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BIOLOGI KERTAS 1 [4551/1]

JAWAPAN

QUESTIONS ANSWERS QUESTIONS ANSWERS

1 B 26 C2 C 27 A

3 A 28 A

4 D 29 C

5 B 30 D

6 A 31 B

7 D 32 A

8 B 33 C9 D 34 A

10 C 35 C

11 B 36 A

12 B 37 B

13 D 38 D

14 D 39 A

15 B 40 D

16 B 41 A

17 C 42 C

18 A 43 A

19 A 44 D

20 A 45 A

21 C 46 B22 B 47 A

23 B 48 A

24 A 49 D

25 C 50 C
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Question MARKS SCHEME SUBMARK

TOTALMARKS

(e) Able to explain why meristematic cells have moreorganelle Z
compared to cheek cells

Sample answer :F- Z (mitocondria) : it generates energy

E- Meristematic cells require more energy to undergomitosis/cell
division

2 2

TOTAL MARKS 12

QUESTION 2:

2(a(i))

(ii)

(b)(i)

(ii)

(c)(i)

Able to name stage X and Y.Sample answer :

X : Prophase IY : Metaphase I

Able to state two differences between chromosomalbehavior at X
and Y.Sample Answer:

Prophase I Metaphase I

(Paired homologouschromosomes) arearranged randomly.

(Paired homologouschromosomes) arearranged on themetaphase plate
/equatorial plane.

Spindle fibre does nothold/attach on the

centromere of thechromosomes .

Spindle fibre holds/attachon the centromere of the

chromosomes.

(The homologouschromosomes paired and)crossing over take
place.

(The homologouschromosomes paired)crossing over does nottake
place.

( Any 2 )Able to state the occurrence at Z.Sample Answer:

P1 : Four daughter cells formedP2 : Each daughter cell has two
chromosomes / haploid / n

Able to state the chromosome number in each of thedaughter cell
in Z and able to give reason.Sample answer :

P1 : 6 (chromosomes).P2 :(During meiosis) the daughter cell
receives half

the number of chromosome from the parent cell / 2n// Daughter
cell haploid / n, parent cell diploid / 2n

1+1

Max 2

2

2

2

2

2

2

2

2
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(ii)

(iii)

Able to state either cell A, cell B and cell C aregenetically
identical and explain.Sample answer :

F : Cell A is similar to cell B but is different from cell
C.

P : Cell A and cell B are products of mitosis whereas cell

C is a product of meiosis.

Able to state the number of chromosome in Cell if Cell
Bundergoes an improper cell division.Sample answer :

24 (chromosomes)

Able to state the syndrome of the individual.Sample answer
:Downs syndrome // Klinefelters syndrome

1

1

1

1

TOTAL MARKS 12

QUESTION 3:

Question MARKS SCHEME SUBMARK

TOTALMARKS

3 (a) Able to name the structures Q and RSample answer :

Q: stomachR: pancreas

1+1 2

(b) Able to state two effects if the gastric glands in Q are

unable to produce hydrochloric acid.

P1 Bacteria in the foods cant kill.

P2 Activity of salivary amylase cant stop.

P3 An acidic condition which is optimal for the action

of enzymes in the stomach cant creates.

(Any 2)

Max 2 2

(c) Able to write a word equation to show the reactionthat
occurs in QProtein + Water polypeptides

PepsinOr

Caseinogen + water CaseinRenin

(Any 1)

1 1
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(d)

Draw 1markLabel 1

mark

2

(e) Able to state two characteristics of the structure in(d)
which enable it to carry out its function

efficiently.Sample AnswerP1 have microvilli to increase the
surface area for

absorption

P2 Have thin walls so digested food can be absorbed

rapidly

P3 Have a rich supply of blood capillaries to transport

and absorb digested food away.

(Any 2)

Max:2 2

(f) Able to Explain how a liver functions in theregulation of
the excess protein.Sample answerP1 In liver, excess amino acid /
protein are convert

into urea.

P2 By a process called deamination.

P3 When there is a short supply of glucose and

glycogen, the liver converts amino acid into

glucose.

(Any 3)

Max 3

1

1

3

TOTAL MARKS 12

Epithelium cell

lacteal

Blood capillary
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QUESTION 4

Q MARKS SCHEME SUBMARK

TOTALMARKS

4 (a) Able to name R and SR : Afferent neurone S : Efferent
neurone

2 2

(b) (i) Able to name structure T.Synapse

1 1

(b) (ii) Able to explain how the transmission of nerve
impulse

across T

Sample answerP1 - When an impulse / electrical signals reaches
the synaptic

knob / terminal axon

P2 It triggers/ stimulates (synaptic) vesicles to move
towards

P3 To release the neurotransmitter / acetylcoline into the T

P4 The neurotransmitter diffuses across the T

P5 This leads to the generation of new impulse in which
travel

along the S

(Any three)

Max 3

1

1

1

1

1

3

(c) Able to describe the pathway in the reflex arch involved
the

three neurons

Sample answer

P1 Receptor detect the stimulus and trigger a nerve impulse

and sent to neurone R

P3- and then synapse with the interneurone neurone which
will

then synapse with the neurone S

P4- Neurone S send impulse to the effector

Max 2

1

11

2

(d)(i)

Able to explain, what will happen If the spinal nerve of

an individual injuredSample answer

P1 The specific action/ response cannot occur/paralysed

P2 because impulses cannot be transmitted to CNS and

impulses cannot be transmitted from CNS to effectors

2

1

1

2
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(d)(ii)

Able to explain the significance of reflex action to human

being

P1 To enable the individual take appropriate respond during

emergency / accident // to avoid serious injury occur

P2 because without involved the brain to interpret the

impulse

2

1

1

2

TOTAL MARKS 12

QUESTION 5

QUESTION

MARK SCHEMESUB

MARKSTOTALMARK

5 a.

b.

c. i

ii.

iii.

d.

Able to give the meaning of alleleSample answer

One of the gene from the a pair of gene at the same locusin
homologous chromosome that control the characteristicof the
traitAble to state the phenotype of R and SPhenotype ofR : Blood
Group BS : Blood Group OAble to state which individual in F1
generation have co-dominant allelePAble to state which individual
in F1 generation is

recessive homozygoteS

Able to state which individual in F1 generation isheterozygoteQ
/ RAble to draw the schematic diagram to show thisheredityParent
Father Mother

Phenotype Heterozygot Rh+ Heterozygot Rh

+

Genotype Rh+

Rh-

Rh+

Rh-

Meiosis

Gamete

Fertilization

F1

Genotype Rh+

Rh+

Rh+

Rh-

Rh+

Rh-

Rh-

Rh-

Phenotype Rh+

Rh+

Rh+

Rh-

1

2

1

1

1

Max: 3

1

1

11

1

1

2

1

1

1

3

Rh Rh- Rh Rh

-
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PAPER 2 / SECTION B

QUESTION 6

QuestionNo. Answer

Submarks

TotalMarks

6(a) Able to state differences between the respiratorysystem of
insect and human correctly.

Sample answer:D1 : Trachea in human is supported by
cartilage

and trachea in insect is supported by chitinD2 : The wall of the
alveolus is moist surface but

the tracheole has fluidD3 : Alveolus is covered by network of
blood

capillaries but not for tracheoleD4 : Haemoglobin is needed in
transport of oxygen

but not in insectD5 : Insects have air sacs but not in humanD6 :
In human air enters the lungs through the

nostrils but through the spiracles in insects

(Any two)

Max 2

1

11

111

2

(b) (i) Able to explain how the transport of oxygen /X and

carbon dioxide /Y takes place in the body cells

Sample answers:

P1: The blood circulatory system transport oxygen/X

from the alveoli to the body cells.

P2: Oxygen combines with the haemoglobin in the red

blood cells

P3: to form oxyhaemoglobin (which is unstable.)

P4: Oxygen is carried (in form of oxyhaemoglobin) to the

tissues (which have a low partial pressure of oxygen.)

P5: The (unstable) oxyhaemoglobin breaks down into

oxygen and haemoglobin again.

P6: Oxygen (molecules are) transferred / diffuse to the

body cells

P7: Y/Carbon dioxide binds (itself) to the haemoglobin

P8: (and is) transported in the form of

carbaminohaemoglobin.

Max 8

1

1

1

1

1

11

1

1

8
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P9: Carbon dioxide is (also) transported as dissolved

carbon dioxide (in the blood plasma.)

P10: Most of carbon dioxide is carried as bicarbonate

ions (dissolved in the blood plasma.)

P11: When the blood carrying carbon dioxide reaches

the body cells, the carbon dioxide diffuses into the blood

plasma and combines with the red blood cells.

P12:Carbon dioxide reacts with water to form carbonic

acid.

P13:Carbonic anhydrase in the red blood cells catalyse

the formation of carbonic acid.

P14: The carbonic acid then dissociates into a hydrogen

ions and bicarbonate ions.Any four P1 - P6 and any four from P7
P14

1

1

1

1

1

1
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( c )Able to discuss the regulatory mechanism of carbondioxide
in human

Sample answer:

P1 : vigorous activity will increase cellular respiration

P2 : partial pressure / concentration of carbon
dioxideincreases

P3 : carbon dioxide reacts with water to form carbonicacid

P4 : as a result blood pH drop

P5 : is detected by central chemoreceptors(in
medullaoblongata)

P6 : and peripheral chemoreceptors/aortic
bodies/carotidbodies

P7 : send impulse to control centre/respiratory centre inmedulla
oblongata

P8 : then send impulse to effectors/diaphragm andintercostal
muscle to contract and relax at faster rate

P9 : cause breathing rate and ventilation rate increase

P10 : excess carbon dioxide is eliminated from the body

P11 : carbon dioxide concentration back to normal

P12 : pH value of blood return/back to normal level

Max10

1

1

1

1

1

1

1

1

11

1

1

10

TOTAL MARKS20
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QUESTION 7

QuestionNo.

Answer Submarks TotalMarks

7(a) (i) Able to explain the extra cellular enzyme byUsing
exampleP1-Enzymes which are synthesised in the cell

butsecreted from the cell to work externally.

P2- Example trypsin/lipase/pancreatic amylaseproduced by the
pancrease andtransported to the duodenum

2

1

1

2

7 (a) (ii) Able to explain the formation andsecretion of an
extracellular enzyme

P1 DNA in nucleus contains geneticinformation/material for the
proteinssynthesised.

P2 RNA copies this information to theribosome.

P3 Proteins are synthesised in the ribosom

P4 Proteins are transported through thespaces in rough
endoplasmic reticulums.

P5 Proteins are wrapped in vesicles thatbud off from the sides
of the RER astransport vesicles.

P6 Transport vesicles will fuse with the

membrane of / travels to the golgiapparatus

P7 In golgi apparatus, the proteins areprocessed/modified and
repackaged

P8 New membrane bud off from golgiapparatus as secretory vesicle
containenzyme / modified protein.

P10 Secretory vesicle travels to membraneplasma and fuse

P11 To released enzyme outside of thecell/extracellular
enzyme.

1

1

1

1

1

1

1

1

1

1

8

7 b P1 Detergents are mixed withenzyme/protease which
willdigest/dissolve stain/protein stains inclothes and speed up the
cleaningprocess.

1

1

10
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QuestionNo.

Answer Submarks TotalMarks

P2 The enzyme/protease is used in theleather industry to
tenderize the leather.

P3 The enzyme/protease is used in theleather industry to remove
hair fromhides.

P4 The enzyme/protease is used intenderizing meats / skinning of
fish infood industries.

P5 Lactobacillus produces enzymes toconvert the lactose into
lactic acids.Lactic acids is used in making yogurt.

P6 Enzymes / lipase are used in foodindustry example lipase is
used in theripening cheese.

P7 Lipase uses to remove meat fats inmeat based industries.

P8 Amylase is used in the processing offruit juice/ to convert
starch to sugar inthe making syrup.

P9 Amylase used to remove starch iecocoa seed in chocolate
industries.

P10 Amylase used to remove starch that isused as stiffeners from
fabrics.

P11 Cellulase is used for softeningvegetables

P12 Cellulase is used for extracting agarjelly from seaweeds

P13 Cellulase is used to remove seed coatsfrom cereal
grains.

1

1

1

1

1

1

1

1

1

1

1

Max 10
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QUESTION 8

QuestionNo.

Answer Submarks Total

Marks

8

(a) (i)

Able to describe the formation of pollen grains

Sample answer:

E1:pollen is produced in the anther (which consists of

four pollen sacs)

E2:each pollen sac contains hundred of pollen mother

cells which is diploid

E3:each mother cells undergoes meiosis

E4:to form four haploid microspores/cells/tetrad

E5: the nucleus of each cell/microspore/tetrad

undergoes mitosis to form (pollen) tube nucleus and a

generative nucleus

E6:each cell /tetrad develop into pollen

6

1

1

1

1

1

1

6

(a)(ii) Able to describe the development of embryosac/The
product from process on Diagram 8.1 (a)is transferred onto the
stigma on Diagram 8.1 (b)

through pollination.Sample answer:

P1 On the stigma, sugar/ sucrose solutionstimulates pollen
grains to germinate

P2 Form pollen tube

P3 Pollen tubes grows into the style and towards theovule, led
by tube nucleus

P4 Generative nucleus undergoes mitosis and formtwo male gamete
nuclei

P5 Pollen tube penetrates the ovule throughmicropyle

Max 10

1

1

1

1

1

1

1

1

1

1

10
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QuestionNo.

Answer Submarks Total

Marks

P6 Tube nucleus disintegrates

P7 One male nuclei fuses with the egg cells to form

diploid zygote

P8 Another male nucleus fuses with the two polar

nuclei to form triploid zygote

P9 This process is known as double fertilization

P10 Triploid nucleus divide to form endosperm (ie

nutritive tissues)

P11 Diploid zygote divides and grows into embryo

Any 10

1

(b) Able to explain the significance of fertilization in a

lowering plant

Sample answer:

P1 After double fertilisation, the outer layer of ovule

dries up and develops a hard seed coat

P2 To protect both embryo and endosperm

P3 Ovule will develop into seed

P4 Ovary enlarges and form fruit

P5 Ovary wall develops into fruit wall that cover &

protect the fruit

P6 This will ensure the flowering plant to survive

P7 The endosperm of the seed provides nutrition and

energy to the embryo for its growth

Any five

Max 5

1

1

1

1

1

1

1

5

TOTAL MARKS 20
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QUESTION 9

QUESTION

MARK SCHEME SUBMARKS

TOTALMARK

9.a (i)

(ii)

meant of variationP1 differences in the characteristicP2 between
individuals from same species

Compare the variation between group A and B

Group A Group B

- Continous variation - Discontinous variation

- shows gradualdifferences for a particularcharacteristic

- shows distinct differences fa particular characteristic

- Has Intermediate values - No intermediate values

- Caused by genetic

factor and affected by

environmental factors

- Caused by genetic factor on

- Cannot be inherited if

characteristic affected by

environmental factors

- Can be inherited

- Graph shows normal

distribution

- Graph shows discrete distrib

Any 4Variation is important becauseP1 it helps a species to
survive the changes in

its environmentP2 for the survival of an organisms that are
preys to thepredatorsP3 in the form of a camouflageP4 example the
camouflage of the month

Biston betularia to adapt to the environmentP5 to ensure the
species continue to survive

and prevent extinction

Able to explain how genetic factor becomes the

cause of variation.

Sample answer

Genetic factors:

2

Max 4

1

1

1

1

1

1

Max 4

1

11

1

1

2

4

4
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QUESTION

MARK SCHEME SUBMARKS

TOTALMARK

(b)

F1 crossing overduring prophase 1/meiosis 1

E1 occur between chromatid from a pair of

homologous chromosomes

E2 the exchange of parts between chromatid results in

new genetic combination.

E3 produced a large number ofgametes with different

genetic composition.

F2 independent assortment of chromosomes

E4 homologous part of chromosome are arranged

randomly on metaphase plate/during metaphase 1

E5 during anaphase 1,each homologous pair of

chromosomes separate.

E6 resulting in an independent assortment of maternal

and paternal chromosomes into daughter cells

E7- produce various genetic combination in the gametes

F3 Random fertilization

E8 gametes//sperms and ovum with a variety of

combinations of chromosomes/ genetically differentE9- are
randomly fertilized.

E10 Thus, zygote produces will have a variety of gene

combination.

F4 Mutation

E11 mutation causes permanent change in the genetic

composition/genotype of an organism

F= 4 m : Any 6 from any explanation from genetic

factors, E= 6 m

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Total

Mark 20
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2

Able to state one correct observation and one lessaccurate
observation or state two inaccurateobservationsSample answer:

1. Volume of orange juice to decolourise 1mlDCPIP solution is
low / less

2. Volume of apple juice to decolourise 1ml DCPIPsolution is
high / more

.

1Able to state two ideas of the above
observationscorrectlySample answer:

1. Volume of orange juice is less2. Volume of apple juice is
more

0 No response or incorrect response

(c) (ii)

3

KB0604

Making inference

Able to state one possible inference for each observationSample
answer

1. Orange juice contains more ascorbic acids due tohigh
concentration / percentage of vitamin C

2. Apple juice contains less ascorbic acids due tolow
concentration / percentage of vitamin C

2

Able to state one correct inference and one inaccurateinference
or two inaccurate inferencesSample answer

1. Orange juice contains ascorbic acids due to highconcentration
/ percentage of vitamin C

2. Apple juice contains ascorbic acids due to lowconcentration /
percentage of vitamin C

1

Able to state two inferences at idea levelSample answer

1. Concentration / percentage / of vitamin C isaffected by fruit
juice

2. Concentration / percentage / of vitamin C isaffected by
ascorbic acids

0 No response or incorrect response
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(d)

3

KB0610 Controlling variables

All 6 itemscorrect =3m

Constantvariable :

Acceptedany suitableanswer

Able to state any 5-6 items from the table

Variable Particular to be implemented

Manipulated

variable

Type of fruit(juice).

Use different type of fruit juicesuch as orange, carrot and
apple

juice.

Respondingvariable

Volume offruit juiceused to

decolourise(1ml) DCPIP.

Concentration/Percentage/of vitamin C

Measure and record the volumeof fruit juice used to
decolourise1ml DCPIP solution by using asyringe

calculate the concentration /percentage of vitamin C by
usingformula:

Volume of 0.1% ascorbic acids solutionVolume of fruit juice
(mgcm)

OR

Volume of 0.1% ascorbic acids solution X 0.1Volume of fruit
juice

( % )

Constantvariable

Volume ofDCPIPsolution

Concentration

of ascorbicacid

Fixed the same volume ofDCPIP solution at 1 ml.

Fixed the same concentrationof ascorbic acid solution
at0.1%.

2 Able to state any 4 - 5 items

1 Able to state any 2 3 items

0 No response or incorrect response
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(f)(i)

3

KB0606 CommunicatinG

# Makesure thedecimalpoint.

# ECF from1(b).

Able to construct a table and contain these criteria:T Title
with correct unitsD Record all the data correctlyC calculate the
percentage of vitamin C correctly

Sample answer:

Type of fruitjuice

Volume of fruitjuice todecolourise 1mlDCPIP solution(ml)

Percentage ofvitamin C

(%)

Orange 1.5 0.067 / 0.07

Carrot 2.5 0.040 / 0.04

Apple 3.5 0.029 / 0.03

2 Any two criteria

1 Any one criteria

(f)(ii) KB0607 Using space and time relationship

Rejecthistogram.

# ECF from1(b)& 1(f)(i)

3Able to draw bar graph correctlyP Uniform scale on both axes
and correct unitsT all points are plotted correctly

B smooth bar graph is plotted (same width, separate&
smooth)

2 Any two correct

1 Any one correct

0 No response or incorrect response
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(g)

3

KB0608 Interpreting Data

Able to explain the relationship between theconcentration of

Vitamin C and the sample of fruit juice based onfollowing
criteria:

Sample answer:R1/ hypothesis from graph.

- Orange juice has the highest concentration ofvitamin C than
carrot juice and apple juice.

R2 because it contains more ascorbic acidsR3 causing the least
volume of orange juice used to

decolourise 1 ml DCPIP solution

2 Any two criteria

1 Any one criteria

0 No response or incorrect response.

(h) KB0609 Defining by operation

3 Able to define operationally the vitamin C in fruits basedon
the following criteria:

D1 the content / amount of ascorbic acids in a fruit(juice)

D2 it is determined by the volume of fruit juice neededto

decolourise 1ml DCPIP solutionD3 it is influenced by the
different type of fruit juice

2 Any two criteria stated

1 Any one criteria stated

0 No response or incorrect response
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(i)KB0605 Predicting

3

Able to predict volume of boiled orange juice correctly

based on the three criteria:Sample answerP1 the volume of boiled
orange juice is increase / morethan 1.5mi.P2 because (orange juice)
contains less / lackascorbic acidP3 ascorbic acid was destroyed by
heating.

2 Able to predict based on any two criteria.

1 Able to predicr based on any one criteria0 No response or
incorrect response.

QUESTION 2

Aspect Sample Answer Score

Problemstatement

Able to state a problem statement correctly base on thefollowing
criteria:

MV: Volume of water intake

RV: Volume of urine output

Relationship between MV and RV in a question form (?).

Sample Answer1. How does volume of water intake affect the
volume of urineoutput?

2. Do different volume of water intake affect the volume of
urineoutput?

3. Which volume of water intake excreted more urine?

3

Able to state a problem statement inaccurately.Sample answer:1.
Do the different volume of water intake affect / influence

the volume of urine output.

2

Able to state a problem statement at idea level.Sample answer:1.
Water intake influence urine output.2. Human produce different
volume of urine.

1

No response or incorrect response. 0

MakingHypothesis

Able to write a hypothesis correctly based on the
followingcriteria:

3
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MV

RV

Relationship between the variables.Sample Answer:

1. The higher the volume of water intake, the higher the
volumeof urine output.

2. If more water is taken, the urine output will be more.

3. When the volume of water intake increases, the volumeof urine
output also increases.# note: wrong hypothesis is accepted

Able to state a hypothesis inaccuratelySample answer:1. The
volume of water intake affect / influence

the volume of urine output.2. Different volume intake has
different urine output.

2

Able to state a hypothesis at idea level.Sample answer:1. Water
intake effect urine output

1

No response or incorrect response. 0

Variables Able to list all three variables correctly.Sample
answer:Manipulative variable: Volume of water intakeResponding
variable: Volume of urine outputFixed variable : Types of drink /
empty the bladder

3

Any two variables correct 2

Any one variable correct 1No response or incorrect response.
0

Apparatusandmaterials

Able to list all materials and apparatus correctly.Sample
Answer

Apparatus(A) : Beaker, glass / cup, measuring cylinderand stop
watch

Materials (M) : student , drinking / mineral water4A + 2M

3

3A +1M 2

2A +1M 1(1A to 4A )+ 0 M 0

Procedure Able to describe all the steps of the experiment based
on thecriteria:K1 : Preparation of material and apparatusK2 :
Operating the constant variable (CV)K3 : Operating the responding
variable (RV)K4 : Operating the manipulated variable (MV)
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K5 : Precaution / steps taken to get accurate result.

Sample anwer:1. Four students (A,B,C and D) of same gender and
age arechosen. (K1/K2)2. The students are instructed to empty their
bladders beforethe beginning of the experiment .(K2 / K5)

3. During the experiment, they are asked to drink 200ml,400ml,
600ml and 800 ml respectively.(K4)4. A stop watch is started after
consuming the water.(K1)5. They are instructed not to take food or
perform anyvigorous activities. (K5)6. At the interval of 30
minutes until two hours , they willurinate .(K1/K2)7. Measure and
record the volume of urine collected by usinga measuring cylinder
(K3).8. Record all data in a table (K1)

9. Calculate the rate of urination by using the formula:total
volume of urine outputtime ( ml min -

1) K3

After each sampling the urine sample are disposed into the
toiletbowl.- (K5)

[ Note K1 X 3 = 1K1]

5K=3

3-4K=2

1-2K=1

Presentationof data

Able to construct a table to record the data based on
thefollowing criteria:

C1 - Volume of water intake

C2 - Volume of urine output in two hours

Sample answer:

Volume ofwater

intake (ml)

Volume of urineoutput in interval of30 minutes.

(ml)

Total volumeof urine

output within2 hours (ml)

The rate ofurine

production(ml/min)

30 60 90 120

200

400

600

800

2All C1+C2 =

2mAnyone C= 1m

No C= 0m
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