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Section A: this Section carries 55 marks.  Answer ALL the questions 

in the space provided.    

 

1. This question is about the seven vital functions. 

Write the appropriate vital function under each picture.  

 
 

 

   

 

  
 

   

(6 marks total) 
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2. This question is about the Cell. 

Cell A  Cell B 

 

 

a. Cell A and Cell B are two typical cells.  One is an animal cell, the other is a plant cell.  

Identify which is which.  

 

Cell A: _______________   Cell B: ________________ .          

                    (2 marks) 

b. Cells contain organelles, small compartments responsible for certain functions.  Give 

the function for the following organelles, or recognise the organelle through its 

function. 

i. Chloroplast  

ii. Nucleus   

iii.  Controls what goes in and out of the cell  

iv. Mitochondria   

v.  Is responsible for giving strength and structure to plants. 

vi. Vacuole   

vii. Starch granules  
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viii.  All chemical reactions in the cell happen here.   

                (8 marks)          

(10 marks total) 

3. a. Describe the process of diffusion.  

 

____________________________________________________________________.  

                   (2 marks) 

Underline the correct answer: 

b. (i) Is  a cell membrane permeable, impermeable or partially permeable? 

(ii) Is a cell wall permeable, impermeable or partially permeable ?  

(1/2 mark each)                    (1 mark total) 

 

c. Any plant root has more concentration of salts and ions per square centimetre than 

its surrounding soil.   Despite this fact it manages to obtain always more salts inside 

its tissues.   

i) How does it manage to do this?  Explain your answer.  

_____________________________________________________________ 

           (2 marks) 

ii) Give another example where this phenomenon happens in every day life in nature. 

_____________________________________________________________ 

          (1 mark) 

           (6 marks total – one mark each) 

 

4.   A student carried out an investigation on the effects of various sugar solutions on 

rods of potato tuber.  The student used a cork borer to remove the rods which were gently 

blotted (dried with a napkin) and weighed.   
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Each rod was then placed in distilled water or in one of several sugar solutions of different 

concentrations.  After 2 hours the rods were removed, gently blotted and reweighed.  The 

results, expressed as a percentage change in mass, are shown in the table.  

 

 

Concentration of sugar solution in arbitrary 

units 

Percentage change in mass 

0 (distilled water) +8 

0.25 +4 

0.50 -1 

1.0 -7 

1.50 -10 

 

a).  i) Plot a line graph of the data on a sheet of graph paper.  Put concentration 

of sugar solution in arbitrary units on the horizontal axis (x-axis) and percentage 

change in mass on the vertical axis (y-axis).             

          (5 marks) 

ii) From the graph, work out the concentration of sugar solution which would result 

in no change in mass of the potato tuber.   

_____________________________________________________.   (1 marks) 

 

b).  List another variable the student has measured to investigate the effect of 

the sugar solutions on the rods? 

_____________________________________________________.   (1 marks) 

 

c).    Some people soak salad vegetables, especially lettuce, in salt water to remove 

animals such as slugs and greenfly.  However, if the lettuce is left too long in the salt 

water the leaves become limp.   

i) Explain why the lettuce leaves become limp.   
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___________________________________________________ 

______________________________________________  (2 marks) 

ii) Suggest how the lettuce leaves could be made crisp again.    

_____________________________________________________ 

_____________________________________________________   (2 marks) 

                      (11 marks total) 

 

5.  This question is about Viruses 

a) A virus is a borderline between living and non-living.  Explain.  

 

___________________________________________________________________ 

 

__________________________________________________________________ 

(2 marks) 

 

b)    Draw a general diagram of a virus in the box below.                 (4 marks) 

 

 

 

 

              

c)   Give one example of a disease caused by a virus, and describe very briefly the 

disease.          
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     (1,1  marks) 

d) Explain in three simple brief steps how a virus carries out its reproduction.  

 

___________________________________________________________________ 

 

___________________________________________________________________ 

 

___________________________________________________________________ 

              (3 marks) 

                        

              (11 marks total) 

 

6.   This question is about Fungi.    

a.  Draw and label a common mould fungus like Mucor.  

 

 

 

 

 

          

           (4 marks) 

 

b.  Mucor is a saprophytic organism.  Explain.  

________________________________________________________________ 

____________________________________________________________ ___ (2 marks) 
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c.  Mucor is capable of growing on dead organic matter or food, but it cannot grow on 

soil alone or with the help of sunlight.  Explain.  

________________________________________________________________ 

________________________________________________________________ 

_______________________________________________________   (3 marks) 

 

d. What important role do all fungi, especially moulds have in nature?  

________________________________________________________________ 

________________________________________________________________ 

    (2 marks)   

(11 marks total) 
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Section B.   

 

This section carries 45 marks.  Answer question ONE and choose any other 

two questions of your choice.  Each question carries 15 marks.  Answer on a 

separate foolscap.  

 

 

 

1)  This question is about Fungi and its uses.   

Mycoprotein, also known as fungal protein.  "Myco" is from the Greek word for "fungus". 

Mycoprotein is a form of single-cell protein and was first produced in the early 1980s. 

Mycoprotein means protein from fungi. The main mycoprotein on sale in Europe and North 

America is called Quorn. It was originally developed as a food source to combat food 

shortages.  All Quorn products contain mycoprotein derived from the fungus Fusarium 

venenatum.  The fungus is grown in vats using glucose syrup as food. A fermentation vat is 

filled with the growth medium and then inoculated with the fungal spores. The F. 

venenatum culture respires aerobically, so for it to grow at an optimum rate, it is supplied 

with oxygen, and carbon dioxide is drawn from the vat. To make protein, nitrogen (in the 

form of ammonia) is added and vitamins and minerals are needed to support growth. 

 Different flavors and tastes can be added to the mycoprotein to add variety. 

 

 

a). Fusarium  venenatum is a type of fungus called a mould.  This is its specific name.   

i)  Why do we use such a system where two words are used to explain the classification 

of an organism?       (1 mark) 

ii)  What do the terms Fusarium, and venenatum stand for in the standard classification 

system of the binomial system?       (2 marks) 

iii) What do you understand by the term, ‘respires aerobically’? 

https://en.wikipedia.org/wiki/Fungus
https://en.wikipedia.org/wiki/Single-cell_protein
https://en.wikipedia.org/wiki/Quorn_(food_product)
https://en.wikipedia.org/wiki/Fusarium_venenatum
https://en.wikipedia.org/wiki/Fusarium_venenatum
https://en.wikipedia.org/wiki/Cellular_respiration
https://en.wikipedia.org/wiki/Cellular_respiration#Aerobic_respiration
https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Fusarium_venenatum
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           (1 mark) 

b).  Give one advantage of using this fungus for food production.      (2 marks) 

c). This table shows a comparison between mycoprotein and beef.   

Nutrient Mycoprotein (% dry mass)  Beef (% dry mass) 

Protein  40 60 

Fat 10 30 

Minerals 3 1 

Fibre 30 0 

  

Use this information to explain why mycoprotein is a healthy alternative to meat. 

                       (2 marks) 

 

d).  This graph shows the concentration of mould (a fungus),  glucose (sugar) and the 

antibiotic streptomycin (which is produced by the mould fungus), in a fermenter.   One 

could note that as time passes by, the glucose concentration in the tank decreases, while 

the amount of both the mould (fungus), and its product the antibiotic streptomycin 

increase.   
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i). Why do you think glucose sugar was added in the tank with the growing mould? 

          (2 mark) 

 

ii).  What happens to the glucose concentration during this process of the manufacture 

of the fungus, and antibiotic, and why does it change in this way?      

          (2 marks) 

 

iii).  Why does the concentration of antibiotic reach a peak after the peak in the 

concentration of the mould?       (3marks)       

              (15 marks total) 

 

 

2. This question is about keys and the classification system. 

 

a). Use the key below to identify the leaves of these common trees.  Write the name of the 

tree under each leaf.  

Glucose 

 

mould 

Streptomycin antibiotic  

Time  in  Fermenter ( in days ) 

Concentration 

. 
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A.             B.           C.    

            

    D.               E.            F.       

  

i. Leaves simple  (not divided into leaflets).   Go to 2 

Leaves compound (divided into leaflets).    Go to 5 

 

ii. Leaves divided into 5 lobes              Sycamore 

Leaves not divided into 5 lobes      Go to 3 

 

iii. Edge of leaf smooth       Privet 

Edge of leaf not smooth      Go to 4  

 

iv. Edge of leaf toothed       Silver Birch 

Edge of leaf with rounded lobes     Oak  

 

v. Leaflets arranged like fingers of a hand    Horse Chestnut 
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Leaflets in pairs on leaf axis      Mountain ash 

                                     (1 mark each) 

b).  Fill in the missing words concerning the classification system.  

Kingdom Annimalia (animals) 

(i) Chordata (animals with spinal cord) 

Class (ii) 

Order Primates (with thumb) 

Family Hominidae (humans and evolutionary ancestors) 

(iii) Homo (humans and ancestors) 

Species sapiens (modern humans) 

                               (3 marks)                

 

c).Explain the difference, (or give one difference) between;  

i. Mammals and birds. 

ii. The eggs reptiles lay and those that birds lay. 

iii. Gymnosperms (conifers), and Angiosperms (flowering plants), other than the 

fact that one has flowers, while the other does not.    

            (2 marks each)       

                                               (15 marks total)      

 

3. a).      Fish, reptiles, amphibians, birds and mammals are different types of vertebrates.   

(i)  List ONE characteristic feature of vertebrates.     

(ii) List TWO adaptations of fish to their aquatic environment.             (1, 2 marks) 
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b).   Tadpoles have gills but adult frogs have lungs and moist skin. Explain.     

           (3 marks) 

c).  Sharks are fish, while dolphins are mammals.  Distinguish between the method of giving 

birth to their young  in sharks and dolphins.       (2 marks) 

 

d). Give a biological explanation for each of the following statements:  

i). Some flowers , have green, small, un-conspicuous flowers, while others have 

large, and colourful flowers.   

ii). Give two differences between Monocots and Dicots.  

                         (2, 2 marks) 

 

e). Give ONE biological term to describe each of the statements below: 

i) The relationship between two organisms, where both benefit from the relationship.  

ii) The relationship between two organisms, where one benefits, and the other is 

affected negatively. 

iii) The pumping out of salt molecules against the concentration gradient, that is from a 

low concentration of salts to a region of high concentration.   

 

                (1,1,1 marks) 

                (15 marks total) 

4.a)  

(i) Give one similarity in between mosses and ferns. 

(ii) Give one difference between mosses and ferns. 

(iii) Both mosses and ferns do not grow to large sizes.   Ferns do not grow much, and mosses 

grow even less.  Give one reason. 

(iv) Give one difference between yeasts and moulds.  

(v)  Mention two cereals (also known as grasses or monocots) of economic importance. 
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  (1 mark each) 

 

b). Give one difference between;  

i) an arthropod and a vertebrate, 

ii) an insect and an arachnid, 

iii) an amphibian and a reptile, 

v) a cnidarian (eg. Jellyfish), and a  mollusc (eg. Octopus).                    (1 mark each)  

 

c). Mention two differences between prokaryotes and eukaryotes.      (2 marks) 

d). Draw a typical bacterial cell and label it.                (4 marks) 

                   (15 marks total) 

 

 5.  Discuss the importance of ;  

a). Stinging cells in the tentacles of jelly fish.      (2 marks) 

b). Osmoregulation in a protist such as the Amoeba     (2 marks) 

c). Excretion in living things        (2 marks) 

d). Nectar produced by flowering plants      (2 marks) 

e). Micro-organisms like bacteria in our economy       (3 marks) 

f). Camouflage in some animals        (2 marks)  

g). A waterproof exoskeleton in arthropods.       (2 marks)   

  (15 marks total) 


