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Chapter 8 – CELL RESPIRATION

1.
The correct definitions are as follows.
	Word
	Definition

	(a)
	Glycolysis
	(iii)
Breakdown of glucose to pyruvate 

	(b)
	Respiration
	(vi)
Oxidation of sugars to produce ATP 

	(c)
	NADH
	(ii)
Reduced coenzyme; electron-carrying module

	(d)
	Krebs cycle
	(v)
Converts acetyl coenzyme A to CO2

	(e)
	Electron transport chain
	(iv)
Takes place on inner mitochondrial membrane 

	(f)
	ATP
	(i)
Energy currency of the cell 











                 Total 6 marks

2.         (a)
(i)
The substances that generally pass into the mitochondria:
ADP, Pi, pyruvate, oxygen 

                                        (1 mark)

(ii)
The substances that generally pass out of the mitochondria:

ATP, water






    (1 mark)

(b)
Structural similarities of mitchondria and chloroplasts – any two of the following points should be included in the answer:

· size
· highly folded internal structure/large surface area

· both transduce/convert energy

· both have own DNA 

· both have 70s (bacterial) ribosomes.
                                      (2 marks)

Total 4 marks
3.
The completed table is as follows.
	Stage
	Takes place in 
	Molecules of ATP produced (net gain, per glucose molecule)
	Molecules of NADH produced

	Glycolysis
	Cytosol
	2
	2

	Link reaction
	Mitochondrial matrix
	0
	2

	Krebs cycle
	Mitochondrial matrix
	2
	6

	Electron transport chain
	Inner mitochondrial membrane/cristae
	34
	N/A


(One mark per correct row)
 Total 4 marks
4.
(a)
This process occurs in the cytosol/cytoplasm of the cell.
                (1 mark)                                          

(b)
(i)
Carbon atoms present in one molecule of glucose – 6.
(ii)
Carbon atoms present in one molecule of pyruvate – 3.
(iii)
Carbon atoms present in one molecule of lactate – 3.   
  (3 marks)                                                    
(c)
Explanation of the importance of lactate production:
Resynthesis of NAD+/coenzyme allows respiration to continue.
  (2 marks)
(d)
If oxygen is available, the following happens to the pyruvate in a eukaryotic cell: enters the mitochondria, enters link reaction/aerobic reactions.  (2 marks)

      Total 7 marks

5.
The electron transport chain takes place on the inner mitochondrial membrane, on folds called cristae. Reduced coenzymes, NADH and FADH2, transfer electrons to the first protein, which is therefore reduced. The electron then passes to the next protein, and so on down a series of proteins. Each of these redox reactions releases energy which is used to power a proton pump. H+ ions are pumped into the outer mitochondrial space. This high concentration of ions lowers the pH and creates a concentration gradient. The ions diffuse back into the matrix through the centre of stalked ATPase enzymes. As each ion passes through the enzyme, enough energy is release to convert one molecule of ADP and one Pi into ATP. At the end of the chain, the low-energy electrons and protons are combined with oxygen, the terminal electron acceptor. The final metabolic waste product is water.

Total 13 marks

6.         (a)
The role of oxygen in aerobic respiration – any two of the following points should be included in the answer:

· oxygen in the terminal electron acceptor

· at the end of the electron transport chain

· combines with protons and electrons to form water.
 
  (2 marks)
(b)
Description of what happens to a cell that is starved of oxygen – any five of the following points should be included in the answer:

· if no oxygen, no terminal electron acceptor

· electron transport chain backs up/fails

· NADH/reduced coenzyme accumulates

· shortage of NAD+

· no proton pump

· no ATP made

· Krebs cycle cannot continue

· link reaction cannot continue.
(NB: No marks for ‘the cell dies’ or ‘the organism dies’. This is true,              but is not A-level detail.)


  

              (5 marks)










        Total 7 marks
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