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Topic 2 - Cells

Previous IB Exam Essay Questions: Unit 2
Use these model essay question responses to prepare for essay questions on your in class tests, as well as the IB Examination, Paper 2. These questions have appeared on recent IB examinations, exactly as shown below. Following each question is the markscheme answer which was used to evaluate student answers on the examination paper. 



1. Explain how the surface are to volume ratio influences cell sizes. 


3 marks 

· small cells have larger ratio (than larger cells)/ratio decreases as size increases 

· surface area/membrane must be large enough to absorb nutrients/oxygen/substances needed 

· surface area/membrane must be large enough to excrete/pass out waste products 

· need for materials is determined by (cell) volume 

· cell size is limited (by SA/Volume ratio)/cells divide when they reach a certain size 

· reference to diffusion across/through membrane/surface area 

2. Draw a diagram of an E.coli cell 







6 marks 

· cell wall shown clearly and labelled 

· plasma membrane shown thinner than and adjacent to cell wall and labelled 

· cytoplasm shown with no nucleus present and labelled 

· ribosomes shown free in the cytoplasm and labelled 

· loop of DNA shown in the cytoplasm/nucleoid and labelled as DNA 

· plasmid shown as a small loop and labelled 

· flagella shown and labelled (reject if shown with microtubules) 

· pili shown and labelled

3. State one function of each of the following organelles: lysosome, Golgi apparatus, rough endoplasmic reticulum, nucleus, mitochondrion. 





5 marks 

· lysosome: hydrolysis/digestion/break down of materials (macromolecules) 

· Golgi apparatus: synthesis/sorting/transporting/secretion of cell products 

· rough endoplasmic reticulum: site of synthesis of proteins (to be secreted)/ intracellular transport of polypeptides to Golgi apparatus 

· nucleus: controls cells activities/mitosis/replication of DNA/transcription of DNA (to RNA)/directs protein synthesis 

· mitochondrion: (aerobic) respiration/generates ATP 

4. Draw a diagram of the ultra-structure of a liver cell as seen in an electron micrograph. 6 marks 

Award 1 mark for each of the following structure clearly drawn and labelled correctly. Deduct 1 mark per labelled prokaryotic structure shown, e.g. cell wall. 

· nuclear membrane/nucleus (with nuclear membrane shown double with pores) 

· ribosomes (free or attached to ER) 

· endoplasmic reticulum/ ER 

· plasma membrane (reject if shown as a double line) 

· mitochondria (shown with inner and outer membrane) 

· Golgi apparatus
· lysosomes 

5. Distinguish between the structure of plant and animal cells. 



3 marks 

Award 1 mark per difference 
Plant cells 

· have cell walls, animals do not 

· have chloroplasts, animals do not 

· have a large central vacuole, animals do not 

· store starch, animal cells store glycogen 

· have plasmodesmata, animal cells do not 

Animal cells 

· have centrioles, plant cells do not 

· have cholesterol in the cell membrane, plant cells do not 
· plant cells are generally have a fixed shape/ more regular whereas animal cells are more rounded 

6. Using a table, compare the structures of prokaryotic and eukaryotic cells. 

5 marks 
	Prokaryotic cells
	Eukaryotic cells

	Naked DNA
	DNA associated with proteins

	DNA in cytoplasm
	DNA enclosed in a nuclear envelope

	No mitochondria
	mitochondria

	70s ribosomes
	80s ribosomes

	No membrane-bound organelles
	Have internal membranes that compartmentalize functions

	Smaller cells (Size: 1 - 10 µm )
	Larger cells (Size: 2 - 1000 µm )


7. Draw a diagram to show the structure of a cell membrane 



5 marks 

· phospholipids labelled with hydrophilic (heads) and hydrophobic (tails) 

· phospholipid bilayer clearly shown and labelled 

· proteins shown in the bilayer and labelled 

· transmembrane and peripheral/extrinsic proteins shown and labelled 

· glycoproteins shown and labelled 

· cholesterol shown and labelled 

· glycolipids shown and labelled 

· thickness shown as 10 nm/ + or - 2 nm 

8. Explain how the structure and properties of phospholipids help to maintain the structure of cell membranes. 










9 marks 

phospholipid structure 

· hydrophobic tail/hydrophilic head 

· head made from glycerol and phosphate 

· tail made from two fatty acids 

· saturated/ unsaturated fatty acid (in tail) 

arrangement in membrane 

· phospholipids form a bilayer 

· heads face outside the membrane/ tails face inside the membrane/ hydrophilic interior/ hydrophilic exterior of membrane 

A suitable annotated diagram may incorporate all or many of the above points. Award 5 marks maximum for a suitable diagram that is labelled correctly. 

· phospholipids held together by hydrophobic interactions 

· phospholipid layers are stabilized by interaction of hydrophilic heads and surrounding water 

· phospholipids allow for membrane fluidity/ flexibility 

· fluidity/ flexibility helps membranes to be (functionally) stable 

· phospholipids with short fatty acids/ unsaturated fatty acids are more fluid 

· fluidity is important in breaking and remaking membranes (e.g. endocytosis/ exocytosis) 

· phospholipids can move about/ move horizontally/ "flip flop" to increase fluidity 

· hydrophilic/ hydrophobic layers restrict entry/ exit of substances 

9. Explain the role of vesicles in transportation of materials within cells. 

8 marks 

· vesicles are membrane bound packages/droplets 

· formed by pinching off/budding off a piece from a membrane 

· can carry proteins 

· rough ER synthesizes proteins 

· proteins enter/accumulate inside the ER 

· transported to Golgi apparatus for processing 

· targeted to/transported to specific cellular organelles 

· fuse with membrane of organelle so contents of vesicle join the organelle 

· transported to the plasma membrane 

· fuses with plasma membrane releases/secretes contents 

· exocytosis 

10. Describe the process of active transport. 





4 marks 

· uses/ requires energy/ ATP 

· goes against concentration gradient/ lower to higher concentration 

· requires a protein in the cell membrane/ pump/ carrier protein (reject channel) 

· hydrolysis of ATP/ ATP --> ADP + phosphate 

· involves a conformational change in the pump/ protein/ diagram to show this 

11. Outline the ways in which substances move passively across membranes. 

5 marks 

· diffusion (is a method of passive transport across the membrane) 

· pore/ channel proteins for facilitated diffusion/ to allow hydrophilic particles across 

· movement from high to low concentration/ down the concentration gradient 

· membrane must be permeable to the substance diffusing 

· oxygen/ other named example of a substance than can diffuse through membranes 

· osmosis is movement of/ diffusion of water through a membrane 

· from a region of lower to a region of higher solute concentration/ higher to lower water potential 

· membranes are (nearly) always freely permeable to water 

12. Explain the reasons for cell division in living organisms. 


8 marks 

· to increase the number of cells in an organism 

· growth

· embryonic development

· tissue repair 
· asexual reproduction of unicellular organisms 

· for greater efficiency 

· to allow differentiation/ cell specialization 

· example 
· binary fission 
· cells only arise from pre-existing cells 
· refer to Virchow 
· cells cannot grow beyond a certain size 
· surface area to volume ratio becomes too small 
· transport across the membrane too slow 
· example 
· nucleus cannot control the cell 
· control of cell division sometimes lost 
· tumor formation 

13. Outline the processes that occur in a cell during interphase, including those needed to prepare for mitosis. 










4 marks 

· DNA replication 

· DNA transcription 

· enzyme/ protein synthesis 

· biochemical reactions/ example of a biochemical reaction 

· cell respiration 

· growth 

· organelles replicated 

