8   The scientific article you have studies is adapted from ‘Green planet’.
Use the information in the scientific article and your own knowledge to answer the following questions.
(a) Describe how plants, algae and cyanobacteria generate oxygen (paragraph 4).			(2)
______________________________________________________________________________________________________________________________________________________________________________
(b) The bonding in water molecules is key to its stability and therefore it ‘great abundance’ on earth (paragraph 8).  
With reference to bonding, explain why water is a stable in Earth’s climate.  You may use a diagram to explain your ideas.											(3)




____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c) Name the location where ‘The proton and electron are reunited by RUBISCO… in a sugar molecule’ (paragraph 10)	.											(1)
____________________________________________________________________________________

(d) Paragraph 11 explains how the electron transport chain in chlorophyll functions.  Name the 2 useful end products of this part of photosynthesis.							             (2)
____________________________________________________________________________________

(e) Explain why the light independent stage of photosynthesis cannot occur without the light dependent stage.  Use your answer to part (d) to help you.						(3)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(f) In paragraph 13, we are told that chlorophyll in plants absorbs light at 680 nanometres.  Convert this number to mm and write your answer in standard form				             (2)




_____________mm

(g) State the meaning of the term ‘free radical’ in paragraph 15					(1)
____________________________________________________________________________________

(h) Deduce how cells containing ‘two catalase molecules bound together to form a cage’ (paragraph 17) could have evolved.											 (4)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(i) Devise a procedure that can be used to show how different fruits contain different concentrations of the antioxidant vitamin C (paragraph 19).								(5)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________

(j) Paragraph 16 discusses a protein cage or ‘oxygen-evolving complex’.  Describe the roles of transcription and translation in the synthesis of such a protein.					(4)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(k) This article discusses cyanobacteria and plants, which are classified into different domains. State 2 differences between cells in the bacteria domain and the eukaryote domain.                     		 (2)
1._____________________________________________________________________________________ 2. _____________________________________________________________________________________
(Total for Question 8 = 29 marks)


Mark scheme
(a) Light energy; trapped by chlorophyll; transferred to chemical energy/ carbohydrate/ glucose; oxygen waste product. 


(b) Hydrogen bonds; between molecules; dipolar nature; diagram showing bonding between H and O of 2 molecules; liquid or solid on Earth.

(c) Stroma of chloroplast


(d) Reduced NADP/NADPH; ATP

(e) Products from LDR needed as reactants in LIR; ATP for energy; NADPH for reduction of carbon dioxide


(f) 680,000,000; 6.8x108 or 68x107 both marks if correct with no working.


(g) Unstable/highly reactive molecule; contains an unpaired electron


(h) Variation or mutations withing the population; different alleles coding for catalase enzyme were advantageous; those with advantageous allele survive and breed; allele frequency increases; new species evolved.


(i) Same mass or volume of each fruit juice; description of titration with DCPIP; same volume/concentration of DCPIP; other controlled variable (age of juice); method for determining end point (colour change); method for determining concentration (calibration curve, comparison with known vitamin C concentration).

(j) The gene is transcribed; mRNA produced; mRNA leaves nucleus and attaches to ribosome; complementary pairing between tRNA anticodons and mRNA codons; tRNA carries specific amino acids; base sequence determines primary structure of protein/ amino acid sequence.

(k) Eukaryotes have membrane bound organelles/example, bacteria do not; DNA in a nucleus in a eukaryote; DNA linear in a eukaryote, circular in bacteria; larger ribosomes in eukaryote; bacteria contain plasmids, eukaryotes do not.
