[image: image1.jpg]my revisivn notes





OCR A2 Biology

6 Respiration

1
(a)
(i)
In the cell cytoplasm.



(ii)
In the mitochondrial matrix.



(iii)
In the inner mitochondrial membrane.


(b)
(i)
Phosphorylation.



(ii)
Reduction.


(iii)
Decarboxylation.


(iv)
Reduction.

(c)
Hydrogen atoms are supplied to the electron transport chain by reduced NAD or reduced FAD. The first carrier splits the hydrogen to a proton and an electron. The electron passes down the electron transport chain from carrier to carrier. As it passes from one carrier to the next, energy is released. This energy is used to pump protons through the membrane to the inter-membrane space. This builds up a proton gradient between the inter-membrane space and the mitochondrial matrix. The protons flow down this gradient through special channels attached to ATP synthase, which uses the energy of movement to make ATP from ADP and an inorganic phosphate. (Any three correct terms from: electron transport chain, inter-membrane space, proton gradient, mitochondrial matrix, ATP synthase.)
2
(a)
The inner membrane is highly folded, which provides a large surface area for oxidative phosphorylation to take place. There are two membranes, which leaves an inter-membrane space in which protons can accumulate.


(b)
(i)
In anaerobic respiration, the mitochondria are not involved. Pyruvate does not enter the mitochondria and so there is no link reaction, Krebs cycle or oxidative phosphorylation. Therefore, very few ATP molecules are made.



(ii)
Fatty acids are converted to acetate groups and enter Krebs cycle via acetyl coenzyme A. There is no glycolysis involved. Therefore, no ATP is made by substrate level phosphorylation in the cytoplasm and with no oxygen no ATP is made in the mitochondria.

3
(a)
Chemiosmosis is the creation of a proton gradient by the action of the electron transport chain which pumps protons into the inter-membrane space. These protons flow into the mitochondrial matrix through ATP synthase enzymes, which manufacture ATP.


(b)
(i)
If protons leak out of the mitochondrion, the proton gradient is reduced, the proton motive force is reduced and fewer protons can flow through the channels and ATP synthase to make ATP. Therefore, less ATP is made per glucose molecule.



(ii)
The reduced NAD from the cytoplasm usually enters the mitochondrion and passes the hydrogen to an electron transport chain. If the reduced NAD does not enter the mitochondrion, fewer hydrogen atoms are delivered to the electron transport chains and fewer electrons pass down the chains. Therefore, fewer protons are pumped into the inter-membrane space and less ATP is made.

4
(a)
(i)
Glucose.


(ii)
Hydrogen from NADH.


(iii)
Oxygen.

(b)
X is oxidation; Y is reduction.
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