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Respiration results in the production of ATP in cells. Production of ATP in the mitochondrion is catalysed

by an enzyme and requires energy supplied by a proton gradient. The diagram below represents a model

of the ATP synthetase complex.
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The diagram below shows the most recent model of the ATP synthetase complex. This complex results in

the synthesis of ATP from ADP and inorganic phosphate.

(a) State the position of this complex within a mitochondrion.

[1]
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(b) Describe how the proton gradient that causes ATP synthesis is produced.

[3]

(c) Describe the role of oxygen in the electron transport chain.

[2]

(d) Explain how ATP production continues in humans in anaerobic conditions.

[4]
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The two diagrams below show nicotinamide adenine dinucleotide (NAD) and flavin adenine dinucleotide

(FAD), two nucleotides used in respiration.

(a) State two chemical features which these two molecules have in common and one difference between

the two molecules.

[3]

Features in common.

(i) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . 

(ii) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . .
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Difference

(b) Substrate level phosphorylation (SLP) is the simplest, oldest and least-evolved way to make ATP. In

substrate level phosphorylation, ATP is made during the conversion of an organic molecule from one form

to another. Energy released during the conversion is used to synthesise the high energy bond of ATP.

(i) Describe the position of the 'high energy bond of ATP' referred to in the paragraph above.

[1]

(ii) Suggest why SLP is referred to as the 'simplest and oldest way to make ATP'.

[2]

The diagram below shows glycolysis, the link reaction and Kreb's cycle.
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