ESSENTIAL BIOLOGY 02: CELLS
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1.  What are the three fundamental statements of cell theory? 

         
i. 


ii.


iii. 

2. When Hooke first observed what he called ‘cells’ of cork under the microscope, it was the first time that the cell hypothesis had been proposed. Soon after, cell theory became more widely accepted.  A theory is as close to ‘truth’ as we expect to find in Science – it must be supported by indisputable evidence. What are some of the scientific advances and discoveries that have helped strengthen belief in cell theory? 

3. Some types of cell seem to break the laws of cell theory. 

a. Give two examples of cells which are multinucleated


b. What is one organism which can be a ‘giant’ single cell? 


c. Why are viruses often considered ‘acellular’ or even non-living? 

4. The diagram below shows the characteristic rod-shaped structure of E. coli bacteria. 
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a. What is the magnification of the image? 

b. By which method (shown here) do bacteria

    reproduce? 

5.  Complete this table of SI units of length: 
	 Unit
	Abbreviation
	Metric Equivalent

	 kilometer
	km
	1 000 m
	103 m

	
	m
	1 m
	-

	centimeter
	cm
	
	10-2 m

	
	mm
	0.001 m
	10-3 m

	micrometer
	 μm
	0.000 001 m
	

	nanometer 
	nm 
	
	10-9 m


  6.  What is the magnification of these images? 

a. Scale bar 10µm measures 40mm on the image. 


b. Scale bar 5µm measures 25mm on the image.

7.   A micrograph has a scale bar of 2µm, which measures 40mm on the image. Measuring the 

      maximum length of the cell in the image, the ruler reads 180mm. How long is the cell? 

8. What are the advantages of maximizing the surface area: volume ratio in a cell? 

9. As the volume of a cell increases, what happens to…? (increase/ decrease)


a. Production of waste products. 


b. Usage of nutrients and oxygen. 


c. The surface area: volume ratio. 

10. Suggest two things a large cell might do to increase its surface area: volume ratio. 


i. 


ii. 

11. “Unicellular organisms carry out all the functions of life.”


a. Give one example of a unicellular organism. 


b. What are 6 ‘functions of life’? 

12. “Multicellular organisms show emergent properties” 

       Explain, in simple terms, the meaning of this statement. 

13.  What is a stem cell? 

14. What type of cell could a liver stem cell become? 

15. Give three examples of specialized cells in multicellular organisms.

      Describe how their structure relates to their function. 


i. 




ii. 


iii. 

16. Explain briefly how cell differentiation occurs. Refer to ‘genes’ in your answer. 
17. Complete the table below to show how stem cells can be used in medicine. 

	
	Therapeutic cloning
	Stem cell transplants

	Used to treat…
	
	

	Brief method: 
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18. This is an electronmicrograph of the bacterium Salmonella typhi. 

    a. What is the maximum length of the main body of the cell? 
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   b. What are the name and function of this structure? 

   c. S typhi and E. coli are examples of prokaryotes. 

      What does the term   ‘prokaryote’ literally mean? 

19.  In the space below, draw and label (with names and functions), the structure of a 

       generalized prokaryote cell. Include cell wall, plasma membrane, pili, flagella, nucleoid 

       (naked DNA), ribosomes and a scale bar. 
20. In the table below, compare prokaryote and eukaryote cells. 

	Prokaryote
	Eukaryote

	70S (small) ribosomes

No mitochondria

Cell parts


	80S (large) ribosomes

True nucleus contains DNA

Organelles

Internal membranes enclose organelles


21. With the aid of labeled diagrams, compare the structures of plant and animal cells. 
      Include annotations on the functions of each organelle. 

22. Extracellular components are materials or structures which extend beyond the plasma 

       membrane. Outline the role of an extracellular component in a plant cell and an animal cell. 

Plant: 


Animal: 

23. State three differences between plant and animal cells. 

24.  Draw and label a simplified (2D) diagram of the plasma membrane. 
        Include: phospholipid bilayer, integral and peripheral proteins, glycoproteins and 

        cholesterol. 
25. What are the functions of these plasma membrane components? 


a. glycoproteins


b. cholesterol

26. Match the following membrane proteins with their functions: 


Channel/ carrier proteins


used in cell surface reactions


Protein pumps




binding cells together




Receptor proteins



communication between cells

Enzymes




passive transport across the membrane


Adhesion proteins



active transport across the membrane

Neurotransmitter receptors


hormone binding and recognition

27. Draw a single phospholipid molecule. Label the hydrophobic and hydrophilic sections. 

28. Explain how hydrophobic and hydrophilic properties of the phospholipid bilayer allow a 

       membrane to maintain its structure. 

29. Define diffusion. 
      Define osmosis. 

30. In the table below, tick the conditions required for each type of transport to occur. 

	
	Concentration gradient
	Selectively permeable membrane.
	Membrane proteins
	ATP (source of energy)

	Simple diffusion
	
	
	
	

	Osmosis
	
	
	
	

	Facilitated diffusion
	
	
	
	

	Active transport
	
	
	
	


31. State four ways to maximize the rate of diffusion of a substance across a membrane. 


a. 


b. 


c. 


d. 

32. Explain what is happening in this diagram: 
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33. In the space below, draw a diagram of a plant cell before and after plasmolysis. 

       Explain how osmosis causes plasmolysis. 

34. In the space below, draw a simple, annotated diagram showing how a protein pump is used 

       in active transport of molecules across a plasma membrane. Use the Na+/K+ pump as an   

       example. 
35. What is a macromolecule? Give one example of a macromolecule produced in the cell. 

36. Complete and annotate the diagram below to show the process of vesicle transport of a      

      protein molecule through a eukaryote cell. Begin with protein synthesis in the Rough ER and 

      finish with exocytosis though the plasma membrane. Label all organelles shown. 
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37. Differentiate between exocytosis and endocytosis. 
38. Describe how the plasma membrane breaks and reforms during exocytosis and endocytosis. 

       How does the fluidity of the membrane allow this?  

39. On the pie chart below, mark the approximate relative amount of time spent in each of the 

       stages of the cell cycle. Include interphase, prophase, metaphase, anaphase, telophase and 

       cytokinesis. 

40. What are the three stages of interphase and what happens during each one? 

41. List four processes that involve mitosis. 

42. Describe how tumours (cancers) are formed. 

43. Cytokinesis is part of the cell cycle but not part of mitosis. 
       Differentiate between mitosis and cytokinesis. 

44. In the space below, draw simple diagrams of the four stages of mitosis. 

       Briefly explain the events occurring at each stage and label relevant structures. 
45. Differentiate between ‘sister chromatids’ and ‘chromosomes’. 

46. Explain how mitosis produces two genetically identical nuclei.

      S-phase: 

     Chromosome number: 

      Metaphase: 

     Anaphase: 

