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OCR A2 Biology

5 Photosynthesis

1
(a)
A photosynthetic pigment is a molecule that absorbs light energy and uses that energy to drive the reactions of photosynthesis.

(b)
The primary pigment is chlorophyll a. The accessory pigments are chlorophyll b, carotene and xanthophyll.

(c)
One pigment cannot absorb all wavelengths of light. Each pigment has a different peak of absorption. Using several pigments allows a greater range of wavelengths to be absorbed. Therefore, more energy is available for photosynthesis.


(d)
They contain a number of different pigments, particularly those that can absorb the wavelengths of light that penetrates to greater depth in the water — that is blue light. Red pigments absorb blue light. A range of pigments including red absorbs all the light available at that depth and reflects no light, so the plants look black.

2
(a)
(i)
Photophosphorylation is the addition of a phosphate group to ADP using the energy from light.



(ii)
Light energy is absorbed by the electrons in chlorophyll. The excited electron from photosystem I is combined with a proton and NADP to produce reduced NADP. The excited electron from photosystem II passes down an electron transport chain to photosystem I. As it passes from one carrier to another, it releases energy that is used to pump hydrogen ions into the thylakoid disc. This builds up a concentration gradient. The hydrogen ions move back out of the thylakoid disc through channel proteins attached to molecules of the enzyme ATP synthase. The energy of their movement is used to combine ADP with a phosphate group to make ATP. (Any three correct terms from: absorbed/absorption, photosystem, thylakoid, electron transport chain, concentration gradient, ATP synthase.)

(b)
Water is broken down by photolysis. The hydrogen ions are used to reduce NADP and the electrons released go to photosystem II. This leaves oxygen as a by-product.

3
(a)
Adenosine triphosphate (ATP) and reduced NADP.


(b)
Carbon dioxide is combined with the 5-carbon molecule ribulose bisphosphate (RuBP) to produce an unstable 6-carbon compound that quickly breaks down to two molecules of GP. This process involves the enzyme rubisco.


(c)
A low carbon dioxide concentration means that little carbon dioxide can be combined with RuBP. Therefore, less GP is made for conversion to TP and glucose. As less RuBP is used up in fixing carbon dioxide, the RuBP increases in concentration.

4
(a)
(i)
Red.


(ii)
A black filter lets very little or no light through. Therefore, there is no light reaching the plant and it has no energy so it cannot photosynthesise.



(iii)
A green filter lets only green light through. Chlorophyll reflects green light. It is not absorbed very well, so there is little energy for photosynthesis.


(b)
There was some other source of light that allowed a little photosynthesis to occur. The bubbles observed were not oxygen.


(c)
Take repeat readings and calculate a mean. Ensure that the intensity of the light passing through each filter was the same. Use a photosynthometer for greater precision.
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