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Chapter 1: The nature and variety of living organisms 
A. Characteristics of living organisms 

1. What are the main characteristics that all living organisms share and explain each 
characteristic? 

B. Variety of living organisms 
1. Define the terms: 

I. Eukaryotes  
II. Prokaryotes 
III. Unicellular  
IV. Multicellular 

2. Write the common features shared by: (include the diagram for each cell) 
I. Animals  
II. Plants  
III. Fungi  
IV. Protoctists  

3. What are the common features found in bacteria (include the diagram of each cell)? 
4. What is a pathogen? 
5. What are the types of cells that are considered as a pathogen? 
6. What are the common features of a virus and include a diagram of a virus? 
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Chapter 2: Structure and functions in living organisms 
A. Level of organisation  

1. What are the different levels of organisation? 
2. Explain what each level of organisation means. 

 
B. Cell structure 

1. Draw a diagram of a typical: 
I. Animal cell 
II. Plant cell 

2. Describe the structure of each: 
I. Nucleus  
II. Cytoplasm  
III. Cell membrane  
IV. Cell wall 
V. Mitochondria  
VI. Chloroplasts  
VII. Ribosomes  
VIII. Vacuole  

3. Write the function of each of the structure: 
I. Nucleus  
II. Cytoplasm  
III. Cell membrane  
IV. Cell wall 
V. Mitochondria  
VI. Chloroplasts  
VII. Ribosomes  
VIII. Vacuole  

4. What are the similarities and differences of a plant and animal cell? 
5. What is cell differentiation? 
6. What are stem cells? 
7. Explain the importance of cell differentiation in the development of specialised cells. 
8. What are the advantages and disadvantages of using stem cells in medicine? 
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C. Biological molecules  
1. What are the elements present in: 

I. Carbohydrates  
II. Proteins  
III. Lipids 

2. Describe the structure of each: (draw a diagram too): 
I. Carbohydrates  
II. Proteins  
III. Lipids 

3. What are the smaller basic unit of: 
I. Carbohydrates  
II. Proteins  
III. Lipids 

4. What are the practicals done to test for the presence of glucose, starch, protein and fats? 
5. What is an enzyme? 
6. What is the role of an enzyme? 
7. How does temperature affect the activity of an enzyme? 
8. What is the practical done to investigate the enzyme activity affected by changes in 

temperatures? 
9. How is enzyme function can be affected by changes in pH? 
10. What is the practical done to investigate the enzyme activity affected by changes in pH? 

 
D. Movement of substances into and out of cells 

1. Define the terms: 
I. Osmosis  
II. Diffusion  
III. Active transport 

2. What are the main factors that affect the rate if movement of substances into and out of 
cells and explain each? 

3. What is practical done to investigate diffusion and osmosis using living and non- living 
systems? 
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E. Nutrition  
1. In flowering plants: 

I. What is photosynthesis? 
II. What is the word and chemical equation used for photosynthesis? 
III. How does CO2 concentration affect the rate of photosynthesis? 
IV. How does light intensity affect the rate of photosynthesis? 
V. How does temperature affect the rate of photosynthesis? 
VI. Write why magnesium ions are needed for plant growth. 
VII. Write why nitrate ions are needed for plant growth. 
VIII. Write why calcium ions are needed for plant growth. 
IX. Write why potassium ions are needed for plant growth. 
X. What is the practical done to investigate photosynthesis, showing the 

evolution of oxygen from a water plant, the production of starch and the 
requirements of light, carbon dioxide and chlorophyll? 

2. In humans: 
I. Define the term balanced diet. 
II. What are the sources of each nutrient source: 

 Carbohydrate  
 Protein  
 Lipid  
 Vitamins A 
 Vitamin C 
 Vitamin D 
 Mineral ions  
 Water  
 Dietary fibre 

III. What are the functions of each nutrient source? 
 Carbohydrate  
 Protein  
 Lipid  
 Vitamins A 
 Vitamin C 
 Vitamin D 
 Mineral ions  
 Water  
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 Dietary fibre 
IV. Draw the diagram of the human alimentary canal. 
V. Describe the structure and function of each part of the human digestive 

system. 
VI. How do energy requirements vary with activity levels, age and pregnancy? 
VII. How does food move through the gut? 
VIII. What are the role of digestive enzymes? (there are 4 main enzymes) 
IX. What is bile and where is it produced and stored? 
X. What is the role of bile? 
XI. How is the small intestine adapted for absorption? 
XII. What is the practical done to investigate the energy content in a food 

sample? 

 
F. Respiration  

1. How does the process of respiration provide ATP for living organisms? 
2. What molecules provides energy for living cells? 
3. What is the difference between aerobic and anaerobic respiration? 
4. What is the word and balanced chemical equation for aerobic respiration in living organisms? 
5. What is the word equation for the anaerobic respiration in plants and animals? 
6. What is the practical done to investigate the evolution of carbon dioxide and heat from 

respiring seeds or other suitable living organisms? 
 

G. Gas exchange 
1. In flowering plants: 

I. What is the role of diffusion in gas exchange? 
II. What is the gas exchange that occurs in respiration and photosynthesis? 
III. How is the structure of lead adapted for gas exchange? 
IV. What is the role of stomata in gas exchange? 
V. What does the net exchange of carbon dioxide and oxygen depend on? 
VI. What is the practical done to investigate the effect of light on net gas 

exchange from a leaf, using hydrogen-carbonate indicator? 
2. In humans: 

I. Draw the structure of the gas exchange system in humans. 
II. Describe the structure of each part of the gas exchange system in humans? 
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III. What is the role of the intercostal muscles and the diaphragm in ventilation? 
IV. Explain how the alveoli are adapted for gas exchange by diffusion between air 

in the lungs and blood in capillaries. 
V. What are the biological consequences of smoking in relation to the lungs and 

the circulatory system? 
VI. What is the practical done to investigate breathing in humans, including the 

release of carbon dioxide and the effect of exercise? 
 
 

H. Transport 
1. Why do simple unicellular organisms rely only on diffusion for movement of substances? 
2. What does multicellular organisms need a transport system? 
3. In flowering plant: 

I. Describe the role of phloem. 
II. Describe the role of xylem. 
III. How is water absorbed by root hair cells? 
IV. What is transpiration? 
V. What are the function of transpiration? 
VI. What is the practical done to investigate the role of environmental factors in 

determining the rate of transpiration from a leafy shoot? 
4. In humans: 

I. Describe the composition of the blood. 
II. What is the role of plasma? 
III. What adaptation of red blood cell make them suitable for the transport of 

oxygen? 
IV. How does the immune system respond to a disease? 
V. What is vaccination and how does it affect a disease? 
VI. What is blood clotting. 
VII. Write the process of blood clotting. 
VIII. Describe the structure and function of the heart. 
IX. Draw the structure of the heart. 
X. What factors may increase the risk of developing coronary heart disease? 
XI. Write the structure of arteries relate to their function. 
XII. Write the structure of veins relate to their function. 
XIII. Write the structure of capillaries relate to their function. 
XIV. What is the general structure of a circulation system? 
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I. Excretion  
1. How does excretion happen in plants? 
2. What are the excretory organs in a human? 
3. What are the excretory products of each organ of excretion? 
4. How does the kidney carry out its role of excretion? 
5. What is osmoregulation? 
6. Draw the structure of the urinary system. 
7. Describe the structure of each of the part of the urinary system: 

I. Kidneys 
II. Ureters 
III. Bladder 
IV. Urethra  

8. What is a nephron. 
9. Draw a diagram of a nephron. 
10. Describe the structure of a nephron. (HINT- there are 5 main structure) 
11. How does ultrafiltration occur? 
12. What is the composition of the glomerular filtrate? 
13. How is water reabsorbed into the blood from the collecting duct? 
14. Why does selective reabsorption of glucose occur at the proximal convoluted tubule? 
15. Describe the role of ADH in regulating the water content of the blood. 
16. What are the components that make urine? 

 

J. Co- ordination and response  
1. How do organisms respond to changes in their environment? 
2. What is homeostasis? 
3. What is co-ordinated response composed of? 
4. In flowering plants: 

I. How do plants respond to stimuli? 
II. Describe the geotropic response of roots and stems. 
III. Describe the phototropic response of roots and stems. 
IV. What is the plant hormone found in plant stem? 
V. Write the role of the above mentioned hormone. 

5. In humans: 
I. What is the nervous communication control responses? 
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II. What is the hormonal communication control responses? 
III. Write the differences between nervous and hormonal systems. 
IV. What are the organs in the central nervous system? 
V. What happens when receptors in sense organs are stimulated? 
VI. What are neurones? 
VII. What are neurotransmitters? 
VIII. What is a synapse? 
IX. How are electrical impulses transmitted through synapses? 
X. Describe the structure and functioning of a simple reflex arc illustrated by 

the withdrawal of a finger from a hot object. 
XI. Describe the structure and function of the eye as a receptor. 
XII. Draw a labelled diagram of an eye. 
XIII. What is the function of the eye in focusing on near objects? 
XIV. What is the function of the eye in focusing on far objects? 
XV. How does the eye respond during dark and light? 
XVI. Describe the role of the skin in temperature regulation. (write about both 

vasoconstriction and vasodilation). 
XVII. Fill the table: 

 

 

 

 

 Adrenaline  Insulin  Testosterone Progesterone  Oestrogen  ADH FSH LH 
Source         
Role          
Effect          
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Chapter 3: Reproduction and inheritance 

A. Reproduction  
1. Write the meaning of the terms: 

I. Sexual reproduction  
II. Asexual reproduction 

2. What are the advantages and disadvantages of: 
I. Sexual reproduction  
II. Asexual reproduction 

3. What is fertilisation? 
4. Write how fertilisation happens in humans. 
5. Draw the diagram of a general flower structure. 
6. Describe each structure of a flower. 
7. What is each part of the flower called: 

I. The male part of the flower  
II. The female part of the flower  

8. Define pollination. 
9. What are the main types of pollination? 
10. Write how the features of the flower adapted for each type of pollination. 
11. Write how fertilisation occurs in plants, which leads to the formation of the seed and fruit. 
12. What is germination? 
13. What are the factors for successful germination? 
14. What is the practical done to investigate germination? 
15. How does germination occur? 
16. What are the 3 main parts of a seed? 
17. What are the two methods plants use to reproduce? 
18. Write how each reproduction occur: 

I. Natural asexual reproduction  
II. Artificial asexual reproduction (cuttings) 
III. Artificial asexual reproduction (tissue culture) 

19. Draw and label the structure of and describe each structure: 
I. Male reproductive system. 
II. Female reproductive system 

20. Write how the menstrual cycle happens, include the roles of oestrogen and progesterone. 
21. What does each hormone stand for: 

I. FSH 



  

19 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

II. LH 
22. Write the role of FSH and LH hormone in the menstrual cycle. 
23. What is the placenta? 
24. Describe the role of the placenta in the nutrition of developing the embryo. 
25. How is the embryo protected by the amniotic fluid? 
26. What is the role of each hormone in developing secondary sexual characteristics: 

I. Oestrogen  
II. Testosterone 

27. What are the characteristics of:  
I. Male secondary sexual development 
II. Female secondary sexual development 

 
B. Inheritance  

1. Define the terms: 
I. Genome  
II. Gene  
III. Chromosome  
IV. Gamete 
V. Allele 
VI. Dominant allele 
VII. Recessive allele 
VIII. Homozygous  
IX. Heterozygous  
X. Genotype  
XI. Phenotype  
XII. Codominance 
XIII. DNA   

2. Write a note on the: 
I. Structure of the DNA 
II. Nucleotide  
III. Base pairing in DNA 
IV. Structure of RNA 

3. What are the differences between DNA and RNA? 
4. What is protein synthesis? 
5. What are the two stages of photosynthesis? 
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6. Describe each stage of proteinsynthesis. 
7. What is polygenic inheritance? 
8. What are most phenotypic features a result of? 
9. What is meant by monohybrid inheritance? 
10. What are the two genetic diagrams? 
11. Try this example (do both methods separately). The colour of a flower is controlled by a 

single gene. D is the dominant allele which is for dark red flowers and d is the recessive 
allele for pink flowers. If a homozygous dominant plant and a heterozygous plant joins to 
produce an offspring, what is the probability, the offspring will have dark red flowers? 

12. What are the main rules to know when drawing a Punnett square? 
13. Write a short note on interpreting family pedigrees. 
14. What chromosome controls the sex of a person? 
15. What is the sex chromosomes for: 

I. Female 
II. Male  

16. How is the sex of an offspring is determined at fertilisation? Show this using a genetic 
diagram? 

17. What are the meaning of the terms: 
I. Meiosis? 
II. Mitosis? 

18. What is the role of mitosis (importance of mitosis)? 
19. Write the process of mitosis. 
20. Where does mitosis mainly occur? 
21. What is the role of meiosis (importance of meiosis)? 
22. Write the process of meiosis. 
23. Where does meiosis mainly occur? 
24. What are the differences between mitosis and meiosis? 
25. Write a note on random fertilisation. 
26. What is the meaning of: 

I. Haploid cells 
II. Diploid cells 

27. What are main two factors that contributes for the variation within a species? 
28. Explain the two factors that cause genetic variation. 
29. What is genetic variation and give examples? 
30. What is mutation? 
31. How does a change in the DNA affect the phenotype? 
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32. What are the main types of mutation? 
33.Most genetic mutations have no effect on the phenotype. Explain what is means. 
34. What are the main causes of mutation? 
35. What is natural selection? 
36. Define evolution  
37. Write a short note on Darwin’s theory, 
38. Write how natural selection occurs. 
39.What are antibiotics? 
40. How does antibiotic resistance happen? 
41. Why is antibiotic resistance bad? 
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Chapter 4: Ecology and the environment 
A. The organisms in the environment  

1. Define the terms: 
I. Population 
II. Community  
III. Habitat  
IV. Ecosystem 

2. What is the practical done to investigate the population size of an organism in two different 
areas using quadrats? 

3. What does biodiversity mean? 
4. What is the meaning of: 

I. Abiotic factors 
II. Biotic factors  

5. How do abiotic and biotic factors affect the population size and distribution of organisms? 
B. Feeding relationships  

1. Define the terms: 
I. Trophic levels  
II. Producers  
III. Primary consumers  
IV. Secondary consumers  
V. Tertiary consumers  
VI. Decomposers 

2. Write short notes on each and (include a diagram as an example for each): 
I. Food chains  
II. Food webs 
III. Pyramids of number  
IV. Pyramids of biomass 
V. Pyramids of energy transfer  

3. Why is only about 10% of energy is transferred from one trophic level to the next? 
4. What are the main ways energy is lost between trophic levels? 

Cycles 
 
 within ecosystems  



  

25 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

C. Cycles within ecosystems  
1. Draw the stages in the carbon cycle. (write the name of process that happens in each 

stage). 
2. Draw the stages in the nitrogen cycle. (write the name of process that happens in each 

stage). 
 

D. Human influences on the environment  
1. What are the main sources of producing each gas: 

I. Sulphur dioxide  
II. Carbon monoxide 

2. What are the consequences of the production of each gas: 
I. Sulphur dioxide  
II. Carbon monoxide 

3. Define the terms: 
I. Greenhouse gases 

II. Greenhouse effect 
III. Global warming 

4. What are the 5 main greenhouse gases? 

5. How does human activity contribute to produce the above 5 greenhouse gases? 

6.  How does greenhouse happen that leads to global warming? 

7. What are main consequences of global warming? 
8. What are the solutions that humans should do to reduce the effect of global warming? 

9. Write a note on the pollution of water by sewage. 
10. Write a note on eutrophication. 
11. What is deforestation? 

12. What are the main effects of deforestation and write the consequences of each? 
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Chapter 5: Use of biological resources  
A. Food production  

1. Describe how glasshouse and polythene tunnels can be used to increase the yield of certain 
crops. 

2. What are the effects on crop yield of each factor in glasshouses: 
I. Increase in carbon dioxide  
II. Increase in temperature  

3. How does the use of fertiliser can increase crop yield? 
4. Write how each element influence the crop growth: 

I. Nitrogen  
II. Phosphorus  
III. Potassium 

5. What are the main reasons for pest control? 
6.  What are the advantages and disadvantages of using pesticides and biological control with 

crop plants? 
7. What is the role of yeast in the production of food including bread? 
8. Write the process of: 

I. Bread making 
II. Beer making  

9. How does yeast respire? 
10. What is the practical done to investigate CO2 production by yeast? 
11. What is the role of bacteria in the production of yoghurt? What is the name of the bacteria 

used in this production? 
12. What is the use of an industrial fermenter? 
13. What is fish farming? 
14. What are the benefits of fish farming? 
15. What are the methods used in fish farms to ensure high yield? 

 
 

B. Selective breeding 

1. Describe how selective breeding can develop plants and animals with desired characteristics. 
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C. Genetic modification (genetic engineering) 

1. Describe how genetic modification happen. 
2. How does large amounts of human insulin can be manufactured from genetically modified 

bacteria that are grown in a fermenter? 
3. How does genetically modified plants can be used to improve food production. 
4. What does transgenic mean? 

 

D. Cloning  

1. Describe the process of micropropagation (tissue culture) in which explants are grown in 
vitro. 

2. How does micropropagation can be used to produce commercial quantities of genetically 
identical plants with desirable characteristics? 

3. Describe the stages in the production of cloned mammals. Use dolly the sheep as an 
example. 

4. How do cloned transgenic animal be used to produce human proteins? 
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