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Section A: Answer all questions in this section. 

 
1. The Maltese cliff-orache, Cremnophyton lanfrancoi, is a plant found in rock 

crevices on sea-side cliffs of the Maltese islands. It is a woody shrub with whitish, 
narrow, succulent leaves. This plant produces flowers in late summer. The small 

fruits turn purplish and form wing-like structures. 
 
a. Use the above text to explain why: 

 i) The plant is classified as an angiosperm;                                                               (1) 

 ________________________________________________________________ 

 ________________________________________________________________ 
 
 ii) Fruits are dispersed by wind.                                                                (1) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 

b. i) List two likely conditions that characterise this plant’s habitat. (1) 

 ________________________________________________________________ 

 ii) Explain how the white and succulent leaves enable the plant to survive in this 
habitat. (1) 

 ________________________________________________________________ 

 ________________________________________________________________ 

c. The insect, gall midge, is a parasite to this plant.  

 i) Define the term parasite. (1) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ii) List one structural characteristic of insects.  (1) 

 ________________________________________________________________ 

 ________________________________________________________________ 
   (Total: 6 marks) 

 

2a. List the biological term for the following: 

 i) Different interacting populations that live together in an area; (1) 

 ________________________________________________________________ 
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 ii) A group of organisms that can breed and produce fertile offspring; (1) 

 ________________________________________________________________ 

 iii) A community of living organisms in conjunction with the non-living 

components of the environment.  (1) 

 ________________________________________________________________ 

 

b. Below is a description of a Mediterranean food web. Draw a food web from the 
information given. (4) 

 
Phytoplankton, marine plants, and algae are autotrophs. Annelids, several 

species of small fish and prawns eat the phytoplankton. Prawns also feed on 
marine plants and algae while small crustaceans feed on plants.  The 
Mediterranean monk seal is a predator to octopus and crab. Annelids and small 

fish are prey to octopus while small fish are prey to dusky grouper (large fish) 
and crabs. The dusky grouper also feeds on prawns, octopus, crabs and 

crustaceans. 
Adapted from: https://prezi.com/wi8fmgllqqh6/food-chain-mediterranean-ecosystem 

 

 

 

 

 

 

 

 

 

 

 

 

   (Total: 7 marks) 

3. Fill in the spaces with the correct biological term. 

Fungi include moulds and yeasts. Yeasts are unicellular organisms while moulds are  

___________________ organisms. Yeast cells have a _______________ made of  

chitin and possess ___________________ granules as stored food.  

https://prezi.com/wi8fmgllqqh6/food-chain-mediterranean-ecosyste
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Moulds such as Mucor form spores in their _____________________. The spores are 

diploid because they are produced by __________________ reproduction. Spores are  

carried in the air and germinate when they land on food in the appropriate conditions.  

A mould consists of many thread-like structures called   ___________________. The  

whole network is  called a _____________________. 

Moulds are classified as ________________________ when they feed on dead  

material. The mould secretes _______________________________ on the food,  

breaking it down to _____________________ substances which are then absorbed. 

(Total: 5 marks) 

 

4. Figure 4.1 shows a cross-section of an insect pollinated flower. 

 

Taken from: https://journeynorth.org/monarchs/featured/image-where-nectar-produced 

Figure 4.1 

a. Give the letter that represents the following: (4) 

 i) leaf-like structures that protect the flower bud ________________________ 

 ii) Produces pollen________________________________________________ 

 iii) Sticky region that traps pollen_____________________________________ 

 iv) Contains egg cells______________________________________________ 

https://journeynorth.org/monarchs/featured/image-where-nectar-produced
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b. i) List the names of two structures that would be structurally different in            

               wind-pollinated flowers.  (2) 

 ________________________________________________________________ 
 

 ii) Describe the difference in structures listed in bi. (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 

(Total: 8 marks) 

5. Figure 5.1 shows a cross-section through a human kidney. 

 

Taken from: https://courses.lumenlearning.com/boundless-ap/chapter/the-kidneys/ 

Figure 5.1 

 

a. Label the structures A, B, C and D. (2) 

Part A___________________________  Part B____________________________ 

Layer C__________________________ Layer D___________________________ 

 

b. List one waste product that will be filtered in the kidney.  (1) 

 ________________________________________________________________ 

 

 
  

https://courses.lumenlearning.com/boundless-ap/chapter/the-kidneys/
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c. Nephrons are basic units of the kidney found in layers C and D.  

 i) Name one substance that is reabsorbed in the proximal (first) tubule of the 
nephron. (1) 

 ________________________________________________________________ 

 ii) The hormone ADH works on the collecting tube of the nephron. Describe the 

action of this hormone. (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 

d. Desert mammals have long loops of Henle’ while freshwater mammals have very 
short loops of Henle’. Explain. (3) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ________________________________________________________________ 

(Total: 9 marks) 

6. Figure 6.1 shows a simple respirometer. The respirometer shows the rate of 

respiration as the uptake of oxygen. 

 
Source: 

http://ebooks.dynamic-learning.co.uk/prod_content/extracted_books/9781471840470/OEBPS/c12.htm 

Figure 6.1 

a. Explain the importance of absorbing carbon dioxide during the investigation.       (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 

http://ebooks.dynamic-learning.co.uk/prod_content/extracted_books/9781471840470/OEBPS/c12.htm
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b. i) Mark on the diagram the direction of movement of the drop of coloured liquid. 

(1) 
 ii) State a biological reason why the movement is in the direction given above. 

(2) 

 ________________________________________________________________ 

 ________________________________________________________________ 
 
 

c. State three factors needed for the seed to germinate. (3) 

 ________________________________________________________________ 

 ________________________________________________________________ 
 
d. i) One source of error of this investigation is the heat released by the 

germinating seeds. Explain why germinating seeds release heat to the 
surroundings. (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ii) The seeds are disinfected before germination to reduce the heat released. 

Explain. (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 
Total: 12 marks 
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7. Catalase is an enzyme found in many cells including cells of the potato tuber. 

This enzyme breaks down the poisonous hydrogen peroxide into water and 
oxygen.  

 In a problem-solving investigation on the rate of reaction of enzymes, 20g of 
potato was put in a beaker containing hydrogen peroxide. The total mass of the 

beaker and hydrogen peroxide was 80g. The beaker was set on a balance, the 
potato added, initial mass of 100g recorded and the mass of the beaker and its 
contents was recorded every minute until there was no change in mass. 

 Figure 7.1 shows the graph drawn from the results recorded. 
 

 
Adapted from Biology Student Book, Pearson Edexcel 

Figure 7.1 

a. From the graph, calculate the maximum mass of oxygen produced during the 5 

minutes.  (1) 

 

 

 

   Ans:____________________ 

b. The graph indicates that the rate of reaction decreases with time. Explain why this 
happens, using the terms substrate and enzyme active site. (3) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ________________________________________________________________ 

c. The temperature of the investigation was kept constant at 20°C. Explain the 
importance of keeping a constant temperature in this investigation. (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ________________________________________________________________ 
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d. Explain the results that would be obtained if the temperature of the investigation 

was increased to 50°C. (2) 

 ________________________________________________________________ 

 ________________________________________________________________ 

 ________________________________________________________________ 

(Total: 8 marks) 
 

                                                           

 

Section B: Answer Question 1 and any other two questions from this section on the 
foolscaps provided. Graph paper is needed for Question 1. 

 
 
1. In an investigation on the effect of light intensity of two light sources (red and 

blue light) on photosynthesis, the following results were obtained.  The rate of 
photosynethesis was measured by counting the number of oxygen bubbles 

released from an Elodea water plant in 5 minutes. The plant was put in a weak 
hydrogen carbonate solution to provide  soluble carbon dioxide for the reaction. 

 

Distance of light source/ 
cm 

Average number of 
oxygen bubbles produced 

in red light 

Average number of 
oxygen bubbles produced 

in blue light 

10 36 29 

20 30 23 

30 24 17 

40 19 11 

50 14 5 

 

a. Draw two line graphs on the same graph paper – one representing the number of 
oxygen bubbles in red light within the distance of the light source and another 
representing the number of oxygen bubbles in blue light within the distance of 

the light source. Plot the distance of the light source on the x-axis and the 
average number of oxygen bubbles on the y-axis. (5) 

 
b. From the results obtained, what conclusions can be drawn on the effect of: 
 i) light intensity; (1) 

 ii) different light sources on the rate of photosynthesis? (1) 
 

c. Explain why this investigation was repeated three times for each light source and 
an average taken.  (2) 

 

d. List two variables that need to be kept constant in this investigation. (2) 
 

e. State one source of error  of this investigation.  (2) 
 
f. Plants may have different structural chlorophyll in their chloroplasts. From the 

above experiment, give one reason for this evolutionary feature.                   (2)  
 

(Total: 15 marks) 
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2. One technique used in blood testing is blood separation. The aim of this 

technique is to separate the blood components mainly red blood cells, white 
blood cells, platelets and plasma. 

 
a. i) Name two groups of white blood cells and describe the function of each.  (3) 

 ii) Red blood cells have a biconcave shape. Explain. (2) 
 iii)  List two components of plasma. (2) 
 iv) Thrombocytopenia is a condition resulting in a low platelet count. Explain how 

this affects the human body. (2) 
 

 
b. Human blood groups are an example of discontinuous variation. Red blood cells 

have different proteins on their cell membrane.  One set of proteins are  expressed 

by the MN gene. This gene has two alleles that are co-dominant: LM that codes for 
the M protein and LN that codes for the N protein. Human beings can have any of 

the three blood groups related to this gene: M, MN and N. 
 i) Describe one way how variation occurs. (2) 
 ii) Work out the possible phenotypes of the offspring resulting from a cross 

between individuals having blood types M and MN. In your genetic cross 
include also, the genotype of the two individuals, the type of gametes  

produced and the genetic diagram/Punnett square. (4) 
(Total: 15 marks) 

 

 
 

3a. An investigation was carried out to observe the rate of red blood cells bursting 
when put in a salt solution.  Below are ew of the results obtained: 

 

Salt concentration/ gdm-3 1 4 7 

% of burst red blood cells 100 50 0 

 
 i) Explain, in terms of osmosis, why all the cells burst when put in a salt 

concentration of 1 gdm-3. (3) 

 ii) Explain why no cells burst at 7 gdm-3. (2) 
 iii) Describe a resulting cell at 7 gdm-3 observed under the light microscrope.  

 (2) 
 iv) Would an onion epidermal cell burst when put in a salt concentration of             

1 gdm-3? Give one reason for your answer.                                       (1, 1) 

 
 

b. In a second investigation on the absorption of nitrates by roots, the researcher 
found that the higher the oxygen concentration in the surrounding soil, the 
higher the rate of absorption of nitrates. Explain. (3) 

 
 

c. Explain how nitrates are produced from nitrogen gas found in the air.  (3) 
(Total: 15 marks) 
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4a. A team of international scientists has mapped and analysed the genome 

(complete  set of genes) of the Komodo dragon, a monitor lizard. Although they 
are ectothermic, Komodo dragons can increase their metabolism to near 

mammalian levels. This gives them great speed and endurance. They engage in 
aggressive intraspecific conflicts over mates, territory and food. 

 Text adapted from http://www.sci-news.com/genetics/komodo-dragon-genome-07441.html  

 
 i) Define the term intraspecific. (1) 
 ii) Explain the statement: ‘Although they are ectothermic, Komodo dragons can 

increase their metabolism to near mammalian levels’. (4) 
 iii) Lizards are reptiles. State two characteristics of reptiles besides the one 

listed in aii. (2) 
 

 
b. Once the scientists had the  gene sequence, they used computational tools to 

compare it to that of other reptiles and see what makes the Komodo dragon’s 

genome unique.  A remarkable finding was that several mutated genes  
increased the efficiency of the function of mitochondria, that control how well 

heart and other muscles function. 
Text adapted from http://www.sci-news.com/genetics/komodo-dragon-genome-07441.html  

 

 i) Define the term gene. (1) 

 ii) Describe the structure of a DNA molecule. (3) 
 iii) State the function of the mitochondria. (2) 
 iv)  Explain the importance of having very efficient mitochondria. (2) 

(Total: 15 marks) 
 

 
5. Briefly describe the following biological processes: 
 

a. Homeostasis; (4) 
b. Transpiration; (3) 

c. Assimilation; (3) 
d. Eutrophication. (5) 

(Total: 15 marks) 
 

 

 
 

 
 
 

http://www.sci-news.com/genetics/komodo-dragon-genome-07441.html
http://www.sci-news.com/genetics/komodo-dragon-genome-07441.html

