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Arahan: 

 

1. Kertas soalan ini adalah dalam dwibahasa. 

2. Soalan dalam Bahasa Inggeris mendahului soalan yang sepadan dalam Bahasa Melayu.  

3. Kertas soalan ini mengandungi 50 soalan. 

4. Jawab semua soalan.  

5. Jawab setiap soalan dengan menghitamkan ruangan yang betul dalam helaian jawapan. 

6. Hitamkan satu ruangan sahaja bagi setiap soalan. 

7. Sekiranya anda ingin mengubah jawapan anda, padamkan tanda hitam yang telah dibuat. 

Kemudian hitamkan ruangan untuk jawapan baharu. 

8. Rajah yang diberikan dalam soalan tidak dilukiskan mengikut skala melainkan diberitahu. 

9. Anda dibenarkan menggunakan kalkulator saintifik yang tidak boleh diprogramkan. 
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Answer all questions. 

Jawab semua soalan. 

 
1 The following statements are characteristics of a cell structure. 

Pernyataan berikut adalah ciri-ciri suatu struktur sel. 

  

 
 Permeable to all fluids 

     Telap kepada semua cecair 

 Rigid and not elastic 

                                       Tegar dan tidak kenyal 
 

     

 Which structure has these characteristics? 

Struktur manakah yang mempunyai ciri-ciri ini? 

     

 A Vacuole     

Vakuol 
B Cell wall 

Dinding sel 

     

 C Golgi apparatus    

Jasad golgi 
D Plasma membrane 

Membrane plasma 

 

 

    

2 Diagram 1 shows a part of human digestive system. 

Rajah 1 menunjukkan sebahagian daripada sistem pencernaan manusia. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1 

Rajah 1 

 

 

 Which organelle can be found in large number in organ Y? 

Organel manakah yang terdapat dengan banyak di dalam organ Y? 

     

 A Mitochondrion 

Mitokondria  
B Lysosome 

Lisosom 

     

 C Smooth endoplasmic reticulum 

Jalinan endoplasma licin 
D Rough endoplasmic reticulum 

Jalinan endoplasma kasar 

 

 

 

Y 
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3 Diagram 2 shows the structure of plant cells when immersed in a sugar solution. 

Rajah 2 menunjukkan struktur sel tumbuhan apabila direndam di dalam larutan gula. 

 
 

 

 

 

 

 

 

Diagram 2 

Rajah 2 

 Which of the following is true about the process and the condition of the cells? 

Antara berikut yang manakah adalah benar tentang proses dan keadaan sel itu? 
  

  Process 

Proses 

Condition of the cell 

Keadaan sel 

 

 A 
Plasmolysis 

Plasmolysis 

Turgid 

Segah 

 

 B 
Plasmolysis 

Plasmolysis 

Flaccid 

Flasid 

 

 C 
Deplasmolysis 

Deplasmolisis 

Turgid 

Segah 

 

 D 
Deplasmolisis 

deplasmolisis 

Flaccid 

Flasid 

 
4 Diagram 3 shows the movement of molecule X across the plasma membrane through process Y. 

Rajah 3 menunjukkan pergerakan molekul X merentasi membran plasma melalui proses Y. 

 

 

 

 

 

 

 

 

 

 

 

  

 

Diagram 3 

Rajah 3 

 

            

What is process Y?  

 Apakah proses Y? 
  

 

 
A 
 

Osmosis 

Osmosis  
B 

 

Simple diffusion 

Resapan ringkas 
  

 C Active transport 

Pengangkutan aktif 
D Facilitated diffusion 

Resapan berbantu 

 

 
Carrier Protein 

Protein Pembawa 
Molecule X 

Molekul X 
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5 Diagram 4 shows the proses involved in the preservation of cucumber. The cucumbers were 

immersed in solution X for 3 months. 
  

Rajah 4 menunjukkan proses yang digunakan dalam pengawetan buah timun. Buah-buah timun 

dir Rendam dalam larutan X selama 3 bulan. 

 

 

 

 

 

 

 

 

 

 

Diagram 4 

Rajah 4 

 

 

  

 

 
A 
 

 

 

 

 

 

 

 

 

 

 

 

B 

 

 

  

 

 
C  

 

 

 

 

 

 

 

 

 

 

D  

 
 

 

 

 

 Which graph shows how the mass of cucumber changes during the process? 

Graf manakah menunjukkan bagaimana jisim timun berubah semasa proses itu? 
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Solution X 

Larutan X Cucumber 

Buah timun 
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6   

A vegetable seller found out his leafy vegetables wilt 

when left for half a day. 
 

Penjual sayur mendapati sayur-sayurannya layu 

apabila ditinggalkan separuh hari. 
 

 

  

What is the best way to refresh the vegetables? 

Apakah kaedah  terbaik untuk menjadikan sayur-sayuran  segar semula? 

   

 A Immerse the vegetables in tap water 

Rendam sayuran di dalam air paip 

   

 B Immerse the vegetables in salt water 

Rendam sayuran di dalam air masin 

   

 C Keep the vegetables in a transparent plastic bag 

Simpan sayuran di dalam beg plastik lutsinar 

   

 D Keep the vegetables in the refrigerator 

Simpan sayuran di dalam peti sejuk 

 

 

7 What is the process involved in breaking down a dipeptide chain into amino acids? 

Apakah proses yang terlibat dalam pemecahan rantai dipeptida kepada asid amino?  

  

 A Condensation 

Kondensasi 
B Heating 

Pemanasan 

     

 C Acid addition 

Penambahan asid 
D Hydrolysis 

Hidrolisis 

 

 

8 Diagram 5 show a nucleotide molecule of DNA. 

Rajah 5 menunjukkan satu molekul nukleotida dalam DNA. 

 

    
Diagram 5 

Rajah 5 

 What  are P,Q and R? 

Apakah P , Q dan R ? 

  

  P Q R 

 

 

A Pentose sugar 

Gula Pentosa 

Nitrogenous base 

Bes bernitrogen 

Phosphate group 

Kumpulan fosfat 

 

 

B Nitrogenous base 

Bes bernitrogen 

Phosphate group 

Kumpulan fosfat 

Pentose sugar 

Gula Pentosa 

 

 

C Phosphate group 

Kumpulan fosfat 

Pentose sugar 

Gula Pentosa 

Nitrogenous base 

Bes bernitrogen 

 

 

D Pentose sugar 

Gula Pentosa 

Phosphate group 

Kumpulan fosfat 

Nitrogenous base 

Bes bernitrogen 

P 

 

                                        R 

                  
Q 
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9 Diagram 6 shows one type of protein structure.  

Which of the following is an example of  the structure? 

Rajah 6 menunjukkan satu jenis struktur protein.  

Yang manakah antara berikut adalah contoh untuk struktur itu. 

 

 
 

Diagram 6 

Rajah 6 

 

 A Hormone     

Hormon 
B Silk 

Sutera 

     

 C Enzyme 

Enzim 
D Haemoglobin 

Haemoglobin  

 

10 At which stage in a meiotic division the number of chromosomes in the cell begin to half? 

Dalam peringkat pembahagian meiosis yang manakah bilangan kromosom dalam sel mula 

diseparuhkan? 

  

 A Anaphase I     

Anaphase I 
B Anaphase II 

Anaphase II 

     

 C Telophase I    

Telophase I 
D Telophase II 

Telophase II 

 

11 Diagram 7 shows an animal cell undergoing meiosis I. 

Rajah 7 menunjukkan satu sel haiwan sedang mengalami meiosis I. 
 

                                                           
 

Diagram 7 

Rajah 7 

 

 How many chromosomes are there in the gamete of this animal? 

Berapakah bilangan kromosom dalam gamet haiwan ini? 
     

 A 2 B 4 

     

 C 6 D 8 
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12 Diagram 8 shows three stages of meiosis. 

Rajah 8 menunjukkan tiga peringkat meiosis. 
 

             
Diagram 8 

Rajah 8 

 

 Which of the following describes the chromosomes in stage H? 

Yang manakah antara berikut memperihalkan kromosom dalam peringkat H? 
  

 A The chromosomes become shorter and thicker 

Kromoson memendek dan menebal  
  

 B Homologous chromosomes pair up and crossing over takes place 

Kromosom homolog berpasangan dan pindah silang berlaku 
  

 C Homologous chromosomes separate and move to the opposite poles 

Kromosom homolog berpisah dan bergerak ke kutub bertentangan 
  

 D Homologous chromosomes arrange themselves in one line between the two cell poles 

Kromosom homolog menyusun dalam satu barisan di antara dua kutub sel 

 
13 Diagram 9 shows the structure of a chloroplast seen under an electron  microscope. 

Rajah 9 menunjukkan struktur kloroplas yang dilihat di bawah mikroskop elektron. 
 

                                                        

 

 

 

 

 

 

 

 

Diagram 9 

Rajah 9 

 Name the process that occurs in S. 

Namakan proses yang berlaku di S. 
     

 A Reduction of carbon dioxide 

Penurunan karbon dioksida 

B Photolysis of water 

Fotolisis air 
     

 C Synthesis of glucose 

Sintesis glukosa 
D Synthesis of starch 

Sintesis kanji 

H 

 

S 
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14 Diagram 10 shows the human digestive system. 

Rajah 10 menunjukkan sistem pencernaan manusia 

                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 10 

Rajah 10 

 

 Which  of the following organs A, B, C or D secretes hydrochloric acid? 

Antara organ A, B, C atau D berikut yang manakah merembeskan asid hidroklorik? 

 

 

15 Diagram 11 shows a section of a leaf . 

Rajah 11 menunjukkan keratan sehelai daun. 
                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

\ 
 

Diagram 11 

Rajah 11 

 

 What is the adaptation of the structure X to optimize photosynthesis? 

Apakah penyesuaian  yang terdapat pada struktur X untuk mengoptimumkan fotosintesis? 
     

 A Have a lot of chloroplast 

Mempunyai banyak kloroplas 
B Large air spaces between cell 

Ruang udara yang besar antara sel 
     

 C Transparent layer of the surface 

Lapisan permukaan yang lutsinar 
D Cylindrical cell arranged in long row 

Sel berbentuk silinder tersusun dalam 

barisan panjang 

C 

 

 

A 

B 

D 

 

X 
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16 Diagram 12 shows the structure of a villus in the ileum. 

Rajah 12 menunjukkan struktur vilus dalam ileum. 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Diagram 12 

Rajah 12 

 

 Which of the following carry large amounts of glucose and fat-soluble vitamins? 

Salur yang manakah membawa banyak glukosa dan vitamin larut dalam lemak? 

  

  Glucose 

Glukosa 

Fat soluble vitamins 

Vitamin larut dalam lemak 

 A P Q 

 B Q P 

 C R S 

 D S R 

 

 

17 When 0.4 g of groundnut is completely burnt, the temperature of 20 ml of water rises from  

30°C to 70°C. The specific heat capacity of water is 4.2 Jg°C . 

Calculate the energy value of the groundnut. 
 

Apabila 0.4g kacang tanah  dibakar dengan lengkap, suhu 20 ml air meningkat dari 30°C 

kepada 70°C. Muatan Haba Tentu air ialah 4.2 Jg °C.   

Hitung nilai tenaga bagi kacang tanah. 

     

 A 1400 Jg
-1

 B 3400 Jg
-1

 

     

 C 8400 Jg
-1

 D 7620 Jg
-1

 

 

 

 

 

 

 

 

 

 

Q S 

 
 

R   P 
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18 Diagram 13 shows an experiment to study the effect of light intensity on the rate of 

photosynthesis. The number of air bubbles released represents the rate of photosynthesis. 
 

Rajah 13 menunjukkan  eksperimen  yang mengkaji  kesan keamatan  cahaya  ke atas kadar  

fotosintesis. Bilangan gelembung udara yang dibebaskan mewakili kadar fotosintesis. 

 

 

 

 

 

 

 

 

 

 

 
Diagram 13 

Rajah 13 

 
 Which of the following graph shows the result of the experiment? 

Antara graf yang berikut yang manakah menunjukkan keputusan eksperimen? 
 

 

 A  

 

 

 

 

 

 

 

 

B  

     

 C  

 

 

 

 

 

 

 

 

 

D  

 

 

 

 

 

 

 

0.1% Sodium Hydrogen Carbonate solution 

0.1% Larutan Natrium Hidrogen Karbonat 
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19 Which is one of the end products of anaerobic respiration in yeast? 

Yang manakah adalah salah satu produk akhir bagi respirasi anaerobik  pada yis? 

  

 A Lactic acid 

Asid laktik 
B Ethanol 

Etanol 

     

 C 38 ATP 

38 ATP 
D Water 

Air 

 

 

20 Diagram 14 shows a living organism. 

Rajah 14 menunjukkan sejenis organisma hidup. 

 

                                                                                                  
 

Diagram 14 

  Rajah 14 

   

 Which of the following is true about the pathway of carbon dioxide in the organism? 

Antara berikut yang mana benar tentang urutan laluan karbon dioksida dalam organisma itu? 

  

 

 

A Spiracles           trachea            tracheoles           cells 

Spirakel                 trakea                  trakeol                   sel 

 

 

B Cells               tracheoles          spiracles            trachea 

Sel                        trakeol                 spirakel                 trakea 

 

 

C Spiracles          tracheoles          trachea             cells 

Spirakel                 trakeol                  trakea                   sel 

 

 

D Cells            tracheoles          trachea               spiracles 

Sel                    trakeol                   trakea                    spirakel  
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21 Diagram 15 shows the negative feedback in human body system.  

X is responsible for detecting the increase in the concentration of carbon dioxide. 
 

Rajah 15 menunjukkan mekanisme suap balik negatif dalam sistem badan manusia.  

X bertanggungjawab untuk mengesan pertambahan kepekatan karbon dioksida. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 15 

Rajah 15 

 

 

    Which of the parts labelled A, B, C or D in Diagram 16 is X? 

    Antara bahagian berlabel A, B, C atau D dalam Rajah 16 yang manakah  X? 

  

  

  

 

 

 

  

 

 

 

 

 

 

 

 

Diagram 16 

Rajah 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nerve impulses 

Impuls saraf 

 
 

Concentration of 

carbon dioxide 

increases 

Kepekatan 

karbon dioksida 

bertambah 

 

Detected by X  

Dikesan oleh X 

Respiratory 

Centre 

Pusat respirasi 

Respiratory 

Muscle 

Otot respirasi 

Normal 

concentration of 

carbon dioxide 

Kepekatan karbon 

dioksida normal 

B 

B 

 C 
   A 
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22 Diagram 17 shows the number of deaths in three different situation. 

Rajah 17 menunjukkan bilangan kematian yang berlaku dalam tiga situasi yang berbeza. 

 

0.5

1.5

2.5

3.5

4.5

5.5

 
 

 

 

 

 

Diagram 17 

Rajah 17 

 

 What are the harmful effects of smoking that caused the highest number of deaths? 

Apakah kesan berbahaya merokok sehingga menyebabkan bilangan kematian paling tinggi? 

 

 I Increases the risk of heart attacks and stroke. 

Meningkatkan risiko serangan jantung dan angin. 

  

 II High risk of  lung disease by damaging airways and the alveoli. 

Menyebabkan penyakit paru-paru dengan merosakkan laluan udara dan alveolus. 

  

 III Higher risk of getting  diabetes mellitus. 

Berisiko tinggi mendapat penyakit kencing manis.  

  

 IV Higher risk of getting lung cancer 

Berisiko tinggi mendapat kanser paru-paru. 

 

 A I, II and III 

I, II dan III 
B I, II and IV 

I, II dan IV 

  

 C I, III and IV 

I, III dan IV 
D I, II, III and IV 

1,II, III dan IV 
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23 Diagram 18 shows an interaction between two organisms, R and S of different species. 

Rajah 18 menunjukkan interaksi di antara dua organisma, R dan S yang berlainan spesies 

 

 

 

 

 

 

 

 

  

 

Diagram 18 

Rajah 18 

       

 Which of the following represent organism R and organism S? 

Antara berikut yang manakah mewakili organism R dan S? 

  

  R S 

 

 A 
Owl 

Burung Hantu 

Rat 

Tikus 

 

 B 
Shark  

Jerung 

Remora fish 

Ikan remora 

 

 C 
Alga 

Alga 

Fungus 

Kulat 

 

 D 
Crab 

Ketam 

Barnacles 

Teritip  

 

 

24 Diagram 19 shows parts of nitrogen cycle in the atmosphere.  

Rajah 19  menunjukkan sebahagian kitar nitrogen di atmosfera 

 

 

 

 

 

 

 

Diagram 19 

Rajah 19 

 

 What is bacteria X?  

Apakah bakteria X?  

     

 A Nitrogen-fixing bacteria  

Bakteria pengikat nitrogen 
B Nitrifying bacteria  

Bakteria penitritan 

     

 C Denitrifying bacteria  

Bakteria pendenitratan 
D Purifying bacteria  

Bakteria pengurai 

 

 

 

 

 
 

Organism R 

Organisma R 

 

 

Organism S 

Organisma S 

Benefit 

Berfaedah 

Benefit 

Berfaedah 

Nitrogen gas in atmosphere 

Gas nitrogen dalam atmosfera 

Nitrate 

Nitrat 

Bacteria X 

Bakteria X 
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25 Table 1 shows the data obtained from an experiment to study the population of snails in an area.  

Jadual 1  menunjukkan data yang diperoleh daripada eksperimen untuk mengkaji populasi 

siput dalam suatu kawasan. 

 

Number of snails 

in the first capture 

Bilangan siput 

dalam tangkapan 

pertama 

Number of snails in the second capture 

Bilangan siput dalam tangkapan kedua 

Number of unmarked snails in the 

second capture 

Bilangan siput yang tidak 

bertanda dalam tangkapan kedua 

Number of marked snails in the 

second capture 

Bilangan siput yang bertanda 

dalam tangkapan kedua 

60 53 15 

 

Table 1 

Jadual 1 

 

 Estimate the size of population of snails in an area. 

Anggarkan saiz populasi siput di kawasan tersebut. 

     

 A 13.2 B 17 C 272 D 362 

 

 

26 Diagram 20 shows a food web in an ecosystem 

Rajah 20 menunjukkan siratan makanan dalam suatu ekosistem 

 

       
 

Diagram 20 

Rajah 20 

 

 Which of the following statements about the food web in Diagram 21 are true? 

Antara berikut manakah pernyataan  tentang siratan makanan dalam Rajah 21 adalah benar? 

 

 I Snails received more energy compared to birds 

Siput menerima lebih tenaga berbanding dengan burung 

  

 II If the number of grasshopper increases, the number of snakes also increases 

Jika bilangan belalang bertambah, maka bilangan ular juga bertambah 

  

 III If the number of birds decreases, the number of frog and caterpillars also decreases  

Jika bilangan burung berkurang, maka bilangan katak dan beluncas juga berkurang 

  

 IV The total number of food chain in food web in diagram is 6 

Jumlah rantai makanan dalam siratan makanan dalam rajah di atas adalah 6 

     

 A I, II and III 

I, II dan III 
B I, II and IV 

I, II dan IV 
C I, III and IV 

I, III dan IV 
D II, III and IV 

II, III dan IV 
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27 Diagram 21 shows an environmental phenomenon 

Rajah 21 menunjukkan satu fenomena alam sekitar. 

  

 
 

Diagram 21 

Rajah 21 

 

 Which of the following represents the phenomenon? 

Antara berikut  manakah mewakili fenomena tersebut?  

     

 A Global warming 

Pemanasan global 
B Greenhouse effect 

Kesan rumah hijau 

     

 C Acid rain 

Hujan asid 
D Depletion of ozone layer 

Penipisan lapisan ozon 

 

 

28 Which of the following is correctly matched ? 

Antara berikut manakah padanan yang betul ? 

  

 

  
Unplanned development 

Pembangunan tidak terancang 

Impact 

Kesan 

 

 A 
Excessive use of inorganic fertilizers 

Penggunaan baja bukan organik yang berlebihan 

Eutrophication 

Eutrofikasi 

 

 B 
Glass building 

Bangunan berkaca 

Air pollution 

Pencemaran udara 

 

 C 
Excessive mining 

Perlombongan berlebihan 

Greenhouse effect 

Kesan rumah hijau 

 
D 

Dumping of domestic waste 

Pembuangan bahan buangan domestik 

Soil erosion 

Hakisan tanah 
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29 Diagram 22 shows the emission of various gases by a chemical factory in an industrial area. 

Rajah 22 menunjukkan pembebasan pelbagai jenis gas dari kilang kimia dalam suatu kawasan 

perindustrian. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 22 

Rajah 22 
 

 Which of the following is the effect of this activity? 

Antara yang berikut, manakah merupakan kesan daripada aktiviti ini?  
     

 A Reduce BOD value of water 

Mengurangkan nilai BOD air 
B Increase the humidity of atmosphere   

Meningkatkan kelembapan atmosfera 
     

 C Increase the acidity of the water 

Meningkatkan keasidan air 
D Reduce the vision distance problems 

Mengurangkan masalah jarak penglihatan 

 

30 Diagram 23 shows two type of aquatic organisms which live in a pond. 

Rajah 23 menunjukkan dua jenis organisma akuatik yang hidup di dalam sebuah kolam. 

 

 
Microorganism R 

Mikroorganisma R 

 

 

 
Organism S 

Organisma S 

Diagram 23 

Rajah 23 
 

 Which of the following is true regarding the relationship between the level of BOD in the 

water, the populations of R and the population of S ? 

Antara berikut, manakah yang benar mengenai hubungan antara paras BOD air, populasi R 

dan populasi S? 
 

  Level of BOD 

Paras BOD 

Population of R 

Populasi R 

Population of S 

Populasi S 

 

 
A 

Lower 

Lebih rendah 

Increases 

Semakin bertambah 

Decreases 

Semakin berkurang 

 

 
B 

Higher 

Lebih tinggi 

Increase 

Semakin bertambah 

Decreases  

Semakin berkurang 

 

 
C 

Lower 

Lebih rendah 

Decreases 

Semakin berkurang 

Decreases  

Semakin berkurang 

 

 
D 

Higher 

Lebih tinggi 

Increases 

Semakin bertambah 

Increases 

Semakin bertambah 

 

SO2      NO   

       NO2 
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31 Diagram  24 shows a longitudinal section of a human heart. 

Rajah 24  menunjukkan keratan membujur jantung manusia 

 
 

Diagram 24 

Rajah 24 

 

 What is P? 

Apakah P? 

     

 A Aorta     

Aorta 
B Pulmonary vein 

Vena Pulmonari 

     

 C Pulmonary artery 

Arteri Pulmonari 
D Posterior vena cava 

Vena kava posterior 

 

 

32 The following statements is about  blood cell 

Pernyataan berikut adalah bekaitan dengan sel darah 

  

  

 Without granules 

                                                     Tanpa granul 

 Destroy pathogens by phagocytosis 

          Memusnahkan patogen secara fagositosis 

 

     

 What is the type of  this blood cell? 

Apakah jenis sel darah ini? 

     

 A Erythrocyte     

Eritrosit 
B Platelet 

Platlet 

     

 C Neutrophil    

Neutrofil 
D Monocytes 

Monosit 
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33 Diagram  25 shows a double closed circulatory system of an amphibians 

Rajah 25 menunjukkan sistem peredaran tertutup ganda dua amfibia 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 25 

Rajah 25 

 

            

What is  P and Q? 

Apakah P dan Q? 

  

  P Q 

 

 
A 

Lungs 

Peparu 

Body tissue 

Tisu badan 

 

 
B 

Body tissue 

Tisu badan 

Lung 

Peparu 

 

 
C 

Lungs 

Peparu 

Brain 

Otak 

 

 
D 

Body tissue 

Tisu badan 

Brain 

Otak 

 

 

34 Diagram 26 shows an  experiment of bark ringing on a branch. 

Rajah 26 menunjukkan satu eksperimen menggelang kulit pokok pada satu dahan. 

 

                                   
 

Diagram 26 

Rajah 26 
 

 What will happen to guava Y after five weeks? 

Apakah yang akan berlaku kepada jambu batu Y selepas lima minggu? 
     

 A Grow bigger     

Tumbuh membesar 
B Shrinks in size 

Saiz mengecil 
     

 C Remains the same 

Kekal sama 
D Same size as guava X 

Saiz sama dengan jambu X 

   Bark Ringging 
  Menggelang kulit 

Guava X 

Jambu batu X 

Guava Y 

Jambu batu Y 

P 

Heart 

Jantung 

Q 

Keyword / kekunci : 

 Oxygenated blood 

 Darah beroksigen 

 Deoxygenated blood 

Darah terdeoksigen 
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35 Diagram  27 shows a vertebrae column of   human. 

Rajah 27 menunjukkan turus vertebra pada manusia. 

 

 
 

Diagram 27 

Rajah 27 

 

 

            

Which of the following is correct about T? 

Manakah berikut adalah benar tentang T? 

  

 A 

 

B 

 

  

 C 

 

D 

 
 

 

 

 

 

 

 

 

 

 

T 
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36 Diagram 28  shows a human’s ball and socket joint. 

Rajah 28 menunjukkan sendi lesung manusia 

 

 

V 

 
Diagram 28 

Rajah 28 

 

 Which of  the following is true about V? 

Manakah berikut benar mengenai V? 

     

 A Connect bone and muscle  

Menghubungkan tulang dan otot 
B Reduce friction between two bones 

Mengurangkan geseran antara dua tulang 

   

 C Connect two  bones     

Menghubungkan dua tulang 
D Produce  synovial fluid 

Menghasilkan bendalir sinovia 

 

 

37 Diagram 29 shows fin which involve in movement of fish 

Rajah 29 menunjukkan sirip yang terlibat dalam pergerakan ikan. 

 

 
   

Diagram 29 

Rajah 29 

 

 Which pair of the fins to avoid rolling and yawing? 

Manakah pasangan sirip yang mencegah golekan dan pesongan? 
     

 A U and V     

U dan V 
B X and W 

X dan W 
     

 C U and X 

U dan X 
D V and W 

V and W 

 

U 

X 

V 

W 
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38 The brain regulates body temperature, keeping it 

within a narrow range. The consequences when 

this fails can be life-threatening, may cause 

death due to heat stroke. Neurons in the brain 

adjust the balance between heat generation and 

heat loss from the body. 
 

Otak mengawal atur suhu badan, mengekalkan 

suhu pada satu julat kecil. Jika gagal, akan 

mengancam nyawa, boleh maut akibat strok 

haba. Neuron-neuron dalam otak mengawal 

keseimbangan antara penghasilan haba dengan 

pembebasan haba daripada badan. 
 

Diagram 30 shows structure of the human brain. 

Rajah 30 menunjukkan struktur otak manusia. 

      
 Which part of the brain controls the body temperature? 

Bahagian otak yang manakah mengawal suhu badan? 

     

 A Cerebrum     

Serebrum 
B Hypothalamus 

Hipotalamus 

     

 C Medula oblongata 

Medula oblongata 
D Spinal cord 

Saraf tunjang 

 

 

39 Diagram  31 shows the structure  of one type of neurons in nerve system. 

Rajah 31 menunjukkan struktur salah satu jenis neuron dalam sistem saraf. 

 

 
 

Diagram 31 

Rajah 31 

 

 This neuron connects to P and Q. What is P and Q? 

Neuron ini berhubung dengan P dan Q.   Apakah P dan Q ? 

    

  P Q 

 

 
A 

Interneuron 

Interneuron 

Effector 

Efektor 

 

 
B 

Receptor 

Reseptor 

Effector 

Efektor 

 

 
C 

Receptor 

Reseptor 

Interneuron 

Interneuron 

 

 
D 

Interneuron 

Interneuron 

Efferent neurone 

Neuron eferen  

 

 

 

P Q 

   

     
 

Diagram 30 

Rajah 30 

B 

A 

C 
D 
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40 The following informations show steps in the coordination of  ‘fight or flight’ situation. 

Maklumat berikut menunjukkan langkah-langkah dalam kordinasi bagi situasi ‘lawan atau lari’. 

 

 P More glycogen is converted to glucose  

Lebih glikogen ditukarkan kepada glukosa 
  

 Q The information is interpreted and sends nerve impulses to the adrenal glands. 

Maklumat diinterpretasi dan impuls dihantar ke kelenjar adrenal 
  

 R Nerve impulses from the receptors in eyes transmit to the brain. 

Impuls saraf dari reseptor pada mata bergerak ke otak 
  

 S Increase the energy production to give the suitable response 

Meningkatkan penghasilan tenaga untuk memberikan gerakbalas sesuai 

  

 Which of the following sequences of steps is correct during this situation. 

Antara langkah-langkah berikut, yang manakah urutan langkah yang betul semasa situasi ini? 

   

 A R  Q  P  S B P  S  R  Q 

   

 C R  P  Q  S D P  R  S  Q 
 

 

41 Diagram 32 shows the shoot cutting technique to produce a ‘bonsai’ plant . 

Rajah 32 menunjukkan teknik pemangkasan pucuk bagi menghasilkan pokok bonsai. 
                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Diagram 32 

Rajah 32 
 

 Why must the shoot part be removed ? 

Mengapakah bahagian pucuk perlu dibuang? 
     

 A To faster fruit ripening 

Mempercepatkan pemasakan buah 
     

 B To promotes a bigger partenocarpy fruits 

Untuk menggalakkan buah partenokarpi yang besar 
     

 C To promotes branching plant     

Untuk menggalakkan pengeluaran cabang pokok 
     

 D To maintain the freshness of flower and leaf     

Untuk mengekalkan kesegaran bunga dan daun 
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42 Diagram 33  shows a male reproductive system. 

Rajah 33  menunjukkan system pembiakan lelaki. 

 

Diagram 33 

Rajah 33 
 

 In which parts P, Q, R , S and T are sperms produced and stored ? 

Dalam bahagian yang manakah P,Q,R S  dan T , sperma dihasilkan dan disimpan ? 
 

 

43 Diagram 34  shows proses  P and Q and development of structure R and S in the formation of  

pollen grains in an anther of a flower 

Rajah 34 menunjukkan proses P dan Q serta perkembangan struktur R dan S semasa 

pembentukan debunga di dalam anter  

     
Diagram 34 

Rajah 34 

 What is P,Q, R and S ? 

Apakah  P, Q,R dan S ? 
 

  P Q R S 

 

 
A 

Meiosis  

Meiosis 

Mitosis 

Mitosis 

Diploid microspore 

Mikrospora diploid 

Pollen grains 

Debunga 

 

 
B 

Mitosis 

Mitosis 

Meiosis  

Meiosis 

Diploid microspore 

Mikrospora diploid 

Haploid microspore 

Mikrospora haploid 

 

 
C 

Mitosis 

Mitosis 

Meiosis  

Meiosis 

Pollen grains 

Debunga 

Diploid microspore 

Mikrospora diploid 

 

 
D 

Meiosis  

Meiosis 

Mitosis 

Mitosis 

Haploid microspore 

Mikrospora haploid 

Pollen grains 

Debunga 

  Site of production 

Tempat penghasilan 

Site of storage 

Tempat simpanan 

 A S P 

 B S R 

 C Q P 

 D P T 
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44 Diagram  35 shows  a development in the ovary. 

Rajah 35 menunjukkan perkembangan yang berlaku di dalam ovary. 

                                                      

    
 

Diagram 35 

Rajah 35 

 

 Which of the following statements about the stage labelled Y is correct ? 

Antara pernyataan berikut,  manakah benar tentang peringkat yang berlabel Y ? 

     

 A The thickness of the endometrium 

increases 

Ketebalan endometrium meningkat 

B The level of LH increases 

Aras LH meningkat 

     

 C The level of FSH increases 

Aras FSH meningkat 
D The level of progesterone decreases 

Aras hormone progesterone menurun 

 

 

45 Table 2 shows menstrual cycle of a woman. Her menstruation start on 3
rd

 March and her 

menstrual cycle is 28 days.  

Jadual 2 menunjukkan kitar haid seorang wanita. Beliau mengalami haid pada 3 Mac dan kitar 

haidnya ialah 28 hari.  

  

                                                      

Table 2  

 Jadual 2 
 

 Which week does ovulation occurs? 

Minggu berapakah dia akan mengalami ovulasi? 

     

 A Week 1 

Minggu 1 
B Week 2 

Minggu 2 

     

 C Week 3 

Minggu 3 
D Week 4 

Minggu 4 

  

Week 

Minggu 

March  

Mac 

  Sunday 

Ahad 

Monday 

Isnin 

Tuesday 

Selasa 

Wednesday 

Rabu 

Thursday 

Khamis 

Friday 

Jumaat 

Saturday 

Sabtu 

  1 - 1 2 3 4 5 6 

  2 7 8 9 10 11 12 13 

  3 14 15 16 17 18 19 20 

  4 21 22 23 24 25 26 27 
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46 Allele N is control for normal vision while allele n is control for colour blindness. If Linda is a 

carrier of colour-blindness while her husband, Lutfi, is normal, which of the following 

genotypes are matched correctly? 

 

 Alel N adalah untuk mengawal penglihatan normal manakala n adalah untuk mengawal buta 

warna. Jika Linda adalah pembawa buta warna manakala suaminya adalah normal, antara 

genotip berikut, manakah dipadankan dengan betul? 

  

  Linda Lutfi 

 A X
N 

X
n
 X

N 
Y 

 B X
N 

X
N
 X

n 
Y 

 C X
n 
X

n
 X

N 
Y 

 D X
N 

X
n
 X

n 
Y 

 

 

47 Haemophilia is a disease caused by a recessive allele, 

h, on chromosome X.  

For a mother who carries the hemophilia allele, the 

chances of giving birth to a child with hemophilia are 

the same for each pregnancy.  Even though she 

already has a child with hemophilia, she can still give 

birth to another.  

In other case, can a non-carrier mother give birth to a 

haemophiac child? 
 

Hemofilia adalah sejenis penyakit yang disebabkan 

oleh alel resesif, h, pada kromosom X.  

Seorang ibu pembawa alel hemofilia, peluang 

melahirkan seorang anak hemofilia adalah sama 

bagi setiap kandungan. Walaupun dia sudah 

mempunyai seorang anak hemofilia, dia masih boleh 

melahirkan anak lain yang hemofilia. 

Dalam kes yang lain, bolehkan seorang ibu bukan 

pembawa melahirkan seorang anak hemofilia? 

 

 

 

 

 

 

 

 

 

Diagram 36 

Rajah 36 

 

 Diagram 36 shows the genotypes of a married couple, Amin and Sarah.  

What is the probability for this couple to get a daughter who is a haemophiliac? 
 

Rajah 36 menunjukkan genotip sepasang suami isteri Amin dan Sarah. 

Apakah kebarangkalian pasangan ini akan memperoleh anak perempuan hemofilia? 

     

 A 0 % B 25 % 

     

 C 50 % D 100 % 

Parents:       Amin             x            Sarah 

Induk  

 

Genotype:               X
h 
Y              x             X

H 
X

H
 

Genotip    
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48 Diagram 37 shows a pedigree chart of  blood group inheritance in a family. 

Rajah 37 menunjukkan  salasilah pewarisan kumpulan darah dalam sebuah keluarga. 

 

 
 

Diagram 37 

Rajah 37 

 

Based on diagram 38,  what are the possible genotypes of the parent? 

Berdasarkan rajah 38, apakah genotip yang mungkin bagi ibu dan bapa tersebut? 

                                                      

     

 A I
B
I

B
 and I

B
I

B 

I
B
I

B
 dan I

B
I

B
 

B I
A
I

B 
and

   
I

A
I

B 

I
A
I

B 
dan

  
I

A
I

B
 

     

 C I
A
I

O
 and I

B
I

O 

I
A
I

O
 dan I

B
I

O
 

D I
A
I

B
 and I

O
I

O 

I
A
I

B
 dan I

O
I

O
 

 

 

49  

People with albinism have a reduced amount of melanin pigments or no melanin at all. 

They may have very pale hair, skin and eyes. Usually, they have a number of eye 

problems, such as: 

 problems with eyesight  

 nystagmus (involuntary eye movements) 

 photophobia (sensitivity to light) 

 

Orang albino memiliki kandungan pigmen melanin ataupun tidak mempunyai melanin 

langsung. Mereka berkemungkinan mempunyai warna rambut, kulit dan mata yang 

sangat pudar. Biasanya, mereka mempunyai beberapa masalah mata seperti: 

 masalah penglihatan 

 nistagmus (pergerakan mata luarkawal) 

 fotofobia (sensitif kepada cahaya)   

 

                                              
 Which of the following factor causes albinism in humans? 

Antara berikut, faktor manakah yang menyebabkan albinisme pada manusia? 

 

 A Crossing over 

Pindah silang 
B Gene mutation 

Mutasi gen 

     

 C Environmental factors 

Faktor persekitaran 
D Chromosomal mutation 

Mutasi kromosom 
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50 Diagram 38 shows the variation type of ear lobe. 

Rajah 38 menunjukkan variasi jenis cuping telinga. 

 

                             
Diagram 38 

Rajah 38 

 

 

            

Which of the following graph is the best represents the variation type of ear lobe? 

Antara graf berikut, manakah paling tepat mewakili variasi jenis cuping telinga? 

  

 A 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

B 

 

  

 C 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

D 

 

 

 

 

 

END OF QUESTION PAPER 
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Untuk Kegunaan Pemeriksa 

Bahagian Soalan 
Markah 

Penuh 
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diperolehi 

A 
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2 12  

3 12  

4 12  

5 12  

B 

6 20  

7 20  

8 20  
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Jumlah 100 
 

 

1. Kertas soalan ini adalah dalam dwibahasa. 

2. Soalan dalam Bahasa Inggeris mendahului 

soalan yang sepadan dalam Bahasa Melayu.  

3. Kertas soalan ini mengandungi dua bahagian. 

4. Jawab semua soalan dalam Bahagian A. 

Tuliskan jawapan anda di dalam ruangan yang 

disediakan pada kertas soalan. 

5. Jawab mana-mana dua soalan dalam 

Bahagian B. Tuliskan jawapan anda pada 

kertas bergaris dengan terperinci.   

6. Rajah yang diberikan dalam soalan tidak 

dilukiskan mengikut skala melainkan 

diberitahu. 

7. Markah yang diperuntukkan ditunjukkan di 

dalam kurungan. 

8. Cadangan tempoh melengkapkan Bahagian A 

ialah 90 minit, dan Bahagian B ialah 60 minit.  

9. Anda dibenarkan menggunakan kalkulator 

saintifik yang tidak boleh diprogramkan.  
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Section A  

Bahagian A 
 

[60 marks] 

[60 markah] 
 

Answer all questions in this section. 

Jawab semua soalan dalam bahagian ini. 

 
1 Diagram 1 shows a plant with its roots immersed in 0.001% nitrate solution, and the 

structure of a leaf cell and a root hair cell. 
 

Rajah 1 menunjukkan suatu tumbuhan dengan akar direndam dalam 0.001% larutan nitrat, 

serta struktur satu sel daun dan satu sel rerambut akar. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1 

Rajah 1 

  

 (a) (i) Name structure X and Y. 

Namakan struktur X dan Y. 
    

   
X : ………………………………………. 

Y : ……………………………………..... 

 

 

[2 marks] 

[2 markah] 

  

  (ii) What is the content of structure Y? 

Apakah kandungan dalam struktur Y? 
    

   
……………………...…………………… 

 [1 mark] 

[1 markah] 
  

 

 

 

 

0.001%   

Nitrate solution 

Larutan nitrat  

0.001% 

 

 

X 

 
Y 

Leaf cell 

Sel daun 

Root hair cell 

Sel rerambut akar 

For 
Examiner’s 

Use 

2 

1 
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 (b) (i) State the condition of the leaf cell. 

Nyatakan keadaan sel daun.  
  

  
 ……………………...…………………… 

 [1 mark] 

[1 markah] 
    

  (ii) Explain how the condition in (b) (i) is achieved. 

Terangkan bagaimana keadaan di (b) (i) dicapai. 
    

  
 …………………………………………………………………………………… 

…………………………………………………………………………………… 

 [2 marks] 

[2 markah] 

  

  (iii) State one importance of this condition to herbaceous plants. 

Nyatakan satu kepentingan keadaan ini kepada tumbuhan herba. 
  

  
 …………………………………………………………………………………… 

 [1 mark] 

[1 markah] 

  

 (c) Explain the uptake of nitrate ions into root hair cell. 

Terangkan pengambilan ion nitrat ke dalam sel rerambut akar. 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

[2 marks] 

[2 markah] 

   

 (d) The 0.001% nitrate solution is replaced with 20% nitrate solution.  

Larutan nitrat 0.001% digantikan dengan larutan nitrat 20%. 
   

  (i) Draw the diagram of one root hair cell. 

Lukiskan rajah satu sel rambut akar itu. 

 

 

 

 

 

 

 

 

 

 

 

  
[1 mark] 

[1 markah] 

 

For 

Examiner’s 

Use 

2 

1 

2 

1 

1 
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  (ii) Explain the condition of the root hair cell drawn in (d) (i). 

Terangkan keadaan sel rambut akar yang dilukiskan dalam (d) (i). 
   

  
 …………………………………………………………………………………… 

…………………………………………………………………………………… 

 [2 marks] 

[2 markah] 

 
2 Enzymes are biological catalysts that guide almost all cellular reactions. Without enzymes,  

biological reactions will take too long to complete. 
 

Enzim adalah pemangkin biologi yang mengawal kebanyakan tindak balas di dalam sel. 

Tanpa enzim, tindak balas biologi akan mengambil masa yang sangat lama untuk lengkap. 
 

Diagram 2.1 shows the ‘lock and key’ hypothesis of enzyme action. 

Rajah 2.1 menunjukkan hipotesis ‘mangga dan kunci’ tindakan enzim. 
 

 
 

Diagram 2.1 

Rajah 2.1 

 

 (a)  

 

Based on Diagram 2.1, which is the substrate? Explain why. 

Berdasarkan Rajah 2.1, yang manakah substrat? Terangkan mengapa. 
  

  Substrate 

Substrat   : ……………...…………………………… 

Reason 

Sebab      : ………………………...……………………………………………………. 

                  ………………………………………………………………………………  

[2 marks] 

[2 markah] 

  

 (b) The products of this enzyme reaction is fructose and glucose.  

Name the possible substrate. 

Hasil tindak balas enzim ini adalah fruktosa dan glukosa.  

Namakan substrat yang mungkin. 
  

  
……………………...………………………… 

 [1 mark] 

[1 markah] 

Active site 

Tapak aktif 

Q 

P 

R 
S 

For 
Examiner’s 

Use 

2 

12 

Total  

2 

1 
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 (c) In most reactions, enzyme is only needed in small quantity to act on substrate.  

Why? 

Dalam kebanyakan tindak balas, enzim hanya diperlukan dalam kuantiti yang kecil 

untuk bertindak ke atas substrat.  

Kenapa? 
  

  
……….…………………..…………………………………………...………………… 

[1 mark] 

[1 markah] 

  

 (d) Most laundry detergents contain enzyme amylase.  

Explain why. 

Kebanyakan sabun pencuci pakaian mengandungi enzim amilase.  

Terangkan mengapa. 
  

  
…………..……………………………………………………………………………… 

…………………………………………………………..……………………………… 

………………………………………………………………..………………………… 

 [3 marks] 

[3 markah] 

   

 (e) Diagram 2.2 shows a graph of the rate of reaction against the concentration of 

substrate. 

Rajah 2.2 menunjukkan graf kadar tindak balas melawan kepekatan substrat. 

  

 

 
 

 

Diagram 2.2 

Rajah 2.2 

 

  (i) Based on Diagram 2.2, explain the graph part PQ. 

Berdasarkan Rajah 2.2, terangkan graf bahagian PQ. 
  

   
…………..……………………………………………………………………….. 

…………………………………………………………..……………………….. 

[2 marks] 

[2 markah] 

  

 

Rate of enzymatic reaction 

Kadar tindakbalas enzim 

Substrate concentration( %) 

Kepekatan substrat (%) 

P 

Q 

 R                      S         

For 
Examiner’s 

Use 

1 

3 

2 
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ers
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  (ii) The part RS on the graph shows the rate of reaction is constant. Explain why.  

Suggest how to increase the rate of reaction from this point. Support your 

suggestion with suitable explanations. 
 

Bahagian RS pada graf menunjukkan kadar tindak balas malar. Terangkan 

mengapa.  

Cadangkan bagaimana untuk meningkatkan kadar tindak balas daripada titik 

ini. Sokong cadangan anda dengan penerangan yang sesuai.  
  

   
…………..……………………………………………………………………….. 

…………………………………………………………..……………………….. 

………………………………………………………………..………………….. 

 [3 marks] 

[3 markah] 

  
3 Diagram 3.1 shows the arm bones and the position of tricep muscle.  

Rajah 3.1 menunjukkan tulang lengan dan kedudukan otot trisep. 
 

 
 

Diagram 3.1 

Rajah 3.1 
 

 (a) Name bones M and N. 

Namakan tulang-tulang M dan N. 
    

  
M : ……………………………………………. 

N : …………………………………………..... 

 

 

[2 marks] 

[2 markah] 

  

 (b) (i) Complete Diagram 3.1 by drawing the biceps muscle, and show the attachments 

of the tendons clearly.  

Lengkapkan Rajah 3.1 dengan melukiskan otot bisep, dan tunjukkan pelekatan 

tendon-tendon dengan jelas. 

[2 marks] 

[2 markah] 

Triceps 

Trisep N 

M 

For 
Examiner’s 

Use 

3 

12 

Total  

2 

2 
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ool.m
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  (ii) State one difference between the condition of the biceps muscle and the triceps 

muscle. Give the reason for your answer. 

Nyatakan satu perbezaan antara keadaan otot bisep dan otot trisep. Berikan 

sebab bagi jawapan anda. 
  

  
 …………………………………………………………………………………… 

…………………………………………………………………………………… 

[2 marks] 

[2 markah] 

  

 (c) The habit of drinking milk is good for bone. What is the reason? 

Amalan meminum susu adalah baik untuk tulang. Apakah sebabnya? 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 [2 marks] 

[2 markah] 
  

 
 

Diagram 3.2 

Rajah 3.2 

 

 (d) Diagram 3.2 shows the structure of a joint. What is R and its function? 

Rajah 3.2 menunjukkan struktur satu sendi. Apakah R dan fungsinya? 
   

  
R : ..…………………………………………………..………………………………… 

Function : ……...……………………………………..………………………………… 

Fungsi                                                                                                               [2 marks] 

[2 markah] 

   

 (e) The production of fluid S is decreasing. Explain the effect. 

Penghasilan cecair S berkurangan. Terangkan kesannya. 
   

  
………………………………………………………..………………………………… 

………………………………………………………..………………………………… 

[2 marks] 

[2 markah] 

Patella 

Patela 

Tissue R 

Tisu R 

Fluid S 

Bendalir S 

For 
Examiner’s 

Use 

2 

2 

2 

2 

12 

Total  
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4 Diagram 4.1(a) shows a plant  that undergo photosynthesis process.  

Diagram 4.1(b) shows the cross section of leaf.  

Rajah 4.1(a) menunjukkan satu tumbuhan yang menjalani proses fotosintesis.  

Rajah 4.1(b) menunjukkan keratan rentas daun. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) State  two  products  of photosynthesis. 

Nyatakan dua hasil fotosintesis. 

 
1 : ……………………………………………….. 

2 : ……………………………………………….. 

 [2 marks] 

[2 markah] 

  

 (b) How cell T is adapted to increase the efficiency of  photosynthesis process. 

Bagaimanakah sel T disesuaikan untuk meningkatkan kecekapan dalam proses 

fotosintesis 

 
…………………………………………………………………………………….……. 

…………………………………………………………………………………….……. 

………………………………………………………………………………………….. 

[2 marks] 

[2 markah] 

 

 

 

 

 

T 

Sun 

Matahari 

 

Diagram 4.1(a) 

Rajah 4.1(a) 

U 

T 

Diagram 4.1(b) 

Rajah 4.1(b) 

For 
Examiner’s 

Use 

2 

2 aft
ers

ch
ool.m

y
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 (c) 

 

 

 

Diagram 4.2 shows cell U and pore R  during day time. 

Rajah 4.2 menunjukkan sel U dan liang R semasa siang hari.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Explain how the light intensity affected the size of pore R.  

Terangkan bagaimana keamatan cahaya  mempengaruhi saiz liang R. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

[3 marks] 

[3 markah] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 4.2 

Rajah 4.2 

Pore R 

Liang R 
Cell U 

Sel U 

For 
Examiner’s 

Use 

3 

aft
ers

ch
ool.m

y
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 (d) Diagram 4.3 shows a graph of relationship between percentage of absorption and 

release of carbon dioxide by the plant and the light intensity. 
 

Rajah 4.3 menunjukkan satu graf bagi perhubungan antara peratus penyerapan dan 

pembebasan gas karbon dioksida oleh tumbuhan dengan keamatan cahaya. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

 

 

(i) Based on Diagram 4.3, at point V, the rate of photosynthesis is equal to the 

rate of respiration. Give more imformation about point V. 
 

Berdasarkan Rajah 4.3, pada titik V, kadar fotosintesis adalah sama dengan  

kadar respirasi. Berikan lebih maklumat tentang titik V. 
 

…………………………………………………………………………………... 

…………………………………………………………………………………... 

…………………………………………………………………………………... 

[3 marks] 

[3 markah] 

 

  (ii) Many greenhouses are built in temperate countries . 

Suggest how the farmers are able to increase the crop yields in the 

greenhouses. Give reasons for  your answer. 
 

Rumah hijau banyak didirikan di negara iklim sederhana.  

Cadangkan bagaimana petani dapat meningkatkan hasil tanaman dalam 

rumah hijau tersebut. Berikan alasan bagi jawapan anda. 
 

………………………………………………………………………...………… 

…………………………………………………………………………...……… 

[2 marks] 

[2 markah] 

 

 

 

 

Diagram 4.3 

Rajah 4.3 

Percentage of carbon dioxide 

Peratus karbon dioksida 

Light intensity 

Keamatan cahaya 

Intake  of carbon dioxide increase 

Pengambilan karbon dioksida 

meningkat 

Release of carbon dioxide increase 

Pembebasan karbon dioksida 

meningkat 

For 

Examiner’s 

Use 

3 

2 

12 

Total  aft
ers

ch
ool.m

y



 

SULIT                                                                    11                                                                    4551/2 
 

4551/2 © 2015 Hak Cipta BPSBPSK  SULIT                                                                                                                        

5 Diagram 5.1 (a) show hormones P and hormone Q secreted by pituitary gland that are 

involved in ovarian cycle. 

Diagram 5.1 (b) shows the development of a zygote. 
 

Rajah 5.1 (a) menunjukkan hormon P dan hormon Q yang dirembeskan oleh kelenjar 

pituitari, yang terlibat dalam kitar ovari. 

Rajah 5.1 (b) menunjukkan perkembangan satu zigot. 

 

 

 

 

 

 

 

 

 

 

 

Diagram 5.1 (a) 

Rajah 5.1 (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 5.1 (b) 

Rajah 5.1 (b) 

 

 

 

 

Pituitary gland 

Kelenjar pituitari 

Hormone Q 

Hormon Q 
Hormone P 

Hormon P 

Follicle cell 

Sel folikel 

R                 S 

Implantation of embryo  

Penempelan embrio 

Fertilisation 

Persenyawaan 

Fallopian tube 

Tiub fallopio 

Ovulation 

Ovulasi 

Proses X 

Ovary 

Ovari 

Trophoblast villus 

Vilus trofoblas 

For 
Examiner’s 

Use 
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 (a) Explain the role of hormone P in the development of one follicle cell in the ovary. 

Terangkan peranan hormon P dalam perkembangan satu sel folikel di dalam ovari. 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 [2 marks] 

[2 markah] 

  

 (b) Pituitary gland produced low hormones Q due to a type of tumor called 

microadenomas.  

Explain the consequences of this condition. Refer Diagrams 5.1 (a) and 5.1 (b). 
 

Kelenjar pituitari menghasilkan sedikit hormon Q disebabkan sejenis ketumbuhan 

yang dipanggil mikroadenomas.  

Terangkan akibat keadaan ini. Rujuk Rajah-rajah 5.1 (a) dan 5.1 (b). 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 [2 marks] 

[2 markah] 

  

 (c) Explain how strutures R and S are different. 

Terangkan bagaimana struktur-struktur R dan S adalah berbeza. 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 [2 marks] 

[2 markah] 

  

 (d) Trophoblast villi will later develop into an amazing temporary organ that plays a 

crucial role in pregnancy in keeping the foetus alive and well.  

Explain how the organ is important.  
 

Vilus trofoblas kemudian akan berkembang membentuk satu organ sementara yang 

menakjubkan, yang memainkan peranan penting dalam kehamilan bagi memastikan 

fetus hidup dan sihat.  

Terangkan bagaimana organ ini penting. 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 [3 marks] 

[3 markah] 
  

 

 
 

 

 
 

 

 
 

 

 

For 
Examiner’s 

Use 

3 

2 

2 

2 
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 (e) A stem cell is a special cell with a unique ability to reproduce itself over long period. 

Stem cell can be isolated from embryos at the blastocyst stage. It has the remarkable 

potential to develop into many different cell types in the body during early life and 

growth. Diagram 5.2 shows a process in stem cell research. 
 

Sel stem adalah sel yang istimewa dengan kebolehan untuk membiak sendiri bagi 

tempoh yang lama. Sel stem boleh diasingkan daripada embrio pada peringkat 

blastosis. Sel stem mempunyai potensi untuk berkembang menjadi banyak jenis sel 

yang berlainan pada peringkat awal pertumbuhan. Rajah 5.2 menunjukkan proses 

dalam kajian sel stem. 

 

 

 

 

 
 

 
 

Diagram 5.2 

Rajah 5.2 

 
  By using your biological knowledge, how the stem cell research is benefitial to the 

human being. 
 

Dengan menggunakan pengetahuan biologi anda, bagaimanakah penyelidikan sel 

stem berfaedah kepada manusia. 
  

  
………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 [3 marks] 

[3 markah] 

 

 

 

Stem cells 

Sel stem 

Isolated stem cells 

Sel stem yang diasingkan 

Cultute medium 

Medium kultur 

Nerve tissue 

Tisu saraf 
Heart muscle tissue 

Tisu otot jantung 

 

 

Bone marrow tissue 

Tisu sum-sum tulang 

 

 

      Blastocyst 

      Blastosista 
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3 

12 
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Section B 

Bahagian B 
 

[40 marks] 

[40 markah] 
 

Answer any two questions in this section. 

Jawab mana-mana dua soalan dalam bahagian ini. 

 
6 (a) Diagram 6.1 shows the red blood cells are trapped by fibrin when a blood vessel rupture.  

Rajah 6.1 menunjukkan sel-sel darah merah diperangkap oleh gentian fiber apabila satu 

salur darah pecah.  

   

         
 
 

Diagram 6.1 

Rajah 6.1 

 
  In your opinion, is it necessary for the fibrin to form? Give your reasons.  

Pada pendapat anda, adakah pembentukan gentian fibrin itu perlu? Berikan sebab. 

[6 marks] 

[6 markah] 

 

 

 

 

 

 

 

 

Endothelium wall 

of blood vessel 

Dinding endotelium 

salur darah 

Red blood cells 

Sel darah merah 

Fibrin 

Gentian fibrin 

Platelet 

Platlet 

Connective tissue 

Tisu penghubung 
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 (b) Diagram 6.2 shows the internal structure of the human heart. P and Q are the blood vessels 

in the human heart. 

Rajah 6.2 menunjukkan struktur dalaman jantung manusia. P dan Q adalah salur-salur 

darah yang terdapat pada jantung manusia. 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 6.2 

Rajah 6.2 

 

  Compare blood vessel P and blood vessel Q. 

Bandingkan salur darah P dan salur darah Q. 

[8 marks] 

[8 markah] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Blood vessel Q 

Salur darah Q 

Blood vessel P 

Salur darah P 

Left ventricle 

Ventrikel kiri 

Right ventricle 

Ventrikel kanan 

Right atrium 

Atrium kanan 

Left atrium 

Atrium kiri 
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 (c) Congenital heart defects are problems with the heart's structure that are present at birth. 

These defects change the normal flow of blood through the heart.  

Over the past few decades, the diagnosis and treatment of these defects have greatly 

improved. Children who have simple congenital heart defects can survive to adulthood.  
 

Kecacatan jantung kongenital adalah masalah mengenai struktur jantung yang berlaku 

sejak lahir. Kecacatan ini mengubah pengaliran darah yang normal melalui jantung.  

Sejak beberapa tahun kebelakangan, diagnosis dan rawatan kecacatan ini telah   

bertambah baik. Kanak-kanak yang mengalami masalah kecacatan jantung kongenital 

dapat hidup sehingga dewasa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 6.3 

Rajah 6.3 

 

  Explain the health problem faced by a person with defect heart as shown in Diagram 6.3. 

Terangkan masalah kesihatan yang dihidapi oleh seseorang yang mempunyai kecacatan  

pada jantung seperti Rajah 6.3. 

[6 marks] 

[6 markah] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hole in ventricular septum 

Lubang pada septum ventrikel 
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7 (a) After standing for a long period during the school assembly, a boy fainted. This is because 

his blood pressure drops.  

Diagram 7.1 (a) shows a longitudinal section of brain.  

Diagram 7.1(b) shows a human heart. 

Selepas berdiri untuk satu jangka masa yang lama semasa perhimpunan di sekolah, 

seorang budak lelaki pitam. Ini disebabkan oleh tekanan darahnya yang menurun.  

Rajah 7.1(a) menunjukkan keratan memanjang otak.  

Rajah 7.1(b) menunjukkan jantung.  

 

 

                          
 

 

 

 

 

  (i) Based on Diagram 7.1(a) and 7.1 (b), explain how structure S and heart return the 

blood pressure back to normal.  
 

Berdasarkan Rajah 7.1(a) dan 7.1(b), terangkan bagaimana struktur S dan jantung 

mengembalikan tekanan darah kepada normal.  

[6 marks] 

[6 markah] 

   

 

 

Impulse 

Impulse 

Impulse 

Impulse 

Sino atrial node 

Nodus sino atrial 

S 

Diagram 7.1 (b) 

Rajah 7.1 (b) 

Diagram 7.1 (a) 

Rajah 7.1 (a) 
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  (ii) A woman was attacked by a robber on her way back from a bank. 

Seorang wanita telah diserang oleh perompak semasa pulang dari bank. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Describe how endocrine gland causes physiological changes in her body during the 

situation. 

Huraikan bagaimana kelenjar endokrin menyebabkan perubahan fisologikal dalam 

badannya ketika situasi tersebut. 

 [8 marks]  

[8 markah] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Help! 

Help! 
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 (b) A neurone is an electrically excitable cell that processes and transmit information through 

electrical and chemical signals.   

Diagram 7.2 shows neuron V and W. 
 

Neuron adalah sel-sel yang terangsang secara elektrik yang memproses dan menghantar 

maklumat melalui isyarat elektrik dan kimia.   

Rajah 7.2 menunjukkan neuron V dan W.  

 

 

 

 
 

 

 

 
 

 

 
 

        Diagram 7.2 

Rajah 7.2 

 
  Explain the similarities and differences between neuron V and neuron W. 

Terangkan persamaan dan perbezaan antara neuron V dan neuron W. 

 [6 marks] 

[6 markah] 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effector 

Efektor 

Neuron V 

Neuron V 

Neuron W 

Neuron W 

Receptor 

Reseptor 

Neuron W 

Neuron W 
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8 (a) Ecological succession is a continual series of changes in the structure and species 

composition of a community from initial colonization af an area by pioneer species until a 

stable complex climax community is reached. 

Sesaran ekologi adalah suatu proses berterusan yang melibatkan siri perubahan struktur 

dan spesis pada sesebuah komuniti daripada permulaan pengkolonian sesebuah kawasan 

oleh spesis perintis sehingga membentuk komuniti klimaks yang stabil. 

  

    
Diagram 8.1 

Rajah 8.1 
 

  Describe the changes that occur in the mangrove swamp ecosystem throughout the years 

that end up forming a stabil ecosystem as shown in Diagram 8.1. 

Huraikan perubahan yang berlaku di ekosistem paya bakau pada sepanjang tempoh masa 

sehingga akhirnya membentuk ekosistem stabil seperti yang ditunjukkan dalam Rajah 8.1. 

 [10 marks] 

[10 markah] 

Sea water level 

Aras air laut 

River and sea 

Sungai dan laut 
Zone A 

Zon A 
Zone B 

Zon B 

Zone C 

Zon C 

Climax 

community 

Komuniti 

klimaks 

1955 2015 X X 

Y Y 

Keys/Kekunci: 

 Mud 

Lumpur 

Zone A 

Zon A 

 Zone C 

 Zon C 

Zone B 

Zon B 
Zone A 

Zon A 

Climax 

community 

Komuniti 

klimaks 
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 (b) Though mangrove forests are in many ways very adaptable ecosystems, and are inherently 

able to respond to physical changes in their environment, they are highly vulnerable to oil 

toxicity and can be further damaged by many types of cleanup activities. Thus, we must 

approach any type of response or restoration activities in mangroves with knowledge and 

caution. 

Walaupun hutan bakau merupakan suatu ekosistem yang sangat cepat melakukan 

penyesuaian dan bergerak balas terhadap perubahan fizikal dalam persekitarannya, 

namun hutan bakau tidak mampu bertahan terhadap ketoksikan tumpahan minyak dan 

seterusnya kerosakan dan kemusnahan ditambah oleh kebanyakkan kerja-kerja 

pembersihan. Jadi, kita perlu menggunakan pendekatan atau melakukan pemuliharaan di 

hutan bakau dengan pengetahuan dan ketelitian. 

 

 

 
 

Diagram 8.2 

Rajah 8.2 

 
  As a biologist, suggest actions that should be taken to overcome the problems shown in 

Diagram 8.2. Support your suggestion with suitable explanations. 
 

Sebagai seorang ahli biologi, cadangkan langkah-langkah yang patut diambil utnuk 

mengatasi masalah ditunjukkan dalam Rajah 8.2. Sokong cadangan anda dengan 

penerangan yang sesuai.  

 [10 marks] 

[10 markah] 
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http://www.eoearth.org/articles/view/159955/
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9 (a) Diagram 9 shows a cross between a black male rabbit and a white female rabbit produce 

progeny with 4 white rabbits and 4 black rabbits. 

Rajah 9 menunjukkan kacukan di antara arnab jantan hitam dengan arnab betina putih 

menghasilkan 4 anak berbulu putih dan 4 anak berbulu hitam. 

 
       

 
 

Diagram 9 

Rajah 9 
 

 

  Allele B for black fur is dominant and allele b for white fur is recessive. 

Alel B untuk bulu hitam adalah dominan dan alel b untuk bulu putih adalah  resesif. 

 

Based on Diagram 9, answer the following. 

Berdasarkan Rajah 9, jawab yang berikut. 

 

 (i) Draw a genetic diagram to explain the phenotypic percentage of the offsprings in the 

cross. You may add any related information. 

Lukis rajah genetik untuk menerangkan peratusan fenotip anak dalam kacukan itu. Anda 

boleh tambah maklumat-maklumat yang berkaitan. 

 [6 marks] 

[6 markah] 

 

 (ii) What is the Mendel’s Law which explain the trait inheritance in Diagram 9?  

Support your answer with suitable explanations. 

Apakah Hukum Mendel yang menerangkan pewarisan trait dalam Rajah 9? 

Sokong jawapan anda dengan penerangan yang sesuai.  

[4 marks] 

[4 markah] 

 

 
 

 

 

 

 

 

 

Black rabbit 

Arnab hitam 

White rabbit 

Arnab putih 

Parent 

Ibu bapa 

Off spring 

Anak 

aft
ers

ch
ool.m

y



 

SULIT                                                                    23                                                                    4551/2 
 

4551/2 © 2015 Hak Cipta BPSBPSK  SULIT                                                                                                                        

 (b) Most people have Rh-positive blood, meaning that they produce the ‘Rh factor’, an 

inherited protein found on the surface of their red blood cells. About 15% of the white 

population and 7% of the African-American population lack the Rh factor. These people 

are Rh-negative. The allele for Rhesus positive is dominant to allele for Rhesus negative.  

The health of an Rh-negative person is not affected in any way. However, an Rh-negative 

mother is at risk of having a baby with Rh disease if she conceives a baby with an Rh-

positive father and the baby inherits the father's Rh-positive blood type. 
 

Kebanyakan manusia mempunyai darah Rh positif, iaitu badan menghasilkan faktor Rh, 

sejenis protein yang diwarisi terdapat pada permukaan sel darah merah. Dianggarkan 

15% dari kumpulan penduduk orang putih dan 7% dari kumpulan penduduk Afrika-

Amerika tidak mempunyai faktor Rh. Mereka dikatakan mempunyai darah Rh-negatif. 

Alel untuk Rhesus positif adalah dominan kepada alel Rhesus negatif. 

Kesihatan orang yang mempunyai Rh-negative tidak terjejas. Namun seorang ibu 

berdarah Rh-negatif menghadapi risiko mengandungkan bayi Rh-positif yang mewarisi 

daripada bapanya yang mempunyai darah jenis Rh-positif. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
  

  Explain how the inheritance of the Rhesus factor can be a problem to the pregnant 

mother and to the foetus she carries.  

Jelaskan bagaimana pewarisan faktor Rhesus boleh mendatangkan masalah kepada ibu 

yang mengandung serta kepada fetus yang dikandung itu. 

[10 marks] 

[10 markah] 
   

 

 

 

 

 

 
END OF QUESTION PAPER 

KERTAS SOALAN TAMAT 
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JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIBERITAHU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Untuk Kegunaan Pemeriksa 

Soalan 

Marka

h 

Penuh 

Markah 

diperole

h 

1 33  

2 17  

Jumlah 50 
 

 
 

 

 
 

 

 

1. Kertas soalan ini adalah dalam dwibahasa. 

2. Soalan dalam Bahasa Inggeris mendahului 

soalan yang sepadan dalam Bahasa Melayu.  

3. Kertas soalan ini mengandungi 2 soalan. Jawab 

semua soalan. 

4. Tuliskan jawapan anda bagi Soalan 1 di dalam 

ruangan yang disediakan pada kertas soalan. 

5. Tuliskan jawapan anda bagi Soalan 2 pada 

kertas jawapan dengan terperinci. 

6. Rajah yang diberikan dalam soalan tidak 

dilukiskan mengikut skala melainkan diberitahu. 

7. Markah yang diperuntukkan ditunjukkan di 

dalam kurungan. 

8. Cadangan tempoh melengkapkan Soalan 1 ialah 

45 minit, dan Soalan 2 ialah 45 minit. 

9. Anda dibenarkan menggunakan kalkulator 

saintifik yang tidak boleh diprogramkan. aft
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Answer all questions. 

Jawab semua soalan. 

Question 1 

Soalan 1 

 
 

Transpiration is the evaporation of water from 

plants. It occurs mainly at the leaves while 

the stomata are open. Plants absorb soil water 

through their roots. The transpired water is 

replaced by transporting more water from the 

soil to the leaves, where it changes to water 

vapour and is then released into the atmosphere. 
 

Transpirasi ialah proses penyejatan air 

daripada tumbuhan. Proses ini kebanyakannya 

berlaku pada daun ketika liang stoma terbuka. 

Tumbuhan menyerap air tanah melalui akar. Air 

yang tersejat digantikan dengan mengangkut 

lebih banyak air daripada tanah ke daun, yang 

seterusnya berubah menjadi wap air dan 

dibebaskan ke dalam atmosfera. 
 

There are a number of factors that determine transpiration rates. The relative humidity of air is one 

of the factors. As the humidity of the air surrounding the plant rises the transpiration rate falls. Air 

that is not fully saturated with water vapour will dry the surfaces of the plant. It is easier for water 

to evaporate into dryer air than into more saturated air.  
 

Terdapat beberapa faktor yang mempengaruhi kadar transpirasi. Kelembapan bandingan udara 

adalah salah satu daripadanya. Apabila kelembapan udara di sekitar tumbuhan meningkat, kadar 

transpirasi akan menurun. Udara yang tidak dipenuhi dengan wap air akan mengeringkan 

permukaan tumbuhan. Air adalah lebih mudah tersejat ke dalam udara kering berbanding udara 

yang tepu dengan wap air.  
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1.1 

Rajah 1.1 

 

Water absorbed by roots 

Air diserap oleh akar 

Transpiration 

Transpirasi 

 

Hibiscus shoot 

Pucuk pokok bunga raya  

Air-tight stopper 

Penutup kedap udara  

U-tube filled with water  

Tiub-U berisi air  
  

Pipette  

Pipet  

Transparent

glass box 

Kotak kaca 

lutsinar  
Petri dish containing  

calcium chloride to  

absorb water vapour  

Piring petri mengandungi 

kalsium klorida untuk 

menyerap wap air  
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A group of students carried out an experiment to investigate the relationship between the rate of 

transpiration and the relative humidity of air. Diagram 1.1 shows the potometer used in the 

experiment. The air in the transparent glass box is treated with different mass of calcium chloride.    
 

Sekumpulan pelajar menjalankan satu eksperimen untuk mengkaji hubungan antara kadar transpirasi 

dengan kelembapan bandingan udara. Rajah 1.1 menunjukkan potometer yang digunakan dalam 

eksperimen ini. Udara di dalam kotak kaca lutsinar itu dirawat dengan jisim kalsium klorida yang berbeza.  

 
Diagram 1.2 shows the initial water level in 

the pipette.  

Table 1.3 shows the water level observed 

after 10 minutes in each experiment with 

petri dish containing different mass of 

calcium chloride.  
   

Rajah 1.2 menunjukkan aras awal air di 

dalam pipet.  

Jadual 1.3 menunjukkan aras air yang 

diperhatikan selepas 10 minit bagi setiap 

eksperimen dengan piring petri yang 

mengandungi jisim kalsium klorida yang 

berbeza.   

 
         Diagram 1.2 

           Rajah 1.2 

 
Mass of calcium chloride (g) 

Jisim kalsium klorida (g) 
20 40 80 

Water level in the pipette after 

10 minutes 
 

Aras air di dalam pipet selepas 

10 minit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

  

 

 

Change in volume of water (cm
3
) 

Perubahan isipadu air (cm
3
) 

 
……………… 

 
……………… 

 
……………… 

 

Table 1.3 

Jadual 1.3 

 

5 

 

 
 

6 

 

 

 
7 
 
 

 

 

8 

 
 

 

 

9 

 

 

 

 

 

 

 

 

 

 
 

 
 

15 

 

 

3 

 

 
 

4 

 

 

 
5 
 
 

 

 

6 

 
 

 

 

7 

 

 

 

 

 

 

 

 

 

 
 

 
 

15 

 

 

2 

 

 
 

3 

 

 

 
4 
 
 

 

 

5 

 
 

 

 

6 

 

 

 

 

 

 

 

 

 

 
 

 
 

15 

 

Initial water level 

Aras awal air 

 
Pipette 

Pipet 

 
Water 

Air 

cm
3 

0 

 
 

 

1 

 
 

 

2 

 

 

 

3 
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(a) Complete Table 1.3 by stating the change in the volume of water in the pipette after         

10 minutes when 20g, 40g and 80g of calcium chloride is used in the experiment. 

Lengkapkan Jadual 1.3 dengan menyatakan perubahan isipadu air di dalam pipet selepas 

10 minit apabila 20g, 40g dan 80g kalsium klorida digunakan dalam eksperimen ini. 

[3 marks] 

[3 markah] 

 

(b) (i) Based on Table 1.3, state two observations. 

Berdasarkan Jadual 1.3, nyatakan dua pemerhatian.  

 

 
 

Observation 1 

Pemerhatian 1:  

…………………….…………………………………….…………………….……… 

…………………………….…………………………………………………….……. 

 

 

 
 

Observation 2 

Pemerhatian 2:  

…………………….…………………………………….……………………….…… 

…………………………….……………………………………………………….…. 

[3 marks] 

[3 markah]  

  

 (ii) State the inference for each observation made in (b) (i). 

Nyatakan inferens bagi setiap pemerhatian yang dibuat dalam (b) (i). 

 

 
 

Inference for observation 1 

Inferens bagi pemerhatian 1: 

…………………….…………………………………….……………………….…… 

…………………………….……………………………………………………….…. 

 

 
 

Inference for observation 2  

Inferens bagi pemerhatian 2: 

…………………….…………………………………….……………………….…… 

…………………………….……………………………………………………….…. 

[3 marks] 

[3 markah]  

 

 

 

 

 

 

 

 

 

 

 

For 
Examiner’s 

Use 

3 

3 

3 
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 (c) Complete Table 1.4 based on the experiment. 

Lengkapkan Jadual 1.4 berdasarkan eksperimen ini.                                 

[3 marks] 

[3 markah]  
 

Variables 

Pembolehubah 

Operating the variables 

Mengendalikan pembolehubah 

Manipulated variable 

Pembolehubah 

dimanipulasikan 

……………………........ 

…………………......….. 

…………………….…... 

How to alter the manipulated variable 

Bagaimana mengubah pembolehubah yang dimanipulasikan 
 

 

…………...…...……………………..…………………..…... 

……………….....………………………………….………... 

…………………….………………………………………… 

Responding variable 

Pembolehubah bergerak 

balas 

……………………......... 

…………………......….. 

…………………….…… 

How to determine the responding variable 

Bagaimana menentukan pembolehubah bergerak balas 
 

 

…………...…...……………………..…………………..…... 

……………….....………………………………….………... 

…………………….………………………………………… 

Controlled variable 

Pembolehubah 

dimalarkan 

……………………......... 

…………………......….. 

…………………….…… 

How to maintain the controlled variable 

Bagaimana menetapkan pembolehubah dimalarkan 
 

 

…………...…...……………………..…………………..…... 

……………….....………………………………….………... 

…………………….………………………………………… 
 

 

Table 1.4 

Jadual 1.4 

 

(d) State the hypothesis for this experiment.  

Nyatakan hipotesis bagi eksperimen ini.                 

 

 
…………………….…………………………………….…………………………………... 

…………………………….…….…………………………………………………………... 

…………………………………..…………………………………………………………... 

[3 marks] 

[3 markah] 

  

 

 

  

 

 

 

 

 

For 
Examiner’s 

Use 

3 

3 

aft
ers

ch
ool.m

y



 

SULIT                                                                    6                                                                      4551/3 
 

4551/3 © 2015 Hak Cipta BPSBPSK  SULIT                                                                                                                       

(e) (i) Based Table 1.3, construct a table and record the results of the experiment which 

include the following aspects:                    

Berdasarkan Jadual 1.3, bina satu jadual dan rekod keputusan eksperimen ini yang 

meliputi aspek-aspek berikut: 

 Mass of calcium chloride  

Jisim kalsium klorida  

 Change in volume of water  

Perubahan isipadu air  

 Rate of transpiration  

Kadar transpirasi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

                                                         
[3 marks] 

[3 markah] 
   

 (ii) Draw the graph of the rate of transpiration against the mass of calcium chloride on 

the graph paper provided in page 8. 

Lukiskan satu graf kadar transpirasi melawan jisim kalsium klorida di atas kertas 

graf yang disediakan di halaman 8. 

[3 marks] 

[3 markah] 
   

 (iii) Based on the graph drawn in (e) (ii), state the relationship between the rate of 

transpiration and the mass of calcium chloride.   

Explain your answer.  

Berdasarkan graf yang dilukis dalam (e) (ii), nyatakan hubungan antara kadar 

transpirasi dengan jisim kalsium klorida.  

Terangkan jawapan anda. 
 

 
 …......………………….……………………………………………………………… 

.....….………………………….……………………………………………………… 

……......……………………….……………………………………………………… 

[3 marks] 

[3 markah] 

For 

Examiner’s 

Use 

 Rate of transpiration    =    Change in volume of water 

 Kadar transpirasi                 Perubahan isipadu air  
 

                                                         Time taken 

                                                       Masa diambil  

3 

3 

3 
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(f) Based on the experiment, state the operational definition of transpiration. 

Berdasarkan eksperimen ini, nyatakan definisi secara operasi bagi transpirasi.    
 

 
…………………….…………………………………….…………………………….…….. 

…………………………….…….…………………………………………………….…….. 

…………………………………..…………………………………………………….…….. 

[3 marks] 

[3 markah] 

  

(g) The experiment is repeated by using another hibiscus shoot with six number of leaves, and 

the air is treated with 40g of calcium chloride. 

Predict the rate of transpiration. 

Explain your answer. 

Eksperimen ini diulang dengan menggunakan pucuk pokok bunga raya yang lain dengan    

6 helai bilangan daun, dan udara dirawat dengan 40g kalsium klorida. 

Ramalkan kadar transpirasi. 

Terangkan jawapan anda. 
 

 
…………………….…………………………………….…………………………….…….. 

…………………………….…….…………………………………………………….…….. 

…………………………………..…………………………………………………….…….. 

[3 marks] 

[3 markah] 

  

(h) The following list is some factors that can affect the rate of transpiration rate in plants. 

Senarai berikut adalah beberapa faktor yang boleh mempengaruhi kadar transpirasi 

pada tumbuhan. 
 

Relative humidity  

Kelembapan bandingan 

Surface area of leave  

Luas permukaan daun 

Topography 

Topografi 

Temperature  

Suhu 

Light intensity 

Keamatan cahaya 

Number of stomata  

Bilangan stomata 

 

Classify each character to the correct category of factor. 

Kelaskan setiap ciri berdasarkan kategori faktor yang betul.                                                                                        

   

 Biotic factor 

Faktor biotik 

Abiotic factor 

Faktor abiotik 

 

 

 

 

 

 

 

 

 

[3 marks] 

[3 markah] 

For 
Examiner’s 

Use 

3 

3 

2 

12 

Total  
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Graph of the rate of transpiration against the mass of calcium chloride 

Graf kadar transpirasi melawan jisim kalsium klorida 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rate of transpiration (cm
3
 minute

-1
)  

Kadar transpirasi (cm
3
 minit

-1
) 

Mass of calsium chloride (g)  

Jisim kalsium klorida (g) 
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Question 2 

Soalan 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
You are requested to help Lisa. You need to know well about the experiment before helping Lisa.    

By using suitable materials and apparatus available in your school laboratory, write out the planning 

of the experiment.  
 

Anda dikehendaki untuk membantu Lisa. Anda perlu betul-betul faham berkenaan eksperimen ini 

sebelum membantu Lisa. Dengan menggunakan bahan dan radas yang terdapat di dalam makmal 

sekolah anda, tuliskan satu perancangan bagi eksperimen ini.  
 

Your experimental planning need to include the following aspects: 

Perancangan eksperimen anda perlu meliputi aspek-aspek berikut: 
 

 Problem Statement 

Pernyataan masalah  

 Variables 

Pembolehubah 

 Hypothesis 

Hipotesis 

 List of materials and apparatus 

Senarai bahan dan radas 

 Experimental procedures 

Prosedur eksperimen 

 Presentation of data 

Persembahan data 

17 marks]  

[17 markah] 
 

END OF QUESTION PAPER 

KERTAS SOALAN TAMAT 

 

Lisa:  

I'm doing an experiment in school, "Does pH affect the rate of respiration in yeast?" I have to 

know what to be controlled and what to be observed in the experiment, and how. They said I need 

to plan the experiment, but I’m not sure how. I'm very stuck, can anyone help me please? 
 

Lisa: 

Saya menjalankan satu eksperimen di sekolah, “Adakah pH mempengaruhi kadar respirasi yis?” 

Saya perlu tahu apa yang perlu dikawal dan apa yang perlu diperhatikan dalam eksperimen ini, 

dan bagaimana. Mereka kata saya perlu rancang eksperimen ini, tapi saya tidak tahu bagaimana. 

Saya sangat buntu, bolehkah sesiapa bantu saya?  
 

 

Respiration is the cellular process of releasing energy from food. The main food used by cells for 

respiration is glucose. If oxygen is present, the animal, plant and yeast cells can carry out 

aerobic respiration. The overall process of aerobic respiration is as follows: 
 

Glucose  +  Oxygen    Energy  +  Carbon dioxide  +  Water 
 

If oxygen is absent then the cells carry out anaerobic respiration or fermentation. 
 

Respirasi ialah proses pembebasan tenaga daripada makanan di dalam sel. Bentuk makanan yang 

utama digunakan dalam respirasi adalah glukosa. Dalam keadaan kehadiran oksigen, sel-sel 

haiwan, tumbuhan dan yis menjalankan respirasi aerobik. Proses respirasi aerobik secara 

keseluruhan adalah seperti berikut: 
 

Glukosa  +  oksigen    Tenaga  +  Karbon dioksida  +  Air 
 

Sebaliknya jika tiada oksigen, sel-sel ini menjalankan respirasi anaerobik ataupun penapaian.  
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PAPER 1 

 

No  Answer No  Answer No  Answer No  Answer No  Answer 

1 B 11 A 21 B 31 C 41 C 

2 D 12 D 22 B 32 D 42 B 

3 B 13 B 23 C 33 A 43 D 

4 D 14 C 24 A 34 B 44 D 

5 A 15 C 25 C 35 D 45 C 

6 A 16 A 26 B 36 C 46 A 

7 D 17 C 27 D 37 D 47 A 

8 C 18 C 28 A 38 B 48 C 

9 B 19 B 29 C 39 C 49 B 

10 A 20 D 30 B 40 A 50 B 

 
 
 

PAPER 2 

 

Question 1 

No Criteria Marks 

(a) (i) Able to name the structure of X and Y. 

Answers:  

X : Vacuole  

Y : Cell wall 

 

 

1 

1 

2 

     (ii) Able to name the content of  X. 

Answers:  

P1 : Water / mineral salts / glucose  

P2 : Cell sap                                                                                           

(Any 1) 

 

 

1 

1 

 

1 

(b) (i) Able to state the condition of the leaf cell. 
Answers:  

P1 : Turgid 

 

 

1 

1 

    (ii) Able to explain how the condition in (b) (i) is achieved. 

Sample answers: 

P1 : Water molecule diffuse into the cell // Osmosis occur 

P2 : (0.001% nitrate) solution is hypotonic solution 

P3 : Create turgor pressure 

P4 : Towards cell wall 

(Any 2) 

 

 

1 

1 

1 

1 

2 

 

 

 

(iii) Able to state one importance of this condition to herbaceous plants. 
Sample answer : 

P1 : To give mechanical support 

 

 

1 

1 

(c)  Able to explain the uptake of nitrate ions into root hair cell. 

Sample answers: 
P1 : (Nitrate ion is uptake by) active transport 

P2 : (Move) from low concentration (of nitrate ions) to high concentration 

(of nitrate ions) // against the concentration gradient 

P3 : Using energy/ATP // (aided by ) carrier protein 

(Any 2) 

 

 

1 

1 

 

1 

2 
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(d) (i) Able to draw the diagram of one root hair cell in plasmolysed 

condition 
Sample answer: 

 

 

 

 

 

 

 

 

[Accept if the diagram is without the root hair]  

 

 

 

 

 

 

1 

1 

(ii) Able to explain the condition of the root hair cell 

Sample answers: 

P1 : (20% nitrate) solution is a hypertonic solution to sap cell of root hair 

P2 : Water molecule diffuse out from root hair cell (by osmosis) 

P3 : Vacuole/cytoplasm shrink // plasma membrane pull away from the cell 

wall. 

(Any 2) 

 

 

1 

1 

1 

2 

TOTAL 12 

 

Question 2 

No Criteria Marks 

(a)  Able to state the substrate and explain why. 

Answers:  

Substrate : Q 

Reason : Q has the shape that can fit the active site of the enzyme. 

 

 

1 

1 

2 

(b)  Able to name substrate. 

Answers: Sucrose 

 

1 

1 

(c)  Able to explain why enzyme is needed in small quantity to act on substrate. 

Answers: 

P1 : Enzymes do not change/destroy at the end of the reaction  

P2 : The same enzyme molecule can react on a large number of substrate 

molecules. 

(Any 1) 

 

 

1 

1 

1 

 

 

 

(d)  Able to explain why most laundry detergents contain enzyme amylase 

Sample answers: 

P1 : Amylase dissolves variety of stains/dirts 

P2 : Breaks down starches/carbohydrate stains on clothes.  

P3 : by hydrolysis 

P4 : The clothes can be washed easily/faster 

P5 : (It is) effective in a small amount.  

(Any 3) 

 

 

1 

1 

1 

1 

1 

3 

 

(e)(i) Able to explain the graph part PQ. 

Sample answers: 

P1 : When the substrate concentration increases, the rate of (enzymatic) 

reaction increases.  

P2 : The rate of reaction depends on the substrate concentration  

       // Substrate concentration is the limiting factor. 

P3 : More collision between the enzymes (molecules) and the substrates 

P4 : More enzyme-substrate complexes form 

(Any 2) 

 

 

 

1 

 

1 

 

1 

1 

2 
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(ii) Able to suggest how to increase the rate of reaction in part RS. 

Sample answers: 

P1 : There is an excess of substrate molecules.  

// Substrate molecules compete with one another for the active sites on 

enzymes. 

P2 : There is not enough/limited enzymes molecules to react  

        // Enzyme concentration has become the limiting factor. 

P3 : To increase the rate of reaction, increase the enzyme concentration. 

P4 : More active sites / enzymes available for the reaction. 

P5 : Or increase the temperature (to optimum level) 

P6 : More collision between the enzymes (molecules) and the substrates 

       // More enzyme-substrate complexes form 

(Any 3) 

 

 

1 

 

 

1 

 

1 

1 

1 

1 

3 

TOTAL 12 

 

Question 3  

No Criteria Marks 

(a)  Able to state the name M and N. 

Answers: 

M : Humerus 

N : Radius 

 

 

1 

1 

2 

(b) (i) Able to draw the biceps muscle based on two criteria. 

C1 : The attachment of tendon on humerus and radius  is correct. 

C2 : The biceps muscle is thicker than the triceps muscle. 

 

1 

1 

2 

     (ii) Able to state and explain one difference between the condition of biceps and 

triceps muscles. 

Sample answers:  

P1 : The biceps is thicker / shorter compared to the tricep. 

P2 : Biceps is in contraction while triceps is in relaxation.        

 

 

 

1 

1 

2 

(c)  Able to explain why milk is good for bone. 

Sample answers:  

P1 : Milk contains calcium  

P2 : for building of bones 

P3 : Milk contains vitamin  D 

P4 : for the absorption of calcium    

      (Any 2) 

 

 

1 

1 

1 

1 

 

2 

 

 

 

(d)  

 

 

 

 

Able to name R and to explain its function. 

Sample answers:  

P1 : R is ligament 

P2 : Connecting bone to bone 

P3 : Allow movement /walking //avoid dislocation of bone  

  (Any 2)     

 

 

1 

1 

1 

 

2 

(e) Able to explain the effect when the production of fluid S is decreasing. 

Sample answers:  

P1 : Less lubrication between bones 

P2 : Bones rub each other during movement // Prone to bone injury 

P3 : Pain when doing movement 

P4 : Hard to make movement 

 (Any 2)     

 

 

1 

1 

1 

1 

2 

TOTAL 12 
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Question 4 

No Criteria Marks 

(a) Able to state the two  products  of photosynthesis. 

Answers:  

P1 : Glucose 

P2 : Oxygen 

 

 

1 

1 

2 

(b) Able to explain the adaptation of cell T to increase the efficiency of  

photosynthesis process 

Sample answers:  

P1 : Cell T/ mesophyll palisade  has abundance of chloroplasts  

P2 : The arrangement of the cell is closed / upright 

P3 : to absorb more light energy 

P4 : to split /breakdown  water  molecule (and to produce oxygen / H atom) 

(Any 2) 

 

 

 

1 

1 

1 

1 

2 

(c) Able to explain how the light  intensity affected the size of pore R. 

Sample answers:  

P1 : Guard cell / U undergoes photosynthesis process 

P2 : Concentration of glucose increase // Active transport of potassium ions 

(into the guard cells)  

P3 : Osmotic pressure in the guard cells increase // The guard cells become 

hypertonic to adjacent cells 

P4 : Water diffuse  into the guard cell (by osmosis) 

P5 : The guard cells turgid, (thus stomata open widely) 

(Any 3) 

 

 

1 

1 

 

1 

 

1 

1 

3 

 (d)(i) Able to give more information about point V. 

Sample answers:  

P1 : Point V is a compensation point 

P2 : Percentage/volume/amount of carbon dioxide release is equal to the  

        concentration/volume/ percentage  of carbon dioxide absorb  by plant . 

P3:  All carbon dioxide release from respiration is used for photosynthesis 

P4 : All oxygen from photosynthesis is used for respiration 

(Any 3) 

 

 

 

1 

1 

 

1 

1 

3 

 

 

 

(d)(ii)  Able to suggest how to increase the crop yields in greenhouses. 

Sample answers:  

P1 : Increase the light intensity  

P2 : More water is broken down // Photolysis of water increases 

P3 : More H atom produced // more oxygen is produced 

P4 : More carbon dioxide fixed by H atom // more glucose is produced 

(Any 2) 

OR 

P5 : Increase the concentration of carbon dioxide 

P6 : More carbon dioxide reduced by H atom   

        // Increase the reduction of carbon dioxide 

P7 : More glucose produced 

(Any 2) 

OR 

P8 : Increase the temperature to optimum 

P9 : Increase the activity of (photosynthetic) enzyme 

P10 : More glucose is produced 

(Any 2) 

 

 

1 

1 

1 

1 

 

 

1 

1 

 

1 

 

 

1 

1 

1 

2 

 

TOTAL 12 
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Question 5 

No 5 Criteria Marks 

(a)  Able to explain role of hormone P in the development of one follicle cell in 

the ovary. 

Sample answers:  

P1 : Follicle Stimulating Hormone/(FSH)  

P2 : Stimulate the development of primary follicle into secondary follicle 

P3 : Stimulate primary oocyte undergoing meiosis I. 

(Any 2) 

 

 

 

1 

1 

1 

2 

(b) 

 

 

 

 

 

 

Able to explain the consequences of less LH. 

Sample answers: 

P1 : Less LH produced  

P2 : Ovulation cannot occurs 

P3 : Secondary oocyte are not released (into the fallopion tube)  

P4 : No ovum // Fertilisation could not occur.  

(Any 2) 

 

 

1 

1 

1 

1 

 

2 

(c) 

 

 

 

 

 

 

Able to explain how strutures R and S are different. 

Sample answers: 

P1 : R is blastocyst, S is morula  

P2 : R has more number of cells 

P3 : that formed by mitosis 

P4 : S is solid ball, R has cavity (filled with fluid).  

(Any 2) 

 

 

1 

1 

1 

1 

 

2 

(d)  Able to explain the function of placenta 

Sample answers:  

P1 : Produce progesterone (after three month pregnancy) 

P2 : to maintain thickness of endometrium wall. 

P3 : The fetus attach strongly 

P4 : Site for the exchange of respiratory gases/nutrient / waste product 

P5 : Foetus gets all cellular requirement for growth 

       // Get rid of waste to avoid toxicity 

P6 : Separate mothers blood circulation from fetus blood circulation 

P7 : Prevent mix of different blood group // Avoid agglutination 

P8 : Prevent mother blood pressure damage fetus blood vessel.          

(Any 3) 

 

 

1 

1 

1 

1 

1 

 

1 

1 

1 

3 

 

 

 

(e)  Able to suggest how the stem cell research benefit to human. 

Sample answers:  

P1 : medicinal field 

P2 : Stem cell undergo (repeated ) mitosis 

P3 : (and) differentiation 

P4 : to form specialized tissues/bone marrow/nerve tissue/ muscle 

P5 : (This process takes place in culture medium) that contain hormone        

        /nutrient 

P6 : Bone marrow for leukemia and chemotherapy       

P7 : Nerve cell for Parkinson and Alzheimer disease  

P8 : Heart muscle for heart disease 

P9 : Pancreatic islet cell for diabetes 

(Any 3) 

 

 

1 

1 

1 

1 

1 

 

1 

1 

1 

1 

3 

 

TOTAL 12 
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Question 6 

No 6 Criteria Marks 

(a)  

 

 

Able to give opinion why it is necessary for the fibrin to form. 

Sample answers:  

P1 : Yes 

P2 : Fibrin is an insoluble protein 

P3 : Fibrin need to form across the wound to stop erythrocytes from 

       flowing out of the blood vessel. 

P4 : Prevent excessive loss of blood from a wounded person 

P5 : Prevents microorganisms such as bacteria/ foreign substances  from  

        entering wound 

P6 : Enables wound to heal faster 

P7 : Prevent the blood pressure from dropping to a dangerously low level  

        (due to excessive blood loss) 

P8 : Maintain the circulation of blood in a closed circulatory system 

 (Any 6 ) 

 

 

 

1 

1 

 

1 

1 

 

1 

1 

 

1 

 

6 

(b) Able to compare  between the blood vessel P  (pulmonary vein ) and blood 

vessel Q (aorta) 

Sample answers:       

Similarities,        

S1 : Both carries oxygenated blood 

S2 : Both structure of the walls are three layers   

S3 : The walls are made up of smooth muscles 

Differences, 

 Blood vessel Q (aorta) Blood vessel P 

D1 Aorta Pulmonary vein  

D2 Blood flow away from heart Blood flow into the heart 

D3 Thick, muscular/elastic  Thin, less muscular/less elastic 

D4 to withstand high pressure for low blood pressure 

D5 Lumen size/diameter is small Lumen size/diameter  is large 

D6 Have no valve Have valves 

D7 No need to maintain the blood 

flow one way. 

Need to maintain the blood flow 

one way. 

D8 Carries blood from the heart to 

all parts of the body. 

Carries blood from the lung  to 

the heart 

(Any 8) 

 

 

 

 

1 

1 

1 

 

 

1 

1 

1 

1 

1 

1 

1 

 

1 

 

 

 

 8 

(c) Able to explain health problem faced by a person with defect heart as shown 

in Diagram 6.3 

Sample answers: 

P1 : When the heart beats, some of the blood in left ventricle flow through   

the hole in the septum into the right  ventricle. 

P2 : Allow the mixing of  oxygenated and deoxygenated blood. 

P3 : Blood flow at lower pressure in the aorta 

P4 : Less oxygen reaching the body cells  

P5 : The blood flowing through the hole creates an extra noise/ heart  

        murmur. 

P6 : Fatigue /tiredness 

P7 : Tiring /faint easily  during physical activity 

P8 : Shortness of breath 

P9 : A build up of blood and fluid in the lungs 

P10 : Swelling in the ankles/ feet/legs/ abdomen/  veins in the  neck 

 (Any 6)   

 

 

 

1 

 

1 

 

1 

1 

1 

 

1 

1 

1 

1 

1 

6 

TOTAL 20 
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Question 7 

No 7 Criteria Marks 

(a) (i) 

 

 

Able to explain  how  structure S  and heart  returns blood pressure back to 

normal. 

Sample answers:  

P1 : (When the blood pressure decrease), it will be detected by 

    baroreceptor  

P2 : (which) located at the wall of aorta   

P3 : Baroreceptor produce impulse 

P4 : Impulse is transmitted to medulla oblongata / S. 

P5 : Medulla oblongata sent impulse via sympathetic nerve  

P6 : to heart/ sino artrial  node (SAN) 

P7 : more impulse is initiated  

P8 : Rate of heartbeat increase// systole and diastole increase 

P9 : Size of blood vessel decrease // Blood vessel constrict 

P10 : Resulting in increase of blood pressure and back to normal 

 (Any 6) 

 

 

 

1 

 

1 

1 

1 

1 

1 

1 

1 

1 

1 

 

6 

(a)(ii) Able to explain how endocrine gland  causes the physiological changes in 

her body during the situation 

Sample answers:  

P1 : (In panic situation), medulla oblongata detect  

P2 : stimulate adrenal gland 

P3 : (Adrenal gland) secretes adrenaline hormone  

P4 : transports by the blood stream 

P5 : Adrenaline hormone stimulate heart to increase heartbeat 

P6 : to transport more oxygen / glucose to muscle tissue// increase blood 

       flow to muscle 

P7 : Breathing rate increase //breath fast /deeper 

P8 : to obtain more oxygen  

P9 : Convert glycogen to glucose 

P10 : level of glucose increase 

P11 : Rate of  respiration in  muscle increase 

P12 : more energy produce (to help fight in stressful situation) 

(Any 8)   

 

 

 

1 

1 

1 

1 

1 

1 

  

1 

1 

1 

1 

1 

1 

 8 

(c) Able to explain the similarities  and differences between neuron V and 

neuron W.  

Sample answer: 

Similarities, 

S1 : Both neuron involve in transmission of impulse 

S2 : Axon is covered by mylien sheath 

S3 : to speed up transmission  of impuls 

S4 : Both have cell body/ axon/ dendron /dendrite 

Differences 

 Neuron V  Neuron W 

D1 Afferent neuron Efferent neuron 

D2 Cell body at the middle of the 

cell 

Cell body at the terminal  of cell 

D3 Cell body located in ganglion of 

dorsal root 

Cell body located in grey matter 

of spinal cord 

D4 Transmit impulse from receptor 

to spinal cord/interneuron 

Transmit impulse from spinal 

cord/interneuron to effector 

/gland/muscle 

D5 Has long dendron Has short dendron 

D6 Has short  axon Has long axon 

 

 

 

 

1 

1 

1 

1 

 

 

1 

 

1 

 

1 

 

1 

 

1 

1 

6 
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(Any 6)  

TOTAL 20 

 

Question 8 

No Criteria Marks 

(a) 

 

 

Able to describe the changes that occur in the mangrove swamp ecosystem  

throughout the years that end up forming a dynamic ecosystem. 

Sample answers:  

P1 : The mangrove zone become broader towards the sea from their original 

        position (from 1995 to 2015) 

P2 : Colonisation and Succession has occurred 

 

Pioneer species: 

P3 : Avicennia sp /Zone A colonies of open area, exposed to the sea wave  

       and wind. 

P4 : Sonneratia sp/Zone A colonies at shady area , not exposed to the sea  

       water. 

P5 : Avicennia sp / Zone Ahas cable root system to withstand in the soft and   

muddy soil and wave action. 

P6:The roots of the pioneer species trap the mud, causing the soil to  

become more compact / soil level increases 

P7:  (as the soil increases) exposure to the tides and this makes the soil  

       unsuitable for the pioneer species. 

 

Primary successor  

P8: Rhizophora sp / Zone B  replace Avicennia sp / Zone A 

P9: Rhizophora sp / Zone B  has prop root 

P10: The roots of the primary successor species trap the mud, causing the 

         soil to become more compact / soil level increases 

P11: (as the soil increases) exposure to the tides and this makes the soil  

        unsuitable for the primary successor species. 

 

Secondary successor  

P12: Bruguiera sp / Zone C  replace Rhizophora sp / Zone B  

P13 : when  the land become higher/  firm 

P14: Bruguiera sp / Zone C is a larger species. 

 

Climmax community: 

P15:  (As the time passed), terrestrial plants such as Nypa sp/ pandanus sp  

         began to replace Bruguiera sp. /Zone C 

P16: Tropical rain forest develops 

(Any 10) 

 

 

 

1 

 

1 

 

 

1 

 

1 

 

1 

 

1 

 

1 

 

 

 

1 

1 

1 

 

1 

 

 

 

1 

1 

1 

 

 

1 

 

1 

 

10 

 (b) Able to suggest actions should be taken to overcome the problem and not 

damaging or destroying the mangrove ecosystem. 

Sample answers: 

P1 : natural biodegradation process  

P2 : add a chemical/ oil spill dispersants to the oil spill  

P3 : increase the surface area of oil molecule  

 

P4 : stimulate the growth of bacteria  

P5 : bacteria digest the oil spill  

 

P6 : by using enzyme lipase 

P7 : the oil will be broken down into small molecule 

 

 

 

1 

1 

1 

 

1 

1 

 

1 

1 

10 
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P8  : by using natural fibre from plant /e.g wild lemon grass 

P9  : as an absorbent 

P10:  absorb and coagulate the oil  

P11:  the combination of fibre and oil will not harm other organism in  

          mangrove ecosystem. 

 

P12 : physically removing the oil like using scoops 

 

P13 :Law enforcement to the oil company to fully responsible for the  

        cleaning of affected mangrove swamp. 

(Any 10)   

 

1 

1 

1 

1 

 

 

1 

 

1 

 

TOTAL 20 

 

Question 9 

No 9 Criteria Marks 

(a)  

 

 

Able to draw genetic diagram to show inheritance of fur colour. 

Answer: 

 

K Key: B- Dominant allele for black fur 

         b- Recessive allele for white fur 

 

P1: 

Parental  

Phenotype 

 

Black 

  

White 

 

P2 : Genotype  

 

x bb 

 

 

 

P4 : 

Meiosis 

 

 

Gametes 

 

 

 

           

  

 

 

 

 

 

 

 

 

P5: 

 

Random 

Fertilisation 

 

F1,    

Genotype 

 

 

 

 

 

Bb 

  

 

 

 

bb 

P6: Phenotype 

 

Black  white 

P7: Phenotype 

ratio 

1 : 1 

P8 : Percentage of offspring black fur and white fur is 50% 

each 

 

P3 : 

 

Meiosis and random fertilisation 

  

   (Any 6)  

 

 

 

 

1 

 

1 

 

1 

 

 

 

 

1 

 

 

 

 

 

1 

 

1 

 

 

1 

 

1 

 

1 

 

 

6 

 

 

 

 

 

 

Able to explain Mendel First Law applied in the inheritance of rabbit fur 

colour  

Sample answers: 

P1 : Mendel First Law/  Law of segregation 

P2 : Each characteristic is controlled by two allele // BB, Bb, bb 

P3 : Characteristic  black fur is controlled by Bb// characteristic of   

 

 

 

1 

1 

1 

4 

 

 

 

 

 

Bb bb 

B b b 

Bb bb 
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      white fur is controlled by bb 

P4 : During gamete formation/ meiosis 

P5 : lleles (B, b) separate / segregate 

P6 : each gamete will contain one factor/gene/allele /B or b 

       (Any 4) 

 

1 

1 

1 

 

 

 

 

(b) Able to explain how the inheritance of the Rhesus factor can be a problem to 

the pregnant mother.  

Sample Answer: 

P1 : (Problem will arise during pregnancy) if the mother is  

        homozygous recessive / Rhesus negative and 

P2 : the father is heterozygous for Rhesus positive/ /homozygous for 

       Rhesus positive 

P3 : Produce the child with 50% Rhesus positif// Produce child with 

       100% Rhesus positive 

P4 : (During late pregnancy or during birth) some of the foetal blood  

       diffuse into maternal blood 

P5 : through placenta 

P6 : This triggers the mothers blood to produce anti-rhesus antibodies. 

P7 : The harmful effect do not show during the first pregnancy 

P8 : With successive pregnancies, the antibody level builds up in the 

       maternal blood stream 

P9 : Her anti-rhesus antibodies may across the placenta 

P10 : And cause agglutination/haemolysis of the foetal red blood cell 

P11 : known as erythroblastosis fetalis. 

P12 : resulting in newborns being born with jaundice (yellowing of the  

         skin and eyes) 

P13 : could results in brain damage/heart failure/death 

(Any 10)   

 

 

 

1 

 

1 

 

1 

 

1 

 

1 

1 

1 

1 

 

1 

1 

1 

1 

 

1 

 

 10 

TOTAL 20 
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PAPER 3 

 

Question 1 

1 (a) [KB0603 - Measuring Using Number] 

Score Criteria 

3 

 

 

 

 

 

 

 

 

Able to state all the change in volume of water in cm
3
. 

Criteria: 

C1 Correct value with or without the correct unit  

C2 One decimal place 

 

Sample answers: 

Mass of calcium chloride (g) 20 40 80 

Change in volume of water (cm
3
) 2.8 4.6 8.2 

 

2 Able to state any 2 of the change in volume of water OR 3 correct value with wrong unit. 

 

1 Able to state any 1 of the change in volume of water OR 2 correct value with wrong unit. 

 

 

1 (b) (i) [KB0601 - Observation] 

Score Criteria 

3 Able to state any two observations correctly according to the criteria: 

C1 Mass of calcium chloride (g) 

C2 Change in volume of water (cm
3
) 

 

Sample answers: 

Horizontal 

1. (When the) mass of calcium chloride is 20g, the change in volume of water is 2.8cm
3
. 

2. (Air with) 20g calcium chloride, the water level is 2.8cm
3
. 

Vertical 

3. When more (mass of) calcium chloride is used, the level of water decreases. 

Horizontal/Vertical 

4. 20g of calcium chloride, the level of water is high / higher / highest. 

 

2 Able to state any one observation correctly and one incomplete observation. 

or 

Able to state any two incomplete observations. 
 

Sample answers for incomplete observations: 

Horizontal/Vertical 

1. 20g of calcium chloride is used. 

2. The level of water decreases. 

 

1 Able to/state any one idea of observation (Any 1 criterion) 

Sample answers: 

1. Different mass of calcium chloride is used. 

2. The level of water change. 
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1 (b) (ii) [KB0604 - Making inferences] 

Score Criteria 

3 Able to make one logical inference for each observation based on the criteria: 

C1 Plant / root absorbs water 

C2 Plant / shoot loses water // Water is transpired // Water is evaporated from plant 

C3 Air contains less water (vapour) // Relative humidity / air humidity is less / low  

// Air is drier.  
 

Sample answers:  

Horizontal/Vertical 

C1+C2 

1. Plant absorbs less water because less water is lost. 

2. More transpiration / lost by plant so more water is absorbed (by plant). 

3. More water is lost by plant so more water is absorbed. 

C1+C3 

4. Plant absorbs more water because the air drier.  

5. In low air humidity, more water is absorbed by plant. 

C2+C3 

6. More water is lost by plant because the air is drier. 
 

2 Able to make one logical inference for any one observation and one inaccurate inference 

for the other observation. 

or 

Able to make two inaccurate inferences base on one criterion (C1, C2 or C3) for each 

observation. 
 

Sample answers for incomplete inferences: 

1. Plant / root absorbs water 

2. Plant / shoot loses water // Water is transpired // Water is evaporated from plant 

3. Air contains less water (vapour) // Relative humidity / air humidity is less / low  

// Air is drier.  
 

1 Able to make an idea of inference with one criterion. 
 

Sample answers: 

1. Water is absorbed  

2. Water is lost // Water is evaporated 

3. Humidity is less / low // No water   
 

 
For 1(b)(i) Observation and (ii) Inference: 
 

Score Accurate Inaccurate Idea Wrong 

3     

2 
    

    

1 

    

    

    

    

0 
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1 (c) [KB061001 - Controling Variables] 

Score Criteria 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Able to state all the variables and the method to handle the variables correctly. 

 

Sample answers: 

Variables Method to handle the variables 

Manipulated variable:  

Mass of calcium chloride  

// Relative humidity // Air humidity 

 

Use different mass/amount of calcium chlorida 

// Use 20, 40, and 80g of calcium chloride  

 

Responding variable:  

Water level (in the pipette) after 10 

minutes // Final water level (in the 

pipette)  

// Change in water level/volume  

 

 

// Rate of transpiration 

 

 

(Measure and) record by using the pipette  

 

 

// Calculate (change in water level/volume) by 

using formula:    

    Final level/volume – Initial level/volume 

// Calculate (rate of transpiration) by using 

formula:  

    Change in water level/volume  

                  Time/10 

 

Controlled variable: 

Type of plant/shoot  

// Size of U-tube 

// Size/volume of glass box  

// Initial water level in the pipette 

// Time 

 

 

Fix / use hibiscus plant/shoot 

// Use same U-tube 

// Use same glass box 

// Initial water level (in the pipette) is 0 cm
3
 

// Fix 10 minutes 

 
 

2 Able to state 4 - 5 of the variables and the method to handle the variables correctly. 

1 Able to state 1 - 3 of the variables and the method to handle the variables correctly. 

 

1 (d) [KB0611 - Making Hypothesis] 

Score Criteria 

3 Able to state a hypothesis to show a relationship between the manipulated variable and 

responding variable and the hypothesis can be validated, base on 3 criteria: 

C1 Manipulated variable 

C2 Responding variable 

C3 Relationship (more/less) (Accept if wrong theory) 

 

Sample answers:  

1. The lower/higher the air humidity, the lower/higher rate of transpiration. 

2. When less/more calcium chloride (is used), the lower/higher the final water level (in the 

pipette) 

3. The lower/higher the relative humidity, the less/more the change in the water 

level/volume (in the pipette) 

4. The lower/higher the amount of calcium chloride, the lower/higher the water level (in the 

pipette) after10 minutes. 
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2 Able to state less accurate hypothesis to show a relationship between manipulated variable 

and responding variable base on 2 criteria. 

 

Sample answers:  

1. The lower/higher the humidity, the lower/higher rate of transpiration. (No C1)  

2. The lower/higher the air humidity, the lower/higher the transpiration. (No C2) 

3. When less/more calcium chloride (is used), the lower/higher the water level. (No C2) 

4. The lower/higher the relative humidity, the less/more the water level/volume. (No C2) 

5. The amount of calcium chloride affects the water level after10 minutes. (No C3) 

6. The rate of transpiration depends on the air humidity. (No C3) 

7. The air humidity depends on the rate of transpiration. (Reverse / No C3) 

 

1 Able to state idea of hypothesis to show a relationship between manipulated variable and 

responding variable base on 1 criterion. 

 

Sample answers (Idea of C1 and C2): 

1. The lower/higher the humidity, the lower/higher the transpiration.  

2. When calcium chloride is used, the lower/higher the water level.  

3. Transpiration occurs based on humidity.  

4. The water level affects the calcium chloride.  

 

 

1 (e) (i) [KB0606 - Communicating] 

Score Criteria 

3 

 

 

 

 

 

 

 

 

 

 

 

 

Able to tabulate a table and fill in data accurately base on three criteria: 

C1: Titles with correct units 

C2: Recording data, for Mass of calcium chloride and Change in volume of water  

C3: Calculation, for Rate of transpiration 

 

Sample answer: 

Mass of calcium 

chloride 

(g) // (gram) 

Change in volume of 

water  

(cm
3
) 

Rate of transpiration 

(cm
3
 minute

-1
) // cm

3
 per minute) 

20 2.8 0.28 

40 4.6 0.46 

80 8.2 0.82 
 

2 Able to tabulate a table base on two criteria. 

1 Able to tabulate a table base on one criterion. 

 

1 (e) (ii) [KB0608 - Space and Time Relationship] 

Score Criteria 

3 Able to draw a line-graph based on three criteria: 

C1: The x-axis and the y-axis are marked with appropriate values and constant scale. 

C2: All points are transferred correctly 

C3: Smooth/straight line touching all points (No extrapolation; not more than 3 small 

squares) 
 

2 Any two criteria 

1 Any one criterion 
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1 (e) (iii) [KB0607 - Interpreting Data] 

Score Criteria 

3 Able to state and explain the relationship between the rate of transpiration and the mass 

of calcium chloride and any two explanations. 

C1: Relationship 

Sample 1 – The more/higher the mass of calcium chloride, the more/higher the rate of 

transpiration. (If reverse – idea only)  

Sample 2 – The rate of transpiration increase linearly with the increase in the mass of 

calcium chloride. (If reverse – idea only) 

(Reject: Proportional) 

C2: Two Explanations: 

Sample 1 – Plant / root absorbs more water  

Sample 2 – Plant / shoot loses more water // More water is transpired // More water is 

evaporated from plant  

Sample 3 – Air contains less water (vapour) // Low relative humidity / air humidity is low 

// Air is drier.  

 

Sample answer: 

1. The higher the mass of calcium chloride, the higher the rate of transpiration, because the  

plant absorbs more water and more water is transpired.  

2. The more the mass of calcium chloride, the more the rate of transpiration, because the air is 

drier and more water is evaporated from the plant. 

 

2 Able to state the relationship and any one explanation, or idea of relationship and two 

explanations.   

1 Able to state the relationship, or idea of relationship and one explanation.   

 

1 (f) [KB0609 - Define Operationally] 

Score Criteria 

3 Able to state the meaning of transpiration operationally, based on the experiment. 

Criteria: 

C1 Transpiration is the evaporation of water from hibiscus plants / shoot.  

C2 Determined by the change in volume of water in 10 minutes 

/ change in water  level in the pipette after 10 minutes 

C3 Depends on air humidity / amount of water vapour in the air  
  

Sample answer: 

1. Transpiration is the evaporation of water from hibiscus shoot. The rate of transpiration is 

determined by the change in the volume of water in 10 minutes and is affected by the 

amount of water vapour in the air.  

 

2 Able to state any two criteria 
 

Sample answers: 

1. Transpiration is the evaporation of water from shoot. The rate of transpiration is 

determined by the change in the volume of water in 10 minutes and is affected by the 

amount of water vapour in the air. 

2. Transpiration is the evaporation of water from hibiscus shoot. The rate of transpiration is 

determined by the change in the volume of and is affected by the amount of water vapour 

in the air. 

 

1 Able to state any one criterion or at idea level only. 
 

Sample answers: 
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1. Transpiration is the lost of water in the form of water vapour from plants // Theory 

2. Transpiration is the evaporation of water from shoot.  

3. The rate of transpiration is determined by the change in the volume of water. 

4. Transpiration is affected by the amount of water vapour. 

 

 

1 (g) [KB0605 - Predicting] 

Score Criteria 

3 Able to predict the rate of transpiration when another hibiscus shoot with six number of 

leaves is used and the air is treated with 40g of calcium chloride, and explain the prediction 

based on three criteria. 

C1 Prediction: Any value more than 0.46 cm
3
 minute

-1 
// Higher than 0.46 cm

3
 minute

-1
. 

(Higher / without unit – idea level, no marks, can consider C2 and C3) 

C2 Explanation 1: Larger surface area of leaves // More number of stomata 

C3 Explanation 2: More water evaporated from leaves 
 

Sample answer:  

1. (The rate of transpiration is) 0.50 cm
3
 minute

-1 
because larger surface area of leaves and 

more water is evaporated from the leaves. 

2. More than 0.46 cm
3
 minute

-1 
because more stomata so more water is transpired out from 

the plant. 

 

2 Able to predict less accurately (Prediction+1explanation//Prediction (idea)+ 2 Explanations) 
 

Sample answer:  

1. The rate of transpiration is more because more stomata so more water is transpired out 

from the plant. 

2. 0.50 cm
3
, because larger surface area of leaves and more water is evaporated from the 

leaves. 

 

1 Able to give idea of prediction. (Prediction // Prediction (idea) + 1 Explanation) 

 

Sample answer:  

3. 0.50 cm
3
, because more water is evaporated from the leaves. 

4. More because more stomata on the leaves. 

 

 

1 (h) [KB0602 - Classifying] 

Score Criteria 

3 

 

 

 

 

 

 

 

 

Able to classify each character to the correct category of factor. 

 

Sample answer:    

Biotic factor Abiotic factor 

Surface area of leave  Relative humidity  

Number of stomata  Topography 

- Temperature 

- Light intensity 
 

2 Able to classify any 4 correctly. 

1 Able to classify any 2 correctly. 
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Question 2 

 

Problem Statement 

Score Criteria 

3 

 
Able to state the problem statement of the experiment correctly that include criteria:  

C1 Manipulate variables : pH (value/medium) // Acidic, alkali and neutral medium 

C2 Responding variables : Rate of respiration in yeast 

C3 Relation in question form and question symbol [?] 

 

Sample answers: 

1. What is the effect of (different) pH on the (rate of) respiration in yeast? 

2. Does pH affect the respiration in yeast? 

3. How acidic, alkali and neutral medium affecting the respiration in yeast?  

 

2 

 
Able to state the problem statement of the experiment with two criteria. 

 

Sample answers: 

1. What is the effect of pH on the respiration? 

2. Does acidic medium affect the respiration in yeast? 

3. How pH affecting the rate of respiration in yeast.  

 

1 

 
Able to state the of problem statement with one criteria or at idea level.  

 

Sample answers: 

1. What is the effect of HCl on the respiration? 

2. Does acidic medium affect the yeast? 

 

 

Variables 

Score Criteria 

3 

 

Able to state the three variables correctly 

 

Sample answers: 

Manipulate variables : pH (value/medium) // Acidic, alkali and neutral medium 

                                    // Type of solution 

Responding variables : Rate of respiration in yeast  

// Time taken for lime water turn cloudy  

// Change in height of water level  

// Time taken for diameter of dough / balloon to double 

Controlled variable: Temperature // Concentration of yeast suspension / glucose solution 

// Duration / time (of activity)  

 

2 

 

Able to state any two variables correctly 

 

1 Able to state any two variable correctly 
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Hypothesis 

Score Criteria 

3 

 
Able to state the hypothesis correctly according to the criteria. 

C1 Manipulate variables 

C2 Responding variables 

C3 Relationship of the variables  

 

Sample answers: 

1. In (medium of) pH 7 the rate of respiration in yeast is highest compared to other pH 

(mediums) / pH 2 and pH 9. [Accept pH value neutral, acidic and alkali] 

2. In neutral medium the rate of respiration in yeast is highest compared to other pH 

mediums / acidic and alkali mediums. 

 

2 

 
Able to state the hypothesis with two criteria. 

 

Sample answers: 

1. Different pH give different rate of respiration in yeast. 

2. pH affects the rate of respiration in yeast. 

3. The rate of respiration in yeast in (medium of) pH 7 / neutral medium is highest. 

4. In neutral medium the respiration is highest compared to other pH mediums / acidic and 

alkali mediums. 

 

1 

 
Able to state the hypothesis with one criterion.  

 

Sample answers: 

1. Different pH affect respiration. 

2. pH change the activity of yeast. 
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Materials and Apparatus 

Score 
Criteria 

Using Lime Water Using U-tube Using Dough Using Balloon 

3 

 

Able to state all 

functional materials / 

4*materials + 1 other 

material 

2*apparatus + 3 

other apparatus for 

the experiment. 

Materials:   

*Yeast // Yeast 

solution /suspension 

(1%), 

*Glucose // Glucose 

solution (1%) // Any 

sugar/starch/flour  

*Hydrochloric acid, 

// Sodium hydroxide 

// Buffer solution of 

pH 2, 7 and 9 (any 2) 

*Distilled water,   

Lime water  

Apparatus:  

*Test tube/boiling 

tube, *delivery tube, 

beaker, measuring 

cylinder, retort stand, 

stopwatch and water 

bath (beaker water 

and Bunsen burner). 

[Accept if not 

separately] [Reject if 

in wrong category] 
 

Able to state all 

functional materials / 

4*materials + 1 other 

material 

2*apparatus + 3 

other apparatus for 

the experiment. 

Materials:   

*Yeast // Yeast 

solution /suspension 

(1%), 

*Glucose // Glucose 

solution (1%) // Any 

sugar/starch/flour  

*Hydrochloric acid, 

// Sodium hydroxide 

// Buffer solution of 

pH 2, 7 and 9 (any 2) 

*Distilled water,  

Coloured water  

Apparatus:  

*Test tube/boiling 

tube, *U-tube, 

beaker, measuring 

cylinder, retort stand, 

stopwatch and water 

bath (beaker water 

and Bunsen burner). 

[Accept if not 

separately] [Reject if 

in wrong category] 
 

Able to state all 

functional materials / 

4*materials + 1 other 

material  

2*apparatus + 3 

other apparatus for 

the experiment. 

Materials:   

*Yeast // Yeast 

solution /suspension 

(1%), 

Glucose // Glucose 

solution (1%) // Any 

sugar  

*Hydrochloric acid, 

// Sodium hydroxide 

// Buffer solution of 

pH 2, 7 and 9 (any 2) 

*Distilled water,  

*Flour 

Apparatus:  

*Beaker/basin, 

*Measuring cylinder 

// Ruler, finger/ 

mixer/spoon/ladle, 

stopwatch and water 

bath (beaker water 

and Bunsen burner). 

[Accept if not 

separately] [Reject if 

in wrong category] 
 

Able to state all 

functional materials / 

4*materials + 1 other 

material  

2*apparatus + 3 

other apparatus for 

the experiment. 

Materials:   

*Yeast // Yeast 

solution /suspension 

(1%), 

*Glucose // Glucose 

solution (1%) // Any 

sugar/starch/flour  

*Hydrochloric acid, 

// Sodium hydroxide, 

// Buffer solution of 

pH 2, 7 and 9 (any 2) 

*Distilled water,  

 

Apparatus:  

*(Rubber) balloon,  

*Ruler,  

conical flask, 

measuring cylinder, 

stopwatch and water 

bath (beaker water 

and Bunsen burner). 

[Accept if not 

separately] [Reject if 

in wrong category] 
 

2 

 

Able to state all functional materials and apparatus; 4*materials + 2*apparatus  

and 2 other materials or apparatus for the experiment. 
 

1 
 

Able to state all functional materials and apparatus; 4*materials + 2*apparatus. 

 

Procedure 

Score Criteria 

3 

 

Able to state five procedures P1, P2, P3, P4 and P5 correctly. 

P1 :  How to Set Up The Apparatus (4P1) 

P2 :  How to Make Constant The Control Variable (1P2) 

P3 :  How to Manipulate The Manipulated Variable (1P3) 

P4:   How to Record The Responding Variable (2P4)  

P5 :  Precaution (1P5) 

2 Able to state three or four of any procedures P1, P2, P3, P4 and P5 completely. 

1 Able to state two of any procedures P1, P2, P3, P4 and P5 completely. 
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Example of Procedure: 

P Using Lime Water Using U-tube Using Dough Using Balloon 

P1 

 

 Label 3 test tubes / 

boiling tubes (as A, 

B and C). 

 Pour yeast 

suspension into a 

test tube 

 Mix with glucose 

solution 

 Connect delivery 

tube  

 Pour lime water into 

another test tube 

 Start stop watch 

 Label 3 test tubes / 

boiling tubes. 

 Pour yeast 

suspension into a 

test tube 

 Mix with glucose 

solution 

 Connect delivery 

tube  

 Connect to U-tube 

 Fill the U-tube with 

coloured water 

 Start stop watch 

 Mark initial/final 

coloured water level  

 Label 3 basin / 

trough  

 Pour yeast 

suspension into the 

basin 

 Mix with glucose 

solution 

 Mix with flour  

 Knead into a dough 

 Leave the dough 

aside 

 Start stop watch 

 Label 3 conical 

flask 

 Pour yeast 

suspension into the 

basin 

 Mix with glucose 

solution 

 Cover the mouth of 

conical flask with a 

rubber baloon 

 Leave the set-up 

aside 

 Start stop watch 

P2  2ml // 1% yeast 

suspension 

 2ml // 1% glucose 

solution 

 2ml HCl / NaOH / 

distilled water 

 2ml lime water 

 Water bath 

temperature 30°C 

 2ml // 1% yeast 

suspension 

 2ml // 1% glucose 

solution 

 2ml HCl / NaOH / 

distilled water 

 Time 10 minutes 

 Water bath 

temperature 30°C 

 2ml // 1% yeast 

suspension 

 2ml // 1% glucose 

solution 

 2ml HCl / NaOH / 

distilled water 

 100g flour 

 Water bath 

temperature 30°C 

 2ml // 1% yeast 

suspension 

 2ml // 1% glucose 

solution 

 2ml HCl / NaOH / 

distilled water 

 Water bath 

temperature 30°C 

 Type of baloon 

P3  Pour/mix with HCl, 

NaOH, distilled 

water (all three) 

// acidic, alkali and 

neutral solutions 

// Buffer solution of 

pH 2, 7 and 9  

 Pour/mix with HCl, 

NaOH, distilled 

water (all three) 

// acidic, alkali and 

neutral solutions 

// Buffer solution of 

pH 2, 7 and 9  

 Pour/mix with HCl, 

NaOH, distilled 

water (all three) 

// acidic, alkali and 

neutral solutions 

// Buffer solution of 

pH 2, 7 and 9  

 Pour/mix with HCl, 

NaOH, distilled 

water (all three) 

// acidic, alkali and 

neutral solutions 

// Buffer solution of 

pH 2, 7 and 9  

P4  Record the time 

taken for the lime 

water turns cloudy 

 In a table // 

Tabulate the data 

 Calculate the rate of 

respiration using 

formula; 1/time. 

 Record the change 

in the height of 

water level  

 In a table // 

Tabulate the data 

 Calculate the rate of 

respiration using 

formula; change in 

height/time. 

 Record the time 

taken for the 

diameter of the 

dough to double  

 In a table // 

Tabulate the data 

 Calculate the rate of 

respiration using 

formula; 1/time. 

 Record the time 

taken for the 

diameter of the 

baloon to double  

 In a table // 

Tabulate the data 

 Calculate the rate of 

respiration using 

formula; 1/time. 

P5  The test tubes 

containing yeast and 

glucose are closed 

tightly with rubber 

stopper (with 

delivery tube). 

 The end of delivery 

tube is immersed in 

the lime water. 

 The experiment is 

repeated twice to 

get average result. 

 The test tubes 

containing yeast and 

glucose are closed 

tightly with rubber 

stopper (with 

delivery tube). 

 The experiment is 

repeated twice to 

get average result. 

 Do not use your 

palm during 

kneading the dough 

 The experiment is 

repeated twice to 

get average result. 

 The mouth of the 

conical flask is 

covered tightly with 

the rubber baloon.  

 The experiment is 

repeated twice to 

get average result. aft
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Data  

Score Criteria 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Able to construct a correct table for the data tabulation. 

C1 Titles with correct units (1 mark) 

C2 Manipulated variables (at least 3 pH values/medium) (1 mark) 

 

Sample answers: 

 

[Using lime water] 
 

pH 
Time taken (for lime water turns cloudy) 

(minute) 

Rate of respiration 

(minute
-1

) 

2   

7   

9   

 

[Using U-tube] 
 

Medium  
Change in (coloured) water level 

(cm) 

Rate of respiration 

(cm min
-1

) 

Acidic   

Neutral   

Alkali   

 

[Using dough] / [Using baloon)  
 

Solution 
Change in diameter  

(cm) 

Rate of respiration 

(cm min
-1

) 

HCl   

Distilled 

water 

  

NaOH   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF MARKING SCHEME 
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