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 KERTAS 1
 JAWAPAN
 1 C 11 C 21 A 31 A 41 B
 2 B 12 D 22 A 32 B 42 C
 3 B 13 A 23 D 33 D 43 A
 4 A 14 B 24 B 34 B 44 A
 5 C 15 B 25 D 35 C 45 C
 6 C 16 A 26 D 36 B 46 A
 7 C 17 D 27 D 37 B 47 B
 8 C 18 A 28 A 38 A 48 C
 9 B 19 C 29 A 39 B 49 B
 10 C 20 D 30 A 40 D 50 B
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 PAPER 2 / SECTION A
 QUESTION 1
 Item No. Scoring Criteria Marks
 1a(i)
 a(ii)
 a(iii)
 (b)
 (c)
 (d)(i)
 d(ii)
 Able to name structures X and Y.
 X : Transport vesicle Y: Secretory vesicle
 Able to state the product structure Y.
 Sample answer
 Enzyme / protein
 Able to explain the role of Y.
 - To release the substances/ enzyme / protein into the cell
 - To fuse with the plasma membrane to secrete the substances/ enzyme /
 protein out of the cell
 Able to state why organelle Q presents abundantly in the root cap of
 plant.
 Organelle Q secrete slimy lubricant to enable the root to grow into the soil
 Able to explain the effect on the function of the leaf when the plant
 unable to synthesise lignin during the formation of the xylem tissue.
 Sample answer:
 - Xylem cannot be strengthened / cannot uphold leaf.
 - Less sunlight received / absorbed.
 - Slow down the rate of photosynthesis / less glucose produced
 (Any 2)
 Or
 - Xylem vessels collapsed.
 - Less water supplied to leaves.
 - Slow down the rate of photosynthesis / less glucose produced (Any 2)
 Able to explain the function of the neurone .
 Carries/ transmits nerve impulses from the brain / spinal cord/ interneurone
 to the effectors (such as muscles and glands)
 - Receptors in the ear detect the stimulus which is the sound of the door
 being knocks on
 - and trigger the nerve impulses in the afferent neurone
 - afferent neurone carry the nerve impulses to the interneurone in the brain
 - the brain intergrates and interprets the nerve impulses//produce
 (response) impulse
 - efferent neurone carry the nerve impulses to effectors
 - effectors/ muscles ( in the hand) contract carry out the response, the hand
 reach out to open the door
 (Max 4)
 1
 1
 2
 1
 2
 1
 4
 4m
 1m
 2m
 5m
 TOTAL 12m
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 QUESTION 2
 Item No. Scoring Criteria Marks
 2(a)
 (b)
 (c)
 (d)
 Able to give three examples of R.
 Glucose, fructose, galactose
 Able to explain how to test the presence of R in a food sample.
 - R are heated with Benedict’s solution
 - R reduce copper (II) sulphate in Benedict’s solution into copper (I) oxide
 - blue benedict solution turn to a brick-red precipitate
 Able to explain the process which occur in duodenum.
 - Starch is broken down into maltose
 - through hydrolysis process
 - by enzyme (pancreatic) amylase
 Able to explain how the transport of R occur in plant.
 - R is glucose
 - Transport of R in plant is translocation
 - by phloem from the leaves to other parts of the plant.
 3
 1
 1
 1
 1
 1
 1
 1
 1
 1
 3m
 3m
 3m
 3m
 TOTAL 12m
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 QUESTION 3
 Item No. Scoring Criteria Marks
 3(a)
 (b)
 (c)
 Able to state and explain the phase that brings about variation in
 organism.
 Answer: Phase S
 - Crossing-over occurs.
 - Exchange of genetic material / segment of non-sister chromatid between
 (members) of homologous chromosomes.
 - Daughter cells have different gene combination.
 (Any 2)
 Accept –Phase Q – Independent Assortment
 Able to state two differences between phase S in meiosis I and
 mitosis.
 Meiosis I Mitosis
 1 Homologous chromosomes pair up
 to form bivalent.
 Chromosomes exist as single
 pairs of sister chromatids.
 2 Synapsis/ Crossing over (between
 non-sister chromatids) occur.
 Synapsis/ Crossing over does
 not occur.
 Able to explain the chromosomal behavior when Cell X is treated with a
 type of chemical that retards the function of centrioles.
 Sample answer:
 - The centrioles form spindle fibers to separate chromosomes (during
 anaphase).
 - so the retarded centrioles will cause spindle fibres cannot be formed.
 - (As a result) the chromosomes do not line up at equator // metaphase
 cannot occur.
 - Chromosomes does not attracted to the opposite poles
 - Cause less/increase chromosome number in gamete
 - Cause down syndrome / Turner syndrome
 (Any 2)
 1
 1
 1
 1
 1
 1
 1
 1
 3m
 2m
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 (d)(i)
 d(ii)
 (e)
 Able to complete Diagram 3.2 to show a DNA molecule.
 Able to name T and U.
 Adenine ,Thymine // Cyctosine ,Guanine
 Able to explain how a fault in the formation of this sperm cells can
 cause down syndrome
 - Chromosome mutation
 - Homologous chromosome/ chromosome no 21 fail to separate//
 non disjunction in chromosome occurs
 - during meiosis/ meiosis I/ meiosis II/ anaphase I/ anaphase II
 - Extra one chromosome no 21 in the sperm
 - Fertilisation of this gamete with a normal gamete will produce a zygote
 with 47 chromosomes
 - Zygote contains 3 chromosomes no 21/ trisomy at chromosome 21
 (Any 3)
 1
 1
 1
 1
 1
 1
 2m
 1m
 1m
 3m
 TOTAL 12m
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 QUESTION 4
 Item No. Scoring Criteria Marks
 4(a)(i)
 (a)(i)
 Able to mark and label the location of sinoatrial node (SAN).
 Able to explain how SAN functions.
 - It generates/produces impulses to both atria
 - Causing atria to contract simultaneously
 - Blood is forced into ventricles.
 1
 1
 1
 1
 4m
 (b) Able to explain the function of Q.
 - Control the closing of the valve// prevent the bicuspid valve from turning
 inside out during systole ventricle
 1
 1m
 (c) Able to explain how a hole in the septum affects the blood pressure in
 blood circulatory system.
 - Mixing of oxygenated and deoxygenated blood in ventricles
 - Blood pressure decrease
 1
 1
 2m
 (d) Able to explain how vigorous exercise increases the blood flow in the
 blood vessels Q
 - During vigorous exercise, the heart contract rapidly
 - more oxygen need to be supply to body cell/ tissue/ muscle
 - so that it will increase the volume of blood
 - So that can increase the rate of cellular respiration
 Any two
 1
 1
 1
 1
 2m
 (e) Able to explain how increase in heartbeat rate could prepare the body
 to run faster.
 - more oxygen and glucose are transported to the tissue/muscle
 - metabolic rate increase
 - more energy is produced to run faster
 1
 1
 1
 3m
 TOTAL 12m
 SAN

Page 8
                        
                        

JPN KELANTAN 2013 BIOLOGI 4551 | MODUL G-CAKNA SAC 8
 QUESTION 5
 Item No. Scoring Criteria Marks
 5(a) Able to predict the height when the girl is 4 years old
 89cm - 93cm
 1
 1m
 (b)(i) Able to name and explain why the phase where the growth rate for
 female is higher the male.
 - Adolescent
 - females attain puberty earlier (about 10 or 12 years old) where as males
 attain puberty around 14 years old.
 1
 1
 2m
 (b)(ii) Able to state another physical development of female at this phase.
 - Secondary sexual characteristics such as soft voice/ smooth skin/ less
 muscular than male.
 1
 1m
 (b)(iii) Able to name the hormone which stimulate the physical development in
 (b)(ii).
 - oestrogen
 1
 1m
 (c)(i) Able to name tissue P and Q.
 P – Floem Q – Xylem
 1 1m
 (c)(ii) Able to explain one difference in the function of tissue P and tissue Q.
 - P/Phloem transports organic substances synthesized by the leaves during
 photosynthesis to other parts of the plants whereas Q/xylem transports
 water and dissolved mineral salts absorbed by roots to the upper parts of
 the plants, (it also gives support to the plant.)
 1
 1m
 (c)(iii) Able to explain the effects of the poison on the activity at zone I and
 zone II .
 Zone I : inhibit cell division activity of apical meristem
 Zone II : : inhibit cell elongation activity
 - Explanation : - Respiratory poison inhibit/stopped cellular respiration/cell
 metabolism reaction.
 - no energy is produced/supplied to the cells
 - for division activity at zone I and elongation activity at zone
 II.
 1
 1
 1
 1
 1
 2m
 3m
 TOTAL 12m
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 PAPER 2 / SECTION B
 QUESTION 6
 Item No. Scoring Criteria Marks
 6(a) Able to explain the processes which occur to the fat molecule until it
 can be used by body cells:
 D -Digestion
 D1 Digestion/breakdown of fats oily food/lipids start/occur in
 duodenum.
 D2 Bile (salt) stored in gall bladder // bile produce by the liver
 D3 Emulsifies fats/oily food/lipid // breakdown into lipid droplet
 D4 Pancreas secretes (pancreatic juice with contains)lipase (into the
 duodenum)
 D5 Lipase digest/hydrolyse/breakdown/act on lipid droplets into fatty
 acid and glycerol.
 [note :convert/change-reject]
 A -Absorption
 A1 Absorption (of fatty acids & glycerol) take place in the small
 intestine /ileum // Digestion of lipids continue in ileum.
 A2 (Fatty acids & glycerol) are absorbed/move/enter (from the lumen)
 into the lacteals/villus.
 A3 (In lacteals), condensation of fatty acids & glycerol form lipids/lipids
 droplets
 A4 Lipids is transported (form lacteal) via lymphatic System / vessels /
 lymphatic duct / thoracic duct
 A5 To the blood stream/blood system/ subclavian vein
 S -Assimilation
 S1 Assimilation takes place in the cells/body cells.
 S2 (Cells) use lipid to form complex compounds / structural
 components / to synthesis plasma membrane /hormones/enzymes.
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 Max
 10
 (b) Able to explain the differences between the alimentary canal R and S:
 F1 Number of stomach chamber
 P1 Stomach in R is made up of four chamber while stomach in S is
 made up of one chamber
 F2 size of caecum.
 P3 caecum in R is small /short while in S is large/long.
 1
 1
 1
 1
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 F3 Bacteria/Protozoa
 P3 Bacteria /Protozoa are found in rumen and reticulum in R while
 bacteria/protozoa are found in caecum.
 P4 In R, food pass through the stomach twice while in S, food pass
 through once.
 1
 1
 1
 Max
 4
 (c ) Able to describe the three method of processing food and explain the
 advantages and disadvantages of the methods :
 Canning:
 Method Food is packed in cans and steamed at high
 temperature and pressure to drive out air. The cans are
 then sealed while the food is being cooled.
 Advantages This method will kill all the microorganisms present//
 The vacuum created within the cans prevents growth of
 microorganism so the food can last years.
 Disadvantages Could change the original taste of food // nutrient and
 vitamin in food will destroyed in high temperatures
 Pasteurization
 Method Milk is heated to 63ᵒC for 30 minutes / 72ᵒC for 15
 second and then rapidly cooled.
 Advantages Destroyed microorganism that can cause disease
 (tuberculosis & thyphoid)/Maintain the taste and colour
 of milk.//Maintain the vitamin & milk protein.
 Disadvantages Cannot  ill spore bacteria//cannot stay last longer after
 opened// must keep in refrigerator only for a few days
 after opened.
 UHT Milk
 Method Fresh milk is heated to 132ᵒC for 1 second(under high
 pressure)
 Advantages Kill bacteria and their spores// Last longer
 Disadvantages Flavour change//decrease the nutrient and vitamin
 content
 1
 1
 1
 1
 1
 1
 1
 1
 1
 2
 2
 2
 Max
 6
 TOTAL 20 m
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 QUESTION 7
 Item No. Scoring Criteria Marks
 7(a) Able to discuss the human respiratory system response and the rate of
 respiration in three different situations :
 Running
 - The breathing rate increase to about 30 breaths perminute.
 - The heartbeat rate increase to 120 beats per minute
 - More glucose is oxidised by oxygen to produce more energy and carbon dioxide.
 Person is in fear
 - The breathing and heartbeat rates increase.
 - The higher respiration needed to generate more energy to the person to cope better in fear.
 - The adrenal glands secrete the adrenaline hormone( which can increase the heartbeat and breathing rates)
 - More glucose and oxygen are suppliedto the muscle.
 Climbing a mountain
 - When altitudes is high, atmospheric pressure is low and lead to difficulty in breathing
 - The decrease partial pressure of oxygen causes a drop of oxygen level of the blood.
 - Initially, a person will experience headaches, nausea and dizziness
 - After a few days, the body will become acclimatised to the condition
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 Max
 10
 (b) Able to explain the regulation of carbon dioxide concentration in body
 fluid :
 P1 During vigorous activity ,partial pressure of carbon dioxide
 increase
 P2 Carbon dioxide dissolve in blood to form carbonic acid
 P3 (The presence of carbonic acid can) decrease the blood pH
 P4 CO2 + H2O H⁺ + HCO3⁻
 P5 The decreasing of pH value is detected by central chemoreceptor
 (located in medulla oblongata) and pheripheral chemoreceptor on
 the aortic bodies and carotid body .
 P6 Nerve impulses are send to the respiratory centre in medulla
 Oblongata and also to the intercostal muscles & diaphragm.
 P7 This condition causes the respiratory muscle to contract and relax
 in rapid rate.
 P8 Breathing rate and ventilation rate increase.
 P9 Excess carbon dioxide are remove from body
 P10The concentration of carbon dioxide and blood pH return to its
 normal level.
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 Max
 10
 TOTAL 20 m
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 QUESTION 8
 Item No. Scoring Criteria Marks
 8(a) Able to name and describe the interaction shown in diagram 8.1:
 Name of interaction :Parasitism
 P1 (Parasitism is a relationship between 2 organism in which) the
 parasite/rafflesia always gains.//One organism gain, one loses.
 P2 The host always loses/harmful/die
 P3 The parasite/(rafflesia) will absorb food/dissolve substances from
 The tree/ xylem / phloem/vascular bundle
 P4 using it modified roots/hostorium
 P5 Host will have less nutrient/ its cell are damaged /injured
 1
 1
 1
 1
 1
 1
 Max
 4
 (b) Able to give suggestions how the farmer can control the population of
 mice without the use of pesticides and explain how the method works :
 P1 Use biological control
 P2 Method involving prey-predator relationship/interaction
 P3 Snake/predators are used/introduced (to catch prey/mice)
 [if predator refer to cat –reject]
 P4 Predator must be spesific/natural predator/natural enemies to prey.
 P5 Predator do not harm to paddy plant.
 P6 Population of mice decreases // paddy plant yield increases.
 1
 1
 1
 1
 1
 1
 Max
 6
 (c ) Able to describe the following products that are produced through
 biotechnology by using microorganisms:
 The production of antibiotics , vaccines and hormones
 - Antibiotics are obtained from microorganisms to treat infections
 - Streptomycin antibiotic is produced by Streptomyces sp.//Penicilin antibiotic is produced by Penicillium chrysogenum.
 - Modified bacteria are used to produce the hormone insulin on large scale.
 Cleaning oil spills
 - Genetically engineered bacteria are sprayed to clean the oil spills area.
 - This bacteria can convert the oil into carbon dioxide and water (less harmful molecules which are environment friendly)
 Waste treatment
 - Sewage from households and industries is piped into large settling
 1
 1
 1
 1
 1
 1
 2
 2
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 QUESTION 9
 tanks in sewage treatment plant.
 - Aerobic bacteria (in the sewage) decompose organic matter
 - The sludge that settle in the bottom of settling tanks is pumped into the sedimentation where fermentation take place.
 - Here, anaerobic bacteria continue to decompose the organic matter to methane and carbon dioxide.
 - The methane gas collected is used as fuel//The digested sludge is rich in nitrates & phosphates is dried to be used as fertilizers by farmer.
 Production of biodegradable plastic (bioplastic)
 - Plastic is a substance that cannot be broken down/non-biodegradable.
 - Bioplastic is a plastic that can be broken down into inorganic substances by bacteria.
 - Bioplastic is produced by culturing bacteria such as Erwina sp.in nutrients (glucose).
 Production of energy from biomass
 - Sewage from households and industries is piped into settling tanks in sewage treatment plant which is the organic waste will be decompose by anaerobic bacteria to produce methane gas.
 - The methane gas collected is used as fuel
 - For examples : The waste substances from oil palm fruits and rubber are processed to produce fuel such as biogas ( methane gas) .
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 2
 2
 2
 Max
 10
 TOTAL 20 m
 Item No. Scoring Criteria Marks
 9(a) Able to state the sources of water pollution and explain the harmful
 effects of water pollution on the environment,human beings and living
 organism :
 The sources of water pollution
 - Water can be polluted by biological agents such as bacteria /protozoa
 /viruses.
 - Toxic chemical substances such as lead / zink / mercury /radioactive
 substances that are discharge from industry factories.
 - The disposal of solid wastes( e.g :rubbish), detergents and sewage
 1
 1
 1
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 from housing area.
 - Chemical fertilizers with high nitrate and phosphate content,
 pesticides/herbicides/insecticides from agriculture activities.
 Effect of water pollution on the environment
 - Chemical fertilizers (with high nitrate and phosphate content) leach
 from agricultural land into river
 - can encourage the growth of algae/eutrophication occur ,thus
 interferring with the balance of the ecosystem.
 - Rubbish /human waste that are disposed of into sources of water
 - can encourage the growth of microorganisms which can reduce
 oxygen content of water.
 - Acid and alkalis can destroy the photosynthetic tissues of plant
 - reducing the rate of photosynthesis.
 - Solid sediments can lower the quality of water and increase the
 amount of silt in the river
 - thus can lead to flash flood.
 Effect of water pollution on the human beings
 - Disease contracted from contaminated food or drinking is cholera
 - Infertility in human may arise if water contaminated with pesticides
 and herbicides is consumed.
 - The pesticides may accumulate in the body tissues of the human
 through food chain
 - Can cause cancer disease
 Effect of water pollution on living organisms
 - Dissolved herbicides and pesticides from agricultural waste can
 poison an organism that drinks contaminated water / kill aquatic
 organisms.
 - Oil spills caused by collision of oil tankers can pollute the source of
 water and subsequently kill many living organisms such as seabirds
 - The layer of oil on the water surface prevents oxygen from dissolving
 in the water, causing aquatic creatures to die.
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 Max
 10
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 - The presence of acid and alkalis can kill most of aquatic organisms
 as they usually survive in neutral condition.
 1
 (b) Able to discuss the good and the bad effects of the increase in human
 population in a country :
 Good effects
 F1 Increase in manpower resources
 P1 The output cost of basic necessity of human decrease
 F2 Generate more product marketing .
 P2 Increase the number of consumers
 F3 Increase the masterly resources .
 P3 Quicken the development of science and technology
 P4 Increase the lifestyle of society.
 Bad effects
 F4 The human activities in industries/agricultures/transports increase.
 P5 cause environment pollution/air pollution/water pollution / noise
 pollution/ Thermal pollution.
 P6 Destroy the natural habitats
 P7 Extinction of flora and fauna.
 P8 cause the global warming to occur.
 F5 The uncontrol used of natural resources such as fuel
 P9 Depletion of fuel resources.
 [F with at least one P]
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
 Max
 10
 TOTAL 20 m
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 PAPER 3
 QUESTION 1
 Question Score Explanation Remarks
 1(a)
 3
 Measuring and using numbers
 Able to record all four heights of the coloured liquid correctly
 and accurately.
 Temperature, oC Height, cm
 20 2.6
 30 3.9
 40 4.0
 50 2.5
 2 Able to record three heights of the coloured liquid correctly
 and accurately.
 1 Able to record two heights of the coloured liquid correctly
 and accurately.
 0 No response or wrong response
 Question Score Explanation Remarks
 1(b)(i)
 3
 Observing
 Able to state the two observations correctly based on the
 following criteria:
 C1: The temperature of the water bath and the height of the
 coloured liquid in the manometer for that particular
 temperature
 or
 C2: Comparing the height of the coloured liquid for two
 different temperatures
 Sample answer:
 1. When the temperature of water bath is 20oC, the
 increase in height of coloured liquid is 2.6cm
 2. When the temperature of water bath is 30oC, the
 increase in height of coloured liquid is 3.9cm
 3. The increase in height of the coloured liquid at 30oC is
 higher than the height at 20oC // vice versa
 2 Able to state any one observation correctly (as above) and
 any one observation less accurate
 Sample answer:
 1. When the temperature of water bath is 20oC, the
 increase in height of coloured liquid is low
 Temperature
 is correct but
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 Question Score Explanation Remarks
 2. When the temperature of water bath is 40oC, the
 increase in height of coloured liquid is high
 the increase
 in height is
 less accurate
 1(b)(i) 1 Able to state any one observation correctly or any two
 observations less accurate or two ideas of observation.
 Sample answer:
 1. At low temperature, the increase in height of
 coloured liquid is low
 2. At high temperature, the increase in height of
 coloured liquid is high
 0 No response or wrong response
 1(b)(ii)
 3
 Making inferences
 Able to state two observation , correctly and accurately
 based on the following criteria:
 C1: Increase in height of the coloured liquid is caused by the
 rate of respiration of yeast, or
 C2: The difference in the increase in height of the coloured
 liquid is due to the different rate of respiration of yeast
 Sample answer:
 1. At 20oC, the rate of respiration of yeast is low
 2. At 40oC, the rate of respiration of yeast is very high
 3. The rate of respiration of yeast is higher at 30oC than
 the rate of respiration of yeast at 20oC // vice versa
 2 Able to state any one inference correctly which correspond to
 the observation made and any one inference less accurate for
 the observation made
 1 Able to state any one inference correctly which correspond to
 the observation made or two ideas of inference for the two
 corresponding observations made.
 Sample answer:
 1. Respiration is low
 2. Increase in height of coloured liquid is due to
 respiration
 0 No response or wrong response
 1(c)
 V1
 Controlling variables
 Able to state all the variables correctly
 Sample answer:
 Manipulated variable:
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 Question Score Explanation Remarks
 V2
 V3
 M1
 M2
 M3
 Temperature of water bath
 Responding variable:
 Height of the coloured liquid / Rate of respiration
 Controlled variable:
 Volume of the yeast suspension used / Duration of yeast
 suspension in the water bath before the experiment starts
 Able to state method to handle variable correctly
 Manipulated variable:
 Set up different temperatures of the water bath, 20oC, 30oC,
 40oC and 50oC
 Responding variable:
 Measure the height of the coloured liquid using a ruler /
 Calculate the rate of respiration using the formula of height
 divided by time taken
 Controlling variable:
 Use 15cm3 of yeast suspension / Leave the yeast suspension
 in the water bath for 5 minutes before the experiment starts
 3 Able to state all V and M
 2 Able to state 4 -5 V and M correctly
 1 Able to state 2-3 V and M correctly
 0 No response or wrong response
 1(d)
 3
 Making hypothesis
 Able to state a hypothesis correctly based on the three
 complete criteria:
 C1: State the manipulated variable
 C2: State the responding variable
 C3: State a specific relationship / showing direction of
 relationship between C1 and C2
 Sample answer:
 1. When the temperature (of the water bath) increases
 until optimum temperature, the higher increase in
 height of the coloured liquid / the rate of respiration
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 Question Score Explanation Remarks
 increases //
 2. When the temperature increases above the optimum
 temperature, the lower increase in height of coloured
 liquid / the rate of respiration decreases
 2 Able to state a hypothesis correctly based on two complete
 criteria
 1 Able to state a hypothesis correctly based on one complete
 criteria
 0 No response or wrong response
 1(e)(i)
 3
 Communicating
 Able to construct one table containing the following criteria
 C1: State the title with units correctly
 C2: Transfer all data of temperature and increase in height
 correctly
 C3: State at least three values for rate of respiration correctly
 Sample answer
 Temperature, oC
 Increase in
 height of
 coloured
 liquid, cm
 Rate of
 respiration, cm
 min-1
 20 2.6 0.26
 30 3.9 0.39
 40 4.0 0.40
 50 2.5 0.25
 2 Able to construct one table containing two criteria correctly
 1 Able to construct one table containing one criteria correctly
 0 No response or wrong response
 Plotting graph
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 Question Score Explanation Remarks
 1(e)(ii)
 3
 Able to draw the graph of the temperature against the rate of
 respiration in yeast.
 M1 - axis with title and unit
 M2 – plot the data correctly
 M3 – smooth, curve , free hand drawing graph
 1(f)
 3
 Interpreting data
 Able to state the relationship between the temperature, the
 increase in height of coloured liquid and the rate of
 respiration correctly based on the following criteria
 C1: State the increase in temperature until/above the
 optimum temperature
 C2: State the amount of increase in height of coloured liquid
 C3: State the rate of respiration
 Sample answer:
 When the temperature increases until the optimum
 temperature, the increase in height of colour liquid is higher
 because the rate of respiration is higher
 2 Able to state the relationship correctly based on two criteria
 1 Able to state correctly one criteria
 0 No response or wrong response
 1(g)
 3
 Predicting
 Able to predict the observation and the value of increase in
 height of the coloured liquid and explain the prediction based
 on the following criteria
 C1: Observation - The increase in height of the coloured liquid
 C2: Value - less than 2.5cm
 C3: Explanation - The rate of respiration is lower
 / Enzyme denature
 Sample answer:
 The height of the coloured liquid will increase but less than
 2.5cm because the rate of respiration is lower / denaturation
 of respiratory enzyme
 2 Able to make a prediction correctly based on two criteria
 1 Able to make a prediction correctly based on one criteria
 0 No response or wrong response

Page 21
                        
                        

JPN KELANTAN 2013 BIOLOGI 4551 | MODUL G-CAKNA SAC 21
 Question Score Explanation Remarks
 1(h)
 3
 Defining operationally
 Able to state correctly and accurately the definition of the
 respiration based on the results of the experiment using the
 following criteria
 C1: An activity of microorganism
 C2: Increase in height of coloured liquid
 C3: the rate is influenced by the temperature
 Sample answer:
 Respiration is an activity of microrganisms which caused the
 increase in height of coloured liquid in the manometer and
 the rate is influenced by the temperature
 2 Able to state the definition of the respiration based on two
 criteria, C1 and C2 or C1 and C3
 1 Able to state the definition of the respiration based on C1 or
 able to give an idea of a definition
 0 No response or wrong response
 1(i)
 3
 Classifying
 Able to complete Table 1.3 correctly by using all the abiotic
 components and the activities of microorganism given and
 classifying them into manipulated and responding variables
 Sample answer:
 Variable
 Manipulated Responding
 pH
 Light intensity
 Concentration of
 nutrients
 Growth
 Photosynthesis
 Reproduction
 2 Able to state any two pairs of manipulated and responding
 variables correctly
 1 Able to state any one pair of manipulated and responding
 variables correctly
 0 No response or wrong response
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 Question 2
 Statement of Identified Problem
 Score Criteria
 3 Able to give a statement of identified problem completely and correctly based on
 the following criteria
 C1: state the manipulated variable
 C2: state the responding variable
 C3: Relationship between the two variables in the question form
 Sample answer:
 1. What is the population of certain plant species in the school field?
 Making hypothesis
 Score Criteria
 3 Able to state a hypothesis correctly based on the three complete criteria:
 C1: State the manipulated variable
 C2: State the responding variable
 C3: State a specific relationship / showing direction of relationship between C1 and C2
 Sample answer:
 1. The percentage cover of plant A is higher compared to plant B in the
 school field.
 Controlling variables
 Score Criteria
 3 Able to state all the variables correctly
 Sample answer:
 i. Manipulated – Type of plant species, plant A and B
 ii. Responding – Percentage cover
 iii. Controlled – Quadrat size
 List of materials and apparatus
 Score Criteria
 3 Able to list all the materials and apparatus so that the experiment can function
 and the data can be obtained:
 Apparatus
 Quadrat 1m x 1m size
 Materials
 Plant A and B, pen, paper
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 Experimental Procedure
 Score Criteria
 3 Able to state 5 criteria of the following
 K1 : Preparation of material and apparatus (at least 3S to get a tick)
 S1: Use quadrat to measure and record the area occupied with plant species
 S2: Quadrat is placed randomly in school field
 S3: Use pen and paper to record result
 K2 : Handling the controlled variable
 Use 1m x 1m quadrat
 K3: Handling responding variable / Collecting and recording data
 - Calculate the percentage cover of a plant species
 - record the data in the table
 K4 : Handling the manipulated variable
 Identifying type of plant A and plant B
 K5 : Accuracy of the data obtained / Precaution
 - repeat the step and find the average
 1. A 1m x 1m quadrat ( K2) is placed randomly in the school field. (K1)
 2. The plant A and B within the quadrat are identified. ( K4)
 3. The total areas covered by the plant A and B are estimated.
 4. The quadrat is again placed randomly in another part of the school field and the
 total areas covered by the plant A and B are again estimated.
 5. This is repeated another eight times.
 6. The results are recorded using a pen and a paper ( K1) in a table. (K3)
 7. The per centage cover of a plant species is calculated using the following
 formula : (K3)
 % cover = ____ Total area covered by plant A______ x 100
 Number of quadrats x Area of the quadrat
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 Presentation of data
 Score Criteria
 2
 Able to construct one table containing the following aspects
 1. Type of plant
 2. Area cover in quadrats with unit
 3. Percentage cover with unit
 Sample answer:
 Type of
 plant
 Area cover in quadrats ( m2 ) Percentage cover
 (%)
 1 2 3 4 5 6 7 8 9 10
 A
 B
 Disediakan oleh : ros,mas,am,tini,una
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