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Topic 3 – The Chemistry of Life

1. List three functions of lipids. 







3 marks  

· energy source/respiratory substrate 

· energy storage 

· (structural) component in cell membranes as phospholipids 

· (steroid) hormones 

· heat insulator 

· bouyancy for aquatic animals 

· protection around organs 

· waterproofing material (as oils) in skin, feathers 

· in plant scents (as fatty acids) 

· in bee honeycombs (as waxes) 
· electrical insulation by myelin sheath 

· glycolipids acting as receptors 

2. Outline the role of condensation and hydrolysis in the relationship between amino acids and dipeptides. 










4 marks  

· diagram of peptide bond drawn 

· condensation / dehydration synthesis: water produced (when two amino acids joined) 

· hydrolysis: water needed to break bond 

· dipeptide --> amino acids - hydrolysis occurs 

· amino acids --> dipeptide - condensation occurs 

3. Define the term active site of an enzyme. 






1 mark  

· the site (on the surface of and enzyme) to which substrate(s) bind / the site (on the enzyme) where it catalyzes a chemical reaction 

4. Outline how enzymes catalyze biochemical reactions. 





2 marks 

· bring substrates close together in active site / in correct orientation 

· forms enzyme-substrate complex / substrate(s) bind to active site 

· lowers the activation energy for the reaction 

5. Explain the effect of pH on enzyme activity. 






3 marks  

· enzymes have an optional pH 
· lower activity above and below optimum pH / graph showing this 

· too acidic / base pH can determine enzyme 

· change shape of active site / tertiary structure altered 

· substrate cannot bind to active site / enzyme-substrate complex cannot form 

· hydrogen / ionic bonds in the enzyme / active site are broken / altered 
6. Draw as simple diagram of the molecular structure of DNA. 


5 marks  

· two sugar-phosphate backbones shown 

· A with T and C with G 

· double helical shape shown 

· antiparallel nature of strands indicated 

· ten base pairs per turn of helix 

· correct hydrogen bonding shown (A=T and C=G) 

7. Describe the genetic code. 








6 marks  

· composed of mRNA base triplets 

· called codons 

· 64 different codons 

· each codes for the addition of an amino acid to a growing polypeptide chain 

· the genetic code is degenerate 

· meaning more than one codon can code for a partiuclar amino acid 

· the genetic code is universal 

· meaning it is the same in almost all organisms 

· (AUG is the) start codon 

· some (nonsense) codons code for the end of translation 

8. Explain the relationship between genes and polypeptides. 




5 marks  

· genes code for proteins/ polypeptides 

· one gene one polypeptide 

· (one) gene is transcribed into (one) mRNA 

· mRNA is translated by a ribosome to synthesize a polypeptide 

· if the information on a gene is changed/ mutated this may alter the structure of a protein 

· genetic information transcribed by eukaryotes is edited before it is translated 

· polypeptides may be altered before they become fully functional proteins 

9. Living organisms use DNA as their genetic material. Explain how DNA is replicated within the cells of living organisms 









8 marks 

· helix is unwound 

· two strands are separated 

· helicase (is the enzyme that unwinds the helix separating the two strands) 

· by breaking hydrogen bonds between bases 

· new strands formed on each of the two single strands 

· nucleotides added to form new strands 

· complementary base pairing 

· A to T and G to C 

· DNA polymerase forms the new complementary strands 

· replication is semi-conservative 

· each of the DNA molecules formed has one old and one new strand 

10. Explain the similarities and differences in anaerobic and aerobic cellular respiration. 
8 marks  

Answers must include both similarities and differences to receive full marks. 

· aerobic requires oxygen and anaerobic does not utilize oxygen 

similarities: 3 max 

· both can start with glucose 

· both use glycolysis 

· both produce ATP/energy(heat) 

· both produce pyruvate 

· carbon dioxide is produced 

· (both start with glycolosis) aerobic leads to Krebs' cycle and anaerobic leads to fermentation 

differences: 5 max anaerobic: 

· (fermentation) produces lactic acid in humans 

· (fermentation produces ethanol and CO2 in yeast 

· occurs in cytoplasm of the cell 

· recycles NADH (NAD+) 

aerobic cellular respiration 

· pyruvate transported to mitochondria 

· further oxidized to CO2 and water (in Krebs cycle) 

· produce a larger amount of ATP (36-38 ATP)/anaerobic produces less ATP (2) 

· can use other compounds / lipids / amino acids for energy 

11. Outline the effect of temperature, light intensity and carbon dioxide concentration on the rate of photosynthesis. 










6 marks  

light: 

· rate of photosynthesis increases as light intensity increases 

· photosynthetic rate reaches plateau at high light levels 

CO2: 

· photosynthetic rate reaches plateay at high light levels 

· up to a maximum when rate levels off 

temperature: 

· rate of photosynthesis increases with increase in temperature 

· up to optimal level / maximum 

· high temperatures reduce the rate of photosynthesis 

Some of the above points may be achieved by means of annotated diagrams or graphs. 
12. Explain how the rate of photosynthesis can be measured. 




7 marks  

· CO2 + H2O --> (CH2O)n + O2/ suitable photosynthesis equation 

· amount of CO2 absorbed (per unit time) can be measured 

· increase in biomass (per unit time) can be measured 

· O2 excretion (per unit time) can be measured 

methods for measuring the above: 

· volume of O2 (bubbles) produced per unit time can be measured 

· dry mass can be measured 

· increase in starch concentration in leaves (as measured by iodine) 

· use of pH indicator can monitor CO2 uptake in water 

· the rate of photosynthesis measured is relative because some of the CO2 is produced by the plant internally through respiration 

· the rate of photosynthesis measured is relative because some of the carbohydrates are used internally by the plan for respiration 

