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Section A – Answer ALL questions in the space provided. This 

section carries 55 marks. 

1. Write the correct biological term to complete the following statement:-  

i. Calcium and Vitamin D help to prevent  ___________________  

ii. Vitamin which prevents night blindness __________________ 

iii. Reagents used to test for the presence of proteins _______________ 

iv. Chain which is made up of 5 amino acids _________________________ 

v. The class of carbohydrates to which glycogen belongs _______________ 

vi. The type of reaction that takes place when adding water to a carbohydrate 

_____________  

                                                                                      (Total 3 marks) 

2. A student used the apparatus shown below to measure the energy content of a 

piece of dried bread.  

  

 

 

 

 

 

 

 

The temperature of the water in the boiling tube at the start of the experiment 

was 15°C and the mass of bread was 0.4g. A student placed the bread on the 

mounted needle, lit the bread in the Bunsen flame then moved it as quickly as 

possible and held it under the boiling tube. After the bread had completely burned, 

the temperature of the water was 38°C.  
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ai. Explain why the temperature of the water in the boiling tube increased during 

the experiment.  

___________________________________________________________________________

___________________________________________________________________________

(1 mark) 

ii. Why did the student move the bread as quickly as possible from the Bunsen 

flame to the boiling tube?  

___________________________________________________________________________

___________________________________________________________________________

(1 mark)  

b. The student used the following equation to calculate the energy content of the 

bread.  

Energy of bread in kJ = mass of 20cm³ of water x 4.2 x temperature rise in ͦ C 

                                                                      1000 

i. Use this equation to calculate the energy present in the piece of bread. 

(20cm³ of water has a mass of 20g.) 

 

                                                                                                                                                    

(2 marks)  

 ii. The piece of bread that the student used had a mass of 0.4g. How much energy 

would there be in 100g of the bread?  

 

 

 

                                                                                                                                       

(1 mark)  
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c. Name the reagent that the student should use to test the presence of reducing 

sugars in bread. Predict the colour obtained if the test is positive and list ONE 

precaution the student should follow when doing this test.  

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 (3 marks)  

 (Total 8 marks) 

3. The diagram shows the apparatus used to investigate the digestion of milk fat 

by an enzyme. The reaction mixture contained milk and the enzyme.  

In Experiment 1, bile was also added.  

In Experiment 2, an equal volume of water replaced the bile.  

In each experiment, the pH was recorded at 2 minute intervals.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Biology – Track 3 – Year 10                                                                                                                     5 of 16 
 

The results of the experiment were tabulated:-  

 

Time in minutes 

 

 

pH 

Experiment 1: with bile  Experiment 2 : without bile 

0 9.0 9.0 

2 8.8 9.0 

4 8.7 9.0 

6 8.1 8.8 

8 7.7 8.6 

10 7.6 8.2 

 

a. Name the enzyme present in the mixture._________________         (1 mark)                                

 

b. Compare the rate of fall in pH per minute for experiment 1 and 2 and give a 

possible explanation for the difference in the results obtained.  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

(3 marks)  

c. For experiment 1, calculate the average rate of fall in pH per minute between 

4 minutes and 8 minutes. Show clearly how you worked out your final answer.  

 

 

 

 

 

 (2 marks)  
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d. Name the organ which produces bile and describe briefly TWO other functions 

of this organ.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

(3 marks)  

(Total 9 marks) 

4. Students investigated the distribution of two plant species near a busy road. 

The bar chart shows their results.  

a. Name the piece of apparatus used in sampling a 1m² piece of land.  

________________________________________________________________________ 

(1mark)  

b. Describe how this piece of apparatus could be used to obtain the data shown in 

the bar chart.  

________________________________________________________________________

________________________________________________________________________                        

                                                                                                                              (2 marks)  

c. Describe the pattern shown in the data for the Plantain plants.  

________________________________________________________________________

________________________________________________________________________               

                                                                                                   (1 mark)  
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d. Give TWO possible explanations for the distribution of the White deadnettle 

plants. 

_______________________________________________________________________________

_______________________________________________________________________________             

                                                                                                                                                          (2 marks)  

e. Both plants carry out photosynthesis. Write down a word or a chemical equation 

of this process.  

 __________________________________________________________________________                             

(3 marks)         

f. Extra sugars produced in the process of photosynthesis are stored as starch in 

the leaf. Describe briefly the procedure you would carry out to test the leaf for 

the presence of starch.  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________                                   

(4 marks)  

(Total 13 marks) 

5. Scientists can show the relationships between organisms in a variety of ways. 

This food chain shows the energy content at each trophic level.  

 

 

 

a. Define the term trophic level.  

______________________________________________________________  

                                                                                                    (1 mark)  

 

 

 

 



 

 Biology – Track 3 – Year 10                                                                                                                     8 of 16 
 

b. Calculate the percentage of energy that is transferred from the rabbits to the 

fox.  

 

 

 

 (2 marks)  

c. Describe TWO ways in which energy can be lost between the trophic levels of 

the rabbit and the fox.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________               

                                                                                                  (2 marks)  

d. The cellulose present in the grass is digested in the rabbit. Describe briefly the 

processes that take place in the rabbit in order to digest the cellulose.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

                                                                                                  (3 marks)  

(Total 8 marks) 
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6. The food web below shows feeding relationships in a freshwater pond.  

 

a. List TWO primary consumers that are solely primary consumers.  

___________________________________________________________________________      

(2 marks)  

b. Name ONE organism that appears as a primary and secondary consumer.  

__________________________________________________________________________ 

(1 mark)  

c. From the food web write down ONE food chain that includes Paramecium and 

that has four trophic levels.      

________________________________________________________________________ 

(2 marks)  
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d. Some fertilizer drained into this pond from the surrounding fields. Suggest how 

this would affect the numbers of Chlorella and Daphnia. Give ONE reason for 

your answer.  

___________________________________________________________________________ 

___________________________________________________________________________ 

(2 marks)  

e. The data below was obtained for the following chain when a study was 

conducted in a particular area:-  

 Chlorella                   Daphnia                      Carnivorous water beetles  

 

i) Draw a pyramid of numbers to represent these data.  

 

 

 

 

                          (3 marks)  

                                                                                       (Total 10 marks)  

7. Lemna also known as duckweed, is a small floating plant, which grows in fresh 

water.  

An experiment was set up to investigate the role of mineral ions in the growth of 

Lemna. Five dishes labelled A to E were set up as shown in the diagram below. 

Each dish contained the same number of Lemna plants but in a different solution.  

Dish A contained a solution which included all the mineral ions required by Lemna 

for normal growth. Dishes B, C and D each lacked a different mineral ion. Dish E 

contained distilled water, which had no mineral ions.  

Organism Number of organisms per 100m² 

Chlorella  2100 

Daphnia  850 

Carnivorous water beetles  4 
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The dishes were placed by a window in the classroom and obsrved over a period 

of three weeks. Growth of the Lemna plants was estimated from the changes in 

leaf size and number of leaves.  

 

a. Lemna plants in dish B showed less growth when compared to Lemna plants in 

dish A. The leaves of Lemna plants in dish B turned yellow. Explain. 

___________________________________________________________________________

___________________________________________________________________________                                                                                                                              

(1 mark) 

b. Compare and contrast the results that were likely to be obtained in dish C and 

dish D.  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

(2 marks)  

c. Suggest ONE possible reason why all the dishes were placed by a window in the 

classroom.  

___________________________________________________________________________ 

(1 mark)  

(Total 4 marks) 
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SECTION B  

Answer question ONE and choose any other TWO questions. This 

section carries 45 marks. Write the answers for section B on a 

foolscap.  

1. A student carried out an investigation into the effects of increasing the 

concentration of the enzyme sucrase on the rate of reaction. He used six different  

concentrations of the enzyme sucrase and for each of these he measured the time 

taken for the sucrose to be completely digested. He carried out all the reactions 

at 40°C. The student’s results are shown in the table below.   

 

a. Plot a line graph on the graph paper provided. Join the points with straight lines.                                                                                                  

                                                                                                  (5 marks)  

b. Describe how increasing the concentration of the enzyme sucrase affected the 

time taken for the sucrose to be digested.                                      (2 marks)  

c. Give ONE reason to explain why it was important that the student carried out 

all of the reactions at 40°C.                                                                             (1 mark)                                                                                                                  

d. Explain why the student should have kept a constant temperature of 40°C.                                                                             

                                                                                                    (1 mark)                                                                                                       

e. The student than repeated the experiment at 20°C and 80°C. Predict what 

would happen to the time for the sucrose to be digested at each respective 

temperature. For each prediction give ONE reason to explain your answer.                                                                                      

                                                                                                                        (4 marks)  

f. List ONE factor apart from temperature that could have been kept constant 

throughout the investigation.                                                            (1 mark)                                                                                                                         

Enzyme (sucrase)concentration(%)  Time taken to digest the sucrose 

in seconds.  

0.10 950 

0.25 600 

0.50 470 

1.00 290 

1.50 225 

2.00 160 



 

 Biology – Track 3 – Year 10                                                                                                                     13 of 16 
 

g. Name the products of sucrose digestion.                                        (1 mark)                                                                                                                                                                    

(Total 15 marks) 

 

2. The leaf is the main photosynthetic organ.  

a. List TWO features that the leaf has to be the main photosynthetic organ. For 

each feature you list explain how it helps photosynthesis to be carried out 

efficiently.                                                                                           (4 marks)  

b. Draw a well labelled diagram of the external structure of the leaf.      (4 marks)              

c. Gas exchange in the leaf can be affected by environmental factors surrounding 

the leaf. Explain how an increase in light intensity from dim to bright light would 

affect gaseous exchange in the leaf.                                                     (2 marks)                                                                                                                    

d. A farmer wanted to increase the yield of strawberry plants in a greenhouse.  

By using the graph below draw a conclusion about the rate of photosynthesis in 

the greenhouse.                                                                                                       (2 marks) 

 

 

 

 

 

 

 

 

 

e. What advice would you give to the farmer to obtain a maximum yield of 

strawberries from the greenhouse?                                                     (1 mark)                                                                                                

f. List TWO practices the farmer should follow to avoid the entry of pests in the 

greenhouse.                                                                                     (2 marks)      

     (Total 15 marks)  
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3. The diagram shows the human digestive system.  

 

 

 

 

 

 

 

 

 

 

 

a. Name the body structures labelled A-D.                                          (2 marks)  

b. Give ONE function of the tongue.                                                   (1 mark) 

c. Peristalsis takes place in the oesophagus. Describe how this process  

takes place.                                                                                  (2 marks) 

d. Heartburn is a burning feeling caused when acid enters the oesophagus.  

The acid comes from organ A. Name the acid which is produced by organ A and 

state TWO of its functions.                                                             (3 marks)  

e. Medicines taken to treat heartburn contain chemicals that neutrilise excess 

stomach acid. What type of chemical will neutrilize stomach acid?         (1 mark)                                                                                                                                                                           

f. Name the THREE types of enzymes that organ B produces and describe  

briefly the function of each enzyme.  State the site  where the enzymes 

work.                                                                                           (4 marks)  

g. List ONE condition that may develop  in organ C and how this can be avoided.                                                             

                                                                                                                                  (2 marks) 

(Total 15 marks)  
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4. A student carried out an experiemnt using the following apparatus, to show the 

absorption of food.  

 

 

 

 

 

 

 

 

The student tested the contents of the Visking tubing and the test tubes for starch 

and glucose at the start of the experiment. The students re-tested after 30 

minutes. His results are shown in the table.  

 

a. After 30 minutes, what did the student find  

i. in the test-tube                                                                               (1 mark)  

ii. in the Visking tubing                                                                           (1 mark) 

iii.Give a brief explanation of the results obtained in a (i).                        (2 marks)  

iv.In this model of the intestine what does the water represent?              (1 mark)  

 



 

 Biology – Track 3 – Year 10                                                                                                                     16 of 16 
 

b. The small intestine has small finger like projections called Villi. Draw a clear well 

labelled diagram of a typicall villus indicating clearly from where the glucose, 

fatty acids and glycerol pass.                                                            (4 marks)                                                                                                                          

c. Describe TWO adaptations that the villi have in order to carry out their function 

efficiently.                                                                                     (2 marks)  

d. Which blood vessel carries the soluble products of digestion to the liver?       

                                                                                                   (1mark)                    

e. Herbivores like cows also have adapatations in order to be able to digest the 

vegetation that they eat in the small intestines. Name and describe briefly the 

type of relationship present in the cow’s intestines which help it to digest the 

vegetation.                                                                                    (3 marks)  

(Total 15 marks)  

 

5. Give a biological explanation for each of the following statements :-  

 

a. Vegeterians should include beans and pulses in their diet.                 (2 marks)                                  

b. Grapefruit and ALL-Bran flakes are highly recommended for 

breakfast.                                                                                     (2 marks)                            

c. Low iron levels lead to tiredness and poor concentration.                  (2 marks)                                   

d. Pepsin is produced in its inactive form pepsinogen.                           (2 marks)                              

e. Physical and chemical digestion are different but both have their  

importance.                                                                                     (1mark)                                     

f. Herbivores move their teeth from side to side when chewing grass.    (2 marks) 

g. Waterlogged soils are a nuisance to plants roots.                              (2 marks)                                                

h. An enzyme is needed to help in digestion of milk in bottle or breast fed babies.             

                                                                                                      (2 marks) 

(Total 15 marks)  

 

 

 

 


