IB Questionbank Biology	1
Review #1: Elements, Water, Cells, Membrane Transport, and Cell Division Extended Response and Short Answer Released Questions
1.	Escherichia coli is a unicellular organism, so each cell must carry out all of the processes required for life. Outline the functions of each of the structures in the cells of Escherichia coli. 
2.	Outline condensation and hydrolysis reactions using a different example for each.
(5)
3.	Membrane proteins vary in their positions within the membrane and in their functions.
Outline the positions and functions of proteins in membranes.
(8)
4.	Outline the various stages of the cell cycle.
(4)
5.	Discuss the endosymbiotic theory for the origin of eukaryotes.
 (Total 6 marks)
6.	Describe the events that occur during mitosis.
(9)
7.	Compare the structure of prokaryotic and eukaryotic cells.
(5)
8.	(a)    Compare simple diffusion with facilitated diffusion as mechanisms to transport solutes across membranes.
(5)
(b)	Describe the process of endocytosis.
(5)
 (Total 10 marks)
9.	(a)    Eukaryotic cells have intracellular and extracellular components. State the functions of one named extracellular component.
(4)
(b)	Outline, with an example, the process of exocytosis.
(5)
 (Total 9 marks)
10.	State four elements that are needed by living organisms, other than carbon, hydrogen and oxygen, giving one role of each.
(4) 
11.	(a)    Draw a labelled diagram of the ultrastructure of Escherichia coli as an example of a prokaryote.
(4)
(b)	Describe the events that occur in the four phases of mitosis in animals.
(6)
 (Total 10 marks)
12.	(a)    Draw a labelled diagram to show the structure of a membrane.
(5)
(b)	Outline how vesicles are used to transport materials secreted by a cell.
(6)
 (Total 11 marks)
13.		Draw a labelled diagram showing the ultrastructure of a typical prokaryote.
(4)
14.	(a)    Draw a labelled diagram showing the ultra-structure of a liver cell.
(4)
(b)	Distinguish between prokaryotic cells and eukaryotic cells.
(6)
 (Total 10 marks)
15.	(a)    Draw a labelled diagram to show the fluid mosaic structure of a plasma membrane, indicating the hydrophilic and hydrophobic regions.
(5)
(b)	Distinguish between active and passive movements of materials across plasma membranes, using named examples.
(4)
(c)	Explain how the properties of water are significant to living organisms.
(9)
(Total 20 marks)
16.	(a)   Draw a labelled diagram to show the ultrastructure of Escherichia coli.
(5)
(b)	Distinguish between active and passive movements of materials across plasma membranes, using named examples.
(4)
 (Total 9 marks)
17.	Outline the thermal, cohesive and solvent properties of water.
(5) 
18.	(a)    Draw and label a diagram of the ultrastructure of a liver cell.
(4)
(b)	Explain how mitosis produces two genetically identical nuclei.
(8)
(c)	Outline one therapeutic use of stem cells.
(6)
(Total 20 marks)
19.	Draw a labelled diagram showing the structure of a plasma membrane.
(4)







20.	The electron micrograph below shows the ultrastructure of part of an animal cell.
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	[Source: Reproduced with the kind permission of the Electron Microscopy Facility, Trinity College, Hartford, Connecticut, USA, and Professor Daniel G. Blackburn.]
(a)	Identify the structure labelled I.
 (1)
(b)	Explain briefly how materials produced in the structure labelled I are transported to the plasma membrane.
 (2)
(c)	Outline the function of the mitochondria in the cell.
 (2)
(d)	Suggest why the two labelled mitochondria are different shapes in the micrograph.
 (1)
(Total 6 marks)
21.	The micrograph below shows an adult human stem cell.
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[© Science Photo Library. Used with permission.]

(a)	The cell cycle can be divided into two parts: interphase and mitosis.
(i)	Identify, with a reason, whether the stem cell in the micrograph is in interphase or mitosis.
 (1)
(ii)	Deduce two processes that occur in human cells during this part of the cell cycle, but not during the other part.
 (2)
(b)	State two characteristics of stem cells that can be used to distinguish them from other body cells.
 (2)
(c)	Outline one therapeutic use of stem cells.
 (3)
(Total 8 marks)
22.	(a)	The scanning electron micrograph below shows the surface of the nuclear envelope with numerous nuclear pores.
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[Source: adapted from D Nelson and M Cox, (2000), Lehninger Principles of Biochemistry, third edition, page 35]
(i)	Calculate the power of magnification of the image.
 (1)
(ii)	State the diameter of the pore labelled X.
 (1)
(b)	List two examples of how human life depends on mitosis.
 (1)
(c)	Describe the importance of stem cells in differentiation.
 (3)
 (Total 6 marks) 

23.	The following sequence of pictures, made using an electronic imaging technique, shows a cell undergoing division.
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	[Adapted by permission from Macmillan Publishers Ltd, Fuller, B G et al. 2008. “Midzone activation of aurora B in anaphase produces an intracellular phosphorylation gradient”. Nature. Vol 453.]
(a)	State the stage of mitosis typified by image II.
 (1)
(b)	List two processes that involve mitosis.
 (2)
(c)	State the process that results in tumour (cancer) formation or development.
 (1)
 (Total 4 marks)
24.	The electron micrograph below shows an E. coli cell.
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[Source: www.microbiology.umaryland.edu/images/bact_em.jpg]
(a)	Identify the structures labelled A and B in the electron micrograph above and state one function of each.
A:	Name	.......................................................................................................
Function	.......................................................................................................
B:	Name	.......................................................................................................
Function	.......................................................................................................
(2)
(b)	Compare prokaryotic and eukaryotic cells.
 (3)
(Total 5 marks)
25.	(a)	State the property of stem cells that makes them useful in medical treatment.
 (1)
(b)	Explain how multicellular organisms develop specialized tissues.
 (2)
 (Total 3 marks)
26.	(a)	State the conclusion drawn from the Miller-Urey experiment.
 (1)
(b)	Outline two pieces of evidence that support the endosymbiotic theory for the origin of eukaryotes.
 (2)
(Total 3 marks)
27.	(a)	Define osmosis.
 (1)
(b)	Outline how transport occurs across membranes by facilitated diffusion.
 (2)
(c)	Explain how the properties of phospholipids help to maintain the structure of cell membranes.
 (3)
(Total 6 marks)
28.	Outline the endosymbiotic theory.
 (4)
29.	(a)    State the process that results in tumour (cancer) formation or development.
(1)
(b)	Calculate the % mitotic index of tissue A and tissue B.
Tissue
Number of Cells in Interphase
Number of Cells in Any Phase of Mitosis
A
55
45
B
90
15
												(3)
(c)    Tissues A and B are the same type of tissue. Deduce, with a reason, which tissue is most likely cancerous.
 (2)
(Total 6 marks)

29.  Explain how the properties of water, that are essential to living things, arise from the dipolar nature of water.
(Total 8 marks)


