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Chapter 1: Chemistry for Biologists  
1. Define: 

i. Ionic bonds. 
ii. Covalent bonds 
iii. Hydrogen bonds 
iv. Dipole 
v. Polar molecule  
vi. Dissociation  
vii. Anion 
viii. Cation 

2. Write 3 ions for each that are involved in Biology: 
i. Important anions 
ii. Important cations 

3. Draw the molecule of water. 
4. What type of bond is present in water and what causes that bond in water? (polar or non-polar) 
5. What are the main importances of water? 
6. Why does water have relatively higher meting and boiling points compared with other substances? 
7. What results the properties of water? 
8. What are organic compounds? 
9. How many bonds can be attach to the Carbon atom? 
10. Define the terms: 

i. Monomers 
ii. Polymer  
iii. Macromolecules 

11. What are carbohydrates and write the role of carbohydrate? What are the main carbohydrates 
known? 

12. What are the 3 main groups of carbohydrates and define each? 
13. What is the general formula of monosaccharides? 
14. Define Triose sugars, and why are they important in the mitochondria? 
15. What are pentose sugars and what does it make? 
16. What are hexose sugars? 
17. Glucose have isomers. What are they and define isomers? 
18. What are the differences between the two isomers of glucose? 
19. Define the terms: 

i. Condensation reaction. 
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ii. Hydrolysis  
iii. Glycosidic bond. 

20.  Complete the table 
Disaccharide  Source  Monosaccharide producing the 

Disaccharide 
Sucrose   
Lactose    
Maltose   

  
21. Define these terms: 

i. Starch  
ii. Glucose  
iii. Ribose  
iv. Deoxyribose  
v. Deoxyribonucleic acid (DNA) 
vi. Ribonucleic acid (RNA) 
vii. Reducing sugars  
viii. Non- reducing sugars  

22. How are glycosidic bonds: 
i. Formed? 
ii. Broken? 

23. Why does the structure of polysaccharide make them ideal as energy storage molecule within the 
cell? 

24. What does the starch consist of? 
25. Amylose and amylopectin are both long chains of α- glucose units, so why are these molecules so 

different? 
26. Why is carbohydrate food like rice and pasta are so good for a human? 
27. Write a short note on glycogen. 
28. Define: 

i. ATP 
ii. End products 
iii. Oligosaccharides 

29. What are lipids? 
30. Define: 

i. Fatty acids. 
ii. Glycerol and write the general formula of glycerol. 
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iii. Ester bonds. 
iv. Saturated fatty acid 
v. Unsaturated fatty acid  

31. How do fatty acids vary? 
32. What are monounsaturated fatty acid and polyunsaturated fatty acid? 
33.How do ester bonds forms and what type reaction is it? 
34. What do proteins make and define haemoglobin? 
35. Define amino acid. 
36. How do protein form from amino acids? 
37. Write what does each bond mean: 

i. Peptide bond. 
ii. Dipeptide  
iii. Polypeptide  

38. What are the main bonds in a protein and write what each are? 
39.Proteins are classified as 4 different structures and explain each structure. 
40. What does denaturation mean? 
41. Write a short note on: 

i. Fibrous protein  
ii. Globular protein  
iii. Conjugated protein  

42.  Define the terms: 
i. Collagen  
ii. Hydrophobic  
iii. Hydrophilic  
iv. Colloid  
v. Prosthetic group 
vi. Lipoproteins  
vii. Glycoproteins  
viii. Proteases  
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Chapter 2: Mammalian Transport systems 
1. What is diffusion? 
2. Define concentration gradient. 
3. Why is diffusion efficient transport in cell singled organism? 
4. What are the factors affecting diffusion? 
5.  One factor that affects diffusion is surface are to volume ratio. What does that mean? 
6. Vertebrates have a mass transport system. Define the terms: 

i. Vertebrates. 
ii. Mass transport system  

7. What are the main features in the mass transport system? 
8. Many animals have a circulatory system in which a heart pumps blood around the body. Insects have 

an open circularity system with the blood circulating in large open spaces. Define the terms: 
i. Single circulation system 
ii. Double circulation system  
iii. Systemic circulation  
iv. Oxygenated blood 
v. Deoxygenated blood 
vi. Pulmonary circulation  

9. What is the advantage of having a double circulation system? 
10. Draw the path of a double circulation system. 
11. What is the mass transport system in mammals and define it? 
12. Define circulation. 
13. In mammals, substances move between the plasma or red blood cells and the body cells by diffusion 

or active transport. Define active transport. 
14. What are the main components of the blood? 
15. What are the other components of blood plasma and define each? 
16. What does the plasma help to maintain in the body? 
17. Define buffer. 
18. Write a short note on each component: 

i. Erythrocytes  
ii. Leucocytes  
iii. Platelets  

19. What is haemoglobin and what is the role of haemoglobin? 
20. Draw the oxygen dissociation curve for a human haemoglobin. 
21. What is the transport of carbon dioxide in a mammal? 



  

8 
 

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

22. Define the terms: 
i. Carbaminohaemoglobin 
ii. Carbonic anhydrase  

23. Draw the diagram of the transport of CO2 from the tissues to the lungs depends on the reaction of 
CO2 with water, controlled by an enzyme in the red blood cells. 

24. What is the Bohr effect and draw the diagram of Bohr effect? 
25. Write a short note of the fetal haemoglobin. 
26. What is a blood clot? 
27. What is the advantages of blood clotting? 
28. How does a blood clot form and write the process of blood clotting? 
29. Define each of these components involved in blood clot: 

i. Serotonin  
ii. Thromboplastin  
iii. Prothrombin  
iv. Thrombin  
v. Precursor  
vi. Fibrinogen  
vii. Fibrin   

30. What are the main blood vessels in a human and define each? 
31. Write the structure of each blood vessel and include a diagram in each. 
32. Draw a diagram for each artery and the relative proportion of different tissue in each artery (aorta, 

medium- sized artery and arteriole). 
33.Write a note of arteries. 
34. What is the role of the muscle in the wall of the arteriole and why does that happen? 
35. What is a capillary and write the function of it? 
36. What are the exceptions in arteries and in veins? 
37. The blood is not pumped back to the heart, it returns to the heart by means of muscle pressure and 

one- way valves. How does this happen? 
38. Draw the diagram, of a valve in the vein. 
39.Draw the graph that shows the surface area of each major type of blood vessel in the mammal, 

alone with the velocity and pressure of the blood travelling in them. 
40. Define the terms:  

i. Lumen  
ii. Arterial system 
iii. Arterioles  
iv. Peripheral arteries  
v. Venules  
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vi. Inferior vena cava  
vii. Superior vena cava  
viii. Venous system  
ix. Semilunar valves  

41. Draw the structure of the heart and describe each structure by writing the role. 
42. What is the cardia cycle and draw the diagram? 
43. What does cardiovascular diseases mean? 
44. Define atherosclerosis. 
45. Write a note: 

i.  Atherosclerosis and the effect of atherosclerosis. 
ii. Aneurysms  
iii. Raised blood pressure  
iv. Heart disease- angina  
v. Heart disease- myocardial infarction  
vi. Stroke  
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Chapter 3: Cardiovascular Health and Risk 
1. Define the terms: 

i. Non- communicable conditions. 
ii. Risk.  
iii. Probability. 

2. What are the factors that are based on personal perception? 
3. What is epidemiology? 
4. Define the terms: 

i. Risk factors. 
ii. Multifactorial disease. 
iii. Correlation  
iv. Causation  
v. Longitudinal studies  
vi. Valid 
vii. Precision  
viii. Reliable  
ix. Biased  
x. Evaluate  
xi. Metadata analysis (meta- analysis) 

5. What are the 3 non- modifiable risk factors for atherosclerosis? 
6. Write the link between: 

i. Smoking and atherosclerosis. 
ii. Inactivity and CVDs. 
iii. High blood pressure and atherosclerosis. 
iv. Diet, obesity and atherosclerosis. 

7. What are the main ways to prevent atherosclerosis and CVD? 
8. Is atherosclerosis being a multifactorial disease? 
9. What does BMI stand for and define what BMI is? 
10. How do you measure healthy weight? 
11. Write what does each mean: 

i. BMI of less than 18.5kgm-2 
ii. BMI of 18.5 -25kgm-2 
iii. BMI of 25- 30kgm-2 
iv. BMI of 30- 40kgm-2 
v. BMI over 40kgm-2 
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12. What is the other best measure of obesity, write the equation to calculate that measure and the 
obesity indication for men and women?  

13. What are the main ways to tackle obesity? 
14. What are the main nutrients that can increase the risk for CVD? 
15. What are the 2 types of lipoproteins and define each? 
16. What ratio of diet mainly has the greatest effect on cardiovascular disease and what is the healthy 

ratio? 
17. What are antioxidants? 
18. What is the relationship of antioxidants and heart health? 
19. Write the short note about vitamin C and its effect on health. 
20. Hypertension and high blood pressure are major risk factors for cardiovascular diseases, so what is 

the name given for drugs used to reduce blood pressure? 
21. What are the commonly prescribed antihypertensive drugs? 
22. Define the terms: 

i. Diuretics. 
ii. Sympathetic nerve inhibitors. 
iii. ACE inhibitors. 
iv. Side- effects. 

23. What is angiotensin? 
24. What are the main side effects of antihypertensives? 
25. What are statins? 
26. Define the terms: 

i. Placebo. 
ii. Plant stanols and sterols. 

27. What are the drug treatments used to help prevent the blood clotting that causes CVD? 
28. What are the main risks of taking aspirin? 
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Chapter 4: Membranes and Transport 
1. What is the function of cell membrane? 
2. What is the main structure of the cell membrane? 
3. Describe the structure of the membrane in detail and the reason for each structure to be present. 
4. Describe what the fluid mosaic model is. 
5. What are the 4 main types of proteins present in the cell membrane and define each? 
6. Movement of substances can be of two ways. What are they? (hint- relates to energy) 
7. Write the meaning of each of the transport of molecules method: 

i. Diffusion  
ii. Simple diffusion  
iii. Facilitated diffusion  
iv. Osmosis  
v. Active transport  
vi. Exocytosis  
vii. Endocytosis  

8. What are the factors affecting diffusion and write how it affects diffusion? 
9. Draw a diagram involving salt and water to prove the process of osmosis. 
10. When comparing 2 solution’s water potential, the following terms can be used to describe, define 

each term: 
i. Isotonic  
ii. Hypertonic 
iii. Hypotonic  

11. What are the factors that affect osmosis? 
12. Write examples of active transport in the human body. 
13. What are the factors that affect active transport? 
14. What is the role of ATP in active transport? 
15. Write the mechanism of active transport. 
16. How do multicellular organisms obtain sufficient oxygen for respiring cells? 
17. What are the factors that affect the gas exchange system in multi- cellular organisms?  
18. What is the Fick’s law? Write the equation to proving Fick’s law. 
19. Write the path of gas from nose to the alveoli. 
20. Write the process of gas exchange in the alveoli. 
21. What are the adaptations of the alveoli that affect gas exchange? 
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22.   
 INHALATION EXHALATION 
Movement of ribs   
Shape of diaphragm    
Internal intercostal muscles    
External intercostal muscles    
Volume in the chest cavity    
Pressure in the chest cavity   
Movement of air   
Pressure inside the body 
compared to the outside of the 
body. 
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Chapter 5: Proteins and DNA 
1. What are the monomers making an amino acid? 
2. What is an amino acid? 
3. What is a polypeptide chain? 
4. What are the elements present in proteins? 
5. Draw the general formula of an amino acid. 
6. What are the definitions of the terms: 

i. Amphoteric  
ii. Zwitter ion 

7. Why are proteins considered to be as amphoteric and a zwitterion? 
8. How are polypeptides or proteins formed? 
9. Write an equation showing the formation of a dipeptide. 
10. What are the 4 levels of proteins and describe each? 
11. What are the bonds present in a 3D structure of a protein? 
12.  There are 2 types of proteins. Write a description for each protein: 

i. Fibrous protein. 
ii. Globular protein. 

13. What are enzymes? 
14. What is the structure of an enzyme? 
15. Define the terms relating to an enzyme: 

i. Active site  
ii. Substrate  
iii. Enzyme- substrate complex 

16. Write the mechanism of an enzyme, which is the lock and key mechanism. 
17. Write the relationship between activation energy and enzymes. 
18. What is the meaning of nucleic acid? 
19. What does each stand for: 

i. DNA? 
ii. RNA? 

20. Define? 
i. DNA? 
ii. RNA? 

21. Draw the structure of: 
i. DNA. 
ii. RNA. 
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22. What is the monomer used to produce RNA or DNA? 
23. What does a nucleotide consist of? 
24. What are the organic bases present in: 

i. DNA? 
ii. RNA? 

25. What type of pentose sugar is present in: 
i. DNA? 
ii. RNA? 

26. Write a descriptive note about complementary base pairing. 
27. What is the process involved in DNA replication? 
28. Write the process of semi- conservative replication. 
29. What is the Meselson and Stahl’s experiment? 
30. What is the genetic code? 
31. What are the features of a genetic code? 
32. Define the term ‘gene’. 
33.Define the terms: 

i. Introns  
ii. Exons 

34. What is protein synthesis? 
35. What are the two processes involved in protein synthesis and describe each? 
36. Define these terms: 

i. RNA polymerase 
ii. Messenger RNA (mRNA) 
iii. Transfer RNA (tRNA) 
iv. Ribosomes 
v. Start codon 
vi. Stop codon 

 

 

 

 

 

 

 

 



  

18 
 

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

 

 

 

 

  

 

 



  

19 
 

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

Chapter 6: Gene expression and Genetics  
1. What is meant by gene mutation? 
2. What is one type of cause that leads to gene mutation? 
3. Write at least 2 diseases caused by gene mutation. 
4. What are the main types of mutation? 
5. What happens when each part of the polypeptide chain is affect by mutation: 

i. Introns?  
ii. Exons? 

6. Two types of mutations are each. Define each. 
i. Chromosomal mutation. 
ii. Whole- chromosome mutation. 

7. Define these terms involved in genetics: 
i. Gene. 
ii. Allele 
iii. Genotype  
iv. Phenotype  
v. Dominant allele 
vi. Recessive allele 
vii. Codominance  
viii. Homozygote  
ix. Heterozygote  
x. Monohybrid inheritance  
xi. Punnett square  
xii. Genetic pedigree diagram 
xiii. Sex chromosomes  
xiv. Sex- linked characteristics  

8. Draw a Punnett square to answer this question. The dominant allele for blonde hair is ‘B’ and 
recessive allele for black hair is ‘b’. the mother is homozygous dominant and the father is 
heterozygous. Write what are the probability of each phenotype and the possible phenotypes and 
genotypes of the child. 

9. Write at least 2 diseases that are sex- linked. 
10. Write short notes for each of the diseases: 

i. Thalassaemia 
ii. The albino trait  

11. Write how normal transport of proteins and ions that occur in the epithelial cells. 
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12. What is cystic fibrosis? 
13. Where in the body can cystic fibrosis mainly happen (mention 3 parts)? 
14. Write how cystic fibrosis occurring in each part of the body mentioned above will affect the body. 
15. What are the treatment for cystic fibrosis? 
16. Write how gene therapy is conducted for cystic fibrosis. 
17. What is genetic screening? 
18. What are the uses of genetic screening? (mention the 3 important uses involved in your syllabus). 

Answer the following questions too. 
i. What are the two types of parental screening? 
ii. What the disadvantages of both parental screening methods? 

19. Define each use of genetic screening?  
20. What are the ethics of genetic screening (write short note for each)? 

 

  


