaries. eSS » A o
RLFEN - Bad TRt s
¥ R

Compare insect pollinated flowers with wind pollinated flowers with respect to

(1) pollen, (2) stigma.
1E T3 5 EL a6 B ERAE -

(1) TE¥hL, (2) AH
EAIAE Insect pollinated flowers| AL Wind pollinated flowers
1. Pollen heavier with spikes lighter with smooth surfaces
i saA PR AR AT & R S R I 7P
2. Stigma inside flower, Sticky feathery (greater surface area)
FHH MATAEN - TPERNE - AIREEER | BEESL - PIER (LA
5 R ekk - KA -

Explain the term fertiization.
RSz EA -
Fertilization means the fusion of the male and female gametes.

SRS VR 48 MEMERC 7 IS & -




33.

34.

3S.

36.

37.

38.
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Describe the process fertilization with respect to the germination of pollen tube.

DAk a3 2 R s i (e Rl e AR -

Once a pollen has landed on a stigma, it sends out a pollen tube which grows down the style and
the ovary, towards the micropyle of the ovule. Fertilization occurs when the male nucleus (male
gamete) fuses with the female nucleus (female gamete) in the egg cell. The ovary will then
develop into a fruit and the ovules become the seeds.

EHILH R EgRE—IRIEHE e E S8R NE FREAR  EEFIZIRERT
BRAL o W e A CHERC + ) AD DA AR P9 A e B (G ) RS S IR > RSTERIE & 384 7 /i
FHREERE > MERGE KT -

Is pollen grain the male gamete of flowering plant, explain.
TR S R T - AT -
No, the pollen grains are carriers of male gametes.

& 0 AEBRLE HERC 7 I -

Pollen grain being light and produced in large number, will this aid in the dispersal of the
offspring?

LR RISHIER S - B RAE SR BIR RIS

These features will help the pollen grains to reach the stigma of another flower so as to achieve

cross fertilization, but is not related to the dispersal of the offspring at all.

A8 LR AT B B RRL 5 LAt A B AR B UGS SRS SRS - (ERI R A i e R o

What is the function of pollen grain?
Tek A EYIRE?

It carries the male gamete to the female gamete for fertilization to take place.

SR EHERC T E M T T 52K o

What is the function of fruit?

REGHELIEE?

It protects the seed and aids in dispersal.

PREE N HGRTE T -

Whatis the function of seed?

BT aHELEE?

It protects the embryo, provides food to the embryo, aids in dispersal.

REEMNE - BRIt RY - BEEIEPI RS -



39.

40.

41.

42.

43.

44.

45.

What are the advantages of seed dispersal?

BT R a T EERS ?

1. It prevents the spread of diseases.
B 1k AP {5 o

2. It reduces competition
Pk 18z Y 55 5

State the four methods of seed dispersal.
A U T RRAY T o

1. AR S EEE Wind dispersal

2. FF K J1EI% Water dispersal

3. H &% Mechanical dispersal

4. FFEY)EHE Animal dispersal

State some structural modification of wind dispersal.

At — S DU TR A S L ASEHE -

Large surface area : 1. Hairs in parachute form 2. Wings

RNHIERETE « AREEARIKGEBNE -

State some structural modification of animal dispersal.
At — L DAB TR RS R LR -
Attaching devices - carried by animals' hooks, spines and sticky hairs.
Succulent fruits - eaten by animals. Fruits brightly coloured, sweet and fleshy.
- PR SREREA SRS - KITEBYIRESE - BENAMBMABENKRE -
- BELZHHRE RGN EY) > G REE RS > 2N -

N~ N

State some structural modification of water dispersal.

At — B DK ST RAR A R L AEHE -

Floating devices : 1. Protected by a water proof surface. 2. Fibrous layer traps air.

AR BRI > BRI AIERE -

State some structural modification of mechanical dispersal.

At — DL BRER IS RS L AEHE -

Explosive pericarp (fruit wall). Tension set up in pericarp springs the segments apart to jerk the

seeds out.

HI 38 AL A ISIE R K - 22 IR IR AT TR T 8 E R o

Is genetic variation caused by seed dispersal?

BB AR R T R FTR?

Genetic variation is not caused by seed dispersal.

A (AR S AN R T R P OB
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46.

47.

48.

49.

What is the embryo consists of?
R HYRRG A PERELRR, 2

The embryo consists of the plumule, radicle and two cotyledons.

MR R 2F ~ IEAR e g Fr 7 3EAH K o

State the fate of plumule and radicle.
AR AR AR

Plumule = shoot & 3 4 i +% %
Radicle = root ARAR % M4

What is the function of cotyledons?
TEEHEEIA ?

Cotyledons contains food for embryo development.

TESEMHRRERNSE -

What are the differences between seeds and fruits?

ETRIREA A R?

A fruit on the other hand, has two scars, one from the remains of the style and one from the
attachment to the receptacle.

A seed has a scar left from breaking the placenta which attaches the ovule to the ovary wall.

T B IEERIR S 7 B BEATE T IR — R (U —fEEIR) -
REAMMEER - —ERICHERER - 55— 2 BREEFE CRAN) AT THY o

Check point JHELuE (24)

State the function of scrotal sac.

AR EIIIA -

To contain and protect the testis.

REERI PR TN 5. -

State the function of testis.
SREFEEMTIA -

To produce sperms and sex hormones

e AR T AR BR o

State the function of penis.
AT -

To introduce sperms into the vagina of the female.

KRS 7R A PR fEE o
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4. State the function of urethra.
SHRERTIA -

A common passage for both urine and semen

PRVGFRS W 3 [ 38858

5. State the function of seminal vesicle, Prostate gland and Cowper’s gland.

AULRTHREE « RIFIIR ~ PRAEBRIRAITHA -

To produce fluids to nourish and activate the sperms.

AR E AR T -

6. How does sperm move?

YT aHaReE) ?

The sperm moves by movement of its tail.

TSR CHRE) -

7. Explain the details of the transfer.
fERRER RIS o
During copulation, the penis of the man becomes erect and is inserted into the vagina of a

woman where semen is then ejaculated.

PEACHF > B E Al Fe il - AR AZEEE N - FEREHE -

8. Why is the testes are outside the abdominal cavity?
RATERE AL RS 2
The testes are outside the abdominal cavity to avoid the high body temperature which is

not favourable for the development of sperms.

g 8 (S200) AL IR e AN 7 T Rl B DUR) BLGERS 7 SRS R A A TS E -

9. State the function of ovary.
AUHIREAITIA -

To produce ova and sex hormones.

A PN T AR BR o

10. State the function of oviduct.
AR ERIThA -

The inner wall has ciliated cells to move the ova down the oviduct.

WEERMEMME - I I E R TRE > RETH -

11. State the function of uterus.

AT E LA -

It serves as the place where the embryo develops ; it contracts to push the baby out during birth.

TERSE B E RIS 5 AR GG G S HEL At -
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12.

13.

14.

15.

16.

17.

18.

71
State the function of vagina

AUHEERITIA -

For receiving sperms from the male; as a passage for the birth of the baby.

MR T 5 TERAEREE -

How does the egg move along the oviduct?
SR AT SRV ETE B ?
The egg moves along the oviduct by the beating of the cilia and muscular contraction of

the oviduct.

58 E B9 R B R E DN LN A RO HESD o

Where is fertilization occurs?

SZXE(ERITER R 7

Fertilization occurs at oviduct.

TERINE N F AL -

Where is the development of the fertilized egg occurs?

I ERE ?

The development of the fertilized egg is at uterus.

SZREINAHE T NS -

Explain the ovulation cycle and the relevant changes in the uterus.
BN E R = A F R -

In human, ovulation occurs regularly for every 28 days. The maturation of the ovum is
accompanied by the thickening and vascularization of the uterine lining so that the ovum, if
fertilized, can develop immediately on the thicken uterine wall.

ENE > B0 28 REEIN—R » BEZ I 7RI B3 > 5 I (B ) 1808 S AT S
BRI F I A E T FERENEE -

What happens to the uterine lining if fertilization does not occur?

RN - TEANERGER?

If fertilization does not occur, the uterine lining will break down. The discharge of the
debris and a little blood is called menstruation. This repeats for every 28 days and the
cycle is called menstrual cycle.

P F B A ERE 7 a5 o o B B AR B RRRIR % IR & ARG 1
kA i AR S o A AR

?ﬁd’

State the day of ovulation with reference to the menstruation cycle.

fEHHE A RSB RIERINE T -

Ovulation occurs at the 14th day when menstruation starts.

HEIIAE HASBEAARTE HIUK -



19.

20.

21.

22.

23.

72
Describe the process of implantation.

SRR IMEA T E NI 5 8E -

The embryo implants into the uterine wall. The placenta and the umbilical cord are formed. The
zygote divides forming a ball of cells as it passes down the oviduct to uterus where an embryo is
formed.

HETHRINVEETREIFER - o 2BIER - £ 7= WP RIEE -
AR AR T = IR - TP B AR AT -

Why is embryonic blood and the maternal blood are separated by thin membranes?
R PERG SR MUATRHE

This is necessary because the embryo and the mother may have different blood groups. Besides,

this can prevent the greater blood pressure of the mother from breaking down the delicate blood
vessels of the embryo.

PRI SR RESE AT UB AN [R) LAY o 4t - 5o B8 L v v s 4 5 I JBR R IR B LI 9 P e i Bl 50 /N g

g

How can the foetus obtains nutrients from the mother.

Ha SE s

They carry out their nutrition through the placenta. Food and oxygen have a higher concentration

in the maternal blood so that they diffuse from the maternal blood to the embryonic blood.
RS AR IR BRYRISE AR I= AR RS A IR ) - e M e RS A LSRR R
FLEIML ©

State the adaptations of the placenta?
AR AR AT ERORE

1. The folding (villi) increase the surface area for diffusion.
BEF 218 () DG N mg -

2. The umbilical artery breaks up into capillaries at the villi and therefore there is greater
surface area for the exchange of materials with the maternal blood.
I 5 B MR AE A5 B P9 20 BOBKET 2 fRUIL A » 2 2 AT RERS A L8 #6347 1 5 i A 5 ] oK
RIFHN

3. The membranes separating the embryonic blood and maternal blood are relatively thin so

as to allow materials to diffuse through easily.

4> W G 53 B9 IR BEES Y I A BSAR 3 > PIE IR 5 P i

What are the functions of the placenta?

AR ARRITHA o
1. For the attachment of the embryo.
w6 A G B
2. For the nutrition, respiration and excretion of the embryo.

ta e SR i =B~ WERAE AR E A



24.

25.

26.

27.

28.

29.

73
What is the fate of placenta?

AR AR
Shortly after the birth, the placenta will be expelled out of the uterus by contraction of the

muscular wall of uterus.

DR AA > BRI T o 7 UL R Be R R S ) o

What is the function of the amniotic fluid?

FIKEHEELHA ?

1. To act as a shock absorbent for the embryo.
AERHER B M SR EEE -

2. To help to maintain a uniform temperature for the embryo.
A

3. To act as a lubricant during birth.

SRR E RS v T

What are the advantages of breast feeding?
BPLARBRA TR

Breast milk is the best food for babies. It contains antibodies which protect the babies from pathogens.
RAGERBERRMIEHRE  EREGEIE > R RERG -

Name some birth control methods.

A — S EE Rk -

1. The natural method
% % W

2. Contraceptive pills

3. Barriers : condom, diaphragm, intra-uterine device
PHiERS FHORRE « #F52E - TEE > FER

4. Surgical methods : Sterilization in male and female

WRFFGGH)  RRIRTE - BRI

Explain the natural method in birth control.

ez -

Avoid sexual intercourse during ovulation period. Not reliable.

FEHRINIARE R RS > FEFTR R AR R AR

Why is the natural method not reliable?

RAELZIERTE TR ReRR(K?
It is difficult to known the exact time of ovulation, the duration of the menstruation period varies

with person.

IREEHEREFEHIEINAYREH] - I H R RRER A 2 -



30.

31.

32.

33.

34.

3S.
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How to increase the accuracy of natural method?

ARSI 2 B Y2

By measuring the wake up body temperature, in the ovulation period, body temperature will drop
slightly and then rise up again.

F R - HRIPIIE - SRR TR T

Explain the use of contraceptive pills.

fERE R A R T AU

SR TSR F - RTHE

Contain sex hormones which prevent ovulation. Most reliable.

Explain the use of condom.

fERE Rt 2R T AU -

Thin rubber sheath worn on the erect penis.

Very effective if used carefully and undamaged.
WCHRIBE > Efeshinis R EEFT S -
B E R A WHE S REE & B RFEHE AR -

Explain the use of diaphragm.

R T =R SRRSO -

Thin dome shaped rubber put in the vagina of a woman over the cervix.
Sperm cells are then prevented from entering the uterus.

Quite effective if used with spermicidal cream.

BT HAR B IR AR B2 S 12 R A 7 & S > T DARRAR RS ¥ -

Q0 LB e S — R B A K o

Explain the use of intra-uterine device.
R BRI T RATBUE -
Small plastic loop put in the uterus. The uterus reacts by rejecting the implantation of the fertilized

egg. Effective but may be displaced.
BB KPIEIRY) - A FHE > - =EIEZBINEA o BEA8UEE /AL -

Explain sterilization in male.
RS TR T -

The vas deferens is cut and the ends are tied off.
Totally effective, normally irreversible.

T SRS YIETRAEE RSO -
TEE B > — A A
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37.
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Explain sterilization in female.

R PRI T -

Cutting of the oviducts and tying off the cut ends.

This prevents the sperms from meeting the eggs, thus fertilization cannot occur.

Totally effective but irreversible.

i RO o YIEREONE R ERAE IO SE TR RS BRI o R
TERARESBE A o HEEHAREA Al W o

Will sterilizations have any effect on secondary sexual characteristics, explain?
RENE_MEARERE R

There is no effect on secondary sexual characteristics, female still have menstruation, male can
eject semen, because sex hormones can still be produced by ovaries (testes). These hormones are
transported by blood to the target organs to exert their effects.

B B R R A B AR (R AR FRURIR) - IR IR O 88
MR8 B M MR - (B SRR 2 IMRGE AT E RS 2K 3 48 E RS8R Y ©

Check point JHELuE (25)

1.

3.

What is growth?

fEE4R?

Growth is an almost irreversible increase in size, weight and complexity due to the incorporation
of new protoplasm in the tissues.

A RIS YA IR - EEAEREIEAISE N NSRRI AT AR -

How to measure growth?

IR R4 R?

1. By height or length &3 /5 2 Bl

2. By area or volume & 37 [ fE Bl fiafs

3. By fresh weight or dry weight & & i 55 olR7 &

What are the drawbacks of measuring height and volume?
BERE - HEMAEEA HERES?
1. By height or length &3 /5 2 Bl
Drawback: these may be misleading. e.g. a bush while not increasing in height, may continue to
grow in size by spreading sideways.
HREL - PTRESRAERLE ARSI R o B AR
2. By area or volume /& [ F& Bk b
Drawback: impractical to measure.

kG - HEREE o
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4. What is meant by (1) fresh weight, (2) dry weight?

AR ARRArE R -
(1) The fresh weight of an organism is the weight including the water it contains.
feE e F R AV RIS P /R R R
(2) The dry weight of an organism is the weight excluding the water it contains. ( the organism is

dried and then weighted.) this represents the actual amount of solid materials in the body of the

organism.
WL RIS RO RIVE R (EYeRiA AR E) » EAREYEIEERYENZ
e

5. State the advantage of using (1) fresh weight, (2) dry weight.
A R E M B A RAERS -
(1) ffHE:
1. more convenient
W
2. the organisms need not be killed
NI -
3. continuous readings can be obtained with the same organism
AN — A= VA AN A A R B
(2) dry weight §ZE:
More accurate because it is not affected by the fluctuations of water content in the organisms.
HENE - NESZAVIE N K B -

6. State the disadvantages of using (1) fresh weight, (2) dry weight.

At B B S B B A SRR -

(1) fresh weight fifE:
Less accurate because of the fluctuation of water content in the organisms.
ANKHERE » 2V Gk E R -

(2) dry weight §ZE:
1. more troublesome 2% > #JfiiAH -
2. the organisms have to be killed FEZ3¢ 944 -
3. only one reading is obtained from one organism (different organisms have to be used to

give continuous readings of growth)

AR — (R - T R EBRAASE AT BT A S -

7. What is the first step in seed germination?
BT iR — A E?
The first step in seed germination is uptake of water by absorption through the micropyle and

testa.

R 2 — A S B R LA S Bk 53



10.

11.

12.

13.

14.

What happens to the testa after imbibition of water?

TR A ER?

The testa will be softened and ruptured by the emerging radicle.

FEEAAL > IR AR T IR B R -

State 3 importances of water in seed germination?

AR MR T ISR B 2

1. Water is the medium of metabolism
IR HACERA R I 28 A R S -

2. Itis a important reactant in hydrolysis of food reserves,
DINSYINISERY/ A INE I LY

3. Water also activates the enzymes needed for germination.

ZRIN PR ACRE TR AT R A -

How does the embryo grow?

e ERER ?
Embryo grows rapidly by cell division, enlargement and differentiation at the expense of the
food reserve.

IRIEA] I Al et - B a ik ~ SR RS A & -

In seed germination which organ emerge first? Explain its importance.

BT aEE - (TREREE TR ? e ER M -

Radicle is the first organ to emerge. It can anchor the embryo firmly and seek water source.

BEEERY > MR E SR - eI AR - WOt e B IR AEAR R BRIk ) o

In seed germination which organ emerge second? Explain its importance.

BT HER - (TR E SR AR ? R e R E R -

The plumule is the second organ to emerge. It can receive maximum amount of sunlight for
photosynthesis.

AR —EHE - R AR - ATBEREY ISR R E LA -

State the region of growth of the roots.

RUHARTRRY A R I, -

The region of growth of the root is limited to about several millimeters at the tip.

AR AE SR SR PRAARR R I 2K

Describe the structure and function of root cap.
AR RS RERITHRE -

It consists of layers of loose cells to protect the delicate meristematic cells.

FHESUE RARI RIS - P DACRE TE D S £ AT -
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15. What is meristematic cell?

THEMRAE ?

They are actively dividing cells.
TEAETR 2RI -

16. Where does cell division occur in plant?

VIR R EGETT?

In meristematic tissue like bud tip and root tip

1EA I AERIRR I EIRETT - 255 ~ ARSR -

17. Describe the feature of the region of cell division.

A R E R -

produce new cells by mitosis.

A A R R A RTHIIE

18. Describe the feature of the region of elongation.

e R BRI R -

They are newly produced cells, absorb water and enlarge to increase the length of the root.

T A IR - BRI ] s K DU AR AR -

Check point JHELuE (26)

19. Describe the feature of the region of differentiation and maturation.

AR AR -

The cells mature, will not elongate but differentiate into different tissues.

ARG > SRR > AT -

20. Give the importance of root hairs.

AUHARBRYE RN -

It provides large surface area to facilitate water and mineral absorption

SEHEATAR DA K 3 AR E BB L -

21. How does growth of the stem occur?
ESEEITEERE R ?
Cambium has active cell division during secondary growth of the stem. This produces secondary
xylem and secondary phloem, thus increase the thickness of the plant.
EEAREAT ROV E R P RE e VAT 2 - G R AR B ERIR AL S
S NTEHA RS <



22.

23.

24.

25.

26.
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Why does the dry weight decrease during the first few days of seed germination?

Rt FERE S W E D ?
The decrease of dry weight is due to the respiration of the cells of the seed, in which food is
oxidized.

BRI - FHRSRE A AT i N S AR E I TP 2 S ER kD

Why does the fresh weight increase rapidly during the beginning of seed germination?

R PEREF A B DO e ?

The rapid increase in fresh weight is due to the absorption of water.

fioe EE S S N R T T 7K 93

Explain the increase of fresh and dry weight of the seeds after leaves have emerged?

RAEE TR ENRCE AN ?

The increase of dry weight and fresh weight are due to photosynthesis.

EHETROGCHNADEEENESERY) - A2 A -

What is the purpose of marking the radicle of the seedling with lines at equal intervals?

AR EEFRRA TR R?

The purpose is to compare the growth rate of different parts of the radicle.
FEAR b3 2R RS P AR EEHBIARAN RIS A AR R -

Why does a large sample size of seeds is used in the experiment?

R EEER DB ARRRET?

To minimize the error due to individual variation.

By T IR A2 EL T[RRI AR -

Check point JHEuE (27)

Draw a flow chart to show the regulatory process.

e — R B DA RN R iRiE

Stimulus — receptor — regulator — effector — response
R — zas — Taday — SUEds — 175

Use a real example to show the regulatory process.

H—EERHF AR FAEE -

angry dog(Stimulus) — eye(receptor) — nervous system(regulator) — leg muscle(effector) —
run away(response)

ERGE) — IRIGRZ4) — MRECRMmTHG) — BILER) — HEHEITR)
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Describe the structure and function of sclerotic coat.

RIS REAITIRE

Tough and fibrous. To give shape to the eye. To protect the eye.

EREA SR ARBHERT A - [EEIRERIIR - OREEHRAIRERK -

Describe the structure and function of cornea.

L A R A RS RERITIRE
The front part of the sclerotic coat. Transparent.

To allow light to pass through. To protect the front part of the eye.
FENLAIRTE - EZW] - FotRE - CREEIRIERYRTTHE

Describe the structure and function of choroid.

R AR A AS RERITIRE -
Pigmented.. To prevent the reflection of light inside the eye. This makes the pupil always dark in colour

With rich blood supply. To supply oxygen and nutrients to the eye.
A ORI - GENIBOERR - DI ERRAEIRERN ST - Fir DA FLARE B
AFRRIMETHE - ARIREROLESAARY) -

Describe the structure and function of retina.

AR AS RERITRE -
Contains two types of light sensitive cells : rods and cones.

Rods for vision in dim light; cones for vision in bright light and for colour vision.
A WREROEAINE - ARROIAE -
AR EAERIG HEY) - AREHREAC - M EIeEY) - n o HeEa D -

Describe the structure and function of lens.
SRS RS RS FITIRE -

Convex, transparent and elastic. To focus the image on the retina.

B EWIEEE - R ESR AT -

Describe the structure and function of suspensory ligament.

e AR IRSRERIZHRE -

Fibrous structure. To hold the lens in position.

AHAERLAK o (e S IRBRITIALE -

Describe the function of ciliary bodies.
AR ASHITIRE
For accomodation.

BRI SR AR
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Describe the function of iris.

AT IR TITRE -
To control the size of the pupil and hence the amount of light entering the eye. In bright light, to cut down

the amount of light that enters the eye so as to prevent the eye from over stimulation by light.
RSB IRIL T Wi - S22 LAY R AR PR ARERE DRI 255 - E DRI -
TR AR HDERR - BETAE RS2 215 -

Describe the function of pupil.
L LAITRE °

An aperture for light to pass through.
FeCAREENFLE

Describe the function of aqueous and vitreous humour.
UK AR A EEHIN AR I TITHE
To maintain the shape of the eye. To help to refract light on the retina. To transport oxygen and

nutrients to the lens and cornea.

FERFRERIVIZIR - REBREOCHTEHERINGIE » AG S IREE RIS BOE R S SRR

Describe the function of eye muscle.

FETEAR LI ZIEE -

To move the eyeball in the orbit.

LERRTE RS EIHRER -

Describe the function of conjunctiva.

FETAAS I ZIRE -

To protect the front part of the eye.

DRAEHRIF YT ©

Describe the function of yellow spot.
Al B REHITHRE ©

This region contains the highest density of cones. This is the region which gives the clearest vision.

b A e R R RAE - AERERT B S e RS v if =

Describe the function of blind spot.
il & REHITHEE ©

This is the region where nerve from the rods and cones leave the eye.

S B RIBHEr R BN ER 2 7 -



17.

18.

19.

20.

21.

22.

82
Explain the formation of colour vision.

fERRBR R SERITO K -
There are 3 types of photoreceptors (cones) for red, green and blue colours. The various colours

are detected by different combinations of the 3 types of photoreceptors.

AT —REmLSE - S DUBRIYE ~ FROCRIEDCRIUE > —FEmSENIAL & (8 i AR RIBR -

Describe the accommodation of distant object.

eI FE R -

4t 8E KWL 4 The radial ciliary muscle contracts

v

R &) %4 4 % Suspensory ligament is stretched

v

&4 Ak B2 W 31 A7 M 4% 7% The lens is pulled and becomes less convex

v

&4 4K B¢ 04 £ FE 32 Ao Focal length of the lens increases

\

%) 6 %1% % AR 48 B Image of distant object falls on the retina

Explain why the eye becomes fatigue when looking a t a nearby object for a long time.

RAEBELY—BREFH - RSG5
The eye becomes fatigue when looking at a nearby object for a long time because ciliary

muscle needs to contract to maintain convexity of the lens.

BB — BRI - IRISE 25525 - I RSB IRER T3 R I AR RSt RS SR -

Describe the defect in short sight.

PRSI R o

Distant objects focus at a point in front of the retina. It cannot be clearly seen.
IEYHETREIRRTR G - GRS AERE -

Give the reasons of short sight.
AUHHVTHAI R o
The lens is too thick or the eyeball is too long.

At G SR ER S -

Suggest the correction of short sight.
HERIRITRII Tk -
By wearing a concave lens.

[iRE {IAIE75ETA
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Describe the defect in long sight.

AL BB R ©
Close objects focus at a point behind the retina. It cannot be clearly seen.
UTYHETREIRR IR - GBS ATERE

Give is the reasons of long sight.

AHEBRAY A

The lens is too thin or the eyeball is too short. In old-aged people, the lens has lost its elasticity.
AN SRR - FEZ N » Sl REERS 5] -

Suggest the correction of long sight.
HERIR R 5k -
By wearing a convex lens.

[ERETRRBAs

A student sits at the back, he cannot see the words on the blackboard clearly. Draw the path
of rays in his eyes when he trys to focus on the words.
— R4 RERE > TRER R RAR LT - i —tRE DU SRR RN R R

\ 4

\ 4

For the above question, suggest what glasses shoud he wear, and draw the path of rays in his
eyes after this correction.

BRCL EEE - BRI RS - AT RAOCRRE -

By a concave lens.

[iE {IAIE75ETA

\ 4

\ 4
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A student cannot see the words on his watch clearly. Draw the path of rays in his eyes
when he trys to focus on the watch.

—ERERNERBER TR LT - i —URE DR EIRERAR TR OGRS -

For the above question, suggest what glasses shoud he wear, and draw the path of rays in his
eyes after this correction.

BRCL EEE - BERs AR EIRSE - AR ADCARE -

By a convex lens.

[ERETRBAs

/N
[

\V

\ 4

\ 4

Describe how the formation of image on the retina can bring about the vision in the brain.
AN I S BUER E A wiAR -

When the light sensitive cells on the retina are stimulated by light, nervous impulses are generated.
Through the optic nerve, the impulses will be sent to the optic center of the cerebrum where they
will be interpretted as vision.

TAAREHEE A O AT SZ B - (e AR FASAIRTE - 38 SRR IR e A R R R g - RS
B2 e e R RS IRET R R e -

Distinguish between rods and cones.
TR RIS o
The rods are stimulated by dim light while the cones are stimulated by bright light. Cones can

detect colours while rods cannot. Cones have high visual acuity while rods have not.

AR SR - TSR A o Sl rT R CORE T Rl B L > TR RE -
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32.

33.

34.

3S.

36.

37.

38.

State the function of pinna.
A ETRITIRE

To collect more sound waves.
W B 2R

State the function of external auditory canal.
AUHHIS EELIRE

To transmit sound wave to the tympanum.
(R RS -

State the function of ear drum.
LSRRI TIRE -
To convert the sound wave into the vibration of the ossicles.

IR A R R IR

State the function of middle ear ossicles.
AUHEE A HITHRE ©
To amplify the vibration. To conduct sound wave to the inner ear.

S IREARA - EEENE -

State the function of Eustachian tube.
AU ERERITIRE -
Connect to pharynx. To equalize the pressure in the middle ear with that of the atmosphere.

ECREANGE - 7Pt EFEASRIIRE ) > AT zas -

State the function of oval window.
BB EEITIRE
To transmit the vibration from the ossicles to the cochlea.

R B E HIRENEA R H -

State the function of round window.
AUHHIEEEFRITIRE

To damp the vibration of the perilymph in the cochlea.
A SRV B ARG Eh R T -
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State the function of cochlea.

AU ERRITIRE ©
For the detection of sound virbration, (low frequency at the end) converting sound waves to nerve
impulses. Through the auditory nerve, the impulses will be sent to the auditory center of the

cerebrum where they will be interpretted as sound.

JEHERE YIRS - SRR - ARSI ERR R RIS R - MRS -

State the function of auditory nerve.
AUHEEEARAITIRE
Carry impulses from the cochlea to the cerebrum.

e e eSO

Explain how does the cochlea make hearing possible.

PR EL A AT e B RS -

The vibration of the perilymph is detected by the sensory cells in the cochlea. Through the
auditory nerve, the impulses will be sent to the auditory center of the cerebrum where they will be
interpretted as sound.

H 8 A FREUEEEANIE rT B MRS R PR T - 228 iR » ST RS ER B A 4T

42. Explain why there is a temporary deafness when there is a sudden change of atmospheric pressure.

43.

How to restore the normal hearing?

R E RIBZERTOEE; - RAHEANTRER - A ]E{EEEEE ?

Deafness sometimes occurs when there is a sudden change of atmospheric pressure because the
pressure on the two sides of the ear drum becomes unbalanced, thus affecting the normal
functioning of the ear drum. Hearing can be restored to normal by opening of mouth to allow air to
enter the middle ear through Eustachian tube so that the air pressure on the two sides of the ear
drum can be balanced.

SRR ZE AR - ATREAT IR A HER » DX S S A AT R ANl > 52288 1 IR TR
P o ARHEEEEE » IaRBH A2 @ S BN HE AT E - SIS R T A S A - DL

A girl had an infection in the middle ear shortly after suffering from a sore throat. Suggest
how her middle ear might have become infected.

— S EMRBERERAA - M EAZENEGE - SINLUEE -

It was because the bacteria can enter the middle ear through the Eustachian tube and infect it.

R LA S A TR A SR T -
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Check point JHELuE (29)

1. Name the stimulus and response in phototropism.
ALHHIA)E PR RIS
Stimulus : unilateral light.
Response : The shoot grows towards light (positive phototropism)
R - A -
SHE - Rgprpe AR (ERDEM)

2.  What is the importance of phototropism?
[FEHA R R ?

Shoot can obtain more light for photosynthesis.
Root can grow into the soil to obtain more water and to get better anchorage.

ROPRESEE LR -
ARFTAE AV THERUK R B - S SRR AR -

3.  What is the function of the clinostat?
feEga AR ?
The clinostat rotates the plant to nullify the unilateral stimulus (the unilateral light). This is used
in the control to show that the response in the "test" is due to the unilateral light and not to other
factors.
TR e e UE ) USRI B A D E R S8 HE T TR B DU R B IE D T2 A
FEDEME » A AR NS -

4. Which region of the plant can show bending?
YR —EIRRE B ] ?

The region of curvature is at the region of maximum growth.

REFEE i A S e KA e

5. Whatis auxin?

ERREE?

Auxins are plant hormones produced from the tips of the root and shoot.

A RF T HMRSSHIEALFT A AL AR -

6. What is the action of auxin on the growth of the plant?
A RFREEVIERGHEER ?

They diffuse downward in the shoot and upward in the root. They stimulate growth of the growing

tissues at optimum concentrations.

EAHESEA T SRR A 3R AR FEIRAE PRI A S ki A & -
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Describe and explain the requirement of auxin in root.

FSAFRRARER A R RFRITK

The roots require relatively low auxin concentration for maximum growth. Thus further increase
of auxin concentration in the roots would retard their growth.

FEFAYE » TS AERR RS R RN K » SR AR A IR
Fxe

Describe and explain the requirement of auxin in shoot.
AR R A R RFRITK
The shoots require relatively high auxin concentration for maximum growth. Thus further increase

of auxin concentration in the shoots would stimulate their growth.

LR AR S I E R AR DUESUR RV R I IIERARE G R e A K -

What is the effect of light on auxin?
HHERFRAHELE?
(1) Auxin is partially inactivated by light.
AT ERA I -
(2) Auxin migrates away from light.
A AR -

Explain positive phototropism of stem by auxin distribution.
RAERRRIHEREEER IR R E M

Light affects the auxin distribution, more auxin on the shaded side, because auxin migrates
away from light. In the shoot, more auxin on the shaded side stimulates growth on this side.
The shoot grows towards the unilateral light.

A AR R M ERFEHOCHIH SRR - 82 A R RAERITH
FEHES - BB R R ARG SR i A R s AR -

Explain negative phototropism of root by auxin distribution.
RAERRRIHERARIS I & FE M

Light affects the auxin distribution, more auxin on the shaded side, because auxin migrates
away from light. In the root, more auxin on the shaded side inhibits growth on this side.
The root grows away from the unilateral light.

HFPDEEAERZRNM - AR - B A RAERm

FEARER » 2 A RAERIS I G IR LA AR R - IRGEEEE A A -

How is tropism brought about?
[ P I FE R AT e ?
The response is a growth movement, brought about by (1) enlargement of cell, (2) uneven

distribution of auxin in plant tissues.

[FPES EE— AR E) » ZHIROMIERATE K ~ (2) ERFATEIMGEATHL -
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Check point JHELuE (30)

1. Name the components of nervous system.

AUHLAH AR R MR R ERAR -

central nervous system and peripheral nervous system

HPoR ARSCR AR BRSO AR

2. State the components and functions of central nervous system
AL LA B AR AR R AR B B B L THEE
This includes the brain and spinal cord.
It serves as an integration center that interprets incoming signals and then commands proper
responses.
BRGNS
TERMEMAGAE S il B fe i i -

3. State the components and functions of peripheral nervous system.
AU RSB AR R B S ELTRE
This includes the cranial nerves and spinal nerves.

These connect the central nervous system with the receptors and effectors.
AT I RRASFI AR BE AL
TF HH B A RS SRATURT RS AZ A B S i P LA

4. What is the structural unit of nervous system?

R R MR PSR B LA R ?

The nervous system consists of billions of neurons.

MR ISR AR TR -

5. Name the three kinds of neurons.
AR TRy = fE R -
1. BB LI sensory neuron
2. HEEffHFELIT motor neuron
3. HflIAIT interon

6. State the function of sensory neuron.

AR M ITTRITIRE

It carry impulses from the receptors to the central nervous system.

AP P S A2 (R 2 e AR R AR
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State the function of motor neuron.

AUHHEEHFETTHITIRE
It carry impulses from the central nervous system to the effectors.

AR FH A AR A (R B S i A -

State the function of interon.

AL HH R A TTHITIRE -

It link up the sensory neuron with the motor neurons.
TR RO CELEE A CHLBHREAK -

State the function of dendron.
AUHHRZERITIRE
This is the branch carrying impulses from the receptors to the cell body.

P RIAZ AT HH A AR AT - (R =TS -

State the function of axon.
AHHEHZERYTIRE -
This is the branch carrying impulses away from the cell body.

AR IR RIS - EEE SR aEUENA -

Check point JHEuE (31)

11.

12.

13.

State the function of myelin sheath.
AUHHFEERIITRE -
This is a fatty tissue acting as an insulating layer to prevent the nervous impulses from leaking out.

It increase the speed of impulse transmission.

HEAGRELR - 7F R B A IR EIR A Ag sl A BN AR R L -

State the function of the synapse.

LSS RIITHRE -

They control the one way movement of the impulses, from the sensory neuron to the motor neuron,
and not in the backward direction. They also transmit the impulses to many neurons.

R e R e - S MY - RGO SR S — AR T - 5 BT
AHEER N - 28l ARG IR B AR - ISR AHROC EEFHAOT » AT LR © 53
—LJfe AR {0 2 2 AT -

What are the inner layer and outer layer of the spinal cord consists of?

FHEHIAERISVE ER T E R ?

It consists of an inner layer, the grey matter (cell bodies) and an outer layer, the white matter

(nerve fibers).

FH A B R ) AL S (RS R AH 5 -
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What fluid is found in the central canal?

R A RS ?

The central canal is filled with a cerebrospinal fluid.

OV E T SRR -

What is the function of the cerebrospinal fluid?

MBI TR ?

It nourishes the nerve cells and serve as a shock absorber.

NS v e e T R BB A S P

In what form do the fibers of sensory neurons enter the spinal cord?
R TR LU e A FHE?
It enter the spinal cord as the dorsal root.

JESEAHRCOCHURBRE LI AR U A

What is the function of the grey matter in spinal cord?

FHRNIKERTETIA ?

The grey matter is the centers of many reflex actions.
IR 7 T2 S E R s o

What is the function of the white matter?

HEAHEIA ?
The white matter is made of fibers that transmit impulses to and from the brain.
B FEAERERH 1 - B B AR IRAE 2 R A

State the characteristics of reflex action.

IETBER PR ?

This is a simple form of behaviour in which a certain stimulus always results in the same response.

xee R AT TR, o [F)— RO 5 [ R — LS

What is the advantage of having reflex action?

BOREEREERS ?

The response is inborn and thus need no prior thought, and does not require the action of the
cerebrum. The response is involuntary and relatively fast. It provides rapid protection and avoids
danger of our body.

SENE SIS R » NSRS BETE] » IRATR Ry 228 - (Kt - PR EABEER
FEHIREER - ERAENIIRGE - BERGHEZE -

What is a reflex arc?
EEDE L
Structurally the reflex action involves a sensory neuron, an interon and a motor neuron. This

arrangement is called a reflex arc.
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SRR S S B R rP RS AR AR AR - Ailtes B e — RS HREOC > — (ROl
— ST -

Describe the pathway of the withdrawal reflex of the arm.

il - AR A S S R AR

A pin pricking the hand - pain receptor stimulated and sends out impulses = sensory neuron

-> association neuron = motor neuron —> the biceps (effector) contracts = the hand is withdrawn
SHRIEIT > itz ayz REnm 2k > AR >

BFEMROT > EREOT > “HEIWES)IGE > THERER

Will the cerebrum know about the reflex?

i IS R sl S U (S

In the spinal cord, the interon involved in the reflex forms connection with another interon which informs
the cerebrum about the reflex.

FHAS IR LE SR I RGN » S RO B B BRI e - SUEAUEEEIE - SURR R R
TR ENE -

Write out the nervous pathway of feeling the touch and to speak out.

R R RRR A PR R AR ] -

When a pin pricks the hand, the touch receptor is stimulated to produce a nerve impulse. This impulse

passes along the sensory neuron to the interons in the brain. The brain interprets the nerve impulse as

sensation of touch. Through a motor neuron, the nerve impulse is sent from the brain to the muscles

responsible for speech.

=1 fﬂﬂiﬂ% ’ ﬁ%@@ﬁ%ﬁ%ﬁﬁ%ﬁ%é’aﬁﬂ%@ﬁ@ MR R R O A T Bk 5 1A
ORI IR A R i BB ROC » IREEIEARER 2 B BRI EEHIILA

Which 3 parts is the brain divided to?
R AT S R =R 2

cerebrum, cerebellum and medulla.

G ANIRIAEIS -

What is the outer layer of the cerebrum?

AHEHIS E PR ?

The outer layer of the cerebrum is the grey matter (cerebral cortex).

KigoN g2 IKFCRIER )

What is the inner layer of the cerebrum?

ARSI PR ?

The inner layer is the white matter.

NEEHE
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Why is the cerebral cortex highly folded?

R R Fa P R AG E 2
The cerebral cortex is folded. This increases its surface area for containing more neurons to

increase its efficiency.

R B Jei v RE RS > 38 nI IR - 2N BE 2RI - S IneEmseR -

State the functions of the cerebrum.

AR HKAITIRE -

1. Control the voluntary muscular movements (at the motor area).
PERIBE I LA5EE) -

2. For receiving and interpreting sensory impulses from various parts of the body (at the
sensory area).
FEHON M1 B2 A O T A ) S B RS Iy -

3. For higher mental activities such as memory, learning, imagination and reasoning (at the

association areas).

B AR S AT ED - B - ROl B SRR -

State the functions of the cerebellum.

At MSHITHRE -

(1) To maintain the body posture and balance.
LA ED -

(2) To adjust and coordinate muscular movements.

AL (R TE 2% -

State the functions of the medulla oblongata.

AUHHEERKAITIRE -

(1) It is the centers of some vital activities of the body, eg. control rate of breathing and heart
beat.
PERIRT 25 BN BE RS E) - BIan o FPRCRAL LB -

(2) It is the centers of some reflex actions, eg. sneezing, coughing.

TR TR RN EI L - BT - FTEERIE -

(3) It is the pathways for the nerve fibers between the brain and the spinal cord.

SR ETRT I R A A AR S

Explain the roles of different parts of the brain when riding a bicycle

AL B R A AR HITHRE

When a man is riding a bicycle, cerebrum sends nerve impulses to the leg muscles to control the
movement. Cerebellum coordinates the action of the skeletal muscle and to maintain balance of
the body. Medulla oblongata controls the rate and depth of breathing so as to supply more oxygen

to the leg muscles.



33.

34.

3S.

i BB > R B AR AR LA A RS IR BT AR RS Bl > /NI TR 2 A LA TGl A

MR SR T

FEAEHZERIRIR (R RE AR L - HECRIRAS LA E FE 4R

SRPLHE -

Compare simple reflex actions with voluntary actions with respect to :

#E T EIE T LB S S B E b H £ B -

(1) parts of brain involve, (2) modes of response.

(1) FSERRZ2E -~ (2) RIERIEA -

Simple reflex actions

i ER A E1E

Voluntary actions

A X&F

1. Do not involve the cerebrum.

ERKMG -

Involve the cerebrum

5 A -

2. The same stimulus always evoke the same response.

48 B 8 R B g1 AR R B RE -

The same stimulus may evoke different responses.

A8 F) B R BT 51 B AR B RJE

Compare simple reflex actions with voluntary actions with respect to :

T T EIE T LB S S B E b 5 £ B -

(1) voluntary or not, (2) speed of response, (3) coordination center.

(1) FEEHEE - ) KEREHE -

@) AT LRIAIE

Simple reflex actions

B R E1E

Voluntary actions

A X&F

1. Involuntary, inborn and do not require
learning or experience.

FME A AR  RESLYREH o

Under the control of the will, require
learning or experience. Not inborn.

mESES  FEAER S F

R2E R

2. The response is faster and immediate.

L

The response is slower and may be delayed.

REBLNE BT 312

3. The centers are usually on the spinal cord or medulla.

LA ey BT

The centers are on the cerebrum.

W3R PSS KA o

The pupil response is a kind of reflex. By using a flow chart, show the related nervous

pathway.

B FLE AR A R — B » A — R

» BUNE AR -

light sensitive cells = sensory neuron = optic nerve = interon at brain = motor neuron -

iris muscle.

JERHINE > JEEEHROT > wiS RS > AN TP REEROT > EEHROT

LA
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Check point JHELuE (32)

1. What are hormones?
BEREHE?
Hormones are organic substances produced from endocrine glands into the blood steam. They are
transported by the blood all over the body and produce great effects on the target organs.
It regulates a number of physiological process.
RS AR BSERE B MR - YA B E - eGR4 B - 5 H R B
- FRETANEIRY AR PR o

2. State the major endocrine glands.
A BRI
Pituitary gland, Thyroid gland, Islets of Langerhans, Adrenal gland, Ovaries (in female), Testes (in
male)

SN EERS ~ FOIRIR ~ PR ~ B EER -~ DRERGE) ~ SR

3. State the functions of thyroxin.
AR FIRER RAUTHRE ©
1. It controls the basal metabolic rate, especially the rate of respiration.
EPEHITEARERER » TCH R -
2. It promotes growth in young mammals.

EREHE SR PN A A -

4. Explain the five basic components of the coordinating system by thyroxin secretion.

S RIS A A SR A T AT -

Stimulus :  prolonged period of cold.
I - RN % o
Receptor :  thermo-receptors of the skin and brain.

B2 P2 18 2 R e A A o

Regulator:  brain will detect the drop in blood temperature and inform the eftector thyroid gland
with thyroid-stimulating hormone.

BRI S AR T 1) oL 9 T R o SRR P f IR SR Sd N RA HE 8 — FROIR o
Effector : thyroid gland.

eSS ¢ AR

Response :  increased secretion of thyroxin will increase basal metabolic rate.

2 1 - DT FF ARG SR 0 500+ 38 S S S (R 4 o
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Compare nervous coordination with hormonal coordination.

FEB AR iRh AR AR T -

Nervous coordination

T R

Hormonal coordination

e R

1. The message is nervous impulse which travels
along nerve fibre.

TR LU R I S IR o

The message is hormones which travel by
blood.

FUE R LM PR AR

2. The nervous impulse is electrical in nature.

IRER L E 28 -

The hormone is chemical in nature.

BREEZEESY -

3. The effect is localized.
B2 SRR o

The effect is more generalized.

RUEH BRI » MRS ©

4. Faster in action, the nervous impulses are
transmitted along nerve fibers at a very high
speed.

RBESRE - PRI A A A AR D = 5l B o

Slower in action. It takes time for the
transportation of hormones to the target cells
through the blood circulation.

REERRTE > A I05E R R T EEIRF] -

5. The effect is comparatively short-termed.

R (JE(TZeRAIRIB) -

The effect is comparatively long-termed.

RERF A (AT — S B R -

Check point JHEuE (33)

1.

What is endoskeleton made up of?
B BRI PERELC?

Made up of bones and cartilages.

FH A AR A -

What is bone?
BB EE?

Living cells surrounded by dead mineral materials (calcium phosphate and carbonate).

R E (R B Rk R 5 . B = Y T Y -

Is bone a living tissue? Give reasons.

B RERTEHEM  Fia TEH -

It is living because it can grow and produce red blood cells. The ability of healing in bone

proves that bone is a living tissues.

Crea A R4 RMSSERLIMNER - ITiIERHRy - ARV S S ThAHR -

Describe the structure and function of cartilage.

LR HURSEAILIRE -

No calcium, for flexible support, act as shock absorber and reduce friction between bones.

ANEGPE - EATE > PIEREMEN SR ~ WO BRIk B i T ] A P -
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Outline the functions of the skeleton.
L P B BRHISFREIIRE -
PR T T ESE - Protect the important organs
HEFHIEIE © To maintain the body shape.
SEr B > (i B RS EEBHHIA] o To support the body, raise it off the ground.

TE B R A B RES TS E) - Form a lever system by which animal moves.
YSHUA—MT=5 1A - Provide a surface for the attachment of muscles.

AR REROERLIMERFI I IMER - Red bone marrows produce red blood cells and white blood cells.
RIS - Storage of calcium phosphate.

N kR

How is support provided in mammals?

I PLENY) B B RS SRR ?

By muscles contracting across the joints of the bony skeleton.

U IEEZ/ptibic ik s g N IS i a2

What supports the skeleton?
B RR BB B R RRFEIL?

Muscles are attached to the skeleton. Balanced contractions of muscles, usually in pairs,

on each side of a joint will give support to the whole skeleton.

A BRI A e 22 A i - IR TS SRy o BRI ENT -

Name two types of movable joints.

sttt — R M BhRR ARy AR -

Ball and socket joint, Hinge joint.
BT RAEN ~ SRHBRET -

Give example of ball and socket joint and state its possible movement.

AUHLERE BRERY B A E RS B -

Hip joint ; shoulder joint, Allow movement in all planes.

WA ~ TEBHET B BAEAE = (AP i e g -

Give example of hinge joint and state its possible movement.

AL SRR BB E TS B -

Elbow joint ; knee joint, Allow movement in one planes only

IFTBAET ~ RBHET > BN A IR — Rk

State the function of capsular ligament.
AUHEGIRPIFHITIRE ©
To enclose the joint ; holding the bones together.

FLFEBHED © R E B -
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13.

14.

15.

16.

17.

18.

State the function of synovial membrane.
AR RIRAYTIRE -

To secrete the synovial fluid.

VARUAE R E

State the function of synovial fluid.

RUHLTERIZIEE -

Act as a lubricant to reduce the friction between the articular cartilage.

VERS T Pk A B BT i TR R

State the function of articular cartilage.
LB EER B I THRE ©
To prevent the friction between the bones

VAR 15 ST P PG

Name all types of muscles.
Bifanzy SAINANER

1. Voluntary muscle g/l

2. Involuntary muscle g/l
3. Cardiac muscle /[ figf/L

Describe the characteristics of voluntary muscle.

Gl SUIINNESEE &

Fast in action, but easily become fatique.

I EHREA A -

How do muscles attach to the bones?
BRI R A B EE B ?

Attach to the skeleton by tendons.
TR 46

What is meant by fatique?
’E%TEH‘WE E\ILA‘

98

Muscles refuse to contract. (anaerobic respiration produce lactic acid, accumulation of lactic acid

cause fatique)

HUATEAE G - PLERRIRFTS [ -
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Why does mammal can move with its limbs?

R LB RES T TEY?

The movement is performed by the antagonistic muscle. The limb bones are connected by
movable joints. Opposing muscles/antagonistic muscles are attached to the limb bones and they
work in pairs. Often, the opposing muscles are called a flexor and an extensor. When the flexor
contracts, it bends the joint. When the extensor contracts, it straightens the joint.

e A EE S SERE DU ACETTHY - IS SETm B AR - e S ERIFSDT LA sy -
B RHMGHERE - S AHE R - G WA BRI UL - Jer Lok e B ;i
HIL e U B A

Explain the formation of lever system by bones and muscles.
R B A L AT RE AR R ?
The bones act as the lever and the joint act as the pivot (fulcrum). These two, together with the

muscle (act as effort), constitute a lever system during movement.

HHIERAERT > BETER SO  SERSE I ENUAGETT) - SRS — (A T DUES AR R AR -

Distinguish between tendon and ligament.

SRR o

Tendon : A structure that attaches a muscle to a bone.

e - R LAR S RS -

Ligament : A structure that attaches a bone to another bone.
BT LR A IUASE o

Give two structural features of the backbone which allow it to bend to a smooth and curved shape.
REFHIRIERERE . EErRBRIERIIE -
Backbone is formed from many pieces of vertebras. Joints connect the vertebras. Besides,

in between the vertebras are compressible cartilage disc.

TR AR MEE A IAE ] FHBREREERE - BEAL > MEE A n] ke ik 5 % -

What is the function of a joint?

BRETE T ETHRE?

When a bone meets another bone, a joint is formed. Movement is possible only if there is a joint
between them. Joint act as a fulcrum which the adjoining bones can work as levers for muscles to
contract and bring about movement.

EE U - PR BRAET - AR AT T AT B UM EE) o BRAETE RS, - Bl
FEARE 1 BERH HARAT A - B LACHERF AE S [ R HE R ) -
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Explain why ligaments and tendons are necessary for locomotion in mammals.

Rt PR PLBE B 7R E T AT 7

Locomotion in mammals involves lever system consisting of bones whose relative position must be fixed
and maintained to prevent dislocation. This is the function of the ligaments which hold bones together. In
addition, ligament is elastic to allow movements of bones.

For every lever system, there must be an effort applied to move the lever. It is provided by muscle
contraction in the lever system of the mammals. Force produced by the muscle can be transmitted to the

bones through tendons as they are tough and relatively inextensible.

I PLAE TS ZARAT R FER) - AR R Fis B > I HERF AT E L BRI E AT 1
DGR o - §Is IRt - Ry DIERAE—E © BRIL > BRI - WA R
S ERIEZI

TF— (AR R > ANFE Ml ) ARG EAEAs - AELETE D - T2 A LG B2 418 - LA

FirE AR JI5 » AIRETIMEAETE L - IR E RGBT AN Al ik o

Explain the initiation of muscle contraction.

iz AL e R

When an impulse reaches the neuromuscular junction (motor end plate), neurotransmitter is released from
the synaptic vesicles into the synaptic cleft.

The neurotransmitter diffuses across the cleft to the muscle fibre and stimulate it to generate an electrical
impulse. The electrical impulse spreads along the muscle fibre and the muscle contracts.

EARIRAET R E A LA BB CREEIAASOIR? - 28l NEERRHRSIR'E » ME A ZEMGILIPR
FRGR B RSB RCEEMPR - BN EHE - RE A R - FRNRETR R R R LEHE - 5
SRR -

Check point JHEuE (34)

What is the advantage of homeostasis?

RATEREHRER: ?

The body cells have a relatively constant environment and can function properly irrespective of
the changes in the external environment. Thus the whole organism can tolerate wider range of
habitats and seasonal changes.

N Sl & —FeE FIEREE » (] A28 SRS 2B L R - I e s B R i A 552
FIZEHEAY A

Which two hormones regulate blood glucose level?

A RIRREGR I HIE K ?

Insulin and glucagon.

RIS SREL SIS -
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State the action of insulin.

AR R ER -

1. Stimulates the conversion of glucose to glycogen at the liver.

(e HE M PR R T Foh I -
2. Stimulates the absorption and oxidation of glucose by the body cells. Decreases the

blood glucose concentration.

e B SRR A A AT A D - PRI -

State the action of glucagons.
AR MLRERAIPER -
The function of glucagons is opposite to those of insulin.

rE IR R AR AP 32 AH S

1. It decreases glucose oxidation.
EIE A AR AL

2. It stimulates glycogenolysis (breakdown of glycogen ) in the liver
ERIHORE AR e e s A A B -

As aresult, it elevates the blood glucose level.

AR e MU= PR IR -

State the cause of diabetes.

A5 [ BUE LRSS -

The cause of diabetes is both genetic and environmental factors such as obesity and lack of

exercise are involved.

BRI ELR S SEREEN AR - PIATE R EI sz i) -

State the symptoms of diabetes.
SRR -

This include frequent urination, unusual thirst, changes in appetite, weight loss, extreme fatigue

PRA > 137~ BRI ~ Y AR

How to test diabetes?

AHAT HBELR S ?

The presence of glucose can be tested by adding equal amount of Benedict's solution in a boiling
tube and then heat it in water bath. The appearance of a red precipitate indicates the presence of
glucose.

A AL A - DB PRI GO YA LIS AGVE AR KA IR il - A ARl T
BN AT RN AE -

Explain the rise of blood glucose level after a meal.

R RIMPEIRE RN -
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It is because the carbohydrates in the meal was digested to glucose, which was then absorbed

into the blood of the intestine.

KRS B R e A - PR N R -

Explain why does the blood glucose level drop some times after the rise of blood glucose
level.

R MBEIR R EFHERA AR TR -

For a normal man, the rise of blood glucose level stimulates the secretion of more insulin from

the islets of Langerhans. More glucose is converted to glycogen at the liver. The blood glucose
level thus drops.

FEIEF N MBS AERY L e RO R WA B 2 IR 32 - B 25 A A B e A P R b
J50 o IR R R S PR T T e

Explain why does the diabetic patient have a prolonged high level of blood glucose level
when compare with the normal person.

fERRbE R AR R R

In the diabetic patient, there is insufficient insulin. The excess glucose in blood cannot be
converted to glycogen at the liver. Therefore the glucose level is higher than a normal man.
FEREIRIGA » IS E - A 2 BRI RN REAE i A B L S DR - AR A RIS
JRIEFA e

Explain why does the blood glucose level of the diabetic patient drop after reaching a very
high level of it.

PR PR A RIS IR B B — =K PR & T RERYIRE

The glucose concentration is so hight that exceeds the reabsorption ability of the kidney and

thus kidney excrete glucose in urine.

IR R R A - e B AR )T » BRI g At - A A b B e

The control of insulin secretion is a negative feedback control, explain.

PR TP SR IR S B S R

Insulin causes a drop of blood glucose level. A drop of blood glucose level would inhibit the
secretion of insulin. Such mechanism illustrates the principle of negative feedback control.

TR SRR ZE 2B FHIMURR /K AP H5e] > RIS SIS TR R T R IR K Py RS 220y
g3 o REREHIRRE DN 1 & SCRE P -

Explain the importance of feedback mechanism.

e ARPERIRE R : -

The importance of feedback mechanism is to maintain a constant internal environment for the

functioning of the life processes.

[ BEASTRI B SRR AE R, — AR I NAEBREE > B AR B E A3 DA A
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Check point JH[ELuE (35)

1. State the 7 characteristics of living organisms.
RV CERE -
1. f7E{FH  locomotion
2. %&&{FH] nutrition
3. JEFER]  irritability
4. ERAEA] growth
5. WPFIRPER]  respiration
6. HEIEH  excretion
7. AHE{EH]  reproduction

2.  What are the criteria of classifying living organisms?

RHEYI SR ATIR R B PE?
The closely related organisms should have similar structures. Living organisms are classified by

their characteristics.

FRARE YN LD (A — AR E VD IEA A EIIRES > AV ATHER g -

3. Arrange the levels of classification in correct order beginning with the largest group.
R FER E R AR — AR HES ]
Kingdom, Phylum(division), Class, Order, Family, Genus, Species
UL s R I = N = SRR A

4. Define the term species.
e T —E o
The same species can interbreed to produce fertile offspring.

(7] — i i DA B e AR A AR SRR TR X -

5. State the kingdoms included in the Six kingdom classification method.
AU ASTMRERIASR -

Eubacteria IERIESER
Archaebacteria T ## 55%
Protista A AR P57
Fungi HEM
Plantae IEEZ/ER

Animalia 5

6. State the three domains of the classification system .

A TR =I5, -

Bacteria, Archaea and Eukarya.

AHERTEE ~ T AR SOR A8, -
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Check point JHEuE (36)

7. Explain eubacteria with an example

RO TR E AT SR

The single-celled prokaryotic organisms such as bacteria.
AR A - AR -

Cell wall made of peptidoglycan.

AIEE FH KSR PR -

8. Explain the features of archaebacteria

R L MRS IR -

Single-celled prokaryotic organisms, smaller than bacteria.
ALY - LERTE AT -
Cell walls contain no peptidoglycan.

AR A IRIRAE -

9. Explain protoctist with an example

RGBT R AL A PSR

Single-celled eukaryotic organisms, eg. amoeba.

HERHMIAY) - gk -

10. Explain fungi with an example

FB AR R R

They have a nucleus but with non-cellulose cell wall, eg. mucor, yeast

AR B > AT~ R

11. Explain plant with an example

RO ARE Y5

Photosynthetic organisms with nucleus, eg. algae, bryophyte, fern, conifers, flowering plants

HEMAEGTERAEY) - Ml R - Bf0H - FRul ~ ST R e HoR s -

12. Explain animal with an example

BT fEREEh I

Non-photosynthetic multicellular organisms, they can be grouped into vertebrate and invertebrate.

HEMIFEGTERZAIMEY) - Ml AT HERY) S B HEED YR A -

13. State two physiological process carried out by animal but not by plant.

At REE Y FEE TR R A B E A -

Locomotion and excretion.

TTENE ~ PRIEA -
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State one process which occurs in green plant but not in animal.

st REEym I FE TR — A E I EA -

photosynthesis
B

Name the non-green organisms that are either saprophytic or parasitic.

i AV S e R S RN - Y/
fungi
HI#

How does mucor absorb nutrients?

BRI EE R ?

Mucor is saprophytic, its rhizoid secrete enzymes to carry out digestion. The soluble food is then
absorbed.

MR RN - ERVEBARAE U R BRI L - VA T I RPIR IR -

State the characteristics of algae..
ARk AIR R -
Simple plants without root, stems, or leaves.

—HREERIK > BERRA IR ¥ TERROAEY) -

State the characteristics of bryophytes
RS FRRYRFEL -

The small green plants with simple leaves and stems, but no vascular tissues.

—HEAI MRt > SRR EEONIEE (S IRAEHEE IRk A -

Name all groups of plants that have vascular tissues.

B FTE S AMEE R EYEE -

ferns, conifers, flowering plants

R~ GHIERY - ATEREY)

State the characteristics of ferns

ARSI -
Have proper roots, stems and leaves and vascular tissues. Reproduce by spores. Have sori

at the lower epidermis.

AIER ~ ¥~ ZENIREEFIRG - T30 > EIRA T

Name the two groups of plants that produce seeds.

AU DR - SR R R

Conifers, flowering plants

SHEEREY) ~ )
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23.

24.

25.

26.
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28.

29.

Distinguish between conifers and flowering plants.

S IEREYRE TEREY) -
Conifers $1ZENEY) Flowering plants H{EAEY)
Seeds not enclosed in a fruit. With flowers; the seeds are enclosed in a fruit.
TR AR E A GIE ; FFRAREN -

Name the group of animal that is microscopic, unicellular and live in water.

AU —XEER ) « BRI A SRk

Protozoans/ protista

JEAEY)

Name the group of animals that have backbones.

S — TR -

vertebrates

FFHEBNY)

Name the groups of animals that are warm blooded.

AU AR EN YR UMY -

bird and mammal

Name the groups of animals that have lungs for breathing.

AU AR Eh Y PR -

amphibian, reptile, bird and mammal
WA ~ TERAAH ~ F52H ~ IR

Name the group of animals that have gill for breathing.

AR —XEEY Yy FH R
fish
X

Name the group of animals that have moist soft skin.

AU — B KB o
amphibian
WAEEH

Name the group of animals that have scales on their body surface.

A SEE Y S a8 -
fish, reptile and bird(legs have scales)

FO -~ TeRIAH ~ RSB

106
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Name the group of animals that have feathers.

MHOH—EHYENE -
bird
¥

Name the group of animals that have mammary glands.

S —EEaE s -

mammal
Fg 2L kA

Name the group of animals that have hair and sweat gland.
S — B YA BT

mammal

P2

Check point JHEuE (37)

1. Name the biotic components of an ecosystem.

1.

Producer 4 jFE -

They use light energy to synthesize complex organic compounds from simple inorganic raw
materials. This energy is the source of energy for all the organisms in the ecosystem.
EATTETEETER » BotaeEE N AT A ER B - ERe e BRI AT a A£G
BRI

. Consumers 3235 :

They are organisms that feed on others. All animals fall into this category and they can be
further separated into primary, secondary and tertiary consumers according to their positions in
the food chain.

e H A AR ENY) - P EER iTARIR CIHERYIBERIALIE - AR ~ K
AN =ROAE -

Decomposers S}MEE :
They are saprophytic organisms, such as bacteria and fungi, which break down the dead bodies

of producers, or consumers to simpler substances and release them back into the environment.

EFTREAEAEY)  BIATRTEAI R R - ETeR A wE BN R A RISt iR R A P -

Explain what a decomposer is and state its role in ecosystem.

FERERE A B A RERHITITRE -

Decomposers are saprophytic organisms, such as bacteria and fungi, which break down the dead

bodies of producers or consumers to simpler substances and release them back into environment.

Through their metabolic activities, vital organic materials are prevented from being locked up

in the bodies of dead organisms. They facilitate the re-cycling of nutrients in the ecosystem.
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EMTVEEEEY) > BIHIRAER - e TR A S AT stk i R R E
R EMRR RIS T - B e MRS - ARG - T E R
SERRTERENIEA - #EE - e DR e AR RARIAEER -

. With the aid of a diagram, explain the relationship between 'biosphere, biome, ecosystem,

community, population and species’

FIEFRE IR ~ EVREE - ARBR - B - BRI TERIRRER -

Biosphere 2E%¥)
Biome EY R
Ecosystem “f:HE %
Population of Community | Population of
species A picea species B
i A FEEE b B R

. Explain the meaning of detritus-feeder and its role in ecosystem.

fERM AR R IR E A M HAE A RERRYTHRE -

They are small animals feeding on fragments of tissues or dead organic matter detached from
dead bodies or excreta. eg small insects, earthworms.

They speed up decomposition of dead bodies and excretory remains by breaking up detritus into
small pieces thus increasing the surface area available for microbial action.

They add proteins and microorganisms onto the soil by their faeces.

EATESHERICYIINIU N - Bl NE el (EMTEimEE) - e ey usE oo
B P~ TeSEle v AT R RIS -

CATTRES AP 3 e Rl NI SEIIRG A AE P ORISR - b e MRStk bk
TR FE e PRI - AsE 15 & ERAEY) -

. State the beginning and the end of a food chain.
AR YRR LG EERK -

Any food chain must always have photosynthesis at the beginning and decay at the end.

TR IO CHTER > RREIER -

. Explain grazing food chain with an example

BT ER R tEReE -

Starts from a green plant and goes to grazing herbivores and then onto carnivores. Prompt transfer
of energy and nutrient along food chain.

green plants = aphids = ladybirds = sparrows

e B IERKOAEYIDALG - SR BWEIETIY) - IREERBENREEY) - iEEMNEBAE
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BB R

ki) U >R i

Explain detritus food chain with an example

RS ERE R -

Starts from dead organic matter to microorganisms (bacteria and fungi) and then goes to detritivores
and their predators. There is a great delay in the transfer of energy and nutrient.

dead body of plants and animals = microorganisms = detritivores

piAFRE A B LAY ER BB ENER) - P55 R R R e E A
REMIHRE » EEMEBR AR A EE -

IEYIEER>WEY) D RIEEH

Explain parasitic food chain with an example

P Re A e e -

Starts from large host and goes to parasites and then protozoan.

dog > flea = protozoan > virus

PRAGIFREEAI B BIE MRS FER A4 IREEREBFETY) -
Mk > RIS W

Why are there seldom more than four trophic levels in a food chain?
Ry B sR A E R ER?

Because of the loss of energy from one trophic level to the next, there is less energy left to
support the higher trophic levels. Therefore, it is not energetically feasible to try to harvest the small
amount of energy available in the highest trophic level. The longer the food chain, the greater
will be the loss of energy and hence the smaller will be the number of top consumers that can be
supported in an ecosystem. Thus, in an ecosystem, the number of trophic levels seldom exceed 4 or
5.

NS gERARME ERR T E Ak - b T S g XsEE D - FTll
{ERERJE I EARE - AEB SR KASEEE RSN - — A RAEE T BYIHIRL
AEL o ZHIN ST AR - R - AIBERE R EHk - St RE SR NERY TH
AT - FTDHEAERERIT - BIEE REVEHE W/ T -

Explain why the efficiency of energy transfer during photosynthesis is less than 10%.
fER ROt ERATREERIRER » e E/NR 10% -
1. Much of sunlight is being reflected from the surface of the leaf.
KEBE I REMIE T S5
2. Some being passed straight through the leaf.
A7 BL G e N E B et e B I AR -
3. Only part of wavelength of light from red to blue can be absorbed by chlorophyll
FAFEM G EREEN - ARLDEHIEDES - S ERk R -
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11. Explain why does a great deal of the grass eaten by a cow does not contribute to the

nourishment of the cow.

PRI TR Iz R - AR ER A SRR S -

1.

Some energy is used in the respiration of the organism and is dissipated to the environment as heat
A EERE AR AR A ] > SRR DABRE I SNBSS B S
Some part of the food is not ingested or absorbed and is returned to the environment in the faeces

AR B B AR R SR R HRBIL -

Energy is used in various activities of the organisms.

RERAERREEN L -

12. What are the disadvantages of using pyramid of number?

{5 FHB H SB Pk R 2

1.

Since the producers vary greatly in size and a single grass plant or algae, for example, is given
the same status as single tree, a true pyramid shape is not often obtained. Also, parasitic food
chains may give inverted pyramids.

R R IR TR RS » — RS — (ke — B AH R L Bt
S — M EIEETIERIEIR - Ta Bt st N e — (e e

The range of number is so great that it is often difficult to draw the pyramids to scale, although

logarithmic scales may be used.

S5 PREIEITROR > Bt AR B LE B B H 75 SR EAPTRT DU S By 5 Ao

13. What are the advantages of using pyramids of number?

B H & FEE R, -

1.

2.

Easy to count
BB -
No need to kill the organisms.

ATEATCIEY) -

14. Why does the standing crop give no indication of the rate of production?

RS AR A RERUR I ETSRAEWEREFER ?

1.

If the rate of consumption more or less equal the rate of production, the standing crop
does not necessarily give any indication of productivity. For example, a fertile, intensively
grazed pasture may have a smaller standing crop of grass, but a higher productivity, than a less
fertile and ungrazed pasture.

UEHSARER R BRI R AT BUFEY A —E e N HIERY A A T > BIAN— A8
B NIIEIR R - WTREAGRADWIGFE R (U2 A E B — A R R A
TS PEHE IR b Ry

If the producers are small, such as algae, they have a higher turnover rate, that is high rate of
growth and reproduction balanced by a high rate of consumption or death. Thus, although the
standing crop may be small compare with large producers such as trees, the productivity may be

the same.
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UERAEFHIFH AV > Bl - e — RS - RLEEAE R RIS
FEARAR R > AE B A SRR AISEC R AT - S - MEPSRIR R g AR LL
TEVISRA R REfRD - (B2 ERYEE ) AT RERI AR —Fk -

What are the advantages of using pyramids of biomass?

SR ESE A T PEEES ?

No need to consider the effect of the size of organisms. More accurate than pyramids of number.

N RIS ISR TIE - LR B 3E B AR -

What are the disadvantages of using pyramids of biomass?

{8 A VRSB HHPEwRES ?

1. Some organisms grow at a much faster rate than the others, eg. Grass does not have a large
biomass but it carries on growing at a very fast rate.
HEAYILHEERGDE BIIITE A — R RN YR (HE e T AR e s A

2. The biomass of an individual can vary with the seasons. eg. In winter a tree will have lost the
leaves, flowers and fruits that grow in the summer
ERSA A= A TR A - BIAEATS  —IRAE SR RREEE ~ TE2UNIRER - UL
TR -

3. Inverted pyramid of biomass may be obtained if the producers are small but have a higher

turnover rate.

AR FEFHIEHAV N B AR RS > rTReERa L —AEE LY R -

Why is the pyramids of biomass may sometimes be inverted?

REEYEEAREEE ?

If the producers are small, such as algae, they have a higher turnover rate, that is a high rate

of growth and reproduction balanced by a high rate of consumption or death. Thus, although the
standing crop may be small compare with large producers such as trees, the productivity may be the
same. An inverted pyramid of biomass is found in plankton community. The zooplankton has a
higher biomass than the phytoplankton on which it feeds.

WA A IR AL DN - Bk - e — (RS Ry - NN E Y R ESE R AT
e (S A S ARERAIIE L R AT - iUt - EPRAIR I A e AR LR - TRV B
fraaRefRy (R ERAE T PTRENTRR —F% o fEIRIi AR SL A H AR R R )
B RSO Y o BRI E I R Y Rt Y — e i A Y R e

What are the advantages of using pyramid of energy?

E FHRE RIS MBS ?

1. It takes into account the rate of production. Each bar of pyramid of energy represents the
amount of energy that flows through tropic level in a given time period, i.e. the unit is energy
flow.

B AR  AERE R I — A GRAE —E R M W R Mg K AURE A - Bl
R RAERERIT ©
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2. Weight for weight, two species do not necessarily have the same energy content.

Comparison based on biomass may therefore be misleading.
DIEENS » A EE 5 FiEm A —E AR RERAE - it - R AEYIE R
P > e [BEE -

3. Inverted pyramids are not obtained. For example, the great importance of decomposers in
terms of energy flow is not obvious from their small biomass.

NI EIEIEE T Gl S B IR - HEREZEM DR ER AP A FE
IRF > BRIER DR 1 -

4. The pyramid of energy is always upright. As energy flows along a food chain, there is energy
loss due to respiration, heat loss or excretory waste etc. so the energy along a food chain
decreases gradually.

e R IRAGEAE A B/ B REETRAS — R aHIRs » SIANPIAER ~ Bk ulik
MR E - Ut BEELE I EYIBEE -

What are the disadvantages of using pyramid of energy?

5 RERIE A RS ?

Although pyramids of energy are the most useful of the three types of ecological pyramids, they are the most
difficult to obtain data because they require even more measurements than pyramid of biomass. One extra
piece of information needed is the energy values for the given masses of organisms. This requires
combustion of representative samples. In practice, pyramids of biomass can sometimes be converted to
pyramids of energy with reasonable accuracy, based on previous experiment.

HERRE RIS E AR TP RIAE N - (R E S R R - R IENEERNT - &
LRA YR IE NN - R EANIERL - A — A E ERRER(E - &R
ZHRBERRRIERIRRA > IR E > BRPET AT ERE s - YRS v DI RaE R - 5
—ERE AR o

Explain the role of producer in energy flow.

Rt ERfERERT A -

They carry out photosynthesis, in which they fix the energy in sunlight and store the energy in the food they
produce. This energy is the source of energy for all the organisms in the ecosystem.

EMETCEIER - #FOREEE R T A EN 'Y T - SRR LR ArE AV RER
2R o

Explain the role of producer in cycling of materials.

Rt E A EERN AR -

(1) Take in carbon and nitrogen in the form of inorganic compounds from the environment and turn them
into organic compounds.

SUERR AV SEB R A FEERE R L&Y -
(2) Release carbon into the environment in the form of carbon dioxide through respiration.

B AER > 8L S AL TP ARG BRI
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Explain the role of producer in energy flow.

fERRE A EREETIA AT -

They transfer the chemical energy along the food chain in the form of food.

HFTRAEEERELLEIE A - In Rl EE -

Explain the role of producer in cycling of materials.

fERRESEYEERNAT -

(1) They produce carbon dioxide and nitrogenous compounds to the producers.
A AR H R A SRR B b o

(2) They speed up the cycling of materials in the ecosystem.
AT ek A RE R AR N I B i B o

Explain the role of producer in energy flow.

fERE A ERERTIRIAE -

They enable energy flow by returning the inorganic compounds into the environment.

EMEERE SRR R - RE R ARk -

Explain the role of producer in cycling of materials.

fER A e ERRY AR -

Through their metabolic activities, vital organic materials are prevented from being locked up in the bodies
of dead organisms. They facilitate the re-cycling of nutrients in the ecosystem.

E e MRS E) - AP AR - B EE A TR BRI SE R AVER N - Ut - E
AR DAL RFAREER -

Check point_JHEuE (38)

26.

As energy passes through an ecosystem, it becomes less and less available.
Explain the statement with the aid of a diagram.
EHREERBAERR - NN RBRERED - AR EFRSE FRETS -
Producers, the green plants, accumulate energy by means of photosynthesis and lose it in three
ways:
A EF W CREYILOC G FIRRAE R - SrEdll T SR UL RE R
(1) Some energy is used in the respiration of the organism and is dissipated to the environment as
heat
HEERERACIIRAE I IR > SRR DABE D sV R B
(11) being eaten by consumers
B A TR
(111) being decomposed by microorganisms

BBIEVIFT A -
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In turn, the herbivores and carnivores lose energy by the similar pathways. In the energy flow,

only a small percentage of energy reserve is transferred ( through predation) from one trophic
level to the subsequent one, e.g. plants eaten by herbivores, most of the energy reserve is lost
into the ecosystem through respiration as heat.

B EifiﬁtibiﬁliﬁﬁfiﬁtibiﬁﬁlFﬂﬁ%?ﬁ%&%&ﬁiﬁ%ﬁ%’ {ERERIR > R —/ Nk RERRENRL
—E MR (EHER) SRR E TRt g X - Bl e gz > favIrR
AR RE AN A R VRN R T ABRE D U R B ER S b

s \T T TTTC - ~-, decomposers
decomposers ﬁﬁﬁ% _______ 37
Heat loss 7 \* e IR
M \
Bk, . \

-1
1
1
1
< _ o
Energy utlllze d for top carnivores TE%&{@%’%' ] \ > death I ' :
various actlvmes n X : : _
e FAMESTEEE) N [ small carnivores /J\{fé}%% \ death e : : ;ér%lgers
i
herblvores AR —\ .,death KE\H
ALy S ! :
\\‘|\\ \‘ : | producers
green plants FkEEEY) -t : : —
7 ”’ ’l A\‘R;‘\‘\‘\‘ ] :
energy from sun nutrients £==2J
TR RER e

— — ——» flow of materials
——> flow of energy REE

Describe the ways nitrate is removed from soil.
ARAILE 1SR T RS BRAAMR R Y 25 TR 71
1. Nitrate is removed from soil through absorption by plants

BAEPIFTBIL -

2. Denitrifying bacteria convert nitrate to nitrogen.

Bt aa Al RO B O SRR (R R E A SLAARKE ) -

What is denitrification?

fREEER ?

Denitrification is part of the nitrogen cycle in which nitrate (NQOs) is converted to nitrous oxides
and to atmospheric nitrogen. The process is carried out by a group of free living heterotrophic
bacteria under anaerobic or low oxygen conditions such as in a water-logged soil.

BEEWE AR R EERN — B2 > LEREAFE A AR NO ML R S bR RIS - 38
PR — /K T B R AR BRIERR SR T FT Uy -
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Describe the ways nitrate is added to soil.

ARALAE SRR B e R vk

1. Atmospheric nitrogen can be converted to nitrate during lightning.
FEPIREI » KRR A g ] UE R b AR -

2. Nitrogen can be converted to nitrate by nitrogen-fixing bacteria which live in the nodules at
the root of the leguminous plants
KRR SRR A il G BRTs b R iR IEEARAIoR okl B PR ARy S A& AR I =0 4R
A ] S BT e S LR HE A AR R -

3. After the death of organisms, the nitrogen in their body can be returned to the soil by the action
of microorganisms. The dead bodies are first converted by putrefying bacteria to ammonia or
ammonium compounds. These are then acted upon by nitrifying bacteria to nitrite and then nitrate.
YL 1% ERENINE SN EEAEYER - RN - B Jhee e H e Mot
FE LR A ENY)  BAANRERS IR - T AR — 2 Ry AR
e EHIR RS E A -

Distinguish between nitrogen fixation and nitrification.

THHEIRSE AR ERA -

Nitrogen fixation is the conversion of nitrogen gas to ammonia.
[l 6/ F PR EoR I L RS 2
Nitrification is the conversion of ammonia to nitrate

i e P S B e

Explain the effect of denitrification on a natural ecosystem
R A RN ERERRMIIEE
This results in a loss of inorganic nitrogen from the soil.

In crop production, nitrogen is usually the limiting nutrient.

xE B IR IR G AERHME R AR il R R A B R -

With an example, explain how denitrification could be utilized to the benefit of mankind.
BT ERR AR R R R A AR B -

In a body of water rich in organic materials, the removal of nitrate effectively limits the
overgrowth of microscopic algae and in turn protozoa. This reduce the pollution level.

{EE ARG /K T FERAAME ] A OB REESER A - (e IREIE BN A K
3E8 A AR HIART S S KA

Denitrification is also one of the advanced wastewater treatment processes to reduce the
nitrogen level in sewage plant effluent

R E RN Bomba s /K R ER ] - EIRdEAS B T /K E R KT -

Explain the term predation.

R
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One organism (predator) obtains food by catching and eating other organism.

— AP B e LY - ARz USSR -

What will be the relationship between predator and prey population growth pattern?
ARV RS AR ?

The predator-prey relationship regulate the abundance of the predator and prey. The number

of the prey and predator increases and decreases in the same pattern but with a time lag.

R BURYIRIBAGR - A DGRET R BRI SR - Y SR e SR e e A A A Y
R (HE RS -

Explain why the predator and prey relationship is beneficial to the population of the prey.
R R R R A RN - AR RN R A R -
The predation relationship help to check the population size of the prey preventing them from

competing for food and space.

BEAEAR R B R TR R A B3R > DiEMIN S 2 5 [ SV A ) B s -

Explain the term competition.

R RS -

More than one species or individuals of the same species attempt to make use of the same resources
in the environment because there are not enough resources to satisfy the needs of all the organisms

B SRR R F B (e A PR AR B BRI
A RV A R H B AR 2 PR 2R -

Explain commensalism with an named example.

BT ERaa Fr e A -

One obtains benefit while the other is neither harmed nor benefited. e.g. Barnacles living on the
shell of the crab.

— AR i o) — (ERESE N ey )+ Raa Ay S p B £ -

Barnacles living on the back of the crabs and gains the benefit of locomotion, food remains and
dispersal.

frae - AIZEVERIZRIRY) e e I A R 2

The crab is not harmed nor benefited

RN

Explain mutualism with an named example.

PG R Laa B A

Both organisms obtain benefits.

WA AR

e.g. Nitrogen-fixing bacteria living in the nodules at the roots of the leguminous plants.

Bl - [ G B S S LR MO ARIR 2 > BE BT AR SR ) S SR A R -
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Nitrogen-fixing bacteria obtain water, nutrients and shelter from the plant.

[l AR FTAEUK ) ~ R MRS -
Leguminous plants obtain nitrogenous compounds from the bacteria.

SRMEY) - ARG ) -

Explain parasitism with an named example.

el S =

One of them (the parasite) obtains benefit at the expense of the other (the host)
— A Z A S — ()32

e.g. Tapeworm living in the intestine of man

B EEER AN -

Tapeworm obtains water, nutrients and shelter

fak © JEAK) ~ R SRR -

Man is harmed

N ZEIGE -

List all the biotic interactions which regulate the size of natural populations.

S AR REFRET A VB E R LV L BN ERRAR -

Predation, competition, commensalism, mutualism, parasitism.

R ~ T~ PR - R S A e

Check point JHELuE (39)

41.

42.

Explain how to use a line transect to measure the relative abundance and distribution of

species.

PR AT P R AR B R R Y B AT 0

A string with markings at 1m intervals is stretched out along the ground in a straight line. The organisms
touching or covering the line all along its length are recorded. This is particularly useful where there is a
transition of flora or fauna across an area or down seashore. It is usually use with a quadrat.

B e — e bE — K BARRC ISR B Y » B b S IERERE - i R B s
B RAR AU AT AL VT ERRC 8k T 2K RETE BN Ry 1 38 FI RS BB YA A S i R @ H S
BRI EH o

Explain how to use a quadrat to measure the relative abundance and distribution of species.

22 S CINEE L = Fap=vidir i) e il agii

A metal frame, often designed can be folded to make it more compact for storage and transport. The internal
dimension is 1m, but for sake of transport, it is better being 0.5m. It is placed on the ground and the species
present within the frame are identified and their abundance recorded.

3B e — 1A B R E > d RS AT R B A X DU R i - IRAE NS 1 oK (S T 5 (GRS
I IF R ET EAER 0.5 oK o i FHIRHEE S E A b > S BE & S %S E - MW
BRMECE T -
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Explain how to use a belt transect to measure the relative abundance and distribution of

species.

fERER v PR T B R B A1

A transect line is laid along the area to be studied, and quadrats are placed at fixed intervals (eg. 2m) on one
side of the transect line. The organisms enclosed by the quadrat are recorded.

FEFRZE HUBE HOE — kiR - AR IS BRIR Y 2 BE (B AN R W oK ) BGE — Ak 75~ AC kb 7 2k
IR B -

What are the limitations of using line transect and quadrat?

PR Bk T A R R 7

It can only measured plants, stationary animals and slow moving animals. The fast moving ones will escape
when disturbed.

EAATECHEY) ~ iFIEA BN S AR R ENY) - IR DS BB e ORI
A RVAIBIST O

Suggest some methods to determine the feeding relationships between the organisms.

R SR AEYRER R Rk -

1. Direct field observations.
IS E A BIEE -

2. Test with different types of preys found in the habitat in the laboratory (see whether it eat).
fEEEE S  HAELEEREINARRY - 6 BEEMEIER Bz Z)

3. Analysis of their stomach contents.

AT S R s

Explain the term succession.

R LR -

Succession is a progressive change in composition of a community of organisms towards a large stable
ecosystem at the same place over a period of time. It is the result of gradual change in the abiotic factors
imposed by the living organisms.

TR S VA A [F] — RS — PRI it > e s s — AR E W AERERM > E
S AEPI T BT A A VN RIS S A AL -

Describe the events that occur in succession.

e A B R AR R -

Pioneer plants (lichens, mosses, grasses) brings about changes in the environment such as addition
of humus to soil, changes in pH, and increased water retention of soil.

Eventually, the environment is altered to a point that another community can replace the pioneer
community from the area. As a result, the ground will soon be covered by herbaceous plants.
Later, the slower-growing shrubs and trees will make their appearance and as they grow taller,
they will shade the ground flora, which will die out for the lack of adequate light.

Later still, the trees are close together. This means that at each stage of this course, there is
always at least one dominant species which is then replaced by some other of a higher class until
finally the forest structure is achieved.
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EOeHRATS A BN AV E R — ki B L R SRS IR R R Bt REH I e
ISR 3 B2 B SR S S s EI () -

e AR - BRI A > LTSN IR ~ O ~ RN
TIEUOKAES I -

MR BEEEEREEET MR » SRRSO G RIS - BreIReS s ATt
L

N AL > BB EROENETRE L > PR S Y — D - IR
Ve JE AR Rk -

ERBERMAEE  ERE R - BT G EAEYIRIREE A R o PSR R
B REEIEYIIE L PR K -

Mitk > ARARIGHEARG T - EMERAES  EEHERRRIRSAY) - LS EYier
IR e se L -

Rtk ARG - NERGILEARS  Hef—_RAR - UG R SERINIT
- B AN BT AER » EREIP R FERLEDL T - (A ERaPR i i
0 BEE TR AR -

What are differences between primary and secondary succession?

IR A R R A PR 17

Primary succession is the succession occurring at an area which has not been previously occupied
by a community, eg, newly exposed rock surface.

Secondary succession is the succession occurring at a place which has a community removed.
Secondary succession results when there are severe changes in climate or fire and cultivation.
Secondary succession progresses more rapidly than primary succession because soils and physical
conditions has been altered to a certain extent by previous communities and have not been
completely removed. Spores, seeds and organs of vegetative propagation may remain viable in the
soil, and there will be an influx of animals and plants through dispersal and migration from the
surrounding area. In these circumstances the succession will not begin with pioneer species but with

organisms from subsequent successional stages.

SRR B AR e M AR - T RZ R AR ARAT (L TR S > BIART BH R A 18
RAEFFHAAEGHIRE RS > eyt -

EE R E RS ~ ARIRICK ~ SRR -

AT TR RER U R R IR NS TSNS R P R O R i G = 5
WIREPIR R G - 1 AT ~ R AN B B AT REF R e - A AR sl /A B
VIDHERABRS P IS > ARG T - RGNS B G Bipr s - 2 iah ik
A RS B A -

Draw the flow diagram of primary succession.

AR A R R AR ] -
Bare land = lichen—> algae and moss = herb and fern = shrub - tree

o > MK > PG GE > FEAEYREOH > R > &R
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50. Explain the harmful effects of air pollution and its control method.

R RIS HAIE IR S H PRk -

Exhaust fumes contain many pollutants that are harmful to our health and the environment.
EREHLSMEGRY)  HABNREAEE -

Exhaust fumes may pass over purifiers (electrostatic precipitator) to clear the harmful components.
J SRR oA B e A (R IEES) » B hRER EYE & TR -

Better fuels (eg. containing fewer sulphur, lead free) should be used.

o S AR (S A ke ~ JESRYR) o

51. Explain the harmful effects of noise pollution and its control method.
R ST Y E R S BGR -
Too much noise may result in mental stress or even deafness.
M o S BORS fH BE AR » H R
The sounds from vehicles and machines can be reduced by mufflers.
RE B AR FE A ERE o o
People working under noisy conditions should use ear plugs.

FEMEE T TAERY AN ER EH % -

52. Explain the harmful effects of water pollution and its control method.
ek BisRa SR K HBG IRk -
Sewage from factories may contain toxic chemicals that kill aquatic organisms.
TR B A & B LY - RFEKRPLEY) -
Control by legislation.
SR e
Effluents from factories should be controlled and treated.

PR TREHEBTE K > 5 K ERE R R ©

53. Explain the harmful effects of land pollution and its control method.
R & S5 YL R S LB o
Decomposition of solid waste in landfills may release toxic chemicals.
HEXE 6 [FIBG B YT o R e R B B LY -
Reduce wastage. Employ the 3 R policy: Reduce, Reuse and Recycle the resources.

A IRE > R 3R BUK - HEWMIMEHET : S MEM - =6 RERE -



53. State impacts of human activities on the ecosystem other than pollution.

54.

5S.

ASULTE RS NETREN B R R R IR -

1.

Destruction of tropical rain forests
TR R AR

Soil erosion

CIE G R G

Over fishing

LIRS

Reclamation destroys marine and costal habitats
BRI B RO AR B

. Land clearance destroys natural habitats

R R R AR A 55

Green house effect leads to global warming
T = [ Rk AL,

Ozone depletion

REJEE

. Formation of endangered species

UABRL NERL

Explain the need for conservation.

R IR R E R

Conservation is the wise management of our environment so as to maintain a balance between
harvest and renewal so that there will be a continual yielding of natural resources.

121

EIRPRTE 2 RATHE R R B IR E M A &G 5248 - 50 B 2R i R 7R 3 el
VEANHE Y AL FE o

Briefly explain the program of conservation.

il B st R R R RS TR I -

1. Wildlife management = By 4E A=)

2. Prevention of forest fire [} [ []2K

3. Control of pollution $2¢l[y5 4

4. Correct use of land TF A FH 130

5. Reduce the loss of non-renewable resources Ji /A 0] B4 &5 ISR
6. Regeneration of renewable resources 4y 1] FAE & E 4

7. Human population control &5 A 11438
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Check point JH[ELuE (40)

1. Give the evidence of the presence of light reaction.
A oG FESRHIRERA
Photolysis of water:
When isolated chloroplasts are suspended in water with some ferric salts as hydrogen
acceptor and illuminated with light, bubbles of oxygen will be released. This result
indicates that water is split into oxygen and hydrogen by the chloroplast with the aid of
light energy.
TREEREER -
B HET A SE R — ShER R P A K RIRE - SRR & WOIREIIFE S50
FaH - BURHRIT-HEERIE BOCRE D IR Ry SR E R, » SRR - &R T o sz e
-

2. Where does the light reaction take place?
VIR FEAEHAEAETT?
Light reactions take place at the grana of the chloroplast where chlorophyll can be found

on their surface.

JESEAE LSRRG T SRR T T - 1TSSk Ml g 2R

3. What happens to the chlorophyll after absorption of light?
TR RO CRER A TR A7

Absorption of light by chlorophyll results in an electron jumping from its ground state to a higher, excited
state. The excited electron will be emitted from the chlorophyll molecule and pass down an electron
transport chain. During the transport energy is released which has two functions:

TRk R AAERIBOGEER - B8 E F FH%BIn 2 - BKE e ENES I BUnE F iR g -
ENE IR R - HRRh A REEL - B ES U T RIE A &
1. Production of ATP (photophosphorylation)
ATP RY&EBE OuBEEZ{LAER)
2. Photolysis of water and production of NADPH
KEEfEEL NADPH B4 Bk

4. What are the significance of light reaction?
SR ERHEEEY: ?
1. To generate ATP and NADPH; (reduced coenzyme) for use in the dark reactions for
carbon fixation.
7EZE ATP H1 NADPH DU (R SO [Tt (-
2. Release of oxygen from the cell as by-product of photosynthesis.
EXETER T AR MIE 2R AR SR,
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. Where does the dark reaction take place?

i S AR T T
Dark reactions take place at the stroma of the chloroplast.

i S A R R T T

. What happens to CO;, where is the required energy and hydrogen come from in dark
reaction?

RS ST - S ARE B R - FrRRRE R R SIAT SORE R ?

Through dark reaction, carbon dioxide is reduced to form carbohydrates. The required energy
comes from ATP, and the hydrogen required for the reduction comes from NADPH . Both of these
are derived from the light reactions.

R SE > AR AIRORIFE R k(L 5 - FTRERVRERZKH ATP > ARy @i 1-HIZkH
NADPH » ‘B2 AlE HYESHE A -

. Describe the events occur in Calvin cycle.

RAULAE- R IR AT A IS

Carbon dioxide (diffuses from outside through the stomata or from the respiration of its own cells)
combines with a 5-carbon compound to form a 6-carbon compound which will split immediately to give two
molecules of a 3-carbon compound.

Z SAERR (R ALB ABIE B Al A E AR ) RO — {8 TR 16 S 90 & B — 8 R b &
Yo KRN 2k 8 =i b &4 -

The 3-carbon compound is then reduced to a 3-carbon sugar, triose phosphate. The hydrogen required in
this reduction comes from the NADPH, and energy required from ATP. Both formed during the light
reactions.

=HRACE YR RS = hhE — RREREES - TR AU S 72K 0 NADPH » T RUBEE 2K B ATP »
M B REOG E TS o
The triose phosphate then goes through a series of steps to form a hexose sugar (glucose).

P BE IR IR A — R (B EE A - RE PR hHE (R i)

Some of the 6-carbon sugar produced is converted to starch for storage while some triose phosphate enter
a series of reactions leading to the regeneration of CO, acceptor that will enter the Calvin cycle again. This
kind of conversion needs more ATP that comes from light reaction.

A3 LB B S AL PURAS E e - T e IR IR A — R LB E R > ERRAERR
bR HREARHEXEE  EEELE %%%ﬂéﬁﬁ‘é}iﬁ”E’JATPo

. What is the importance of regeneration of CO, acceptor?

— SR E RN
The regeneration of CO; acceptor is very important because only by ensuring a continuous
supply of ribulose biphosphate can the continued fixation of carbon dioxide take place.
— S “E@Eé'a%#%" B > NEyE IR FE R 1) — BRI R e - (i1 [hlhix
HIRESHERE e
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Give the chemical equation for photosynthesis. From the equation, what changes in the

substances taken up and produced might be used to measure the rate of photosynthesis?
RHDCETERREE G - RGBT - (Y EEE G E S \TRFREDLS
{EFRYER ?

S¥: light
6CO, + 12H,0 » C¢Hi,04 + 60, + 6H,O
#EEE 2 chlorophyll

Uptake of carbon dioxide, liberation of oxygen and increase dry weight/ carbohydrate content
can be measured to indicate the rate of photosynthesis.
TAASRRAI ~ ESRRTREL ~ iR G VIO B EE RIS - AR E RS R RS R

I -

Explain the role of ATP in photosynthesis.
fERE ATP FL ST AT A -

ATP is synthesized in light reaction. It is used in the dark reaction to supply energy for reducing 3-carbon
compound to triose phosphate.

ATP 6K IER & B FEREKES - B2 HE R BREE R =ikt
GYIE R R EBEL o

Explain the role of NADP in photosynthesis?
fi#RE NADP 1ECS/EFI AT BRI A -

NADP is an acceptor molecule which accepts hydrogen from the photolysis of water to form NADPH.
NADPH reduces 3-carbon compound to triose phosphate in the dark reaction.

NADP 1Ef352H8 > BRI MK EERISIRF - NADP 8 @ J5 745 57 B NADPH » H.#4
NADPH 7£ 15 5 HERF =ik {6 &9 352 5 5k A PR i I

Which two products of the light-dependent stage are used in the light-independent (dark)
stage of photosynthesis?

FHS AR IS A B E et 5 FH TR SR 2
ATP 71 NADPH -

Explain the formation of starch from the products of Calvin cycle.

R AR R R B SCIBERR et 5 G E

Tow molecules of triose phosphate (3-C) combine to form one molecule of glucose phosphate (6-C).
Glucose can then be converted to starch.

Ty TP TEREIRAS & B — 0 TR w R o R TR A B
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Explain the formation of lipids from the products of Calvin cycle.

R B R RSB BRI it & RS -

The 3-carbon compound enters into the glycolytic pathway and is converted to pyruvate. Pyruvate is
converted to acetyl coenzyme A, then to fatty acids in both cytoplasm and chloroplast.
Glycerol is made from triose phosphate. Glycerol and fatty acids combine to form lipids.

ZHRAE AP AR RS SR R L R A MR - B L CRESRER A - Z RS A 72
Al B BRI BE Rk HE P E S IR A I > PO R B IR /N S H - e B AR D A & B IR I o

Explain the formation of proteins from the products of Calvin cycle.

R AT R SRR R S R E O E

The 3-carbon compound enters into the glycolytic pathway and is converted to pyruvate. Pyruvate is then
converted to acetyl coenzyme A. Acetyl coenzyme A enters the Krebs cycle of respiration. It is then
converted to carboxylic acids. Subsequently amino acids are formed by amination. Amination is enzymatic
transfer of NH; to an acid to form an amino acid. Proteins are formed by condensation of amino acids.

ZHRAE AP0 AR R SRR E R R I - 9 I I e SR A - LI A
AR AE A 50 8 10 R R ER > LR sRNE - HRE A AR CIE P s a8 2 (R LE 2
VAT (/2 (S5 1 NH INENFR B o LA ARG ) - T2 BB 2 AR % 1 S R G i & T Bk o

Describe the concept of limiting factors.

AL AR IR KA

The rate of a biochemical process will theoretically be limited by the slowest reaction in the series.
—AAEMERRADE G ESE » AR —d R0 LE - HEm o ErsREe 2N g
g — &l S -

Using carbon dioxide, illustrate the concept of limiting factor.

A SRR IR R RS -

Under normal field conditions, carbon dioxide is the major limiting factor in photosynthesis. Its
concentration in the atmosphere is about 0.03%, and an increase in photosynthetic rate can be

achieved by increasing its concentration to about 0.1%.

SRS R A - EARIEE R AR ST o AEIER AR SLIRTOT - AR 1 Y
JEEEFHIREIA - S E E IR SR E R S AhiRAE 2% 5 TR (R G I 3 —
EFREINZR) > E AT AE R GRSE T RHTE 0.03% » TE & TR EEHT IR 0.1%HHE ] A K b
AR RHER o
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Check point JH[ELuE (41)

1. Distinguish between gaseous exchange and respiration.

TR AECHFIRAER -

Gaseous exchange refers to the processes by which oxygen from the atmosphere reaches the cells
and carbon dioxide produced from the cells moves in the opposite direction.

RASRHUZ TR AR R AT =M - o P B H g — S BB S5 ) Bk L R AR

Respiration refers to the cellular chemical reactions by which oxygen oxidizes glucose to release
the energy stored inside it.

PR PR 2 SR AT (LB VR - R I AT AT 1L R S TR -

2. What is the first stage of cellular respiration, where does it occur'?

AT E R S R B R B 7 EAEAEETT?

Glycolysis is the first stage ofcellular respiration. It takes place in the cytoplasm of a cell.

P REfEAE PSR E I R B /eI RTIE T T -

3. Does glycolysis depend on oxygen?
R ERRARRER?
The process is independent of oxygen, i.e. it can take place in the presence or absence of oxygen.

EFHAERE SRS > FE e iH{EA S EdEAMTFDL N T -

4. Describe the first step of glycolysis.
feI B R R -

The first step is the activation of a glucose molecule by phosphate group. Two ATP are required.
The activated glucose then split into two molecules of triose phosphate (3-C compound).

— & R TR L o B RSB WIE ATP 15 B AR A R A0 0 L W 1 =i
IR T

5. What happens to triose phosphate?

PR BRI B AL ?

The triose phosphate then changes to two molecules of pyruvate with the liberation of four ATP, ie.
There is a net gain of two ATP in glycolysis.

AW 1 s RT3 ol {18 P R B B 20 7 SRR HE U M1 ATP - B AE M IR A 1F P A W 18] ATP F 7
et e

6. What is the fate of the two pairs of hydrogen atoms produced?
bR TP E A R R A R ?

The two pairs of hydrogen atoms produced may yield a further six ATP giving an overall total of
eight ATP in the presence of oxygen.

A AWIBULT » WY U 7 o) L AR A W0 AR Y o P A 2 7S I8 ATP - SR e I 9 ATP
REE S E] )\ fH o
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What happens to pyruvate in the presence of oxygen, and what thing is produced ?

ERERBERT - WS GELEEE? SR EL?

In the presence of oxygen, the pyruvate are changed to acetyl coenzyme A which enters the
Krebs cycle. In this process, a molecule of CO, and a pair of hydrogen atoms are produced.
EEARTEDNT - AR e S EREREY A - B A HRER - fEE iz
A= A il — s s

Where does Krebs cycle occur?
e R H TR LT T?
It occurs at the matrix of the mitochondria which contain all the necessary enzymes.

TERIARIG I AT T -

What happens to acetyl coenzyme A in and the subsequence products in Krebs cycle?

S RERIEERT - ZKERGEs A R RAHVEE e B s L E?

Acetyl coenzyme A enters Krebs cycle (tricarboxylic cycle) and combines with 4-C compound to
give the 6-C compound.

LI A S —hor ot AU AR ER(CARRRIEED VU S YIRS & TR — A
x5 -

The 6-C compound is degraded to the 5-C compound and then a number of different 4-C compounds, by

the progressive loss of two carbon dioxide molecules. Finally, regeneration of the 4-C compound that can
combine with another acetyl coenzyme A, thus completes the cycle.

NGB R E A+ WS - ol Tt &) - PR AR PURR A
G wo BT ] TS & o0 — e SRS A (PURRICSY) > T SE 8 T B a5 -

What are produced in each turn of the Krebs cycle'?

BRIEERAEEEL?
For each turn of the cycle, a total of four pairs of hydrogen atoms are formed.
In addition, each turn of the cycle produces a single molecule of ATP

T RAEERA VY G TR0 - BRIECDASY - S d:—(f ATP 735

11. Where does hydrogen transfer occur?

12.

BT EREHAEEETT?
Electron transfer occurs at the inner membrane of the mitochondrion.

ELEAERR R NI EHET T -

Describe the process of hydrogen transfer.

AL TEGRATRAR -

The hydrogen atoms of NADH and FADH (actually proton) pass through a series of hydrogen
acceptors and is finally accepted by oxygen to form water. In this way, NAD and FAD are
regenerated to accept hydrogen in glycolysis and the Krebs cycle again.

NAD #{1 FAD iy @i (B E e i — = B S R EER iR HEAS & POk -
iR > NAD H1 FAD F2E » 3t ] B P e e i leeive S oo a5 (H OB BRI s AR R L o
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By passing through the hydrogen transfer chain, energy in NADH and FADH is released to form

ATP.
EEEELRZRA 0 A NADH 1 FADH MIRE=& FHIA &k ATP -

Describe the effect of cyanide on the inhibition of respiration.

LR AT R R EIEIEA

The transfer of hydrogen atoms to oxygen is catalyzed by the enzyme cytochrome oxidase. This
enzyme is inhibited by cyanide, so preventing the removal of hydrogen atoms at the endof the
respiratory chain. In this case, the hydrogen atoms accumulate and aerobic respiration ceases,
making cyanide a most effective respiratory inhibitor.

DT FSEELRE - AR ORECERREL - HEEZ S AP > QN EETE IR A i
FRZ - AEERENEIE T - @B T HEER > HBEMRE T - FrLLEY) A S
w7 -

Check point JH[ELuE (42)

14.

15.

16.

What is the main difference between anaerobic and aerobic respiration?

TR SRR B2 SR PR Y F TR S ?

Anaerobic respiration differs from aerobic respiration only in that the former is an incomplete
oxidation which stops at the first stage of the reactions while aerobic respiration proceeds to
the end and is a complete oxidation. Only 2 ATPs are formed in anaerobic respiration while 38
ATPs are formed in aerobic respiration.

TR ST BT SR PR ) 3 HIHE IR AT — AN e RSB TER] - AERPIR AR PR E P L s 1 E
HEGUEA 2 18 ATP) - A S — M TR R 5 AL E (e 38 {# ATP) -

Describe the process of alcoholic fermentation.

B BURTLY o 2P

The pyruvate loses a carbon dioxide molecule, then combines with the hydrogen ions, which are
transported by the hydrogen carrier NAD, to form the alcohol, ethanol.

R I 2 A P P I B 5 S i — (] A b+ SRIR B Pl A NAD Pty 51
ity o AERHE (L)

What is the importance of lactic acid fermentation?

PR LR E?

Unlike alcoholic fermentation, the lactic acid can be further broken down in the presence of oxygen
and releasing its remaining energy or it may be resynthesized into carbohydrate. Lactic acid
fermentation not only yields a little energy, but removes the pyruvate which would otherwise
accumulate. Tissues have a relatively higher tolerance of lactic acid than pyruvate.
BRG] - PUMRAEA AR T Al E—20 00 TEMTEEHORIERAYRER. - IR ] BT S ichix
KIEEY) » EREE R E RN SR K RS ReEh Y i i I A AR B 2 R
TR o UMl MEREE A ERE R - RAEPRIEIRI NI - (HPLBR SRR fi—
SERF N EE S A - FEMmEIHIVIAES) » sl 2L A RS I 32 1 -
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17. What is oxygen debt?

18.

19.

20.

HEEERE?

In the shortage of oxygen, muscles carry out anaerobic respiration. Lactic acid is a product of

this process. Lactic acid causes muscle fatigue and prevents muscle from contracting. It has to

be broken down by oxygen. As the lactic acid accumulates, the organism has an oxygen debt.
FERERITEDL T » S TR AT - ARG MEHIRE N - SLERS EENILARE S - PHIE
WLAE—20 i - DA SR AT e i B PLIRRURIR - EWa — SR E -

How to repaid the oxygen debt?

IR RS SRAE ?

This is repaid as soon as possible after the activity, by continued deep and rapid breathing. The
oxygen is used to oxidize the lactic acid to carbon dioxide and water, thereby removing it.

3B AR AR EIR AR AR N BT TR PR AR . - A S0 AR LIRS - B 4R
fElbAK > FEMTR EIF R -

What is the physiological significance of oxygen debt?
SREEEH P PEEEME?

It allows the animal to produce more ATP when extra energy is needed to get food or escape.

HEWIT R MIRE R DM E R R SO Iy > TR 21 ATP -

Compare aerobic with anaerobic respiration.

LEBAE SR AR SR o
Aerobic respiration Anaerobic respiration
BAIFR AT
Oxygen requirement Yes. No.
AR T o N -
Oxidation of sugar Complete. Incomplete.
AN TERIL e EE S
g;nrr(:ugriltlzisinergy (ATP) released Large amount (38ATP). Small amount (2ATP)
GBI K& (38ATP) /NE (2ATP)
lactic acid (in animals), ethanol and
carbon dioxide, water and more ATP are|carbon dioxide (in plants) and less
En(d pq)r(oducts produced. ATP are produced.
TSR i ~ ST AR S AR - FEBILILEL - AL L
FIRS » A HIRERE ©
Hydrogen acceptor in glycolysis NAD Pyruvate
FERE AR I o ) S ' P P 2
Krebs cycle Involved. Not involved.
SO HIRIEER EW RNEW
Electron transport system Involved. Not involved.
BT R A EW RNEW
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Cytoplasm (glycolysis) and

. mitochondria (Krebs cycle and electron
Occurrence in cells Cytoplasm only.

; transport system). o .
TERIIRAIE B SR (RERERIET ) ARy ( |~ oMU ET B ©

B H BRI B {6 R 4 ) o

In lower organisms, eg. yeast, plant
and muscle cells when the oxygen

Occurrence in organisms Most organisms supply cannot cope with the energy

. demand.
1 TR A 5 R I -
* AR  BINEESE - Y

FRAIML MR - 5 SRS E T 2
FETATERI ©

Why the number of ATP molecules released from glucose in aerobic respiration is

much more than from anaerobic respiration.

REBEA SRS AR AR ATP 7378 H EBH AP R I RS ?

Taking glucose as the respiratory substrate, both aerobic and anaerobic respiration produce a net
amount of 2 ATP in glycolysis with the formation of 2 pyruvate.

VA % B AR 7 W08 T T 5+ A S R R R 5 P B 4 i g 5 158 . 2 W M1l ATP RTTS B
118 P9 P I .

In aerobic respiration the pyruvate combines with coenzyme A to form acetyl coenzyme A. This
enters the Krebs cycle with the formation of more ATP during decarboxylation and hydrogen atoms
are accepted by hydrogen acceptors. The hydrogen acceptors release electrons which pass through
the electron transport chain on the inner membrane of the mitochondria. Movement of electrons is
coupled with the formation of ATP in the process of oxidative phosphorylation.

FEA AIFR - PRI EE R A RS S K 2 I A BREE A E R RIEER » ERRIER
H B % B ATP » T U 7 1% 2 B (VRS ) ATl U2 B8 @27 T H6R R il
T FERCARES Y P ISGE ST — S R RO EGR - FUR R &R ATP B4 &0 2 SbB LI -

In anaerobic respiration, the pyruvate formed is converted to energy rich lactic acid or alcohol, so
less ATP is formed.

AE TR S8 N 08 o Ffp AR A= B P e I o I K e R Y PR GRS » U B AT ATP A -

Explain the role of ATP in energy transfer,

fiERE ATP 7ERER{HIR EAYTIRE -

The importance of ATP is that it is a means of transferring free energy from foods to cellular
reactions requiring it. It is the immediate energy source for metabolic process. When ATP is
hydrolyzed to ADP and phosphate, energy is released.

ATP B EMEAE S EREH BV iy B eEREE > e B R EREEME B+ - E=FF
% VRO BNIRFRE B2 U5 - 5 ATP $K AR £5 ADP FIBEBGEARS > A REREEN -

ATP may be used in biosynthesis eg. formation of nucleic acids from nucleotides. It may also be
used in muscular contraction.

ATP a] IR EAE G B > BIANAERE  BRIE BZ R Y@ A2 T - e ] I PEL A Mg



23.

24.

25.

26.

27.
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Explain the role of ADP in respiration

f#RE ADP 7EM PR _ERYTHEE -

It is the precursor of ATP, used for storing energy in a readily usable form.

'Eie ATP HTS - ITERFRER - BERe R BIHIIE R -

Explain the role of NAD in respiration
fiERE NAD 7EMHRAEFH_ERYTHEE

It is an immediate hydrogen acceptor, during oxidation of glucose, accepting hydrogen atoms from
glycolysis and Krebs cycle. NADH formed will then pass the hydrogen atoms to the electron
transport system for oxidative phosphorylation in aerobic respiration.

B —E VR U 752 88 0w A R U R IR AR o 7R (R TEER T RE H Y
ST FEH SR > BT BT NADH & & s 7 R 21 8 TR R A S BB LA -

Explain the role of oxygen in respiration

RS RAEPIR AR _ERITHRE -

It is the final hydrogen or electron acceptor of the electron transport chain in the oxidation process
during aerobic respiration. When electrons are passed down the chain, ATP is formed by oxidative
phosphorylation

e SRR ) P TR R R B T IR 2 FE TAEMBRR T & ATP P -

Explain the role of mitochondria in cellular respiration.

fERRRLARAS PR/ F_ERITRE -

Mitochondria are double membrane rod shaped organelle that its matrix contains enzymes for
Krebs cycle while membranes have enzymes for hydrogen transfer system. Glycolysis occurs in the
cytoplasm surrounding the mitochondria. Pyruvate formed then enters the mitochondria to be
degraded to carbon dioxide and water The membrane system inside the mitochondria greatly
increase the surface area for the enzymatic reactions.

Riprbe e —(E AL - ENEINEE S WE A RIEERATH I - s EAE T
ELERA TR - B T e BRI IR BT NHETT - FTTR BCr P M e B o 5
ARG DL BER R s — SEAURRIZK o RERRHG NIRRT 1 By (e {7 F A i 2%
[T

List some industrial applications of anaerobic respiration.
HIH RGP AE T 2% ERY—LBFER -

Brewing of beer EEHLITLFY

Brewing of wine [EEHIAT 7Y

Baking of bread %}l £U,

Production yoghurt B2 1%

Production of cheese #1352 +-

Production of biofuel HI5E2E¥RF}

S kW =



28. Compare respiration with photosynthesis.

FEBrR ERADE SRR

Photosynthesis Yt 5 1EH

Respiration "% {E B

Type of reaction A reduction reaction.

An oxidation reaction.

fAtERE 5 JE AfCHE -

Catabolism; breaks down organic Anabolism; builds up organic food b
Type of metabolism | food by oxidation to release energy. | reduction to store energy.
(A SRR FEREEHEY | SR EEEELEAER

SRR o

Y1 fEfFRER

Raw materials Requires carbon dioxide and water.

Requires oxygen.

R THE ALK - TEEAR -

Products Produces oxygen and food. Produces CO, and water.

P & EAARMEY) - A TS ALK o

Energy change félrirpgguir?dsst.ored in high energy ?ggpgguis drse.leased from high energy
RERMMA HERMEESIILATN - | RSN -
Occurrence Occurs in green cells only. Occurs in all cells.

BFa U sk O 28 4 - FEFT A MM 28 2 -

Light requirement Requires the presence of light. Independent of light.

ROBE T o REEN o

Check point JHELuE (43)

1. List the common factors that affect health.

SR A B SRR = -
1. Diet

fEg -
2. Exercise and rest

SEEENAIARIE, -

Alcohol or drug abuse

AP ERLIR i o

Infection of pathogens

TSI BE RIS -

The prevention and control of transmissible diseases
TH BRI EGE -

A health living habit

PEERRY AL -

State of mind, being optimistic or pessimistic
OB BEBUEANE -
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2. How is our health affected by a deficiency in food substances?

RS BRYIYE HERE PR
Deficiency #£Z Disease J&J&

Protein Kwashiorkor

wOE ik 2 fE

Vitamin A Night blindness

AR A & EfE

Vitamin C Scurvy

HEAER C 1 111157

Vitamin D Rickets

M4 FE D 1o £ 9

Calcium Rickets

5 1o £ 9

Iron Anaemia

5 =4l

3. How is our health affected by an excess of food substances?

ERRRRYHEHREREA TR

Too much B Disease &%
Fat Heart attack ani stroke [ i s Bk 0 JE|

. Hypertension 5 [l BE

Obesity and diabetes J5¢ Il 5 ¥ FR IR

Sugar Obesity f&; IfT BR
i) tooth decay and periodontal disease 7 5 2 5 95
Salts Hypertension 15 [Tl JB&
Ea Damage to brain and kidney #5152 i 5z & gk
Energy Obesity = [ JB&
ZARE Heart disease, diabetes and arthritis /U8 ~ B FRI% S Bl #i 4

4. What are the benefits of regular exercise?

R SEA AR 7

1. Strengthen the heart and lungs
18 580 il D) e

2. Reduces the risk of dying from heart disease
WRARSEH2 U B s O B &1

3. Promote muscle growth
feENLA LR

4, Reduces the risk of developing diabetes.
WK B B PRI & -

5. Reduces the risk of developing high blood pressure.
P AR A e L BR A o o

6. Reduces feelings of depression and anxiety.
WA HNVEFIEE R IE#E o

7. Helps control weight.
HHRHIRSE -
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Helps build and maintain healthy bones, muscles, and joints.

AR ERs ~ NUNFIBHED o

Helps older adults become stronger and better able to move about without falling.

THERFHEIOMEAL - 3 RETE B B AT A Bk -

10. Promote mental and social well being

fre RS FH AL 52 fi B

5. In what circumstances that we should not do exercise to safeguard our health?

RORREEERR - (HERTB DL EHCES) ?

1.

When the weather is hot and humid, exercise should be avoided. Heat is generated during
exercise. When humidity is high, sweat is difficult to evaporate and remove heat from the body.
As a result, heat loss from the body is hampered and the body will be liable to suffer from
heat stroke and even death.

ERSRGE X B HIEIRS - BTN YO - SRRy - TTREER A% - [HBES IR - &
Gy E L agE -

At high altitude, exercise should be avoided. During exercise, more oxygen is required for
respiration to provide energy for muscle contraction. However, the partial pressure of oxygen
is low at high altitude. Oxygen in blood is depleted due to the increased oxygen demand during
exercise. As a result, some vital organs, e.g. brain, may not be able to obtain sufficient oxygen.
e LR TR G - SRR B 2 A A BELAGE < - B2 S LAY SRR - 3
BINTFE L ARA ST SR - FR RS EISREE AR L -

On the other hand, exercise should be avoided when air quality is poor. Ventilation rate is
increased during exercise so as to obtain more oxygen for energy production during respiration.
In poor air conditions, more pollutants, e.g. carbon monoxide (CO), sulphur dioxide (SO,) and
nitrogen oxides would be inhaled into the body due to increased ventilation rate. These
pollutants are harmful to health.

BEAY 22 SRS TN EUE R - SEEIRFRRIEIN - S S AT 2T R — A
etk ~ —SEAAR R AN RS - B ER e e E S SRR -

Why do we need rest after exercise?

RAPEEIERFEIRE ?

Continual activity (especially muscular activity) for a sustained period leads to accumulation of

toxic wastes (eg. lactic acid) and depletion of food reserve (eg. glycogen). Rest allows cells to

undergo a period of inactivity for removing toxic wastes and replenishing the food reserve in the
cells.

AN B (G2 LS ) — BRI 1 & 5 | BUB VISR (AN 2LIR ) B MU A 2 s ik ok (Anhs

J&

) KRR — B S E L B EEY R ETEE -

How does insufficient sleep affect health?

FEIRA E B TR ?
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When we sleep, the secretion of growth hormone will be at the peak. The growth hormone

can stimulate growth in children. Insufficient sleep affects our alertness, judgment, reaction time
and memory.

IR » ARSI EESUARE - BRI R EA R - RN e BRI
PR > SOREIRF RO -

It has been shown that high blood pressure, diabetes, obesity and depression are related to
insufficiency sleep or poor sleep.

W ZERE = LR ~ BlELAW ~ BAUATHIES e 2 B AR AN BeMEAT R

Suggest some ways to improve sleep.

B — UGERRIRR T .

1. | Take a break after long hour working.
TAE— BRI EMIERE -
2. | Avoid heavy meals close to bedtime.

W 17 S 90 M2 st Y o

3. | Avoid over usage of brain before bedtime.

W 7 2 30 R P S

4. | Develop regular bedtime and waking time.

7 IR B 53 R E IRFHEE A

5. | Keep your bedroom dark and quiet.

PRI P5 B IR R 225 -

What are the adverse effect of smoking?
AR TP

Cigarette smoke may inhabit the beating of the cilia in the respiratory tract, more dust particles
enter the lungs thereby reducing the surface area of the lung for gaseous exchange.

BAE ] I VRS RS B o 6 B 2 R S A I A8 1T ek A T A S B A Y i T T R

330 HERNEE
Component Effects on health
Nicotine Causes heart disease. Dependence. Retards growth of foetus
BaT FIECL RS > BB BIERE AR -
Carcinogenic, may cause damage to bronchial tubes, mucous membrane
Tar and cilia. The smoker has a higher chance of infection by pathogens.
C BE o WTRESCRE - R R o R R KB & 2 S

Combines with haemoglobin and prevents it from carrying oxygen,

Carbon monoxide leading to decreased physical fitness and retarded growth of foetus.

R | R e S - IR TR SR -
Chronic bronchitis and emphysema. 151 % & X1 i K2
Other irritants Gastric and duodenal ulcers. &S K&+ —f8i5EE
HEeREY Gingivitis. ESHR A

Decreased resistance to diseases. J KK PTE IR BE
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10. What are the adverse effect of alcohol abuse?

Bl R (R

1.

Alcohol affects the co-ordination of the body's movement, impairs judgment and slows down
our responses. As a result, we are more likely to have accidents.

PG E S R E(E - SRR RIS S - R S5 0S4, -

Alcohol has no nutritional value, therefore excessive drinking causes malnutrition. For example,
alcoholism can lead to vitamin B1 deficiency, which will lead to damage of the nervous system,
leading to numbness, weakness of limbs, hand tremor and mental confusion.
PFERAEERENE  FONaEET BEEN R - RSSOz /AR Bl - 1 38F
TRRAR > 5 12BN R ~ SRR ~ RIS SRR A RS R -

It affects our digestive system, causing oesophagitis, chronic gastritis, gastric ulcers and
cancers.

WP IR RSB AR ~ TR BB R SRR A A A B A Y g

It damages our liver, causing hepatitis, cirrhosis, and even liver cancer. Alcohol raises blood
pressure, causes enlargement of heart and eventually heart failure.

RGP R A RTFR ~ AL, ~ B ~ SRR S Ca i AR & R K

Excessive alcohol drinking in pregnancy will affect the foetus, leading to abnormal

development, low birth weight, physical handicaps and mental retardation.

Zm B RS KRG 5 IR ~ G SRS ~ R R

11. What is drug abuse?
B FHEEY)?

Drug abuse is the taking of drugs without following medical advice, or the use of dangerous drugs for

non-treatment purposes.

B REY IR B A MR R RS > SR e R IR B o

12. What are the effects of drug abuse on health?
B RRE EE?

1.

Heroin causes drowsiness, respiratory depression and nausea.

Vi v 203 | BRI ~ BEHIOT A L o

Cannabis affects thinking and leads to reduce concentration, poor motor control and slow response.

Rhiss EE 5 7] EEEE kg5 s KT e RS

Drugs are addictive. Tolerance to drugs frequently develops so that higher doses are required to
satisfy the craving or suppress the withdrawal symptoms.

A on G AN _ERE o PRI 2 A b SR I e

Taking more than one drug all at a time can cause death.

I Py B 2 o — TR 75 o 2 DA B o

As a user becomes drug-dependent, he needs a constant supply of cash, and may resort to serious
crimes to support his habit. Some may eventually die of overdose.

R B IA MO S L IR 0 A R EE IR IR ARG Y Sl 2 LR - AR LR LUEE]
HHE > DI e 3RS - BELLE K - e A R A nlRE Nl R B % L sE e
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13. List the various aspect of personal health and explain how they can prevent spreading of diseases?

S\ 2 25 e B P P AT B L B

1. | Regular hair washing Keep ectoparasites to a low level.
R HE i A0 REOBE T P8 B A AR I o
2. | Daily shower Remove sweat, dirt and sebum on the skin, thus eliminate the breeding
HRYE ground of pathogens.
T R B BRI R ~ Y R0 R IE o 78 T B I RS Y BEGE M o
3. | Teeth brush after meal Use toothpaste that contains fluoride to brush teeth after each meal.
BRI o BRERBREHSH BT ERST
4. | Disinfect or cover wounds Seal entrance to endoparasites.
RS R M EE AR A S S
5. | Do not share towels, shoes This can prevent the spread of diseases, especially the Athlete’s foot.
and socks 18 AR R G R e ()
AN F B B R
6. | Safe sex Prevention of sexual disease — prevent or reduce transmission
BEWATE through body fluid.
B 118 — Wk A i R B R (G o
7. | Healthy life style Optimistic attitude, persistent exercise, balanced diet etc
Pt R AR v 5 = PREFEEH -~ ACHES) ~ BERE RS > W GREER B DTSN/
REJT °
8. | Good sanitation Keep environment clean, cover garbage, get rid of stagnant and dirty
REEEIERE water help to eliminate breeding ground of parasite, vectors and
secondary hosts.
REFBRIETE TR » AP RLIRAE - PERRFEAKRSE » WITSBRE A4 ~ %
RS B A ERYR A I o

Check point JHELuE (44)

1. What are the causes of infectious diseases?

HRYRHI BRI E?

Infectious diseases (transmissible diseases) are caused by infection of pathogens. Pathogens

include viruses, bacteria, fungi, protists and multicellular parasites. The activities of the pathogens
harm the host.

B AR EEES I - R RS - MR
RS 35 B By B SR o

BB JRAE SR MM A A o S

]]J]




2. State the different types of pathogens and cite example of the diseases.

RS R R RS B H — 2Ly Bl

Pathogens Example
= R ES ¥ 151
Viruses Influenza, SARS, AIDS, measles and dengue fever
kad PATHRRRE TS~ AT - RSB o
Bacteria Cholera
A il
Tuberculosis
fifi 5 %
Fungi Athlete’s foot
& e (5 s )
Protists Malaria
Multicellular Liver flukes
parasites JFF R 23975
Egiliige Tape worm
{5 sk I

3. State the different routes of infectious diseases transmission.

B BEIYRIERRE -

Routes of transmission: Air, Droplets, Water, Food, Vector, Body fluids, Direct contact

BB 22 TRIR ~ 7K~ B~ B0~ 19 IR

4. Explain the following routes of infectious diseases transmission with suitable example, and state the

control measures.

RGBT iR TSR EGYRIERREEE - MR B e -

A R

Air 72453,

Droplets &1k

Water 7K

Food &%)

Vector A

Body fluids &%

Direct contact [E FEE4
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Bl¥

Control measures

EHI$E e

Suspended particles in air carrying pathogens or
fungal spores may be inhaled.

Maintain good ventilation.
R F 2 SR

w BB T T
eg. Measles and tuberculosis.
B2 B I A5 A%
When we cough and sneeze, droplets are expelled |Cover the mouth with tissue paper
from our mouth and nose. These pathogens when coughing or sneezing. If you
containing droplets may be inhaled by others. have a respiratory disease, wear a
Droplets B S W re FT RS E IR 0 IR S O &S H » |surgical mask and avoid going to
E119% S8 L6 57 B 0 TRUR AT REME fth AR A o crowded places.
eg. Common cold and SARS. I W Ry FT SRS > O
Bl : 53 SRR LA QISR A VPR S A o MR R
HEREINZ WIS
Water may be contaminated when faeces from an |Supply of clean drinking water.
infected person go into the water source. Proper disposal of faeces.
Water S o e o 5= 7 Drinking water should be boiled.
K USCEEUNGE ST TS < \
eg. cholera and gastroenteritis. THRRAMLIE » 2B
By EAELMEER - i KRR E S o
Food may be contaminated when prepared by Wash hands before handling food.
unwashed hands; crops fertilized with faeces from |Cook food thoroughly.
infected persons; meat, milk and eggs from Keep meat, milk and egg products
Food diseased animals or not proper treated. in refrigerator.
&% BYIRER TR ZFG 3 R TR R RE YNt T  MEEHAE

Y1 R ANEBERAE - N8 FINERAR
T3 R P 1 BN B B o
eg. Cholera and food poisoning.

Bl BRAEYHE -

1o O ~ AR ID R R SR G
FEEM ©
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Vector

A

A vector is an organism that carries pathogens to a
new host. Mosquitoes, flies and cockroaches are
common vectors.

B I s S R AR S A AR - el
SR AR e AR
eg. Malaria caused by plasmodium is infected by

female anopheles mosquito carrying the protozoa
when sucking blood of the host.

BUANFEDSE F R &5 [RERY - &R
T B RS T B T ERE LT Ry (%

Flies carry cholera bacteria from faeces and
transfer it to the food they touch.

e bR RS GE - JERLINE 2 AR -

Remove the breeding ground of the
vectors.

Kill the vectors.

7 |Prevent contact with vectors.

BRI M AT
B HRIE
GBS iy

Body fluids
HE

(blood, semen,
vaginal fluid)
(¥ ~ FER ~
BB W)

Blood or body fluid may enter other’s blood
stream through wounds, sharing of needles or sex.
If these body fluids contain pathogens, diseases
may be transmitted.

M EBEHE P 1 ~ S SRR T R
NS — AR E5E Sl A e
E G ERR ©

eg. AIDS and hepatitis B is infected by blood or
body fluids during sexual contact.
BT 22 B s A LR 58 (S I i T BA
AR

Wear glove when handling wounds

JR PG IR T4

Cover any wound with a dressing.

Mg EG -

Do not share injection needles.
NS

One sex partner only.

A

Always use condoms correctly.

FEH L aE -

Direct contact

[EE2225 0

Transmission of diseases through touching the
skin, wounds or mucous membranes of an
infected person or through kiss or sexual
behaviour.

f TR S B R S A I B ~ BT EES
» BAS RV R R il 11T (A

eg. Athlete's foot on skin is a fungal disease
infected by body contact or clothing contact.

Bl A FH BT 5 RE SR - e B
Fefly he AP -

Reduce physical contact with
infected people.

GBI S e -

Maintain good personal hygiene.

(FSEARYERIN FPNC
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5. What are antibiotics?

PUERB(E?

They are chemicals produced by various fungi and bacteria, which suppress the growth of other
microorganisms or even kill it, thus reducing the competition for resources. eg. penicillin.

it %R MR AN EERMEREEOLSNE  CTNHEGMEYNEE  HIRTE
M > BASZHE_ERF B T » IR -

6. How do antibiotics Kill or inhibit the growth of bacteria?

PUERAUT RS E BRI R4 RK?

Antibiotic like penicllin can inhibit the synthesis of bacterial cell wall. Because bacterial cells are
prokaryotic, the adverse effects of antibiotics will not happen on the eukaryotic cells of the host and so
antibiotics may be safely used throughout the body. Other antibiotics may interfere DNA, RNA, protein
synthesis and cellular metabolism of the microorganisms. They can be used as a drug inside our body to
inhibit the bacterial growth.

TAERNEBRENGHHEEREZNSR  AEMESRZEY  SHERNTIRIEATERE
MEENEZMIEF - SIAER T ZE2ERR AT - HMATTESR T FRMEYAY DNA
RNA - EAE AL AHIER - EME T AR EANRREE K -

7. What are the consequences of indiscriminate use of antibiotics?

BEHAEREHERR?

1. Development of antibiotic resistance bacteria.
7E 2E BE TR DT AR 37 1 B B o

2. Previously treatable diseases may become untreatable.
LART AT I6 B8 8 AN e

3. Development of new antibiotics needs time and a lot of resources.
IS SRR R KB E IR -

4. Antibiotics kill beneficial bacteria in our body as well and this may promote the growth of
pathogens.
PUA R G [RRF R SE RS N IO A Al B - 78 T R A R Bg Y AR R o

8. How do use antibiotics properly?

A IERESE DT R T -
(1) Use antibiotics only when they are truly needed.
HEIEFER S EHIIAER -

(2) Complete the course of antibiotics as advised by the doctors even though there is an apparent recover
from the disease.

B A TR e BB ER AR - AR RS EEIE » WEGEEIZEE > EES AR L -
(3) Develops new drugs or alternative treatment.

TFF 358 S 447 o CHL Al R ik o
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9. What are Sulpha drugs?

e b S

Sulpha drugs can stop bacteria from reproduction and growth. It is an effective drug in the treatment of
bacterial infections. This is because its structure is similar to some metabolite in the bacteria. Hence, it
competes with the normal metabolite for the active site of bacterial enzymes. As a result, the bacterial
enzymatic reaction slows down and growth of bacteria is inhibited.

T [ S AE AT 1 A T 9 2 RN &S > E RS PTRBEY) - IR'E B RS ARR RO 1 9 25 L5 AR 71
L+ e SR B AR 7 B M B Y S Bl g s M AL o S SR M RO TR 1F A siNg: - MR
AR RS2 EINH

10. Explain the use of cocktail therapy in treatment of AIDS?
fERE T SRR ) AT RS R -

It involves the taking a number of drugs at the same time that target different points in the reproductive
process of HIV. These drugs are effective in suppressing the replication of viral proteins and the synthesis of
viral DNA (also prevent the virus to develop drug resistance). It relieves the symptoms and let the patients
live longer.

"HERER R ) B R 0 B RN SRR o BEA HIV BUERE AR RER A © 38
L BEY) Re A ORI R R B E RSP E K S B (R B 15 5 R TEE M) - WRESR >
BIRNIAE B -

Check point JHEuE (45)

1. What are non-infectious diseases?

FHERYR A E?

Non-infectious diseases are diseases that cannot be transmitted from person to person. Example:
R S SEEN N NER I

A. Allergies

B. Cancer J&HE

C. Cardiovascular diseases /[ [l R

D. Diabetes mellitus ¥ FR s

2. What is a risk factor?
SfERFRTEE?

Acrisk factor is anything that may increase the risk of developing a disease. There are four types :
biological, genetic, environmental and behavioural risk factors.

BN SR T RESA I _E2Ep R BRI ER - AP AT ~ BN - BREEVER
Y REENE
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. What is allergy?

T E?
A risk factor is anything that may increase the risk of developing a disease. There are four types :
biological, genetic, environmental and behavioural risk factors.

A ENFRE T ETRES I N E2CP R BB IIN SR - AV AP0 ~ EE I - BRI
Y REENE

Allergies are related to over-reaction of immune response. It is an antigen-antibody reaction which occurs in
certain individuals upon exposure to substances that are harmless to other individuals under similar
conditions. eg. asthma.

MREUT S HE TR AR IR [HE > 38 B N el R B s [REM DU B LRSI S - A
FHIFRITESC S » Bese NErfiEs > A2t NS R SO =265 - Blanegsg -

. State the risk factors of allergy?
SRR ERR?
Family history and esposure to allergens.

IR SRR st AR -

. State the proper lifestyle to prevent allergy?
AR S AT 2
1. Prevent contact with allergens
B R 5 | 2 BURI Y E
2. Drug treatment.
YRR
3. Keep house clean.
REFRIETER
4. Early treatment respiratory infection
5 R P R S S
5. Regular exercise.

3 S A

. What is cancer?

FEREE(TEE?
Cancer is caused by uncontrolled and disordered cell division.

FERE FHANAZ PZER AT 245 [ -
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State the risk factors of cancer?

SUHHRIERRERR?
1.

Ionizing radiation 5 B &5 54
They cause mutation in the somatic cells or activate genes that are not normally expressed. The control
of normal mitotic cell cycles is ruined and the affected cell becomes cancerous.

EAMRHI P R DNAGEFTE - 51 SOl % 4 se S sum (E R LE A MBI R N - 122
PRI M IE B > RGBT HE B 52 52 BRIt B A B

Chemicals (cacinogens) {LZ24HE (BEH)
They damage DNA molecules.
B G IEDNAL T o

Viral infection J% &5 &% 2%
Viruses that cause cancer usually carry oncogenes.

5 RCHEAE FI R 7l TR BUR R A -

Hereditary predisposition i& {& [X] 3=

Cancer is more common in some families than others, indicating a genetic link.

FEERRHY Bk B ) 8 EFEE - (S 2 BLE AR -

Certain lifestyles 464 ;A

Eating over-processed and refined foods which are low in fibre, or foods that are too much fat.
HE R ARARAME B 0 R B AR B - Sl IE &Y -

Eating too much salted fish during childhood.

SR 2 B AR IR S K S f o

Smoking may lead to lung cancer and oral cancer whereas alcoholism can lead to liver cancer.

R O i 5 | S b N 5 IR & 5 | B o

State the treatment of cancer?

AU BRI ERY TR

1. Surgery — physical removal of the cancerous growth, depending on its type, nearby tissues and

organs.
SEEFl — RTEEAYRRE - ARTRRRA SR T o MRSVl B BRI I
Radiotherapy — treating the cancer cells with X-rays or other sources of radiation. It involves

beaming radiation into the body or placing a small amount of radioactive material directly into
the body.

RS IR — RO B A S RSB FE M © B 18 B 88 Oh S A B 56K 2 R
IR B -
Chemotherapy — use anti-cancer drugs to destroy cancer cells.

e — B A DU BE I S M i
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What is cardiovascular diseases?

DM EBIR A E?
It occurs when the transportation system is unable to keep up with the demands of the rest of the

body. There are many different types of cardiovascular disease: coronary heart disease,
hypertension, heart failure and stroke.

AE R DUREAR AE L SRR RE B > (AL TOIENR - CIE R AR EIREE -
ARV ~ eI ~ Ll S L -

State the risk factors of cardiovascular diseases?

A LM E RIS ERR?

1. Age —risk increases with age, 80% of people who die of coronary heart disease are 65 or older.
Fl — TERK > BGRK S KRR LR R A A B 65 5% o

2. High levels of cholesterol in the blood
I % R & S 7K 7 5 15

3. High blood pressure — risk increases with increasing blood pressure, which is associated with
high salt intake, excessive cafteine or alcohol.

SMEE — MRS ChAERRK - GHEERNSES - YRR AR o

4. Cigarette smoking — smokers have twice the risk for heart attack than non-smokers. The
nicotine in the cigarette smoke causes constriction of the blood vessels, thus raising the blood
pressure.

WA — R B O BRSO TR R R S A o PRy JE T A I i
MEE EFA ~ MAs R EEE KR B~ oLk o

5. Lack of physical activity — people who are not physically active have twice the risk for heart
disease than those who are active. Aerobic activity helps to strengthen the heart and maintains a
healthy blood flow in the vessels.

BRZEE) — BZE BN O B HO R S RS B B\ L R A o T SGE B R BN i
(OB B M s 1L A P Y TE 8 MR ) o

6. Obesity — people who are overweight have a higher risk for cardiovascular disease.
BEEM — EEAMALES B EOMER -
7. Diet — risk increases with high intake of saturated fat and salt (over-processed foods).
Saturated fat will raise blood cholesterol levels; high intake of fat will also cause obesity.

BBE — ERBZHEFIARIFIE 5 GR o BRI &Y ) 2 & 38 hn BUmE sk & - s FI R G & i
T I IE [E sk A 5 2% WO R I 7R & S BURERE o
8. Stress — it raises blood pressure because hormones released causes constriction of blood vessels.
B — SERHAEEES B ki - mEE BTt o
9. Alcohol drinking — risk increases with high intake of alcohol as it causes high blood pressure.
MEE — EEES | BmEE A MR o
10. Diabetes — an increased risk for people with diabetes.

FERA — BRREEAERSOEEG R LOMmER -
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State the treatment of cardiovascular diseases?

A DI E BRI 5 E?

This includes rest, drug treatment to reduce high blood pressure, valve replacement surgery, fitting
an electronic pacemaker to control heart rhythm, heart transplants, balloon angioplasty, and bypass
operations to re-route the blood and avoid diseased blood vessels.

RS ~ R MERSE ~ PO 0l ~ A AT TSPl as DU O D BRE A ~ 1l iR 2 i (5
BeAF) ~ LI 7 Tl AR 2 2 B I E - R — RO M E R8Ok -

What is diabetes?
BERIA B E?

Diabetes mellitus is a chronic disease in which the pancreas does not produce enough insulin to
meet the body's requirement or the body cannot properly react to the insulin. Blood glucose level
remains high and exceeds the absorptive capacity of kidney tubule, hence glucose overflows into
the urine and passes out of the body.

BRI T — TRV - FHRBE R T RESGE AR R DL e SRV 2 > B iR e
SIFUFHIBE S ZR P« MU A ibe ST E5°F - et B/ Ve BRI RE ST -~ i B A
PRI

State the risk factors of diabetes?

SRR ERR?

Type I: Hereditary factors

IR 8

Type 1I: Ageing, Unhealthy lifestyles: obesity, insufficient exercise
IR 2 AR AERE 520 B B A 2

State the treatment of diabetes?

AR B IR G ER?

Type I: Regular injections of insulin

IR e B R 3R

Type II: Low carbohydrate diet and regular exercise, drugs taken orally for lowering blood glucose
level

I A ARGRA(E S PIRE &~ KRS « OIRGURE RIS (R I ) 3597

How can we prevent diseases?

B EARTHR R ?

1. By vaccination and immunizaton program
A P R R R R A T

2. Adopt a healthy lifestyle.
PRIV R A AT =

3. Maintain a healthy community

DR 1 R
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What is immunization?

TR E?

Weakened (living, treated by heating) or killed microorganisms are inoculated to the client to produce
immune response. eg. Polio (living), cholera (dead).

PERREE (WA - (HASBVETE) T BB FERITE M2 5 | 2 M 28 5 5 IHE - B40 /)N iy (5 42)
FERL(E5E) -

Explain how immunization contributes to disease prevention.
fErE T e B AR A B TRBS A -

If the majority of people are immunized, infectious diseases will not spread easily in the community.
The health and lives of individuals and the community are protected.

AT HRRERIY NS B2 v 3 (R (DA E B - i AR et A A R B 2 2
(PN

What is community health?

EPE it AR

The protection and improvement of health of the whole community.

DR e AT s R e W O fRE R -

What major activities does community health contain?
it B R R U FE R s B ?
1. Screening for infections or diseases
AR A7 AN
2. Diseases surveillance
PR 5%
3. Promotion of health education
HERE R A
State some examples of healthy lifestyles.

At — SRR A TR T A RIBIT

Do’s FEH] Don’ts ANFEH
Balanced diets Do not smoke
IR AR e
Exercise regularly Do not abuse alcohol
AL S By AT
Enough sleep and rest Do not abuse drugs
76 R B HRAT RS AN EEY)

Good personal hygiene
RIFE N4
Regular body check up
E W B
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Check point JH[EuE (46)

1. Explain non-specific defence mechanism.
R — DGR -
Non-specific defence mechanisms involve skin, cilia and mucus, gastric juice, tears and saliva,
phagocytes and inflammation.
The skin is a very effective barrier to prevent the entry of pathogens. Damaged skin area is rapidly
sealed off by blood clot.
Dusts and germ particles breathed in are trapped by mucus on the nasal surfaces and trachea lining.
Then, they are carried by cilia to the pharynx and are swallowed.
Bacteria in food are killed by gastric juice and digestive enzymes.
The enzymes in tear and saliva can break down the cell walls of certain bacteria on the conjunctiva
and in the mouth cavity.
When bacteria enter the body, inflammation occurs. Many phagocytes come and ingest the germs.
FEE—VEBG BRI IE ] B2 ~ RREATRR - B - IRIRFIMER « MRSRE - FRERAK
KR ET: -
B A S Bl > RERH SRR S AR - 2SR B IR TR e ] IR 5 1 -
R AR IBEIA: R B T PR BRI - BRI A -
BRI ER €4 S R SR AL FRRESG -
MR RN VR BT B BRI AT 1 e N B LA e T A e -
EAIRIATRE A - SR RIEERA: - 3T A E 2GR EREE -

2. Explain inflammatory response.
FERBR M IRE -
Phagocytosis causes inflammation at the site of infection. The four symptoms of inflammation are
swelling, reddening, warmth and pain. Swelling is due to the increase in permeability of blood
vessels so that more plasma leaks out from the blood vessels. Redness is caused by the dilation of
blood vessels so that more blood and thus red blood cells is carried to the inflamed region. Warmth
is caused by more blood carrying more heat to the region. The pressure of the surplus tissue fluid on
the nerve causes pain.
The hot and swollen region contains many dead bacteria and phagocytes which are known as pus.
Inflammation results when histamine is released into the wound as a result of injury or infection. This causes
dilation of blood capillaries from which plasma, containing antibodies, diffuse into the infected tissues.
Lymphocytes (phagocytes) may pass through the capillary walls to the infected area too.
FrWEATIE (e S2 B 5 (R3S - BRI EUT ¢ JEIR - BAL - AR - Bk
NIMVE RSB > 22 IMEHE T E R > BRI SRS R s R %
IRz BEZALIMBRITE] 32 B § PR MR ERZ R G K EGE § REHE Y
BV RR SR RS P [REHY
RLIER AT 2 TCHTER R ST - FTRECRIRHER A4 Sl « R » 2B R
HERH AR - e B M HR » (0 58 2T DTS MU S22 fR e IR BR (A IGEAIA)

R R R T -
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. Explain the term immunity.

fERERFITRE ] -
The capacity to recognize the invasion of foreign materials and to activate cells and cell products to

remove these foreign materials with great speed and effectiveness.

HER AR RS A S M e 2E e sl ARSI RE T

. Explain the term antibody.

R LEIDRS -

A Y-shaped molecule synthesized by an animal in response to antigen (foreign substances).
Antibodies combine with their appropriate antigens and neutralize their action, preventing them
form causing harm.

FHEY S BEE DURIEDUR (UMY —FE Y JEERE E - DS v ERDURAS & - e
i PATEMRER o BIEeMGE S

. Explain the term antigen.

R LEDUR -
any chemical molecule present on the surface of pathogens which will stimulate the production of
antibodies.

AR R R 1 "R S e A DTie i R OE -

. Explain the term lymphocytes

FERR L F AR R
A type of white blood cell, produced by bone marrow which are important in immunity of the body.

— R B A A EIEK - ER e eI B -

. Name the two types of specific defence mechanism.

AR E— PR
Humoral immune and cell mediated immune response.

HEVRL e S AR 50 5 S

. Explain humoral (antibody-mediated) immune response.

RS IR R S IE -

1. It targets pathogens free in body (extracellular pathogens) eg. bacteria.
" B P £ St o S SR S S - B R

2. Inresponse to antigens, the B-cells (have antigen receptors on their surfaces, only bind with
specific antigen) will differentiate and proliferate to form a plasma cell clone.

DU & s B AR (B A 2w A DR s A > B E DU &) > B IR o (L 5 R AR
A R 5> SR B — B S o

3. The plasma cells can produce antibodies.

SO & B (REERE T ) -
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The antibodies then attack the antigen. They combine with them, drill holes, clump them

together and neutralize toxins produced by microorganisms.

PR ATFIPUR RS & - EMlfEE ESER ~ BeMabfE—k - e meMiEs -
Antibodies are highly specific for the antigens.

DU H BRI SO ER DR RS & -

They also speed up phagocytosis.

PSR (e AR VER o

In addition, memory B cells are produced.

A& Bl Ao e SR A £S5 RC (8 B AHAR -

Explain the action of antibodies produced by plasma cells.

RS E AR DIRERITER -

Antibodies are highly specific for the antigens. They combine with them, drill holes, clump them

together and neutralize toxins produced by microorganisms. They also speed up phagocytosis.
Pras L ERHE - FONPEERIDUEARS & - DTS AIAIDTRAS & AEAIEE B8R ~ IR e MahiE—
B~ YA TR AT e MR - DiieIR A EAIECER]

Explain cell-mediated immune response.

RN TR S HE -

1. It targets intracellular pathogens (eg. viruses) and cancer cells.
B B P ATH E P9 Ere JBE (A = ) RO A e

2. Inresponse to infection, T-cells are stimulated to proliferate and produce two clones of T-cells.
DU & BEE T HBE - T B S2 00 B 06 s 38 i A ma AH T A e oe e o

3. One s killer T cell and the other is helper T cell.
—HEMF T AR - 55— 2B T #A8 -

4. Killer T cells Kill body cells that have been invaded by viruses thus preventing the multiplication of the
viruses.
BRPTHINGRICWRS R T RO - /e 1L TN RIS -

5. The other, helper T cell, releases lymphokines to activate phagocytes to carry out phagocytosis.
55— HI BN T A & 20 Wb bk 2 308 3R DA UE & MR AR 2 A W [ B o

6. Memory T cells are produced, too.
HASE T EIn R AECE T M -

What are the difference between cell-mediated and antibody-mediated immune responses?

B AR N B R A ?

Antibody-mediated 8% & 1% Cell-mediated 438 & 72 5 e
R FE
Cell recognizing antigen B-cells T-cells
a4 B HL R AV FH B B i T e
Origin of the cell Lymphoid tissue (bone marrow) Thymus gland
AR IR AR (BHE) e st
Cells formed from One plasma cell clone Two clone of T-cells
proliferation — {1 AR e e B WA T i e fa
Y8 JiEi B R 72 Pk RO AR B
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Functions of the cells

R AERYThEE

The plasma cells can produce
antibodies. Antibodies then attack
the antigen. They combine with
them, drill holes, clump them
together and neutralize toxins
produced by microorganisms.

B B S b P e (R R
H) > ks A iR & 0 88
L~ BEMAE—& ~ I8FE
TP e EER -

Killer T-cells kill body cells which have been
invaded by viruses thus preventing the
multiplication of the viruses.

T T MRS s = e T WU > e
BH 1E T 7 Y FE5E -

Helper T-cells release lymphokines to activate
macrophages to kill the antigens.

BB T Al B 23 D bk L2 B S8 DA 7
A 5 R S0 L S

12. Explain the role of memory cells in immune response.

fereRCiSMIAE S SO ERITIE -

These are lymphocytes produced during the activation of specific defence mechanisms. They

greatly amplify the process of plasma cell formation and antibody secretion when the antigen

invades the body the second time.
EAMTE DR R P2 AR FOVREE R » B A RS2 SRy - B T iR AT S
PURSHYEA > LSRR -

13. What are the difference between specific and non-specific immune responses?

H— PR ER IR — MRS a A ?

Specific immune responses Non-specific immune responses
RSP EET FE4S R I4EP E A
It confers immunity against the effect of particular It gives protection against many types of
pathogens, (eg. the disease caused by a particular pathogens. They include mechanical
Specificity virus). barriers, enzymes and phagocytosis.
54 EAG T B DR E R S % A PR B B8 % I SRS Y I
52 WHSH B - LR R {E
JEE
. It involves discrimination between self or non-self It does not involve discrimination between
::;cloféntmn molecules self or non-self molecules
w7 EUABETRRTHS T o ERREARETRRTHA T o
Memory cells are produced so that the second Memory is absent.
invasion of the same antigen will result in a more BB ESE -
rapid, stronger and long-lasting response (secondary
Memory
£ i resE)onse). B
ARClE AL > 5 R E G - Al
TR B S UG Y EE A SO S 5 2 b SE
A (HEF I HE) -

14. Distinguish between primary immune respones and secondary immune response.

TP B TR I I B RS T I I
Primary immune response:

[REBERERFE
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It is the response that is evoked when an antigen entered into the body for the first time. A few days

after the invasion of the antigens (eg. bacteria), the number of B-cells (and T-cells) greatly increases to
combat the antigen. The humoral immune response is being triggered, but it is slow. During this time, the
person may develop disease symptoms as the antigen has enough time to cause damage to the body.

Bk S R A S G PG | 3 0 58 % IRE > DU G AR S B R BOK - B MK (R0 T A
B0 G g LA BT - BRI %% I R i o (H MR S R ARAR NS - R RLBREI > i AN & i
BB AEAR - RS A I ] 5 5 e O -

Secondary immune response:

R RERAE

The memory cells produced in the primary immune response will remain in the circulation for a long time.
If the antigen invades again, the number of B-cells and antibodies will increase rapidly. The response is
faster, stronger and longer lasting, producing greater amounts of B-cells (also T-cells) and antibodies. This
is due to the presence of memory cells which can remember the pathogen. This response is called the
secondary response.

T J5 38 98752 I 58 72 A R TROHI I B 7 2 LI O A — BRIRF I - & DU P R » T nER B A
ORI T AR ke RS ESE » B RE K IEEIR ~ BRI R BEIFA - SGEH 209 B HiiE CR0 T
f) ke dies - G R BRIESMIETTRCERIRES - MR e % S HE -

What are the importance of secondary immune response in diseases prevention?
MHRTENER T EEY:
Because of the production of memory cells, people can be immunized against certain disease such

as polio and measles.

N s ee e rIRC Ao bhe - NI AER B 1S o - BV NS s i -

State the functions of immune system.

AR RMAITIRE

The functions of the immune system are to recognize, respond to and eliminate foreign substances
entering the body or arising in the body.

TSRS ~ BN EH SE L S AR EFEER - FHI e A S35 8 e S e N
I o

Explain passive immunity.

fERE R -

It is the passing of the antibodies into an individual in some way rather than being produced by
the individual himself, eg. antibodies can pass across the placenta from a mother to her foetus, or
are passed to the newborn body in the mother’s milk.

It may be acquired artificially by injection of antibodies from other individual. eg. in the treatment
of tetanus and diphtheria. Passive immunity is temporary.

BN TR S DTG E RS H A - e R TR AR GIATE RGO R
Hialaid - SeEE R PUERE IS5 -

DUBSIN A A RS - BIAICETRRS 1M SRR SR o el ot b UR AT ET PR -
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Explain active immunity.

R B -

Active immunity occurs when an organism produces its own antibodies.

It is the result of an infection. Once the body has started to produce antibodies in response to a
disease causing agent, it may continue to do so for a long time (memory effect in secondary
immune response). It is why most people suffered from diseases such as mumps and measles once.
It is possible to induce an individual to produce antibodies even without them suffering diseases.
To achieve this, the appropriate antigen must be injected in some way. This is the principal of
immunization (vaccination).

FEpR R R H AL -

CIEREGARIIRER - 5 S S A AR [ HE T P AR AL PTG 1R - R A L — B RIS
[ (R 28 SRERIRCIRSAE) - i8R R PR IR A RS R (A & P 32 R A -
BURIEEE - BATRFR A R » IR R PR RENE A E PR - G R
PR THBGEH PRI B

Explain passive immunization.

RSB ST

Antibody from infected patients or organisms are inoculated to the client to against the disease
agent. eg. tetanus and diphtheria. This will have a fast action.

TEAZ RS N B A A P AN DTS - R AR > B R 5, -

XERE TR S TSR -

Explain active immunization.

PR F RS -

Weakened (living, treated by heating) or killed microorganisms are inoculated to the client to
produce immune response. eg. Polio (living), cholera (dead).

PR (T (HRS B ) 1 S ESERIBEE A [ 28 S0 e S - AT NG B (O A )AL
FERL(EAD) -

Explain the need of a booster dosage in immunization programs?

RAT PTG R SRy - AR S I ] 2

The first injection of vaccine brings about a primary immune response which provides low levels
of antibodies and memory B-cells only. However the antibody level is not sufficient to protect the
person from infection. The booster injection stimulates the proliferation of memory B cells and
production of antibodies which stay in the body for a longer period of time. Therefore, further
infection is prevented by the artificial acquired immunization.

B RAI TR R e S HE - TRgaE A/ N pTa AT B-Allit - P /KPR REA 2
DGR S5 00 52 &S - s e A a] RS i e A= 3 22 RURCTE B-mIIATE RS - i HAoh
EFRFA 0 L TR S HG TR A SEH -
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Check point JHEuE (47)

1. How does the character of the living organisms controlled by?
AV RHEUR ER PR 2
Each character is controlled by a pair of genes which occur on the corresponding position of a pair
of homologous chromosomes.

FHERAEUE FH—BIALHR AR e AT R A7 L R R P -

2. Explain the function of chromosomes and its relation with DNA.
PR ASIITHRE Fe HoBE DNA ZBHf% -
Chromosomes are made of genetic material found inside the nucleus at each cell. They are made
of a chemical called DNA (deoxyribose nucleic acid). DNA has two strands which are twisted
together to form a double helix.
Jetie I HE R AORIIEEL N > NEREEYYE - MR RSREFEZIRONA) L -
1117 DNA R F W B A — LA EERR R AL -

3. Explain the function of gene and its relation with DNA..
fEREELINRYThRE B FLEEEE DNA (ZRRf% -

Genes are the basic units of heredity. They are short lengths of DNA on chromosomes. They
determine the inherited characters of an organism.

RSB A FEA BN AR YOS i —/ N DNA(E L) - fe e Yy
@@}%ﬁ'& o

4. State the name of the chains and its arrangement in DNA.

AUHLAR R DNA RISEHT-2HE K ERIBFS I Tk -

DNA consists of 2 polynucleotide chains (strands) coiled as a double helix.

DNA JZHH {5 2% IR A3 0 1) EE IR -

5. Describe the structure of nucleotide,

AL T RRAIRS RS -
Each nucleotide consists of a 5-C deoxyribose sugar which links to a phosphoric acid and to  an

organic base.

TR BR AN FH— 8] TLRBIT 2R SR B A S i 7 5K -

6. Name the four kinds of bases in DNA.

i DNA HyPufE gt -
Type %85| Name % 8
Pyrimidines F&NIF thymine fifq i W& g cytosine Il IE

Purines IE[S adenine [ MKy guanine & MKy
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Describe the structure of the polynucleotide chain.

HE SRR -

In each polynucleotide chain, the phosphoric acid and deoxyribose sugar alternate with each

other forming a backbone while the pyrimidines and purines project to the side of the chain.
TESRZE BRGH » R BRI E 5 S B P W 25 B 2R AR T e — (1 7T st U 55
ldj o

How do the 2 polynucleotide chains hold together?

WfER A B P AT e B AE — R ?

The 2 chains are held together by complementary pairs of bases (A-T, C-G) bounded by lose
hydrogen bonds (2 H bonds in A-T pairs; 3 in C-G.pair).

ﬂﬁﬁ%éiﬁﬁﬁﬂ@@¥¥¥¢%%§%’ g I S G A > [PRe DA B g e MO YT - i Hesng 0 o B
JS Iy P YT (LRI B g TR s i < B - Jifmssnie BRLS = G ) -

Are the two polynucleotide chains identical?
MRS RS S 5e 2R ?
The 2 polynucleotide chains are not identical but are complementary, one chain is the reverse of

the other and runs in opposite direction (anti-parallel).

WA ER A% BRGNS A — BRI LU > b — e 50— MRIMAT I HOE FIAH S (S AR T) ©

What are the differences between DNA and RNA?
DNA F1 RNA HHEERE?
DNA RNA
1. Double helical strand Single strand
N e i R
2. Deoxyribose sugar Ribose sugar
= A0 A
3. Thymine Uracil
I Ja e PR IE
4. Occurs only in the nucleus Occurs in the cytoplasm and nucleus
HH ERL A A % FE ERL R i BB A A%
5. One type of DNA 3 types of RNA: mRNA, tRNA, rRNA
G —f# DNA H =% RNA: mRNA, tRNA, rRNA
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Describe the process DNA replication.

fitixlt DNA 8 SHEE -
The two polynucleotide chains of double helix unwind and separate by breaking of hydrogen bonds.
Each polynucleotide chain serves as a template for new DNA synthesis.

HERF BB IE TR ST 2 > MRS IR BLSEAREE - TR 2 TR /E RS & BT DNA 1y
PR

Free nucleotides (synthesized in cytoplasm) migrate to the template polynucleotide chains (A pairs with T
with 2 H-bonds; C pairs with G with 3 H-bonds) in a complementary relationship.

H B (EM I E RS ) & DA A1 S AR AR - PRy B i R ves e e 3 - 1o
e i B S MR Iy P ¥

The lined up nucleotides are then joined together to form a new polynucleotide chain complementary to
the template. DNA polymerase is required for joining up the nucleotides.

BER — TR B E 1T 3E 48 T B — IR LR AR A il T 2 % e 5% - (5 @2 %5 2 DNA B8 B9 -
Two new DNA molecules are formed. They are identical to the parent DNA. The new DNA has one new

polynucleotide and one old polynucleotide. ic. DNA replication is semi-conservative. {i f5cfH [7] i) DNA
I B EfEHIA DNA 82— T DNA B — &S X HEEN— S BN S LS
I DNA (Y B2 PR -

Why is the DNA replication called semi-conservative?

R+ DNA HEBUSHR R IREEEL?

Two new DNA molecules are formed. They are identical to the parent DNA. The new

DNA have one new polynucleotide and one old polynucleotide. i.e. DNA replication is
semi-conservative.

WA TEAHIA]Y DNA EIERG - B A DNA 5842 —F% - 8T DNA A — {5 2 A% E IR Bir T —
TREE N 2R G SE > Ttk DNA R BUE PR -

Check point JH[EuE (48)

State Mendel’s first law.

S AR — e -

Genes exist in pairs and in the formation of gametes, each gene segregate from the other
member of the pair and passes into a different gametes so that each gamete has one, and only
one, of each kind of gene.

FERPEEHIE AT - Bl FIPRIR - G BN R B S s - U ERd T+ HeEsn
EHFHERNHP—F -



State the criteria to select a species for use in genetic experiments.

ﬁmﬁm—@AﬁmEW%%E%%ﬁ#

It should have a short generation time, so that results can be observed quickly.

AR 220 > (AR B RS E RS R -

2. It should reproduce sexually, so that variations can be easily observed.
REEA MESETE » DABCH Al ISy B AR o

3. It should produce large numbers of offspring, so that the results can be statistically analyzed.
REE L KRB > SRR T VEE KHHET 4T -

4. It should be small in size and therefore easy to handle and able to breed in laboratory conditions.

BRI > ER EEBRE AR A DI

5. Contrasting characters can be easily observed.

HIERE B -

How to find out the genotype of an organism with an observed dominant phenotype?
ERRARE EA MR YRR R A ?
we must cross the organism of an unknown genotype with an organism homozygous for the

recessive character. We call this type of cross a test cross.

A Al E A B — BA SRR B A YE TR - B E R RIS -

Why are garden peas suitable for genetics studies?
RA B EE SRR EA T ?
Garden peas are suitable for genetics studies. This is because they have some contrasting and

easily recognizable characteristics, eg tall and short stems.

W E M R Z B RF R > A0S BRI EE -

. How would you assure the stigma of one pea plant only receive the pollens of another pea

plant (cross pollination)?

TRAMATHEOR — SR TR R BE BRI S — SR S AERITERy (AL ?

First of all, remove the stamen before the flower is mature. Then, by using a small brush,
transfer the pollens from another flower to the stigma of this flower. At last, wrap the flower

by a plastic bag to prevent pollination from other flowers.

Bt AEAER G EAEEE > B A/ NB R E A IR Bl B 50— 2 GAEIAER) - &

& - B e sz E > DI ISR

. How would you assure self pollination.

TRANATREEDR B T8k ?

Wrap the flower with a plastic bag before it is mature to assure self pollination.

TEACIRBAET B E J b & DIMECR () -
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State Mendel's second law.

A R ERRYEE e
The distribution of each pair of genes is independent of the distribution of any other pair.

— H B ALEER A A Bk B # AT DA S — BT — B Bl S -

Explain sex determination in human beings.

fERR TR E NJERIPER! -

Every body cell of a human being has 23 pairs of chromosomes of which one pair, known as the sex
chromosomes. is very important in the determination of sex. All egg cells carry a X chromosome.
When a sperm carries a X chromosome is fertilized with an egg, a zygote with 2 X chromosomes
will be formed which will develop to a female. When a sperm carries a Y chromosome is fertilized
with an egg, a zygote with one X chromosome and one Y chromosome will be formed which will
develop to a male.

Tl A\ BRI 23 B s - K —S PR IR s - BRI RE IR B -

I DAER X Gl - B — A X BeClaruRs TN /G S BEEP R —E S A i X
ROEHIE T B TEREM L - EH—GE Y RO T HI TR S S
A — R X A— Y Rl Ea 1 - o aR R —ES % -

Explain the probability of having a boy and a girl is equal.

R A B ARG RS -

Since the number of X-bearing sperms and Y-bearing sperms are equal, and the fusion of the
gametes is random, therefore the chance of having a boy or girl child is the same (50%)

FERTAT X A Clie RS B H BAe AT Y JeClienuRs 3 H SRy » [RIRFIC 5 HIRS s REr
> FEKHE T BB BRI R A2 50%

What is meant by multiple alleles?

IR 2

The condition in which three or more different forms of a gene (alleles) that produce different
phenotypes of a certain character occur at the same loci of a chromosome.

BRI =AW A ERIAFTZ I > AR R e SRR R R > 35 A A
PREAISAINZ SN LI ivA T

What is meant by sex linkage?

ER SR

Sex linkage is the inheritance of a particular trait associated with the inheritance of sex, which is
caused by the location of genes on sex chromosomes (usually X chromosomes).
FARRHSAE R AT R - 35 PR R RN PE R OIS GRS X At
5 [REHY
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Explain the cause of colour blindness.

Rt e HREA

Defect occurs on the gene which control the formation of cone cells. There is reduced number of or
some defect in one or more of the three types of cone cells. As it is a kind sex-linked inheritance,
most patients are male.

RN PESSEm SR NA RN 325 > DASCH rh— R sl — R SERIE A B H A R A B
Mg X Jetiin B - SRS -

What is discontinuous variation?
HHERAEGRE ?
The characters of individuals are very definite and clear cut and usually can be grouped into 2

distinct classes with no intermediates between them.

TERS ARG R AR > Sl P RS Th A A At -

What is continuous variation?
A ?
The characters of individuals are not quite clear cut and cannot be grouped into distinct alternate

classes.
TEHS IR S 5058 > R — i 2R e aas B 59— ity

What are the causes of genetic variation?
BB AR R ?
Heredity iZ{%:
1. Independent assortment of chromosomes at meiosis > many different combination of gametes.
BB AE B ARE R B AL 2 B D Bl TR & BHEE — BRI SRR o
2. Random fertilization of gametes.
Fe T HIBERE RS TR o
3. Mutation: sudden and inheritable change of the gene.
etk o BLK % AR Ze IRATIOK 1 s AL o
Environment %1% :
If one of the identical twins is brought up in a well-nourished environment while the other in a
poorly-nourished environment, the former will be heavier than his twin.

ARV H o —EEEAE R R TENERE TR S — A S ERENRE TR
Ko R A S o

What is mutation?

f[FRZeE?

Sudden and inheritable change of the gene.

FEN SR A SR NN IR AR L -
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Check point JHELuE (49)

1.

In what form does DNA carry genetic information.
DNA DI A B & A?
It carries genetic information in the form of specific nucleotide base sequence.

E LR E IR NE - e A -

How is code word represented?

BB AFE?

Each code word is represented by 3 successive nucleotide bases which specifying a particular
amino acid.

LS AT A1 2 P = (AR R BT RE T 1+ 1ok = (RS T e — (ST HS - %
5T R AR TS — (I AL AR -

How does the sequence of cord words affect the protein structure?
EEFEIR F AT B R 5 ERIRSRE?
The sequence of code words determines the sequence of amino acids incorporated into a

polypeptide chain or protein.
SR 2 IR B Z T P A R 2 B RO

How does DNA determine an organism's characteristics?

DNA A gE —ME PRI HIR?

Phenotype of organisms depends on types of protein present. e¢.g. enzymes. By determining
which enzymes are produced, the DNA can determine an organism's characteristics.

A3 (R PR B A2 PR T e 5 B (1] ZZEI‘I‘;)H’JY?Z”

RECHI S AR R (VB RYZR B ook e g s A 5 v D e — (AR VIR L

Explain the necessity of a triplet code in coding for amino acids.

R R E R ARSI 75 2 = RS &5 ?

There are just twenty amino acids in proteins, and each must have its own cord of base on the DNA.
A triplet code of bases produces sixty-four codes, more than enough to satisfy the requirements of
twenty amino acids. This is called the triplet code.

HHE R 20 FEASLMRAN LY > AR EALESE DNA 5" E FE S > =Bt OH =18
AR RG] R 64 (4) FREEANS A5 20 RIS AR - fRrbi s
FS RS =BGl -
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6. Explain why some codes must be degenerate.

R R e R (R TR R -

As there is 64 triplet codes for 20 amino acids, some codes must be degenerate.

1.e. more than one codon specify one amino acid.

AT 64 a1 20 B MeAmAS - A MHEIEEH - RS2 — iR —Ea
B RHwHS ©

7. What is meant by genetic code is commaless?
BEFBREESRNEEER?
No nucleotide base to separate the codons

R A ik b - -

8. State the name of the code that do not code for any amino acid and give its function
HUEFB AR REREE - SR eMaEAThke -
Some codes do not code for any amino acid, they are called nonsense code.
These codes are signals for the termination of polypeptide chain. 5 EEZ R 31 AN Fa{T-{r] 2 2 148 Hint
i > EMFRREERE T - EMER IR 2 IR G AR -

9. Distinguish between codon and anticodon.
PR T BT -
Codon is a three bases sequence (triplet) on the mRNA and specifies for one amino acid.
Anticodon is also a triplet but on tRNA. The sequence on codon is complementary to the
corresponding anticodon.
ST mRNA 1 =SS - ER— i Z I ERARA -
SRS T = IS - {HAZY tRNA » ST HINE e AT ER SRS - IE e B A4 -

Check point_HELuE (50)

10. Why is the DNA replication called semi-conservative?
Feft/E DNA KEEIR R P IRFEEL?
Two new DNA molecules are formed. They are identical to the parent DNA. The new
DNA have one new polynucleotide and one old polynucleotide. i.e. DNA replication is
semi-conservative.
WAfGRAHIA]Y DNA P - EAMELEIA DNA 58—F% » %1 DNA A — R8T 244 H BR G —
TREEN ARG E IEEE > Tk DNA - BLE PRI -

11. Explain the term transcription.
e
It is the process by which the genetic message is transcribed into the form of RNA (mRNA).
ST RHE HEEERE RNA (mRNA) iR -
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Describe the process transcription.

SRR -

The double helix of DNA molecule unwind.

The appropriate part of the DNA (gene) serves as template for formation of mRNA.

Pairing of nucleotides occur, adenine to uracil, cytosine to guanine.

When all complementary RNA nucleotides have paired with the free DNA bases with the

aid of the enzyme RNA polymerase, they become joined together to form a strand of

mRNA. The mRNA leaves the nucleus through nuclear pores. In the cytoplasm it is attached to the
ribosome.

HoP DNA SR (IH S 1 )FRAPH -

T T AR (G BRI ERS 5 E mRNA (R -

MR A o PRI BRI IE RO - i B S s O S

RNA R &N DNA BBE) > K008 24 RNA FLEFRE] DNA BTRRBHAVE > - RNA R4 H
MH R E— P —{BR{E 1 RNA -

mRNA 735 KK HELAIERCERIZIR - R e fLIEEDH - M Emt i B R s -

Explain the term translation.

R LA -

It is the process by which genetic message is decoded on the ribosome where mRNA is used as a
template directing the specific amino acid sequence during protein synthesis.

PR TR DNA W (EHEEAIRAS - AT mRNA YRR E SRR e HIIE 2 DA 1
HHE -

Describe the process translation.

AR -

During translation, a group of ribosomes becomes attached to the mRNA to form polysome. The
complementary anticodon of a tRNA-amino acid complex is attracted to the first codon on the
mRNA. The second codon likewise attracts its complementary anticodon. The ribosome act as
binding site for the amino acids. Once they have combined by forming peptide bonds, the
ribosome will move along the mRNA to hold the next codon-anticodon complex together until
the third amino acid is linked with the second. In this way a polypeptide chain is assembled by
the addition of one amino acid at a time. The free tRNA is released back into the cytoplasm to
pick up other amino acid. This up take of amino acid requires energy from ATP.

PRHERIRE » — ARG B mRINA 55— TR 5 22 AL DR O R -

tRNA — G S Ha Y L AT SO T4 5 [ 2] mRNA fy 2 —{E % 5~ E -

(AR AR ST [ 2R LRSS 22K -

KRR F A BRI 8 - B Z B kg - e —HAS S - BRE(EIN mRNA
Bl > BN\ T — OB TG 1R A B EL S (G B Rk -
B ARTF G — {6 B - 5 m] 2] — R 2 IR -
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Describe how the information carried on DNA is used in protein synthesis

fEREEH DNA EFUTHRESERSEE -
DNA carries genetic information in the form of specific nucleotide base sequence.
Then the description of the process transcription + translation. See question 12 and 14.

DNA DURFRIRIRRENE A B AR - Bl e R ek R EE - 2558 H 12 K 14 -

Describe the structure of tRNA.

fiilt tRNA HIASHE

It is a single stranded polynucleotide chain twisted to form a helix by formation of H-bonds between
complementary N-bases transcribed from DNA.

BRI DNA BEERIMTAKAV AL H LS - & H Bt — e - HIR IR A Ry gtk
DLt b ARG AGHEST

Distinguish between the function of mRNA and tRNA.

439 mRNA F tRNA FJIHHE ©

The function of mRNA is to copy the message from DNA and carries it from the nucleus into the
cytoplasm where it directs the assembly of a protein

The function of tRNA is to deliver its corresponding amino acid to the mRNA where amino
acids are assembled to form the protein

mRNA jKf DNA FEEZEFIDE N2 SRR AR BRI - HE Se 2 E
BRI R ENIE LG R T E -

Ml tRNA HHRlC T — R E N E R - (AEEHE G > (RNA R SRR A
mRNA -

State the two types of chromosome aberration.

AU EORS SR AT -

Change in number of chromosome per cell.
ekt (ENOE -
Changes in gross structure of a chromosomes.

HethfiGiteg L rydoE -

There are two types of changes in number of chromosome, name it.

At R R HL RS B H oy e

Changes involve the entire set of chromosomes. (polyploidy)
QLS E RSB (SAR)
Changes involve the addition or loss of one chromosome

SEINEIR D — s
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20. Explain trisomic and name one disease resulted from it.

Di—Taimplfere — et -

An individual having one extra chromosome. Eg. Mongolism /Down's syndrome

TERSHE I — s > PIATRH AR EG T BERE) ©

21. Explain the cause of trisomic.
e — PRI -
Non-disjunction.

AT HERRZR -

22. Explain the term non-disjunction.
R TSR -
The failure of homologous chromosomes to separate at anaphase I of meiosis.

1.e. Some gametes get 2 copies of a chromosome, other get none.

I MR RELE B0 | 7 » Sl A Al - TSt -

23. How to identify trisomic (Down's syndrome)?
WIS = Ae M (RS E)?
Identified in karyotype (nuclear division)
By inspecting the appearance of the chromosome at metaphase, including comparative size, shape
and morphology of different chromosome.
i AR AT LI [l (RN 285 #eaik » AERTII > R TR BIRF B ER A e O /M - AUFsLE
AN FIGLEOAR A IR

24. Name the 4 types of changes in gross structure of the chromosomes.

At EORSRT RS ERPIRESOR -

Deletion, Duplication, Translocation, Inversion.

(DN =R E 2 Gt VAR

25. Describe the mutation that is at DNA level.
filiAE DNA JEF i _E Ry CRLRZe ) -
Mutation takes place in gene. (gene mutation)
Result of a change in the nucleotide sequence of the DNA molecule.
It involves changes in the sequence of nucleotide and the order of amino acids in polypeptide is
altered. The molecular shape of proteins is therefore affected and this results in changes of the
phenotype of an organism.
BEARZE A ERL NN SRR > 2 F DNA 731 WIRCE BROCEIE e [RE - LERRZes v DS ik
WIEEAE ~ FiA ~ BRI ~ IR SRR
R ERRINE ST (5258) — 25 IR @ S e i — 1 B R 0TI IR — SR B i



26.

27.

28.

29.

30.

165
Give one example of gene mutation and its cause.

AR Ze B e — BT R A -

Sickle cell anaemia

Caused by replacement of a nucleotide of one of the genes that controls the production of normal
haemoglobin.

(VSRR SNl GA RN

PR A E IR LA ] YRR R Y — RS B AT MU

Explain why disadvantageous genes are able to pass from generation without being eliminated
by natural selection.

PR PR R RE RSN A GRS BRI ?

Sickle shaped red blood cells are destroyed more rapidly (short life span) and cause anaemia.
However, disadvantage genes may have beneficial effects. Gene for sickle cell anaemia is bad but it
makes the carriers more resistant to malaria. Plasmodium, cannot easily invade sickle cells. Further
more, most disadvantageous genes are recessive. They make no phenotypic differences for natural
selection. They have to be double recessive for expression

SR DIRRLITERAR Ay - HEEIN - (HAFIREERA - EREEICT - JReAH] > SolRHlitE e
IMAREA SEARARER - (H'E T EHER » INRERA N e S R AR - F - KA
WA E RS VR AR ROTE DL > IR R BV S » DAL G G T aedis -
SRR AN G S Dy R R TUK

State the causes of mutation.

Az YA -

1. Spontaneous mutation : Mutation occurs in nature without any known cause.
Such mutation occurs at a very low rate.
BARZeE: LRz AR [N A SRR -

2. Induced mutation : Induced artificially by mutagens.

T ] G 5 -

Give some examples of mutagens.
A — AT -
(a) lonizing radiation: X-rays, protons, neutrons, «, /3, 7 rays.
ERHEST © PIA0 X-RR B TR o By SRR
(b) Chemical mutagens: nitrous acid, base analogues, formaldehyde, mustard gas.

{LERTHEA - BIAINARE ~ JERs ~ RT3 -

Explain why ionizing radiation can cause mutation.

PG AR R T PR AR v 5 | B -

These radiations produce ions by colliding with atoms and releasing electron from stable
molecules. Thus making the organic base less stable, may be replaced by other improper

bases, causing mutation. The greater the dosage, the greater the mutation rate.
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BESF RS AR T T > Bl RIS H R T SO i AR - e AT
A FIRRIEI - FEITT S (B - FROR > ZeeRiek -

Explain the role of mutation in evolution and speciation.

R e R HIThRE

Mutation results in variations which confer different survival values to organisms which are
then subject to natural selection. The most significant kinds of mutation are most likely those
adding new genes or chromosomes. They promote evolutionary change and may result in the
formation of new species.

gt [ S ARV R RIRERERE D DABEREE - i RO 288 SRR RE A IR S A 5T
Jetulimnoest - eiREEA SO YREIIP Y, -

Check point JHEuE (51)

1.

Explain the term genetic engineering.

R RE TR -

In genetic engineering, one gene or most commonly, a set of genes is taken out of the DNA of one
organism and inserted into the DNA of another organism. It produces genetic products what human
need. It modifies or creates new species.

B TR — {8 ol — R FLNE S AE YR DNA HREHZ - & B A —FiA 7)) DNA
o B AR NFETRR AN - SCE BRI AR -

Outline the recombinant DNA technology (transgenic technology).

féExft DNA B3 St (EEEEER Bl
1. Obtaining DNA fragments of degsired gene.
JET E AR Fr B
Obtain DNA fragments from blood, saliva, semen and bones, etc.
TN ~ RV ~ FEVRONT I BEGFRASENY DNA FrB
Cutting out the DNA of the desired gene.
B E AL DNA

2. The desired gene is cut into small sections by using restriction enzymes ( restriction

endonucleases). These enzymes are used to cut DNA between specific base sequences which
the enzyme recognizes.

FHBRAI A (SR DB ESEE Y e NS - RS n TR R e R > SRIRAESS
SEFIFRALRF DNA Y1/ NEg

3. Inserting the gene into a vector.

ISP E B SPNECEPNE i

The plasmids in bacteria are often used as vectors. The plasmid is also cut open by restriction
enzymes first. The recombination of genes is carried out with the aid of the enzyme DNA
ligase.
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AHEREDRISE B P VR > BEORINESe I N YIBUIBE - H R IRVE R AR 22 DNA
EEERR )

4. Insertion of the vector into a host cell.

TRF e A Ay A -
The vector (recombinant plasmid) carrying the desired gene is inserted into a host cell which
allows the vector DNA to replicate. The host cell can be a bacterium, a yeast cell or a
mammalian cell. They treat the foreign DNA as its own.
A H BRIl (B A R S i A A & AR AT USRI - BRREG - L
FLENYIRIRINE - EAMTE R E AR R H CAYEEA] -

3. What is remombinant DNA
EEfH DNA 21?2
It is the DNA that results from the combination of DNA fragments from two different cells or

organisms.

HAH DNA SZHT2 H A A A S #e i DNA ETT AR AT B #T DNA -

4. Expain the meaning of clone.
Rt RAER ) -
A clone is a group of genetically identical individuals (or cells) derived from the asexual reproduction of a
common ancestral cell. We can obtain a clone of cells by cell culture.
RGeS — AR E e e — BRI EYI(EAIITY) - ER e m—iH e B2k - Fed
A AR B —E AR Gef)

5. Explain the use of electrophoresis in genetic engineering.
fER T FE R RE TR L -
Electrophoresis can be used to separate the DNA or RNA fragments from one another according to
their sizes. As DNA or RNA molecules contain many phosphate groups, they are highly negatively
charged. These fragments are attracted to the anode. They pass through a gel at a rate that is
inversely proportional to their size. Thus this method can be used to separate different DNA or
RNA into bands.
FEVK % DNA k2 RNA FrEH A/ INAGE e B - [N DNA K RNA SAFET 20 > oA
AT AR gt BeEr e (BN EA - IR EACH— G - TR B MRS R
SZEE > FHIEIE AREANE] Y DNA K RNA FrEg it - AEEEE LD AR IR

6. What is DNA fingerprinting?
ELEE DNA $8RUMT?

It is a techniques involved the use of DNA analyses to identify individuals.

A& — R DNA SRAfT el e SOkt -
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What is the principle of electrophoresis?

AL VKRB o
It makes use of an electric field to attract DNA fragments to the positive terminal. DNA fragments

move at speeds that depend on their size.

FUFHEEY; > 1t DNA Fr B2 (214 > DNA Fr BN RS EER I EMII A -

State the applications of genetic fingerprinting.
At — SR EERGRRIE -

To provide evidence to the court in forensic science.
{EEEREE ERR R At -

To identify victims in disasters.

e SETIEA IS

To establish family relationships in parentage tests.

AER - P e e A B R 1% -

What is human genome project?

R NI TE] 2

The Human Genome Project (HGP) is an international collaborative research effort, which aims to identify
and locate all human genes, and to determine the complete nucleotide sequence of human DNA.
NFEEENRHE TS — TR IR SRR SRR T3] > SAERERRANPE A NN e e ERY
A7l Feamth A\JEH DNA WG E P IE -

State the goals of human genome project.

AN ARG R EH /Y -

Identify all the approximately 30,000 genes in human DNA.
- H LR AR A SH DNA WA RYEEA (9 30,000 1) ©

Determine the sequences of the 3 billion base pairs that make up human DNA.
HHAR B S DNA (9 —-HE S E T -
Store this information in databases.

FUFHBER R RCEORT -

Help researchers pinpoint specific genes on our chromosomes. This could help curing genetic
diseases like haemophilia. The knowledge will provide new strategies to diagnose, treat, and
possibly prevent human diseases.

Kb P LN R talig EIIALE > fEMT B eia L ACE SHE E0R - a2l ~ 165
FAB N JE B2 (ORI RS -

. Address the ethical, legal, and social issues (ELSI) that may arise from the project.

S NIEEL AR E TBIFTRT AR A E PE AR ~ iR Rt &k
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11. What are the contributions of the data obtained from the HGP?

NIRRT BB e HER?

1. Better understanding of genetics.
DTN B SR (B R AR -

2. Improved diagnose and treatment of diseases.
SEEIIR N2 ET R Sk -

3. Better understanding of evolution.

IR N LR -

12. What are the limitations of the HGP data?

NEARHEF BB R

The genetic data obtained may still not be enough to understand all biological processes.

TP SaB A e LA AT A AR A

They have raised ethical, legal and social issues.
1B SRR G [RUETE - Wl BRI SR -

Check point JHELuE (52)

1.

What is the origin of life?

BRI AT -

It is belived that life is evolved from inorganic matters like ammonia, methane, water vapour and hydrogen.
In ancient atmosphere, there was frequent lightning and strong ultraviolet radiation. These supply energy for
the reactions among the above inorganic matters to form simple organic molecules like amino acids and
organic acids. The organic molecules then joined to form the first organism.
FHEFHE L a2 BN E ~ B - AEKRR SR EATEMZK  FE & KRR BRI E
KB U ERAN G E MR At e & 3 DL L MY 8 AR (0 B2 SOHE - 2 AR AN R R R R At B I
fEERAERYE - LAY S KRR ALY -

Explain Darwin's theory of evolution.
fRRSER AL b -
Existence of variation T3 X & &

Different individuals of a species show considerable variation, such that some individuals are better adapted
to the environment than others.

VIR BB 8S 2 D A 2572 5L > 55 L5578 SLA 20 A2 ) Eb H At g ] 968 S JE B 3

Struggle for existence 3#$,3k 75 :
Organisms generally produce more offspring than the environment can support. This leads to overcrowding,
resulting in keen competition between individuals.

EVEE A ESPRBEEEAZNEA > S| BCREFE - S HREERS -
Natural selection 455 K% :

The environment exerts a weeding-out effect, so that the poorly adapted organisms perish before they reach
sexual maturity.

BRI I IN 55 ) SR SUME (N RE S FE R AV R 2 A B F i MK -
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4. Survival of the fittest {EE 475 :
Individuals with favourable variations will stand a better chance of survival. As a result well adapted
individuals reach reproductive age and hand on their favourable characteristics to their offspring whereas
less well adapted individuals fail to do so.

A1 RERNEYRS AR W BAEEER S A Y n A E Filln o 58 K AR ERS
T M R AE S & Ik

3. Give evidence of evolution from fossil records.
TR amEI O RO Rk R -
It is found that the top layers of rock strata show complex fossils in the order of mammals, birds,
reptiles, amphibians and fishes as we go downwards, while the lower (older) layers show fossils
belonging to invertebrates. This shows that simple organisms gradually evolved to complex
organism. The fossil records sometimes show extinct forms intermediate between two presently
living types. For example, Archaeopteryx was an extinct bird that had teeth and a long tail
(character of reptiles) and also had feathers (character of birds). This proved that the birds had
evolved from the reptiles.
e JE R N BB R —E B N RO TR SR T’ T
W ~ fdH - IR (2 2 At EhY) - BRI RE R R R £ YL
12K o AR T B A TP AL BIANRA RS — S RS b - At R
—TE AR SR » T S i SR THERYRFED - SCR PR (RSERVRED - & n R
IS TR K -

4. What are the limitations of using fossil record as evidence for evolution?
fearcE e R ERIERE R RRME?
There are missing links in the fossil record.
e rC kA AER A B o
Soft-bodied orgaisms cannot be fossilized.
PR AR R AR E A L -
Some fossils are located in inaccessible areas.

A B DA R MV e -

5. Give evidence of evolution from comparative anatomy.
feHST Rt am I LB SR8 -
If different animals have started with the same ancestor, subsequent generations should show slight
modification of the basic anatomical plan. They should have homologous structures.
Having homologous structures (the presence of pentadactyl limb) in nowadays organisms showing
adaptations to different environmental conditions and mode of life suggests the existence of
divergent evolution.
E SN EILEISE /8 219 v T E R (T O 4 (W A B et e s 2 e i PN PN o O B o ey
HEEH e EEARS RS DR e - e R YRR RS -
A BERMEA RIS A0 T 2 RIS RS (i Y e ) S A A REER
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6. Give evidence of evolution from genetic similarities.

R SZRE R rE W E AR -

The more similar the base sequence of DNA, the closer the evolutionary relationship of the
organisms. eg. 98% base sequence of human is the same as that of chimpanzees, but only 80% of
rabbits. Human therefore have a closer evolutionary relationship with chimpanzees than rabbit.

WA ZE P L e S TRARL - EAPAEALB R U] - B4 AR R sL 35 TR 98%
FHIA] > AEERE T 80% > DAL A KA B AR SR I HE AL B ARIs L O T2 1))

Check point HEuE (53)

1. Explain the mechanism of evolution.

PR RBRTH] -

Evolution is due to the combined effect of variation and natural selection.

HEA R FH A S R R R IE S E TS R, -

1. There is always variation among individuals in a population.
TELEE P IO {1 98 A2 52 o

2. Some favourable variations make an individual more likely to survive and reproduce than other
individuals.

A S e S RS Y A2 7 K T — AR Bk -
3. The environment exerts a weeding-out effect, so that the poorly adapted organisms perish before they
reach sexual maturity.

B 35 (19 I 57 T e S AN RE i JE Y A2 RS2 AR B il I 2k o

4. Those variant traits that enhance survival will be found in an increasing succeeding generation.
WEH N AR &L T — RS -

5. Over many generations, the action of natural selection leads to the evolution of new species.

FGREFF 2 AR - BRERERIE N E S EE L

2. Explain the role of variation in evolution
e Rtk ERYTIRE
Genetic variation ensures that all populations contain a range of phenotypes. Only some
phenotypes of each generation will be well enough adapted to survive in the immediate
environment. These phenotypes will breed and pass on their genes to the next generation. Less
well adapted phenotypes will not be able to survive the competition for food and space, they will
not breed and their genes will be lost when they die. However, if there is a change in the
environment there is a chance that some of the adaptations which were ill-fitted to the first
environment will be advantageous in the new environment, and now these phenotypes will survive
to breed and pass on their genes. The existence of variation increases the chances of a species
surviving environmental change.
e (s ST AR N A — M G RO FeT Y > SO SRR AR e %y R DA AR
RIRFR S - & BRI T AAHACHD - MR BRI E G T~ —C -
L IR B2 S s S P R R AR AN EACED - e MR FE = EAMRY2E
LMK » AEE B A Pt » EELJepiE A AR nI e i g A 1 » JE Se R
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RUSATAAE BT I ISR T — R - Sf o B — (B A e P 5
i -

Explain the cause of variation.

fERE AR -

(1) Due to sexual reproduction:
During sexual reproduction there can be innumerable combinations of genes from the two
parents, resulting in a large number of variations among the offsprings. When genes are
linked, crossing over can lead to new combinations of the genes, giving new varieties in
the offsprings.
RRAMERSE:
TEATEESE » RATERHE ARSI — B4 s - INR AL e - TEACREBRIERS
YL ] DI SRR & > 5 [E0R AU BUR A B S - B BNy - A fan] e A0
WIFEINH G U IR AR -

(2) Due to mutation

RRzes:

What is meant by natural selection?

RERHERR?

It means that those organisms that are best adapted to their environment are most successful
in reproducing offsprings.

CEE N EEE) > IR e RS R Y e e e A R R -

Explain the process speciation.

fER YR R RE -

Speciation is a process of forming new species from one or more species. [t occurs as a

result of barriers leading to reproductive isolation between members of the population. This
would stop gene flow between populations. Then, their gene pools can change independently
through natural selection.

YRR ORI SR R AR A AR - S5 PR S B R T (5 TR R [ A G e - 5B
BEL i FEPALERRRE TS 2, > BRIAIEE(H n] g R S T At -

Explain the isolation mechanism in speciation.

PR R W R ] o

Isolation mechanisms can be defined as any factors that decrease the amount of interbreeding between
groups of organisms. If they are isolated, they will evolve independently so that after some time, they will
diverge from each other so much that they can no longer breed with each other.

ez FAfE 8 1) ) 2 A AT Rl A IR R AR I 3R - S ARSIl > EM & B8 )T
FECIRF ] 1% BERE IRV SRR DIBCE M aEfACiT -
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7. Give examples of isolation mechanisms.

AR B 2 BT -

1. Geographical isolation: eg. mountain ranges, rivers and oceans.
HuPEPRBE: AT LR ~ JUSRATRFES o 38 b BEL b R — SRR AR R I -

2. Reproductive isolation: Occasionally a mutation arises which makes the individual possessing
it incapable of breeding with the companion.
TR O S WL AT e LA

3. Behavioral isolation: Two species are prevented from interbreeding because they have
different behaviour.

TIPS AN RIT T RS Il k2 -

8. Describe how evolutionary theory is supported by selective breeding.
e A E Y SRR RN -
Man selected the animal or plant with qualities he desired to breed. This acts as the natural
selection stated in evolutionary theory. As a result, genotype with desired phenotypes can
survive while those not cannot. After a period of time, the gene pool of the species change
NEER A EYIEE R et S R BE ) R AR B - &1 T R e A Em T4 S Y
REAHEL - AERRERG I AN B R R R R BN P A AN RERY HIVEITR - 3t 1 — BIRF ]
% » kiR BE IR R e

Check point JHELuE (54)

1. Name the three parts of the kidney.
AR = B -

1. Cortex - outer region

BB - ShIer

2 Medulla - darker inner region
B - RO

3. Pelvis - whitish central region

B - Oy

2. What is the name of the smallest unit that made up kidney?

A BB B A SRR AT
nephron
B

3. What structure does nephron start with?

B PR BALA?

Each nephron starts with the cup-shaped Bowman's capsule.

MIPHISE R EEIERRAS -
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Name the tubes that Bowman’s capsule connected to?

Rt BT B BRI

tubule B/ |Vi&

Describe and explain the feature of tubule.
AR IVE IR -
The tubule is highly coiled to increase surface area and time for more reabsorption.

B IVE R e DAY TR IO R FH AR AR IR -

What vessel enters Bowman’s capsule and what is its appearance inside Bowman’s capsule?

BT - AR SAT?
A tiny artery (afferent arteriole) enters the Bowman's capsule, inside, it divides into a
dense network of capillaries, the glomerulus.

—/INEIRCAB /NI (s e R > ARSI R T NER I SR e A A

What change occurs on the capillaries when it leaves the glomerulus?

B E R A SRR R AT (1

The capillaries from glomerulus join up again to form efferent arteriole.

PRUAVE PR TR AE— RPN R

What will be the fate of the efferent arteriole?
HE/ NBARE apsE AT ?
The efferent arteriole breaks up into capillaries which envelop the tubule and join up to a tiny vein.

T N o [ R IV UL R - SE P e R S R —/ NFIIR

Draw a flow chart to show the ducts leading from Bowman’s capsule to bladder.
e — R B DA A R B R BRI EE -

Bowman’s capsule—tubule—collecting duct—pelvis—ureter—bladder

Mg~ B NVE Gl VE— = il VE) > B IRE— B A TR E— BBt -

Draw a flow chart to show the blood vessels leading from afferent arteriole to renal vein.
e — G B DA RE A B/ N R Bk M -
Afferent arteriole—glomerulus—efferent arteriole—capillaries surround the tubule—vein—renal vein

NE/INEDIIR— B/ NER (B W) — HV B NBIR— e B INVE DU 1A — /R — B I

What is meant by ultrafiltration?

SRR

Filtration under pressure, Bowman's capsule acts like a filter, 20% of plasma is force from the
capillaries into the capsular space.

FERRTT R R © fifd R — 3t E ey - 20%HI MU HEE et & HE A2 -

T B/ INERIEH



12.

13.

14.

15.

16.

17.

18.

175
How to attain high blood pressure at glomerulus?

B/ NRAMAT =2 B i IR ?
Afferent arteriole has a larger diameter than efferent arteriole

A NI LE A B N IR o R

What is the featureof nephron to aid ultrafiltration?
BIAEAG RS SRR - e BER EH?
Efferent arteriole is smaller than afferent arteriole lead to high blood pressure, plasma is forced

to pass through the capillary wall and capsular wall.

The wall of Bowman's capsule and capillary is thin which allow material to pass through them
easily.

HAE N IR A N RS » AT/ NER TR S SRR » S B U B N R UL
ﬁ%ﬁ@ﬁﬁﬁ’ﬁlﬁﬁﬁo

DAL S R FER B (S — Ja A S R0 R FSESETE > M/ T RA B (vl i -

Eﬂ

Is there any blood cells in glomerular filtrate, why?
B/ NRERRAR IR - R
No blood cells and proteins because they are too large to pass through.

AN GHRLIERAIE A > NAFTACKARELHEHALIL R EE -

What happens to the filtrate when it passes down the tubule?
R E VER A HERERE?
When the filtrate passes down the tubule, useful substances (water, glucose, amino acids, salts) are

reabsorbed into the blood capillaries.

HHPECK ~ % ~ ZERR ~ BSE) S BRERAIE -

What substances will not be reabsorbed?

H BN EHE R

Urea.

IR3R

How can the useful substances be absorbed completely when it is in low concentration?

A RANYEAKIRE T A ESI?

Reabsorption of useful substances occurs by active transport against the concentration gradient.

A FIYYE ) BRSO - B oA A DR LS T

Can glucose be found in urine, why?

AR R EAERE - R

Normally, no glucose is found in urine due to reabsorption by active transport.

MH RPN G AaEE - INR EEE R FR TR e s -
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Explain why there is a higher concentration of salt and urea in urine when compared with

filtrate.

B — LR - R T 2B IR BRI PR RS -

As the fluid passes along the tubule, large amount of water is reabsorbed but urea is not reabsorbed,
thus leading to a relatively higher concentration of salt and urea in the collecting duct.
EAERGEIR T/ IVERE KA ROy SRR - AEPRBEAN G - 5 [BERIRE A S
I AR R -

Compare the component of glomerular filtrate with that of plasma.

A LR/ NER IR SRR oy ©

The component of glomerular filtrate is quite similar to that the plasma, both contain water, amino
acids, glucose, urea and minerals, except that the former do not have proteins.

T INBRUEHRUIT s BRLITTBRARL > W-E A 7K ~ BB ~ Al ~ IRSEAEE -

HERHRAEHE -

Explain one situation which leads to the excretion of glucosein the urine of a_healthy person.
BT - —EERAIAGSRRRIERAERE? B —HE - WS -

After a person eats too much sugary food, the digested sugar will be absorbed into the blood.

When the blood glucose level is so high that it exceeds the absorptive capacityof kidney tubule,
glucose is excreted with urine.

EEREER SRR B T RIOREE AR - B T R A R S - DA
R/ IVE R FRIRE ST » A BEBERE R -

State and explain the concentration of urine when we drink al lot of water.

AR R TR A B BATIBR T 1R S K -
When we drink a lot of water : water content in the body is increased, a smaller proportion of water

is being reabsorbed, therefore a lot of diluted urine.

SAEAINZRGENIN > ) EEBI /KR - R A R AR KR -

State and explain the concentration of urine when our body is short of water.

AR R IR B R M B AR UKE -

Kidney reabsorbs most of the water, small amount of dull yellow concentrated urine.

B FHR A 7K - S A it SRR L= K

Why is the concentration of urea in pelvis higher than in glomerulus?

RAEE N RRIRE SR B/NRIT?

It 1s because the water in the filtrate is reabsorbed.

PR 555 SR A A 7R 3 A s e
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Why is the amountof glucose in blood entering the kidney higher than leaving?
RAEA B RN H A = R = B I ?

It is because in the kidney some glucose is used to provide energy by oxidation.

KIRSAEE N et A i (R R (e -

State all the functions of kidney.
BRI AT TIEE
1. Osmoregulation
B
2. Removal of excess salt
HERRE 2 R
3. Excretion : to remove urea.

HRMEEY) « HEERIRSS -

Distinguish between excretion and egestion.

SR E FFIPEEEA -

Excretion : the removal of metabolic wastes from the body.

HRMAER - FERR SR A R ) -

Egestion : removal of indigested or unabsorbed food substances.

FEEIEH : PR REIR S BRIy ) -

Give examples of excretory products.

BHFEIRIBIT -

They are carbon dioxide, water, urea and bile pigment.

EFE S ~ 7K IRENEESR -

For the excretory products of the above question (carbon dioxide, water, urea and bile

pigment), state where it is formed, and by which process it is formed.

177

S LT PEY) (TS8R - K ~ IRFREESR) - ShlFEH EAEMRRE R E AR AT Y

B -

Carbon dioxide is formed in body cells by cellular respiration. Urea is formed in liver by

deamination. Bile pigment is formed in liver when old red blood cell is broken down.

AR AR AR IR EE A 5 PRERAEHT BRI e RE A P iRp 2
Mt 2 TE I IR LI SR e P S8R 4

After eating a lot of beans, how would it affect the urea concentration in urine, explain.

BEAARENE - U BIRHRARRIR? 5 -

The urea concentration in urine will increase. Beans contain a lot of proteins, after digestion it will

be converted to amino acids. The excess amino acids will be deaminated in liver and part of it

becomes urea. This will excrete out with urine and make the urea concentration increase.
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ARl RR M BT - BRI E S A NEEHE - HEHESEFENVNG®E
BRI RSN - HoH @ % MV AT W B IS RR S P T R 32 > BRIt A
IRFE LT

Explain how does the brain carry out osmoregulation.

R AT e T AR

In the hypothalamus of the brain, there are groups of osmoreceptor cells which are sensitive to

the osmotic pressure of blood. When the osmotic pressure of blood increases (eg. when the body is
dehydrated), the osmoreceptorswill send impulses to the posterior lobe of the pituitary which will
then secrete a hormone called antidiuretic hormone (ADH) into the blood stream.

Through the blood, ADH reaches the collecting duct and increases the permeability of it. More
water will be reabsorbed from the collecting duct to the loop of Henle so that the water can be
reabsorbed once more at the distal convoluted tubule. By this method, more water is retained by the
body. When the osmotic pressure of blood decreases (eg. when a large amount of water is drunk),
less ADH will be released from the pituitary so that more water will be excreted from the body.
FERSFESHY N F i BB R - A TAN BB R IR R AU -

EIMARBERE_ LTINS #EK) - BE RSl & r SRS R e RS IR - e
Rll7 e SN GRS

FE M > DIFIREGREER BRAVERIRE - ST EIKIEN: - B SR KIEERIRE IR
WGEFRRE » ZK BT /) VE FE AR > AL - Sl R B2k
HIMRBERE TR TIRZ/K) - SHGRIEER R DI TTHIPRERE MR T - 2K
VAR iezloaniicANE

Explain the maintenance of plasma sodium (salt) level.

PRI AR I P Sl 7 (B K S -

The maintenance of plasma salt level is controlled by the hormone aldosterone secreted from
adrenal cortex. It alters the salt reabsorption in the distal convoluted tubule. It stimulates the
active uptake of Na from the filtrate into the capillaries.

L PP (R A 7 252 P Mgt T b PR P P22 61 e e BT it 1/ VE R 9 - B
WARRE - ERFHENEE 10 L BEE - R e SE R o

What will be the change in blood pressure in severe sweating?
REHTHIMEAH RS ?
Severe sweating leads to loss of water and salt from the body. Loss of water leads

to decrease in plasma volume and thus decrease in arterial blood pressure.

KREHET (B KAERERS > Dok MRk > 5 2 R -
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What events will occur at kidney when the blood pressure decrease?

IR TR S [RE B aef PR A S HE -

Firstly, adrenal cortex produces more aldosterone to increase reabsorption at
kidney tubules. Secondly, glomerular filtration rate would decrease to decrease the
excretion of water and sodium.

B 0 Bl R A AR B 2 TR A AR B R VE R BRI -

FLR B/ NERA T R Sk g LA A 7K SR R -

What happen to the hypothalamic osmoreceptor when there is a loss of water?
KRB H T LS BERZ S AR E - T iSRRI SE?

Loss of water leads to increase in plasma osmolarity and thus stimulate hypothalamic
osmoreceptors to secret antidiuretic hormone (ADH). ADH leads to an increase in
permeability to water of collecting duct so that more water is reabsorbed into plasma.
TROFHITRRIET S IS RBE IR - R T R sz 4 -

BB e e TG PR TS R AR - AR TS DT PREGER W - GRS
IROFHTEWRIL - AR E By i — DR K I3 38 PR BRI R - (R TR PRI

Explain the biological principle of kidney machine.

PR E R A YR B -

A kidney machine carries out dialysis, a process in which the patient's blood flows on one side of a
thin membrane while a solution, called the dialysate, flows in the opposite direction on the other
side. This is a kind of counter-current flow. It ensures the most efficient exchange of material across
the membrane. As the membrane is permeable to small molecules such as urea, this waste product
will diffuse from the plasma where it is relatively highly concentrated to the dialysate where its
concentration is lower.

To prevent the loss of useful substances like glucose and salts, the dialysate's composition is the
same as that of normal blood. This means that any substance which is in excess, e.g. salts, will also
diffuse out until they are in equilibrium with the dialysate. Large molecules such as blood proteins
are too large to pass through the membrane and there is therefore no risk of them being lost to the
dialysate. A patient's blood needs to pass through the kidney machine many times to ensure the
complete removal of all wastes. Thus, it is necessary for dialysis to take place for up to ten hours
every few days.

VR BRI HTEATE A - SR S i N RIS EIR R — &) - SR AIHESS—2 DIFE S
FIEED - eI B RS S IR A Y E REET T AR ACHA o FRHEIRIE ] DA AN
PRGN 2550 - 15 SRR Sl B I P B B P B AT R -

Ry 7 BRI e A BE AR5 A PR 25 SBATRI e B HE U AT » &
RN TR E - RS o R EEATRS M - BIME SR T
FER AR KIMANGE LR - FTLANAAER Z fEhe - o9 NI R O B s 3R - DA
TRESEFTA HIREYARERR - N REE A R 2 T 10 /NRFAYBEES ©



Check point JHELuE (55)

1. Explain the rise in metabolic rate of homoeothermic animal in cold temperature.

RSP EIREYHERG R RAGHEREG LA

180

The metabolic rate of the homoeothermic animal rises in colder temperature so as to produce more

heat to compensate the increased heat loss. This maintains a constant body temperature.

FEARIRL N IEREN I ARG b2l e A 5 25 ) BAREARHHTE FROR Y - 3E TR [ e -

2.  What are the responses of the skin to a sudden hot condition?

R SRR PR S ?

1. Vasodilation
IIKER TR

2. Increased sweating
ST

3. The hairs lie flat on the skin
SEC A

3.  What are the responses of the skin to a sudden cold condition?

BB e R PR HE 2

1. Vasoconstriction
IIKERIE ]

2. Decreased sweating
A HAT

3. The hairs are raised

%E/ ﬁX

4. Name some ways of producing more heat in the body during cold condition.
A — BRI SRS A R 5k -
1. In a cold condition, the body has a higher metabolic rate.
S R -
2. Ina sudden cold condition, shivering can produce heat.

ZRANIELIRF ~ BHE ] AR B -

5.  What are the responses of the body to prolonged hot condition?
BRI BE E E ?

(1) The subcutaneous fat becomes thinner
BZ MR -
(2) The metabolic rate becomes slower.

TR -
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What are the responses of the body to prolonged cold condition?

SRR G EXE ?

(1) The subcutaneous fat becomes thicker.
R U -

(2) The metabolic rate becomes faster.

TR -

Explain why heat loss from a person’s body is mainly through sweating when air
temperature is higher than the body temperature.

fER R E SRR R NIRRT - ANERTE B IRNT AR

When the air temperature is higher than the body temperature, our body cannot depend on

losing heat by condution, convection and radiation. Sweating becomes the main way to lose heat.

The evaporation of sweat can carry body heat away.
PR 2SR S LG TR » FTDAS A AR GEERE ~ BRAUNIBES 5 AR » T2k
FERABA 1 BERTS » TT/KAYZRSE el S ile ERYBAGETAE -

Explain the sweating rate during vigorous exercise.

During vigorous exercise, the sweating rate is higher than that of at rest. It is because our

body will produce a lot of heat during exercise. This increases the body temperature. Thus our

body increase sweating rate to get rid of this extra heat.

TEFTEAZ RN - 7 AR TR SR EE R SR A TR Y5 © dE e R R B Iy B e AR R A
I 2 M AV et=g L I[N RAR LT Nl

H

Explain the rate of urine production during vigorous exercise.

During vigorous exercise, our body will lose a lot of water through sweating. The water

potential of the blood drops. The nephron will reabsorb a greater proportion of water from the
glomerular filtrate; therefore decrease the rate of urine production.

AETTEIZEHBNIN - SHSRBRT IR KSR » MR ZKTERERI TR » B e B/ Nk
R LIRSS > PRI

Explain why the face becomes red when doing vigorous exercise.

PR R R BN RS R (T PR S I -

During vigorous exercise, our body produces a lot of heat. The arterioles of the skin expand so
that more blood together with heat will flow to the skin surface. Heat lose to the surrounding

and thus our face turns red.

B - ANBEZEA R ENGE - FTLARR R/ NIk i - i RO S - BaethbiE.c
IMTELAR » iU sk -
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What is the importance of reddening of the face during vigorous exercise?

BIZGESRF R (PR E R ?

The arterioles expand will promote heat lose from the body. It keeps the body temperature
constant. Thus enzymes can function at the optimum temperature.

R R N REER e S N - i iRAEREIRE R /R - Bt i e FEIR A N 8
TER -

What kind of weather will have a high risk of heatstroke?
KRR AEAFE?

High air temperatue with high humidity and low wind speed.
re TR R S AR

Explain the effect of high air temperature and high humidity on man.

R R RN AR -

If the air temperature and the relative humidity is very high, the life of a person will be endangered.
The evaporation of water from the sweat become very slow and heat could not be lost from the
body. As a result, the body temperature increased leading to the increase in the rate of metabolism.
The increased in metabolic rate caused the increase of the body temperature further until it became
so high that disturbed the normal functioning(denature the enzymes) of the body and endangered
the life of the person.

E e L IR - N AT 2 B o TR IE AR - BVRENREIE SIS AL

O R _ETRG [RGB AR B iR E—0 BT RS R
A IE RS R B ER ) - i N R o

Explain the role of hypothalamus in temperature regulation.

fiERE T SRR REERERITRE -

In the hypothalamus are two thermoregulatory centres, the heat loss centre and the heat gain

centre.

T A AR B AR & PG o BV O ATEE 2l -

The hypothalamus can detect the body temperature through two ways:

N A EE L Wl AP EAAE -

1. Increased in skin temperature due to high external temperature is detected by skin thermoreceptors.
The information will be carried by nerve fibers to the thermoregulatory centres.

SRR INE S A ERE TS > EHE TRURE RSB - FUSKS e s 21
FE At

2. Increased in core temperature (blood temperature) due to exercise is detected by thermoreceptors in
the hypothalamus.

PRI B 88 it 5 | B0 B8 PR B (ILVRR RS ) 7H& B T E B AR B iR 2 28 4R A o
After receiving the information, the hypothalamus will make the corrective mechanism.

WEFEE - T g SRS -
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Check point JHELuE (56)

1. Which organ controls breathing.
IR R 57 B P o B T2l ey 2

Breathing is controlled by respiratory centre on the medulla of the brain.

SIS PR, E AR (U P2 ARG -

2. From where does respiratory centre receive the needed information?

WP R (v B P TR R

1. Chemoreceptors in the respiratory centre: detect changes in the carbon dioxide content and
oxygen content in blood.
IRz Hol: A A1 B2 Az A BRIV N B — ARl AT 48 Bl

2. Chemoreceptors in the aortic and carotid bodies: detect changes in the carbon dioxide content
and oxygen content in blood. The aortic bodies are some parts of the aorta wall. The carotid
bodies are some parts of the carotid arteries which supply blood to the neck.
T B IR ES AT SH B ARES A A A SISz s PRI N B — Ak AI S 2 8 L - L EhIRES AL
RREINREE | - SHEIIRES A SHEIREE L SHENR & BRI AL -

3. Stretch receptors in the lungs: they are stimulated (and send out impulses) when lungs inflate.

Tl IR RS2 A T HBERIRS > SR S RS IR AT -

3. How does respiratory centre initiate inhalation and exhalation ?

W R AT 5 [ B8R SR SR.?

The respiratory centre sends nerve impulses to the intercostal muscles and diaphragm muscles to
trigger inhalation. When no impulse sent to the respiratory muscles, exhalation occurs.

PR oA A SR AT T RSSO » 5 BRURSR,» B o L oA R -
ISR -

4. How does respiratory centre control the basic rhythm of breathing ?

W, A AT 2 R R R AR B 227

The feedback mechanisms between the respiratory centre and the stretch receptors in the lungs
control the basic rhythm of breathing.

IR AR PR A ) T AP 2R Az s AR RS AACRERF R U S AN 2%

5. Which factor in blood affects breathing rate?
MR PRI R B IR R

Both rate and depth of breathing is affected by the carbon dioxide concentration in blood.

PR ) SRR S 5 32 AL ) — S8 AR B T s 2%
The respiratory centre does not respond directly to change in carbon dioxide content in blood, rather,
it responds to change in pH of blood.

RS H I TR A2 L P A AR I= PP 2 > (WG AR -
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What is the effect of change in CO; and oxygen concentration on rate of breathing?

SR MR — S AR IR R SR SRR B PR R AT EL P R 7

Increase in carbon dioxide concentration will lead to a decrease in pH of blood. This will lead to
increase in rate and depth of breathing.

NI — S Atk R G IR pH R - G [0 MR L -

Decrease in oxygen concentration will lead to a less obvious increase in rate and depth of breathing.

Egliveentl I WIN-CIE (R ENPER S T2 c2a Lyl [N E6 & S Y- e =Rl <scpl SR

Explain in detail the mechanism of increase of respiratory rate by increasing the

concentration of CO,.

AERTFERRE I — S AR IR EE QLA E PR =R 2

Increase in CO2 and decrease in oxygen are detected by chemoreceptors — the aortic and carotid
bodies in the walls of major arteries. These chemoreceptors are sensitive to minute changes in pH.
When pH decreases, nerve impulses from these chemoreceptors are sent to the respiratory center.
AR IR AE SRR A FEA B RS2 s TRl M2 - SRE R I B Y E BhRES
FSFNIRAS » B2 (LS RSN N pH IR » ¥ pH RS » (LR Re
28 HIRIET > (EREIT AR -

After processing, the respiratory centre sends more nerve impulses to the respiratory muscles to
cause them to contract faster and stronger. This increases both the rate and depth of breathing. More
carbon dioxide is removed from blood at a higher rate.

BREHFVEAR » WA P 3 B S AR AIRE B - e M UGS R T AT )T 3B
IR (R ARG RE SN > (R IT BE DRHEFRAE I TP Ay — S5 ik -

What mechanism makes the heart beat?
LR Ll ?
Heart beat is myogenic: i.e. the muscle has an inherent capacity for beating.

PR DB LR - RZENAAT B 2HHiEr ARE

Which node initiates the contraction of the heart?

EPERES [3 LReIBkEh?

The contraction is initiated at a point, the sinoatrial node (SA node), at the right auricle near the
entrance of the superior vena cava.

(A ARG — AR AR AR SE A DAL AR RS ol - EniNe OB (L BN BER:
VT EIERHRIRHE AL P HIFIRAL

How does the SA node initiate the beating of the auricles?

B ARG AT 380 P HIMGE?

As the sinoatrial node initiates the beating, it is also known as a pace maker. It sends out
rhythmical waves of electrical excitation to both auricles, stimulating them to beat regularly.
Pt R DA AGHR - R AR SRS - C L2 M SR R (B BOAS WA 1 0 B
R EATTAH A R —IRF [ it
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How does the wave of excitation from SA node initiate the contraction of ventricles?

TR ST SR A BB BT 5 |38 L == e 2

The wave of excitation from SA node then reaches a similar group of cells known as the
atrioventricular node (AV node) 0.1 second later which lies between the two auricles. To allow
blood to be forced upwards into the arteries, the ventricles need to contract from the apex
upwards. To achieve this, new waveof excitation from the AV node is conducted along Purkinje
fibres which lead along the septum to the apex of the ventricles from where they radiate upwards.
The wave of excitation travels along these fibres and causes muscle contraction starting at the
apex.

B RAR1R(0.1 B ZE — B PRI RIIERE s Fo 224G - F = AGALh Wil (o 5 o ]

Ry 7B A EHE - HEHEABIIK > L= UZEGEIR N SR A LG - S5e ieE e - 2K
[ P 2 A T B e I EL A PR AT < PR (5L > 35 el =5 L = Ml
DR - FEE A R EAGE o BTN S A R S BRI > 5 REITLIAY
Wekies - OS2I - IR —RF A R T IScH - HE(E AR AR R LA -

What is meant by cardiac output?

HRER L E?

Cardiac output =  stroke volume (70 ml) x heart rate (72) = 5040 ml (5L/min)
O = LR (T0ml) xR (72) = 5040 = TH(f578 5 T)
Give the name and location of the nervous system that control the heart rate?

AU DR A A R AR IBIALE -

It is autonomic nervous system within the medulla oblongata of the brain. There are

two centers in the medulla which control the heart rate : The cardio-acceleratory center

and the cardio-inhibitory center .

Ol RN B HRMUATZERINY > AEAEARAAE N O R (8 R — O s e AL
AN Al -

Explain the control of heart rate by cardio-acceleratory center.

FERER Lo 3 R AT 2 R o

The cardio-acceleratory center is linked by the sympathetic nerve to the SA node. Impulses from
the sympathetic nerve result in the secretion of small quantities of noradrenaline from the nerve
endings at the SA node onto the cardiac muscle. Noradrenaline is powerful in speeding up
cardiac contractions and increases both the stroke volume and heart rate.

OIS A RS R AR BT oA - ICEIRPHIRY - 38 SRR Er A Ll LA
EHE ERER  BEE EIRSREE I OSSR SR R - e -
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Explain the control of heart rate by cardio-inhibitory center.

PR LR AR AT PR Lo PR -

The cardio-inhibitory center is linked by parasympathetic fibers within the vagus nerve, to the SA
node and AV node. Impulses arriving at the parasympathetic nerve endings result in the release of
small quantities of acetylcholine onto the cardiac muscle, inhibit activity of the pacemaker, thus
reducing heart rate, stroke volume and hence the cardiac output.

(O] A T R A AR ORAE () B RS St e o St i - RS
W - HNFECRERATEED > B ORI R R O

What is the stimulus to affect the activities of the cardio-centers?

TR S S B U I AR O FP R ESE A -

The activities of these two centers is affected by the pH of the blood which in turn depends upon its
carbon dioxide concentration.

FEHIE AR AR LB B IS DL E - BRI HY pH A - 1TE SRR IR - — A iz
ﬁx'? o

State the detector and explain the physiological responses occur when the level of carbon
dioxide in the blood rises.

AR B — S AR U B T g s AR 2 A AR AT S A A B S FE -

When carbon dioxide concentration of the blood increases as a result of vigorous exercise,
receptors in the carotid and aortic body detect this change and send nervous messages to the
cardio-acceleratory center. Impulse is then generated in the motor neuron to the heart and
intercostal muscles and diaphragm which increases the heart beat and ventilation rate, thereby
increasing the rate at which carbon dioxide is delivered to the lungs for removal.

BB Bl M i SRR TS - MY pH R > BRI SHE R 1L
ERZ SR PRINEE—8Y > G ia) O R A RS IRTET - s e PR s Co s - feimine
T i A A

Describe the hormonal control of the heart rate.

ARl SRR -

During exercise and excitement, the sympathetic nerve will send impulses to the adrenal gland to
increase the secretion of adrenaline, and thyroid gland to to increase the secretion of thyroxine.
These hormones, especially adrenalin, are powerful in increasing cardiac output to prepare the body
for action in emergencies.

SEEMIZERINE - AR S 2 LA IRAT R R el B ERRER » SCHUIRER -
IRBRER G SR - CHUEE EIIRE - g Ot - (S HG VRO - JERMSEiL -

What happens to the heart rate when sympathetic nerve is stimulated?
E R RS SZ R - (DR R

The heart rate increases.

OHEREHE -



20. What happens to the heart rate when the parasympathetic nerve is stimulated?
ERIERE SR - R EEEML?
The heart rate decreases.
ORI -

21. What can be deduced about the nature of innervations to the heart?
DRI EE?
The heart receives two nerves of opposing effects.

(R AZ B R B AN [R SR A F AR P47l o
Check point JHEuE (57)

1. Name the sex hormones that are produced by the pituitary gland.
AU IS T =R I HEEGE -
Follicle stimulating hormone (FSH) and luteinizing hormone (LH).

(EINTEHGR(FSH) A e SR (LH) -

2. Name the sex hormones that are produced by the ovaries.
AU IR AL AT BRI PERGR -
Oestrogen and progesterone

EEGR A4

3. Give the functions of FSH.
A RIS RAITIRE -
FSH stimulates the development of immature follicles in the ovary.
TSGR HI A IS -
It promotes the secretion of oestrogen form the developing follicles.

EREEE A PRI IN A EGR

4. Give the functions of oestrogen.
AUHHESRAYIIRE
It causes repair of the uterus lining following menstruation.
5 B H A& -5 WIS A -
It stimulates the pituitary to produce luteinizing hormone (LH). (and also FSH*)
R AE e B iR (eI -

5. Give the functions of luteinizing hormone.
AR AR RAITIRE -
It causes ovulation.
(eI -
It stimulates the ovary to produce progesterone from the corpus luteum.

SR LA 2 2 e

187
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6. Give the functions of progesterone.

AU ZNARITRE o

Progesterone, produced by corpus luteum (yellow body), causes the uterus lining to be maintained
in readiness for the embryo.

FHEAR Tl » (71 PSSR ISLRE > MEGRIMEAYREA

High levels of progesterone and oestrogen together inhibit the secretion of FSH and LH from the
pituitary.

re /KA MEGRATIZ2 — LS > FIRIR S MR A M e iR -

7. State the sequence of the production of the sex hormones.
AR E IR
The hormones are produced in the following sequence : FSH, oestrogen, LH, progesterone.
R YR FpAR s FSH ~ MERIGR ~ LH ~ 2 -
Progesterone (together with oestrogen) at the end of the sequence inhibits the production of FSH.
HHEAR R A Z2HH CRIMERRE — D) I FSH ZE 1L -
In turn, the production of the other hormones stops, including progesterone itself.
M HAgER s A Hrpufs 2o AL -
The absence of progesterone now means that the inhibition of FSH ceases and so FSH production
starts again.
AT T AR FSH #YAE et b (S UMEHER (FSH)RY AL e BT BH I -
In turn, all the other hormones are produced. This produces a cycle of event — the menstrual cycle.
I AT HAEER T AR L AR B - 35 Sol R A 2O S B R P e A 7 — M i —
RG] -

8. Which hormone inhibits the production of FSH?
HREEGRIIH] FSH R4, ?
Progesterone (together with oestrogen)

2P CRIMERIGR — i) -

9. Explain the action of contraceptive pill.
fERERE LN A
It contains both synthetic oestrogen and progesterone and when taken daily it maintains high levels
of these hormones in the blood. This inhibits the production of the gonadotrophic hormones from
the pituitary, and the absence of FSH and LH prevents follicle development and ovulation.
AN A O I MERGRAN 2 - R RIR - Al mE SRR P R R = /KR - S5 fE
AR A IS TSR - B2 (e ONYEHEIGR R s iR v RS 75 S HEa -
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10. What is the importance of hormonal control of the menstrual cycle?

HREERERER A P EEM?

1. Ensure one ovum is discharged at a time.
EARERAHH—@EMF -
The other follicle will undergo development only if the ovulated ovum is not fertilized. This
would result in better survival of the foetus, and avoid expenditure or a large amount of energy
in developing unnecessary ova.

HAME A G ECHFHNIIN FRAEXBR T %5  anlh A EENEEKE KBk
REAFENIPFRGEE  EHERESE -
2. Give time for the growth of ovum.

BRI FER o

Ovum needs time to accumulate nutrients for growth and mature.
O 7 T T A RR S B A R BB o
3. Prepare for implantation.

R tE A E 8T 2 M o
It gives time for the hormones to exert its effect so that the uterine lining is thickened for the
implantation of embryo.

w5 T R IRF ) 28 1 LM > 5 T NG IR > DIEIRRARE A o
4. Prepare for the next possible pregnancy.
BT —RIRBEF % o
Let menstruation occurs and sex hormones secrete again to start the next cycle and hence next
possible pregnancy.

e H G A R MR W R M AR 2 50 — G - B3 T — KRR HEfi o

11. Explain the treatment of infertility by hormones.
fER TR RIG IR B?

1. Treatment of failure of mature ova production by FSH: It stimulates follicle development
FRIMEHGR TGRS REAE AL AN T R REON

2. Treatment of no ovulation by LH: It stimulates ovulation
M B HEER TG HENREBRIN: BRI

3. Treatment of failure of implantation by synthetic oestrogen and progesterone: It stimulates the
thickening of the uterine lining for the implantation of the embryo

FIE EMEHGRAI 22 i A R EE DA A BRI = WIBSINIE - SRR TEAE A
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Check point JHELuE (58)

1. What will be the impact of human population explosion on the environment ?
ANORIRHBSRA R ?
As the world population keeps on increasing, more land is needed to feed and house people and for
various economic activities. As a result many natural habitats are destroyed, the balance of nature is
disturbed. Many organisms are endangered and some are near extinction. Natural resources such as
coal, natural gas and oil are good fuels. They are sources of plastics and other useful product.
However, they will be exhausted if they are continuously extracted from the Earth. In addition, the
development of technology after the industrial revolution in the 18™ and 19™ centuries has also
caused many types of pollution. The environmental problems caused by human become more and
more severe as the population increases.
EERACIRFHE BT - NSRRI 0 PR AR R R - A Fr A T TR &) -
Ry Dimeid teie 2 - NI T3P 2 RARA MBS SRR N H APy - sl A Ydiie
FLERIAE o So— 5 ANFEANETE R e e R AR B o AR R R L B R R BRI AT
DL BB o S04h o AE T/ I HJUL iR - T2 - 5 [3s%
FEIS ORI - SR REERET > AN TIRYANETIE N - RS ALl H e -

2. Why is population control necessary?
R EREEERIAO?
The rapid growth in human population will incease the exhaustion of natural esources and
environmental degradation. Population control can help ensure a contiuous supply of natural
resources for our current needs and for the future generations.
NS R oSSR RN AR N IEEOR A - 5 THERFMIAIRAUH 78 e IR TE - 3¢
TIAEPERIA I -

3. Suggest some practical method in population control.

R — R N ORI B8 7 -

Birth control is the most effective mean in reducing human population.

A BV A R N LUK T -

Family planning is essential in educating people the advantages of a small family so that they are
willing to carry out birth control. In case of an unplanned pregnancy, legalized abortion is also an
effective birth control mean.

R THPAPEH A UG R B B Be AN R - MR e A4 m e
HEENE - ey AT alim s (B i s - Sk — i 8aiedl AL R 5k -
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4. With examples, explain what are non-renewable resources.

PR TN W AR -
They cannot be replaced as they are used. There is a fixed quantity of the resources on the Earth and
in time they will be depleted.

EFH IR TTRA - EFHEER ERBERAIRE - A —BRIRIR B FH5¢ - BIA:

(a) fossil fuel: eg. coal, petroleum and natural gas.
e sRt © BIANEE ~ AR ARG, -
(b) minera

YIE -

5. With examples, explain what are renewable resources?
BT AR S P A R
They can be replaced. They are things which grow. They are not produced in limitless quantities
and their supply is ultimately exhausted if the rate at which they are removed exceeds that at which
they have been produced. eg. agriculture, fishery, forestry and wildlife.
MG ATEA - EfErEERYE - BIAIRS AT -
EEefMA SRR E A ER » IR aMERESR B e BRI SR S Y e M A AR
HIGF - EAMEE R o B0 B3~ FE - ARMSEMIEF R4

6. What are the consequences of uncontrolled usage of resources?
TR BRI PERIRER ?
(1) Environmental degradation:
FHEBSEER -

(a) Landscape destruction:

BB -

Over exploitation in forestry and the unrestricted hunting of wildlife has destroyed the
scenery of the nature.

PRSERY I RE PRI 2B A= MR AN 2 SRR Erhsel B AR A RERY S BE S (T, -
(b) Soil erosion:

TiRRe

Over exploitation in forestry and over grazing by animals remove the protective natural
plant cover, thus enhance the action of wind and subsequently promote soil erosion.

PRI FEE BEERFIE RS AR - et b E B BIRRERRSAE - S RS R R Iy
figé - BRIy T HVGE - D e -

(2) Exhaustion of non-renewable resources:
FERAN AR ¢
(a) Exhaustion of fossil fuel : It is estimated that the supply could only last for 150 years.
el Ao e — 5 IR A
(b) Over exploitation of renewable resources :

FERHEY)E - J5 FONIRBIPAER - Bt e SNSRI BEER S -
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(3) Over exploitation of renewable resources :

PR BIER A A AR
(a) Over exploitation in fisheries :

SRR EEPATR -

It results in a decline in the regeneration of fisheries yields.

DRI 3628 5 7 (o S AT ) S ROIRF LT - 1 [y s B IR -
(b) Over exploitation in forestry

MREEMEEEBHER -

It results in a decline in the regeneration of forestry yields.

FRIEATEEEBHER » S BRI e S R 1R 5 oM BRI -
(c) Malpractices in agriculture:

e SN

Destruction of natural habitats

IR RS -

Soil erosion

A

Chemical (toxic) pollution.

TEERGREIE) TS 3 ©

Chemical fertilizers has adverse effect

Ol F:

Chemical used in rearing livestock has adverse effect

PER RS

7. Explain the difficulties arise at recycling of metals.
e S BA VBRI B EIR IR EE -
In theory these metals can be recycled, but in practice this is often difficult or impossible for
various reasons:
Bifgw ESem LR o (HEER ERREEET Y -
1. The metal may be oxidized or converted into a form unsuitable for recycling.
%A P RERC S M B A E SRR A P -
2. The quantities of the metal within a material may be so small that it is not
worthwhile recovering it. e.g. The thin layer of tin on most metal cans.
fe s B R SEAE S Y & B A RE R AMERR E AR - BT aiE _EAY
— JEFHEHE -
3. The metal is often combined with many other materials, which make it difficult to separate.

FELGE FTREAI SIS — SRS oA E il > e -
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Explain the effect of over exploitation in fisheries.

R PIREGEIEE -

Results in a decline in the regeneration of fisheries yields.

Extinction of certain species and disturbance of the ecosystem.

PRI P S (o SN e SRR T » 1 [ e B e -
B | R A A LR RERY 7 -

Explain the effect of over exploitation in forestry.

fEREREPIRMSRRIE -

Results in a decline in the regeneration of forestry yields.

Extinction of certain species, and a disturbance of the ecosystem, resulting in a

Decrease in other fauna, landscape destruction and soil erosion.

FRIEATEEBEER » S BRI L SR R A AR o [ B R IR -

38 0 [RESCCE T RRA A R AL AL R/ Pl - AR S (iR e - SO 2R 1
S -

What are the undesirable effects of the chemical control of pests and weeds?
{2 EE R B AR A TR R R ?

The continued use of one pesticides to control specific pest often leads to the selection of a
resistant strain. It is better to alternate the use of recommended pesticides rather than use the
same one every time.

TR MRF I 687 P () — e A e 35 DA 1) H M 35 sk & (R B A AR U - i O 68 P 1S [ Y SR 355
SR WA A A P () — e A R B A £ o

Some pesticides are very poisonous. When leaked out accidentally from the field may cause
great harm to human being. They have to use with great care.

FU R RENFEIRE & R NRHARR  EHARERERNGEE - Ut - M8
JE/INOE T R o

The insecticides may kill non-target species. Many pesticides are non-selective (not specific) eg.
DDT. Besides the pest, it also kills other organisms like invertebrates, fish, etc. This upset the
natural control of population size in the ecosystem.

REERTRFEIEBIREY 0 KL BRSNS B R SRR A B E) - 4140 DDT »
B TR C BRI E &S 0 CINGRSCH EAEY)  BIAIEHEEY) - RS o GG AL
HARFAERTS - T8 T AR RS AT R -

They may have long poisoning effect. Some pesticides are long lasting, i.e. they are
non-biodegradable. eg. DDT is fairly persistent and can accumulate in the fatty tissue as well as
along the food chains. DDT reaches a high concentration at upper trophic level and may kill the

animals which contain it. Even though the concentration is not sufficient to kill, it may cause harm.
The birds may be infertile and the egg shells are so thin that they break during incubation.



11.

194
FERESHRE  EERERFANE Mg %A Y - #1420 DDT
FERSE - REAEEYII IR RETE - SRR - ES R R L FERRSHR
R M EERESHENEY  MBENREANELIBILZLEY) > TEMBEGEE  MER
FKREFR)  AREZRGHGRE  ARRERIGREDBRA -
They may harm the aquatic organisms. Fungicides usually contain mercury and copper. These
heavy metals are poisonous. They may pollute the rivers and coast when they are washed away by
rainfalls or leaked into the underground water course.

REEGHEEKRPEY B RERAE &AM WERESBIEH S EMEEIai
Mg CIRF &5 R s - BUFE T KB Bt H R 75 Gg o

What are the adverse effects of excessive use of chemical fertilizers?

HEHEFAMCIEA TR R &R ?

The excessive use of chemical fertilizers will pollute the environment by causing ;

AR PSS R AR R A S BR R -

Soil erosion |-

The excessive use of chemical fertilizers will decrease the soil fertility render the land unsuitable
for agriculture. It is because the intensive use of chemical fertilizers implies that organic fertilizers
are being replaced. The soil becomes lack of humus or organic matter, and thus the water retaining
ability is greatly reduced. When the farmer abandons the land, the top soil cannot be protected by
vegetation and may be washed away easily by rainfall leading to soil erosion.

B A AR C SR IR IE T BEE AN FE SR - IR R B AL SR A B IR
M » T IRERZ I S Y - DROKBET IR RS NI » B R IR S A IR - IR TR
AR RTEHIRTKMGE - SIECREEEAL -

Pollution 754 :

When too much fertilizers are applied to the farmland, it will not be all absorbed by the crops.
Some leached into the nearby rivers and lakes. These fertilizers act as the nutrients for the algae.
The massive growth of algae will upset the ecological balance and pollute the water course. It
finally choked up the rivers, a condition called eutrophication. The algae used up the oxygen in the
water at night. This causes aquatic organisms die of suffocation.

ERZANCHEH IR - B EYIGAN g 58 BT A AL - A7 e Eriite (M) M B i
KR - BRI E R R B B - (SR eI R » SRR a8 P
T5HUKGE > 5 IB0AERZE - SERIUER R E SRR - BZEI AR K 8 SR AE TR A
H > sk AN RS T & ESEL

Other effects H At 522

The manufacture of chemical fertilizers would release harmful gaseous into the atmosphere
leading to air pollution and global warming. In addition, the leakage of fertilizers into the
underground water may contaminate the drinking water.

AT R RS - 5 (BT A S BRIR AL, - tbat - ALIE R A TR > 53Rk
155 -
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12. What are detrimental effect of land clearance on the ecosystem?

13.

B st € B AR TR PRI 7

Depletion of lot of plant and animal species.
RzBEVRESHX -

The removal of natural habitat will lead to the extinction of many species.
H R4 R R bR & 5 | BUR % S AE A -

Loss of a lot of valuable medicine.

BEFSHRANEY -

Many important Chinese herbal medicines are come from forest flora.
7% H AR TP EEEE R 2K B AR ETIRY -

Reduce the removal of carbon dioxide and the renewal of oxygen.

WD S LRI BEBR RN B E R AVALRE -
Vegetations are important in producing oxygen and removal of carbon dioxide. There may be green house
effect as a result of increasing atmospheric carbon dioxide level.

TEYIAE E AR |RMIFIBEERR — S btk H TR E B> — SAUIRAK IR b TR & g | i 2 200
Destroy the beauty of landscape.

RIREEHRE -

Soil erosion.

TR0 -

Land clearance may lead to soil erosion as peoples abandon the land later.

It is because plant has the function of holding the soil particles, protecting the soil from washing away by
heavy rains and adding organic matter to the soil.

e 3t 5 | S5 AR A o B N AT R St T 2R Y BRI > S R R IR e 4 R - RGE
KA BZHAKKI R RGN ERY) - g5k R -

What are the impact of land reclamation on marine organisms?

S NS YRS B P 7

Destroy the habitats of marine organisms.

IR B FEMRIB REE -

There will be a loss of marine habitats along the original shore line due to reclamation. There will be a loss of
breeding ground or feeding ground of many species.

N 1 g AR AR PR A SR G KRR K 7 2 A Y USSR & Kk R E Ml R I Ao i -

Marine organisms are directly killed by burying the animals as a result of dumping of soil at the
reclaimed sites.

WV IR IV  E B TN S IE K ERVBV MR - (HEIFT 2 g e LY AL -

Increase in suspended solids in seawater.

ANEKPRYREIFRT -

This reduces light penetration in the water column thus affecting photosynthetic activity of phytoplankton.

& R E A R R - BRI YIRS TER -
The zooplankton would also be affected as they feed on phytoplankton.

BV ZE R > W EMGEM R EmfEE -
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In turn the food for the predator community such as fish will decrease and the entire food web will be

affected.

R i B g A R BB NABENRY) R BE YR ag 22 -
The soil particles may clog the fish gills.

T 7K SRRV UG T DR 7 & BHL 28 SRR o

The feeding of filter feeders is seriously affected.

LR ERE o PIINESE > YR BRENZE -

Increase in nutrient level in seawater.

s AR R R o

Nutrients from the sediment are released into the seawater causing eutrophication (red tide).
ke L B EE > SIBRBKMEERMERAGLE) -

Increase in toxin level in seawater

BINBKBPHIERKTF -

The soil may contain heavy metals and organic pollutants which poison the sea organisms when dissolved
into seawater

L REEEESB ARG LRY) > GiEREK > EFEEEY -
Change in shore line may affect the flow pattern and flow rate of water.
There will be an increased wave action in harbour due to excessive reclamation.

Y AR Y U n] RE RS EK R RO R FE FNOK R BVAR S - FE g o o 58 SR i & i S vig v g

Check point JHELuE (59)

14.

15.

16.

Describe the effect of dust and smoke particles on the global temperature.

EERL AR SR R B ER AR S TR E?

Dust and smoke particles reduces the visibility, lower the temperature of the Earth. (ice-box effect)

BERIATE R REUR S R 22 SR RE S RE » kD Ia G AHIER - [ (BRI (VRFESUAE) -

Describe the effect of air pollution on vegetation.

ZERIGEHEY A HEE ?

The presence of dust and smoke particles reduce the available light energy for photosynthesis.
Damages to vegetation: sulphur dioxide, nitrogen dioxide can cause the collapse of leaf tissues.
ZERITRIPIIN AR ~ SRR SRR - R IE AR -

R S B R RN A A S AR AT THDERE -

Describe the effect of air pollution on causing human diseases.

ZERIGEH NERRE (HEEE ?

Causing human diseases: as lung irritants that cause respiratory diseases.

Asbestos dusts: lung cancer. Tetramethyl lead: damage the nervous system.

Carbon monoxide: reduces the oxygen carrying capacity of blood.

2SR A [RE AN

BRI 5 BRI e RS - 5 [BOPEE TR - BIANSCSR A KA «

T LR BRI AR AR e B A R PR SR A ey 5 (RS S S s A e -
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e H BRSSP I A B TSR IR RAR -
— SRR IR T 4 RE T

Describe the effect of air pollution on deterioration of materials.

ZERGHRHEN R TR ?

The acid rain formed by dissolving nitrogen dioxide and sulphur dioxide in the atmosphere may
deteriorate the concrete buildings and rocks.

The acid rain also increases the acidity of soil. In some industrial areas, the soil may be so acidic
that the plants cannot grow.

KRB S M SR AR AR 7K » SRR - E TS S AR e TSR B -
FENTIRETSE N - SRR - AEREE TR - Ve T ATREEMSRIR - P NESEYIN K -

Describe the effect of increased concentration of CO; on the global temperature.
SRR BT IR A R
Carbon dioxide in the atmosphere traps the sun's heat like a green house and cause an increase in

Earth's temperature (green house effect).

KSR S Atk B4 E AR C R BARE N R > A HBRKIRLRE A _E TR =50

Explain green house effect.

Carbon dioxide in the atmosphere traps the sun's heat like a green house and cause an increase in
Earth's temperature (green house effect). The rise in temperature that green house effect produces
will cause the gradual melting of the polar ice caps and consequent rise in sea level. This would in
turn cause flooding of low-lying land.

KGR RE TR A g T BRI A B A2 20 (EE PR P b AR eSS R N PR R
M SRR REAE - ABERIETRZES) - IR » SR AU BB SR N - b = Y
B BEEINA RN == W RE A% - IR = S0E S T BOtERAIRE BT - BERIR ok L, -
AR BT GRS [BURE T K -

Explain the beneficial function of the ozone layer.

R R A JEHIARR -

Between 15 and 40 kilometres above the earth is a layer if ozone. A large amount of the potentially
harmful ultra-violet radiation is absorbed and so prevented from reaching the earth's surface. Living
things are protected from radiation that otherwise would destroy them by changing the structure of
their nucleic acids, causing sun burnt and skin cancer.

Bk T RN A B RAA — AR - IR CRA ST IR A SRS HE Ry =it
BRI S AN REREIIBRR I » ARV B2V RN G TS - N RIOthedUs L%
RS - 1 U R R B S R # o
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With an example, explain the effect of air pollutants on ozone layer.

BT R RIS R RSB -

Pollutants such as the chlorofluorocarbons (CFC) can affect the ozone layer. They enter into the
stratosphere irreversibly react with ozone molecules. The ozone molecules are broken to oxygen
gas. This beneficial ozone layer is being damaged by atmospheric pollution to the point where a
hole in it had appeared over the Antarctic and possibly the Arctic too.

AT RS TR R R i IS @ik (b P)(CFC) » CFC FIRRUKFEE S i R -
CIEMERERER - NRZ R - EIRRFAEHE A RS - IR AMHRESR  EE AR
SEJE IEAZE ST AT - AEra M RS L 2f 7 — {8 > rIRed bt -

Explain the two origins of sewage and how do they create a biochemical oxygen demand.
RS /K R AR S A E AR R & -

Sewage has two main origins: from industry and from the home. Domestic effluents is 95-99%
water, the remainder being organic matter. Organic material is harmless, but it acts as a food source
for many saprophytic organism, especially bacteria. Aerobic saprophytes decompose the organic
material - a process called putrefaction - and in so doing use up oxygen. This creates a biochemical
oxygen demand (BOD).

IREVGHSE G RE R /K (EIAG © 308 ~ VelBAE ~ Read B A TEERK (TUfS © Jekl - YRR
I JE D) 5 AR TRRAE T 7 [RERY -

FEERE/K(T57K)H 95-99%8/K » HERTAHY) - ARYIAGIESE » HERRZIEEAEY) - 0
FORMER R - AEAARIEIT - TR e At - FERJEHER - Ik
W TR PSR, o A TRAE o fEf BOD —3 -

Explain the effect of untreated sewage on aerobic species.

BB R R E G K A K ER REREYHEE -

Where sewage is deposited untreated into relatively small volumes of water, 1.e. rivers and lakes
rather than the oceans, the BOD may be great enough to remove entirely the dissolved oxygen.
This causes the death of all aerobic species, including fish, leaving only anaerobic ones. In
addition to the death of aerobic species, these conditions can result in the build up of ammonia
and hydrogen sulphide from anaerobic decomposition of sewage. The chemicals are toxic and
result in an almost lifeless river.

A G KARRE R B H R AR N KGR - BT JTTRERA I S By - BOD(A: AL RES )
PR R LASe R T A AR, RIS a R AR SRS E - ORI — SRS
R o AEIT) T ZAEAN RSB T /KBEARITEDL T FTRELEARE A R AR A BRGNS -
SERRIMERIEER T DR WREIEL AL - B8 S5 /K A AR e A P Z AR L SRR - 82k b
Ve o A PR AR A sa
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What is eutrophication?

fREEREM?

When an excess of nutrients is introduced into a freshwater habitat (rivers), it causes a dramatic
growth in certain kinds of algae. When the nutrients have been used up, the algae die, and the
bacterial decomposers which feed on the dead algae use up the oxygen in the water giving rise to an
biochemical oxygen demand. This may be result in oxygen depletion and death of most living
organisms in the rivers.

E R B PERGE YRS BRI - RSB 5 SO s S B s N -
MITE NI - E A AR - ST - AURBRIAIE i - o) Ry 7 2 K Y
SASR  ERRE S AR E R - RIS RS 2= FREL -

Explain the cause of red tide.

FERERL AR A -

Red tide is a type of eutrophication caused by red algae bloom. Usually the algae level in an
aquatic area is limited by the nutrient level available. During summer time, the sea water is
warm. The temperature is favourable for the growth and multiplication of algae. If the nutrient
level is suddenly increased due to the influx of nutrients produced by pollution, eutrophication
occurs.

RIS FE—REARL e R R B s LA E = B @ i Pk 22 2 s B /R
PRI - = R AR ARz - Y7k faRE - RSB M S A R A - 8 B
NEANLONEVINIITR =R == CisSt Mnva Wbl A g a5 - S (DRI E AR

Explain the effects of red tide.
AL IR -
*  Due to a sudden increase in the algae population during eutrophication, the dissolved oxygen available to
fish or other aquatic organisms decreased due to the increased uptake by the respiration of algae.
R E =BG (BRI S e Sk i s S b B RO S A,
TFPEAEYNRAT ARITR ©
The shortage of dissolved oxygen may lead to the death of such aquatic organism.
{ERREATEDL N &5 [BEE SR AR EIET -
Moreover, some types of micro-organisms causing a red tide may be toxic to fish or other
organisms.
BEAt - Hese s AT A=y o W 5 o P S At AR )
*  Some types of red tide may cause direct harmful effects to a person's health.
FERL] T DA AR R e B 5 -
*  When the nutrients are exhausted, the algae will die . The decomposition of the dead bodies of the algae
causes further decreases in dissolved oxygen.
HOAEAT RPN - MEE M RIC ey » TR AR BB A —
A
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What is the main cause of oil pollution?

FHAHIFTS [REAYHEKTS HRY SRR ?

Spilling of oil during oil tanker accidents mainly causes oil pollution. In addition, there is deliberate
discharge of waste oil from ocean-going vessels, accidental spillage in harbors when oil is
transferred from ship to shore.

KERI3 FEAT T DEEATE /KT A R AL S ARG TR AR AOTHIRE - JERMEERRN - Bodm
fif i A AR o

Describe the effect of oil pollution on water birds.

AU I SRR -

Oil spills is very damaging to water-birds. The oil coats their feathers. The birds, while trying to
clean themselves by preening, can ingest the oil and be poisoned; or the oil may deposit on their
plumage and destroy their natural heat insulation. Bird will become chilled and die. Heavily
oiled bird can lose their buoyancy and drown.

S EGEES - GRS SR OB EREIR - Gzl - I R -
TS R RE TR R Gk - W5 RS RN ORRAIRE ST » SRR BT - W
RN N BT TR SN RPN [T P ACo

Describe the effect of oil on sea plant.
AT e P EYRIEE -
The oil coats seaweed, preventing photosynthesis.

s - B SRR

Describe the effect of oil on shellfish.

AT R BRI -

The oil covers the gills of shellfish, interfering with feeding and respiration.
T HREI Y - TR A -

Explain why the top consumers are more affected by insecticides (eg.DDT) than lower
consumers.

RftFEESRE AR ERRE A E S ZREDDDE ?

1. DDT is sprayed on the field to kill the pests. The crops absorb DDT at low concentration.
DDT (3 i 18 ) 8 2 e FH ARG 25 ke » W0 T {95 B HY DT e

2. DDT is non-biodegradable. It cannot be excreted or broken down in the tissues.
DDT fREEREME - TR G HF G S 2k 5 #8 0

3. One pest feeds on many crops and one carnivorous bird feeds on many pests, DDT will
accumulate in the body and concentrate along the food chain.
—EFHAIIZFF L&Y > MR E R WIZFF 2 EFE R - W DT §AESEAER - A
MRV ERTT

4. Finally the top consumers (birds) will have the highest concentration of DDT in their tissues.
They become poisoned and some may be killed. Even the concentration is not sufficient to kill,
it may cause harm.
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AR TERIR B E (B &R & &1 DDT iR - MM & rhE - FEEEC » gHE DT iR
EFNEER: SVINESEIL LA

Check point_JHELuE (60)

1. State the 3Rs principle and its importance in pollution control.

RIS AR A Y 3R JF A R L B -
Reduce, Reuse and Recycle the resources.
WA~ P = S AR S

Importance: minimize pollution and run out of resources

EHEME TS AR

2. State the 3 key pollution control strategies in Hong Kong.
AU B AT Ry = KR -
(1) To reduce municipal solid waste
AR T R )
(2) To reduce air pollution
R et
(3) To solve sewage problem

TR 7K TR

3. State the 4 main topics in reduction of municipal solid waste.

RSt i T G R P A

1. Source separation of solid waste
[l s e ) Ui 7 S

2. Recovery and recycling programs
EillhgrgiitdErEry:il

3. Reduction on plastic bags
A HIBLRE

4. Development of EcoPark
GAJiRE AN

4. Explain what the government has done in the reduction of air pollution.
FEREBUNAEIR D E RIS RS TH RS T -
» The use of leaded petrol had been banned in 1999.
El 1999 AR Fl S gnv -
» Adopting higher fuel sulphur content and vehicle emission standards.
IR B T T IS b R SR P BUERE
» Promoting the use of liquefied petroleum gas, a cleaner fuel, in public light buses and taxis.

SO NCURTI R F S PR R A T SRR
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» Requiring the installation of catalytic converters in all diesel vehicles to remove

nitrogenous compounds, carbon monoxide and incomplete burnt hydrocarbons in exhaust

fumes.

SRS LI 2 B R L A DU D B SE ) — S ARRAI AR BRIk AL G
» Reducing exhaust fumes by switching off engines while waiting.

HEAT TR ) LI A A RSP -

5. State and explain some air pollution control methods.

RS LI R — L P 22 SR TS H T 8k

1. Remove the toxic components (especially petroleum derivatives and sulphur) from the fuel
and refuse before burning.

LERSR D R sR TR AT Y E (R DRV AT A ) S i) -

2. After burning, the pollutants in the smoke can be removed by means of filtering,
electrostatic precipitation, or dissolving them by certain solvents. The incinerators in Hong
Kong are all fitted with one of these devices. Using catalytic converters in car exhaust
systems.

TERRIGER T Ty v R A RS R > BIANGE PR rE Ay - Bt eyt ey
il SRS AT RS ERT S Rt - AEVTE R RRR A L St gl e -

3. Increase the use of alternative energy sources such as
solar energy, hydro-electricity, wind energy, tidal power
and geothermal power, etc.
sefnd P HAGER - BIAITRESGRE ~ K389 - EAE ~ WV RE MOtBLEE -

4. Smoke control by legislation :

AVAFSZAGHINEE S
(1) Factory owners are fined if they allow too much smoke to be emitted out.
TR HEA 2 oA, - e =2 F A -
(2) Exhaust fumes from motor vehicles are checked by police and their owners will be fined
if the amount of smoke exceeds the standard value.
B A B AR5 - A e
5. Plant green vegetation everywhere so that carbon dioxide can be recycled.

125 FEAEREY) AR I 22 58 FR Y 48 fbfix - 8 P IE B A -

6. Explain what the government has done in solving sewage problem.

R BN E D5 /K RRE AT BRI SS T -

1.

User pays sewage charge:

BEEEHESE:

The consumer has to pay a sewage charge on the volume of water supplied. The charge not only covers
part of the cost of sewage treatment works, but also encourages us save water and reduces sewage
discharge.

(o FH AR S AT B VR E RS 2 - REEE N B TR 7k i S ] > & v 208 F Pl
FIFHZK > A T5KITHRIL -
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2. The Harbour Area Treatment Scheme :

FEBABEE

It is an overall sewage collection and treatment scheme for areas on both sides of Victoria Harbour.

EE R REHE AR W R I AT TR TS KR S B & A -

It involves the construction of long deep underground tunnels to carry sewage from both Hong Kong and
Kowloon side to a sewage treatment plant at Stonecutters Island for chemical treatment and disinfection.
EW G EIR RN PRI BRI R A - 2K H SIS SO LRERITS /K St S A 75 7Kk e B
R ER BB RIS 7 ©

7. State and explain some water pollution control methods.

Al R — LK B S YR G -

(a) Effluents from the factories should be controlled. Toxic substances should be prevented from
entering water.
WNVERERIE TR AR5 7K o BHIEE TR A Rk -

(b) Domestic sewage should be treated by sewage treatment plant before discharging into river or
sea.
R ETG KA BRI AT AR &5 /KR e EN I E s -

(c) Agricultural effluent is treated by integrated farming system. Solid wastes are collected and
converted to compost.
FesEy /K] AR B L ZE R R BE - ISR B SIS ) v] FHVEHEND -

(d) Biodegradable pesticides or biological control methods are used to kill the pests instead of
DDT which requires a very long time to degrade.
S AT A= )RR R R R BE B AR M2 AR R E R > 1 EE A DDT » [A55 DDT T3 2 —F¥ R
SRR REREfE -

(e) After an oil spill, chemicals and microbes can be used to break down the oil to reduce the
adverse effects of oil pollution.
FEAETE o T RCEE SR AR S i > TR E SRR RN R 2 -
Peoples are educated through mass medium or campaigns like the ‘clean Hong Kong campaign’
to keep the water clean by not littering.
AR AERRES B TS T IE RS W) | SRR BCE NN AR BN -

(f) Industrial wastes are collected and treated in the chemical Treatment Plant at Tsing Yi. Heavy
penalty is put by the government on the discharge of it.
IR T 2875 /KR TV /KB B B E T A ER i B AR B 175 7K A BEIGEE 7K
B B2 BIBUN T EET -

8. Explain the problems in recycling.
R R ER P FraB B PR
1. High costs involved in collection and separation of waste materials.
WA B o A AR 5
2. The public awareness of the importance of environmental protection is still relatively low.

A INE PSS (IS D7
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3. Small house sizes in Hong Kong restrict waste separation and storage.

Fr R = TR INIRBR AR T By 338 S fidik -
4. The low prices and lack of market demands of some recovered materials (eg. plastics and glass)

[P AR CBTANEE B S HeH) B T B NIRRT 1 BRI 2 e -

9. Describe the modern methods of sewage treatment.
LB AR B S /KA 5
1. Primary treatment gJiki5/KEEHE
Sewage is passed through a series of screens to remove large objects, such as boxes and
rags, then through a finer screen to remove grit. The sewage then passes into sedimentation
tanks. The sludge is taken off for anaerobic digestion. The supernatant liquid, or effluent ,
passes onto the next stage for secondary treatment.
157K el —E R R R AR BRI - A0 ~ REH ~ ARFESE > DATE PH 28 BRI
EERIR - IR R ARG ERIEE o 15 /KERERAAT B IP EESH A (st -
AHEYYE IR EUTREERBIER - PR N ARIETRR SR - EE il H RS RS Ve
TR TR SAIPIRGELL - R RARI YIRS /KA R /K - FRTBAB AT HEE -
AT —E b el AT —BEE— 7k 2 -

2. Secondary treatment X5 /KERHE :
Aerobic microorganisms are used to break down most of the organic matter in the
effluent. The organic matter in the sewage is used as a nutrient medium for the growth of a
great variety of aerobic microorganisms in large tanks. Oxygen levels are kept at a very high
level by constantly aerating the sewage, either by bubbling air through or by rapidly rotating
paddles.
BEVEMERIVEPETSVEE. - P97k A Y a e R EYEY) - BBIER R KR —3R51
WA SMAEYIAER - KPR RIREHER RS /KR - 3E B e KSR AGER] -
T PR RAE K TS B R SR e BE Py - R EIAEAEIRE - KA AR A B e
WbRZ - W TRSIE S A R ERZEY) - G EY)— A IR - (ER T —X5
IR IRRRE T > B NRUBEETE A - HEF TSN 5 TRIAAL, -

3. T5UERIBRSESME :
Sludge is transferred to a large air tight tank (anaerobic digestion tank). Methane (biogas) is the only
thing produced in anaerobic conditions. Temperature must exceed 15°C. The methane produced is used
to heat up the digester. Sometimes it is used to generate electricity which can be used to power the
sewage plant. Digested sludge is then dried. Often it is used as landfill in reclamation. It may be
applied to farm land as a soil conditioner. It improves the water-retaining capacity of the soil and
supplies certain mineral salts, such as phosphates and nitrates.
TSVE B RS HE B B Rt (kSR i) - MR RL &) BRI EC(ESR) - TR
FIIRERFIN 15 °C DAL - AT G r TR E o Ey B8 - DLOERERE (5 7k B
BERRIRETT - 1BMGEMTSTEHE AR HEGZEIR) > FAGE 22 AR BB - A4
[l Bz ) B T P EEE < 3B 2ET5 T RAFHY HIROGER] - & i -HEERI ok IRIIE ST
B S AR
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10. Draw a flow diagram of treating sewage in a city sewage treatment plant.

S K R 5 K P

Sewage 757K

v

Screening ffi

v

Sedimentation 7 i

v

Sludge 7578

RS  activated sludge TSR A RILEY)

Aerated digestion tank (containing microorganisms)

v '

sludge setting tank {5 Y271 JEGH

l anaerobic digestion tank 4275 {L i —® methane FHf5¢
liquid A& 5 Bl g 7k

l digested sludge L5 TE
chlorination JJ[1Z35&

{ drying bed FZHIR
to sea AN

half dry sludge “PEZ75 ¢

11. Give two reasons for treating sewage,
AR EER B ZKRYEE Y
Firstly, sewage can contain pathogens which cause disease. Secondly, by treating sewage, pollution
of the environment can be avoided.
AT /KRBT W A - 55 - Vo7ka a0 PR R - g RO R - SRR
IR SELIpN S liv

12. Explain the need for conservation.
R EIIRE -
Conservation is the wise management of our environment so as to maintain a balance between
harvest and renewal so that there will be a continual yielding of natural resources.

WH BRI HGE I RARE AL EMA S 3240 - (ENOE BT B A RIS P iy - (A
AR HEHE
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13. Explain the importance of maintaining biodiversity.

R M SRR R E B

1.

Every species helps scientists understand how life has evolved and how it will continue to
evolve.

TRl R T B B R SIS AR MR RL s e A AL -

The organisms in an ecosystem are interdependent. Each species forms important parts of food
chains and plays a specific role in the ecosystem.

ARER WIS AARMKHRER - BRI SR S A #E HRFAZheE -

Biodiversity is our heritage, just like art and cultural achievements. We have the responsibility
of keeping it.

VI RG-S PRz - AR ERAFE -

Almost all food crops are domesticated from wild tropical plants. Plant breeders and farmers
rely on their genetic diversity to improve crop yield, develop new crops and pests and diseases
resistant crops.

PR T A RS AAEIH B AR - B b s R AR S MBI AH SRR A
Wild plants supply us oils, dyes, fibre, paper and other useful products.

Y AN R BRI ~ ekt ~ MRE - ARERAIAS ARG HIHE -

Wild plants supply us herbal medicines.

Y At R B A e

Wild plants and animals are a source of beauty, wonder, joy and recreational pleasure for us.
Wildlife tourism enables people to visit natural environments for relaxation. It also helps to
educate people about the importance of conservation. Wildlife tourism is a kind of business, it
provide jobs and income for many people.

By LAY R EAMTE 0SSR - Ay BIBEe - AEREOlE n] (AP BRIV ATERRI N2k - 2L
FZBCE MR RE N > AR e —EE - T2 N e s R A -

14. What are the causes that lead to endangered species?

R RS RS ?

1.

Commercial exploitation or over harvesting of a species either legal or illegally:

DAl g S F TS T SR Bl Rt P PR IR BRI

This causes population drop to a very low level. eg. the hunting of tiger for their bodies as food
and medicine, the killing of elephants for their ivory, the killing of turtles for their shells.

e ERFE H MR IRFARAYKA - GIATHREE R F R alee 2L « IR DN ~
s NN G

Indiscriminate hunting or collection:

HELAIRRE BB !

It decreases many wildlife populations, eg. hunting for sport results in disappearing of leopards.
T 2 E AR H N - BIAN S S MRR RS TR AGRE

Destruction of natural habitats:

EARA B

Land cleared for urban development, construction of highway and recreation purpose. eg. golf
course at Sha Lo Tung will destroy Hong Kong’s best dragonfly habitat.
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R E TS R - SR SR AN PR BUREE TR » BRI EV DRI S R R R G (e iy
PRI RO HEESE; -
Acid rain has destroyed the forest.
MRNIIRE 1 ARAA

Industrial wastes and agricultural wastes have polluted the streams and rivers.
TR SRR G 3 TR ST, -
4. Predation by abandoned animals:
MOETE T HIEYIFTR R
The introduced cows and sheep may over graze the plants on island.

5 [HEN AT RGE S R P A R e L IWAEY) -

15. State some ways for the general public to protect the endangered species.

At — SRR AR W IRE SR Tk -

1. Do not buy items such as ivory products, leopard furs or tiger skins.
AN ZREE PG YRS A I - ANZF BN, ~ F9 ORI PR B -
2. Do not eat endangered animals
NENZHE G -
3. Do not keep endangered animals as pets.
e B EREFREY) -
4. Do not engage in hunting for sport.
NSRS E YR -
5. Do not pick or collect specimens of plants when out for walk in countryside.
TERPHMIRT T > AN ERFEDI RS -
6. Have an awareness of how man’s activities endanger plants and animals.
B NSHRE & s B S YRR A A B R -
7. Support signature campaigns to rescue endangered species.

SRS PR B G IREITT 2R, TR 3544 -

16. Explain how the related authorities can protect the endangered species.

R B RA T T PR R YR -
1. The government protects the endangered species by legislation. The following practices are
prohibited:

BURERILERE M GV - 251k
» Hunting or disturbance of wild animals or their nests.
i 368 B A B ) e R L SR
» Feeding wild animals.
ERE S A ) -
» Damaging plants in any forest.
SRS AR T O RE )
» Sale and possession of protected wild plant and animal species.

BE RERZRENEEEY -
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2. Breeding programs are set up by research centres, like
Pt L B 1EET R 4l:
» Artificial insemination (captive breeding) in the breeding of panda.
FIHRERF N TS (N THHE) -
» Captive breeding in the conservation of Romer’s tree frog.
PR SR N LB -
» Endangered plant species (eg. orchid) are reproduced by artificial propagation.

SR feAE) (AnRafL) v N L85 A -

3. Gene banks are set up by research centres:
RS R S, B EIE -
Seeds, sperm, ova, tissues, blood products and DNA of endangered species are stored in liquid
nitrogen vessels to keep viability. They may be used for the later breeding.

EHEEYIRERE T~ KT~ OFT > RHR% IR0 RO DNA S5 > VR R 28 v el DAPR B3 2R
i) IR EBH AL SR -

4. Through education programs run by government or conservation groups, the public are told
the importance of conservation

IS0 B SBR[ B P BR AT U BB TR B K R AR Y ER PR

17. Explain the government’s work in the conservation of habitats.

FRRBUREA SR BT IE -

(1) Country parks A7/ ]
They are set up by the government for nature conservation, countryside recreation, education
and scientific studies. The conservation measures are :

BN FHBUNRAL » FITEEAARTE ~ SE0ssE ~ 2o MR - RS HREAT T
» tree planting and vegetation management.
e ARE A 2
» preventing of hill fire.
Ak LK e
» setting up of bird-nest boxes for bird breeding.
e AR R -
» building of educational facilities, such as visitor centres and natural trails.

TEMEEERE - AN T OATE AR -

(2) Natural reserves [ SAFEH T
There are two nature reserves in Tai Po Kau and Mai Po. The one in Tai Po is the natural
habitats of many species of butterflies and birds. Visitors are welcome there. While in Mai Po
are fish ponds, gei wai, reed bed and migratory birds. Permission is needed for public visit.

E AT W E B PG > S RIRLHSASTE RO > AR 2 MR S BEE M > #K
MLlEE 28 KEIAaERTZ AE ~ R - R EEIRNRS - ARG 128 -
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(3) Marine reserve Jf§/ = R I
There is a marine reserve in Cape D’ Aguilar. It is a rocky shore rich with coral that all coastal
activities are prohibited. It is for conservation and scientific study only.
FONEA — Vg PR AR b - A S I S e B — U fR K Bl - AR
BHIEHT -

(4) Marine parks Y527
There are four marine parks. Recreational activities are allowed (like swimming and diving) but
collection of specimen is prohibited.

BEAVUER R AR > EF e RN ERITR BT EK) - BRI IR -

(5) Sites of special scientific interest (SSSI) AR S (B
Areas with special animals and plants like Mai Po Marshes, Hoi Ha Wan and the Cape
D’ Aguilar are planned to be SSSI. No development will be allowed there except for
conservation.
HARFIREIAEY SRR sl (KR ~ i MEFTRGIE) Wi £ BRI EME E i -
HETHRER B - A r] R -

(6) Ramsar site i/ IRy 2 HE
It arose from an international convention in 1971. All participating countries must at least
designate one Ramsar site (wetland) within their country for conservation. The one in Hong
Kong is the Mai Po Inner Deep Bay.
H 1971 SRR SR P B s MR E AR N i D EH — (R A e p it - 7T
IR SRR A -

(7) Wetland Park 3y |
It is a piece of re-constructed wetland at Mai Po which house many water birds and wildlife. It
opens for the public and serves the purpose of displaying the biodiversity of Hong Kong’s
wetland.
e PRI ARSI - EIERT S KIS S AR AN R R BHC T N R ARy ikl
SRR SRR TR E B R A SRR

!

18. Explain ecological restoration of damaged land with the use of afforestation as an example.

FHAREAREG TR SZ i B sty A R B A -

Ecological restoration is to restore the damaged habitats close to their natural state.

A REE SR AR AR BRI B RS S -

Afforestation HEAK

The cutting of trees for fuel wood and burning down trees for farm land in the past have made
the hillsides barren. Afforestation aims to reduce soil erosion has been practiced for hundred
years. Fast growing trees like Taiwan Acacia and paper-bark tree are commonly planted in the
program. The forest provides food and shelter for local animals. The woodland area has
increased from 4% in 1940 to 17% now.
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AR AR BN ERRIEL S BRI R > D ER 2 SRS AR - SEE AR - B
HSAETEAR LR IR Al S H S Dol A RAREAR > A5 R T Ribkag
R AP SERYIRIERT - B 1940 425 > MHMIEEEH 4%71E 17% -

19. Explain the importance of afforestation.

fEREARE B B
1. Control of soil erosion
PSR A
2. Maintain the fertility of the soil
HMERE L IERAEST -

3. Provide food, cover and shelter for wild life
R AR Yy ~ EERNERT -
4. Removal of carbon dioxide and renewal of oxygen
MR - BbR A Ak -
5. Provide natural resources for rural inhabitants:
sl PR R AR A -
» They may get food and fruit.
feL Y KK R -
» Their cattle may have grass to eat.
Ry fefithas -
» They can get fire wood for cooking.
FERGRIERREL -
» They can get herbal medicine for treatment of illness.
BLUE AR -
6. Town inhabitants may obtain recreation through the following ways :
il fE IR AEE DL R R4
» Countryside provides places for picnic and camp sites.
SRR BEIRT T K BRI TS
» It provides a sense of enjoyment and contentment for people who want to appreciate
nature.
A e A SRRB AR A SR O IE B ARSI B JRE

» It provides natural trails for educational purpose.

e EAE N E RAERE -

20. What is meant by sustainable development?

ARAARRETEEE?

Sustainable development is development that meets the needs of the present without compromising
the ability of future generations to meet their own needs.

IR T fa iR R T BR S IUTREL A RE TR A aeime MM w228
fR o
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21. What is the importance of sustainable development?

IR A PR B MY

It is based on conservation and the sustainable use of natural resources, making use of efficient
economic development to achieve the goal of creating a society with improving quality of life.

R EHRETREEE M AT RAEA S - ARt RS s - DUER T — iR EGE 4
TRt e s EAE -
Sustainable development offers a number of potential benefits. These include:
PR A RFAE AR fe v AR DA RO ER 2
1. Reduced wastage (eg. through energy savings);
T AR (IATEE EFIRETR) |
2. Improved health and reduced economic burden on health care;

UGEHEEEIRTL » I TRIEARGH B

3. More efficient land use and improved amenity from outdoor areas;
SEAT SO FH - 3t Bl o = 4 5 O BESER G

4. Greater community ownership of quality of life issues.

FE AR TR B SR M AT T A W R i
5. Greater competitive advantage as Hong Kong’s regional and international image as a clean, safe
and sophisticated world city is enhanced.

DB HE R 3 R B BRI Ry — 85 78 ~ 22 S SR T ST & - SEI s a v
B FESS -

22. How are fisheries managed in a sustainable way in Hong Kong?
EER AT EE DR S ] RS R
1. Implementing fishing moratorium

RO

Fishing is forbidden each year from June to August in South China Sea. This gives time for
fish to grow and reproduce.

RN\ I S IEAE R T B g 1 SR e A R AN S -

2. Prohibiting destructive fishing methods
BRI R G

The use of explosive, cyanide, electricity and bottom trawling are prohibited by law.

SLEARIERE A ~ R - BRI R A

3. Running of the artificial reef project
HEfT AT st

Put boulders, construction wastes in appropriate sites to build artificial fish reef so as to
provide habitats for marine organisms.

A & MR DA ] - SR SR i N TSt > IS [ 25 e SRR A B

4. Giving advice on aquaculture

R RHER
Develop fish farming (farming of fish, shrimps and shellfish) rather than sea fishing. It
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reduces the burden on wild fisheries.

FERE SRR ~ 1B~ 18T R B AR S AR S5 m]J(REF A SO B 9

23. How are forestry managed in a sustainable way in Hong Kong?

BRI ETE B DTS AT R R

1. Forests are protected by law
MRS DR
Control deforestation for agricultural, industrial and urbanization purpose.
BT RS ~ TSR -
2. Afforestation programs
REARE T2
Reforest areas where fires have occurred.
LK B AR R T R HET TAERA -
3. Prevention of fire
Bk rk
Create fire lines for prevention of fire.
FEALI KBS LABEL I [ LK 2 AE -
During the fire season from October to April, AFCD fire crews are on duty to detect and
fight hill fires within country parks.

T H B2 H Rk ] - it E AR AR B e A R K, » B
M BERR LK o
4. Forest certification system

U NSEE
This system assures the timber is obtained from well-managed and conserved forests to
avoid destruction of the wild forest.

BERAT FTHEER A S 2K H A B 2 SR RARRIR - DA GRS SRR -

24. How are agriculture managed in a sustainable way in Hong Kong?

BB E B DTS AT R s R

Organic farming is the key of environment protection as well as sustainable agricultural
development. It uses organic fertilizers and organic pest control method in crop rotation.

AT IR B B S HE B e SRR S e B B e il A BRI S A B o5
1Rk -
1. Organic fertilizers

ARSI

Compost is the most common form of organic fertilizer. It is made up of animal manure and
waste plant material recycled from farm. Under aerobic condition, the bacteria will decompose
the organic matter into compost.

HEIE 5 PR A BILRL - & FR R A B Y (5 R ARV R > B RIE00 N - MR
R B R -
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Organic fertilizers contain a lot of nutrients required by plants and it helps to hold soil

particles together (improve aeration and water retaining ability). The use of compost not only
provides nutrients to crops but also reduces pollution problems by recycling the waste material.

AHIUEER T EStayiira&st - Nk T HERER RS — - > S Il s PRk ST > B P HE
HEAF R S P i - B AR TG ER PG RS e -

. Organic pest control

ARERGIER

Organic pesticides such as matrine and derris root extract are used to control pest. They will be
decomposed naturally and will not accumulate in body tissues.

AR AR AL 5 I RE A v 2 MM R K SR YR s » REar e e N oM »
NEAEEYIRRRIESR -

Biological control is the other way of pest control. The pest is either killed by using its predator
(ladybird is used to control cottony cushion scale) or by bacterial and worm infections.

AEVIEE S TE EIATR > — B A KRR & ah (A FHERY T R A #ead) > SGEF]

AR BN eE 7 > JUERIRIE -

. Crop rotation

il

Particular nutrients will be depleted quickly if a single type of plant is grown on a field for a
long time. Crop rotation can prevent this by growing of different types of plants in different
seasons, or different years. The advantages are as follow:
AR R — bt EREAE R — YY) > R m R R 58 - dnl e A2 A B AR
TEANFIREAEY) & PR A BB - TnfFrIMF Rl T
» Soil can remain fertile for a longer of time.
e FHRERIFHEAFF IR -
» It interrupts the host-specific pest life cycle and reduces the pest population.
B B R R R R e ] - IR F B -
» Growing of leguminous plants in crop rotation can increase soil fertility as nitrogen fixing
bacteria live in the root nodules of these plants.

Bt e SRHEY) rT S0 3T - DA [ SR e S R S A P AR o
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Check point JH[ELuE (61)

1. What is a microorganisms?
AR

Microorganisms are very small organisms that can only be seen under the microscope including
protista, algae (unicellular/microscopic), bacteria, cyanobacteria (blue green bacteria), fungi and
viruses.

WA EIEEAVINNEY) > FEIEE TE R SMEARRAEAY) » — S HEE R0
) ~ AHERT ~ BT R Bk EE) ~ ERIAA 5 -

2. What is the structure of a virus?

WA ERIRRS?

A virus consists of nucleic acids (either DNA or RNA) surrounded by a protein coat. It has no
nucleus, cytoplasm, cell organelles, cell wall or cell membrane.

WiF AR > JEDNA RIRNA) - SMg A EEEIS  ARIEE - #iE - M
fgs ~ AHIEEE RN -

3. How do viruses multiply?
ARG ?
Viruses can only multiply inside living host cells. The major stages of multiplication are as follows:

e A BEAE A EANIRA RS - - B BRATT:

1. Attachment {5KBff :
It adheres to the bacterium by its tail.

E AR AR e

2. Penetration ;¥ A :
The tail sheath contracts. The cell wall of the bacterium is punctured and the DNA strand of
the phage is injected into the bacterium. The protein coat remains outside and takes no
further part in the reproductive process.

FERANHE - ATERIRTIOEER 2R - IEEEEHY DNA YEARHTRHEA - & E /NSRRI
MRS - EAERERAAEHEH] h AR AT ThEE -

3. Biosynthesis and replication £ {t& B} E14E 5 :
Phage DNA codes for production of phage enzymes using protein synthesizing machinery
of host. Phage inactivates and breaks down host DNA and phage DNA takes over cell
machinery. Phage DNA replicates itself. ie. make new viral proteins and new viral nucleic

acids.

AE DNA (G TE o I R SO iR - 38 SolER nI S oy 1Y
DNA » £ - 5T DNA ] 58 = IUCHITER R » MERIGEIGHET T H Pofdsd
R BEE i 5 B MBI



Assembly #H3%:
After about 20 minutes, new phage particles are generated by assembly of protein coats
around phage DNA. 100 to 300 complete phages are formed.

Ttk o AT R B DNA K5 ST R EORA T S
i — B = EA AR T

Release 2 :
Lysozyme made by phage DNA causes cell lysis releasing phages to infect other bacterial
hosts if available, or if not, each can remain dormant indefinitely.

Mt AE DNA S EOSA RS - RRIEEEAIE - RO B TR R At
MR - A EG T E > DRI RIIRIEGIRRE -

4. State the growth requirement of microorganisms.
SRR DK -
(1) Water 7K43
(2) Nutrition 7%
(3) Temperature 5 3%
(4) Oxygen %54
(5) Salinity i
(6) pH BRI
(7) Osmotic pressure 2375k
(8) Organic growth factors H &A= KK 1

5. How do microorganisms grow?

A aATg R?

Most microorganisms divide into two identical individuals by binary fission when they reach a

suitable size. The process repeatd regularly and the population of microorganisms increases

exponentially in favourable conditions.
BBEYIRER] MR RELL TN — B BRI - (e
FEREE T - BUEVIE A BN A -

6. State the different stages of growth in microorganisms.

SIS E YA F 4 R 4E -
1. Lag phase 3£

2. Log phase %858

3. Stationary phase #3 [ }f]

Death phase 76 H]

215
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Explain lag phase.

Growth is slow at first, while the microbes acclimate to the food and nutrients in their new habitat.
They are immature and not yet able to divide.

A FAEWIRNG > INSHCEYIAI R R IR IEREE T - TS AR > hREEH -

Explain log phase.

fER B

It is the favourable condition for growth, the organisms multiply at a rapid rate. Most individuals
are reproductive mature and there are plenty of food. Number doubles every few minutes.
FEREAEIRAT RGN AITEDL T - DRI R - R8s o M - i H &
YiFe e - BE R BN AT -

Explain stationary phase.
fEeREs 13

The population density reaches maximum and becomes constant. Overcrowding and competition
occur. Nutrient starts to decrease and toxic wastes accumulate.

REREAY 3 E BRI IEE - FARIIRONERT - BRI - AFRYIZIRCR -

Explain death phase.
fEResE

Toxic waste products build up, food is depleted and the microbes begin to die. Death rate exceeds
birth rate, resulting in a decrease in number of individuals.

FIRANZ A RREY) - B  SUEYIBIIAIEC » SECRERIAR > 5 [EEREEH T

[ o

Describe the procedures in viable count.

[[GEURER SGNEZ X

(1) Make the appropriate ten-fold serial dilutions
VEE {5 RS I -

(2) Inoculation of the bacteria onto the algar plate.
R AR B IR L -

(3) Incubation
3

(4) Counting the cells

HEAIN
(5) Calculation

A
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Describe the procedures in optical density count.

AR R ER -

A spectrophotometer is used to measure the percentage of light transmission through a liquid
microbial culture, which is inversely proportional to the population of microorganisms. The larger
the percentage of light transmission, the smaller is the microbial population. The population can be
work out by reference to the O.D. population table.

FIFDERE AT R 2@ G A YR B RO 0 L & B E IR BeR s L » Bi%
JeEE o BN - 2IR0CEEE A YRR - (R -

Describe the procedures in direct count.
L E B B BR

The samples are observed under a microscope. By using a cell counter, the number of bacterial cells from a
given volume of sample is counted, dead cells are also counted too. By using the known volume trapped in
the grid, the density of the microorganism can be worked out.

R A E R BT MBS MM S —E AR BRNME S8R - R -
MHAEARREE AR - SHREEEYRESRE -

Describe the procedures in biomass count.

fll A R B BR -

It involves extracting the microorganisms from the liquid culture and weighting it directly. The
microorganisms are obtained by getting the residues after centrifugation. The residues are then
dried by heating at 100°C for 10 hours. The dried residue is weighted and can represent the
population of the microorganisms.

BERIRIE B B P MER AE R B s EE - SR ] P OBt - JEAS SR ER YA
100°C =i MHERZ 10 /NRF » SRIRFRERZBIRERY) - d8 rIHES AR e -

Explain the importance of aseptic techniques..
AR E R -

Aseptic techniques are the precautionary measures taken to prevent contamination of pure cultures
and sterile laboratory equipment. We must treat all organisms as potential pathogens for sake of
safety. Many of the organisms can be opportunistic in their abilities to cause infection.

TR BV IR ARG B S BB e 2 B S TG B - BRI R T &
R IR 2 2 > FT MR VRIS e -

What are aseptic techniques?
ERREETT?
Aseptic techniques are the procedures used to exclude unwanted microorganisms in order to avoid

contamination. It involves sterilizing equipment and culture media before and after use for safe
disposal.

EREs-Sp NI G Y/FS A CAR| I AR SNIVE 37 - NER IR AR L Rl AE S(Er e e
B MERL S -



218
17. Describe the method of making solid medium.

i RS R AR BYEL -

1. Boil agar powder / pieces with nutrient solution.
Ml BN & 3R — R Rk AR

2. The resulting mixture is poured into sterilized petri dishes. Add cover.
KA A WA E SR T BN - I EE T -

3. The petri dishes with agar solution are sterilized by heating under pressure in an autoclave.
R A B R Y 7T B R HGE = R AR - USRI & o

4. After sterilization, let the liquid agar solidifies at room temperature. A petri dish containing
solidified nutrient agar is called an agar plate. It is ready to culture bacteria.

MR > RIS T ol BKIE S - 3 B 98 F I IR Ay 7P s R B A v 1 R B i il
'E B AT DU AR BRI

18. Describe the method of making liquid medium.
RS R A B FEk -

1. Dissolve the necessary nutrient in distilled water.
KPR R IR E A o
2. The resulting mixture (nutrient broth) is poured into sterilized test tubes.
KA HVA TR (B RIS =) fECHBHEEN -
3. The test tubes with nutrient broth are sterilized by heating under pressure in an autoclave.
A B R RVE BGE = BRIAEAE - DUERINBEE -
4. After sterilization, the mouth of test tube is covered with a plug of cotton. It is ready to culture bacteria.

HER - AERVE O EARTEZE - B DU 2R e

19. Describe the streak plate method in inoculating the culture medium.

i BT BRIk AR AR

1. The inoculating loop is first sterilized by heating it to red hot.
PEREE e B @A LA

2. The loop is allowed to cool down for 10 seconds.
PN AT -

3. The loop is dipped into a broth containing the bacteria.
e e i C YN RS IESENE=R =t e =2

4. The loop is stroked across the surface of agar in a series of continuous S shaped movements.
PR E R IR i B - B2 RN T AR -

5. The loop is sterilized again by heating, stroked across the surface again after cool down on
unstroked area.

RHERERE R > Al RAE R N2 R BRI AT BN -

20. Why should the growing microorganisms be incubated?
AP AT TR

An incubator can control the temperature as well as the concentration of oxygen and carbon dioxide
inside its chamber. This can promote microbial growth.

TELEEAE P PEITRL L ~ SRR e SRR EL > & FTIIIRBE I g
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Compare the advantages and disadvantages of different counting methods.

LEBA R R R ESS -
Counting method Advantages Disadvantages
BEAE B2 EREh

Viable count Can distinguish viable and dead. No instant result and laborious.

G AJ 53 AR BESE o AN ] RIS 18 S Wi
Some microorganisms cannot be
cultured.
HRMAEY A RERE -

Optical density count Convenient and has instant result. Not applicable to low population.

e W 5 0 e T B R TS 5 R TG & B o

Direct count Instant result and simple instrument. | Cannot distinguish viable and dead,

B o] BN AE fS R S s 2l B and very often bacteria are too small to
be detected.
AT AR BASE 0 7 % IR TR /)
HPBIZ

Biomass count Easy way to obtain data. Not accurate for low population.

AW B BIER 5 o Cannot distinguish viable and dead,
A& TR B RS HERE A AT
B4 o

Check point JHEuE (62)

1.

2.

State all the beneficial aspects of microorganisms.
pallant GRS PN Y G EE A

Food production £ 555

Food processing i1 1.

Vaccines HLEZE 5T

Antibiotics FLEH 4 &

Industrial enzymes 5% T 2% iy

Sewage treatment 775 /K 5E 2

Biogas production 2 7 H 54,

Pollution indicating organism {F 575 45 ~4 )

S S G e

Explain the use of microorganisms in producing food.

R R BEE LA RE AR -

Unicellular microorganisms are grown and used as single-cell proteins for livestock and human

consumption. Mycoprotein produced by fungi as a meat substitute is an example.

A A Y T R E AR B O SN E R R 0 A M E R E B ER N EAE

=
oo ©
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3. How are microorganism used in producing health food?

PR AT FE I R A= i A FE A RR R ©
Microorganisms rich in certain nutrients can be used as health food. Eg. Spirulina is used to
produce powder capsules as a dietary supplement. It is added to normal food products, such as milk.

BB RIBEY T IR R, - AR TRk N B SRR ekt e ) - B

@E[ R Qe -

4. Compare the advantages and disadvantages of using single-cell protein?

FrifE F IR E s -
Advantages Disadvantages
225 R 25
High production rate due to high growth Single-cell proteins are colourless and tasteless.
rate. B i 2 € JHE R o
mEER > WHERARE -

They can be easily genetically modified for
varying the amino acid composition.

R 5 H (N s Lot 2 FE e A ©

Product safety and quality have to be concerned.

JEE A BB R N o

High protein content.
mEHEEGE -

Some bacterial and fungal protein have amino
acids different from animal proteins.

A LEA TR B BB Y AR R S BT R AN R

Cheap or waste materials are used to grow
microbes, may help in the removal of

The consequences to humans after long term
consumption are still not quite clear.

pollutants. NERWBEHENBRERTSERE -
A FH YD B - BR A5 E SR R v B

Yy o

Land requirements is low. The required equipment and production process
+ HEE SR AK o are expensive.

s M EEE IR S o

No religious and ethical issues.

B FEHNETE LREE o

As it is come from microbes, may not be accepted
by some of the customers.

BRI 15 2 R A T b A B o

5. Explain the use of microorganisms in food processing.

R E RN T E AT RERBEY) -
1. Alcoholic fermentation by yeast.
IGEIESSTES] S

2. Baking of bread. The carbon dioxide released by yeast is used to raise the dough so that the

bread becomes porous and soft.

ﬂll

U, S B TRERTOE TR L 00— SR LR R AR 6 B 4 0 6 5 AR -

3. Production of butter and cheese (by some species of Penicillium).

B A A 2L (R 5 s )
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4. Production of yoghurt (by bacteria).
4 I L M) A )
5. Production of vinegar (by fungi).
BUERE (IR ER)

6. Explain the use of microorganisms in vaccines production.
R SUEEE AT REREY) -
Some diseases are caused by pathogenic microorganisms. Whole microorganisms, their components
(eg. antigens) or products (eg. toxins) are used to produce vaccines to induce immunity against
diseases.
AT BRI T PO TR [RE - R A el B e (U L) B e et (A 3R) B ]/ R
e R R A R S HE -
Whole agent vaccine:
ERESP AN
Vaccines containing whole microorganisms which are either weakened or killed.
e e A A - IR Tt Ekgy 1 RIEY) -
Subunit vaccine:
RICHEEE:
Vaccines containing components of a pathogen rather than the whole organism (eg. outer surface

protein)

e A A > AhRIRImE

7. Explain the use of microorganisms in producing antibiotics.
R AT FE A I BEE DA R -
Antibiotics are substances produced by microorganisms that inhibit or kill other microorganisms.
They can be used to treat infections inside the body of both humans and animals. eg. penicillin.

PR ESEHAMABESH MR - AT FITERE N JE S B - Bla
HE -

In its mass production, the fungus grows in large fermenter. The growing fungus secretes the
antibiotic into the culture medium. The culture medium is filtered to obtain the liquid filtrate.
Antibiotics in the filtrate can then be extracted and purified.

AR B RS AR E RSB SN & AT ER SR RNE'RRA
BB s DUEORN - R R i sk S ARt -

8. Explain the use of microorganisms in industrial enzymes production.

fERRAE T FAIRBGE U EFBAY) -
Microorganisms are widely used to produce enzymes which are used in many industries.
EYI B ET A AR e T -
1. Biological washing powder:
G/ R RV IR 7
Microorganisms are usd to produce various enzymes, such as amylase, lipase and protease to
break down stains on clothes.
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A AR A AEAN R - ARy g ~ NSRRI 1R - 35 Sl v RER AR ERYT5 R -
2. Fruit juice extraction:

FHHIFEAL
Enzymes ae used to increase the volume of juice produced and the speed of extraction.
Pectinase is used to digest pectin in cell walls and helps release more juice than can be achieved
by squeezing. Pectinase can also make the juice clearer and sweeter.
5 A TSR SR SR B IR R > S ] S SR AN EE - R IR
[BRER > PR - LLE RIS 2 R RUB B R a5 AT 58 SOl -

Explain the use of microorganisms in sewage treatment.

R S 7K BR B AnT e FHOR A -

In secondary treatment, aerobic microorganisms present in the sewage or added from the previously
digested sludge break down the organic wastes into harmless inorganic compounds in aerobic
condition.

FER 57K BE R » FEAMAEYHEAR AN T - A Y R I B e ) -

The sludge is digested by anaerobic microorganisms in the digester to produce methane gas.

B NTSeERIER A - PREREEIEDUT - BB R L -

Explain the use of microorganisms in biogas production.

R A FE R R LT RE R -

Biogas consists mainly of methane which is an excellent fuel. It burns cleanly and is produced from
the fermentation of organic wastes in a digester.

HR T EHE TR Ble MR - BRBERIRER - iR e a8
Mz -

In the digester, the organic wastes are broken down by different types of anaerobic microorganisms,
including methogens, into methane.

FEIRAEHE > RNERIREESBED) - TIHETRER - SR TR M TG -

How can microorganisms be used as pollution indicating organism?

A AT T R R E RS SRE R A Y)?

E. coli is a kind of bacteria that is frequently used as a biological indicator of water pollution (both
marine and fresh water). The number of it increases with the degree of pollution caused by organic
matters (like human and animal faeces). Since faeces are a potential vector for spreading intestinal
pathogens, detection of it in water sources suggests the water has a high risk of causing intestinal
diseases. The water source is not safe for human consumption or leisure activities.

KIGAFER E. coli & FITE/KETSHAFERE GR/KRBOKE @) - e A2 A
FE R BN 5 [RL AN V5 R S TG - DN R B R B P B - A ki b
BRI 1o RS REGE e Ebg » TR IS S A FEER ] e FIRPRvEE) -
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What is recombinant DNA technology?
A[HEEAH DNA £iffg?
A fragment of DNA (containing the target gene) from one organism combines with the DNA of a
different organism. The resulting DNA contains a new combination of genes from two different
organisms. This new DNA is called recombinant DNA.

— W) DNA(EAT HSHEIN) Bl 5 —AS[F] A=) DNA #5115 JERH DNA S E AR 5
JEE#T DNA #F3EfH DNA -

What are genetically modified organisms?

HHERERYSGELEY?

Organisms produced by recombinant DNA technology are called transgenic or genetically modified
organisms, of which the majority are microorganisms.

FHEE A DNA £l 2R 1 B4 R R N AE W S EE N SGE AR > S R e et -

Explain the use of genetically modified microorganisms.
R NYCE A YIRIEA -

GM microorganisms have great contributions to medical, industrial and agricultural areas. They are
the living factories for producing drugs, hormones, enzymes and vaccines.

FLN OSBRI ERT N B ~ TN b e T SEY) - W& ~ BRIy L
]TETTZ o

Example (1):

Insulin is produced by GM bacteria.

f I F e R SGEM R AT -

Example (2):

Hepatitis B vaccine is produced by GM yeasts (a gene codes for protein coat in hepatitis B virus is
introduced into the yeast cell).

LI R e PR N DU e B T B S (R BEE A9 72 1AM R RSB RERTI)
Example (3):

The enzymes required by the synthesis of fructose are produced by GM bacteria.

FIR A E R B B2 PR R N S BRI T 38

State the potential hazards of the applications of genetically modified microorganisms.
A FH B CE A VIRITB A b
1. It may enhance the development of super pathogens.
FRERLEHY T AR | -
2. It may upset the ecological balance when GM microorganisms accidentally released into the
nature.

E RSN B R TTREE AR
3. It may be used as biological weapon by terrorist.

FIREREE M PRIy -
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Check point JHELuE (63)

1. How do viruses cause diseases?
R AT B0 ?
All viruses are parasites. They use the host machinery in reproduction and upset the physiological
balance of the infected cell. They kill the host cell when new viral particles leave and burst the cells
and so resulting in disease.
Fram e ar A eI & SRR st 500 - EELE AR AR - SR
R BRI - S AR - PRMRESCATINE - A0 -

2. How do bacteria cause diseases?
AR AT 0w ?
Bacteria multiply among body cells and cause various types of tissue damage. They may produce
enzymes to digest host tissues. Some release toxins into the tissue fluid which is then circulated
throughout body by bloodstream, Bacterial toxins often cause fevers, muscle spasms, vomiting,
diarrhea, heart damage and respiratory failure.
AR EAN I AT B ARSI - AT AR Fa oy AR - A7 S e AR i 32 B
MEEE RS > FRE5 [ - WIS - g - B ~ DISZ AR R R -

3. How do protists cause diseases?

R4 YT Bow?

Protists include microscopic algae and protozoan. They cause disease by producing toxins or by
releasing enzymes that disturb the normal functioning of the host cells. Some invade the host cell
and cause massive death of it (eg. malaria).

AR N E R EUEERY) MR i R R - R A I R A
IMEYR » A E AMZHIIEEER) - 5 [ZElREIET -

4. How do fungi cause diseases?

HEMTE0R?
Fungi grow on or just below the surface of the bodies of the patients. They cause diseases by

secreting enzymes to break down the host tissues and absorb the digested nutrients.

HEENEE SRR EE LT TRl AR b= AR - RAame ey & o -

5. What are food-borne diseases?

R RYHEZYR?

Food-borne diseases are caused by eating food contaminated with pathogens.
BYNEG FE R Ay [ e s A =i 5 [ -
There are two types: food-borne infections and food poisoning caused by microbial toxins.

AW BYMEANEMEY=35 By b -
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6. Explain food-borne infection with a suitable example.

FIBI TR RS -

Salmonellosis is a food-borne infection caused by bacteria of the genus Salmonella.

VT R & — VDI B 5 HEERY R PHE R -

The bacteria live in the intestine of infected humans and livestock such as chickens and ducks.
Therefore, food contaminated by faeces may contain Salmonella bacteria. The symptoms include
diarrhea, abdominal pain, vomiting and a slight fever.

BEBEFE A A R P s (ANBEATHR) RGBT > SN 7 23R SRR - KRS RG]
KB SN #EEE - IR A -

7. Explain food poisoning caused by microbial toxins with a suitable example.

BT fER A Ym R I B hE -

Bacterial toxins #lF 5 3%:

Botulism is a type of food poisoning caused by a bacterium called Clostridium. The bacterial toxin
1s very toxic. Patients may have double vision and drooping eyelids, slurred speech, dry mouth,
difficulty swallowing and weak muscles. Severe case is fatal.

AR PR (EGR E) E — TE A AR B R R - PEaRdR i B
B~ IRl N~ FRENE - 92~ PSRRI LAIET] o e n] By

8. What is microbial deterioration?

HHER A Y5 R EYESS?
1. Deterioration of food &Y/ IH -
Many are saprophytes. They cause food decay and food poisoning.
A IEAE - e e RN AR Y b -
2. Deterioration of man's belongings &/ A KA
Wood, wool, fur, paper, leather goods may be decayed by saprophytic micro-organisms.

JELEDIEIE SRS ~ 5558~ BOR ~ ARERAI SRS -

9. What happens to the foodstuff in food spoilage?
RYIGHIR YA E G
Most spoilage involves the breakdown of proteins, fats and carbohydrates.
KEBI I EDEREAA EEE ~ IRk S 0 -
Proteins are hydrolyzed to amino acids, amines, ammonia and hydrogen sulphide.
HEHEYUKRREIME - I - B E -
Fats are hydrolyzed to fatty acids and glycerol, while carbohydrates are fermented into acids,

alcohols and gases.

RGBT i FR R H R K (L S VI R S 5 TR AR ~ TG B -
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10. What are the favourable conditions for food spoilage?

RYHEMITEO T B 2 1H?
Food spoilage is more likely when the food is rich in nutrients, oxygen and water are present and

temperature and pH conditions are suitable.

RYVERAELL MEDUR G L BREENRY) - SRk e ~ A FREREE T -

11. State some methods used to preserve food.

A H ARFRYIRY 5 -

Deep freezing, Refrigeration, Vacuum packing, Heating, Curing, Pasteurization, Bottling and canning,
Osmotic dehydration, Picking, Drying,

OKBRIE ~ il ~ EZ2E B ~ ElyATEs ~ PRI ~ I TEIE AL el s s ~ il
%~ BBKE ~ ki

Check point JHELuE (64)

1. What is biotechnology?
HEEREYITRE?
Biotechnology involves the use of organisms, biological systems or processes in producing goods or

providing services.

AV TREHENHLEY) ~ YRR SEE eV e IS i RSt - 2G4

2. Give some examples of traditional biotechnology.
i A Y TR — i T -
1. Produce crops and animals with desirable characteristics by selecting the best varieties of organisms to
breed. This is called selective breeding.
28 P 8 B R T A B DA I A AR R EAIE & S A -
2. Use microorganisms to produce bread, cheese, soya sauce, wine and beer.

A LASGEAI ) ~ 2L ~ B~ ALEAIN S -

3. What is modern biotechnology. Give some examples.
HERERAEY IR - B854 -
Modern biotechnology involves the manipulation of DNA, cells, tissues or biological processes for mass
production of goods and services. It includes genetic engineering and cloning.
BIARAY) TAZZF5H4% DNA ~ it - fHRk s E Ve LUK B Y a2 B kess - eusmd
H AN (SO R E -
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4. What is genetic engineering.

B TERAEE?

In genetic engineering, one gene or most commonly, a set of genes is taken out of the DNA of one
organism and inserted into the DNA of another organism. It produces genetic products what human
need. It modifies or creates new species.

B TR ol — R FLNE AR DNA HREUHZK - & B A —FiA: 7)) DNA
Hh o EEA N TRV SO EEIE TR -

4. What is meant by cloning?
TR TR E?
A clone is a group of genetically identical individuals (or cells) derived from the asexual
reproduction of a common ancestral cell. We can obtain a clone of cells by cell culture.
MR GRS —HEEME E5eE—HRNEYI(ERIE) - ERAE —iH eI B2 > 2
AT B I — R (%)

5. What are the functions of restriction enzymes, DNA polymerase, DNA ligase, DNA probes and

vectors in genetic engineering?

FR7HIEE - DNA REGHS - DNA EEES - DNA SSHIEE/EEME TR TEA HEHR?

Tool T H. Function IJJHE
restriction enzyme To cut double stranded DNA at specific sites.
PR {ERFENLEY)BHEERE DNA.
DNA polymerase To catalyse the synthesis of a new DNA strand against a template.
DNA R DAFLGE DNA ERS AR > fiE b DNA Sl 55k
DNA ligase To catalyse the joining of complementary DNA fragments.
DNA H3 HETL T B A4 DNA FrBEHBERK
DNA probes To detect a gene of interest in a DNA sample.
DNA £t P DNA FASE A5 5 HISHEA
vectors To act as a carrier to transfer a gene of interest into a host.
G SRS HARRLA > 8 E AR 21E

6. Why are plasmids suitable for use as vectors in recombinant DNA technology?

ﬁﬁ)ﬂ"ﬁﬁﬁﬂﬂ {EEEAH DNA BHigHI#Eas?

They are non-essential genes of the bacteria, but beneficial to the survival of them.
B b BIEER - B EME A AR EER -
2. They are small rings that the genes can be located by mapping easily.
B/ BRRMALER S HEE o
3. They take up foreign DNA readily.
B REFE I B H Al A= P71 DNA -

4. They can be transferred easily between bacteria.
& A DAE M B AT S
5. They can replicate independently of the bacterial chromosome and exist in multiple copies.

E R LRI R SR OlE - B BE R nT LU S EAE R RO B R ©
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7. Briefly describe the basic principle of recombinant DNA technology.

fETAREEAH DNA HipfgiBEAHE -

1. Obtaining DNA fragments of desired gene.
JET E AR Fr B

Obtain DNA fragments from blood, saliva, semen and bones, etc.
TEIMIVE ~ HERE ~ RSV BREEEEAHE AL DNA g

2. Cutting out the DNA of the desired gene.
B H AR DNA
The desired gene is cut into small sections by using restriction enzymes.
FH R H AR Y e N

3. Inserting the gene into a vector.

EISEE8 NI i i

The plasmids in bacteria are often used as vectors. The plasmid is also cut open by restriction enzymes
first. The recombination of genes is carried out with the aid of the enzyme DNA ligase.

AHEREDRESF & P VRt - BRI S AR YI0E - EASERED AT ED R AR e 75 2 DNA
PRIl o

4. Insertion of the vector into a host cell.
RF e A Ay A
The vector (recombinant plasmid) carrying the desired gene is inserted into a host cell which
allows the vector DNA to replicate. The host cell can be a bacterium, a yeast cell or a
mammalian cell. They treat the foreign DNA as its own.

A EER A e (R AR B S A2 BRI - 75 AR T DUZAITER ~ MRk - FLoli
PLEMIRIRING > EAPTER E AR RS CEEA -

8. What are the applications of recombinant DNA technology?
EE#H DNA i AR ?
It can be used in producing useful products (eg. human insulin and growth hormone) and

genetically modified organisms (GMOs).
AR A A ) (B0 N FEBR S AN AR R GR) I AGE RN SO A=) -

9. How to select the transformed bacteria?
JreTER ML T R
To select the transformed bacteria, plasmids carrying a marker such as an antibiotic resistance gene
are used as vectors. eg. The recombinant plasmid carries both DNA encoding human insulin and
antibiotic resistance gene. When the bacteria carry this recombinant plasmids are exposed to an
antibiotic, only the transformed bacteria will survive.
Ry T B DR - A DU E R DI R R e R Rl - WA [RIFF A A
AP A LR R DB R AR B AR R - E AT LR B R AR Y A DA B s AL
BERER - A AT EBRIREAE A P 2K -
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10. How to carry the recombinant plasmid into the plant cell?

11.

IR RS AREY

Method 1: Use bacterium mediated transformation technology to carry the recombinant plasmid
into the plant cell (a biological method). eg. BT corn.

ik 1 RIS SRty - R B ERRE AR T (CEE TR - Blandias ok -

Method 2: The target genes are fired into plant cells by using a gene gun (a physical method).
Before using, the tungsten beads are coated with DNA which contains the target gene.
Then tungsten beads are fired into the target plant cells.

ik 2 MBI EARRL N S S BRI A (B 5 1%%) - ARG TR - $E7 A HSEEA
1) DNA BAESERIR A - AR BRSSP S 21 H BE IR -

How to carry the recombinant plasmid into the animal cell?

IR A E RS A B Y ?

Method 1: Microinjection — a physical method.

ik B — YR Gk -
By using a super fine micropipette, inject the exogenous DNA directly into the fertilized
ovum.
M SIS R - A H AR
FLAHIAME DNA FERRISZREINA -

Method 2: By using a retrovirus —a biological method.

ik 2e IRk — AV Gk
A retrovirus (eg. tumor virus) is an RNA virus that is duplicated in a host cell using the
reverse transcriptase enzyme to produce DNA from its RNA genome. The DNA is then
incorporated into the host's genome. The pathogenic gene of the virus will be removed
first before using.
WG (AR )i — T RNA i HE » BB ay LA » R Ak
R E) RNA B DNA > 287&%50 7 DNA &5 5 2% 119 DNA > 27 E#lI e
BURHOE R DNA #5L « 0 FIRF e S Reis i 2o SR R Bk
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Check point JHELuE (65)

12. With an example, briefly describe the process of plant cloning.
BT R B R B AR -

13.

1.

Remove the somatic cells (meristematic tissues) from a tomato plant.

FEF Y Y — LE RS (42 7 A= RH AR )
Place the cells into a sterile medium containing all necessary nutrients for growth and plant hormones
for differentiation and development.

RHIRE R & H T & 'R MEY RS st -
Under suitable conditions, the cells divide and develop into a group of undifferentiated cells called
callus.

TR G WESE T - MR E 1T 0 R/ BT K —BR O ERIM IR - A IPFIREE -

Cut the callus into pieces. Transfer a piece to a solid medium for the development of plantlets.

1 B ARAS 7 BGEE 2 /N > B — SR E S R B P R K E > e REK—HR/ My -

The mature cloned plant is regenerated.

B — PR B IHEY)

Explain the cloning process of the cloned sheep Dolly.
Eﬁﬁﬁ@ﬁ%ﬁﬁigr?%ﬁ%ﬁﬁ

An unfertilized egg was collected from a sheep (A).

fe— & (A) B AR RN -
The nucleus of the unfertilized egg was removed.
%R K I I AL A 2 et
A cell was taken from the mammary gland of the donor sheep (B).

— BB HE 5 (B) By 588 A —fi#l LA A

The nucleus from mammary gland cell wastransferred into the enucleated egg cell.

i PUB A AU AT AL R A AL RS2 A BN

The fused cell was incubated in a culture medium for six days to develop into an embryo (C).

SERE A T M & B R B A K e 55 B —ERRRG (C)

The embryo which has the genes of the donor animal (B) was implanted into the uterus of another
sheep (D) (the surrogate mother).

18 BRI o (B) G R £ N AR AEA S — ERBFE DK 7= -

A baby sheep named Dolly whose has genes identical to the donor (B) was born.

B 1 2F — Ml B PN B I FR I 5 (B) S8 A R O AR an — L 4] o
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14. State some applications of plant cloning.

AHETEIE S — A -

To grow plants that are endangered, or economic importance which is hard to grow by traditional
method. (eg. orchids)

Az e A CANBAAE) » S DUR (0 5 sk i i e S VB (B i hE )
To produce disease-free plants by growing them in a sterile medium.

FEME R I ERSR T 0 A H A R ERR I AEY) -

To rescue plants with diseases by culturing their unaffected tissues.

11 RS A U IR R REL A - % 3 R - IR BRI IR

To produce GM plants from cells inserted with a desirable gene.

R EE AR LG AT > 3 R OGS E )

Those plants and animal stocks with high yield, better taste and high nutritional value qualities can
be produced without afraid the losing of the desirable characters through sexual reproduction.

AR R B Y A S E R IREX RSB EEES > ERER KRS - H
AN OAER TR &K 5 S R -

15. State some applications of animal cloning.

LB IE S — A -

To produce good quality farm animals or endangered animals.
Fiam B RS SEEBY -
To produce genetically identical animals for use in drug tests or research.

Az AR Bk A 5] B9 B ) VR S5 TR -

To provide stem cells for medical treatment.
A rE R MM VR B AR
To mass produce GM animals for manufacturing of drugs and chemicals.

K i A 7 R o & B ) LARE A EE Y s (LB 5, o

Those plants and animal stocks with high yield, better taste and high nutritional value qualities can
be produced without afraid the losing of the desirable characters through sexual reproduction.

LR R B Y R S ER  IWEX RSEEEES > ERERKRERNS - H
ANHIEOAER TR &K 5 S R -

16. Explain the process of polymerase chain reaction.

fERER GBS B RTRTE -

1. Samples are heated to 96°C for several minutes to denature (separate into single strands) the target DNA.
EEGER DNA ££ 96°C JNEAB> S 1% () B 5 BEL G DNA o
2. The temperature is lowered to 55 °C for several minutes allowing the left and right primers to anneal

(attach themselves to the single DNA strands) to their complementary sequences on either side of the
target sequence.

BRI RS T 2R 55 °C Wy d > R WA S| TR A B — g o

3. The temperature is raised to at 72 °C for several minutes allowing DNA polymerase to attach at each
priming site and extends (synthesize) a new DNA strand.

BEETR TR 72 °C ¥ o 3 DNA RS 5 R EE5| 7 b o KRB 5 T A R & K
HEL o
4. At the end of cycle one, two DN A molecules are formed.

FEF I (—) RIS RS » 1 B 17 B SE Y DNA
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5. The temperature is raised to 96 °C again, denaturing the target DNA as in cycle one. The cycle is

repeated for many times.

i P KR T2 96°C > MBI I (— ) ks I ASE DNA S8 - 401 b A 38 0] — i B 78 ol o fi I 2K
i 72 ) DNA f3 DUSISH A 8L

17. State some examples of the applications of PCR.

18.

19.

BH—UREHEHE N B AT -
1. Detection of hereditary diseases from early embryo.
10 57 U1 Fs e i A 92 A S8 B o
2. Preparation of genetic fingerprints from crime scene.
{0 SR B85 BB EFR AL -
3. Diagnosis of infectious diseases (eg. SARS).
72 B A G (B0 B )
4. Cloning of genes.
FAER -
5. Paternity testing.
T o
6. Amplify DNA from the remains of historical figures or extinct species for studies.
e S A\ EGRE T A Y B R DNA - SETT ST o
7. In human genome project, amplify the interested genes for investigation.

T NEE AR B - UFHE e R -

Explain the basic principle of DNA fingerprinting.
ﬁ?ﬁ DNA 5T AR -

Only 5% of human DNA codes for functional proteins. The remaining DNA has no function and is called
non-coding DNA.

HEH) 5%H AN DNA JISE 8RR - Bx TRITERIRYT > 18R FE#RES DNA -
2. Among the non-coding DNA, there are highly variable regions called variable number tandem repeats
(VNTRs). Each VNTR consists of repetitive base sequence of 9-80 base pairs.

FEFEAmAS DNA thAg S ml s m b 3% 55 IR 2 R G s # v LR AR - B4R RT
S ERIEEM(VNTRs) - F1E VNTR B 9-80 Ei EHEEWS RNEM -

3. DNA fingerprinting is based on the detection of differences in VNTRs between individuals.
DNA #3050 17 i J5 B g2 4 H 25 (B 1S VNTR Y2251 o

How does gel electrophoresis help in DNA fingerprinting?
BHBREIKAAT7EE) DNA 500472

Electrophoresis is a technique used to separate molecules of different electrical charge or molecular weights.
It can be used to separate DNA or RNA fragments from one another according to their sizes.

Tike —ERR D EER G FEW SRS FEN D TR o ERRYE DNA 3 RNA #
BEREHY RN BEM DB -
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20. State some applications of DNA fingerprinting.

At DNA $5RTHY—BRER -

1. Forensic science ;555 | £2:
It helps to find out the truth of the crime.
eEEEUEEE -

2. Parentage tests ¥ 28

3. Other applications E{th FE 3 :

» Identify victims in disasters.

B KEETSEEH 0

» Confirming the pedigree of animals.

e & B RE % o

» Detecting some inherited diseases.
fa e He LR AR A

» Monitoring bone marrow transplants

B HHERAH

» Evolution studies.
HEACHITRSE ©

» Distinguish between natural food and GM food.
e B KR BN UUE -

Check point JHELuE (66)

1. Cite some example of pharmaceutical products made by biotechnology.

S — Ay T RSB, -

Human insulin, human growth hormones, vaccines and monoclonal antibodies.

NP ~ NERBER ~ af B DT -

2. With an example, explain the process of production of subunit vaccine (antigenic protein).

mﬂ¥ﬁﬁiﬁﬁmﬁﬁﬁﬁﬁﬁéﬁﬁﬁ

The gene for producing the surface protein of the hepatitis B virus is inserted into a plasmid.
2P 7 2 1 2 A B R RVERLRS & o
2. The recombinant plasmid is then introduced into a yeast cell.
15 AR A B REER] ©
3. The viral gene direct the production of viral suface protein in the GM yeast cells.
i AL R S N oS R R RS R R R o
4. The protein is collected and purified for injection.

WS R B E R A FE RS

3. What are monoclonal antibodies?

DR E?

They are antibodies produced by the cell clones derived from a single parent B cell.

EAME B — B A A AR e B P AR BT -
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4. State some applications of monoclonal antibodies.

ﬁmﬁﬁﬁﬁﬁw—%@%

For diagnosis of disease
A BEZLS
Some monoclonal antibodies can recognize the surface proteins of cancer cells.
A L B P P T PR IR R e
2. For isolating and purifying important biological molecules
EYDFID BRI

Monoclonal antibodies are coated on the surface of beads. When solution containing the wanted
molecules pass through, the molecules bind to the antibody and is retained. These molecules can be
collected later by special washing procedures

5 B ve B DURS SO Bk TR A - & BPMTIRE M B TS RGER - BIES TPt
it LR > MERIRAR B iR (S SRR 5 7 o

3. For use of sensitive test
EREREREMNAIRIA
eg. Home pregnancy tests. During pregnancy, HCG is present in urine. HCG can bind to the monoclonal
antibody and cause a colour change.

PlaNx g4 o AN 0 RIS A AERE R ER(HCG) » HCG & F1 8 v fE Hiis kS
e 2k b i o
4. Treatment of cancers
AR
Monoclonal antibodies are used in the treatment of some forms of cancer such as breast cancer and lung

cancer. Some antibodies are linked with toxic drug or a radioactive substance. The antibodies recognize
and attach to a cancer cell, then release the drugs to kill the cell (targeted therapy) .

B 0 B RS W) P 2R B R ALRE AN R - A IS & B S EBOR EE il EE
B B B AE T A - R 5 BRI M I AR SE (BE 8RR ) -

5. What are the basis of gene therapy?
FRRE R ?

To treat a disease by supplementing the defective gene with a normal gene.

FUFH I B R B e N LU R

6. Distinguish between germ line and somatic gene therapy.

SHHRERERN GRS R RIGE -

germ line gene therapy somatic gene therapy
e bR HEAT R AG AR
It affects gametes or zygotes It affects somatic cells.
s TG T % il
Genetic correction is inheritable Genetic correction is not inheritable
EEARG IR AE ERGIE AN AHE
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7. State the potential benefits of gene therapy.
aﬁ&%#‘*ﬁﬁ‘]ﬂﬁ

Treatment of genetic diseases caused by the loss of a functional protein.
TR AR A T AR T [EEAY TR E -

2. Treatment of cancers and infectious diseases. The new gene or gene product may inhibit the activity of
cancer cells or pathogens.

BIRTAEAEEYR - FT YRR B A s e AT I S o [ RS VG ) -
3. Apreventive measure against diseases. eg. A gene codes for an enzyme may protect heart tissues from
damage when the oxygen level falls.

AP - BIANSEER R ] B — R BRI ERARAS - SXERIECRAE LN R a2 65 -
4. Germ line gene therapy may correct a disease before it happens. It may help the removal of all defective
genes in human.

R BN AR TV POR IS EameEa BB R NS FTA BEEZEA -

8. State the potential hazards of gene therapy.
aﬁ&%#‘*ﬁﬁ‘ﬁﬁ&f"%

Viral vectors may regain its disease causing ab111ty during operation.

f AR AR TP T RE S BT AE

2. Viral vectors may cause severe immune reactions. eg. A young man died a few days after gene therapy in
1999 because he is allergic to the vector.

R ] R B E A TR S - BT AE 1999 4 > — B RIEATERRECRIRIEL
FYE SR ARG SR -

3. The insertion of new genes may affect the expression of existing genes. eg. some patients die of blood
cancer after gene therapy. The point of insertion may be the locus of a gene involved in cell division.

TN A AT RERC U BRI 2 - 14T B ABERIR R SERR ML » RT3
PSHISE G EE I il D78 e ASE-SPNIR

4. The new genes may be wrongly transported into non-target cells. This results in other health problems.

s PR BEA R B I AT - 5 (B A AR

5. Treatments may have to be repeated as the treated cells die and are replaced.

TEFEATRER S T IR ASCEHINI R e Wi -

9. Explain the nature of stem cells.

Rt A s -

Stem cells are the body’s “master” cells. They can renew themselves indefinitely and differentiate into any
types of specialized cells, such as muscles, nerves, organs, bone, blood and so on.

RIS SRR T RS2 Ml e B TR E AR M RS AR A R (AT > BTATL
A~ A RS S:
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10. Suggest some uses of stem cells in future treatment.

REAREP A ] B A PR ?

1. It provides advance treatment for patients with a range of diseases such as:

Rl I R i HR A S E RV BE (Rt B ke Bl ) DU e — R YA - 41 -

(a) To cure Parkinson’s disease by transplanting stem cells into the patient’s brain.
BRI A A SR A B IR & 3

(b) To cure heart disease by transplanting stem cells into the diseased heart.
T A A AR A o5 N Bk DABE TG /Lo s

(c) To cure leukemia by producing new bone marrow for the patients who are suffering from leukemia.
T HE A A o5 A B8 P9 LS B 6 DABE A IS o

(d) To cure diabetes mellitus by transplanting stem cells into the diseased pancreas.
T HE A A 98 AR ik A B8 Y B PRI

2. This technology (developing) may be used to generate tissues and organs for transplantation so that the
need for organ donation could be significantly reduced.

& Bl (WFSE ) ] 2R AL A Ak B s B TE R T - 2K TR AR IR A 28 B vl RS I -
(a) To cure heart diseases by cloning a new heart to replace the diseased one.

157 L — {1 it R P o Jpt R I ARG RE P Y B DA B8 3 /o JBs
(b) To cure hepatits by cloning a new healthy liver to replace the diseased one.

18 S — {11t O T B A X 8 2 s 8 A I ik DA 8805 5 0

11. What are transgenic organisms?

AR EERAY?

They are organisms whose genetic material has been altered through genetic engineering.

e E Y E R TRSCEN A

12. What are the differences between genetic modification and traditional breeding?

ENSCE R EHEEA AR ?

Genetic modification Traditional breeding
HERETHE EHEiE

1. Isolation and transfer of well-defined genes. | Crossing of thousands of genes at one time.

High accuracy of transfer. Low accuracy of transfer.

KR 2 [ BE A 70 e B RS > HETE o T RERFEAC B AT R IR > A HERE -
2. Introduction of desired genes across the Gene transfer usually within-species.

species barrier B A L A RS o

15 T o A R R A o e ] RS o
3. Faster and less costly More time consuming in the process of

PR EEE o observation and natural selection to achieve the

desired characteristics.

5 1CIRF ] B 2% B SR e DU P 9 O R 1

4. Desired change can be achieved in one Cannot be achieved in one generation.
generation et — R E] -
AR —REBEIATHRR R -

[¢]




13. With an example, explain the beneficial aspect of GM plant.

B iR BRI iR -
Crop 1% GM trait EE NS 458 Advantages 13 EE
Soybean Herbicide tolerance Weeds can be killed simply by spraying a herbicide

instead of cutting.

A ATEGURER HCHE B SO B T R A TR -
Corn Insect resistance iﬁ:tti (ila:l rrllair(;duce toxin which kill caterpillars but
X AIERES ) T 4 2 A BRI A JEE
Tomato Delay softening of tissue Fruits with longer shelf life and better quality.
&l AL Y] B R T A R WA RO AT i B R o

Rice and wheat

FE KA/

cold, drought and salty
tolerance

RIS
HiR

RS

Crops can grow in winter, dy climates and saline
lands.

BY RS - G REENE AR -

14. With an example, explain the beneficial aspect of GM animal.

BT R L S IR AT iR
Animal #1%) | GM trait £ E S 45 H Advantages 13 EE
Salmon Fast growing It decreases overfishing of wild salmon.
=X P4 = AR BT A2 = 3 il 4 o
Pig More lean meat and less fat | Food is more delicious and healthy.
v LN - YHEN R 5 S IR R o
Goats Produce lactose-free milk | It is suitable for people who cannot tolerate lactose.
= g 2LE 4 WG A PR IE R ANBKH
Sheep Ezailrl(;eu;?i(;;e wool with It increase wool production and improves quality.
i e B E =]

HEHEMFE

237
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Check point JH[ELuE (67)

1. List some issues of GM Food which are related to the below aspects.
iE— LB D T RE A RN SCE R YRR -
(a) Safety issues
go |
(b) Ethical issues
LEL S EEE
(c) Social and economic issues
T RS e
(d) Environmental issues
B HGH

» GM food may cause allergics in some people.
BN UGE BV I NG 5 BEURFE -
» Antibiotic resistance genes are often used in screening of GM organisms. If

. these genes are t.ran.sfer.red to pathggens accidentally, super bacteria may
RIS be produced which is difficult to kill.

PUAE R DU SR A P2 i A Ui A2 ) - 4@ SR A R A R £
s > A ReE ARSI B E -
» The production of GMOs act like the role of God which will not be

Safety issues

accepted by most people.
Ethical issues BUERERNUGEEMEMEFE  ETBREBAER o
EiEGIPRRE » Some people may worry about eating a food containing a gene from

something they would not eat for religious reasons.
—EANGEEGICENRY S ETHRBUEZHERA -
» Developed countries have more money to invest on the production of GM
Social and foods. The GM foods are more competitive in market and may affect the
economic issues living of farmers in developing countries.

MEAEERE | EEERAE S HE e ERRLEEY o RRECERYE
S EEERSFNE > aRERRPEFRNERES -

» There may be unintended modification of similar species in the
neighbouring fields due to cross pollination.

HESSAEANE « @R R efn & HIR#UTRETNE RS
¥~ HH ML AV G REAEIREE -

EnVIronmental » If herbicide resistance genes are transferred to weeds, super weeds may be
ls:;l:: o produced which is difficult to control.
RERHE VIR RN E S S R B b o n)plaE A EE DRI B AR 2P

Ho
» It will disturb the balance of ecosystems.

BELARFE  BORAREVREE -
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2. List some issues of cloning which are related to the below aspects.

5l —LuBa DU A B R o R

(a) Ethical issues
Jﬁfﬁ'fﬁEEn?EL

(b) Social and economic issues

MRS o R

(c) Environmental issues

E&i% H?EL

Ethical issues

EiERIEER

For human cloning:
fE NS
» People produced from cloning may be regarded as unnatural or sub-human.

HEANGZRRR > FFERERAIEZRFA -

» It is difficult to set up relationship between the clone and the nucleus donor
and his family.

SN B AL IRIE S M HE R AR REELISE -
» What will be the identity of the clone? Should he have his own identiey or
share the identity of the nucleus donor?

BN GG EMER B CH S (305755 2 B AR g &
17

» This promotes the "uniparent' trend in human society and is against the
culturally and naturally developed 'biparent society'.

B NS SR EREE - &N B R B bRy St -

» Rich peoples may use the technology to produce servants to serve their
needs.

AN AR EEEREARGED -
» Rich peoples may clone themself for organ transplant.

B ATERBCHERERIE -

Social and
economic issues

fIEMEERE

» Animal cloning requires expensive equipment. This increases cost and hence
price for food produced by this method.

BYE AT EES  EEMERBIRE  TREHEEINESE Y
o

Environmental
issues

IRIFARE

» Endangered animals are suffering from loss of habitats. Even the cloning is
successful, the cloned one still have no place to live. Should we put our
money on habitat conservation, rather than cloning?

Mo BV R S > IR ERKT) - HEBBES 0 HMEE
WERR R & IR O PR AR 5 B2

» It may limit the gene pool as only a minority of the genes in the species is
cloned.

& GRS T BEERX/ > WEAFZmESEERNGHER -
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3. List some issues of human genome project which are related to the below aspects.

s — LB D N RE A R AR AT EERE -
(a) Legal issues
PR e |
(b) Ethical issues
BT ER Y
(c) Social and economic issues
T RS R e

» Who owns and controls genetic information?
R TN E AR

» Who should have access to personal genetic information, and how will it be
used — insurers, employers, courts, schools, adoption agencies, and the
military, among others?

Legal issues = 3 To 48 Se ok g0 iy A = T e e

ke EEERGRAANERER  RIBAF -~ BE - B 28 - K&

R TERRES PR ~ BERR o IS A A L? 38 SR SR A {5 A P

» Suppose a gene related to violence is found, can the possession of it be an
excuse to prove someone innocent in court?

F—EERNR AR > ERE L G v G VE R IR 1 R
B o

» If there is no cure for a certain genetic disease, what is the benefit of
diagnosing the disease? Would such a diagnosis cause anxiety to the patient?

Ethical issues RN R AR - — FAE R IR H? BERRE A %
ERMERE FH %€ -
» How would one feel, if he is genetically different from the norm?

CEIN L ETStE L S D iy

» Life style can also affect the expression of some genetic diseases. It may be
better to promote healthy life styles rather than merely focusing on the cause
of the diseases.

A2 5 A D AT SR R Y B - BEF M IE Y % LB U HE R (R BR

REEAR > MR REL IR KA L -
» The analysis of DNA of an individual results in the classification of people

o i carrying genetic diseases as handicaps if their genetic information is disclosed.
HEMIEERE These people will be discriminated and their opportunities of getting a job,
buying insurance or admission to certain groups are lowered.

DNA #3Ar & 16 55 il A\ B 80K - B ERHABE - W A E R A
K EFERAL - R EER - WHSR - ek TIEE
i E IR b b IO AZELEEES PR -

Social and
economic issues
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4. List some issues of gene therapy which are related to the below aspects.

5iEg—tuB DL N BB A BRI IGRGRE -
(a) Safety issues
go |
(b) Ethical issues
BT
(c) Social and economic issues
T RS e

» Viral vectors may cause severe immune reactions as some patients are
allergic to the vector

Safety issues WS ERENBRERE - GL5H A\ & B R e
LEHA e

» Viral vectors may regain its disease causing ability during operation.
W EESARE T TR EERREED -
» It is hard to decide when gene therapy should be used. Should it only apply
to no cure diseases?
FERS O AR R e A B AR - 2 5 ME A R M L th R vk e ?
» Where is the line between medical treatment and enhancement?
Ethical issues RZ ANl ) 7E B BTG R A BE s B Y AR Y
EiEGIPRRE » Germ line gene therapy will affect offsprings. Are we acting as God in

changing the genetic constituent of future generations? Would there be any
hidden hazards?

RG] R B R A T2 & Eip i Ear iy /A K dr R A
HEF 3 R 1 SE BB R R
» Only the rich people can afford the expensive gene therapy. Would it further
. widen the gap between the rich and the poor?
Social and

o SAHEA AR ENERER &0 NREERNFE?

economic 1ssues o . . .

24 RIS B S » Is it right to invest a large sum of money in gene therapy to take care of just
= AL/ e a few patients?

ERGRERBREES  HGPEBARTRE » HE15?
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5. List some issues of stem cell therapy which are related to the below aspects.

58— LuBa DU RS B RIS AR -

(a) Ethical issues
BT

(b) Legal issues
PR e |

(c) Social
AT

Ethical issues
EHERIEEE

» To obtain embryonic stem cells, human embryos are destroyed. Is it a case of
murder?

TR R - F R AR G2 M7

Legal issues

EREE 3

» How can we ensure the stem cells are used in treatment of diseasse only? To
some scientists, it would be an great temptation to clone human being.

T AR A P OB 12 B SRR BT 5 5 R B
A — KB -

Social issues

f1E#=E

» The cloned embryo is destroyed to harvest embryonic stem cells. Would this
practice make the public become used to the destruction of human life?

A BRI & e B LUBCR IR e il > T R E &5 RREER
FEEERMALEGAHEE -

The End




