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Diagram 1 is an organelle in the plant cell.
Rajah 1 adalah satu organei dalam sel tumbuhan

Diagram 1

Rajah 'l

State the function of part X.
Nyatakan fungsi bahagian X.

A To break down complex molecules
Untuk memecahkan molekul kompleks

B To synthesis glucose
U ntuk mensintesrs gl ukosa

C To absorb light energy for photosynthesis
U ntuk menyerap tenaga cahaya bagi folosrntesrs

D To change the chemical energy to light energy
Untuk menukarkan tenaga kimia kepada tenaga cahaya

Which of the following cells has very thick and lignified wall?
Manakah diantara sel berikut mempunyai dinding tebal dan berlignin?

A Parenchyma
Parenkima

B Phloem
Phloem

C Collechyma
Kolenkima

D Xylem
Xilem
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Diagram 2 shows a type of muscle tissue in human body.
Rajah 2 menunjukkan selenis tisu otot pada badan manusia.

--€t

\\-/'.\

Diagram 2
Rajah 2

Which of the following organs, the tissue can be found?
Di antara organ berikut, yang manakah tisu ini boleh didapati?

A. Pancreas
Pankreas

B. Lungs
Peparu

C. Heart
Jantung

D. Small intestine
Usus kecil

Diagram 3 shows one specialised cell.
Rajah 3 menunjukkan satu se/ khusus.

Diagram 3
Rajah 3

What is the function of the cell in Diagram ?
Apakah fungsi sel yang ditunjukkan dalam Rajah?

A. Produce energy during cellular respiration.
Menghasilkan tenaga semasa respirasi se/.

B. Bring impuls from spinal cord to the muscles
Membawa impuls daripada saraf tunjang ke otot.

C. Produce electrical signal when stimuli detected
Menghasilkan isyarat elektrik apabila ransangan dikesan.

D. Change the electrical signal to the chemical signal.
Menukarkan isyarat elektrik kepada isyarat kimia.
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Diagram 4 shows a graph of the changes in mass of potato strips irnmersed in
different concentrations of sucrose solution.
Rajah 4 menunjukkan perubahan jisim jalur kentang yang telah direndam di
dalam larutan sukrosa berlainan kepekatan.

Llhanges in
nlass of lxrtato n
stripslg

Pffu bahan 3

jisim jalur z
ke.ntang/g 

I

sucro$e solrrt,irxr,/g
per 100 nrl

Kepekatan lttrtrlurr
sukrosa/ g pet' 100 nrl

Diagram 4
Rajah 4

Based on the above graph, which of the following concentrations of sucrose
solution should be used so that a flaccid potato strip regains its turgidity?
Berdasarkan graf di atas, kepekatan sukrosa manakah sepatutrrya digsunakan
supaya jalur kentang yang telah flasid kembali segah?

A 1.5 g per 100 ml
B 2.5 g per 100 ml
C 3.5 g per 100 ml
D 4.5 g per 100 ml

-.tr

-1
*2
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6 Which of the following is true about the necessity of movement of substanees
across the plasma mernbrane?
Manakah yang berikut benar tentang keperluan pergerakan bahan-bahan
nterentas plasma membran?
I The exchange of respiratory gas

Pe rtukaran gas respirasi
ll The removal of waste products from the body

Penyingkiran bahan buangan daripada badan
lll Obtaining raw materials needed by the body

Mendapatkan bahan mentah yang diperlukan oleh badan
IV Excreting the undigested food from digestive system

Menyingkirkan makanan tak tercerna daripada sisfem pencernaan

A l, ll and lll only
l, ll dan lll sahaja

B l, lll and lV only
l, lll dan lV sahaja

C ll, lll and lV only
ll, lll dan lV sahaja

D l, ll, lll and lV
l, ll, lll dan lV

7 What are the elements present in nucleic acids?
Apakah unsur-unsur yang hadir dalam asid nukleik?

A Carbon, hydrogen and oxygen.
Karbon, hidrogen dan oksigen.

B Carbon, hydrogen, oxygen and nltrogen.
Karbon, hidrogen, oksigen dan nitrogen

C Carbon, hydrogen, oxygen, phosphorus and nitrogen.
Karbon, hidrogen, oksigen, fasforus dan nitrogen.

D Carbon, hydrogen, oxygen, nitrogen, sulphur and phosphorus"
Karbon, hidrogen, oxygen, nitrogen, sulfutr dan fosforus.

8 What is the process that converts protein into amino acids?
Apakah proses yang menukarkan protein kepada asid amino?

A Reduction.
Penurunan

B Condensation
Kondensasi

C Hydrolysis.
Hidrolisis

D Polymerisation.
Pempolimeran
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I Human ovum has 23 chromosomes. What is the chromosome number of a person's
cheek cells?
Safu ovLtm manusia mengandungi 23 kromosom. Berapakah bilangan kromosom
bagi sel pipi seseora ng itu?

A 13 chromosomes
13 kromosom

B 23 chromosomes
23 kromosom

C 46 chromosomes
46 kromosom

D 86 chropmosomes
86 kromosom

10 Diagram 5 shows a schematic diagram of a reproduction of a cow.
Rajah 5 menunjukkan rajah skema bagi pembiakan seekor lembu.

qry --P* o \

Diagram 5
Rajah 5

What represented by P, Q and R?
Apakah yang diwakili oleh P, Q dan R?

P a R

M tos S Meiosis Mitosis
M tos S Mitosis Meiosis
Meiosis Mitosis Meiosis
Meiosis Meiosis Mitosis

A
B

C
D
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11 Diagram 6 shows several stages in meiosis.
Rajah 6 menunjukkan peringkat-peringkat dalam merosis.

Diagram 6
Rajah 6

What is the chromosome behaviour in stage P?
Apakah perlakuan kromosom dalam peringkat P?

A Chromosome condense and thicken
Kromosom memendek dan menebal

B Chromosomes arrange themselves around equatorial plane
Kromosom tersusun di satah khaltulistiwa

C Homologous chromosomes pair together and cross-over occurs.
Kromosom homolog berpasangan dan pindah silang berlaku.

D Homologous chromosomes separate and move to the opposite poles"
Kromosom homolog berpisah dan bergerak ke kutub-kutub yang
bertentangan.

What is the condition a girl might suffer if her diet which is deficient in iron is
prolonged?
Apakah keadaan yang akan dialami oleh seorang budak perempuan jika gizinya
yang kekurangan zat besi berlanjutan?

A Anaemia
Anemia

B Pellagra
Pelagra

C Scurvy
Skurvi

D Rickets
Riket

12
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13 Lipase solution was added to milk. After 30 minutes, the milk had become more
acidic What were the substrate and product in this reaction?
Larutan lipase telah ditambah ke dalam susu. Se/epas 30 minit, susu itu tetah
menjadi lebih berasid. Apakah subsfraf dan hasil dalam tindak balas ini?

Substrate Product
Fats

Lemak
Amino acids
Asid Amino

Fats
Lemak

Fatty acids
Asrd lemak

Proteins
Protein

Amino acids
Asid Amino

Proteins
Protein

Fatty acids
Asid lemak

14 Which of the following statement are true about photosynthesis
Manakah pernyataan yang berikut adalah benar mengenai fotosinfesr's.

I Photolysis takes place in the light reaction of photosynthesis
Fotolisis berlaku semasa tindak balas cahaya dalam fofosrnfesis

ll Water molecules are formed in the dark reaction of photosynthesis
Molekul air dibentuk semasa tindak balas gelap dalam fofosrnfesis

lll Oxygen is released from the water molecules
Oksigen dibebaskan daripada molekul air

lV Carbon dioxide combines with the hydrogen ions to produce simple sugars
Karbon dioksida bergabung dengan ion hidrogen untuk menghasilkan gula
ringkas.

A I and ll only
I dan ll sahaja

B ll and lll only
ll dan lll sahaja

C l, lll and lV only
l, lll dan lV sahaja

D l, ll, lll and lV
l, ll, lll dan lV

D
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15 Table 1 shows the nutrient contents in 100 g of various types of foods.
Jaduat 1 menunjukkan kandungan nutrien dalam 100 g berbagai jenis makanan.

Food
Makanan

Nutritional content
Kandungan nutrisi

Protein(g)
Protein(q)

Lipids(s )
Lipid h)

Carbohidrates(g)
Karbohidrat (s)

Calcium(mg)
Kalsium hq)

lron(mg)
Besi fuq)

P 7.0 1.5 53.0 99.0 1.5

o 0.3 0 11.0 5 0.3

R 0.5 75.5 0 14 o.2
S 5.5 1.2 8.5 10 0.5
T 12.5 9.6 0 55 2.0

Table 1

Jadual I

A student cut herself and fractured her bone in an accident. Base on Table 1 ,

which types of foods are suitable for a fast recovery?
Seorang pelajar telah terluka dan tulangnya telah retak dalam salu kemalangan .

Berdasarkan Jadual 1 jenis makanan manakah sesua i untuk penyembuhan yang
cepat?

A P,RandS
P,RdanS

B Q,RandS
Q,RdanS

C P,SandT
eSdanT

D R,SandT
R,SdanT

When 0.4 g of groundnut is completely burnt, the temperature of 20 ml of distill
water rises from 30oC to 70"C. tne s[ecific heat capacity of water is 4.2 Jg'1 og1.

Calculate the energy value of the groundnut.

Bita 0.4 g kacang tanah dibakar dengan lengkap, suhu 20ml air suling qkan
meningkat dariplda 3eC ke 70oC. Muatan'haba tentu air iatah 4.2 Jg -1 og-1 

.

Hitung nilai tenaga dalam kacang tanah tersebut.

A 1.4 kJg -1

B 3.4 kJg -1

C 8.4 kJg-1

D 8.6 kJg -1

16
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17 DiaEram 7 shows two different organisms.
Rajah 7 menunjukkan dua organisma berbeza.

Diagram 7
Rajah 7

Which of the following is the respiratory surface for both organisms?
lttlanakah di antara berikut adalah permukaan respirasi bagi kedua-dua
organisma?

A. Skin
Kulit

B. Vacuole
Vakuol

C. Plasma membrane
Membran plasma

D. Contractile vacuole
Vakuol mengecut

1B Which of the following are the products of aerobic and anaerobic respiration in
muscles?
Manakah diantara berikut adalah hasil daripada respirasi aerob dan anaerob di
dalam otot?

Aerobic Respiration Anaerobic Respiration

Carbon dioxide and water
Karbon dioksida dan air

Ethanol
Etansl

Carbon dioxide and water
Karbon dioksida dan air

Laetic acid
Asid laktik

Lactic acid
Asid laktik

Ethanol
Etanol

Lactic acid
Asid laktik

Carbon dioxide and water
Karbon dioksida dan air

A

D

10
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19

Blood flow I Aliran darah

Diagrarn 8
Rajah I

What are the oxygen concentration in P and R ?
Apakah kepekatan oksigen dalam P dan R?

A

B

C

D

P R
High
Tinssi

Low
Rendah

High
Tinqsi

High
Tinqqi

Low
Rendah

Low
Rendah

Low
Rendah

High
Tinqqi

ll
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20 A student carried out an experiment as shown in Diagram 9.

Seorang murid telah menjalankan eksperimen sepe fti yang ditunjukkan dalam
Rajah 9.

Germinating seed

Biji benih camba

Wire gauze

Kasa dawai

Bicarbonate
indicator
solution (red)
Larutan
Penunjuk
bikarbonut
(ntrrrnh I

Diagram 9
Rajah I

What is the conclusion of this experiment?
Apakah kesimpulan yang boleh dibuat dari eksperimen ini?

Water vapour is formed during respiration
Wap air terbentuk semasa respirasi.
Carbon dioxide is released during respiration.
Karbon dioksida dihasilkan se/nasa respirasi.
Energy is produced during respiration.
Tenaga dihasilkan semas a respirasi.
Oxygen is used during respiration.
Oksigen digunakan semas a respirasi.

What is the term used for animals which live on the surface of other animals but
not deriving any food or other materials from the living tissues?
Apakah terma yang digunakan untuk haiwan yang tinggaldi afas permukaan
haiwan yang lain tetapi tidak mengambil apa-apa makanan atau bahan-bahan lain

dari tisu-fisu hidupnya ?

C

Parasite
Parasit
Epiphyte
Epifit
Algae
Alga
Epizoites
Epizoit

Early observatton
Peruerhatian awal

Final observation
Pemerhatian akhir

Bicarbonate
indicator
solution
(yellow)
Larutan
Penunjuk
bikarbonat
(kuning)

A.

B.

C.

D.

21
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22 Diagram 10 shows the hierachy of classsification.
Rajah 10 menunjukkan hirarki pengkelasan.

Diagram 10
Rajah 10

Which of the following sequence is right?
Manakah antara turutan berikut yang betul?

Phylum Class
Kelas
Order
Order
Family
Famili
Class
Kelas

t

- F;tt,ly
Fetnft
Genus

9BQys
Genus
Genus

Genus
Genus

Species

_ $pe_qiq
Species
Spesrs

Species

Qeqiq

23 A student caught 20 snails in a garden. He marked and released them. After a
week, he caught 10 snails and 4 of them were marked. What is the estimated
population size of the snails in the garden?
Seorang pelajar menangkap 20 ekor siput di dalam kebun. Dia menanda dan
membebaskan mereka. Se/epas seminggu, dia menangkap 10 ekor siput dan 4
daripadanya telah ditanda. Apakah anggaran saiz populasi siput di kebun?

A40
850
c60
DBO

Class

5e!ss_

Family

13
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24 Diagram 11 shows the root nodules of a leguminous plant.

Rajah 11 menunjukkan nodus-nodus akar tumbuhan legum.

Root nodule
Nodus akar

Diagram 11

Raiah 11

What is the role played by the bacteria in this relationship?
Apakah peranan yang dimainkan oleh bakteria dalam hubungan ini?

A Supplies glucose to the host.
Membekalkan glukosa kepada perumah-

B Supplies mineral salts to the host.
Membekalkan garam mineral kepada perumah

C Provides shelter to the host.
Menyediakan pelindungan kepada perumah.

D Supplies nitrates to the host.
Membekalkan nitrat kepada perumah.

25 Table 2 shows 5 quadrats with the area covered by Mimosa pudica

Jaduat 2 menunjukkan 5 kuadrat dengan kawasan yang dilitupi Mimosa pudica.

o-8rn 2 I -2rtt2 2-5rn2 3 -Srnz 4rtt?
Table 2
Jadual 2

What is the percentage coverage of Mimosa pudica on the field?

Apakah peratus litupan Mimosa pudica di atas padang itu?

A 20%
B 35%
C 45Yo
D 60%

t4
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26 Which pollutant results in a decreased amount of oxygen {ransported by red
bloods cells?
Pencemar manakah yang mengurangkan jumlah oksigen yang diangkut oleh sel
darah merah?

A Carbon monoxide
Karbon monoksida

B Sulphur dioxide
Sulfur dioksida

C Lead compound
Unsur Plumbun

D Particulate matter
Bahan partikel

27 Which of the following activities causes the thinning of the ozone layer?
Antara aktiviti berikut, yang manakah menyebabkan penipisan lapisan ozon?

A Burning of fossil fuels
Pembakaran bahan api foss/

B Throwing of rubbish into the rivers
Pembuangan sampah ke dalam sungai

C Use of substances that contain Chlorofluorocarbon
Penggunaan bahan-bahan yang mengandungi Klaroflorokarbon

D Construction of glass buildings
Pembinaan bangunan-bangunan berkaca

28 The following statements are on eutrophication process.
Pernyataan- pernyataan berikut ialah berkenaan proses eutrofikasi.

K - Population of bacteria increases
Po p u I asi b akte ri a me ni ng kat

L - BOD cvalue increases
Nilai BOD meningkat

M - Excess fertilizers flow into lakes
Lebihan baja mengalir ke dalam tasik

N - Lake is covered by algae
Tasik ditupi oleh alga

O - Death of aquatic organisms
Organisma akuatik mati

Choose the correct sequence of eutrophication process.
Pilih urutan proses eutrofi4asi yang betul.

A K)M)N)O) L

B L) N)M)K)O
C N)M)K)L) O
D M)N)O)K)L

l5
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Zg Table 3 shows the number of cases of cerlain diseases in villages P, Q, R and S
in a year.
Jadual 3 menunjukkan bilangan kes bagi penyakit tertentu dalam kampong P, Q, R
dan S dalam setahun.

www. myschoolchildren.com

Type of diseases
Jenis penyakit

Number of cases of certain diseases in village
Bilanqan kes penyakit teftentu dalam kampung

P o R S

Cholera
Kolera

4 7 3 19

Dengue
Denqqi

25 6 5 9

Bronchitis
Bronkitis

3 6 19 6

Table 3
Jadual 3

Which of the following villages is suspected of having the worst case of water
pollution?
Manakah dari kampung-kampung berikut yang disyaki mengalami kes
pencemaran air yang teruk?

A Village P
Kampung P

B Village Q
Kampung Q

C Village R
Kampung R

D Village S
Kampung S

16
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30 Diagram 12 shows a cross section of the human's heart.
Rajah 12 menunjukkan keratan rentas jantung manusia.

Diagram 12
Rajah 12

Which of the following is true about the blood flow in the heart?
Manakah antara berikut benar mengenai pengaliran darah dalam jantung?

A Blood from lungs enters to S
Darah dari peparu memasuki S

B Blood from lungs enters to P
Darah dari peparu memasuki P

C Blood flows from R to S
Darah mengalir dari R ke S

D Blood from body tissues enters to P
Darah dari tisu badan memasuki P

t7
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31 Diagram 13 shows a type of plant tissue.
Rajah 13 menunjukkan se7'enis tisu tumbuhan.

Diagram 13
Rajah 13

What is the importance of the thickening of substance X to the plant tissue?
Apakah kepentingan penebalan bahan X terhadap tisu tersebut ?

A To transfer photosynthesis products
U ntuk memind ah kan hasil flcfosrnfesis

B To give turgidity to the tissues
Untuk memberikan kesegahan kepada tisu

C To transfer water and mineral salts
Untuk memindahkan air dan garam mineral

D To give support and mechanical strength

Untuk memberikan sokongan dan kekuatan mekanikal

,.'.'!it "" .(

i;ic'P"
.r1*a'd5.

18
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32 Which of the following represents the tissues of an aquatic plant?
Antara berikut, tisu manakah membantu sokongan dalam tumbuhan akuatik ?

A

ffi
/ffi;\
{m fi}l
'rrui/

ffi
ffi

B

t9
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33 Diagram 14 shows the movement of water molecules from the soil into the leaves.
Rajah 14 menunjukkan pergerakan molekul air dari tanah ke daun.

Diagram 14
Rajah 14

Which of the foltowing correctly describes the force and the process which helps
water moves through U, V and W?

Manakah antara berikut menerangkan daya dan proses yang membantu air
bergerak melalui U, V dan W?

A

B

C

D

U V W

Active transport and root
pressure

Pengangkutan aktif dan
tekanan akar

Capillary action
Tindakan kapilari

Osmosis
Osmosl's

Active transport and root
pressure

Pengangkutan aktif dan
tekanan akar

Capillary action and
transpiration pull

Tindakan kapilari dan
tarikan trans}irasi

Capillary action
Tindakan kapilari

Osmosis and root
pressure

Osmosis dan tekanan
akar

Capillary action and
transpiration Pull

Tindakan kapilari dan
tarikan transpirasi

Transpiration pull and
osmosis

Tarikan transpirasi dan
osmosis

Osmosis and root
pressure

Osmosrs dan tekanan
akar

Transpiration pull
Tarikan transpirasi

Active transport
Pengangkutan aktif

20
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34 Diagram 15 shows a human joint that is labelled from 1to 4.
that is wrongly matched to its function .

Rajah 15 menunjukkan sendi manusia yang dilabet dengan
struktur yang salah dipadankan dengan fungsinya.

Choose the structure

t hingga 4. Pilih

Structure

Diagram 15
Rajah 15

Function
To join both bones.
Menvamb kedua-dua tul,
To produce sinovial fluids.

silkan bendalir sinovial.
To absorb heat that is produced through friction
Untuk men haba dihasilkan melalui
To reduce friction during movement.

kangeserqn1@an

A

D

C
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35 Diagram 16 shows the movement of a fish in water
Rajah 16 menunjukkan pergerakan seekor ikan di dalam air.

Diagram 16
Rajah 16

Which diagram shows the correct representation of myotome muscles in cross
section PQ?
Manakah rajah yang ditunjukkan, betul mewakili otot miotom dalam keratan rentas
PQ?

A

B

c

D

22
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36 Diagram 17 shows a cross section through the stem of a plant.
Gambarajah 17 menunjukkan keratan rentas melalui batang satu tumbuhan

Diagram 17
Rajah 17

Which of the following tissues A,B,C or D are commonly found in X?
Antara tisu-tisu A, B, C dan D, yang manakah biasa terdapat di X ?

23
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37 The following information lists the effects of hormone Y when a human is under
stress.
Maklumat berikut menyenaraikan kesan-kesan hormon Y apabila seseorang
teftekan.

. lncreased metabolic rate
Kadar metabolisma meningkat

. lncreased blood pressure
Tekanan darah meningkat

. lncreased blood glucose level
Aras gula darah meningkat

What is the hormone Y?
Apakah hormon Y?

A Adrenaline
Adrenalin

B Glucagon
Glukagon

C Thyroxine
Tiroksin

D Androgen
Androgen

38 What is the hormone involved to regulate internal environment when a person

takes excessive salts in his food ?
Hormon apakah yang terlibat mengawalatur persekitaran dalaman apabila
seseora ng mengambil garam berlebihan dalam makanannya?

A

B

C

D

lnsulin
lnsulin
Glucagon
Glukagon
Aldosterone
Adosteron
Antidiuretic hormone
Hormon antideuretik

24
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39 Diagram 18 shows four coleoptiles P, Q, R and S that are exposed to unilateral
light. After two days, which coleoptile will move towards the light?
Rajah 1B menunjukkan empat jenis koleoptil P, Q, R dan S yang didedahkan
kepada cahaya dari arah yang sama. Se/epas dua hari, koleoptil manakah yang
akan tumbuh ke arah cahaya.

LighU Cahayar' LighU Cahaya

la

Aluminiu
foil
Kerajang
aluminium Colcoptilc

Koleopt il

LighU Cahayar'

Agarr-ag:u'

Diagram 18
Rajah 18

A P only.
P sahaja

B R only.
R sahaja

C PandRonly.
P dan R sahaja

D P, Q and S only.
P,Q dan S sahaTa

What is the function of the Fallopian tube in human?
Apakah fungsi tiub Fallopian di dalam manusia?

A To transport urine to ureter
Mengangkut urin ke ureter

B To transport fatty acids and glycerol
Mengangkut asrd lemak dan gliserol

C To transport ovum from ovary to uterus
Mengangkut ovum daripada ovari ke uterus

D To transport sperm from testes to the vesicles
Mengangkut sperma daripada fesfes ke vesikel

a'-F tsthrown
away
Dibuang

LighU Cahaya

Tin plate
Kepingan timah
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41 Diagram 19 shorvs the relationship between thickness of uterus wall and hormone
concentrations of W, X, Y and Z.
Rajah 19 menunjukkan hubungan di antara ketebalan dinding uterus dengan
kepekatan hormon W, X, Y dan Z.

Diagram 19
Rajah 19

Which of the following W, X, Y and Z are correct?
Manakah di antara W, X, Y dan Z yang benar?

w

X

Y

Z

D

w x Y z
FSH
FSH

Progesterone
Progesteron

Luteinizing hormone
Hormon peluteinan

Oestrogen
Oestrogen

Oestrogen
Oestroqen

Luteinizing hormone
Hormon peluteinan

Progesterone
P eron

FSH
FSH

Oestrogen
Oestroqen

FSH
FSH

Progesterone
Proaesteron

Luteinizing hormone
Hormon peluteinan

FSH
FSH

Luteinizing hormone
Hormon peluteinan

Oestrogen
Oestroqen

Progesterone
Proqesteron
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42 Diagram 20 shows stages of foilicle development in ovary.
Raiah 20 menunjukkan peringkat perkembangan folikel di dalam ovari.

Diagram 20
Rajah 20

What hormone is secreted at stage W ?
Apakah hormon yang dirembeskan pada peringkat W?

A Oestrogen
Estrogen

B Progesterone
Progesteron

C Lutenising hormone
Hormon pelutinan

D Follicle stimulating hormone
Hormon perangsang folikel

@9
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43 Diagram 21 shows a foetus in the uterus"
Rajah 21 menunjukkan felus dalam uterus.

Diagram 2f
Rajah 21

Which of the following statements describes the function of P?
Antara pernyataan-pernyataan berikut, yang manakah menerangkan fungsi P?

A Allow the blood of mother and foetus to mix together
Membenarkan darah ibu dan fetus bercampur

B Allow nutrients and oxygen from the mother's blood to diffuse into foetal blood
through the umbilical adery
Membenarkan nutrien dan oksigen daripada darah ibu meresap ke dalam
darah fetus melalui arteri tali pusat

C Transpofts antibodies from mother to foetus
Mengangkut antibodi daripada ibu kepada fetus

D Secretes growth human for the development of the foetus
Merembeskan hormon pertumbuhan bagi perkernb angan fefus

Diagram 22 shows the structure of an ovule. Whieh p:*rt develops into the teata
after fertilization?
Rajah 22 menunjukkan struktur salu avul- Bahagian manak*lfr SerJternllrng
menjad i fesfa se/epas perse nyawa a n ?

Diagram 22
Rajah 22
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45 Diagram 23 sttclw:, , r ,!r! , , i ,! !, r

Rajah 23 menunJuAi,. rr : i. ;; t ,t,

r ' )' ,: , lretween two pea plants.
t:: ,t1!ttltrid antara dua pokok kacang pis.

Parent
phenotypes
Fenotip induk

Parent genotypes
Gertotip induk

Gametes
Gantet

Fi genotypes
Genotip F,

li1i:t t, !

,rr1 "f|1 ;ir;,'.t :i,t I

{it,r f ,:;'.;i

ttr , ri j j. t t. ;;i;5711.7

lif 'l'r ;'
I

I

I

+

fi

rJ

,.1

l't

't

,,

x Wrinkled,
green seed

Biji berkedut,
warna hijau

rryy

J
O

I{

t'llngranr 23
ff*rJafu ?3

Wttir-:lt of the following ttrl'r.i'i.:r1t .li'rlrtylir.r:; 1,, Q and R?
MatlAkah yang befikttl ru;r.!1,,& rit ,.gtty;1,ltlz l;, {J t!;11 R?

I--P InlnnlglRYl
(:tRYl
D l_-YY I

if{
f tRyy

; f trYY

: ftftyy
nYY

46 whicfi of these statemenl$ r:, trriir ;ltx,rut rnutatir:rr'/
Manakaft antara pernyater;rr ***lr:rrf 1,r*ng lrenar tentang mutasi?

A Mutation causes the ctrrcr;lrit:i{-}rrlrit, to rnultiply
&ft;fgsi menyebabkart &rr :rrls,:-:;r *r t tntuk membahagi

B Mutation causes the c;urrt1r" {* t:*rubine randomly.
Mrf*si menyebabkarr (rrfr) dirr{, rt*tttk bergabung secara rawak.

C Mutation is a sudden r:lranlr{: r* u*netic materials
Mut*si ialah suatu p€:rult,rh.rrr rtrt:ndadak dalam bahan-bahan genetik

D Mutation involves a r:tran(lr: rrr tgr:rretic material.
A,lufresi melibatkan s;lfur 1u,rrulrlfu,,r r rlalarn bahan-bahan genetik.
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47 A woman with A blood group claims that a man with AB blood group is the father of
her baby. The baby's blood was tested. Which of the following could be the
baby's blood group?
Seorang perempuan berkumpulan darah A mendakwa seorang lelaki yang
berkumpulan darah AB ialah bapa kepada anaknya. Safu ujian darah telah
dijalankan ke afas anak tersebut. Antara yang berikut yang manankah merupakan
kumpulan darah anak itu?

I Group A
Kumpulan A

ll Group B
Kumpulan B

lll Group O
Kumpulan O

lV Group AB
Kumpulan AB

and lV
dan lV
and lll
dan lll

I, ll and lV
l, ll dan lV
l, ll, lll, and lV
l, ll, lll dan lV

Diagram 24 shows the karyotype of an individual who suffers from a disability due to
chromosomes mutation. Which of the following is true?
Rajah 24 menunjukkan kariotip seorang individu yang mengalami ketidakupayaan
kerana mutasi kromosom. Manakah antara berikut adalah benar?

Diagram 24
Rajah 24

Down's Syndrome.
Sindrom Down
Klinefelter Syndrome
Sindrom Kinefelter
Turner Syndrome.
Sindrom Turner
Haemophilia
Haemophilia.

tr#
5

fix
t2,tx
r8

&ff
4

frfi
11xx
t7
x
X

H$ Hfi Hfl
123

lS nH tx
678
xfi xx IfN13 14 15
AX xx xx
19 20 2l

xx rx
9 loxx

t6
J(X
22
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'1tr f]eter who is colour blind marries Jane who is not colour blind and is not carrying a
gene for it. What is the chance that their sons will be colour blind.
Peter adalah seorang buta warna berkahwin dengan Jane yang tidak buta warna
dan tidak membawa gen berkenaan. Apakah kebarartgkatian anak lelaki mereka
akan buta warna?
AA%
B 25%
c 7s%
D 100%

50 Diagrarrr 2li strq.:t+:i tr r:lui;tii{i:;r},t}r.: i,lf rrt:trJf6,
Ra7'ah I {i rrti:.rt$rry{t&},,itr: >{t r thlr tr lrri jrrrrl.$o$?.

€NS OF QUESTIONS
SOALAN TAMAT

,A \

lu \
le llD I\rl
\r ,t

Diirgr;lrrt ?{t I Rajah 25
Which {rf !lrt* fr:ii*wirlg $hrl,.v:; tttr: nrutation of the chromosome after duplication?
Antara trcrtktrl y;*1e rrtilrr;ih;itr rrrcnunjukkan mutasi kromosom selepas duplikasi?

(D
(D

o
E
o)-t:,
(D

U';
(D
(D

U'ir
(D

3
o)
o)-
l=
t=
l=
t3
F<la
lc)l=lolo
lc)l-
I:
lcL
t(D
IP
lc,lo
l3
l=l{
t=
l=l<
lat
lc)l5
lo
lo
lol=t:
lo-
l(Dl=

ls
l=

AttIs I\ri t

\:/
B

C

A
B

C
D
E
F
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For
Exaruiner's

Use

1.

Section A
Bahagian A

[60 marks]
[60 markah]

Answer all questions in this section.
Jawab semua soalan dalam bahagian ini.

Diagram 1 .1 shows two types of cells"
Rajah 1.1 menunjukkan dua jenis sel.

Diagram 1.1 I Rajah 1.1
Cell AlSel A Cett B/Se/B

State one difference between cell A and cell B.
Nyatakan satu perbezaan antara sel A dan sel B.

(a)

[1 mark] I [1 markah]

(b) (i) Name the structures labelled K and L.
Namakan struktur berlabel K dan L.

K

L

(ii )

[2 marksl I t2 markahJ

What are structures K and L made of?
Apakah yang membentuk struktur K dan L?

[2 marksl I [2 markah]

Explain one characteristic of structure L which is related to its function.
Terangkan satu ciri struktur L yang berkaitan dengan fungsinya.

[2 marksl I t2 markah]

(iii)

SULIT
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(iv) Explain how the compound in structure K helps it to carry out its function.
Terangkan bagaimana sebatian dalam struktur K membantu dalam
me nj alan ka n fu ngsi nya.

i, ;;;k,,i t i;;iiiiit
(i) Name one type of cell where organelle M is found abundantly.

Namakan satu jenis se/ di mana organel M dijumpai dalam kepadatan yang
tinggi.

[1 mark] I [1 markahJ

Explain why the cell named in (c)(i) contains more organelles M.
Terangkan mengapa sel yang namakan di (c)(i) mengandungi banyak
organel M.

[2 marks] I [2 markahJ

(c)

(ii)

l;<tr
Exaruincr's

Use

l(b)(iv)E

Total Al
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lror'
lr.xumittet"'s

Usa

[E

2. Diagram 2.1 below shows the forrnation of an organic substance F'

Ralah 2"1 menuniukkan pembentukan sebatian organik F.

flr-r.,,\-,''".."i i 1^. .,'.,.^. r"-( )
()/,.,^".yrlr ffie-&e- t F'-,'r-'-,r'.r..!] - ir .l

+ L),^\./\ /-,../\ t;il;:I.;,lri i |z'=.rr,'-",'-o

substance F

(a)

Diagram 2.1 I Raiah 2-1

(i) ldentifY structure X and Y-

KenalPasfi sfruktur X dan Y.

X: .."

Y:....
[2 marksl I t2 marke

(ii) State the Process Q"
Nyatakan Proses Q.

[1 mark] I [1 marka

Diagram 2.2 below shows two types of fats A and B"

najan 2.2 di bawah menuniukkan dua ienis lemak A dan B.
(b)

Type AlJenisA TypeBlJenisB

Diagram 2.2 I Raiah 2'2

(i) state the types of fats based on the diagram 2.-2 above', 
Nyatakan ienis temak berdasarkan raiah 2.2 di atas'

Type A :...
Jenis A

Jenis B [2 marksl I t2 markat
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(ii) lfescribe the differences between fats A and B.
Terangkan perbezaan antara lernak A dan B.

l;rtr'
L).t. r t t t t i rt t: t''.t,

U:;<t

2(bxii)r-r
L=U l

T'tril;il ,{,t
l--ili

L l i.'-1

(c)
[3 marksl I t3 markah]

(i)

Diagram 2.3 show various types of organic substances.
Rajah 2.3 menunjukkan pelbagai jenis sebatian organik.

ffi
E

Diagram 2.3 I Rajah 2.3

ldentify the importance of the above organic substances.
Kenalpasti kepentingan sefrap jenis sebatian organik di atas"

[3 marksl I t3 markah]

Predict what would happen if some parts of the nucleotide in structure G is
damaged.
Ramalkan apa yang akan berlaku sekiranya sebahagian nukleotida dalam
struktur G rosak.

[1 mark] I [1 markah]

Organic substances lmportance

(ii)
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Iror
Examiner's

Use

J. Diagram 3.1 shows the cross section of the leaf of a plant which grows on a sandy
beach.
Rajah 3.1 menunjukkan keratan rentas daun sepohon pokok yang tumbuh di panta
berpasir.

Cuticle

lC)o

-/ Kutikel_{
Upper epidermis

- 
J Eptdermis alas

palisade
mesophyll

].:

(a)

(b)

le

Hair
Bulu

Diagram 3.1 I Raiah 3.1

Label cell P and layer Q in the spaces provided in Diagram 3.1 .

Labetkan se/ P dan lapisan Q pada ruangan yang disediakan pada Raiah 3.1.

[2 marksl I t2 marke

Based on Diagram 3.1 , state one adaptations on the structure of the leaf in reducir
the loss of water efficiently.
Berdasarkan Rajah 3.1, nyatakan safu penyesuaian pada struktur dapn dalam
mengurangkan kehilangan air dengan cekap.

[1 mark] I [1 marki
State the role of organelle R in photosynthesis.
Nyatakan peranan organel R dalam fofosinfests.

[1 mark] I [1 mark,

State the structurat adaptation of palisade mesophyll cell to increase the efficiency
photosynthesis.
Nyatakan penyesuaian struktur bagisel mesofil palisad untuk meningkatkan
ke ce ka pan pro ses fofosinfesls.

[1 mark] I [1 mark

(c)

(d)
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Diagram 3.2 shows two major reactions that occur in organelle R in the patisade mesophyll
cell.
Raiah 3"2 menunjukkan dua tindak balas utama yang berlaku dalam organel R dalam se/
mesofil palisad..

OrganelfeRl Organei R

Diagram 3.2 I Rajah 3.2

Name the reactions A and B.
Namakan tindak balas A dan B.

A:.....

B:..."

[2 marksl I t2 markah]
Explain how gas N is produced in reaction A?
Terangkan bagaimana gas N terbentuk dalam tindak balas A?

(e)

(f)

(s)
[3 marksl I t3 markah]

State two differences between reactions A and B
Nyatakan dua perbezaan diantara tindak balas A dan tindak balas B

[2 marks] | t2 markahJ

Water + Carbon dioxide
Air + Karbon dioksida

Gas N

For
Exaruiner'.s

Use

Total A3
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For
Exantiner's

Use

4. Diagram 4"1 shows a pair of guard
Rajah 4.1 menunjukkan sepasang

cells found in the leaf.
sel pengawal pada daun"

(i)(a)

Epiderrnal cell
SeI eprUemrs

Outer wall
Dinding luar

ffii:;:
Diagram 4.1 I Rajah 4.1

Name X and state the function of X.
Namakan X dan nyatakan fungsi X.

Function:
Fungsi

[2 marksl I t2 markan
(ii) Which part of the

Di bahagian daun
leaf contains a lot of X ?
manakah X banyak didapati?

State two factors which can affect the condition of X"
Nyatakan dua faktor yang boleh mempengaruhi keadaan X.

[1 markl / [1
t

[2 marksl I t2 markah]

(c) Explain why the guard cells have thick inner cell wall and thin outer cell wall.
Terangkan mengapa sel pengawal mempunyai dinding dalam sel yang tebal dan
dinding luar sel yang nipis.

[2 marksl I t2 markah.

Organelles Y are present in the guard cells. Name organelles Y.
Organel Y hadir pada sel pengawal. Namakan organel Y- 

':

[1 mark] I [1 markah

;;;;i;h\
(b)

(d) (i)
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(ii ) Explain the role of organelles Y in the opening of X.
Terangkan peranan organel Y dalam pembukaan X.

Fot'
Exantiner'

Use

4(dxii)

I r:ll

Total A4

[3 marksl I t3 markah]

(e) State the condition of X at night.
Nyatakan keadaan X pada waktu malam.

5.

[1 mark] I [1 markah]

Diagrarn 5.1 shows sections through two differentftowers, A and B, that are found
on the same plant" One flower is male, the other is female.
Raiah 5.1 menunjukkan keratan rentas dua bunga yang berlainan, A dan B, pada
pokok yang sama. Safu adalah bunga jantan dan satu lagi adalah bunga betina.

Flower Al Bunga Flower B I Bur,

Diagram 5.1 I Rajah 5.1

State which flower is the male flower and give a reason.
Nyatakan yang manakah bunga jantan dan berikan sebabnya.

Flower I Bungra

i

.irat

(a)

\tt
\, 

,//

FlowerBlBungaB

Reason I Sebab :

[2 marksl I t2 markah]
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For
E.raminer''s

Use

Total A5

(b) Diagram 5.2 shows a pollen grain taken from a stigma shortly after polliriation"
Raiah 5.2 menunjukkan sebutir debunga yang diambit dari stigma sejurus se/epas
pendebungaan.

Pollea grain
Bufir debuaga

What process has the pollen grain undergone?
Apakah proses yang berlaku pada butir debunga?

(i)

Diagram 5.2 I
Raiah 5.2

[1 mark] I [1 markal
Name structure X.
Namakan struktur X.

[1 mark] I [1 markat,

(iii) Draw and label all the nuclei in the pollen grain in diagram 5.2.
Lukis dan label kesemua nukleus di dalam butir dedunga dalam rajah 5.2.

[2 marksl I t2 markah

What is the significance of having the nuclei in (bx,ii) during fertilization?
Apakah kepentingan kesemua nukleus di (b)(iii) semasa persenyawaan?

[2 marksl I t2 markahj

(d) State the differences between a
found in a meristem cell.
Nyatakan perbezaan di antara nukleus dalam butiran debunga dengan nukleus
dalam se/ meristem.

[2 marksl I t2 markah]

(e) What is the importance of double fertilisation for the survival of flowering plants?
Apakah kepentingan persenyawaan gandadua untuk kemandirian pokok berbunga?

[2 marksl I t2 markah]

(ii)

(c)

nucleus in a pollen grain and a nucleus

10
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6.

SectionBlBahagianB

[40 marksl ! {4A markah]

Diagram 6.1 shows the condition of a pot of plant after being treated with too much fertiliser"
Raiah 6.1 menuniukkan keadaan tumbuhan pasu apabila dirawat dengan baja yang
berlebihan.

ConditionA/ KeadaanA ConditionB/KeadaanB
Diagram 6.1 I Rajah 6.1

Draw a labelled plant cell to show each of the condition in A and B.
Lukiskan gambar rajah sel tumbuhan yang berlabel untuk menunjukkan keadaan

(i)

(ii)

(a)

dalam A dan B-

Explain the phenomenon that occurs in diagram 6.1 above.
Terangkan fenomena yang berlaku dalam rajah 6"1 diafas.

t'a

[4 marksl I {4 markah]",

[5 marksl I t5 markah]

(b)

(c)

Explain a suitable method by which mango can be preserved for a long period of time.
Terangkan kaedah pengawetan yang sesuai supaya mangga dapat disimpan bagi tempoh
masa yang lama.

[5 marksl I t5 markah]

Describe the structure of the plasma membrane using the fluid mosaic model.
Terangkan struktur membran plasma dengan menggunakan model bendalir mozek.

[6 marksl I tO markah]

11
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7.(a) (i) Discuss the terms preservation and conservation.
Bincangkan istilah pemeliharaan dan pemuliharaan.

[4 marksl I t4 rnark

(ii) Explain the irnportance of preservation and conservation of biodiversity.
Terangkan kepentingan pemetiharaan dan pemuliharaan biokepelbagaian"

[6 marksl I t6 mark

(b) A forest area is developed into an industrial area as shown in Diag ram 7 .1.

Kawasan hutan dibangunkan menjadi kawasan perindustrian seperti yang ditunjukkan pat
Rajah 7.1.

Diagram 7.1 I Raiah 7.1

Discuss the good and the bad social, economic and environmental effects of this development
Bincangkan kesan baik dan kesan buruk sosr,a/, ekonomi dan persekitaran akibat pembanguni

[10 marksl I [10 m

r" 
I

I

I
Tcl

12
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B. Diagram B-1 shows the structure of the human skin"
Rajah 8"1 menunjukkan struktur kutit manusia.

Diagram 8.1 I Rajah 8.1

The skin has an important role in regulating the human body temperature. Explain how the
skin is able to maintain the body temperature during hot weather-
Kulit mempunyai peranan penting datam mengawalatur suhu badan manusia. Terangkan
bagaimana kulit dapat mengekatkan suhu badan dalam keadaan cuaca yang panas.

(a)

(b) A man is trapped in an air-conditioned room for 12 hours without food"
physiological processes which occur.
Seorang lelaki terperangkap di dalam bitik yang berhawa sejuk selama
makanan" Terangkan proses fisiologi yang berlaku.

[5 marksl I t5 markah]

Explain the

12 jam tanpa

[5 marksl t t5 *rri>1r1
t,,

(c)
Shila's normal blood glucose level is 90 mgl100 ml of blood. After a meat, her

blood glucose level tends to rise above normal but during fasting, her blood
glucose level is low.

Arasgula darah normalst?I/a ialah g0 mg / 100 ml darah. Se/epas makan,
aras gula darahnya cenderung meningkat tetapisemasa berpuasa, aras guta
darahnya adalah rendah.

Name the two organs involved in the regulation of Shila's blood gtucose level.
Namakan dua organ yang terlibat dalam pengawalaturan aras guta darah Shila.

[2 marksl I t2 markah]

Describe briefly the negative feedback mechanism involved in the regulation of
her blood glucose level.
Secara ringkas, perihalkan mekanisma suap balik negatif yang tertibat datam
pengawalaturan aras gula darahnya.

[B marksl I IB markah]

(i)

(ii)

13
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Given that,
Diberi bahawa:
R = dominant allele for round seed t alel dominan untuk biji bulat
r = recessive allele for wrinkled seed I alelresesff untuk biji berkedut

Y = dominant allele for yellow seed I alel dominan untuk biji berwarna kuning
y = recessive allele for green seed I alelresesif untuk biji berwarna hijau

Table 9.1 I Jadual 9.1

9.(a) Based on the characters in Table 9.1, the heterozygous pea plants from the first filial
generation (F1) with round and yellow seeds were self-pollinated to produce seeds for the
second filial generation (F2)
Berdasarkan ciri-ciri dalam Jadual 9.1, pokok kacang pea yang heterozigos dari generasi
filial perlama (F,) yang berbiji bulat dan berwarna kuning telah melakukan pendebungaan
sendiri untuk menghasilkan biji benih bagi generasi filial kedua (F2).

(i) Use a Punnett square to show the inheritance of the phenotype and genotype
characters of the seeds (shape and colour) from the F1 generation to the F2
generation plants.
Dengan menggunakan segiempat Punnett, tunjukkan pewarisan cin-ciri fenotip dan
genotip biji benih (bentuk dan warna) dari pokok-pokok generasi Fl kepada genera
F2.

[3 marksl I t3 markt
(ii) 3600 seeds of the F2 generation were collected.

Based on the results of characters distribution in (cXi), calculate the number of see,
with different shapes and colours in the F2 generation
3600 bili henih generasi F2 telah dikumpulkan.
Berdasarkan keputusan taburan ciri-ciri di (c)(i), hitung bilangan biji benih yang
mempunyai bentuk dan warna yang berlainan dalam generasi F2.

[3 marksl I t3 mark

Mr Chan has group A blood while his wife has group B blood. The group of their son is O.
Explain how this happens.
Mr Chan mempunyai kumpulan darah A manakala isterinya mempunyai kunlpulan darah
B. Kumpulan darah anak letaki mereka ialah O. Terangkan bagaimana ini boleh berlaku.

[B marksl I tB marl

(b)

L4
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(c) Diagram 9.2 shows examples of a type of variation in human
Raiah 9.2 menunjukkan contoh-contah bagiseienis variasi pada manusia"

Ability to roll tounge
I{ebolehan mengtulung

lidah

(----)

tlnable to rnll touogp
Tidak bolelr

menesuhms lidah

Cunres
I-engkttng

I-oops
GeIung

Composite
I{onrposit

Diagram 9.2 I Rajah 9.2

Based on Diagram 9.2, name the type of variation and explain the causes.
Berdasarkan Rajah 9.2, namakan jenis variasi dan terangkan punca-puncanya.

[6 marksl I [6 marka(!

END OF QUESTION PAPER
KERTAS SOATAN TAMAT

www. mvschoolchildren'com
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INFORMAT]ON FOR CANDIDATES
MAKLUMAT UNTUK CALON

1. This question paper consists of two sections : Section A and Section B.
Kertas soalan ini mengandungi dua bahagian Bahagian A dan Bahagian B.

2. Answer all questions in Section A'. Write your answers for_Section A in the spaces
provided in this question paper.
Jawab semua soalan dalam Bahagian A. Jawapan anda bagi Bahagian A
hendaklah ditulis pada ruang yang disediakan dalam kertas soalan ini.

3. Answer any two questions from Section B. Write your answers for Section B on
the 'helaian tambahan' provided by the invigilators. You may use equations,
diagrams, tables, graphs and other suitable methods to explain your answers.
Jawab mana-mana dua soalan daipada Bahagian B. Jawapan anda bagi
Bahagian B hendaklah ditulis dalam helaian tambahan yang dibekalkan oleh
pengawas peperiksaan. Andan boleh menggunakan persamaan, rajah, jadual, graf
dan cara lain yang sesuai untuk menjelaskan jawapan anda.

4. The diagrams in the questions are not drawn to scale unless stated.
Rajah yang mengiingi soalan tidak dilukis mengikut skala kecuali dinyatakan.

5. The marks allocated for each question or sub-part of a question are shown in
brackets.

, Markah yang diperuntukkan bagi setiap soalan atau ceraian soalan ditunjukkan
r dalam kurungan.

6. lf you wish to change your answer, cross out the answer that you have done. Then
write down the new answer.
Jika anda hendak menukar jawapan, batalkan jawapan yang telah dibuat" Kemudian
tulis jawapan yang baru. r

7. You may use a scientific calculator.
Anda dibenarkan menggunakan kalkulator saintifik.

8. You are advised to spend 90 minutes to answer questions in Section A and 60
minutes for Section B.
Anda dinasihati supaya mengambila masa 90 minit untuk menjawab soalan dalam
Bahagian A dan 60 minit untuk Bahagian B.

9. Detach Section B from this question paper. Tie the ' helaian tambahan' together
with this question paper and hand in to the invigilator at the end of the examination.
Ceraikan Bahagian B dartpada kefias soalan ini. lkat helaian tambahan bersama-
sama kefias soalan ini dan serahkan kepada pengawas peperiksaan pada akhir
'pepeiksaan.
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2

Answer ali questions.
Jawab semua soalan.

455113

1. An experiment was carried out to study the effect of enzyme concentration on the activity of
amylase on starch.
Safu eksperimen telah dijalankan untuk mengkaji kesan kepekatan enzim ke atas aktiviti amilase
ke atas kanji.

The following steps were carried out.
Langkah-langkah berikut telah dijalankan.

Step 1:

Langkah 1:

Step 2:

Langkah 2:

Step 3:

Langkah 3:

Step 4:

Langkah 4:

Three test tubes P, Q and R were filled with 2ml of 0.5%,
amylase respectively.
Tiga tabung uji P, Q dan R diisi dengan 2ml larutan 0.5%o,

amil ase masing-m a si ng.

1 .0% and 1 .5% of

1.0% dan 1.5%

2ml of 1% starch suspension was added into each test tube and the contents
were stirred.
2ml ampaian kanji 1% dimasukkan ke dalam setiap tabung uji dan campuran
dikacau.

Every 2 minutes a drop of the mixture from each test tube was mixed with a drop
of iodine solution on a white tile.

Sefrap 2 minit setitik campuran daripada setiap tabung uji dicampurkan ke dalam

sefifis larutan iodin di atas jubin putih.

All test tubes are immersed in a water bath at temperature of 37"C during the

experiment as shown in diagram below.

Kesemua tabung didih direndam dalam kukus air pada suhu 37"C sepanjang
masa eksperimen seperti yang ditunjukkan dalam rajah di bawah.

Diagram lshows the apparatus set-up used in this experiment.
Rajah 1 mienunjukkan bahan-bahan yang digunakan dalam eksperimen tersebut.

Water bath 37C
Kukus air 37 C

Amylase * starch
Amilase + kanji

Diagram I

Rojah I

455113 http://edu.joshuatly.com/ 
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Table 1 shows the results of the experiment.
Jadual 1 menunjukkan keputusan eksperimen.

Test
tube

Tabung
uji

The <

Wart

;olour of iodine solution starting from
minute 0

m larutan iodin bermula dari minit 0

Time taken for the starch to be
hydrolysed completely(min )

Masa diambil bagi kanji
dihid rolisiskan dengan lengkap

(min)
o Dark blue

Biru tua @

Yellow (no
change)

Kuning (tiada
perubahan)

P

oooooc
@@o@o@
@o@@@@

Time taken
Ma-sa diambil

minutes
I

| | mmtt

o

ooooco
o@@@@@
@@@o@o

Time taken
Masa diambil

R

oooooo
@o@o@o
@@o@@@

Table 1

Jadual 1

455113 [Lihat halaman sebelah
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For
Examiner's

Use

1(e)

[E

1(bxi)

[E

1(hxii)

[tr

4

(a) Record the time taken for the starch to be hydrolysed completely in the
boxes provided in table above.
Rekod masa yang diambil bagi kanji dihidrolisiskan dengan tengkap di
dalam kotak dalam jadual di atas.

(b) (i) Based on Table 1, state two different observations.
Berdasarkan Jadual 1, nyatakan dua pemerhatian yang berbeza.

Observation 1 :

Pemerhatian 1:

Observation 2 :

Pemerhatian 2:

(ii) State the inference for each observation made in 1(b) (i).
Nyatakan inferens daripada pemerhatian di I (b) (il.

lnference for observation 1 :

lnferens daripada pemerhatian 1:

lnference for observation 2 :

lnferens daripada pemerhatian 2:

[3 marks]

13 markahl

[3 marks]

13 markahl

[3 marksJ

13 markahl

4551/3
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5

(c) Complete Table 2 to show the variables involved in this experiment and
how these variables are operated.
Lengkapkan Jadual 2 untuk menunjukkan pembolehubah-
pembolehubah yang terlibat dalam eksperimen ini dan bagaimana
pembolehubah-pembolehubah ini dikendalikan.

Variable
Pembolehubah

Operating the variable
Cara menqendalikan pembolehubah

Manipulated variable
Pembolehubah yang
dimanipulasikan :

How to alter the manipulated variable
Bagaimana pemboleh ubah yang
dimanipulasikan diubah :

Responding variable
Pembolehubah yang
bergerak balas:

How to determine the responding variable:
Bagaimana pembolehubah yang bergerak
balas ditentukan :

Constant variable:
Pembolehubah yang
dimalarkan:

How to maintain the constant variable:
Bag ai mana pe m boleh u b ah d i m al a rka n
ditetapkan:

Table 2
Jadual 2

4551/3

[3 marks]
13 markah)

(d) State the hypothesis for this experiment.
Nyatakan hrpofesis bagi eksperimen ini.

[ 3 marks ]
| 3 markah l

4551t3

(d)

[E

(c)

[E
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For
Examiner's

Use

1(e)(i)

[E

1(e)(ii)

(e) (i)

6 45s113

Construct a table and record all the data collected in this experiment.
Your table should have the following aspects :

Bina safu jadual dan rekodkan semua data yang dikumpul dalam
eksperimen ini.
Jadual anda hendaklah mengandungi aspek-aspek berikut :

. Enzyme concentration
Kepekatan enzim

. The time taken for starch to be hydrolysed completely,
t (minute)
Masa yang diambil bagi kanji dihidrolisiskan dengan
lengkap, t (minit)

. The rate of enzyme amylase activity, 1/t (minute-1)
Kadar aktiviti enzim amilase, 1/t (minitl)

[3 marks]

13 markahl

(ii) Based on the data in 1 (e) (i), draw a graph to show the relationship

between the enzyme concentration and the rate of amylase activity.

Explain your answer.
( Use the graph paper provided on page 7 to answer this question.)

Berdasarkan data di 1 (e) (i), lukis satu graf untuk menuniukkan
perhubungan antara kepekatan enzim dengan kadar aktiviti enzim

amilase.
Terangkan jawapan anda.
(Gunakan kertas graf di halaman 7 untuk meniawab soalan ini)

455113
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Graph of the rate of enzyme amylase activity against enzyme concentration.
Graf kadar aktiviti enzim amilase melawan kepekatan enzim .

4551/3
I Lihat halaman sebelah
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1 (f)G

1(g)[r

For
Examiner's

Use

1(h)

4551t3

455113

(f) Based on the graph in (e) (ii), state the relationship between the enzyme
concentration and the rate of amylase activity.
Explain your answer.

Berdasarkan graf di (e) (ii), nyatakan perhubungan antara kepekatan
enzim dengan kadar aktiviti enzim amilase.
Terangkan jawapan anda.

[3 marks]
13 markahl

(g) Based on the experiment,

Be rd asarka n e ks pe ri me n,

define operationally what enzyme is.

berikan definisi secara operasi bagi enzim.

(h)

[3 marks]
13 markahl

The experiment is repeated with test tube R immersed in water bath with

temperature of 65'C during the experiment.
Predict the time taken for starch to be hydrolysed completely in test tube

R. Explain your answer.

Eksperimen diulang dengan merendam tabung uji R dalam bekas kukus

air bersuhu 65"C se/nasa eksperimen.
Ramalkan masa yang diambil bagi kanji dihidrolisiskan dengan lengkap
dalam tabung uji R. Terangkan jawapan anda.

[3 marks]
13 markahl
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t'
:

i.

I

(i) The following are some of the materials used in the experiment to study
the effect of pH on the enzyme activity.

Yang berikut adalah beberapa bahan yang digunakan dalam
eksperimen untuk mengkaji kesan pH ke afas aktiviti enzim.

- Sodium hydroxide solution
Larutan natriu m h idroksida

- Hydrochloric acid
Asid hidroklorik

- Distilled water
Air suling

Complete the following table to classify the materials according to the
type of medium.
Lengkapkan jadual beikut untuk mengelaskan bahan-bahan tersebut
berdasarkan jenis medium.

Material
Bahan

Type of medium
Jenis medium

[3marks]
13 markahl

J

4551/3
I Lihat halaman sebelah
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2.
lnformation: Besides producing a cooling effect in plants, water loss through transpiration

also plays a main role in the absorption and transport of water and mineral ions from the roots
to the different parts of the plants. The rate of transpiration however, is affected by
environmental factors such as light intensity, air movement, relative humidity and surrounding l

temperature.
Maklumat: Selain daripada menghasilkan kesan penyejukan terhadap tumbuhan, kehilangan .

airmelaluiprosestranspirasijugamemainkanperananutamadalampenyerapandan
pengangkutan air dan ion-ion mineral dari akar ke bahagian-bahagian berlainan dalam
tumbuhan berkenaan. Walaubagaimanapun, kadar transpirasi dipengaruhi oleh faktor-faktor
persekitaran sepefti keamatan cahaya, pergerakan udara, kelembapan relatif dan suhu
persekitaran .

Situation : A group of Biology students is assigned to investigate how the relative humidity in
the surrounding affects the rate of transpiration in plants. l

Sr'(aasr': Sekuiputan petajar Biologi ditugaskan untuk menyiasat bagaimana kelembapa, !

relatif datam persekitaran mempengaruhi kadar transpirasi di dalam tumbuhan. l
Based on the information and situation above, design a laboratory experiment to study the i

effect of relative humidity on the rate of transpiration in plants. The planning of the experiment I

must include the following aspects:
Berdasarkan maklumat dan srTuasl dl atas, rancangkan satu eksperimen untuk mengkaii
kesan kelembapan relatif ke atas kadar transpirasi. Perancangan eksperimen perlu
merangkumi aspek berikut:

. Problem statement
Pernyataan masalah

o Hypothesis
Hipotesis

o Variables
Pembolehubah

o List of apparatus and material
Senarai radas dan bahan

o Experimentalprocedure
Prosedur ekspeimen

. Presentation of data
Persembahan data

('17 marks)

('17 markah)

END OF QUESTION PAPER
KERTAS SOA,Jfl TAMA|

ftee Q papers, fiee skema at : www.mvsdloolchildren com
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INFORMATION FOR CANDIDATES
MAKLUMAT UNTUK CALON

1 t his question paper consists of two questions. Question 1 and Question 2.

Kertas soalan ini mengandungi dua soalan: Soalan 1 dan Soalan 2.

2. Answer al! questions. Write your answers for Question 1 in the spaces provided in this
question paper.

Jawab semua soalan. Tulis jawapan anda bagi Soalan 1 pada ruang yang disediakan
dalam kertas soalan ini.

3. Write your answers for Question 2 on the 'helaian tambahan' provided by the invigilator.
You may use equations, diagrams, tables, graphs and other suitable methods to explain
your answers .

Tulis jawapan anda bagi Soalan 2 dalam helaian tambahan yang dibekalkan oleh
pengawas peperiksaan. Anda boleh menggunakan persamaan, rajah, jadual, graf dan
cara lain yang sesuai untuk menjelaskan jawapan anda.

4. Show your working, it may help you get marks.

Tunjukkan kerja mengira, ini membantu anda mendapatkan markah.

5 The diagrams in the questions are not drawn to scale unless stated.

Rajah yang mengiringi soalan tidak dilukis mengikut skala kecuali dinyatakan.

6. The marks allocated for each question or sub-part of a question are shown in brackets.

Markah yang diperuntukkan bagi setiap soalan atau ceraian soalan dituniukkan
dalam kurungan.

7. lf you wish to change your answer, cross out the answer that you have done. Then write
down the new answer.

Jika anda hendak menukar jawapan, batalkan jawapan yang telah dibuat.
Kemudian tulis jawapan yang baru.

B. You may use a scientific calculator.

Anda dibenarkan menggunakan kalkulator saintifik.

9. You are advised to spend 45 minutes to answer Question 1 and 45 minutes for
Question 2.

Anda dinasihati supaya mengambil masa 45 minit untuk menjawab Soalan 1 dan
45 minit untuk Soalan 2.

10. Detach Question2from this question paper. Tie the'helaian tambahan'together with
this question paper and hand in to the invigilator at the end of the examination.

Ceraikan Soalan 2 daripada keftas soalan ini. lkat helaian tambahan bersama-
sama kertas soalan ini dan serahkan kepada pengawas peperiksaan pada
akhir peperiksaan.

4551/3
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1\{arking Scheme f-otal
N{ark

(bxi)

(bxii)

(bxiii)

(cXi)

(cXii)

Able to state one differetrce betn,een cell A and cell B

Cell A contains chloroplast, vacuoles and a cell w.all
Sel A ntengandungi kloroplas, vakuol dan dinding sel

Cell B does not contain chloroplasts, vacuoles or a cell rvall.
Sel B tidak mengandungi kloroplas, vakuol dan dinding sel

Able to name the structures labelled K and L.

K: Cell wall I Dinding sel
L: Plasma membran e I Membran plasma

Able to state hat are structures K and L made of

K is made of cellulose.
K dibina daripada selulosa. +

L is made of proteins and phospholipids.
L dibina daripada protein donfosfolipid.

Able to explain one characteristic of structure L which is related to its
function.

Pl : L is semi-permeable
L bersifat separa telap

PZ : It allows some substances to move across it freely while others cannot.
I a hany a me m b e n ar kan p e r ge r akan : 

s e s e t e n gah mo I e kul me r e nt as iny a
manakal a per ger akan mol e kul -mo I e lcul I ain dihadkan.

Able to explain how the compound in structure K helps it to carry out
its function

Pl : Cellulose fibre is tough / rigid.
Gentian selulosa adalah kuat / tegar.

P2 :Itenables the cell wall to provide suppoft / strength / shape to the
plant cell.
Gentian selulosa membolehkon dinding sel memberikan sokongan /
kelantan / bentuk kepada sel tumbuhan.

AbIe tc name one type of cell where organelle M are found abundantly

Sperm cells // (flighQ muscle cells ( in insects and birds)
Sel sperma // sel otot (untuk penerbangan dalam serangga dan burung)

Able to explain why the cell u named in (c)(i) contains more organelle

Sperm cells I Sel spgrma
Pl: require large amount of energy

http://edu.joshuatly.com/ 
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P2: to srvirn tou,ards the uterus and Fallopian tube during ferrilisation.
ttntuk berenang ke oroh ulerus dan titrb l'"ollopio utttuk proses
persenyaw,aon.

Muscle cell / Sel otot

P3 : involved in cellular respiration
terlibat dalam respirasi sel

P4: which releases energy.
yang membebaskan tenaga

Pl+P2orP3+P4

I

I

I

2xl

2

12

Question Marking Scheme Sub
Mark

Total
Mark

2(a)(i)

(a)(ii)

(bxi)

(c)(i)

(bxii)

Able to identify structure X and Y

X : Fatfy acid I Asid lemqk ,

Y : Water lAair

Able to state the process Q

Condensation / Kondensasi

Able to state the types of fats based on the diagram A and B

A : Saturated fats / Lemak tepu
B : Unsaturated fats I Lemak tok tepu

Able to describe the differences between A and B

Saturated fats I Lemak tepu Unsaturated fats I Lemak tak
. tepu

P1 No double bond between atom
carbon I Tiada ikatail ganda dua
antara atom karbon

At least one double bond
between atom carbon /
'Srk rong-kurangnya satu ikatan
sonda dua'antara aton karbon

P2 Not able to react with additional
hidrogen atom I Tidak dapat
bertindak balas dengan atom
hidrogen tambahan

able to react with additional
hidrogen atom I dapat bertindak
balas dengan atom hidrogen
tambahan

P3 Solid at room temperature
Pepeial dalam suhu bilik

Liquid at room temperature
Cecair dalam suhu bilik

P4 High cholesterol / kolesterol
tingei

Low cholesterol / kolesterol
rendah

,.
Able to identify the importance of the organic substances

E : Provide enerry I Membekolt{an tenaga
F : Provide enerry I Membekalkan tenaga

: Insulator / penebat haba
G : Carrv senetic material I mengandungi maklumat genetik

I

I

I

I

I

I

3Xl

I
I

I

I

2

2

3

3

http://edu.joshuatly.com/ 
http://fb.me/edu.joshuatly



(cXii) i AUlc to predict rvhat n,ould happen if sonre parts of the nuclcotirle in
I structure G is damaged
I

I

I t't : Mutation occurs I Mutasi berlaku

I VZ : Protein produced cannot function properly

I Protein ya77g diha,;ilkan tidak dapat berfungsi

i any lP I mana-nruna I P

1

lxl I

t2

Question Marking Scheme Sub
lvlark

Total
Mark

3(a)

(d)

(e)

(b)

(c)

(0

Able to label cell P and layer Q in the spaces provided

P : Guard celll Sel pengawal
Q : (Lower) epidermis / epidermis (bawath)

Able to state one adaptations on the structure of the leaf in reducing
the loss of water efficiently. ?

P I : Sunken stoma I stoma terbenam
P2 : Thick lower epidermis / cuticle/ epidermis bawall kutikel yang tebal
P3 : Presence of hairs lhairy leaves/ daun berbulu

Any lP I mana-mana I P

Able to state the role of organelle R in photosynthesis

Chloroplast / organelle R (contains chlorophyll) to trap;labsorb/ capture
light energ].
Xloroptoi/ organel R (mengandungi klorofil untuk) menyerap/ 

I

memerangkap tenaga cahaya 
I

Able to state the structural adaptation of palisade mesophyll cell to 
I

increase the efficiency of photosynthesis 
I

Higher density of chloroplast ll Packedtightly/ closely (in uprigh, 
Iarrangement) 
|

Kepadatan kloroplas yang tinggi// Disusun dengan ptadat (secara 
Imenegak) 
I

Able to name the reactions A and B. 
I

I

A : Light reaction B : Dark reaction 
I

Tindak balas cahaya Tindak balas gelap 
I

:ion A 
I

P1- Photolysis / light enerry is used to breakdown/ split water molecules. 
I

Fotolisis/ tenaga calwya digunakan tmtuk memecahkan molekul air 
I

P2- into hydrogen iorl tf and hydroxyl ior/ Otf 
I

kepada ion hidrogeil If dan ion hidrotrsil/ Off 
I

I

P3- Hydroxyl ions loses an electron to'form hydroxyl group 
I

Ion hidroksil kehilangan.satu electron untuk membentuk kumpulan I

I

I

I

I

I

I

I
I

I

I

I

I

2

2
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hirtroksit 
I 

"l-
P4- Hydroxyl groups combine to form oxygen ancl u,ater. I I

Kumpulan hidrokil bergabung untuk membentuk oksigen dan air I I

Arry3Plruana-nror,rSt'l 
3Xl 

I '
(e) Able to state two differences betrveen reactions A and B

Reaction A Reaction B
PI Occurs in grana

Berlaku dalam granum
Occurs in stroma
Berlaku dalam stroma

P2 Needs chlorophyll
Memerlukan kloro/il

Does not need chlorophyll
Tidak memerlukan kl oro/il

P3 Light is required
Memerluknn cahaya

Light is not required
Tidak memerlukan cahaya

P4 Produces ATP and hydrogen
ion
Menghasilkan ATP dan ion
hidrogen

Uses ATP and hydrogen atom
Menggunakan klorofil dan
atom hidrogen

P5 Oxygen is produced
Olrsisen dihasill@n

No oxygenis produced
Tiada oksisen dihasilkan

P6 No glucose is produced
Tiada glukos a dihas ilkan

Glucose is produced
Glukosa dihasilkan

Any 2P I mana-mana 2P

2X1 2

-

t2

Question Marking Scheme Sub
Mark

Total
Mark

a(aXi)

(a)(ii)

(b)

(c)

I LUte to name X and state the function of X
I

i 
Stoma / stomata I (Liang) Stoma

I

I X : allows gaseous exchange (between the internal air spaces and the

I surrounding atrnosphere.)

I x : membenartran pertukaran gas (di antara ruang dalaman dan
I atmosfera.) 

-- 1--'

I

I Able to identi$ which part of the leaf that contains a lot'of X
I

(Lower) epidermis of the leaf I Di epidermis (bav,ah) daun

Able to state two factors which can affect the condition of X

Pl : Intensity of light I Keamatan cahaya

P2 : Concentration of carbon dioxid e / Kepekatan karbon diotuida

P3: Temperature / suhu
Any 2P f mona-mona 2P

Able to explain rvhy the guard cells have thick inner cell wall and thin
outer cell wall

Pl : Enables the guard cells to curve outward when tureid

I

I

I

1

I
Zxl

I

I

2

2
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(dx i)

Metrysfi(tbkan sel ltenguu,al melertgkung ke arah luar ultultilu ,sel segtth
P2 : so that the stomatal pore / stoma opens

supaya stonlct terbuka.

Able to name organelle Y

Chloroplasts / Kloronlas

-l-__-
I

I

1-t,
I

4(dxii)

(r)

Able to explain the role of organelles Y in the opening of X

Pl : During the day lin the presence of light, photosynthesis takes
place in organelles Y.
Pada waktu siang/ / kehadiran cahaya, fotosintesis dijalankan
dalarn organel Y.

P2 : Glucose is produced / glucose content in the guard cells increases
// Osmotic pressure in the cell sap of the guard cells increases/
becomes higher than the osmotic pressure in the cell sap of the
surrounding epidermal cells.
Glukosa dihasilkan/ kondungan glukosa dalam sel pengowal
meningkat // Tekanan osmosis sap sel pengowal meningkot / melebihi
tekanon osmosis sop sel epidermis di sekelilingnya.

P3 : Water diffuses from the surrounding epidermal cells into the guard
cells by osmosis.
Air miresap dari sel epidermis di sekelilingnya ke dalam sel pengowal
secaro osmosis.

P4 : Guard cells become turgid and curve outward, causing the stoma
to open.
Sel pengav,al menjadi segoh lalu melengkung dan menyebabkan
stoma terbuka.

Any 3P I mana-mana 3P
Able to state the condition of X at night

X is closed I X tertutup.

3Xr

I

3

I

t2

Question Marking Scheme Sub
Mark

Total
Mark

5(a)

(bxi)

(ii)

Able to choose which is the male flower and state the reason.

Reason I Sebab : Stamen(s) llanther(s) ll noovary /ti;adaovari

Able to state the process that the pollen grain has undergone.

Germination / Percambahan

Able to name strrictur. * 
, 

,'

Pollen tube // Tiub debunga ,

I
I

I

I

I

I

2

Eoq
C
(l)
t-

=.C(J
oos
CJa
>r.
Ej
=
=
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(iii) Able to drau'and label all the nuclei in (he pollen grain

\Iale Gametes i/
Gamet Jautan

Tube liucleus #
.\trAJeils Lr'u,

0r

Drawing I lukisan
Labelling I melabel

Able to state the significance of having the nuclei during fertilization.

P1 : A male gametes fused / fertilised with an egg cell to form a diploid

rygote.
Satu gamet jantan bergabung / mempersenyawakan sel telur untuk

menghas ikan zigot diploid.

P2 : Another male gametes fused / fertilised with two polar nuclei cells to

form a triploid nucleus a

Satu gamet jantan bergabung / mempersenyawakan dua polar sel

untuk menghas ikan nukleus tr iploid.

P3: Generative nucleus divide by mitosis to produce two male nuclei.
Nukleus generatif membahagi secara mitosis untuk menghasilkan dua
Nukleus

P4: Tube nuclues controls the growth direction of the pollen tube towards
(the embryo sac) in the ovule
Mengawal arah pertumbuhan tiub debunga ke arah (pundi embryo)
dalam ovule 

A ny zP r mana-mana 2P

Able to state the differences between a nucleus in a pollen grain and a
nucleus in a meristem cell

Any 2P I mana-mana 2P

AbIe to explain.the importance of doubte fertilisation for the suryival of
flowering plants

Pl : Formation of gamete through meiosis to produce variation
Pembetukan gamet secara meiosis untuk menghasilkan variasi

P2 : Formation of endosperm to provide nuffient for embryo during
germination of seed

Pembentukan tisu endosperma untuk membekal nutrien kepada embrio

semasa percambahan biii benih,

Generatiye \ucleus ir
Arullens Generatif

Tube 'r-ucleus /i
.Vu&fuus'Irn$

Zxl

2Xl

I

Nucleus in a pollen grain I nukleus
dalam butir debunsa

Nucleus in a guard cell I Nukleus
dalam sel pengawal

P I : Haploid Diploid
P2 : Produced by meiosis I

D ihas illmn melalui meio sis

Produced by mitosis I Dihasilkan
melalui milosis

P3 : Involved in reproduction /
Terl ib at dalam pemb iakon

Not involved in reproduction /
Tidak terlibat dalam pembiakan
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6(a)(i)

(aXii)

Marking Scheme

Able to drarv a labelled plant cell to shorv cach of the condition A and
condition B

cell r,vall

cytoplasm

vacuole

Condition AlKeadaanA
Drawing I Lukisan
Label llabel

cell wall

plasma membrane

6yio1rla6m

is prllnd ammy

from Sre rlrratrl

vacuole
ConditionB/ KeadaanB

Drawing / Lukisan
Label llabel

Able to explain the phenomenon that occursin diagram 6.1

P2

Excessive fertiliser increases the solute concentration in soil (around the
roots) compared to the cell sap( of the root)
lebihan baia akan meningkntkan kepekatan zat terlarut dalam tanah

The cell sap now has a higher concentration of water / hypotonic to the soil
water
Sel sap mempunyai kepekaran air yang lebih tinggi/ hipotonik terhadap air
tanah

This results in water molecules diffusing from the cell sap into the soil by
osmosis
ini menyebabkan molelrul air akan meresap keluar daripada sap sel ke
tanah secara osmosis,

Plasmolysis occur s plasmolts is bertalu

Yalruol / sitoplasma mengecut

Plasma membrane pulls away from the cell wall

Su lr

N{ark
'l-otal 

i

Mark I

P4

P5

P6

Membran olasma tertarik n inp sel
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( plzr.vno\,secl ..ll l;* tr.Sr,l,t-y r,r,l ,,T4lt"1) .r,,s,qg tlr. *l-1"r,r,1 k;
(plasmoll,si,s ,sel uknn menyebabkan sel kehilangon kesegahon dan
sokongan), rnenyebabkan pokok layu

Any 5P I rnanl-ntana 5P 5X r

Able to explain a suitable method by w'hich mango can be presenred for a
long period of time.

Pl : Pickling
Penjerukan

P2 : A high concentration of salt / sugar solution is used
Larutan garam atau gula yang pekat digunakan

P3 : Concentrated salt / sugar solution is hypertonic compared to the cell sap (of
the mango)
Larutan garam / gula yang pekot adolah hipertonik terhadap sel sap (buah
mangga)

P4 : Water molecules (within the food cells) difuse out by osmosis
Molekul air meresap keluar (dari buah manggo) secaro osmosis

P5 : water molecules also difuse out from the microorganism
Molekul air juga meresap keluar dari milvoorganisma

P6 : Food become dehydrated
Makanan mengal ami penyahidrat an

P7 : Without water, bacteria and fungus cannot survive
Tanpa air, baheria dan kulat tidak dapat membiak

Any 5P / mana-mana 5P

Able to dcscribe the structure of plasma membrane using the fluid mosaic
model

Pl : Plasma membrane is composed of phospholipid and protein
Membran plasma terbina daripadafosfolipid dan protein

P2 : Various types of proteins are dispersed throughout and inserted into the
phospholipid bilayer.

P e l b a gai i e n is pr oi e in t e r s e b ar d qn t er b enam dal am dw i l ap i s an fo sfo t ip i d

P3:PhospholipidbiJoyerarenotrigid/staticbutformadyna1nic/flexible

Dwilapisan fosfolipid tidak tegarstatik tetapi membentuk sruhur ycmg
flelrsibel / dinamik

P4 : Phospholipid mokcule has'a polar head (hydrophilic) and a non polar tail
(hydrophobic)

Molekul fosfolipid mempunyoi kepala hidrofitik dan ekor yang hidrofobik

P5 : Contains cholesterol which links the fatty acids together and
Mengandungi kelesterol untuk menghubung asid lemak bersama dan
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P6 : IIelp.t t,rttrt-,;n* / srrengtl.re, rnel-latu.,, ,',,.,rb*r. 1ni,,r rnnl... ir ,r*,;---
flexible.)
Membantu nrcmberi kestabilan / kekuatan terhadap rnembran plusnru( dan
menysfi eb konya me mb r an le b i h Jle k i be 11

I

P7 : Has various type of proteins (eg: pore protein and carrier protein) either
partially attached or rvholly embedded in the mernbrane.

Mempunyai pelbagai protein (protein pembawa dan protein liang) terbenant
secara separa atau secara menyeluruh di dalam mernbran

P8 : The protein molecules float about in the phospholipid bilayer to form a
mosaic pattern that is always changing / fluid ldynamic

Molekul protein terapung di dolam dwilapisan fosfolipid untuk membentuk
corak mozek yang sentiasa berubah /ciri bendalir/ dinaruik

Any 6P I mana-mana 6P 6Xr 6

20

Question Marking Scheme Sub
Mark

Total
Mark

7(aXi)

(aXii)

Able to explain the terms preservation and conservation

Pl : Preservation refers to the management of ecosystem and the environment to
ensure a healthy and balanced natural environment.
Pemeliharaan merujuk kepada pengurusan ekosistem dan alam sekitar
untuk memastikan alam sekitor berada dalam keadaan seimbang.

P2 : For example - set up forest reserve
Sebagai contoh - mewujudkan hutan simpanan.

P3 : Conservation refers to the wise use of natural resources with the least
disturbance to the Iiving things and their environment.
Pemuliharaan merujuk kepada penggunaan sumber- sumber semulajadi
secara biiak dengan kerosakon minimum kepada benda hidup dan alam
sekitar. 

j

P4 : For example- scheduled logging / reforestation
Sebagai contoh- pembalakan berjadual / penghutanan semula

Able to explain the importance of preservation and conseryation of
biodiversity

Pl : Maintaining biodiversity
Men ge lral tin b i o d iv er si t i

P2 : Biodiversity is needed for the survival of species // valuable nursery area for
organisms
Biolcepelbagaian diperluknn bagi kemandirian hidup spesies // bertindak
sebagai kanasan nurseri kepada organisma

P3 : As a habitat for fauna / animals
Sebagai habitat kepadafauna / haiwan

I

I

I

I 4
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Prevenl ext irrct ior;I.sp*,;
Me n ge la kkcr n kepupu,s ctn sp e c' i e s

Prevent soil erosion / landslide / flash flood .

Mengelakkan hakisctn tanah / tanah runtuh / banjir kilctt.

Recreational activities - example ecotourism or other suitable examples
Aktiviti relcreasi- contoh eko pelancongan atau contoh lain yang sesuai

Ensures that our natural heritage is available for everyone to appreciate
Memastikan warisan semulajadi sedia ada untuk dihargai oleh semua orang

Reduce air and water pollution I lMaintaining water / air quality
Mengurangkan pencemaran udara dan air // mengekalkan kualiti air dan
udara

Source of raw materials for construction
Sumber bahan mentah untuk pembinaan

6X I

P10 : Minimize climatic changes /l maintain surrounding temperature
Mengurangkan perubahan iklim // mengekalkan suhu persekitaran

Pl1 : Maintain CO2lO2 content in the atmosfere
Mengekalkan kandungan CO2 / 02 di atmosfera

PI2 : Prevent / reduce greenhouse effect / global warming
Menghalang / mengurangkon kesan rumah hijau / pemanasan global

Any 6P I mqna-mana 6P

Able to state the good and the bad social, economic and environmental
effects of this development

Good effects / Kesan baik

Pl : Provides job opportunities
Menye d i akan p e I uang p eke rj aan

P2 : Improve the economic condition
Memperb aiki ke adaan ekonomi

P3 : Provides infrastructure such as schools / clinics / other examples
Menyediakan infrastruWur seperti sekolah / Hinik / contoh-contoh lain

P4 : Provides better living conditions
Menyediakan persekitaran hidup yang baik

P5 : Such as good sanitation system/ hygienic water supply
seperti sistem sanitari/bekalan air bersih

P6 : Convenient transport system / faster transportation
Sistem pengang!rutan Wng selesa / penganglalan yang lebih cepat

11
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Bad ellbcts I Ke.san huruk

P7 : Forest area is exposed to land reclamation
Kav,asart hutan terdedah kepada penggotldolan tanah

P8 : During heavy rain, soil particles are waslred alvay to the riverl Ieads to

muddy floods
setnasa hujan lebal, zarah-zarah tanah memasuki sungai/ ntenyebctbkan

banjir lumpur

P9 : Habitats of flora and fauna are destroyed //extinction of flora and fauna

Kemusnahan habitat flora dan fauna // kepupusan Jlor;a dan fauna

Pl0 : Air/ water pollution occurs
Berlaku pencen'taran udara dan air

P11 : Due to the release of pollutants into the etlvironment
akibat pembebasan bahan-bahan pencemar ke persekitaran

Pl2: Causes diseases ll decrease health quality
Menyebabkan penyokit // kualiti kesihatan menurun

Pl3 : Increase in the population in the area

Peningkatan populasi di kawasn tersebut

Pl4 : which leads to social problem
menyebabkan masalah sos ial

Any lOP / mana-mana I0P
10xl l0

20

Question Marking Scheme Sub
Mark

Total
Mark

8(a) Able to explain how the skin is able to maintain the body temperature
during hot weather.

Pl : Sweat glands are stimulated to produce sweat .

Kelenjar peluh dirangsang untuk mengeluarkan peluh

P2 : Evaporation of sweat, gives a cooling effect to the body /excess body heat is

lost.
Penyejatan peluh memberi keSan penyejukan kepada kulit /penyerapan haba

pendam dari latlit

P3 : Vasodilation occurs / blood capillaries dilate and increase their diameter

Pemvasodilatan berlafu/ kapilari darah mengembang dan diameter
bertambah

P4 : More blood flows near body surface, exess heat is lost through conduction

and radiation to the environment.
Aliran darah berlumpiran dengan htlit bertambah / haba bdrlebihan

disingkirkan ke persekitaran melalui sentuhan dan sinaran.

P5 : Hair erector muscles relax, hair lie flat.
Otot erehor rambut mengendur menyebabkan bulu roma condong ke arah
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kulir

P6 : Only a thin layer of air is trappcd betrveen the hair llHeat loss through
conduction and radiation to the environment is increased.
llanya satu lapisan ttdqra yang nipis terperangkap antara hulu roma //
Lebih banl,sl{ haba dihilangkan melalui sentuhan dan sinaran,

Able to explain the ph1'siological processes which occur when a man is
trapped in an air-conditioned room for 12 hours without food

Pl : Skeletal muscles are stimulated to contract and relax frequently causing
shivers.
Otot rangka mengecut dan mengendur secara berulang-ulang,
menye babkan dia menggi gil

P2 : Heat is produced to increase the body temperature.
Haba dihasilkan untuk meninskatkan suhu badan.

5X1

8(b)

8(cXi)

(c)(ii)

P3 : Adrenal gland is stimulated to seciete adrenaline
Kelenjar adrenal dirangsang untuk merembeslcan hormon adrenalina,

P4 : which speed up the conversion of glycogen to glucose.
menp erc epatkan p ertukar an gl iko gen kepada gluko s a.

P5 : This increases the metabolic rate and increases heat production.
Kadar me t ab o lis m meningkat, s e terusnya men ingkat kan p e nghas i I an hab a.

P6: Thyroid gland is stimulated to produce thyroxine .

Kelenjar tiroid dirangsang untuk merembesknn hormon tiroksina

P7 : This increases the metabolic rate and increases heat production.
yang meningkatkan kadar metabolism. Lebih haba dlhasijlqn.

Any 5P / mana-mana 5P

Able to name the two organs involved in the regulation of Shila's blood
glucose level.

Pancreas and liver I Panbeas dan hati

Able to describe briefl{ t!" negative feedback mechanism involved in the

When glucose level increases I Apabila *^,glukosa meningkat,

Pl : Pancreas secretes insulin
Panlreas merembes hormone insulin

P2 : Excess glucose is converted to glycogen

P3 : to be stored in the liver (and muscles)

Glulrosa berlebihan ditul(ar kepada lemak

P5: Rate of respiration increase
Kadar respircs i men ingkat

l3
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P6: Clucose leve I is lou,ered to its nornral/optimuln level.
Aras glukos'a t?'tenurun kembali ke normal/aras optirna.

en glucose level is lou,/falls I Apabila aras glukosa rendallrnenurun,Wh

P7 : Pancreas secretes glucagon
Pankreas merembes hormon glukagon

P8 : Stored glycogen in liver and muscles are converted to glucose
Glikogen dalam hoti dan otot ditukarkan kepada glukosa

P9 : Fats/ Fatfy acids / amino acids are converted to glucose
Lentak / Asid lemak dan asid amino ditukarkan kepada glukosa.

Pl0: Rate of respiration decreases

Kadar respiras i menurun

P11 : Glucose level is raised to its normal/optimurn level.
Aras glukosa meningknt kembali ke ntormal/aras "o'*i rr r mana-mana gp

8Xl 8

20

Question Marking Scheme Sub
Mark

Total
Mark

e(aXi) Able to draw a Punnett square to show the genotypic characters correctly

F2 Genotvpe I Genotienot
Gamete
Gomet

RY Ry rY ry

RY RRYY RRYv KYY RrYv
Ry RRYv RRw RrYv Rryy
rY KYY RrYy rr)aY rrYy
ry RrYv Rryy nYy rr:yy

Criteria/ Kriteria:
Gametes / Gamet:1 mark
Genotype /Genotip = I mark

Criteria I Kriteria:
Phenotypes / Fenotip= 1 mark
Phenotypic ratio / = lmark

F2 Fenotio:
Phenotypes
Fenotip

Round,
Yellow
seed

Biji benih
bulat,
kunins

Round,
Green seed

Biji benih
bulat, htjau

Wrinkled,
Yellow
seed

Biji benih
berkedut,
htning .

Wrinkled,
Green seed

Biji benih
berkedut,
hijau

Phenotypic
Ratio
Nisbah fenotip

9 3 3 I

[Maximum : 3 marks]

3Xl 3

t4
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(aXii) Able to calculatc the number of scetls u,ith cach charac{ers

Phenotypes of
seeds in Ir2
F enotip biji
benih dalarn F2

Round,
Yellorv seed

Biji benih
bulol, kuning

Round,
Green seed

Biji benilt
bulat, hijau

Wrirrkled,
Yellorv seed
Biji benih
berkedut,
kuning

Wrinkled,
(lreen seed
lliji benih
berkedut,
hiiau

Phenotypic
Ratio
Nisbah fenoti

9 3 3 I

Probability of
combinations
Kebarangkalian
kombinasi

9/16 3/t6 3/16 r/16

Number of
seeds in F2
Bilangan bli
benih dalam F2

3600 x 9t16
:2025

3600 x
3/t6
:675

3600 x 3n6
:675

3600 x t/16
:225

Marks
Marknh

I I I
t I

Criteria
Round, yellow seeds :2025
Round, green seeds :675
Wrinkled, yellow seeds : 67 5
Wrinkled, green seeds :225 [Any 3 correct Answers with calculations]

Able to explain how the inheritance happen

The situation involved is a monohybrid inheritance.
S i tuas i t er s e b ut me I ib atknn pew ar is an mono hibr i d

Pl: The genotype of blood group A can be IAIA or IAIo
Genotip kumpulan darah A kemungkinan l/ o, /P

P2: while the genotype of blood group B can be IBIU or [BIo.
manakala genotip lrumpulan darah B kemungkinan Pf or P f

P3: Blood group 0 has a genotype, IoP (while the genorype of blood group AB is
IAIB.

Kumpulan darah O mempunyai genotip, PP (manalcala genotip htmpulan
aarin AB iatah f|l

P4: Alleles IA and IB are codominant
Alel IA dan IB adalah kodominan ,,1

P5: Io allele is recessive.' 
.

P adatah alel resesif

P6: Mr. chan is heterozygous dominant/JAlo (for his blood group A)
En Chan adalah heterozigos dominan /P luntutc lrumpitan'darah A)

P7: while his wife is heterozygous dominany IBP (for-blood group B)
manalrnla isterinya adalah heterozigos dom'inan FP 1rnt"* kimpulan darah
A)

3Xl
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P& M;C),;i;,rcl hl;,',fb p,,,r-*. r",[r",,r g;,-rl;G;,,rt*,.,,-,1,ir"i,r1*, , *iuir ni-
meiosis)
En. Chan tlan isterinya nrcngha,silkan gotnet haploitli spernt/ or)ttnt (okibat
rlctripadtt rueiosis)

P9: Mr" Chan produces (gametes with) genotypes IA and Io
En Chan menghasilkan (gamet dengan) genotip I and f

)10: (while) his wifb (will) produce (gametes r.vith) genorypes IB and Io
(ruanaknla) isterinya menghasilkan (gantet dengan) genotip IB anct f'

Pl l: The gamete (Io) of Mr. chan fuses with his wife's gamete (Io)
Gamet f1 rn chon bergabung dengan gamet lPl"isterrn)a

P12 to produce a4tgote with genotype IoIo.
untuk menghasilkan zigot dengan genotp PP

Thus, they will produce an offspring with blood group 0.
Maka, mereka akan menghasilkan anak dengan kumpulan darah o

Any 8P / mana-mana 8P

8Xr

Able to name the type of variation and explain the causes

Type of variation: Discontinuous variation
Jenis variasi : Variasi tak selanjar

I I mark]
F 1: Crossing over

Pindah silang

El: Occurs duringprophase I of meiosis// Homologous chromosomes are paired
up and segments of chromatids exchange places/lThe segment of maternal
chromatid attached to the paternal chromatid/lNew combinations of genes
are produced on these chromatids'.llThe exchange of genetic materials
between the chomatids (of homologous chromosomes) results in different
genetic combination of genes from the parents.
Berlaht semasa profasa I meiosis// Kromosom homolog berpasangan dan
segmen-segmen lcromatid bertuknr tempat// Segmen maternat bomam
dipindah ke lcromatid paternal// Kombinasi baru gen dihasilkan pada
l<romat id-l<r omatid in i// P er tukar an b ohan.b ahan gene tik ont ar a la omat id
(l<romosom homolog) menghasiltrnn kombinast gei yang berbeza daripada
induk

F2: Independent assortment of chromosomes
Peiyusunan lvomosom secora bebas

E2: During metaphase I of meiosis, the homologous pairs of chromosomes are
arranged on the equatorial plate atrandom/lThis results in a variety of
gametes, each with different combinations of maternal and paternal
chromosomes.
Semasa metafasa I meiosis, pasangan lvomosom hom,olog disusun pada
satah khatulistiwa secara rawaH/ Ini menghasilkan pelbagai gamet, setiap
dengan kambinasi bomosom maternal dan paternal yang berbeza

F3 : Random fertilisation
Persenymttaan rav,ak

t6http://edu.joshuatly.com/ 
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u'ith diverse c.nrbi,atio,s of hornorogoJ, 
"nro,r,rror";;;;;i,r"a tog.,ttr..to fonn zygote rvitli variety of gene combination

Persenyawaan gamet.ianran din gantet betina berlakrr secara rov,ctk //Gamet-garuet dengan berrainan kombinasi krontosont homolog
disenyawakan bersanta untuk nrcmbentuk zigot dengart pubafai kontbirtasi
8en-

[3F + Any 28,: 5 marks] 5Xt
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4s5t 13

No Criteria Score
1(a)

I K80603 -
Measuring
Using
Numbers

Mengukur
dengan
nomborl

Able to record all the data correctly.
Dapat merekod semua data dengan betul.

Sample answers :

Sampel jawapan :

Test tube
Tabunq uii

P o R

Time taken for the starch to be

hydrolysed completely(min)
Masa diambil bagi kanji
di hid rol i si ska n de ng an I eng kap
hin)

18

e

12 10

3

Able to record 2 data correctly.
Dapat merekod 2 data dengan betul.

2

Able to record 1 data correctly.
Dapat merekod 1 data dengan betul.

1

Wrong response.
Respon salah.

0

(b) (i)
I KB06o1 -
Observation
Pemerhatianl

Able to state two different observations correctly. 
I

Each observation must have value for both MV and RV. 
l

Dapat menyatakan dua pemerhatian yang berbeza dengan betul. 
I

Setiap pemerhatian mesti mengandungi kedua.dua MV dan RV. . 
I

Sample answers : 
I

Sampeljawapan : 
I

I

I

1. ln test tube Ptl.S5oamylase enzyme, the time taken for 
t

completely hydiolysed/no change of iodine colour is 18 minutes. 
I

Dalam tabung uji P/ A.5% enzim amylase, masa untuk hidrolisis 
I

lengkap ftiada perubahan pada iodin ialah 18 minit. . I

2. tn test tube N1.SYo amylase enzyme, the time taken for
comptetely hydrolysed/no change of iodine colour is 10 minutes. i
Dalam tabung uji R/ 1.5% enzim amylase, masa untuk hidrot'sis €
tengkap rtiadZ ierubahan pada iodii iatait 10 minit, S,

+l

3

Xr
,J)
\.\-

(/r'
L:

stl
o*l
<bl

:*' Ist
,{,t: I:-:l I$t

l,FI ,!i
lrI .(rlsI.l r:l8t.9lilstq'
ls1s'
l.sl*' rr,.

I
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4sst/3
Able to state any one observation correctly or aUle to state any two -
i ncom plete observations.
Dapat menyatakan mana-mana safu pemerhatian dengan betul atau
lapat menyatakan mana-mana dua pemerhatian yang kurang lengkap.
Sample answers :

Sampeljawapan :

1. ln test tube P105% amylase enzyme, the time taken for
completely hydrolysed/no change of iodine corour is long.
Dalam tabung uji P/ 0.5% enzim amylase, masa untuk iidrotisis
tengkap /tiada perubahan pada iodiie iatah panjang.

2. ln test tube Rl1.5o/o amylase enzyme, the time laken for
completely hydrolysed/no change of iodine colour is short.
Dalam tabung uji R/ 1.s% enzim amylase, masa untuk hidrotisis
lengkap /tiada perubahan pada iodine iatah pendek.

2

Able to state any one idea of
Dapat menyatakan mana-mana satu pemerhatian di peingkat idea
sahaja.
Sample answer :

Sampeljawapan:

1. Concentration of amylase enzyme is different.
Kepekatan enzim amilase adalah berbeza.

2. The time taken for completely hydrolysed/no change of iodine
colour is different.
Masa untuk hidrolisis lengkap /tiada perubahan pada iodine iatah
berbeza.

1

Not able to respond/ wrong response.
Tiada respon/ Respon salah

0

No Criteria Score
(b) (ii)
I KB0602 -
Making
lnference

Membuat
inferensl

Able to make logical inference for each observation e,orrecuy.
The inference must be equivalent to the obseruation
lf the inference is an idea, then inference can get marks
lf the observation is wrong, reject the inference
Dapat membuat inferens yang logik bagi setiap pemerhatian dengan
bet u l. I nfe re n s m esti I ah be rp ad at n a n d e n g a n pe m e rh ati a n;
Jika'inferens di peringkat idea sahaja, iaboleh diberi markah.
Jika pemerhatian salah, tolak terus inferens
Sample answers :

1. (ln test tube P), the concentration of enzyme is low so rate of
enzyme reaction is slow.

3
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4ss U3
(Dalam tabung uji P),kepekatan
ti ndakbal as enzim adatah perl ahan.

(ln test tube Q), the concentration of enzyme is high so rate of
enzyme reaction is fast.
(Dalam tabung uji P),kepekatan enzim adatah tinggi, maka kadar
tindakbalas enzim adalah cepat.

2.

2
At rAble to state any dua inferences but incompletely.

Qapat menyatakan mana-mana dua inferens tetbpi tidak tengkap. :

Sample answers :

Sampel jawapan :

1. (ln test tube P), the low concentration of enzyme affect the rate of
enzyme reaction.
(Dalam tabung uji p),kepekatan enzim yang rendah
mempengaruhi kadar ti ndakbalas en;zim

2. (ln test tube Q), the high concentrafion of enzyme affect the rate of
enzyme reaction.
(Dalam tabung uji Q),kepekatan enzim yang tinggi mempengaruhi
kadar ti ndakbalas enzi m.

Able to state any 1 idea of inference.

lapat menyatakan mana-mana satu inferens di peingkat idea sahaja.
Sample answer :

Sampeljawapan :
1, (ln test tube P), the concentration of enzyme affect the rate of

enzyme reaction.
(Dalam tabung uji P),kepekatan enzim mempengaruhi kadar
tindakbalas enzim.

1

Not able to respond/ wrong responsa
Tiada respon/ Respon salah

Criteria

0

(c)

lKB0610 -
Controlling
variables
Mengawal
pemboleh-
ubahl

Able to state all the variables anO w
correctly.
Dap{ menyatakan semua pembotehubah dan cara mengendatikan

pembolehubah dengan betul.
Sample answers:

3

Variable
Pembolehubah

Operating the variable :
Cara menoendali kan' ocmholcfu thah

Manipulated variable:
Pembolehubah yang
dimanipulasikan :
Concentration of
amylase enzyme (%)

Kepekatan enzim

How to alter the manipulated variable:
Bagaimana pembolehubah yang
dimanipulasikan diubah: ,

By using different concentration of amytase
anzymellby using,0.5,1 .0.1 .5 o/o of amylase
enzyme :

Dengan menggunakai,n kepekatan enzim
amilase yang berbeza/dengan
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4551 3
menggunakan 0.5,1 .0,1 .5 % kepekatan
enzim amvlase

Responding variable:
Pembolehubah yang
bergerak balas:
Time taken for the starch
to be hydrolysed
completely(min)
Masa diambil bagi kanji
di hi drol i si ska n de ng a n
lengkap (min)
Rate of amylase enzyme
reaction
Kadar ti ndakbal as enzi m
amilase

How to determine the responding variable:
Bagaimana pembolehubah yang bergerak
balas ditentukan :

Record the time taken for the starch to be

hydrolysed completely by using stopwatch

Rekod masa diambil bagi kanji
dihidrolisiskan dengan lengkap dengan
menggunakan jam randik.
Calculate and record the rate of amylase
enzyme reaction by using formula:
Kira dan rekod kadar tindakbalas enzim
amyl ase deng an formul a:

Time taken for the starch to be hydrolysed
completely(min)
Masa diambil bagi kanji dihidrolisiskan
dengan lengkap (miin)

Controlled variable:
Pembolehubah yang
dimalarkan:

Temperaturell

Suhu//

Volume of amylase
enzymell
lsipadu enzim amilase//

How to maintain the controlled variable:
Bag ai m a n a pe m boleh u bah di m al arkan
ditetapkan:

Fix the temperature of the sotutions used at
room temperaturell 37o C.
Tetapkan suhu semua larutan yang
digunakan pada suhu bilil<//3T}
Fix the volume of amylase enzym e al2mlll
Tetapkan isipadu enzim amilase pada 2ml//

6 correct
6 betul
Able to state any 3-5 correctly
Dapat menvatakan mana-mana 3-5 vanq betul

2

Able to state any 1-2 correctly
Dapat menvatakan mana-mana 1-2 denqan betul

1

Not able to respond/ wrong response.
Tiada respon/ resDon salah

0

No Criteria Score

1(d)

I KB061 1 -
Making
Hypothesis
Membuat
Hrpofesrsl

Able to state the hypothesis relating the manipulated variable and
responding variable correctly.

Dapat menyatakan hipofesis yang menghubungkan pembotehubah yaing
dimanipulasikan dengan pembotehubah yang bergerak balas dengan
betul.

3
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4551t3
MV : manipulated variable
MV : pembolehubah yang dimanipulasikan
RV : responding variable
RV: pembolehubah yang bergerak balas
R . relationship between MV and RV
R : hubungan di antara MV dan RV

Sample answer:
Sampel jawapan:

As the concentration of amytase enzyme increases, the time taken for the
starch to be hydrolysed completely decreases// As the concentration of
amylase enzyme increases, the rate of enzymatic reaction increases.

Semakin beftambah kepekatan enzim amylase, semakin berberkurang
masa diambil bagi kanji dihidrolisiskan dengan lengkap // Semakin
bertambah kepekatan enzim amylase, semakin tinggi kadar tindakbalas
enzim amvlase.
Able to state the hypothesis but incompletely.
Dapat menyatakan hipofesis tetapi tidak lengkap.

Sample answer:
Sampeljawapan:

As the concentration of amylase enzyme increases, the time taken for the
starch to be hydrolysed completely changes

Semakin beftambah kepekatan enzim amylase, masa diambil bagi kanji
dihidrolisiskan dengan lengkap berubah.

2

Able to state the hypothesis but at the idea level only.
Dapat menyatakan hipofesis tetapi pada peingkat idea sahaja.

Sample answer:
Sampeljawapan:

Concentration of amylase enzyme affects the time

Kepekatan enzim amylase mempengaruhi masa.

1

Not able to respond/ wrong response
Tiada respon/ Respon salah 0

(e) ( i)
I K80606 -
Communicat
ing Skill
Kemahiran
Komunikasf

Able to conStruct a table and record all the results of the experiment
correctly based on the fotlowing criteria.
Dapat membina satu jaduat dan merekodkan semua data yarig dikumpul
dalam eksperimen dengan betul berdasarkan kiteia yang berikut. ,

o Title for each column with correct units
Tajuk dengan unit, yang betut

o Correct transferring the data
Memindahkan data dengan betul

3
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4551t3- 
;:;;i:::;,;:)ti!,,,

Record all data correctly and accurately.
Merekod semua data dengan betut dan tepat.

Sample answer:
Sampel jawapan:

I Concentration I Time taken

I of amytase I U" r,yOrotysed | "n=yr" 
amytase 

I

I 
enzyme(%) 

| completely(min) | activity, 1/t 
I

I I uasa diam'bit bagi kanii | 
(minute-1) 

I

I t dihidrotisiskan dengan I f:!y?y:y!!_ ,,. I

I I lengkap (min) t enzm amttase' l/t I

I l'"""""""""/ | 
(minif') 

fI o.s I ta I 0.056 I

r

I

Able to construct a table with one of the criteria being incomplete. t 2
Dapat membina satu iadual dengan satu kriteia tidak tengkap. 

I

ISample answers: 
JSampeljawapan: I

Test tube
Tabung uji

Time taken for the starch to
be hydrolysed
completely(min)
Masa diambit bagi kanji
d i h id rol i si skan de ng an
lengkap (min)

The rate of
enzyme amylase
activity, 1/t
(minute-1)
Kadar aktiviti
enzim amilase, l/t
(min'ifl)

P 18 0.056
o 12 0.083
R 10 0.1 00

Able to construct a table with two of the criteria being incomplete.
Dapat membina sat:u iadual denoan dua kiteia tidak lenokao.

1

:10
Not able to respond/ wrong response. 

I

Tiada respon/ Respon salah I
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4551t3
No Criteria Score
(e) (ii)

I K80606 -
Communicat
ing Skill
Kemahiran
Komunikasil

Able to draw the relevant graph to show the relationship between the
volume of carbon dioxide gas collected and the concentration of
glucose solution with the following criteria:
Dapat melukis graf yang releven untuk menunjukkan hubungan di
antara kepekatan larutan glukosa dengan isipadu gas karbon
dioksida yang terkumpul dengan kriteria berikut:
P: Able to draw the correct scale on the x and y axis.
P: Dapat melukis dengan skala yang betut pada paksi x dan y.
T: Able to transfer the data from the tabte to the correct point on

the graph (plotting)
T: Dapat memindah data dai jadual ke titik yang betut di atas graf.
B: Able to draw the correct shape/ line of the graph.
B: Dapat melukis bentuk / gais yang betut pada graf
Able to complete all criteria. (P+T+B)
Dapat melengkapkan semua criteria. (p+T+B)

P,T,B

=3

Able to complete any two criteria.
Dapat melengkapkan mana-mana dua ciferia

2

Able to complete only one criteria.
Dapat melengkapkan hanya satu citeria.

1

Not able to respond/ wrong response
Tiada respon/ Respon salah

0

(0

I KB0608 -
lnterpreting
Data
Mentafsir
Datal

Able to explain the relationship between tnE
concentration and the rate of amylase activity based on the graph in
1 (e) (ii) correctly.
Dapat menerangkan hubungan di antara kepekatan enzim amylase
dengan kadar tindakbalas enzim amilase berdasarkan graf ai i p1
(ii) dengan betul.
Sample answer :

Sampel jawapan:
R: ihe-increase in the concentration of amytase enzyme will

increase the number of active site ' r

R: Peningkatan kepekatan enzim amilase akan meningkatkan jumtah
tapak aktif

E1: because more enzyme molecute is present,
El: kerana lebih banyak molekut enzim hadin

E2: higher rate of enzyme activity
E2: lebih tinggi kadar aktiviti enzim

Able to give R + E1 + Ez
DapatmembeiR+El +E2
Able to give R + El or E2
Dapat memberi R + El atau E2 I

Able to give only R.
Dapat memberi R sahaja

l1
Not able to respond/ wrong response.
Tiada respon/ Respon salah

0
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4551t3
No Criteria Score
1(g)

I KB060e -
Operational
Definition
Mendefinisi
Secara
Operasf

I Able to state the definition of enzvme correctly based on the following
I aspects:

I Dapat menyatakan definisi enzim dengan betut berdasarkan aspek-aspek
I berikut:
I

I

I P1 : Chemical substance reacts on amylase

I P1: Bahan kimia yang beftindakbalas ke atas amilase
P2: Different concentration of amylase enzyme
P2: Kepekatan enzim amilase yang berbeza
P3: Time taken for the starch to be hydrolysed completely
P3: Masa diambil bagi kanji untuk dihidrolisiskan dengan lengkap.

Sample answer:
Sampel jawapan:
Enzvme is the chemical substance that reacts on amylase which the
different concentration of amylase enzyme affects the time taken for the
starch to be hydrolysed completely.
Enzim adalah bahan kimia yang bertindakbalas ke afas amylase dimana
kepelatan enzim amilase yang berbeza akan mempengaruhi masa
diambil bagi kanji untuk dihidrolisiskan denqan lenskap.

P1,P2,
dan
P3

3

Able to state the definition but incompletely.
Dapat meinyatakan definisi tetapi tidak lengkap.

2

Able to state the definition but at the idea level only.
Dapat menyatakan definisi tetapi pada peringkat idea sahaja

1

Not able to respond/ wrong response.
Tiada respon/ Respon salah.

0

(h)

I KB060s -
Predicting
Meramall

Able to state correctly and accurately the prediction and explanation.
Dapat membuat ramalan dan membei penerangan yang betul dan tepat

Sampte answer:

31*+?I:Y;!#irrthe starch to be hydrotysed comptetety wiil increase/
more than 10 minutes
Masa diambil bagi kanji untuk dihidrotisiskan dengan lengkap
beftambah/ lebih dai 10 minit

E : Rate of enzyme reaction will be slower
Kad a r ti n d a kb a! a s e n zy mJ ;;; ; ii;' ie rt an a n

R : Because the enzyme has denatured due to high temperature
Kerana enzim mengalami denaturasi yang disebabkan oleh suhu
yang tinggi

AbletogiveP+E+R
DapatmemberiP+E+R

o
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I K80605 _
Predicting
Meramall

Able to rr"O,.
Dapat membuat rama'lan aii'penerangan tetapi tidak rengkap.

Abletogivep+Eor p+R
Dapat memberi p + E atau p + R

Able to pr"Oi.
Dapat membuat ramaran titapitiia,t i"rliri penerangan.P only/ Hanya p
Not able to
t tacta respon/ Respon salah

1 (')

I K80602 _
Classifica-
tion
Pengelasanl

Sample answer:
Sampel jawapan:

Able to class
Dapat membuat pengeiasan btah"n aii iiit medium dengan betut.

- Sodium nyOroxiOGiution
Larutan natri um hidroksida

- Hydro.chloric acid
Asid hidroklorik

- Distilled water
Air suling

Acidic
Berasid

Neutral
Neutral

Not able
t tada respon/ Respon salah Tiada respon/ Respon satah

t0
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455 l/3
EMMPLE OF A FORMAT FOR PLANNING AN EXPERIMENT (RUBRIC)

Construct
Konstruk

Criteria
Kriteria

Notes on
Scoring
Nota untuk
penskoran

I

l.Problem
Statement
Pernyataan
masalah
(PS)

I K8061201

- ldentifying
the problem
- Mengenal-
pasti
masalahJ

01

Able to state problem statement by relating Pl , P2 and P3 in a
question form correctly whereby,
Dapat menyatakan masalah dengan menghubungkaitkan P1, P2 dan P3
dalam bentuk soalan dengan betul di mana,

P1 = MV [Retative humidity]
Pl = Kelembapan relatif
P2 = RV [The rate of transpiration]
P2 = Kadar transpirasi
P3 = Qr.restion
P3 = Soa/an r

Sample answer:
Sampel jawapan:

How does relative humidity affect the rate of transpiration?
Bagaimanakah ketembapan relatif datam persekitaran mempengaru hi
kadar transpirasi di dalam tumbuhan?

3 marks
3 markah

P1 =MV
P2=RV
P3 = Question
form
Bentuk soalan

P1+P2+P3

Able to state problem statement but inaccurately.
Dapat menyatakan pernyataan masalah tetapi kurang tepat.

Only two aspects.
Hanya dua aspek.

2 marks
P1 +P2l
Pl +P3/
P2+P3

Able to state problem statement at idea level.
Dapat menyatakan masalah pada peringkat idea sahaja.

Only one aspect.
Hanya satu aspek.

1 mark
P1 IPz

No response / wrong response.
Tiada respon./ respon salah

0

2.
Hypothesis
Hrpofesrs
(Hp)

I K8061 202

- Stating a
hypothesis

Menyatakan
hrpofesisl

Able to state the hypothesis by relating two variables correctly with
the following aspects. 

:

Dapat menydtakan hipotesis dengan membeikan dua pembolehubah
dengan betul berdasarkan aspek berikut.

Pl = MV [Relative humidityl
Pl = Kelembapan rclatif
P2 = RV fihe rate of transpirationJ
P2 = Kadar transpirasi
P3 = Relationship between Pl and P2

3 marks :

P1 =MV
P2=RV
P3=
Relationship/
Hubungan

P1 + P2 +P3

ll
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4s5 U3
02 P3 = Hubungan antara P1 dan P2

Sample answer:
Sampel jawapan:

The higher the relative humidity, the higher the rate of
transpiration.
Semakin tinggi kelembapan relatif, semakin tinggi kadar transpirasi.

Able to state hypothesis but inaccurately.
Only two aspects.
Dapat menyatakan hipotesis tetapi tidak tepat.
Hanya 2 aspek.

2 marks
P1 tP2l
P1+P3l
P2+P3

Able to state the idea of hypothesis.
Only one aspect.
Dapat menyatakan idea hipotesis.
Hanva 1 aspek

1 mark
P1 IPz

No response / wrong response.
Tiada respon/ salah respon

e

0

3. Variables
Pemboleh-
ubah

(vr)

03

Able to state all variables correctly.
Dapat menyatakan semua pembolehubah dengan betul.
Sample answer:
Sampel jawapan:

Manipulated : Relative humidity
Manipulasi= Kelembapan relatif

Responding : The rate of transpiration / Time taken for air
bubble to travel a distance of 2 cm.
Beryerak balas : Kadar transpirasi/ Masa yang diambil untuk gelembung
udara bergerak sejauh 2 cm.

Controlted : Surrounding temperature/ air movemenU light
intensity/ Number of leaves/ Distance travelled by air bubble

cahaya/ Bilangan daun/ Jarak yang diliputi oleh
gelembung udara

All correct :

3 marks

* 1 mark for
each correct
variable

4.
Apparatus /
Material
Radas/
Bahan
(AM)

I K8061 205

- Listing the
apparatus
and
materials
Menyenarai
kan radas

Able to list 7 apparatus and 4 materials correctly to carry out a
functional experiment.
Dapat menyenanikan 7 radas dan 4 bahan dengan betul untuk
menjalankan satu ekspeimen yang berfungsi.
Sample answer:
Sampeljawapan:

3 marks

7A+5M

:

Apparatus (A)
Radas

1. Potometer" / Capillary
tube, rubber tubing *

Material (M)

1. leafy shooU shoots with
leaves "
t2
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455113
dan bahan)

04

Potometer " I tiub kapilari,
tiub getah *

2. beaker
bikar

3. secateurs
Pemangkas

4. large transparent
polythene bags
Beg politena lutsinar
5. marker pen
Pen penanda
6. a basin "
Besen air
7. a stopwatch*
Jam randik
8. Razor Blade
Mata pisau

Pucuk berdaun "
2. vaseline"
Vaselin*
3. dry cloth
Kain kering
4. water /coloured water*
(example: dilute eosin
solution)
Air/ air bewarna (Contoh:
Larutan eosin cair)
5. Dehydrated calcium chloride
granules *

Granul kalsium klorida kontang

Note: f) - refers to
COMPULSORY apparatus
Nota: n-merujukkepada
radas wajib

Note: Ojrefersto
COMPULSORY materials
Nota:O-merujukkepada
bahan wajib

Able to list any of the following combination:
Dapat menyenaraikan mana-mana kombinasi beikut:

8Al7A+4M,6A+514

2 rnarks

Able to list any of the following combination:
Dapat menyenaraikan mana-mana kombinasi beikut:

7A+3M, 64 + 4M

1 mark

No response / wrong response or list lower combination/
Compulsory apparatus and materials not listed
Tiada respon/ salah rcspon atau kombinasiyang kurang daripada di atas
/ Radas dan bahan wajib tidak disenaraikan.

0

5.
Procedure
Prosedur
(K)

I K8061204
- Stating the
work
process

Menyatakan
proSes
kerjal

05

Able to state K1,l<2, K3, K4 and K5 correctly
Dapat menyatakan Kl, K2, K3, K4 dan K5 dengan betul

K1 : The set up of apparatus (steps 1 - 6) - at least 4.
Kl: Memasangkan radas (langkah 1-6) - minimum 4
jO : Operating fixed variable (step 9).
K2: Mengoperusikan pembotehubah terkawal (tangkah 9)
K3 : Operating responding variable (steps 10, 13) - at least 1 .

K3: Mengopensikan pembolehubah yang bergerakbalas ( langkah 10,
13) - minimum I
K4 : Operating maniputated variable (steps I & 12) -BOTH steps.
K4: Mengopercsikan pembolehubah yang dimanipulasikan ( langkah I &
12) - Kedua4ua langkah WAJIB.
K5 : Precaution / Accuracy of statement (steps 2, 3,7) - at least
1.

3 marks

AII 5K

l3
:

http://edu.joshuatly.com/ 
http://fb.me/edu.joshuatly



4s5U3
K5:Langkah berjaga-jaga/ Ketepatan pernyataan ( langkah 2, 3, T) -
minimum 1

Sample answer:
Sampel jawapan:

1. A leafy shoot is chosen from a plant and cut off using a pair of
secateurs. The leafy shoot is immersed in a basin containing water
immediately. (K1)
Safu pucuk berdaun dipilih dan dipotong dengan menggunakan
pemangkas. Pucuk tersebut direndamkan di dalam sebuah besen
berair serfa merta (K1)

2. Using a sharp razor, cut the stem diagonally under water and
inserted carefully into the rubber tubing of the potometer while still
immersed.(Kl, K5)
Dengan menggunakan mata pisau yang tajam, potong batang
pucuk secara menyendeng di dalam air dan masukkannya ke
dalam tiub getah semasa direndam. (K1, K5)

3. The connection between the stem and the potometer is
smeared with vaseline so that the potometer is airtight and no
bubbles are formed inside the potometer. (K1, K5)
Penyambungan di antara batang dengan photometer disapu
dengan vaselin supaya set photometer kedap udara dan tiada
gelembung udara yang dibentuk di datam photometer. (Kl, K5)

4. On the capillary tube of the potometer, mark two points with a
distance of 2 cm using the marker pen. (K1)
Pada dinding tiub kapilari photometer, tandakan dua titik berjarak 2
cm dengan pen penanda. (K1)

5. The end of the capitlary tube is immersed in a beaker of water.
(K1)
Hujung tiub kapilai direndamkan di dalam air.(Kl)

6. To introduce an air bubble, the end of the capillary tube is lifted
out of the beaker and immediately returned to the beaker of water.
(K1).
lJniuk memerangkap gelembung udara, hujung tiub kapilai
dikeluarkan dari bikar dan dimasukkan semula ke dalam bikar air
serta-merta.(Kl)

7. The leaves are wiped dry with the dry cloth at the beginning of
the experiment. (KS)
Dedaun pucuk dilapkan X:l?g dengan kain keing pada
permulaan ekspeimen. (KS)

8. The leafy shoot is wrapped with a large transparent polythene
bag. A few dehydrated calcium chloride granules are placed inside
the bag to absorbed the moisture in the air surrounding the leafy
shoot. (K4) :

Pucuk berdaun dibalutkan r

t4

lutsinar
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455U3
I besar.Beberapa biji granul katsium Hoina xonang diletakkan di
I dalam beg untuk menyerap kelembapan dari udara persekitaran
I pucuk. (K4)
I

I

| 9. The potometer is placed in a well lit room (or in the sun) with
I steady or no air movement. (K2)

I Potometer ditempatkan di dalam bitik yang disinar dengan baik
| (.atau di bawah cahaya matahari) dengan pergerakan udara yang
I konsrsfen atau tidak berangin. (K2)

I

10. The shoot is allowed to reach a steady state before any
readings are taken.(K5)
Pucuk berdaun dibiarkan mencapai keadaan yang stabit sebelum
sebarang bacaan diambil. (KS)

11. After that, the time taken for the air bubble to move a distance
of 2 cm is recorded. The experiment is repeated to obtain 2 more
readings,(K3)
se/epas itu, masa yang diambit bagi getenibung udara bergerak
sejauh 2 cm direkodkan. Eksperimen diutangi untuk mendapatkan
2 bacaan lagi. (K3)

12. ln the investigation of the effect of tower relative humidity on
transpiration, (the granules are removed and) the inside of the bag
is sprinkled with a small quantity of water to moisten tt,le air
surrounding the leafy shoot.(K4)
untuk penyiasatan kesan kelembapan retatif rendah ke atas
transpirasi, (granul-granul dikeluarkan dan)bahagian datam beg
politena direnjiskan dengan sedikit air untuk melembapkan udara
perkitaran pucuk. (K4)

13. The time taken for the air bubble to move a distance of 2 cm
is recorded, the experiment is repeated to obtain 2 more readings.
(K3)
se/epas itu, masa yang diambit bagi gelembung udara bergerak
sejauh 2 cm direkodkan. Eksperimen diulangi untuk me;ndapatkan
2 bacaan lagi. (K3)

Able to state any 3 K to 4 K correcfly.
Dapat menyatakan 3 K hingga 4 K dengan betut.

2 marks

Able to state any
Dapat menyatakan

l Kto2Kcorectly.
1 K hingga 2 K dengan betul.

1 mark

No response / wrong response
Tiada respon/ salah respon

0

6. Result/
Recording
data
Keputusan/
Merekod
Data

(RD)

Able to construct a table to record all data with the followinfl
aspects.l Dapat membina jadual dan merekodkan semua data berikut.
C1 : Column for manipulated variable with correct unit
C1: Kolum untukpembotehubah dimanipulasi dengan unit yang betut

C2: Column for responding variabte with correct unit
C2: Koium untuk pembolehubah bergerak batas dengan unit yang betut

C1 = 1 mark

C2 = 1 mark

15
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4551t3
06 Suitable title for each column with correct unitsl Tajuk yang sesuai

untuk setiap kolum dengan unit yang betul.
No data is required./ Tiada data diperlukan.

Sample answers:
Sampel jawapan:

Relative humidity of the air
surrounding the leafy shoot
Ke I e mb ap an r e lat if udar a
persitaran pucuk berdaun

Time taken for the air bubble
to move a distance of 2 cm

(seconds)

Masa yang diambil bagi
gelembung udara bergerak

seiauh 2 cm

Rate of
transpiration
Kadar
transpirasi
(mm s'r)

2 3 Average
Min

[,ow (polythene bag placed
with dehydrated calcium
chloride granules)
Rendah (beg politena
m e ng andun gi gr anul - granul
lralsium kl orida lwntang)

High (inside of polythene
bag moisteued with water)
Tinqgi (beg politena
direnj i s lran dengan ai r)

Total Mark
Jumlah
markah

17

free Q papers, free skema at : ryW.mysctroolchlldren.com
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MODUL PENILAIAN SPM TAHUN 2013
LAMPIRAN {

SUBJEK: BIOLOGI I KOD MATA PELAJARAN/KERTAS : 455111

Jadual Spesifikasi Ujian/Peperiksaan (JSU)

Bit Senarai
TajuUTopik

Aras Kesukaran
Jumlah
Soalan

Rendah Sederhana Tinggi
Pengetahuan Pemahaman Aplikasi Analisis Sintesis Penilaian

1
lntroduction to
Bioloqv

2
Cell structure
and
orqanisation

1 1 1 1

4

3

Movement of
substances
across the
plasma
membrane

1 1 1

3

4
Chemical
composition of
the cell

1 1 1

3

5 Cell Division
1 1 1

3

6 Nutrition
1 1 1 1 1

5

7 Respiration
1 1 1 1 4

I Dynamic
Ecosvstem

2 2 1
5

I Endangered
Ecosvstem

1 1 1 1 4

10 Transport
1 1 1 1 1 5

11 Locomotion
and suooort

2 2
4

12 Coordination
1 1 1

3

13 Reproduction
1 1

2

14 lnheritance
1 1 1

3

15 Variation
1 1 1 3

Jumlah Soalan 20 20 1 ) 50

Penatus Soalan 40 40 20 100
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MODUL PENILAIAN SPM TAHUN 2013

SUBJEK : BIOLOGI 2 KOD MATA PELAJARAN/KERTAS : 4SS1l2

Jadual Spesifikasi Ujian/peperiksaan (JSU)

Bit Senarai
Tajuk/Topik

Aras Kesukaran
Jumlah
Soalan

Re dah Sederhana Ti qql
Pengetahuan Pemahaman Aplikasi Analisis Sintesis Penilaian

1
lntroduction to
Biology

2
Cell structure
and
organisation

4 1 1 4 2
1(O1)

3

Movement of
substances
across the
plasma
membrane

10 5 5

1(06)

4
Chemical
composition of
the cell

2 5 1 3 1

1(O2)

5 Cell Division

6 Nutrition 4 3 3 2
1(O3)

7 Respiration

I Dynamic
Ecosystem

I Endangered
Ecosystem

4 6 10
1(O7)

10 Transport 3 7 2
1(O4)

11 Locomotion
and support

12 Coordination
and response

2 5 5 I
1(O8)

13 Reproduction
and growth

3 5 2 2
1(O5)

14 lnheritance
1(Oe)

15 Variation 6 6 I

Jumlah Markah 7A 42 28 140

Peratus Soalan 50 30 20 100
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LAMPIRAN 1

SUBJEK : BIOLOGI KOD MATA PELAJARAN/KERTAS : 455113

Jadual Spesifikasi Ujian/Peperiksaan (JSU)

Bit Senarai
Tajut</Topik

Aras Kesukaran
Jumlah
Soalan

Rendah Seder hana Tinggi

Pengetahuan Pemahaman Aplikasi Analisis Sintesis Penilaian

1
lntroduction to
Bioloqv

i,tirir,1iir.-i1l

fre$ffi##..*!1#
.:i+*+di{e.Eif:*!l:: jilHi

::l:.rar.1!ra1+1r'!i
+x+rll;;li'lia?

rl:..ri]a.!i.,.:*].':,il.Ai#;ii.:+;;;+:

i*;rtf.ti#z.rf.+Y,1.:ii #iffitrffi

2
Cell structure
and
oroanisation

3

Movement of
substances
across the
plasma
membrane

4
Chemical
composition of
the cell

1
1

5 Cell Division

6 Nutrition

7 Respiration

8
Dynamic
Ecosvstem

I Endangered
Ecosvstem

10 Transport
1

1

11 Locomotion
and support

12 Coordination
and response

13 Reproduction
and Growth

14 lnheritance

15 Variation

J umlah Soalan 2 2

Peratus Soalan 100To 100o/o

Adalah diakui taburan soalan di atas adalah benar

( Ketua Panel )
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