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Do not use staples, paper clips, highlighters, glue or correction fluid. 

DO NOT WRITE IN ANY BARCODES. 

 

Answer all questions. 

 

Electronic calculators may be used. 

You may lose marks if you do not show your working or if you do not use 
appropriate units. 
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Question 1 begins on page 3.
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 (b) Fig. 1.2 shows seven species of arachnid. 
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Fig. 1.2 
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 (b) Name four organs, other than the spleen, that are shown in Fig. 2.1 and from which 
blood flows into the hepatic portal vein. 

1  

2  

3  

4  [4] 

 
 
 (c) Describe the role of the hepatic portal vein in the transport of absorbed nutrients. 

 

 

 

 

 

 [3] 

 
 
 (d) Explain how the liver is involved in regulating the composition of the blood and in 

protecting the body against toxic substances. 

 

 

 

 

 

 

 

 

 

 

 [5] 
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 (e) The spleen contains lymphatic tissue which is full of phagocytes and lymphocytes.  
 
  Describe how phagocytes and lymphocytes protect the body against the spread of 

disease-causing organisms. 

phagocytes  

 

 

 

lymphocytes  

 

 

 [4] 

 
    [Total: 18] 
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Question 3 begins on page 10.
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Question 4 begins on page 13. 
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  The student’s results are shown in Table 4.1. 
 

Table 4.1 
 

concentration of sodium 
hydrogencarbonate 

solution / mol per dm3 

t, time taken for meniscus 
to travel 50 mm / s 

rate of photosynthesis 
(1000/t) 

0.00 4998 0.20 

0.01 2500 0.40 

0.02 1175 0.85 

0.05   350 2.86 

0.07   201  

0.10   199 5.03 

 
 
 (b) Calculate the rate of photosynthesis for the concentration of sodium 

hydrogencarbonate solution of 0.07 mol per dm3. 
 
                                                                                     Write your answer in Table 4.1.   [1]  
 
 (c) (i) Explain why the lamp must be kept at a fixed distance from the syringe. 

 

 

 

 [2] 

 
 (ii) Explain what caused the meniscus to move down the capillary tubing. 

 

 

 

 [2] 
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 (e) Explain, using the term limiting factors, the effect of carbon dioxide concentration on 
the rate of photosynthesis as shown by the student’s results.  

 
  You will gain credit for using the data in the table and the graph to answer the question. 

 

 

 

 

 

 

 

 

 

 

 [5] 

 
    [Total: 16] 
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5 Table 5.1 shows some information about air pollution. 
 

Table 5.1 
 

pollutant source of air pollutant effect of pollutant on the environment 

 
……………. 
 

combustion of fossil fuels 
increased greenhouse effect and global 
warming 

methane 

 
……………………………… 
 
……………………………… 
 

increased greenhouse effect and global 
warming 

sulfur dioxide 
combustion of high sulfur 
fuels 

acid rain 

nitrogen 
oxides 

fertilisers acid rain 

 
 
 (a) Complete Table 5.1 by writing answers in the spaces indicated. [2] 
 
 (b) Explain how the increased greenhouse effect is thought to lead to global warming. 

 

 

 

 

 

 [3] 
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 (ii) Describe the effects of acid rain on the environment. 

 

 

 

 

 

 [3] 

 
 (iii) Outline the methods that have been used to reduce the emissions of sulfur dioxide. 

 

 

 

 

 

 [3] 

 
    [Total: 15] 
 
 
6 The flowers of pea plants, Pisum sativum, are produced for sexual reproduction. The 

flowers are naturally self-pollinating, but they can be cross-pollinated by insects. 
 
 (a) Explain the difference between self-pollination and cross-pollination. 

 

 

 

 [2] 
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 (b) Explain the disadvantages for plants, such as P. sativum, of reproducing sexually. 

 

 

 

 

 

 

 

 [4] 

 
 
 Pea seeds develop inside pea pods after fertilisation. They contain starch. A gene controls 

the production of an enzyme involved in the synthesis of starch grains. 
 
 The allele, R, codes for an enzyme that produces normal starch grains.  
 This results in seeds that are round.  
 
 The allele, r, does not code for the enzyme. The starch grains are not formed normally. This 

results in seeds that are wrinkled. 
 
 Fig. 6.1 shows round and wrinkled pea seeds. 
 
 

round pea seed wrinkled pea seed  
 

Fig. 6.1 
 
 Pure bred plants are homozygous for the gene concerned. A plant breeder had some pure 

bred pea plants that had grown from round seeds and some pure bred plants that had 
grown from wrinkled seeds. 

 
 (c) State the genotypes of the pure bred plants that had grown from round and from 

wrinkled seeds. 

round  

wrinkled  [1] 

 



21 

© UCLES 2012 0610/31/O/N/12 [Turn over 

For 

Examiner's 

Use 

 These pure bred plants were cross-pollinated (cross 1) and the seeds collected.  
 All the seeds were round. These round seeds were germinated, grown into adult plants 

(offspring 1) and self-pollinated (cross 2). 
 
 The pods on the offspring 1 plants contained both round and wrinkled seeds. 
 
 Further crosses (3 and 4) were carried out as shown in Table 6.1. 
 

Table 6.1 
 

phenotype of seeds in the seed 
pods 

cross 

round seeds wrinkled seeds

ratio of round to 
wrinkled seeds 

1 
pure bred for round seeds x 
pure bred for wrinkled seeds

� � 1:0 

2 offspring 1 self-pollinated � �  

3 
offspring 1 x pure bred for 

round seeds 
   

4 
offspring 1 x pure bred for 

wrinkled seeds 
   

 
 
 (d) Complete Table 6.1 by indicating  
 

• the type of seeds present in the pods with a tick (�) or a cross (�) 
 

• the ratio of round to wrinkled seeds. 
 
  You may use the space below and on page 22 for any rough working. [3] 
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 (e) Seed shape in peas is an example of discontinuous variation. 
  Suggest one reason why seed shape is an example of discontinuous variation. 

 

 [1] 

 

 

 Plants have methods to disperse their seeds over a wide area. 
 

 (f) Explain the advantages of having seeds that are dispersed over a wide area, 

 

 

 

 

 

 [3] 

 

    [Total: 14]
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