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Gozo College 
Boys’ Secondary  

Victoria - Gozo, Malta 
‘Ninu Cremona’ 

 

Half Yearly Examination 2012 – 2013 

 

Form 4 JL. Track 3 Biology Time: 1½ Hours 

 

Name: ____________________        Class: ____________ 
 
 

 

SECTION A: Answer ALL questions in the space provided. This  

                        section carries 55 marks. 
 

1. Complete each sentence below by putting the correct number in the empty space   

    provided. The first one has been done for you. 

 

   (a) The number of different elements found in a carbohydrate is                                 3__ 

    

   (b) The number of tissue layers making up the wall of the human gut is               ______ 

 

   (c) The pH value in the small intestine is                                                               ______ 

 

   (d) The number of glycerol units formed from the hydrolysis of a lipid  

         molecule is                                                                                                        ______ 

 

   (e) The number of amino acids in a dipeptide is                                                     ______ 

 

   (f) The percentage of energy transferred from a trophic level of 10,000kJ             

        to a trophic level with 500kJ is                                                                          ______ 

 

(1,1,1,1,1 mark) 

(Total: 5 marks) 
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2. The diagram below shows side views of the skulls of a sheep and a rat.  

 

 

 
 

 

    (a) Three different types of teeth are present in the sheep’s skull diagram. Name and   

         label each of these types of teeth on the skull diagram above.                      (3marks) 

 

    (b) The jaw joint in both sheep and rats is loose. Explain why this should be loose. 

 

         ___________________________________________________________________ 

 

         ___________________________________________________________________ 

 (2marks) 

   (c) List two features shown in both diagrams which indicate that both these   

        animals are herbivores. 

 

1. _________________________________________________________________ 

 

2. _________________________________________________________________ 

 (2marks) 

    (d) Although both are herbivores, the skull of the sheep and that of the rat are not   

         exactly identical. Describe one structural difference that you identify from the   

         diagrams. 

         ___________________________________________________________________ 

 

         ___________________________________________________________________ 

(2marks) 

(Total: 9marks) 
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3. The diagram below shows a simple food chain found in the ocean. 

 

       Plankton        Barnacle larvae        Sand eel        Herring         Seal 

(microscopic plants) 

 

 

(a) Name the secondary consumer in this food chain.  

 

      ____________________                                                                                 (1mark)                                                                 

 

(b) Draw and label a pyramid of numbers to represent this food chain. 

 

 

 

 

 

 

 

 

 

 

 

 

(3marks) 

 

(c) The plankton converts light energy into chemical energy. Write a balanced equation   

     which summarises this process. 

 

     ___________________________________________________________________ 

(3marks) 

(d) This food chain contains five different organisms. Suggest why the number of   

          organisms in a food chain is rarely more than five. 

 

          ___________________________________________________________________ 

 

          ___________________________________________________________________ 

     (2marks) 

(Total: 9marks) 
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4. The diagram below shows the initial part of the small intestine in the region of the   

    pancreas. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

(a)      Name the part of the small intestine labelled A.  

 

            ______________________                                                                   (1mark) 

 

(b)      Name the secretion from the liver that passes along tube B. 

 

______________________                                                                   (1mark) 

 

(c) The stomach produces gastric juice containing hydrochloric acid. Give two 

reasons why this acid is important in the stomach. 

 

Reason 1     ____________________________________________________    

            

Reason 2     ____________________________________________________ 

                                            (2marks) 

 

(d) Describe two ways in which the contents of the small intestine are different at 

point C compared with point A. 
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1. ____________________________________________________________ 

 

    ____________________________________________________________ 

 

2. ____________________________________________________________ 

 

    ____________________________________________________________ 

(2marks) 

 

        (e) The liver and gall bladder are also associated with this part of the small intestine.   

             Draw and label these two organs in their appropriate position on the same   

             diagram provided on page 3.                                                                      (3marks) 

(Total: 9marks) 

 

 

5.  The table shows the stages in testing a green leaf for starch. Complete the table by    

    giving the effect that each stage has on the leaf. 

 

Stage Effect on leaf 

1. Put leaf in boiling water 

 

 

2. Put leaf in hot ethanol (alcohol) 

 

 

3. Wash leaf in water 

 

 

4.Add iodine solution 

 

 

(1,1,1,1 mark) 

(Total: 4marks) 

  

 

 

6. An experiment was carried out to investigate the effect of temperature on the rate of 

activity of the enzyme trypsin. Trypsin was added to a cube of cooked egg white inside a  

test tube. The time taken for the egg white to be digested was recorded. This was repeated 

at different temperatures. The results are shown in the table below. 

 

Temperature in 
0
C Time for digestion in minutes 

15 18 

25 9 

32 4 

37 3 

42 6 

50 30 
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(a) (i) Draw a line graph to show the results on the grid below. (Put temperature on the   

          horizontal axis and time on the vertical axis).                                               (4marks) 

 

 
 

 

          (ii) At which temperature did the enzyme work most efficiently? 

 

                ________________________________                                                   (1mark) 

 

        

 

 

  (iii) How long did it take for the enzyme to digest the egg white at this temperature? 

 

                ________________________________                                                   (1mark)  
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(b) (i) Explain why it took longer for the egg white to be digested at 15
0
C than at 25

0
C. 

 

          _________________________________________________________________ 

 

          _________________________________________________________________ 

 

          _________________________________________________________________ 

(2 marks) 

 

           (ii) Explain the result obtained at 50
0
C. 

 

                ________________________________________________________________ 

 

                ________________________________________________________________ 

 

                ________________________________________________________________ 

(2 marks) 

 

(c) State the role of trypsin in digesting the egg white. 

 

           __________________________________________________________________ 

(1mark) 

(d) Suggest one factor, other than temperature, which could affect the rate of   

      digestion brought about by trypsin. 

 

     _____________________________                                                                (1mark) 

(Total: 12 marks) 

 

 

 

 

7. The following sentences are about the functions of the liver. The underlined  parts of  

each statement are incorrect. Re-write these sentence parts correctly.  

     

 

(a) The liver deaminates excess glucose into urea. 

 

 

_________________________________________________________________ 

(1mark) 

 

(b) Amylase breaks down hydrogen peroxide into water and oxygen. 

     

 

           __________________________________________________________________ 

(1mark) 
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(c) Haemoglobin from worn-out red blood cells is converted into a pigment called 

bilirubin which gives bile its characteristic orange colour. 

 

 

__________________________________________________________________ 

(1mark) 

 

(d) When blood glucose levels fall, the glucose is stored as glycogen in the liver. 

 

 

__________________________________________________________________ 

(2marks) 

 

(e) Bile salts emulsify fats into fatty acids and glycerol to increase their surface area. 

 

 

__________________________________________________________________ 

(2marks) 

(Total: 7marks) 

 

 

 

 

 

 

 

 

 

Section B: Answer question 1 and any other 2 questions. 

 

1.Farmers can use their knowledge of limiting factors to increase crop growth in 

greenhouses. They may use artificial light so that photosynthesis can continue beyond 

daylight hours. The use of paraffin lamps inside a greenhouse increases the rate of 

photosynthesis because the burning paraffin produces carbon dioxide, and heat too. 

It is important that inside a greenhouse, the temperature does not get too hot and the light 

is not too bright, because too much heating and light can make plants produce less food. 

The air is just slightly humid, because if the air is too dry, the plants will wilt as a lot of 

water will evaporate from them, while if the air is too moist, fungal pests will grow.  

In modern commercial greenhouses, the light, heating, carbon dioxide and humidity are 

regulated by computer-controlled feedback mechanisms so as to keep running costs as 

low as possible.  
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(a) In some European countries, crops such as tomatoes are often grown in 

greenhouses. Explain why growers carry out the following changes in their 

greenhouses. 

(i) They provide artificial light                                                            (2 marks)   

(ii) They provide extra carbon dioxide in the air inside the greenhouse   

(2 marks) 

(iii) They control the temperature at which the plants inside the greenhouse 

grow.                                                                                               (2 marks) 

(b) The following graph shows the rate of photosynthesis of a tomato plant at different 

carbon dioxide concentrations. 

 

 

 

What is the limiting factor over range C? Explain your answer.               (3 marks) 

(c)  Suggest one possible limiting factor over range D.                                   (1 mark) 

 

(d) A student used the following method to observe a plant producing oxygen during 

photosynthesis. Explain why a water plant was used, rather than a land plant, in 

this experiment.                                                                                             (1 mark) 
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(e) Describe how you would modify this experiment to test each of the following 

hypotheses:  

(i) Photosynthesis happens faster at high light intensities than at low light intensities.  

(ii) Photosynthesis happens faster when plenty of carbon dioxide is available than 

when it is in short supply.                                                                       (2, 2 marks) 

                                                                                                      (Total: 15 marks) 

 

 

2. (a) Water is vital for all living organisms. Mention and explain one function of water 

which applies to plants as well as to animals.                                                       (2 marks) 

(b) There is an important metabolic reaction that happens in plants, but not in animals, 

which uses water as a reactant. Name this reaction.                                                (1 mark) 

(c) Protein can provide energy when respired. However a person whose diet is almost 

entirely composed of protein feels weak and lacks energy. Explain.                     (2 marks) 

(d) Apart from providing energy, mention two important functions of proteins in the 

body.                                                                                                                       (2 marks) 
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(e) A fat molecule is actually composed of different molecules joined together. Name the 

two parts composing a fat molecule.                                                                      (2 marks) 

(f) Some of the best sources of protein are meat and meat products, chicken and fish. 

Vegans are people who do not eat any meat or meat products. They only eat vegetables 

and plant materials. Mention two types of food which vegans can eat as a source of 

protein.                                                                                                                    (2 marks) 

(g) The government of a third world country has thousands of hungry people who are 

starving. The country authorities are considering two possible options. They can grow 

corn, then feed it to chickens and feed the chicken to these people or they can grow corn 

and feed it directly to the people. Which option would you choose? Explain your answer.               

(4 marks) 

                                                                                                      (Total: 15 marks) 

 

3. Give a biological explanation for each of the following facts: 

 (a) People who do not make much gastric juice are more likely to suffer from food 

poisoning than other people.                                                                                   (3 marks) 

(b) It is very important that the pyloric sphincter, which is a strong ring of muscles 

between the duodenum and the stomach, is tight and narrow. In fact, it only widens 

slightly during peristalsis of the stomach.                                                              (3 marks) 

(c) People suffering from coeliac disease have a condition in which there is the 

breakdown of several walls of the villi in the small intestines. Due to this condition, such 

persons usually lose weight and lack energy.                                                         (3 marks) 

(d) The small intestines are very long and the villi found internally provide a very large 

surface area.                                                                                                            (2 marks) 

(e) The alkali found in the pancreatic juice which is produced by the pancreas has a very 

important function.                                                                                                 (2 marks) 

(f) Bile contains no enzymes. However it is very important in the digestion of lipids.        

(2 marks) 

                                                                                                      (Total: 15 marks) 
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4 (a) Amylase is an enzyme found in human saliva. It catalyses the breakdown of starch 

molecules into maltose molecules. Explain what is meant by the term catalyse.   (1 mark) 

(b) At which of the following temperatures do you think amylase might work fastest, at 

25 C, at 35 C or at 45 C? Why?                                                                              (2 marks)                                                                                    

(c) Explain briefly how you would set up an experiment to test your answer in (b) 

regarding the optimum temperature for amylase to work. Your answer must include a 

short simple method, the results expected and a simple diagram.                         (6 marks) 

(d) Explain each of the following statements: 

(i) Each enzyme has its optimum pH and optimum temperature.                      (2 marks) 

(ii) Enzymes are specific                                                                                        (2 marks) 

(f) Biological washing powders act by the action of enzymes on stains. Keeping in mind 

the properties of enzymes, write one recommendation when using a biological washing 

powder.                                                                                                                   (2 marks) 

                                                                                                      (Total: 15 marks) 

 

 

5. (a) The following diagram represents the cross section of a dicot leaf. Name the parts 

labelled A, B, C, D, E and F.                                                                                 (6 marks) 
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(b) Mention and explain three adaptations of the leaf for photosynthesis             (3 marks) 

(c) The following graph shows the rate of photosynthesis and the rate of respiration in a 

plant on a day in spring. However the graph has not been labelled. Copy the graph and on 

it label: 

(i)       the line representing the rate of respiration,   

(ii)      the line representing the rate of photosynthesis, and   

(iii)    the 2 compensation points.                                                                           (4 marks) 

 

(d) Explain briefly what occurs, in terms of exchange of gases, at the compensation 

point. 

(2 marks) 

                                                                                                      (Total: 15 marks) 

 


