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Chapter 1: Cell structure  
1. What is a microscope? 
2. What are the main types of microscopes?  
3. Draw the diagram of each type of microscope. 
4. Write the advantages and disadvantages of each type of microscope. 
5. What is the use of each part of the light microscope: 

i. Fine adjustment knob? 
ii. Coarse adjustment knob? 
iii. Eye piece? 
iv. Revolving nose piece? 
v. Objective lens? 
vi. Stage? 

6. Draw a diagram of microscope and label the above parts of a microscope. 
7. What are the rules followed to draw a biological drawing? 
8. What is the importance of staining specimens in microscopy? 
9. What is the equation to calculate image size? 
10. Define each type of cell: 

i. Eukaryote. 
ii. Prokaryote. 

11. What is the cell organisation of the organism? 
12. What is the more detailed structure of cells called? How is this more detailed structure obtained? 
13. Draw a diagram of a typical eukaryotic cell. 
14. Mention these organelles in the diagram and draw each organelle and write the function of each 

organelle: 
i. Cell nucleus. 
ii. Cell membrane. 
iii. Cytoplasm. 
iv. Rough endoplasmic reticulum (RER). 
v. Smooth endoplasmic reticulum (SER). 
vi. Mitochondria. 
vii. Centrioles.  
viii. Golgi apparatus. 
ix. Ribosomes. 
x. Lysosome. 

15. Draw the electron microscopic image of a eukaryotic cell. 
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16. Write the role of rough endoplasmic reticulum and the Golgi apparatus in protein transport within 
the cell. 

17. What is the role of extracellular enzymes? 
18. Draw a diagram of a typical prokaryotic cell. 
19. Mention these organelles in the diagram and draw each organelle and write the function of each 

organelle: 
i. Cell wall. 
ii. Capsule. 
iii. Plasmid. 
iv. Flagellum. 
v. Pili. 
vi. Ribosomes  
vii. Circular DNA 
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Chapter 2: Mitosis, Meiosis and Reproduction  
1. Where are genetic material of a cell stored inside the cell nucleus? 
2. What is a chromosome? 
3. Define these terms: 

i. Locus. 
ii. Chromatid. 
iii. Chromatin. 
iv. Histones. 
v. Gamete. 
vi. Zygote. 
vii. Haploid. 
viii. Diploid. 

4. Draw the structure of a chromosome. 
5. What are the main features of a chromosome? 
6. How do cell division happen: 

i. Prokaryotic cells? 
ii. Eukaryotic cells? 

7. Define: 
i. Asexual reproduction. 
ii. Sexual reproduction. 

8. What are the differences between asexual reproduction and sexual reproduction? 
9. What are the advantages and disadvantages of asexual reproduction? 
10. What are the meaning of these reproduction strategies: 

i. Budding? 
ii. Fragmentation? 
iii. Binary fission? 
iv. Sporulation? 

11. Define mitosis. 
12. What is a cell cycle? 
13. What is the reason for cell cycles occurring in multicellular organisms? 
14. What are the main stages of cell cycle? 
15. Describe each of the stages of the cell cycle (Hint: there is one stage called mitosis and under 

mitosis there are more stages). 
16. How do you calculate mitotic index? 
17. Define meiosis.  
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18. How does cell cycle happens in meiosis? 
19. What are two main features of meiosis that contribute to genetic variation? 
20. What is known as chromosome linkage? 
21. What is fertilisation? 
22. What are two categories of fertilisation? 
23. What are the two mammalian gametes in: 

i. Animals? 
ii. Plants? 

24. Describe each of the gametes in animals. 
25. How are the mammalian gametes produced? 
26. How does fertilisation happen in mammals? 
27. Draw the structure of a flower? 
28. Explain what each part of flower does. 
29. Write a short note of gametogenesis in plants. 
30. What is each part of the flower called: 

i. The female part? 
ii. The male part? 

31. What is pollination and what the two ways pollination is happening? 
32. Define double fertilisation. 
33.Write how plant fertilisation happens? 
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Chapter 3: Development of organisms 
1. How do different types of cells are formed? 
2. What is differential gene expression? 
3. What are the two types of stimulus given to the unspecialised cells (causes of cell differential)? 
4. Write down the processes of cell specialisation. 
5. Define stem cells. 
6. What are the main features of stem cells? 
7. What are the main types of stem cells and describe each? 
8. Define the terms: 

i. Pluripotent.  
ii. Totipotent. 
iii. Morula. 
iv. Blastocyst. 

9. What are the main uses of stem cells? 
10. Write a note about the embryo development and cell differentiation. 
11. What are the advantages and disadvantages of stem cell therapy? 
12. What are the ethics of using stem cells? 
13. Define phenotype. 
14. What are the two factors that influence the phenotype of an individual? 
15. Write how each of factors influence the phenotype. 
16. What are the meaning of each of the terms: 

i. Polygenic inheritance? 
ii. Epistasis? 
iii. Dominance 

17. What is the meaning of variation? 
18. What are the two types of variation and describe each? 
19. What do you conduct studies to study continuous variation? 
20. What are the difficulties in studying variation in humans? 
21. What does each mean: nature and nurture? 
22. What types of studies are mainly used to study the concept of nature and nurture? 
23. What are the environmental and genetic factors influencing cancer? 
24. What does epigenetics mean? 
25. What does each mean: 

i. Methylation of DNA? 
ii. Acetylation of histones? 
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26. What happens to epigenetics when they are passed on to offsprings? 
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Chapter 4: Plant Structure and Function 
1. Draw the structure of a plant cell and label each of these part: 

i. Cell wall 
ii. Cell membrane 
iii. Amyloplast  
iv. Cell vacuole  
v. Tonoplast  
vi. Plasmodesmata  
vii. Pits 
viii. Middle lamella  
ix. Cell nucleus  
x. Cytoplasm  
xi. Mitochondria  
xii. Ribosome  
xiii. Chloroplast  
xiv. Rough endoplasmic reticulum  

2. Describe the function of all the plant parts mentioned above. 
3. Draw the structure of each of the following parts under an electron microscope (find images 

through google) 
i. Chloroplast  
ii. Cell vacuole  

4. What is the plant cell wall composed of? 
5. How are carbohydrates stored in plants? 
6. write the structure of: 

i. Starch. 
ii. Cellulose. 

7. What is the function of starch, cellulose and cellulose microfibrils in plant cells? 
8. How are cellulose microfibrils arranged? 
9. Write the structure of: 

i. Primary cell wall. 
ii.  Secondary cell wall. 

10. What is the main function of the plant stem? 
11. What are the tissues that make up the plant stem? [HINT- there are 4] 
12. Define each of the tissues mentioned in the above question. 
13. What does the vascular bundle contain?  
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14. Draw the cross section of the vascular bundle. 
15. Write a short note on (include their functions too): 

i. Xylem. 
ii. Phloem  
iii. Sclerenchyma  

16. What is a cambium? 
17. Write a note on the sustainability of plant material. 
18. What are the uses of plant fibres for humans? 
19. Write a short note about  

i. Bioplastics. 
ii. Plant pharmacies. 

20. There are 3 routes if water movement through plant cells and tissues. They are as follows, define 
each of them: 

i. Mass flow 
ii. Osmosis  
iii. Diffusion  

21. What does the movement of water in the xylem depend on? 
22. Write how the movement of water occurs up the xylem vessel. [include the definitions of cohesion 

and adhesion]. 
23. The following inorganic ions are important to plants. Write their importance: 

i. Nitrogen  
ii. Magnesium  
iii. Calcium  
iv. Potassium  
v. Phosphate ions  
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Chapter 5: Classification  
1. What are the main ideal conditions that promote bacterial growth? 
2. What is the average time bacteria takes to divide? 
3. What does it mean that plants can have antimicrobial and therapeutic properties? 
4. Write a short note on William Withering’s digitalis soup. 
5. Write a short note on modern drug development. 
6. Write the main stages of drug testing. (mention the 3 main phases in clinical trials) 
7. What are the three main methods pharmaceutical industry conduct to avoid bias and false results? 

Explain each method. 
8. Write the similarities and differences between modern protocols and William Withering’s digitalis 

soup. 
9. Define species. 
10. What are the main characteristics used in order to define and identify characteristics of 

organisms? 
11. Define molecular phylogeny. 
12. Define extremophiles. 
13. What does classification (in biology) mean? 
14. What are the principle of classification? 
15. What are the main ways the scientific community evaluates data that may influence the 

classification of organisms? 
16. The current classification system first groups organisms into 3 main domains? What are they? 
17. Fill the following the table with the appropriate words. 

Feature  Bacteria Archaea  Eukarya  
Cell wall composition     
Nuclear envelope     
Amino acid that 
introduces protein 
synthesis  

   

Membrane bound 
organelles  

   

Membrane lipid 
structure  

   

Histones associated 
with DNA 

   

DNA    
Ribosome size    
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18. Define the terms: 
i. Taxon. 
ii. Binomial naming system. 

19. What is the order of taxons in the phylogenetic classification system? 
20. The variety of life has become extensive, but now it is being threatened by human activities. How do 

humans threaten the wild life? 
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Chapter 6: Biodiversity and Conservation  
1. What are the definitions of the terms: 

i. Biodiversity? 
ii. Endemism? 
iii. Ecology? 
iv. Ecosystem? 
v. Habitats? 
vi. Community? 
vii. Population? 
viii. Niche? 

2. What are the three ways to measure biodiversity and define each? 
3. Write the equation for each: 

i. Heterozygosity index 
ii. Index of diversity. 

4. What does distribution and abundance of organisms in a habitat depend on? [HINT- 2 factors] 
5. Adaptation of an organism can be divided into 3 types. What are they and define each? 
6. Write a short note of Hardy- Weinberg equation. 
7. Define allele frequency. 
8. What are the 2 main reasons allele frequencies can change? 
9. Define natural selection. 
10. What does natural selection lead to? 
11. Define gene pool. 
12. How does genetic diversity and a gene pool rise? 
13. What is meant by evolution? 
14. How does evolution occur during natural selection? 
15. What are the main isolating mechanisms that restrict the gene flow between species? [HINT- 5 

mechanisms] 
16. What is: 

i. Allopatric speciation  
ii. Sympatric speciation. 

17. What are the mains way zoos conserve endangered species? [HINT- 4 methods] 
18. What are the importance of maintaining genetic diversity during captive breeding programs? 
19. What is the role of seed banks in conserving endangered plants? 
20. How does a seed bank conserve a rare plant species? 
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