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Section A 

Answer all questions in this section. This section carries 55 marks.  

 

1. A student was given a sample of breakfast cereal to test it for the presence of carbohydrates.  

 

a. Name the elements present in Carbohydrates.  

______________________________________________________________________________ 

                                                                                                                                                  (1 mark)    

b. The student decided to test the sample for glucose. Describe the test the student should  

carry out and the results the student should expect if glucose is present.  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

                                                                                                            (3 marks) 

 

c. Glucose is an example of a monosaccharide. List the other 2 classes of carbohydrates.  

______________________________________________________________________________                       

                                                                                                                                             (2 marks)  

 

d. The student noticed on the packet that the cereal was enriched with iron. Give TWO reasons why 

the manufacturers would add iron to a breakfast cereal.  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

                                                                                                                                                 (2 marks) 

e. A few of the student’s classmates said that having a cereal containing the carbohydrate glucose is 

bad. Explain why such a statement is incorrect.  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

                                                                                                                                                 (2 marks) 

                                                                                                                       (Total 10 marks) 
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2. The diagram shows part of the human digestive system.  

 

 

 

 

 

 

 

 

 

 

 

a. The table below lists some processes that occur in the human digestive system.  

Complete the table using letters from the diagram to show where each process occurs. Write one 

letter only in each box.  

 

                   Process Letter 

Protein is first digested.   

Fat is emulsified.  

Bile is produced.   

Insulin is secreted by.   

 

                                                                                                                                                 (4marks)  

b.  Name the process by which muscles move food through the gut.  

____________________________________________________________________________ 

                                                                                                                                             (1mark) 

 

c. What biological term describes the process of removing undigested food from the body?  

_____________________________________________________________________________ 

                                                                                                                                             (1mark) 
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d. Some microorganisms infect the colon lining so that water cannot be absorbed. What effect 

might this have on the infected person.  

____________________________________________________________________________ 

                                                                                                                                           (1mark) 

(Total 7 marks) 

                                                                                  

3. People with cystic fibrosis cannot easily digest their food because the digestive enzymes they 

need are not present in the duodenum. One way of treating cystic fibrosis is for people to take 

tablets containing digestive enzyme with their meals. The diagram shows a section through a 

tablet.  

 

 

 

 

 

 

a. Give a possible reason to explain why the digestive enzymes are not present in the duodenum.  

_____________________________________________________________________________

_____________________________________________________________________________ 

(2 marks) 

 

b. List two types of digestive enzymes involved in carbohydrate and protein digestion that might be 

in the tablet and state their function.  

i.____________________________________________________________________________ 

ii.____________________________________________________________________________ 

(4 marks) 

 

c. It is important that the soluble coating does not dissolve until the tablet has passed through the 

stomach. Explain why the enzymes in the tablet might not work if they had been released in the 

stomach.  

_____________________________________________________________________________

_____________________________________________________________________________ 

(2 marks) 

(Total 8 marks) 
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4. The food web below shows feeding relationships between some organisms in the Antarctic 

Ocean near the South Pole.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

a. Use the information in the food web to complete the statements in the table below:- 

 

 

 

 

 

 

 

                                                                                                                                                 (5 marks) 

 

b. From the food web draw a food chain that has four trophic levels and include seals. List the 

trophic level in which the seal is found.  

___________________________________________________________________________ 

___________________________________________________________________________ 

                                                                                                                                       (2 marks)  

     Number  of  

Animals   

Producers   

Herbivores   

Secondary consumers   

Number of food chains   
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c. In winter there is very little light at the South Pole. Explain how this would affect the food 

web during winter.  

___________________________________________________________________________ 

       ________________________________________________________ 

                                                                                                                                                 (2 marks) 

d. Food chains rarely include more than five organisms. Use your knowledge about energy 

transfers to explain why. 

___________________________________________________________________________

___________________________________________________________________________                                                                                                                  

                                                                                                                                       (2 marks)  

                                                                                                                                   (Total 11 marks) 

 

5. Cheese making is a craft which dates back up to 5000 years.  

a. Put the stages of cheese making in the correct sequence by using the letters a-d.   

 

The milk is cooled down and the Cheese cultures added to the 

milk. Cheese cultures differ according to the type of cheese that 

needs to be produced.  

 

The milk is pasteurized.  

Rennet enzymes are added to the milk.   

The fat and protein content of the milk is adjusted.   

                                                                                                                                                                                                                                                       

(2 marks) 

b. Explain the importance of milk pasteurization.   

________________________________________________________________________________                

                                                                                                                                                  (1 mark) 

 

c. Predict what would happen to the cheese culture if there is contamination and the pH of milk is 

altered. Give a reason to explain your prediction.  

________________________________________________________________________________

_______________________________________________________________________________ 

                                                                                                                                            (2 marks) 
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d. In the formation of cheese, suggest what the cheese culture might use as a source of energy in the 

milk.      

________________________________________________________________________________ 

                                                                                                                                              (1 mark) 

 

e. Name the enzyme present in the rennet which turns the milk into curds.  

________________________________________________________________________________                 

                                                                                                                                              (1 mark) 

                                                                                                                                 (Total 7 marks) 

 

6. An investigation was carried out to find out how the rate of photosynthesis changed with light 

intensity at two different temperatures and at two different levels of carbon dioxide. The results are 

shown in the table below.  

 

Light intensity  

in arbitrary units 

Rate of photosynthesis in mm
3 

  

CO2 per cm
2
 per hour. 

Low CO2 High CO2 

20
o
C 30

o
C 20

o
C 30

o
C 

0 0 0 0 0 

1 53 54 55 55 

2 56 58 110 145 

3 56 59 150 170 

4 56 59 160 225 

5 56 59 180 250 

6 56 59 200 270 

7 56 59 200 275 

 

 

a. On the grid below plot a graph of Rate of Photosynthesis (y-axis) against Light intensity (x-axis) 

for the High carbon dioxide level at each temperature. Draw the two lines on the same axes. 

Join your points for each temperature using straight lines.  
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(6 marks)  
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b. Compare and contrast the effect of increasing light intensity on the rate of photosynthesis at 

high levels of carbon dioxide at 20
o
C and 30

o
C.  

_____________________________________________________________________________

_____________________________________________________________________________ 

                                                                                                                                                (2 marks) 

 

a. Describe the effect of the different temperatures on the relationships between light intensity 

and rate of photosynthesis at low levels of carbon dioxide.  

_____________________________________________________________________________

_____________________________________________________________________________ 

                                                                                                                                                  (1 mark)  

 

b. Explain why a change in temperature at high levels of carbon dioxide has a different effect on 

the rate of photosynthesis compared with a change in temperature at low levels of carbon 

dioxide.  

_____________________________________________________________________________

_____________________________________________________________________________ 

(2 marks) 

 

c. Farmers have attempted to increase crop yield by the use of glasshouses. Give an example of a 

measure adopted by the farmer to decrease the entry of harmful insects which might reduce crop 

yield.  

________________________________________________________________________________

________________________________________________________________________________  

(1 mark) 

 

             (Total 12 marks) 
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SECTION B  
 

Answer any THREE questions from this section. This section carries 45 marks. 

Write the answers for section B on a foolscap.  

 

Hopkins was a scientist who studied the effects of vitamins on the growth of rats. He 

had two groups of young rats, group A and group B.  

 

Group A was fed on a diet of pure protein, carbohydrates, fat, mineral salts and water. 

These rats failed to grow normally. Group B was fed on the same diet but with the 

addition of 2cm
3
 of milk each day. These rats grew well. After eighteen days the diets 

were swapped for each group so that group A now got the 2cm
3
 milk and group B 

received no milk. He plotted his results in the form of a graph. 

 

 

 

 

 

 

 

 

 

 

a. Name the other TWO macro nutrients mentioned in the passage and explain a simple test of 

how the presence of each nutrient can be tested.                                                          (6 marks)                                                                     

b. Use the graph to describe the changes in the mass of the rats in Group A and group B from day     

 18 to day 50.                                                                                                                       (2 marks) 
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 c. What conclusions can you draw as to the effect of milk on the growth of rats in Hopkin’s   

   experiment?                                                                                                                          (2 marks) 

 d. Water is one of the components given to mice. State two functions of water in the body. 

 (2 marks)                                                               

e. Complete the table below by filling in the missing information.  

Vitamin / Mineral  Function Source 

A   

 Skin and gum development   

Phosphorus    

 (3marks)                   

                                                                                                                                   (Total 15 marks) 

2. The diagram below shows a three dimensional section through a leaf.  

 

 

 

 

 

 

 

 

a. Name the cells labelled as A, B, C and Q.                                                                  (2 marks)  

b. Explain why the stomata open during the day and closes at night.                            (2 marks)  

c. The layer labelled P is very often referred to as being the main centre where  

photosynthesis takes place. List TWO adaptations that this layer has to carry out the  

maximum rate of photosynthesis in the leaf.                                                              (2 marks)                                                                                                                                              

d. A fungus attacked structure labelled R in the leaf. Give a possible consequence on the plant  

as a result of the fungus attack.                                                                                    (1 mark) 
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e. A student decided to carry out an experiment to test the presence of starch in the leaf.  

 

 

 

 

 

              

Step 1                    Step 2                            Step 3                               Step 4  

               Describe briefly the importance of steps 1 to 3 when testing the leaf for starch.    (3 marks) 

f. List TWO precautions that the student should follow when doing step 2.                (2 marks)   

g. Predict the results that the student is likely to obtain when testing the leaf for 

 starch.                                                                                                                           (1mark)                                                                                                          

h. The leaf blade is flat and thin. Explain.                                                                      (2 marks) 

(Total 15 marks) 

3. The following picture is showing a skull of a typical ruminant.  

 

 

 

 

 

 

 

 

 

 

 

a. Name the structures labelled A, B, C and D.                                                                      (2 marks) 

b. Give an example of a typical ruminant.                                                                                (1mark)  

  A   B 

  D 

  C 
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c. The ruminant follows holozoic nutrition. List and describe the stages of holozoic  

nutrition followed by ruminants.                                                                                             (5 marks)  

d. Name and describe the type of relationship between bacteria and the ruminant’s intestines.                           

                                                                                                                                                 (3 marks)                                                                                                                                                             

e. Villi are present in the ileum of both ruminants and human beings. Draw a diagram of  

a typical villus found in human beings.                                                                                  (3 marks)  

f. Describe TWO ways to show how the villus is adapted to carry out its function.              (2 marks)  

                     (Total 15 marks)  

4. Distinguish between:- 

 

a. Maltose and maltase.                                                                                               (2 marks) 

b. Pyramids of numbers and pyramids of biomass.                                                                (2 marks)                                                                                                                                                                                                                                                                                               

c. The function of Magnesium and Nitrogen.                                                                        (2 marks)                                                                                                                                                                                                                                                             

d. The function of Enterokinase and Hydrochloric acid.                                                       (2 marks)                                                                                   

e. Condensation and Hydrolysis reaction.                                                                              (2 marks) 

f. Autotroph and Saprophyte.                                                                                                 (2 marks) 

g. Deamination and Emulsification.                                                                                       (3 marks) 

           (Total 15 marks)  

5. Hydrogen peroxide is a harmful by product of many normal metabolic processes. In order to 

prevent damage to cells and tissue, it must be quickly converted into other, less dangerous 

substances. The student decided to carry out an investigation using liver in order to find out the 

temperature at which the enzyme catalase works at its best.   

a. Name the TWO substances produced during the decomposition of hydrogen peroxide. ( 2marks)                                                                                                                                               

b. The presence of one of the substances produced during the decomposition of hydrogen peroxide 

can be tested. Describe how this test can be carried out.                                                  (2 marks) 
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c. After doing the experiment the student recorded the following observations.  

Temperature  Shredded apple and 

hydrogen peroxide at 

25
0
C 

Shredded apple and 

hydrogen peroxide at 

 35
0
C 

Boiled Shredded apple 

and hydrogen peroxide 

45
0
C 

Observations  A little froth was 

produced.  

A lot of froth was 

produced.  

No froth was 

produced.  

 

c. Give a brief interpretation of the results obtained at each temperature.                              (3 marks)                                               

d. Draw a simple sketch to show how the change in temperature affected enzyme activity  (2 marks)                                                                                                                                                                                                                                               

e. List TWO other factors which should have been kept constant in the experiment to ensure that the 

rate of reaction varied because of a change in temperature only.                                           (2 marks)                                                                                                                      

f. After doing the experiment, the student decided to put some shredded apple in a test tube and add 

some water at room temperature. No reaction was observed. Explain this observation.       (2 marks)  

g. List TWO factors on which enzyme  product formation depends.                                     (2 marks)                                                                                   

                      (Total 15 marks)  

 


