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4.1 

(i) Describe the path of light through a light microscope, from the source to the observer’s eye.

(ii) What is the maximum magnification of a transmission electron microscope (TEM), and why is it more powerful than a light microscope?


(iii) Explain why electron micrographs appear in greyscale and how they are later represented in colour.

(iv) A specimen has an actual length of 50 µm, and its magnified image is 5000 µm long. Calculate the magnification.

(v) What is the key difference between how TEM and SEM create images






4.2

(i) List three structural differences between plant and animal cells as seen under a light microscope.

(ii) What is the role of the Golgi apparatus in a eukaryotic cell?

(iii) How does the structure of the rough endoplasmic reticulum (rER) support its function?

(iv) Why do muscle cells contain more mitochondria than skin cells?

(v) What is the function of nuclear pores in the nucleus? 

4.3

(i) What does "selectively permeable" mean in relation to the cell membrane?

(ii) Describe how the structure of the mitochondrion is adapted for its function.

(iii) Which organelle is responsible for producing ribosomes, and where is it located?

(iv) Why do plant cells need both mitochondria and chloroplasts?

(v) What is the primary structural component of plant cell walls, and what is its function?



4.4
(i) What is meant by a membrane being "selectively permeable"?
(ii) Name the two biomolecules that make up a cell membrane.
(iii) Where in the cell does most of the metabolic activity take place?
(iv) What is the function of the nuclear pore?
(v) What is the nucleolus made of, and what does it produce?
(vi) What two molecules are chromosomes made of?
4.5 
(i) What is the function of the mitochondrion?
(ii) Why are cristae important in the mitochondria?
(iii) What do ribosomes do in the cell?
(iv) Where are chloroplasts found, and what is their role?
(v) How do vacuoles differ between plant and animal cells?
(vi) What material is the plant cell wall made of?

[


4.4
(i) What is the main function of the cell wall in plant cells?
(ii) What distinguishes the rough and smooth endoplasmic reticulum? 
(iii) What is the function of the Golgi apparatus?
(iv) State two key structural differences between prokaryotic and eukaryotic cells.

(v) Why are prokaryotic cells considered more ancient than eukaryotic cells?

(vi) Some bacteria have an extra protective layer beyond the cell wall. What is it called, and what is its function?

Draw labelled diagrams to compare the ultra-structural differences Prokaryotes and Eukaryotes. 






4.1 Compare the structure and function of a plant vacuole with an animal vacuole.

4.2 . Describe two structural differences between the rER and the sER, and relate these differences to their respective functions.


4.3 Why are mitochondria and chloroplasts described as "double-membrane" organelles, and what is the significance of this?

4.4 What similarities and differences are there between the functions of ribosomes and the nucleolus?


4.5 The table represents the Mitochondrial Density in Cell Types
4.6 

	Cell Type
	      Number of Mitochondria per Cell 

	Muscle Cell (leg)
	 2000

	Liver Cell
	1800

	White Blood Cell
	500

	Skin Cell 
	300



Using the secondary data from the table, answer the following questions. 
a) Explain the difference in the number of mitochondria observed between muscle and skin cells.
b) Why might liver cells also contain a high number of mitochondria?
c) Calculate the average number of mitochondria across all four cell types.

4.7 The table represents the oxygen consumption by organelles

	Cell Type
	      Oxygen Usage (mol/min/cell)

	Mitochondria (normal)
	4.5

	Mitochondria (damaged)
	1.2



Using the secondary data from the table, answer the following questions. 
a) What does this data suggest about the importance of mitochondria in cells?
b) By what percentage does oxygen consumption drop when mitochondria are damaged?

4.8 The table below shows the observed sizes of different cell structures using a light microscope and an electron microscope.

	Structure
	  Size measured by Light Microscope (µm)
	Size measured by Electron Microscope (µm)

	Nucleus
	6.0
	5.8

	Mitochondria 
	1.22.5
	1.8

	Ribosome
	Not visible
	0.02

	Cell Membrane Thickness
	Not visible
	0.01



Using the secondary data from the table, answer the following questions. 

(a) Explain why the ribosome and cell membrane are not visible under a light microscope.
(b) Calculate the percentage difference between the size of the mitochondrion measured by the light microscope and by the electron microscope.
(c) Give two reasons why electron microscopes provide greater detail of cellular structures than light microscopes.
(d) State one advantage and one disadvantage of using an electron microscope for biological research.








