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BIOLOGI

Kertas 1

Satu jam lima belas minit

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIBERITAHU

1. Kertas soalan ini mengandungi 50 soalan.
2. Kertas soalan ini disediakan dalam dwibahasa.

3. Jawab semua soalan.

4. Jawab dengan menghitamkan ruangan yang betul pada kertas jawapan yang
disediakan.

5. Sekiranya andahendak menukarkan jawapan, padamkan tanda yang telahdibuat.
Kemudian hitamkanjawapan yang baru.

6. Rajah yang mengiringi soalan dimaksudkan untuk memberi maklumat yang
berguna bagi menjawab soalan. Rajah tidak dilukis mengikut skala kecuali
dinyatakan.

7. Anda dibenarkan menggunakan kalkulatur saintifikyang tidak boleh diprogram.

Kertas soalan ini mengandungi 24 halaman bercetak.

TERENGGANU NEGERIANJUNG ILMU

Dibiayai oleh:
Kerajaan Negeri Terengganu

Dicetak Oleh:
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SULIT

NAMA:

SULIT

4551/2

Biologi
KERTAS 2

Ogos/Sept 2013

2 '/a jam

TINGKATAN:

PENTAKSIRAN SUMATIF 3
SIJIL PELAJARAN MALAYSIA 2013

BIOLOGI

Kertas 2

Dua jam tiga puluh minit

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIBERITAHU

/. Kertas soalan ini mengandungi tiga bahagian :
Bahagian A, Bahagian B dan Bahagian C.

2. Jawab semua soalan dalam Bahagian A. Jawapan
kepada Bahagian A hendaklah ditulisdalamruang
jawapanyang disediakan

3. Jawab dua soalan dari Bahagian B danjawapan kepada
Bahagian B hendaklah ditulisdalam ruang bergarisyang
disediakan di bahagianakhirkertassoalan. Andadiminta
menjawab denganlebihterperinci untuk Bahagian B,
Jawapan mestilahjelas dan Iogik, Dalamjawapan
anda, persamaan.gambar rajah, jadual,grafdan cara lain
yang sesuai untuk menjelaskanjawapan anda boleh
digunakan.

4. Rajah yang mengiringi soalan tidakdilukis mengikut skala
kecuali dinyatakan.

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

6. Sekiranyaanda hendakmembatalkan sesuatujawapan,
buat garisan di atas jawapan itu.

7. Anda dibenarkanmenggunakankalkulatorsaintifikyang
tidakbolehdiprogram. Walau bagaimanapun, langkah
mengiraperlu ditunjukkan

8. Masayangdicadangkan untuk menjawab Bahagian A ialah90 minit, Bahagian B 60 minit.

9. Semuakertasjawapan hendaklahdiserahkandi akhirpeperiksaan.

4551/2

Kod Pemeriksa

Bahagian Soalan Markah

Penuh

Markah

A

1 12

2 12

3 12

4 12

5 12

B

6 20

7 20

8 20

9 20

Jumlah

Kertas soalan ini mengandungi 18 halaman bercetak.

TERENGGANU NEGERIANJUNG ILMU

Dibiayai oleh:
Kerajaan Negeri Terengganu

Dicetak Oleh:

Percetakan Yayasan Islam Terengganu Sdn. Bhd.
Tel: 609-666 8611/6652/8601 Faks: 609-666 0611/0063
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SULIT

SULIT

4551/3

Biologi
Kertas 3

Ogos/Sept2013
1 Vz jam

NAMA : TINGKATAN :

PENTAKSIRAN SUMATIF 3

SIJIL PELAJARAN MALAYSIA 2013

BIOLOGI

Kertas 3

Satu jam tiga puluh minit

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIBERITAHU

1. Tuliskan noma dan tingkatan anda pacta
mangyang disediakan

2. Jawab semua soalan

3. Jawapan anda hendaklah ditulis dalam
mangyang disediakan dalam kertas
soalan

4. Rajah yang mengiringi soalan
dimaksudkan untuk memberi maklumat

yang berguna bagi menjawab soalan.
Rajah tidak dilukis mengikut skala
kecuali dinyatakan.

5. Markahyang diperuntukkan bagi setiap
soalan dan ceraian soalan ditunjukkan
dalam kumngan

6. Anda dibenarkan menggunakan
kalkulator saintifikyang tidak boleh
diprogram.

Kod

Pemeriksa

Soalan Markah

Penuh

Markah

Diperolehi

1 33

2 Respons

17

TOTAL

Kertas soalan ini mengandungi 13 halaman bercetak dan 0 halaman tidak bercetak

TERENGGANU NEGERI ANJUNG ILMU

Dibiayai oleh:
Kerajaan Negeri Terengganu

Dicetak Oleh:

Percetakan Yayasan Islam Terengganu Sdn. Bhd.
Tel: 609-666 8611/6652/8601 Faks: 609-666 0611/0063
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TRIAL 2013

SCHEME BIOLOGY PAPER 1

NUM. ANSWER NUM. ANSWER

1 A 26 A

2 B 27 A

3 A 28 D

4 D 29 D

5 C 30 C

6 D 31 A

7 B 32 D

8 D 33 D

9 D 34 A

10 C 35 D

11 B 36 A

12 D 37 D

13 B 38 C

14 C 39 D

15 A 40 C

16 C 41 B

17 B 42 A

18 D 43 A

19 B 44 C

20 C 45 B

21 B 46 C

22 C 47 A

23 B 48 B

24 A 49 C

25. B 50 D

http://edu.joshuatly.com/ 



NUM

1(a)

Kb) (i)

1(b) (ii)

1(c)

Kd)

Marking Scheme

Paper 2 (Section A)

SCORING CRITERIA

Able to match correctly,

Answer:

1— B

2—A

3-D

4—C

Able to name system and two organs

Answer:

System: reproductive system
Organ : testis/penis

Able to explain the adaptation
Suggested answer:
Fl: numerous of mitochondria

El :provide energy to move the tail
F2: have a long tail
E2: easy to swim reach an ovum

Able to explain without mitochondria
Suggestedanswer:
F: sperm cannot get energy

El: cannot swim to reach ovum

E2:fertilisation cannot occur

Any F and E

Able to explainnecessity of cell specialisation

Suggested answer:
El: multicellular organisms are consist of many cells but
unicellular made up the body one cell only
E2multicellularneed specialised cells to carry out different
functions to body but unicellular can do any life function its own
one cell
E3: thecellof multicellular very far from environment and itshard
for diffusion, but unicellur cell nearest to environment and
diffusion very easy/fast.

MARKS

All

/

3/

2/

Fl/

El/

Or

F2/

E2/

F

and

any

El/

E2

3m

2m

lm

2m

2m

lm

lm

3m

TOTAL 12 marks

http://edu.joshuatly.com/ 



NO.

2.(a)(i)

2.(a)(ii)

2(b)(1)

2(b)(ii)

MARKING CRITERIA

Able to name P, O and R

Sample answer:

P : Lactose

Q: Lactase
R: Lactase-Lactose-complex

Able to drawthe diagram in the spaces S andT provided in
Diagram 2.1 to complete the mechanism of theenzyme
reaction.

Sample answer:

Able to explain one characteristic ofthe enzyme based on
diagram 2.1
Sample answer:
PI : Enzyme ishighly specific, can only catalyse one kind of

substrate // Enzyme has specific sitecalled active site to
bind to specific substrate (Actspecifically)

P2 : Enzyme is not destroyed by the reactions they catalyse //
Can be reused // Remain unchanged at the end of the

reaction

Able describe the enzyme action based on this hypothesis
Sample answer:
PI : The substratemolecule represents the 'key ' and the

enzyme molecule represents the Tock'
P2 : The substrate molecule binds to the active site
P3 : to form an enzyme-substrate complex
P4 : The enzyme catalyses the substrate to form products, (then

the product leaves the active site)
P5 : The enzyme molecule isnow free to bind to more substrate

molecules
(Any 3)

MARKS

Note:

3 V

1-2 V

1+1

2m

lm

2m

2m

jm

http://edu.joshuatly.com/ 



2(c) Able to explain the enzymes action at O.
Sample answer:
P1: AtQ, the enzyme reaction is at a maximum rate //the rate of

reaction will not increase further (and become constant)

P2: At Q, the concentration of substrate is high//access of
substrate molecules.

P3: The active site of enzyme molecules are filled/fully
occupied bythesubstrate molecules//The enzyme molecules
is said to be saturated.

P4:The concentration of enzymes become a limiting factor.
(Any 3)

TOTAL

3m

12

MARKS

http://edu.joshuatly.com/ 



NUM

3(a) (i)

3(a) (ii)

3(b)

3(c)

3(d)

3(e)

SCORING CRITERIA

Able to label to name the structure

Suggested answer: Villus
Able to state how the structure is adapted to its function

Suggested answer:
PI: the epithelial lining is only one cell thick
P2: epithelial cell have a lining of microscopic projection called

microvillus

P3: each villus has a network of blood capillaries
Any 2

Able to state the function ofX and Y

Suggested answer:
X: absorb fatty acid and glycerol/vitamin A,D,E,K

Y: absorbed glucose/amino acids/mineral/vitamin B.C
Able to explain the function of liver in assimilation
Suggested answer:
PI :act as check point
P2: which control the amount of nutrients released into blood

circulatory system

Able to explain the assimilation of nutrient P

Answer

F - nutrient P is glucose
PI - which is converted into glycogen and stored in the liver
P2 - when there is lack of blood glucose level, stored glycogen is
converted back to glucose
P3 - glucose are transported to the cells to produceenergy

Any 2

Able to explain why assimilation of lipids do notoccur in liver

Suggested answer:

F: Lipids are not transported to the liver

PI: Fatty acids an glycerols/lipids are absorbed into lacteal notinto
blood capillaries

P2: from lacteal lipids is transported through lymphatic system to
blood circulatory system

P3:excess lipid stored in adipose tissue
Any 3

Total

MARKS

1.2

http://edu.joshuatly.com/ 



NUM

4(a)(i) Sample answer :
Lymph

SCORING CRITERIA

4(a)(ii) Sample answer :

X does not have

erythrocyte
protein plasma

- haemoglobin

Any two

4(b) Suggested answer:
- fatty acid and glycerol diffuse into lacteal of villi
- transport by lymphatic system via lymph nodes
- back to blood circulatory system via left and right subclavian vein

(and then transport to body cells)

Any two

4(c)(i) Answer:
X: Artificial active immunity
Y : Artificial passive immunity

4(c)(ii)

4(c)(iii)

Suggested answer
X : To increase the production of antibodies as a prevention against
future infection.

Y : To supply enough antibodies up to the level of immunity and
ab1e to destroy pathogens quickly
Suggested answer

Individual X Individual Y

Long lasting or
permanent

Short lasting or
temporary

Slow response Immediate

response

4(d) Suggested answer
because HIV viruses destroy the white blood cells /
lymphocytes

MARKS

Total 12

http://edu.joshuatly.com/ 



Num Scoring Criteria
Marks

Marks Remarks

5(a)® Able to name the mechanism involve to regulate body
temperature

Answer: Negative Feedback Mechanism 1 1

5(a)(ii) Able to state the way organ X and gland Y response to
regulate body temperature

Answer:

Organ X : Physical
Gland Y : Metabolic process

1

1 2

5(b) Able to explain the roles of the erector muscle, blood
capillary and sweat gland in maintaining the body
temperature on a hot day.

Suggested answer
Fl: erector muscle relax

PI: hair follicle lie down to trap thin air
F2: blood capillary expand / diameter increase /
vasodilation

P2: more heat release through radiation
F3: sweat gland active / secrete more sweat
P3: evaporation of sweat release heat

6

5(c) Able to explain how gland Y helps to regulate the
student's body temperature.

Suggested answer:
PI: hypothalamus stimulate adrenal gland / gland Y
P2: adrenal gland / gland Y secrete adrenaline
P3: to increase the metabolic rate

P4: more heat produce
P5: body temperature increase

Max 3

Total 12

http://edu.joshuatly.com/ 



NUM

6(a)

6(b)

6(c)

Section B

SCORING CRITERIA

Able tostate the differences between microorganisms P and Q.

N

Dl

D2

D3

D4

P is Bacteria

Classified into kingdom of
monera

P is unicellular organisms
(which have a basic cell
structure)
Composed of DNA
Exist in the form of

spherical / rod-shaped /
spiral

Able to name the diseasefaced by Y.
Answer: Tuberculosis / TB

Able to explain howthisdisease infected Y.
Sample answers:

Q
Q is Virus
Cannot be classified in any
of the kingdom
Is not living cell (cannot
survive/ reproduce on its
own outside the host)
Composed of DNA or RNA
Exist as (chemical) crystals
(outside the host cell)

F

El

E2

E3

E4

E5

Through droplet transmission
When X sneeze / cough / speak / spit
the droplets from the mouth / nose
are released and float in the air

These droplets breathed in by Y
If droplets contain (TB) bacteria cause Y to fall ill

Able to explain the role ofmicroorganisms R, S, T, U, Vand W in
this cycle
Sample answers:

R / Nitrogen fixing bacteria / Azotobacteria sp. / Nostoc sp. I
Clostridium sp IRhizobium sp.
convertnitrogen into ammonium compound
S / Nitrifying bacteria / Nitrosomonas sp convert ammonium
compounds into nitrites
T / Nitrifying bacteria / Nitrobacter sp. convert nitrites into
nitrates

(Nitrate) are absorbed by plants to makeprotein
When animalseats the plants, the protein is transferred to the
animals

Waste material / faeces / urea / excretory nitrogenous plants
When animals / plants die
are decomposed by U / decaying bacteria / saprophytic
bacteria / fungi
Break them down to ammonium compound in the soil
V / Denitrifying bacteria converts nitrates into nitrogen

TOTAL

El

E2

E3

E4

E5

E6

E7

E8

E9

E10

Ell

8

MARKS

Max

4

Max

5

Max

10

20 M
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No

7(a)

7(b)

7(c)

Mark Scheme

Able to explain the movement oftheforelimb in human
Suggested answer
Fl: forelimb/arm being bent
Eliwhen the biceps muscle contract the triceps muscle relaxes
F2: Forelimb/arm being straight
E2: when the triceps muscle contract, the biceps muscle relaxes
Able to explain how the structure in the earthworm involve in their movement
as shown in the diagram.
Suggested answer
Fl: hydrostatic skeleton
El: fluid in the body cavity helps the earthworm to move
F2: muscle at the body wall are longitudinal and circular muscle / antagonistic
muscle
E2: contraction of circular muscles cause segment to extend while the
longitudinal muscles relax
E3: contraction of longitudinal muscles cause segment to shorten while the
circular muscles relax

F3: chaetae

E3:secure the shorted segments in the posterior to the ground while the anterior
segments extended owing to contractions of thecircular muscles

Maximum 6

Able to state the problems that could befacedbyfishand the bird in support
and locomotion

Answer: Fish - Water resistance

Bird - Air resistance

Able to explain the similarities and differences between thefish and the bird's
onthe structural adaptationfor support system andlocomotion.
Suggested answer
SI: both fish and bird has antagonistic muscle
El: able the organism move in the habitat
S2: both fish and bird has endoskeleton

E2: able to give support to organism
Dl: fish has streamlined shapes/ skin covered with skin but the shape of bird /
body covered with furs
E3: to overcomes the problem ofwater resistant in fish and airresistant in bird
D2: fish has myotome arranged in segments on both side of left and right side
of the body but thebird has pectoralis major and minor at their limb
E4: for fish to swim and bird to fly (in their habitat)
D3: fish has unstable problem in water while swimming / Yawing / Pitching /
Rolling but bird has unstable problem while flying/ lifting force
E5: instability offish isovercome by fin but instability of bird isovercome by
the shape of an aerofoil wings

maximum

Sub

Mark

TOTAL

Total

Mark

10

20

http://edu.joshuatly.com/ 



No

8(a)

Mark Scheme

Able to explain the differences between the two human activities
Criteria

1. State the types of phenomena
2. C: the causes

3. E: the effects

4. S: ways to overcome

Sample answers

Fl: (The phenomenon is) acid rain

The causes:

CI: Combustion/ Burning of fossil fuels in power stations/
factories/ motor vehicles

C2: release sulphur dioxide/ S02 andoxides of nitrogen/
NO and NO?

C3: Form sulphuric acid and nitricacid when combine
with water vapour

C4: Fall to Earth as acid rain/ snow/ hail/ fog/ frost/ dew

The effects

Agriculture:
El: Leachingof minerals// the soil become acidic
Aquatic ecosystem:
E2: Increase acidity in the aquatic ecosystem//kill

phytoplankton// destroyed photosynthetic tissues//
accumulate insoluble aluminium ions in lakes and

rivers which kill aquatic organisms

Health:

E3: Acidic soil releases ions of certain heavy metals/
contaminate the supply of drinking water// irritate the
lungs/ make breathing difficult/ asthma/ bronchitis.

E4: Corrode metal railing/ bridges/damage buildings/
statues/ automobiles/ structures made of stone/ metal/

historic buildings

The ways to overcome / solutions
SI: Use scrubbers (to clean up emissions from power

stations and industrial plants)
S2: Use catalytic converters (to clean up emissions from

vehicle exhausts)

Must have F, C, E and S (at least one point)

10

Any 10

Mark Total

10m

http://edu.joshuatly.com/ 



8(b) Able to explain the importance of sustainable management of tropical

rainforest.

Sample answers

F: (Sustainable development refers to) the measures

undertaken to ensure that human activity optimally

utilize Earth's natural resources such that they can be 1

replenished naturally//suitable explanation

Fl: Replanting trees in areas that have been logged// 1

reforestation

El: to keep the ecosystems in their natural state (which
provides aesthetic values for humans) // preserve
natural resources for outdoor/ recreational activities// 1

eco-tourism // reduce stress// promote healthy life style

E2: to maintain soil fertility 1

E3: to prevent flood/ soil erosion / landslide/ (muddy) flood/ 1

(flash) flood

E4: to avoid species extinction// to prevent extinction of 1

flora and fauna/ organisms/ species
E5 : As an economic resource// source of raw materials for

construction industry / piling / furniture / boats /

houses/ production of charcoal / tannin / food / other 1

suitable example // provide foods to human //

resources for study / education / research

F2: Selective logging
E5: to maintain a balanced ecosystem// to allow maximum 1

interaction among the living organisms/ biotic factors

(in the ecosystem) and interaction between biotic and

abiotic factors

E6: to maintain major sources of human food/ e.g: ulam/ 1

ferns/ meats/ honey// sources of medicinal plant/ eg:

herbs

E7: to sustain food web/ food chain in the ecosystem 1

E8: to prevent disruption of natural cycle of water/ carbon/ 1

balance between photosynthesis and respiration//
balance oxygen and CO2 in the atmosphere // provide

02 // reduce C02

E9: to decrease the carbon dioxide level in the 1

atmosphere // to reduce the greenhouse effect/ global
warming

1

11

http://edu.joshuatly.com/ 



Num

ElO: to maintain the biodiversity of the forest// maintaining
/ increasing biodiversity / complexity / variety of
organisms / species / flora and fauna

El 1: to avoid lost of wildlife/ potential resources
E12: to avoid loss of watershed areas // provide natural

water catchment area

El3: maintaining (normal) weather (patterns) by minimize
climatic change / drought / harsh climate / maintain
temperature

El4 : As a site for breeding / feeding of flora and fauna /
serving as valuable nursery area for organisms

Must have F and any 10

TOTAL

SCORING CRITERIA

9(a) Able to
(i) State the example of continuous variation and discontinuous

variation and the difference of continuous variation and
discontinuous variation

Sample answer:
Example of continuous variation: Height or weight
Exampleof discontinuous variation: ABO blood group

Differences

Continuous variation Discontinuous variation

Graf distribution shows a normal

distribution

Graf distribution shows a

discrete distribution

The characters are quantitative /
can be measured and graded (from
one extreme to the other)

The characters are qualitative
/ cannot be measured and

graded (from one extreme to
the other)

Exhibits a spectrum of phenotypes
with intermediate character

Exhibits a few distinctive

phenotypes with no
intermediate character

Influenced by environmental
factors

Is not Influenced by
environmental factors

Two or more genes control the
same character

A single genes determines the
differences in the traits of the

character

The phenotype is usually controlled
by many pair of alleles

The phenotype is controlled
by a pair of alleles

12

Mark

10m

20M

Remark

Max 7

http://edu.joshuatly.com/ 



Num

(ii) Able to state the importance of variation to organism

Sample answer:
PI: variation provided better adaptation for organism to survive in the
changing environment
P2: variation are essential to the survival of species / to survive more
successfully
P3; variationbe able to organism explore a new habitat
P4: to ensure organism survival from predator

Any 3

SCORING CRITERIA

9(b) Able to explain the possibilities of the blood group and the genotypes of
the offspring when the father's blood group is Aand the mother's blood
group is B.

Sample answer:
There are four possibilities;

(a) Parent's genotype:

Gamete

Genotype Fl

Phenotype F1

jAjA
X IBIB

jAjB

All offspring have
Blood group AB

(b) Parent's genotype: I I X
jBjO

Gamete

Genotype Fl

Phenotype Fl

jB ,0

50% of offspring have blood group AB
and 50% have blood group A

13

Total 10

Mark Remark

http://edu.joshuatly.com/ 



(c) Parent's genotype: IA1° X IBIB

Gamete
jA jO TB 1

3

\x
1

Genotype Fl jAjB jBjO 1

Phenotype Fl 50%) of offspring have blood group AB
and 50%)have blood group B

(d) Parent's genotype: jA jO X TB JO

Gamete I

[M,
j 1

3

Genotype Fl I
\ rB tA tO tB tO tO tO

1

Phenotype Fl AB A B 0

25% chance that offspring has blood group
AB, A, B, 0

1

Max 10

14

http://edu.joshuatly.com/ 



SUGGESTED ANSWER FOR 4551/3

QUESTION 1

ITEM

NO

(a)

(b) (i)

SCORE EXPLANATION

KB0603 - Measuring using numbers

Able to record all data correctly
Sample answer :

Volume of

water intake

(ml)

Volume of urine produced
(ml)

First time Second time

500 ml 230 252

1000 ml 450 470

Able to record 3 data correctly

Able to record 2 data correctly

Not able to give any response or wrong response

KB0601- Observing

Able to state any two observations correctly
Sample answer:

1. When 500ml mineral water were intake by two
students, first student produces urine about 230ml
and the second student produces urine about
252ml.

2. When 1000ml mineral water were intake by two
students, first student produces urine about 450ml
and second student produces urine about 470ml.

Able to state any one of the above observation correctly
and one idea of observation

Sample answer
1. When group of students A drinks less mineral

water, they produced less urine.
2. When group of students B drinks more mineral

water, they produced more urine

REMARKS

Accepted
Any
suitable

answer
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1 Able to state two ideas of the above observations

correctly
Sample answer

1. Group A produced less urine
2. Group B produced more urine

0 Not able to give any response or wrong response

(b) (ii) KB0604 - Making inference

Able to state two possible inference for each observation
based on the following:
PI: More / less water reabsorbed from the tubule of

kidney into blood capillary
P2: High/ low blood osmotic pressure

Sample answer
1. Group A produces less urine because more water

is reabsorbed from the tubule of kidney into blood
capillary due to high blood osmotic pressure

2. Group B produces more urine because less water is
reabsorbed from the tubule of kidney into blood
capillary due to low osmotic pressure

2 Able to state any one possible inference for each
observation and one inference that less accurate

Sample answer

1. Group A produce less urine because more water
is reabsorbed from the tubule of kidney into
blood capillary //due to high blood osmotic
pressure

2. Group B produce more urine because less water
is reabsorbed from the tubule of kidney into
blood capillary // due to low blood osmotic pressure

1 Able to state two inferences but less accurate

Sample answer
1. Group A kidney's tubule reabsorbs more water
2. Group B have low osmotic pressure
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0 Not able to give any response or wrong response

(c) KB0610 - Controlling variables

o

J Able to state any 5-6 items from the table

Constant

variable :

Accepted
any suitable
answer

Variable Particular to be implemented
Manipulated
variable

Volume of

water intake

Used different volume of

water intake by each group of
student such as 500ml and

1000ml

Responding
variable

Volume of

urine

produce

Record the volume of urine

produce by using a measuring
cylinder

Constant

variable

Time

(before
collecting
urine)
Same age
student

Fixed the time about 30

minutes before collecting the
urine produced by each group
of student

// carry out by the same age of
student

2 Able to state any 3-4 items from the above

1 Able to state any 2 items from the above

0 Not able to give any response or wrong response

(d) KB0611 - Stating a hypothesis
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(e)

Able to write a complete hypothesis statement showing
the relationship between manipulated variable and
responding variable correctly.

PI = manipulated variable
P2 = responding variable
H = Link/ relationship

Sample answer:
1. The higher the volume of water intake, the higher

the volume of urine produced/ output.
2. If more / higher volume of water intake, so more /

higher volume of urine produced/ output

Able to write any two from the above
PI and P2 // PI and H // P2 and H

Sample answer :
1. The different volume of water intake, the different

volume of urine produced
2. The volume of water intake affect the volume of

urine produced

Able to write any one from the above
Sample answer :

1. The volume of water intake affect urine produced
Not able to give response or wrong response

KB0606 - Communicating
Able to prepare a table and shows the following:
H - Heading in the table are labeled with correct units
D - All data are correct

P - All the students are correct

Group of
student

Volume of

water intake

(ml)

Volume of

urine produce
(ml)

Average
of urine

produce
(ml)first second

A 500 230 252 241

B 1000 450 470 460

PI -

volume of

water intake

P2-

volume of

urine

produced

H-

relationship

* wrong
hypothesis
was

accepted*
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2 Able to prepare a table and show the following
1. HandD//DandP//HandP

1 Able to prepare a table and show the following
1. Either H or D or P

(0 KB0607 - Using spatial and time relationship

i

j

Able to plot a bar chart with the following criteria:

P - all axis with uniform scale and correct units

T - all point is transferred correctly
B - all bar chart ware plotted

2 Able to give any 2 criteria correctly

1 Able to give any 1 criteria correctly

0 Not able to give response or wrong response

(g) KB0608 - Interpreting Data

3

Able to explain the relationship between the volume of
water intake and the average of volume of urine produced
Sample answer:
El - If more volume of water intake, so more average of

volume of urine is produced
E2 - because low blood osmotic pressure
E3 - causing less water is reabsorbed from the

tubule of the kidney into blood capillary

2 Able to write any two from the above
El and E2 // El and E3 // E2 and E3

1 Able to write any one from the above
E1//E2//E3

0 Not able to give response or wrong response

(h) KB0605 - Predicting
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1 Able to predict the

Sample answer :
El - volume of urine produced increased /

more than 460ml

E2 - because temperature is low/reduce
E3 - causing less water is reabsorbed from the tubule of

the kidney into blood capillary//due to less sweat is
produced

2 Able to state any two from the above

1 Able to state any one from the above

0 Not able to give response or wrong response

00 KB0609 - Defining by operation

3 Able to describe the concept of osmoregulation correctly
based on the observation

Sample answer
Osmoregulation is

El - a process of maintaining blood osmotic pressure
of the four student/student of group A and B

E2 - which can be determined by the volume of
urine produced by both student.

E3 - Volume of urine produced is affected by the
volume of water intake.

2 Able to state any two from the above

1 Able to state any one from the above

0 Not able to give response or wrong response

(i) KB0602 - Classifying
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3 Able to classify correctly the list of apparatus and
materials according to the variables
Sample answer :

Variable

Pembolehubah

Apparatus
Radas

Material

Bahan

Manipulated
Manipulasi

Mineral bottle Mineral water

Responding
Bergerak
balas

Measuring
cylinder

Urine

Controlled

Dimalarkan

Stopwatch Student

2 Able to classify the list of apparatus and materials
according to any two variables

1 Able to state the materials in any one class completely

0 Not able to give response or wrong response

Suggested answer for Question 2
KB061201 - ( Problem statement)

Question Score Explanation Remarks

2(i)
->

j Able to state the problem statement correctly :
PI : vigorous activities //different duration of running on

the spot
P2 : Percentage of carbon dioxide gas in exhaled air /

length of air column after being treated with
potassium hydroxide solution.

H : Question form

Sample answer:

1. Does the different duration of running on the spot affect
percentage of carbon dioxide gas in exhaled air /
length of air column after being treated with potassium
hydroxide solution ?

2. How do vigorous activities affect the percentage of
carbon dioxide gas in exhaled air / length of air column
after being treated with potassium hydroxide solution?
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3. What is the effect of vigorous activities against
percentage of carbon dioxide gas in exhaled air?

2 Able to state a problem statement less accurately.
Sample answer:

1. What activity affects the carbon dioxide gas in exhaled
air

2. Can running on the spot affects carbon dioxide gas in
exhaled air?

3. What is the effect of miming on the percentage of carbon
dioxide gas in exhaled air?

1 Able to state a problem statement at idea level
Sample answer:

1. Exhalation gives out carbon dioxide gas.
2. Carbon dioxide content depend on vigorous activity /

different duration of activity.
0 No response or wrong response

KB061202 ( KB061203 - Making Hypothesis )
Question Score Explanation Remarks

2 (iii) 3 Able to state the hypothesis based on the following aspects:
PI = Manipulated variable = vigorous activity//different

duration of rumiing on the spot
P2 = Responding variable = percentage of carbon dioxide

gas in exhaled air // length of air column after being
treated with potassium hydroxide solution.

R = Relationship / Link
Sample answer :

1. As duration of running on the spot increases, the higher
the percentage of carbon dioxide gas in exhaled air /
length of air column after being treated with potassium
hydroxide solution, (vice versa)

2. As more vigorous of an activity, the higher the
percentage of carbon dioxide gas in exhaled air / length
of air column after being treated with potassium
hydroxide solution, (vice versa)

Wrong
hypothesis
accepted
as long
there is

P1JP2

2 Able to write a hypothesis statement less accurately
Sample answer:
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1. As activity increases, the carbon dioxide also increase.
2. Different activities affect different percentage of carbon

dioxide gas

1 Able to state a hypothesis at idea level
Sample answer:

1. Carbon dioxide produced in exhaled air

0 No response or wrong response

VARIABLE

2(iv)
Able to state all the three variables correctly
Sample answers :

Manipulated variable = vigorous activity
//different duration of running on
the spot

Responding variable = percentage of carbon dioxide gas
in exhaled air // length of air
column after being treated with
potassium hydroxide solution.

Constant variable = same student / type of J-tube

KB06i205 - (Apparatus and materials)
Question Score Explanation Remarks

2(v) -> Able to list out all the important apparatus and materials
correctly.
Sample answers:

Apparatus:
J-tube, boiling tubes, rubber tubing, ruler , stopwatch

Materials:

Student, water basin, potassium hydroxide solution,
exhaled air, distilled water

2 Able to list 3 apparatus and 3 materials correctly
1 Able to list 2 apparatus and 2 materials correctly
0 No response or incorrect response

KB061204 (Experimental Procedure)
Question Score

2(vii)
Explanation
Able to describe all the steps of the experiment correctly
Note:

Kl: preparation of materials and apparatus
K2: operating the constant variable

Remarks
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K3: operating responding variable
K4: operating manipulated variable To get

K5: Step to increase reliability of result Kl, must

accurately/precaution include at

least 4K1

Sample answers
1. J-tube is unscrew clockwise to the end. Kl

2. The open end of J-tube is lowered into a basin of water Kl

3. 5cm of water is drawn into the J-tube by turning K1/K2

anticlockwise. The screw is turned clockwise again to
expel some water. The J-tube is placed into the basin.

4. When student is resting for 0 minute, a sample of Kl

exhaled air is collected through rubber tubing which is
inserted into a boiling tube filled with water

5. Then the open end of J-tube is placed into the boiling Kl

tube containing exhaled air
6. The screw is turned anticlockwise to draw some exhaled Kl

air into the capillary tube.
7. Then the open end of J-tube is dip into potassium Kl

hydroxide solution.
8. The screw is turned clockwise and anticlockwise to

allow carbon dioxide being absorb by potassium Kl

hydroxide solution.
9. Record the length of air column in J-tube by using a ruler K3

after being absorbed by potassium hydroxide solution.
Avoid touching the J-tube K5

10. Repeat Step 4 until 9 to the same student by running on K2/K4

the spot for 1 minute, 2 minutes and 3 minutes .
11. All results are recorded in a Table. Kl

-1

All the 5 K's

2 Any 3-4 K's
1 Any 1-2 K's
0 No response or incorrect response

KB061206 ( Presentation of Data)
Question Score Explanation Remarks
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Presentation

of Data

2(viii)

Able to present all the data with units correctly
Based on :

PI: Title with correct units

P2: Sample for vigorous activity
Sample answer:

(Types of)
vigorous

activity//Duration
of running on the

spot

Length of air column
after being treated with
potassium hydroxide

solution (cm)

Percentage of
carbon dioxide

in capillary tube
/J-tube (%)

Resting for 0
minute

Running on the
spot for 1 minute
Running on the

spot for 2 minutes

Running on the
spot for 3 minutes

Any PI orP2
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