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SMJK YOK BIN (CF) MALACCA 

TRIAL STPM BIOLOGY 2014 

 

NAME: _________________________ (             )         CLASS: 6AB 

Instructions: This paper consists of Section A, Section B and Section C. Answer ALL questions in both Section 

A and Section B in the spaces provided. Answer any two questions in Section C on the answer sheet provided. 

Begin each answer on a fresh sheet of paper.  

 

Section A: 15 Marks.  

  

1. Diagram 1 shows a sarcomere and an 

enlargement of actin and myosin filaments.  

  
                            

       Diagram 1 

Which part of the sarcomere represents the Z line? 

A. Feature F 

B. Feature R 

C. Feature G 

D. Feature S 

 

2. When a neuron is at resting potential, which of 

the following is true? 

A. Both sides of the cell are equally charged 

B. The inside of the cell is less positive 

C. The polarity across the membrane reverses 

D. The outside of the cell is less positive. 

 

3. Which membrane is part of the embryonic 

contribution to placenta formation? 

A. Amnion 

B. Chorion 

C. Allantois 

D. Zona pellucid 

 

4.  Which of the following disease is NOT caused 

by the failure of the immune system to 

distinguish between self and non-self antigens? 

A. Rheumatoid Arthritis 

B. Systemic Lupus Erythematosus 

C. Angina Pectoris  

D. Multiple Sclerosis 

 

5. In the cellular immune response, on which 

proteins are antigens displayed? 

A. Antibodies 

B. Class I MHC protein 

C. Class II MHC protein 

D. Interleukins 

 

6.  Diagram 2 shows an interaction between the 

cells involved in an immunity response. 

 
Which of the following state the development of 

human immune response correctly?  

 

A. Substance P is an antigen 

B  Cell M responds rapidly to a secondary infection 

by the same antigen. 

C  Substance P stimulates Cell K to divide actively 

to form Cell M and Cell N. 

D  Substance Q stimulates the formation of more 

lymphocytes in the lymph node. 
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7.  Diagram 3 shows the control of aldosterone 

secretion and its role. 

       
 

Select the correct statement about H and R. 

 H R 

A. ADH Increased 

reabsorption of 

Na
+
 

B. ADH Increased 

reabsorption of 

K
+
 

C. Aldosterone Increased 

reabsorption of 

Na
+
 

D. Aldosterone Increased 

reabsorption of 

Ca
+
 

 

8.  Diagram 4 shows the pressure changes in the 

aorta, left atrial and left ventricle. 

                           Diagram 4 

At which point does the semilunar valve of aorta 

close? 

 

 

 

9.  The role of Casparian strip in the endodermal 

cell of the root is  

A. To ensure the symplast transport of water and 

minerals  

B. To ensure the apoplast transport of water and 

minerals 

C. To strengthen the root structure 

D. To carry out active transport 

 

10. Diagram 5 shows the mechanism of a 

hormone action.  

  
                       Diagram 5 

Which of the following is NOT the example 

of structure P? 

A. Insulin 

B. FSH 

C. ADH 

D. Aldosterone  

 

11. Flow chart 1 shows the control of hormone 

Q and R in the growth of insects at larval and 

adult stages. 

Which of the following statement is true about 

the control of hormones Q and R in the growth 

of insects? 

 
                                Flowchart 1 

Which of the following statement is correct about 

the control of hormones Q and R in metamorphosis 

of an insect? 

A. Hormone R stimulates the development of larva 

characteristics with the presence of hormone Q 

B. Hormone Q stimulates the development of adult 

characteristics with the presence of hormone R 

C. Hormone R stimulates the moulting process at 

larval phase with the presence of hormone Q 

D. Hormone R stimulates the development of adult 

characteristics with the presence of hormone Q 
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12. The cold treatment given to seeds before it 

can germinate is known as 

A. Stratification  

B. Scarification 

C. Diapause 

D. Aestivation 

 

13. Which of the following is NOT true of 

xylem? 

A. Mature xylem cells are dead cells 

B. Companion cells supply nutrients to the 

xylem 

C. Xylem consists of vessels and tracheid 

D. Xylem cells contain pits 

 

 

 

 

 

 

 

 

 

 

14. The refractory period of an axon refers to 

A. The amount of time the axon needs to 

generate an impulse 

B. The minimum time interval before an axon 

can produce a subsequent action potential 

C. The time impulses take to travel from the 

sensory receptor to the central nervous system 

D. The time take for a stimulus to reach the 

threshold level in order to generate an action 

potential.   

 

15. Which of the following items are among the 

body’s defence system? 

I    Skin and sebum 

II  Stomach acid 

III Vaginal fluid 

IV Tears 

 

A. I, and IV only 

B. II and III only 

C. I, II and III only 

D. All of the above 

Section B: 15Marks.  

 

16. An experiment was set up to investigate the effect of photoperiod on flowering in Chrysanthemum plants. 

Four plants P, Q, R and S were exposed to different periods of light and dark in 24 hours. This was 

repeated every day for several weeks and the effects on flowering noted. 

The periods of light and dark and their effects on flowering are shown in the diagram. 

                              

 
                                 Diagram 1 

a. Based on the information given, identify the conditions required for flowering in Chrysanthemum plants. 

Justify your answer.                      [2M] 

____________________________________________________________________________________  

____________________________________________________________________________________ 
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b. Flowering in response to photoperiod ensures plants within a population flower at the same time. Explain how this 

enables genetic variation to be maintained.                                                                                                   [1M] 

____________________________________________________________________________________  

____________________________________________________________________________________ 

c. A horticulturist received an early order to supply chrysanthemum flowers for a floral festival. Explain 

briefly a method to ensure that these plants flower during the right time.                                              [3M]           

____________________________________________________________________________________  

____________________________________________________________________________________ 

____________________________________________________________________________________  

____________________________________________________________________________________ 

____________________________________________________________________________________  

 

d. Camels live in deserts where temperatures rise to 50 °C during the day and fall to minus 10 °C at night. The graph 

shows how the body temperature of a camel varied over a three day period. 

 
 

i. From the information given, what evidence is there that camels obtain heat from their own metabolism? [1M] 

____________________________________________________________________________________  

____________________________________________________________________________________ 

  

ii. What term is used for animals that obtain most of their body heat from their own metabolism?                 [1M] 

____________________________________________________________________________________  

____________________________________________________________________________________ 
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17. Llamas are native to the Andes Mountain in South America. Graph 1 shows the dissociation curve for 

Llama and human haemoglobin.  

                                                  

                                                                                    Graph 1 

 

a. On Graph 1, identify the oxygen dissociation curve for Llama and Human Haemoglobin by using symbol 

L and H respectively.                                                                                                                              [1M] 

 

b. Describe the differences between the dissociation curves for Llama and human Haemoglobin.           [3M] 

          _________________________________________________________________________________  

          _________________________________________________________________________________ 

c. Some athletes like runners and cyclists prepare for competition by training at high altitudes or by sleeping 

in a tent in which PO2 is kept artificially low. Explain why this training strategy may improve their 

performance.                                                                                             [3M] 

________________________________________________________________________________  

________________________________________________________________________________  

________________________________________________________________________________  

 

Section C: 30 Marks.  

 

18. a. Explain the effect of cocaine on the synapse of the sympathetic nervous system.                           [5M]   

       b. Explain the sliding filament hypothesis of muscle contraction.                                       [10M]  

  

19. a. State the meaning of “infectious disease”          [2M] 

b.State three differences between Malaria, and Cholera.                                                                     [3M] 

c.Explain the causes and transmission of dengue.                                         [10M]  

 

 

Graph 1 
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20. a. Cancer is also the number one killer in Malaysia. Cell mediated immunity is essential to fight against  

    the disease.  

    Explain the cell mediated response of immunity against cancerous cells.                                      [10M] 

 

 

b. Organ transplantation is often the only treatment for end state organ failure, such as liver and heart   

    failure. Describe the different types of transplantation and its risk of rejection.                   [5M] 

 

 

 

Set by Mdm WT KHOO 

 

Checked and approved by Mdm SF Tee  
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Answer scheme for Trial Sem2 2014 Biology 

1    A 2     B 3    B 4    C 5    B 

6    B 7     C 8    C 9    A 10  D 

11  C 12   A 13  B 14  B 15  D 

 
16. a. Condition– continuous/uninterrupted/constant/period of darkness must be 12 hours or more  

          Justification – if dark period too short/less than 12 hours or interrupted then flowering does   

                                  not occur  
          * reject complete ≠ constant / solid/steady darkness 12 hours or less light                       [2M] 

      b. Enables/allows sexual reproduction/cross pollination/ interbreeding/cross-breeding OR   

         Pollen able to fertilise/be carried to other plants  

         * reject Pollination alone, Self pollination, Reproduction alone, All plants release pollen at 

             sametime                                                                                                                         [1M] 

 

      c. Chrysanthemums is short day plants. Flowering can be delayed by keeping the plants in 

green   house (exposed to long daylength) or long night punctuated with flash of light. A few 

days before the festival, flowering is induced by subjecting the plants to short daylength.   

                  [3M] 

      d.i) Although temperatures fall to -10
o

C /are reduced at night the camel’s body temperature is 

maintained at about 36
o

C/higher than this OR body temperatures not same as environment 

and so does not fall to –10
o

C .                                                                                          [1M] 

 
        ii) Endotherm                [1M] 

 

17.  a. Llama is at left of the human curve 

       b. The dissociation curve of Llama is on the left of human Hb as Llama Hb has higher 

affinity for O2 than human Hb. Llama Hb is saturated with O2 at lower PO2 of the high 

altitudes but at the PO2, human Hb is only 80% saturated.  

      c. The athlete body would respond to training at atmosphere with lower PO2 by 

producing more RBC. Thus increase in no of haemoglobin, the athlete’s body would carry 

more O2. This increase aerobic capacity and improve the endurance.  

             
 
    18.a.  

 The cocaine molecules bind to the transport molecules and block the reuptake of 
norepinephrine by the presynaptic cell. 

 This causes norepinephrine accumulated at synaptic cleft.  

 More norepinephrine molecules bind to the receptors on the postsynaptic membrane. 

 Causing an increase in action potential generation and stimulates sympathetic nervous 
system. 

 This causes euphoria.  

 When the drug is removed, less action potential is generated. The decreased number of 
receptors creates a less sensitive nerve pathway. Withdrawal symptoms develop whereby 
the addict becomes sleepy, nauseate, feverish and shivers.  

 The cocaine users is now addicted.  
  
  b.   

 proposed by Huxley and Hanson 
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 When impulse arrives at the neuromuscular junction, acetylcholine is exocytosised into the 
synaptic cleft to attach to the receptors on the postsynaptic membrane.  

 T tubule increases the surface area of the postsynaptic membrane to increase the no of 
receptors and gated Na+ channel. 

 Action potential that generated stimulates the sarcoplasmic reticulum to release Ca2+ into the 
sarcoplasm 

 Ca2+  binds to troponin, causing tropomyosin reorientate and expose the myosin head binding 
site on the actin filament. 

 ATPase on myosin head hydrolyses ATP into ADP and inorganic phosphate becomes “high 
energy” state. 

 The myosin head attaches to the myosinhead binding site on the actin to form actomyosin 
cross bridge. 

 ADP and Pi are released, the the myosin head bends inwards.  

 The actin filament slides into the thick filament towards M membrane through ratchet 
mechanism. 

 
 

19a. Infectious disease is caused by the invasion or colonization of the body by pathogenic 
microorganism and results in any change from a state of health.  
 
b.  

Malaria Cholera 

Caused by protozoan 
(plasmodium sp.) 

Caused by bacteria (vibrio 
cholera) 

Transmitted by mosquitoes 
(Anopheles sp.) 

Transmitted by vector (flies) 
moving from faeces to food. 
Or by water borne material 
contaminated with faeces from 
infected person. 

Symptoms like high fever or 
anemia. 

Symptoms like nausea and 
vomiting, leg cramps, diarrhea, 
rapid loss of body 
fluids/dehydration 

 

c. the transmission of dengue and causes of the disease: 

 Causes: dengue fever caused by dengue fever virus / arbovirus 

  that is transmitted by vector like arthropods (mosquitoes/ticks) 

 Transmission: transmitted by vector Aedes mosquitoes.  

 Example: Aedes aegypti 

 Female aedes mosquitoes acquire virus while feeding on the blood of an infected person. 

 The viruses are passed on to humans through the bites of an infective female aedes 
mosquitoes  

 Within the mosquitoes, the virus infects the mosquito midgut and subsequently spreads to 
the salivary glands. 

 The mosquito can then transmit DENV for the rest of its life. 

 Dengue also can be transmitted by the use of infected blood products in transfusions or 
organ transplant 

 Vertical transmission might occur too, where, the infected pregnant woman can transmit the 
virus to the foetus through placenta. 
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20a. Cell mediated immunity: 
o If a body cell becomes cancerous, the cancer cell may make a mutant protein that is unique 

to the body and appear as a non-self antigen and displayed on the surface of the cancer 
cell.  

o Macrophage digests the cancer cell intracellularly and display the fragments of antigens 
bound to the MHC II protein on its plasma membrane. 

o The macrophage is now known as APC. 
o Th cells with CD4 receptor bind to the antigen-MHC complex on the APC  and activate Th 

cell 
o Hence, interleukin I (cytokines) is released  
o Cytokine released activates Tc cell 
o Tc cells become activated and proliferated. 
o Antigens of cancerous cells bound to MHC I protein and displayed on the plasma 

membrane.   
o Specific Tc cells that can recognize this antigen typically exist in the body. 
o Tc cells wih CD8 receptor bind to theantigen- MHC I complex. 
o Hence, the release of cytokines takes place. 
o Cytokines stimulate the release of perforin and causes the cancerous cells to lyse  
o The activated Tc cells then kill the cancer cells that display the same antigen.  
 

    b. types of transplantation: 

o Autograft: tissue from one are to another on the same person.  

No rejection since the tissues have the “self” antigen markers. 

o Isograft: Tissue is transplanted between two genetically identical persons.  

No rejection as the immune system does not respond to “self” antigen. 

o Allograft: Tissue which is transplanted from one individual to a genetically different 

individual of the same species.  

Rejection might occurs as the immune system recognises the foreign tissue as non-

self. It can be avoided by immunosuppression techniques.  

o Xerograft: also known as heterograft which is a graft of tissue taken from a donor of 

one species and grafted into a recipient of another species 

No rejection if the tissue of donor is genetically modified to not to produce antigens. 
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