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Week 

#5 

Homework 5: [7th Feb] 

 50 minutes Goo.gl/N1NpEc 

Week 

#6  

Homework 6: [14th Feb] 

 
50 minutes Goo.gl/N1NpEc 

Week 

#7 - 

Half 

Term 

Homework 7: [28th Feb] 

 

50 minutes Goo.gl/N1NpEc 

Week 

#8 

Homework 8: [6th Mar] 

 50 minutes Goo.gl/N1NpEc 
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Homework #1.       DUE: [10th Jan]  

Digestion and Absorption  

Q1. The diagram represents part of the human digestive system. The organs are labelled 

A−F. 

  

 

(a)     Give the letter of the organ that produces amylase. 

  

(1) 

 

(b)     Give the letter of the organ that produces maltase. 

  

(1) 
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(c)     Maltose is hydrolysed by the enzyme maltase. 

Explain why maltase catalyses only this reaction. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

[Extra space] _______________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 5 marks) 
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Q2. Lipase is an enzyme that hydrolyses triglycerides. 

A student investigated the hydrolysis of triglycerides in milk by human lipase at 20 

°C. 

He recorded the pH of a sample of milk before and after adding lipase. He used 

a pH meter to record pH. 

His results are shown in the graph. 

  

(a)     Suggest one advantage of using a pH meter rather than a pH indicator in 

this experiment. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Explain why the pH decreases when the lipase is added to the milk. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(c)     Suggest why the pH remained constant after 2 minutes. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     The student carried out his experiment at 20 °C. He then repeated the 

experiment at 15 °C. 

Draw a line on the graph to show the results you would expect at 15 °C. 

(2) 

(Total 6 marks) 

Q3. 

Some people have a medical condition called pancreatitis. This can lead to 

their pancreatic duct becoming blocked. As a result, a high concentration of 

amylase is found in their blood. 

At 12-hour intervals, a doctor measured the concentration of amylase in the 

blood of a person suffering from a blocked pancreatic duct. He also measured 

the concentration of amylase in the blood of a healthy person. 

The figure below shows his results. 

  

  Concentration of amylase in the blood / arbitrary units 

Time / hours Person with blocked pancreatic duct Healthy person 

0 1800 800 

12 2200 750 

24 2500 700 

36 2000 750 

48 1400 800 
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(a)     (i)      The changes in concentration of amylase in the blood of a person 

with a blocked pancreatic duct are different from those of a healthy 

person during the period shown in the figure above. 

Describe two of these differences. 

1. ____________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     In a person with a blocked pancreatic duct, starch digestion is 

affected. 

Explain how. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     Healthy people have amylase in their blood. This does not cause any 

harmful effects in the body. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(c)     Pancreatitis can lead to the release of protein-digesting enzymes into the 

blood. This is harmful to the body. 

Suggest one reason why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 

Q4. 

Scientists investigated the effect of lipase and a 3% bile salts solution on the 

digestion of triglycerides. The graph below shows their results. 
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(a)     Describe what curve Y shows about the effect of lipase and bile salts on 

the pH of the mixture. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     The concentration of lipase did not change during the course of the 

investigation. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     One of the scientists decided to repeat the investigation at a temperature 

10°C below the original temperature. 

Describe how you would expect his plotted curve to be different from 

curve Z. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 4 marks) 
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Q5. 

(a)     Dietary recommendations are that lipid intake should make up 30% of 

energy intake. The recommended energy intake for most women aged 19-

49 is 8100 kJ day–1.The energy content of lipid is 37.8 kJ g–1. Calculate the 

recommended lipid intake per day for these women. Show your working. 

  

  

Answer ____________________ g 

(2) 

In humans, triglycerides are the main form of dietary lipids. They are digested in 

the gut and the products of digestion are absorbed by the small intestine. 

(b)     Describe a biochemical test that could be performed on a sample of food 

to determine whether it contained triglycerides. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(c)     The diagram shows the events that occur in the absorption of 

monoglycerides and fatty acids. These molecules enter the epithelial cells 

of the small intestine by diffusion. Once inside they are reassembled into 

triglycerides in organelle Q. The triglyceride molecules are formed into 

chylomicrons in organelle T. Chylomicrons are made from many triglyceride 

molecules surrounded with protein molecules. The chylomicrons leave the 

cell and enter vessel S. 

  

(i)      Explain the importance of the structures labelled P. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Name 

R; ____________________________________________________________ 

S. ____________________________________________________________ 

(2) 

(iii)     Describe the role played by organelle U in the formation of 

chylomicrons. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(iv)    Suggest how the chylomicrons leave the epithelial cell. Give a reason 

for your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 11 marks) 
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Homework #2.       DUE: [17th Jan] 

DNA, Protein synthesis and Mutations 

Q1. Figure 1 shows a short section of a DNA molecule. 

Figure 1 

  

(a)     Name parts R and Q. 

(i)      R ____________________ 

(ii)     Q ____________________ 

(2) 

(b)     Name the bonds that join A and B. 

___________________________________________________________________ 

(1) 

(c)     Ribonuclease is an enzyme. It is 127 amino acids long. 

          What is the minimum number of DNA bases needed to code for 

ribonuclease? 

  

(1) 

(d)     Figure 2 shows the sequence of DNA bases coding for seven amino acids 

in the enzyme ribonuclease. 

Figure 2 

G  T  T  T  A  C  T  A  C  T  C  T  T  C  T  T  C  T  T  T  A 
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The number of each type of amino acid coded for by this sequence of 

DNA bases is shown in the table. 

  

Amino acid Number present 

Arg 3 

Met 2 

Gln 1 

Asn 1 

Use the table and Figure 2 to work out the sequence of amino acids in this 

part of the enzyme. Write your answer in the boxes below. 

  

Gln             

(1) 

(e)     Explain how a change in a sequence of DNA bases could result in a non-

functional enzyme. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 8 marks) 
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Q2. 

(a)     Complete the table to show the differences between DNA, mRNA and 

tRNA. 

  

Type of nucleic acid 
Hydrogen bonds present ( ) 

or not present ( ) 

Number of 

polynucleotide strands 

in molecule 

DNA     

mRNA     

tRNA     

(2) 

(b)     The diagram shows the bases on one strand of a piece of DNA. 

  

(i)      In the space below, give the sequence of bases on the pre-mRNA 

transcribed from this strand. 

  

  

  

  

(2) 

(ii)     In the space below, give the sequence of bases on the mRNA 

produced by splicing this piece of pre-mRNA. 

  

  

  

(1) 

(Total 5 marks) 
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Q3. The diagram shows part of a pre-mRNA molecule. 

  

(a)     (i)      Name the two substances that make up part X. 

________________________ and ________________________ 

(1) 

(ii)     Give the sequence of bases on the DNA strand from which this pre-

mRNA has been transcribed. 

______________________________________________________________ 

(1) 

(b)     (i)      Give one way in which the structure of an mRNA molecule is different 

from the structure of a tRNA molecule. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Explain the difference between pre-mRNA and mRNA. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(c)     The table shows the percentage of different bases in two pre-mRNA 

molecules. 

The molecules were transcribed from the DNA in different parts of a 

chromosome. 

  

Part of 

chromosome 

Percentage of base 

A G C U 

Middle 38 20 24   

End 31 22 26   
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(i)      Complete the table by writing the percentage of uracil (U) in the 

appropriate boxes. 

(1) 

(ii)     Explain why the percentages of bases from the middle part of the 

chromosome and the end part are different. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 7 marks) 

 Q4. The diagram below represents one process that occurs during protein 

synthesis. 

  

(a)     Name the process shown. 

___________________________________________________________________ 

(1) 

(b)     Identify the molecule labelled Q. 

___________________________________________________________________ 

(1) 

(c)     In the diagram above, the first codon is AUG. Give the base sequence of: 

the complementary DNA base sequence 

__________________________________ 

the missing anticodon _________________________________________________ 

(2) 
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The table below shows the base triplets that code for two amino acids. 

  

Amino acid Encoding base triplet 

Aspartic acid GAC, GAU 

Proline CCA, CCG, CCC, CCU 

(d)     Aspartic acid and proline are both amino acids. Describe how two amino 

acids differ from one another. You may use a diagram to help your 

description. 

  

   

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)     Deletion of the sixth base (G) in the sequence shown in the diagram 

above would change the nature of the protein produced but substitution 

of the same base would not. Use the information in the table and your own 

knowledge to explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space) _______________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 8 marks) 
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Q5. 

(a)     (i)      Why is the genetic code described as being universal? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     The genetic code uses four different DNA bases. What is the maximum 

number of different DNA triplets that can be made using these four 

bases? 

  

(1) 

Transcription of a gene produces pre-mRNA. 

(b)     Name the process that removes base sequences from pre-mRNA to form 

mRNA. 

___________________________________________________________________ 

(1) 

(c)     The figure below shows part of a pre-mRNA molecule. Geneticists 

identified two mutations that can affect this pre-mRNA, as shown in the 

figure. 

  

Base sequence 

coding 

for amino acids 

Base sequence 

removed 

from pre-mRNA 

Base sequence 

coding 

for amino acids 

 
  

Mutation 1, 

single base 

deletion 

Mutation 2, 

single base 

substitution 
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(i)      Mutation 1 leads to the production of a non-functional protein. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(Extra space) ___________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(ii)     What effect might mutation 2 have on the protein produced? 

Explain your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 8 marks) 

Q6. 

(a)     (i)      What is the role of RNA polymerase in transcription? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Name the organelle involved in translation. 

______________________________________________________________ 

(1) 
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(b)     Figure 1 shows some molecules involved in protein synthesis. 

Figure 1 

  

Complete Figure 1 to show 

(i)      the bases on the DNA strand from which the mRNA was transcribed; 

(ii)     the bases forming the anticodons of the tRNA molecules. 

(2) 

Figure 2 shows the effects of two different mutations of the DNA on the base 

sequence of the mRNA. The table shows the mRNA codons for three amino 

acids. 

Figure 2 
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(c)     Name the type of mutation represented by mutation 1. 

___________________________________________________________________ 

(1) 

(d)     Use the information in the table to 

(i)      identify amino acid X in Figure 1; 

______________________________________________________________ 

(1) 

(ii)     explain how each mutation may affect the polypeptide for which this 

section of DNA is part of the code. 

Mutation 1 _____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

Mutation 2 _____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 10 marks) 
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Homework #3.       DUE: [24th Jan] 

Meiosis and Genetic Diversity 

Q1. 

The figure below summarises the process of meiosis. The circles represent cells 

and the structures within each cell represent chromosomes. 

          

(a)     Describe and explain the appearance of one of the chromosomes in cell 

X. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space) _______________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 
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(b)     Describe what has happened during division 1 in the figure above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Identify one event that occurred during division 2 but not during division 1. 

___________________________________________________________________ 

(1) 

(d)     Name two ways in which meiosis produces genetic variation. 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 

(Total 8 marks) 

Q2. 

(a)     The diagram shows a cell undergoing cell division. 
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Identify the type and stage of cell division shown. Give evidence from the 

diagram to support your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     Describe how crossing over occurs during meiosis I. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 5 marks) 

  

Q3. 

Figure 1 shows three cells, B, C and D, from tissues in the same organism. Each 

cell is in a stage of either mitosis or meiosis. 

Figure 1 
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(a)     Complete the table with a tick if the cell shows the feature. 

  

  Cell B Cell C Cell D 

homologous chromosomes 

are present 
      

a stage of mitosis       

(2) 

(b)     Describe and explain the appearance of chromosome K in cell C. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Explain what is happening at point J in cell B. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     Use information from all three cells in Figure 1 to explain how the number of 

chromosomes in cell D was produced. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(e)     Figure 2 shows the mass of DNA present in cells of a population of healthy 

cells where mitosis is occurring. 

Figure 2 

  

Explain why some cells contain a mass of DNA between 1 and 2 arbitrary 

units. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 8 marks) 
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Q4. 

Figure 1 shows the life cycle of a moss plant. In this life cycle, only the stalk and 

spore capsule are diploid. All the cells in all the other stages of the life cycle of 

the moss are haploid. 

  

 

(a)     Which letter, A, B, C or D, in Figure 1, shows where meiosis occurs in the life 

cycle of the moss? Write the appropriate letter in the box provided. 

 

(1) 
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(b)     Explain how the chromosome number is halved during meiosis. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Figure 2 shows a cell from the moss plant. 

The cell is in the second meiotic division. 

  

What is the haploid number of chromosomes for this species of moss? 

___________________________________________________________________ 

(1) 
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(d)     Crossing over greatly increases genetic diversity in this species of moss. 

Describe the process of crossing over and explain how it increases genetic 

diversity. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 8 marks) 

Q5. 

(a)     Describe what happens to chromosomes in meiosis. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 
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(b)     Meiosis results in genetic variation in the gametes which leads to variation 

in the offspring formed by sexual reproduction. Describe how meiosis 

causes this variation and explain the advantage of variation to the species. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(5) 

 

(c)     An old form of wheat, emmer wheat (Triticum turgidum), has a diploid 

chromosome number of 28 (2n = 28). A wild wheat, einkorn wheat (Triticum 

tauschii), has a diploid chromosome number of 14 (2n = 14). These two 

species occasionally crossed and produced sterile hybrid plants. Due to an 

error during cell division, one of these hybrid plants formed male and 

female gametes with 21 chromosomes. Fusion of these gametes resulted in 

viable offspring. These plants were a new species, Triticum aestivum (2n = 

42), our modern bread wheat. 

 

(i)      How many chromosomes would there have been in each of the cells 

of the hybrid plant produced by crossing Triticum turgidum with 

Triticum tauschii? 

______________________________________________________________ 

(1) 
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(ii)     Explain why Triticum aestivum is fertile while the majority of hybrid 

plants were not. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 15 marks) 
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Homework #4.       DUE: [31st Jan] 

Genetic Diversity and Adaptation 

Q1. 

Some birds feed on animals found in mud in estuaries. The drawing shows the 

heads of three species of these birds and their prey. 

  

 

(a)     Use the information in the drawing to explain how interspecific competition 

between the birds is reduced. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(b)     Explain how competition might have played a part in the evolution of the 

long curved beak of the curlew. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(c)     Mud higher up the shore receives fresh water draining from the land. 

Ragworms are able to survive in this mud because they can tolerate the 

absorption of water into their tissues. Explain what causes a ragworm to 

absorb water when higher up the shore. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 
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Q2. 

The drawings show two dogwhelks taken from two different populations. 

Dogwhelk A came from a sheltered shore and dogwhelk B from a shore exposed 

to heavy wave action. The dogwhelks attach themselves to rocks with a 

muscular foot which comes out through the aperture. The shell length : aperture 

length ratios (L/A) were calculated. The mean and standard deviation for each 

population are shown under the drawings. 

  

         mean L/A ratio          = 1.91                       mean L/A ratio          = 1.78 

standard deviation    = 0.19                       standard deviation    = 0.10 

(a)     Describe how you would collect a random sample of each population. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

 

(b)     What do the standard deviations tell you about the two populations of 

dogwhelks? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 



 
 

35 
 

(c)     Suggest how the effect of wave action on the two populations of 

dogwhelks could result in differences between 

(i)      the mean L/A ratios; 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

(ii)     the standard deviations. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(4) 

(Total 9 marks) 
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Q3. 

 Sugar beet is a crop grown for the sugar stored in its root. The sugar is produced 

by photosynthesis in the leaves of the plant. Plant breeders selected high-

yielding wild beet plants. They used these plants to produce a strain of sugar 

beet to grow as a crop. 

The drawings show a wild beet plant and a sugar beet plant. The drawings are 

to the same scale. 

  

(a)     Use the drawings to describe two ways in which a sugar beet plant is 

different from a wild beet plant. 

Explain how each of these differences would give an increased yield of 

sugar. 

Difference 1 _________________________________________________________ 

___________________________________________________________________ 

Explanation _________________________________________________________ 

___________________________________________________________________ 

Difference 2 _________________________________________________________ 

___________________________________________________________________ 

Explanation _________________________________________________________ 

___________________________________________________________________ 

(4) 
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(b)     Sugar beet plants have been selected for a faster rate of growth. 

Suggest how the faster rate of growth may increase profit for a farmer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     Describe and explain how selection will have affected the genetic 

diversity of sugar beet. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 7 marks) 

  

Q4. 

(a)    There are ethical and economic arguments for maintaining biodiversity. 

(i)      Suggest one ethical argument for maintaining biodiversity. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Suggest one economic argument for maintaining biodiversity. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

  



 
 

38 
 

Ecologists calculated the percentage of bird species that have become extinct 

on six islands in the last one hundred years. They also calculated the percentage 

of original forest area remaining on each island after the same time period. The 

graph shows their results. 

  

Percentage of original forest area 

remaining on each island 

(b)     Explain the relationship between the percentage of original forest area 

remaining and the percentage of bird species that have become extinct. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     What two measurements would the ecologists have needed to obtain to 

calculate the index of diversity of birds on each island? 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 
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(d)     The ecologists noted that the species of birds surviving on the coldest 

islands had a larger body size than those surviving on warmer islands. 

Explain how a larger body size is an adaptation to a colder climate 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 

Q5. 

(a)     Explain what is meant by genetic diversity. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Apart from genetic factors what other type of factor causes variation 

within a species? 

___________________________________________________________________ 

(1) 

(c)     The spotted owl is a bird. Numbers of spotted owls have decreased over 

the past 50 years. Explain how this decrease may affect genetic diversity. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 4 marks) 
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Q6. 

Figure 1 shows a fresh-water shrimp. 

Figure 1 

  

Biologists collected shrimps from a stream inside a cave and from the same 

stream when it was in the open. 

They measured the maximum diameter of each shrimp’s eye. They also 

measured the length of its antenna. From these measurements they calculated 

the mean values for each site. Figure 2 shows their results. 

Figure 2 

  

  Shrimps from the stream 

  Inside the cave In the open 

Mean diameter of eye 

/mm 

0.09 0.24 

Mean length of antenna 

/mm 

8.46 5.81 

 

(a)     The biologists measured the maximum diameter of each shrimp’s eye. 

Explain why they measured the maximum diameter. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(b)     A scientist working many years earlier suggested that animals which live in 

caves had similar adaptations. These adaptations included 

•        smaller eyes 

•        greater use of sense organs such as those involved in detecting 

touch. 

(i)      Do the data in Figure 2 support this scientist’s suggestion? Explain your 

answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

 

(ii)     The data in Figure 2 are mean values. Explain how standard 

deviations of these cmean values would help you to interpret the 

data in Figure 2. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(c)     The biologists investigated shrimps living in other streams. They measured 

the length of the antennae of these shrimps. They also measured their body 

length. Figure 3 shows the mean antenna length plotted against mean 

body length for each site. 

Figure 3 

  

 

(i)      What does the information in the graph suggest about the body 

lengths of shrimps living in caves and living in the open? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(ii)     Do the data in the graph support the conclusion that shrimps with 

longer bodies have longer antennae? Give the reason for your 

answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

Other biologists investigated the genetic diversity of these shrimps. Figure 4 

shows some of the data they collected. 

Figure 4 

  

Gene Allele 
Percentage of shrimps with this allele in steam 

Inside a cave In the open 

PGI 

A 0.9 2.5 

B 0.0 3.3 

C 98.2 66.4 

D 0.9 6.6 

E 0.0 21.3 

  

ACO2 

J 0.0 5.6 

K 0.0 76.7 

L 100.0 17.8 

 

(d)     The biologists concluded that the shrimps in the open had a higher genetic 

diversity than those in the cave. Explain how the data in Figure 4 support 

this conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(e)     The percentage of shrimps with allele L in the cave is different from the 

percentage of shrimps with allele L in the open. Use your knowledge of the 

founder effect to suggest a reason for this difference. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(f)      The biologists who studied these shrimps wanted to know if the shrimps 

living in the cave were the same species as those living in the open. They 

used breeding experiments to investigate this. 

(i)      Describe how the biologists should carry out these breeding 

experiments. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(ii)     The results of breeding experiments would help the biologists to 

decide whether the shrimps were the same species. Explain how. 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 15 marks) 
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Homework #5.       DUE: [7th Feb] 

Species and Taxonomy; Biodiversity within a Community 

Q1. 

The table shows the taxons and the names of the taxons used to classify one 

species of otter. They are not in the correct order. 

  

  Taxon Name of taxon 

J Family Mustelidae 

K Kingdom Animalia 

L Genus Lutra 

M Class Mammalia 

N Order Carnivora 

O Phylum Chordata 

P Domain Eukarya 

Q Species lutra 

(a)     Put letters from the table above into the boxes in the correct order. Some 

boxes have been completed for you. 

  

        O   M           L   Q 

(1) 

(b)     Give the scientific name of this otter. 

___________________________________________________________________ 

(1) 

Scientists investigated the effect of hunting on the genetic diversity of otters. 

Otters are animals that were killed in very large numbers for their fur in the past. 

The scientists obtained DNA from otters alive today and otters that were alive 

before hunting started. 

For each sample of DNA, they recorded the number of base pairs in alleles of 

the same gene. Mutations change the numbers of base pairs over time. 

The figure below shows the scientists’ results. 
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                        Allele size / number of base pairs 

 

(c)     The scientists obtained DNA from otters that were alive before hunting 

started. 

Suggest one source of this DNA. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

 

(d)     What can you conclude about the effect of hunting on genetic diversity in 

otters? Use data from the figure above to support your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(e)     Some populations of animals that have never been hunted show very low 

levels of genetic diversity. 

Other than hunting, suggest two reasons why populations might show very 

low levels of genetic diversity. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 7 marks) 

Q2. 

(a)     Explain what is meant by a 

 

(i)      phylogenetic group 

______________________________________________________________ 

______________________________________________________________ 

(1) 

 

(ii)      species. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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The classification of tigers and clouded leopards is shown in Table 1. 

  

Table 1 

Taxonomic 

group 
Tiger 

Clouded 

Leopard 

Kingdom Animalia Animalia 

  Chordata Chordata 

  Mammalia Mammalia 

Order Carnivora Carnivora 

  Felidae Felidae 

  Panthera Neofelis 

Species Tigris Nebulosa 

(b)     Complete Table 1 by adding the four other taxonomic groups to which the 

tiger and clouded leopard belong. 

(1) 
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The circles in the diagram represent the hierarchy of taxonomic groups for the 

classification shown in Table 1. 

  

(c)     Draw additional circles on the diagram and label them to include all the 

information about the tiger and clouded leopard shown in Table 1. 

(2) 

Table 2 shows part of the nucleotide sequence in a gene in populations of tigers 

living in different parts of the world. 

  

Table 2 

Siberian tiger G C A C C G T 

South China 

tiger 
A C G C C G C 

Sumatran tiger A C G C C G C 
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(d)     Explain what the information in Table 2 suggests about the phylogenetic 

relationships between these tigers. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 

Q3. 

Armadillos are mammals. The map shows the ranges of three species of 

armadillo in South America. 
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(a)     (i)      What evidence in their ranges suggests that the three armadillos 

belong to different species? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     What further evidence would confirm that the three armadillos belong 

to different species? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     (i)      Complete the table to show the classification of Dasypus 

novemcinctus. 

  

Kingdom   

Phylum Chordata 

  Mammalia 

  Xenarthra 

  Dasypodidae 

Genus   

Species   

(2) 

(ii)     What is the lowest taxonomic grouping that the three species of 

armadillos can share? Explain your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 5 marks) 
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Q4. 

Micronesia is a group of islands in the Pacific Ocean. The white-fronted ground 

dove is a bird found on these islands. 

The diagram below shows how the white-fronted ground dove is classified. 

  

 

(a)      To which class does the white-fronted ground dove belong? 

______________________________________________________________ 

(1) 

 

(b)     Give the scientific name for the white-fronted ground dove. 

______________________________________________________________ 

(1) 

 

(c)    This classification system consists of a hierarchy as there are small 

groups within larger groups. 

Give one other feature of a hierarchy that is shown in the diagram. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 3 marks) 
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Q5. 

(a)     Define each of the following terms. 

Species ____________________________________________________________ 

___________________________________________________________________ 

Species richness _____________________________________________________ 

___________________________________________________________________ 

(2) 

Scientists investigated the species richness of fish caught at various depths 

in the Pacific Ocean close to the western coast of Chile. 

The graph shows the scientists’ results. 68% of all the fish caught in this 

investigation came from sample A. 

  

(b)     What is the modal value of species richness? 

___________________________________________________________________ 

(1) 
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(c)     68% of all the fish caught in this investigation came from sample A. 

A student thought this showed that sample A had a greater index of 

diversity than any of the other samples. 

It is not possible to draw this conclusion from the given data. Give reasons 

why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 

Q6. 

(a)     What is a species? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(b)     Scientists investigated the diversity of plants in a small area within a forest. 

The table shows their results. 

  

Plant species 
Number of 

individuals 

Himalayan raspberry 20 

Heartwing sorrel 15 

Shala tree 9 

Tussock grass 10 

Red cedar 4 

Asan tree 6 

Spanish needle 8 

Feverfew 8 

The index of diversity can be calculated by the formula 

  

where 

d = index of diversity 

N = total number of organisms of all species 

n = total number of organisms of each species 

(i)      Use the formula to calculate the index of diversity of plants in the 

forest. Show your working. 

  

  

Answer = ____________________ 

(2) 

  



 
 

56 
 

(ii)     The forest was cleared to make more land available for agriculture. 

After the forest was cleared the species diversity of insects in the area 

decreased. Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(Extra space) ___________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 7 marks) 
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Q7. 

A student investigated the species richness and index of diversity of insects in 

three different habitats, a barley field, a wheat field and a hedge. 

Her results are shown in the table below. 

  

  
Number of individuals of each insect species in 

each habitat 

 Insect species Barley field Wheat field Hedge 

 a 32 4 34 

 b 78 0 12 

 c 0 126 22 

 d 0 5 12 

 e 0 0 8 

 f 0 0 42 

 g 0 25 13 

 h 0 10 12 

 i 0 0 12 

 j 42 41 0 

Species 

richness       

Total number of 

insects (N)       

(a)     Complete the table for species richness and the total number of insects of 

each habitat. 

(2) 
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(b)     Calculate the index of diversity of the wheat field. 

Use the following formula: 

  

where N = total number of organisms 

and n = total number of organisms of each species. 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     The index of diversity of the insects was higher in the hedge than in the 

barley field. 

Suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 7 marks) 
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Homework #6.       DUE: [14th Feb] 

Investigating Diversity 

Q1. 

Scientists investigated the effect of different types of animal farming on the 

diversity and number of dung beetles. They determined the number of dung 

beetle species and their total number on intensive (I), rough grazing (R) and 

organic (O) farms. 

Figure 1 and Figure 2 show some of their results. 

  

Figure 1 Figure 2 

    

  

(a)     What is the mean species richness for dung beetles on the rough grazing 

farms? 

___________________________________________________________________ 

(1) 

 

(b)     In addition to the information provided in Figures 1 and 2, what other 

measurement is required to calculate an index of diversity for dung 

beetles? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(c)     Explain what the standard deviations suggest about the difference in 

mean total number of dung beetles between the different types of farm. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     The scientists placed traps to collect the dung beetles at sites chosen at 

random. 

Explain the importance of the sites being chosen at random. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)     On the intensive farms, the farmers had removed hedges to increase land 

for grazing. This resulted in a decrease in the diversity of birds on these 

farms. 

Explain why the removal of hedges caused a decrease in the diversity of 

birds. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 8 marks) 
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Q2. 

(a)     Human papilloma virus (HPV) is the main cause of cervical cancer. A 

vaccine has been developed to protect girls and women from HPV. 

Describe how giving this vaccine leads to production of antibody against 

HPV. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(b)     Doctors investigated whether it was better to give two or three doses of 

the HPV vaccine. They determined the mean concentration of antibody 

against HPV in blood samples from girls who were given either two or three 

doses of the vaccine. 

•        Girls given two doses received an initial vaccination, followed by a 

second at 6 months. 

•        Girls given three doses received an initial vaccination, followed by a 

second at 1 month and a third at 6 months. 

The doctors measured the concentration of antibody each month. 
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The results are shown below. 

  

What do these results suggest about whether it is better to give two or three 

doses of the vaccine? Give reasons for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     The doctors carried out a statistical test to determine whether the antibody 

concentrations were significantly different in girls given two doses of the 

vaccine, compared with those given three doses. They determined the 

mean concentrations of antibody 9 months after the first dose of vaccine. 

What statistical test should the doctors have used? Give the reason for your 

choice. 

Test _______________________________________________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

(1) 
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(d)     There is genetic diversity within HPV. 

Give two ways doctors could use base sequences to compare different 

types of HPV. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 9 marks) 

Q3. 

Malaria is a disease caused by a parasite. Scientists investigated the effect of 

malaria on competition between two species of Anolis lizard on a small 

Caribbean island. They sampled both populations by collecting lizards from a 

large number of sites on the island. 

(a)     (i)       Explain the importance of collecting lizards from a large number of 

sites. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

 

(ii)     Describe one method the scientists could have used to ensure that 

the sites were chosen without bias. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(iii)    The population number of both species of lizard varied at different 

times of the year. Suggest two reasons why. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 

The scientists investigated the percentage of lizards of both species that were 

infected with malaria at different sites on the island. They collected samples of 

both lizards at intervals of 3 months for 1 year. They also recorded the elevation 

(height above sea level) of each site. Some of their results are shown in the 

table. 

  

Site 

Elevation of 

collection 

site / 

metres 

Total number 

of 

A. gingivinus 

collected in 

one year 

Percentage of 

A. gingivinus 

infected with 

malaria 

Total number 

of 

A. wattsi 

collected in 

one year 

Percentage of 

A. wattsi 

infected with 

malaria 

1 10 13 0 0 0 

2 80 30 0 0 0 

3 120 35 23 3 0 

4 200 40 30 7 0 

5 300 52 46 12 0 

6 315 35 31 13 1 

7 370 155 37 79 2 

8 414 124 44 68 4 
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(b)     When analysing their results, the scientists used the percentage of lizards 

infected at each site, rather than the number of lizards infected. Explain 

why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     A preliminary study suggested that malarial infections were more common 

at higher elevations. Use the information provided to evaluate this 

suggestion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)    (i)      As a result of this investigation, the scientists concluded that the 

presence of malaria provided a competitive advantage to A. wattsi. 

Use the information provided to explain how they reached this 

conclusion. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(ii)     The malarial parasite of Anolis lizards destroys both red and white 

blood cells.Suggest how an increase in the percentage of A. 

gingivinus infected with malaria could result in A.wattsi having a 

competitive advantage. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(iii)    The scientists carried out a statistical test to determine whether the 

correlation between the number of A. wattsi collected and the 

percentage of A. gingivinus infected was significant. They obtained a 

value for P of < 0.01. 

Use the terms probability and chance to help explain what this 

means. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 15 marks) 

Q4. 

(a)     In the USA, members of the public found many frogs with deformed legs. 

Scientists investigated this. They collected samples of the frogs. They 

wanted to get reliable data. Give one feature of the sample, other than a 

large sample size, that would help to make sure that their data were 

reliable. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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The team of scientists then investigated frogs in ponds. The team measured 

many different factors and then analysed their results. The graph shows the 

relationship between the percentage of frogs with deformed legs and the mean 

number of parasitic worms found in the frogs. 

  

 

(b)     The scientists collected a sample of three frogs from pond A. What was the 

total number of parastic worms found in these three frogs? 

  

(1) 
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(c)     One scientist suggested that the parasites caused the deformed legs 

found in frogs. 

Does the graph support this suggestion? Explain your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(d)     The scientists wrote a paper. In their discussion they wrote that they found 

very few ponds that were free from human influence. The few that they did 

find were only in mountainous areas. 

The scientists could not draw any reliable conclusions about whether 

human influence contributed to the frogs’ deformed legs. Explain why 

each of the following meant that they could not draw reliable conclusions. 

(i)      There were very few ponds free from human influence. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     The ponds free from human influence were found only in mountainous 

areas. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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In a second investigation, another research team investigated deformed legs in 

frogs in a different way. 

•        They chose six ponds, all of which contained parasitic worms. Three of the 

ponds were close to fields and received agricultural run-off from these 

fields. The other three ponds did not receive agricultural run-off. 

•        They built two cages in each of the six ponds. One cage in each pond 

allowed parasitic worms to enter and one cage did not. 

•        They put frogs that were not infected with parasitic worms into all twelve 

cages. 

The table shows the results of this second investigation. 

  

  Percentage of frogs with deformed limbs 

  Ponds with agricultural run-off Ponds with no agricultural run-off 

Pond 

number 
1 2 3 4 5 6 

Cage with 

mean mesh 

diameter of 

500 µm 

22 27 24 3 4 7 

Cage with 

mean mesh 

diameter of 

75 µm 

0 0 0 0 0 0 

(e)     One of the boxes in the table has been shaded. Describe the information 

given in the shaded box. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(f)      What conclusions can you draw from the data in the table about the 

factors causing deformed leg in frogs? Explain your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 15 marks) 

Q5. 

(a)     Explain the principles which biologists use to classify organisms into groups. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 
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Cytochrome c is a protein with about 100 amino acids and is present in all 

eukaryotic organisms. It has the same three-dimensional shape in all species, but 

only 30 of the amino acids are the same in all species. The amino acid sequence 

of cytochrome c has been used to construct the phylogenetic tree shown 

below. 

  

(b)     Name the kingdoms represented in this phylogenetic tree. 

___________________________________________________________________ 

(1) 

(c)     What does the phylogenetic tree show about the evolutionary relationship 

between fungi and insects? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(d)     Suggest how information on amino acid sequences is used to construct a 

phylogenetic tree. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(e)     Suggest one advantage and one disadvantage of using cytochrome c to 

construct a phylogenetic tree.  

Advantage 

___________________________________________________________________ 

___________________________________________________________________ 

Disadvantage 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 10 marks) 
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Homework #7.       DUE: [28th Feb] 

Cell Recognition and the Immune System 

Q1. 

(a)     Describe how bacteria are destroyed by phagocytes. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space)________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     Give two structures a bacterial cell may have that a white blood cell does 

not have. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 5 marks) 
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Q2. 

The diagram shows an antibody molecule. 

  

(a)     What is the evidence from the diagram that this antibody has a 

quaternary structure? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Scientists use this antibody to detect an antigen on the bacterium that 

causes stomach ulcers. Explain why the antibody will only detect this 

antigen. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space)________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 4 marks) 
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Q3. 

(a)     What is an antigen? 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     What is an antibody? 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

Poliomyelitis is an infection caused by a virus. 

A doctor vaccinated a group of patients against poliomyelitis. He gave each 

patient two doses of vaccine, 3 months apart. 

An immunologist tested three samples of blood from each of the patients: 

•       (sample 1) taken 2 weeks before the first dose of vaccine 

•       (sample 2) taken 2 weeks after the first dose of vaccine 

•       (sample 3) taken 2 weeks after the second dose of vaccine. 

He measured the concentration of antibodies against the poliomyelitis virus in 

the patients’ blood each time. The results are shown in the graph. 
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(c)     Calculate the percentage increase in the mean concentration of 

antibodies in blood between samples 2 and 3. 

Answer = ________________________ % 

(1) 

(d)     Explain the differences between the mean concentrations of antibodies in 

blood samples 1, 2 and 3. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 9 marks) 
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Q4. 

Malaria is a disease caused by parasites belonging to the genus Plasmodium. 

Two species that cause malaria are Plasmodium falciparum and Plasmodium 

vivax. 

A test strip that uses monoclonal antibodies can be used to determine whether 

a person is infected by Plasmodium. It can also be used to find which species of 

Plasmodium they are infected by. 

•        A sample of a person’s blood is mixed with a solution containing an 

antibody, A, that binds to a protein found in both species of Plasmodium. 

This antibody has a coloured dye attached. 

•        A test strip is then put into the mixture. The mixture moves up the test strip 

by capillary action to an absorbent pad. 

•        Three other antibodies, B, C and D are attached to the test strip. The 

position of these antibodies and what they bind to is shown in Figure 1. 

Figure 1 

  

(a)     Explain why antibody A attaches only to the protein found in species of 

Plasmodium. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(b)     Antibody B is important if this test shows a person is not infected with 

Plasmodium. 

Explain why antibody B is important. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

 

(c)     One of these test strips was used to test a sample from a person thought to 

be infected with Plasmodium. Figure 2 shows the result. 

Figure 2 

  

 

What can you conclude from this result? 
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Explain how you reached your conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space) _______________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 8 marks) 

Q5. 

Whooping cough is a disease that affects some infants. Doctors collected data 

relating to whooping cough between 1965 and 1996. 

They collected data for: 

•        the number of cases of whooping cough reported 

•        the percentage of infants vaccinated against whooping cough. 

The graph shows the data collected by the doctors. 
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(a)     Suggest two reasons why the percentage of infants vaccinated 

decreased between 1973 and 1975. 

1. _________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

 

(b)     Between 1980 and 1990, there were three peaks in the number of reported 

cases of whooping cough. After 1981, the number of cases of whooping 

cough in each peak decreased. 

Use the information from the graph to suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

[Extra space] _______________________________________________________ 

___________________________________________________________________ 

(2) 
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(c)     The percentage of the population vaccinated does not need to be 100% 

to be effective in preventing the spread of whooping cough. 

Suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

[Extra space] _______________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 6 marks) 
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Q6. 

Read the following passage. 

Azidothymidine (AZT) is a drug used to treat people infected with human  

immunodeficiency virus (HIV). It inhibits the enzyme that synthesises 

DNA from HIV RNA. This does not destroy HIV in the body but stops or 

slows the development of AIDS. 

5        In the past, some people who took AZT on its own eventually developed 

AIDS. Some of the HIV in their bodies had become resistant to AZT. 

To prevent this from happening, people infected with HIV are now treated 

with highly active antiretroviral therapy (HAART). This involves taking AZT 

with other anti-HIV drugs at the same time. 

10      AZT is taken in low doses. This is because people who took high doses 

over long periods of time suffered muscle wastage. It was found that high 

doses of AZT inhibit replication of mitochondria. 

Use information from the passage and your own knowledge to answer the 

questions. 

(a)     Suggest and explain why AZT does not destroy HIV in the body but stops or 

slows the development of AIDS (lines 3–4). 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 
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(b)     Suggest and explain two advantages of using HAART (lines 7–9). 

Advantage 1 ________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Advantage 2 ________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(c)     Suggest why high doses of AZT lead to muscle wastage (lines 10–11). 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 10 marks) 
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Homework #8.       DUE: [6th Mar] 

Surface Area to Volume Ratio 

Q1. 

Tubifex worms are small, thin animals that live in water. They have no specialised 

gas exchange or circulatory system. 

The figure below shows a tubifex worm. 

  

(a)     Name the process by which oxygen reaches the cells inside the body of a 

tubifex worm. 

___________________________________________________________________ 

(1) 

(b)     Using the information provided, explain how two features of the body of 

the tubifex worm allow efficient gas exchange. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(c)     Most species of tubifex worms live at the bottom of ponds, lakes and rivers 

where the partial pressure of oxygen is low. Pollution of water by sewage 

can cause the partial pressure of oxygen to fall below 0.2 kPa. 

The graph shows the oxyhaemoglobin dissociation curve for a species of 

tubifex worm found in a river polluted with sewage. 

  

The species of tubifex worm in the graph has 50% saturation of their 

haemoglobin with oxygen at 0.08 kPa. 

Explain how this enables this species to survive in water polluted with 

sewage. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     Species of tubifex worm that live in ponds, lakes and rivers cannot survive in 

seawater. 

Use your knowledge of water potential to explain why they cannot survive 

in seawater. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 7 marks)  
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Q2. 

(a)     Describe the relationship between size and surface area to volume ratio of 

organisms. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     A scientist calculated the surface area of a large number of frog eggs. He 

found that the mean surface area was 9.73 mm2. Frog eggs are spherical. 

The surface area of a sphere is calculated using this equation 

Surface area = 4πr2 

where r is the radius of a sphere 

π = 3.14 

Use this equation to calculate the mean diameter of a frog egg. 

Show your working. 

Diameter = ____________________ mm 

(2) 
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The scientist calculated the ratio of surface area to mass for eggs, tadpoles and 

frogs. He also determined the mean rate of oxygen uptake by tadpoles and 

frogs. 

His results are shown in the table. 

  

Stage of frog 

development 

Ratio of surface 

area to mass 

Mean rate of 

oxygen uptake 

/ μmol g–1 h–1 

Egg 2904 : 1 no information 

Tadpole 336 : 1 5.7 

Adult 166 : 1 1.3 

(c)     The scientist used units of μmol g–1 h–1 for the rate of oxygen uptake. 

Suggest why he used μmol in these units. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     The scientist decided to use the ratio of surface area to mass, rather than 

the ratio of surface area to volume. He made this decision for practical 

reasons. 

Suggest one practical advantage of measuring the masses of frog eggs, 

tadpoles and adults, compared with measuring their volumes. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(e)     Explain why oxygen uptake is a measure of metabolic rate in organisms. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(f)      A student who looked at these results said that they could not make a 

conclusion about the relationship between stage of development and 

metabolic rate. 

Use information in the table to explain reasons why they were unable to 

make a conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 9 marks) 
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Q3. 

(a) Many different substances enter and leave a cell by crossing its cell 

surface membrane. Describe how substances can cross a cell surface 

membrane. 

 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

(5) 

(b)     Describe and explain how the lungs are adapted to allow rapid exchange 

of oxygen between air in the alveoli and blood in the capillaries around 

them. 

 

 

(5) 

(Total 10 marks) 
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Q4. 

(a)     Flatworms are small animals that live in water. They have no specialised 

gas exchange or circulatory systems. 

The drawing shows one type of flatworm. 

  

 

(i)      Name the process by which oxygen reaches the cells inside the body 

of this flatworm. 

______________________________________________________________ 

(1) 

 

(ii)     The body of a flatworm is adapted for efficient gas exchange 

between the water and the cells inside the body. 

Using the diagram, explain how two features of the flatworm’s body 

allow efficient gas exchange. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 

 

(b)     (i)      A leaf is an organ. What is an organ? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 
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(ii)     Describe how carbon dioxide in the air outside a leaf reaches 

mesophyll cells inside the leaf. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(Extra space)___________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 7 marks) 

  

Q5. 

(a)     (i)      Name the process by which oxygen passes from an alveolus in the 

lungs into the blood. 

______________________________________________________________ 

(1) 

(ii)     Describe two adaptations of the structure of alveoli for efficient gas 

exchange. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 
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(b)      

 
                                                                 © iStock/Thinkstock 

The photograph shows a fire-breather creating a ball of fire. Fire-breathers 

do this by blowing a fine mist of paraffin oil onto a flame. Some of this mist 

can be inhaled and may eventually lead to fibrosis. 

People who have been fire-breathers for many years often find they 

cannot breathe out properly. Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 5 marks) 
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Q6. 

Miner’s lung is a disease caused by breathing in dust in coal mines. The dust 

causes the alveolar epithelium to become thicker. People with miner’s lung 

have a lower concentration of oxygen in their blood than healthy people. 

(a)     (i)      Describe the path by which oxygen goes from an alveolus to the 

blood. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Explain why people with miner’s lung have a lower concentration of 

oxygen in their blood. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     In healthy lungs, a gradient is maintained between the concentration of 

oxygen in the alveoli and the concentration of oxygen in the lung 

capillaries. 

(i)      Describe how ventilation helps to maintain this difference in oxygen 

concentration. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Give one other way that helps to maintain the difference in oxygen 

concentration. 

______________________________________________________________ 

(1) 
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(c)     Scientists investigated the number of cases of miner’s lung reported in 

Britain between 1992 and 2006. 

  

Coal mining in Britain had been dramatically reduced by 1990. 

Some scientists concluded that the rise in reported cases of miner’s lung 

after 1992 shows that the disease takes a long time to develop. 

Evaluate this conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 
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Homework #9.       DUE: [13th Mar] 

Gas Exchange 

Q1. 

(a)     (i)      Name the structure through which gases enter and leave the body of 

an insect. 

______________________________________________________________ 

(1) 

(ii)     Name the small tubes that carry gases directly to and from the cells of 

an insect. 

______________________________________________________________ 

(1) 

(b)     Explain the movement of oxygen into the gas exchange system of an 

insect when it is at rest. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 
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(c)     Abdominal pumping takes place during vigorous activity in insects. This 

causes regular squeezing of the tubes of the gas exchange system. 

A scientist investigated the effect of abdominal pumping on the pressure in 

the tubes and the volume of carbon dioxide released by the insect. 

Her results are shown below.  

  

Describe and explain these results. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 8 marks) 
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Q2. 

(a)     Explain two ways in which the structure of fish gills is adapted for efficient 

gas exchange. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     Explain how the counter current mechanism in fish gills ensures the 

maximum amount of the oxygen passes into the blood flowing through the 

gills. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 5 marks) 
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Q3. 

A student investigated the distribution of stomata on leaves from two species of 

plant. She removed small pieces from the lower surface of the leaves of each 

plant species. She mounted these pieces on separate microscope slides. She 

then counted the number of stomata in several parts of the epidermis on each 

piece of leaf tissue using an optical microscope. 

(a)     Suggest appropriate units the student should use to compare the 

distribution of stomata on leaves. 

___________________________________________________________________ 

(1) 

 

(b)     The pieces of leaf tissue examined were very thin. 

Explain why this was important. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

 

(c)     Give two reasons why it was important that the student counted the 

number of stomata in several parts of each piece of leaf tissue. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(d)     One of the two plant species used by the student in this investigation was a 

xerophyte. 

Other than the distribution of stomata, suggest and explain two xerophytic 

features the leaves of this plant might have. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

 

(e)     The student then compared the rate of transpiration (evaporation of 

water) from the two species of plant. She did this by measuring the rate of 

water uptake by each plant species. 

Suggest two reasons why the rate of water uptake by a plant might not be 

the same as the rate of transpiration. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 9 marks) 
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Q4. 

Scientists studied three species of plant. 

They selected fully grown leaves from five different plants of each species. 

For each leaf they measured: 

•        leaf surface area 

•        leaf thickness 

•        the number of stomata per mm2. 

The scientists’ results are shown in the table below. 

  

Plant 

species 

Mean leaf surface area 

/ mm2 

Mean leaf thickness 

/ µm 

Mean number of 

stomata per mm2 

A 218.0 191.5 380.0 

B 17.0 296.3 136.0 

C 2.2 354.8 419.0 

(a)     How did the scientists ensure they could make a valid comparison 

between leaves from different species? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Describe a method you could use to find the surface area of a leaf. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

[Extra space] _______________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 
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(c)     (i)      Which species, A or B, would you predict grew in a drier 

environment? 

Explain one feature that caused you to choose this species. 

Species _______________________________________________________ 

Explanation ____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Other than the features of leaves in the table above, give two 

features of leaves of xerophytes. 

For each feature explain how it reduces water loss. 

Feature 1 ______________________________________________________ 

Explanation ____________________________________________________ 

______________________________________________________________ 

Feature 2 ______________________________________________________ 

Explanation ____________________________________________________ 

______________________________________________________________ 

(2) 

(d)     Species C has a high number of stomata per mm2. Despite this it loses a 

small amount of water. 

Use the data to explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 8 marks) 
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Q5. 

(a)    The diagram shows the structure of the human gas exchange system. 

  

Name organs 

P ____________________ 

Q ____________________ 

(1) 

(b)     Explain how downward movement of the diaphragm leads to air entering 

the lungs. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 3 marks) 
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Q6. 

The graph shows changes in the volume of air in a person’s lungs during 

breathing. 

  

The person was breathing in between times A and B on the graph. 

(i)      Explain how the graph shows that the person was breathing in between 

times A and B. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(ii)     Describe and explain what happens to the shape of the diaphragm 

between times A and B. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 3 marks)  
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Homework #10.       DUE: [20th Mar] 

Mass Transport in Animals 

Q1. 

The diagram shows a molecule of haemoglobin. 

  

 

(a)     What is the evidence from the diagram that haemoglobin has a 

quaternary structure? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     (i)      A gene codes for the α-polypeptide chain. There are 423 bases in this 

gene that code for amino acids. How many amino acids are there in 

the α-polypeptide chain? 

  

(1) 
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(ii)     The total number of bases in the DNA of the α-polypeptide gene is 

more than 423. 

Give two reasons why there are more than 423 bases. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 

______________________________________________________________ 

(2) 

(c)     The haemoglobin in one organism may have a different chemical structure 

from the haemoglobin in another organism. Describe how. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     The graph shows oxygen dissociation curves for horse haemoglobin and 

for llama haemoglobin. Horses are adapted to live at sea level and llamas 

are adapted to live in high mountains. 
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Use the graph to explain why llamas are better adapted to live in high 

mountains than horses. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 8 marks)  

Q2. 

The diagram shows some of the large blood vessels in a mammal. 

  

(a)     Add arrows to the diagram to show the direction of blood flow in each of 

the blood vessels A to E. 

(1) 

(b)     Which of blood vessels A to E contains blood at the lowest pressure? 

  

(1) 
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(c)     Complete the table to show two differences between the structure of 

vessel C and the structure of vessel E. 

  

Structural feature Vessel C Vessel E 

  

  

    

  

  

    

(2) 

(d)     Blood vessel B contains smooth muscle in its walls. Explain how this muscle 

may reduce the blood flow to the small intestine. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(e)     Elastic tissue in the walls of blood vessel A helps to even out the pressure of 

blood through this vessel. Explain how. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 
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Q3. 

The diagram shows a section through the heart. The main blood vessels are 

labelled A, B, C and D. 

  

(a)     Write a letter, A, B, C or D, in the box to represent the correct blood vessel. 

(i)      Which blood vessel carries oxygenated blood away from the heart? 

  

(1) 

(i)      Which blood vessel carries deoxygenated blood to the heart? 

  

(1) 

(b)     Explain how the highest blood pressure is produced in the left ventricle. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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(c)     Some babies are born with a hole between the right and the left ventricles. 

These babies are unable to get enough oxygen to their tissues. 

Suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 5 marks) 

Q4. 

(a)     The diagram shows a section through the heart at one stage of the 

cardiac cycle. 

  

 

(i)      Name the structure labelled X. 

______________________________________________________________ 

(1) 
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(ii)     Suggest how the structures labelled Y help to maintain the flow of 

blood in one direction through the heart. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(b)     The chart shows the actions of the atria and the ventricles during a 

complete cardiac cycle. Different stages have been given letters and a 

time scale added. 

  

 

(i)      Give the letter of the stage which is shown in the diagram of the 

heart. 

______________________________________________________________ 

(1) 

 

(ii)     The heart beats for one minute at the rate shown by the chart. 

Calculate the total time the ventricles are relaxed during one minute. 

Show your working. 

Answer ____________________ seconds 

(2) 

(Total 6 marks) 
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Q5. 

Relaxation of heart muscle is called diastole. Contraction is called systole. The 

diagram shows the periods of diastole and systole when the heart is beating. 

  

(a)     At what time is the volume of blood in the ventricle at a maximum? 

___________________________________________________________________ 

(1) 

(b)     Calculate the heart rate in beats per minute. Show your working. 

  

  

  

  

Heart rate = ____________________ beats per minute 

(2) 

(c)     The valves between the atria and the ventricles are closed between 0.1 s 

and 0.4 s. 

(i)      Explain how pressure causes these valves to be shut. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Explain how closure of these valves is essential to the functioning of 

the heart. 

______________________________________________________________ 

______________________________________________________________ 

(1) 
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The graph shows the effect of the pressure of blood in the veins on the stroke 

volume of the heart. 

  

(d)     Describe how venous blood pressure affects stroke volume. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 
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(e)     At a venous pressure of 2 kPa, the cardiac output is 5600 cm3 per minute. 

Calculate the number of times the ventricle contracts in one minute. Show 

your working. 

  

  

  

  

  

Answer ____________________ 

(2) 

(f)      Explain how blood in a vein in the leg is returned to the heart. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

(Total 15 marks) 
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Q6. 

The diagram shows tissue fluid and cells surrounding a capillary. 

  

(a)     Name fluid F. 

___________________________________________________________________ 

(1) 

(b)     Give one way in which fluid F is different from tissue fluid. 

___________________________________________________________________ 

(1) 

(c)     (i)      The blood pressure is high at the start of the capillary. Explain how the 

left ventricle causes the blood to be at high pressure. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     The blood pressure decreases along the length of the capillary. What 

causes this decrease in pressure? 

______________________________________________________________ 

______________________________________________________________ 

(1) 
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(d)     In children, some diets may result in a low concentration of protein in fluid 

F. This can cause the accumulation of tissue fluid. Explain the link between 

a low concentration of protein in fluid F and the accumulation of tissue 

fluid. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 7 marks) 
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Homework #11.       DUE: [27th Mar] 

Mass Transport in Plants 

Q1. 

Environmental factors can affect the density of stomata in the lower epidermis of 

leaves of plants of the same species. 

Scientists investigated how growing plants at different temperatures affected 

the density of stomata in the lower epidermis of leaves. They grew plants of the 

same species from seeds. 

Their method is outlined below. 

•        They took 8 trays containing soil and planted 50 seeds in each tray. 

•        They put each tray in a controlled environment at a different temperature. 

•        When the plants had grown from the seeds, they selected 20 fully grown 

leaves from the plants in each tray. 

•        They determined the mean number of stomata per mm2 in the lower 

epidermis for each group of leaves. 

Their results are shown in the graph. 

  

(a)     Give three environmental variables, other than temperature, that the 

scientists would have controlled when growing the plants. 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

3. _________________________________________________________________ 

(3) 
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(b)     The scientists used a range of temperatures from 6 to 20 °C. 

Using their data, explain why they did not use temperatures above 20 °C. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     The scientists only selected fully grown leaves from the plants. 

Suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     The plants grown at higher temperatures had a lower number of stomata 

per mm2. 

This would be an advantage to the plant because the transpiration rate 

increases as the temperature increases. 

Explain why the transpiration rate increases when the temperature 

increases. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 7 marks) 
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Q2. 

Students investigated the effect of removing leaves from a plant shoot on the 

rate of water uptake. Each student set up a potometer with a shoot that had 

eight leaves. All the shoots came from the same plant. The potometer they used 

is shown in the diagram. 

  

 

(a)     Describe how the students would have returned the air bubble to the start 

of the capillary tube in this investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

 

(b)     Give two precautions the students should have taken when setting up the 

potometer to obtain reliable measurements of water uptake by the plant 

shoot. 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 
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(c)     A potometer measures the rate of water uptake rather than the rate of 

transpiration. Give two reasons why the potometer does not truly measure 

the rate of transpiration. 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 

(d)     The students’ results are shown in the table. 

  

Number of leaves removed 

from the plant shoot 

Mean rate of water uptake 

/  

cm3 per minute 

0 0.10 

2 0.08 

4 0.04 

6 0.02 

8 0.01 

Explain the relationship between the number of leaves removed from the 

plant shoot and the mean rate of water uptake. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space)________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 8 marks) 
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Q3. 

(a)     (i)      Give two ways in which the structure of starch is similar to cellulose. 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

(2) 

(ii)     Give two ways in which the structure of starch is different from 

cellulose. 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

(2) 

(b)     In plants, mass transport of sugars takes place through columns of sieve 

cells in the phloem. Other cells, called companion cells, transport sugars 

into, and out of, the sieve cells. 

The diagram shows the structure of phloem. 

  

Structures I and J allow the transport of sugars between cells. 
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(i)      Using the diagram, suggest and explain one other way in which sieve 

cells are adapted for mass transport. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Using the diagram, suggest and explain one other way in which 

companion cells are adapted for the transport of sugars between 

cells. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 8 marks) 
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Q4. 

Organic compounds synthesised in the leaves of a plant can be transported to 

the plant’s roots. 

This transport is called translocation and occurs in the phloem tissue of the plant. 

(a)     One theory of translocation states that organic substances are pushed 

from a high pressure in the leaves to a lower pressure in the roots. 

Describe how a high pressure is produced in the leaves. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(Extra space) _______________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

PCMBS is a substance that inhibits the uptake of sucrose by plant cells. 

Scientists investigated the effect of PCMBS on the rate of translocation in sugar 

beet. 

The figure below shows their results. 

                          

Time / minutes 
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(b)     During their experiment, the scientists ensured that the rate of 

photosynthesis of their plants remained constant. 

Explain why this was important. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     The scientists concluded that some translocation must occur in the spaces 

in the cell walls. 

Explain how the information in the figure above supports this conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 7 marks) 
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Q5. 

Under the correct conditions, new roots grow from the cut end of a plant stem. 

A scientist investigated the effect of substance X on the growth of new roots. 

She used a ringing experiment to investigate the movement of substance X in 

stems taken from lemon plants. She cut out a length of stem from each plant. 

She then put a small block of agar on the top of each length of stem. Some 

agar blocks contained substance X. 

The diagram below shows how she treated each length of stem. 

 

She grew the lengths of stem in the same environmental conditions for 6 weeks, 

and then found the number of roots per length of stem. Roots grew at the other 

end of the stem from where the agar blocks were placed. 

The table below shows the scientist’s results. 

  

Treatment 

Mean number of 

roots per length of 

stem 

D 5 

E 11 

F 4 

G 3 
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(a)     Treatment D is a control. Explain how the measurement obtained from this 

control is used by the scientist. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     Using the diagram and the table above, what can you conclude from 

treatments D and E about root growth? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 
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(c)     The mass flow hypothesis is used to explain the movement of substances 

through phloem. 

Evaluate whether the information from this investigation supports this 

hypothesis. 

Do not consider statistical analysis in the answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 9 marks) 
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Homework #12.       DUE: [4th Apr] 

Revision 

1 Figure 1 shows a phagocyte attracted to a bacterium. 

  

 Figure 1 

 Describe how the phagocyte destroys the bacterium. 

 

 

 

 

  

(5 marks) 

 

 

 

 

 

 

 

 

 

 

 



 
 

128 
 

2 A child was given two vaccinations consisting of antigens from the virus which 
causes measles. The graph shows the concentration of antibodies resulting 
from these vaccinations. 

  

a Describe what a measles antigen is. 

 

  

(2 marks) 

b Describe and explain the difference in the child’s response to the two 
vaccinations shown in the graph. 

 

 

  

(3 marks) 
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c Measles and influenza are both caused by viruses. Use your knowledge  
on antigens and antibodies to suggest why someone who has not been 
vaccinated may have influenza several times, but usually has measles  
only once. 

 

 

 

  

(4 marks) 

3 a Describe how B-lymphocytes respond when they are stimulated by 
antigens. 

 

 

 

  

(4 marks) 

 

b The table gives information about some components of a red blood cell. 

Component glycoprotein phospholipid haemoglobin 

Location in the 
cell 

on outer surface of 
plasma membrane 

within plasma 
membrane 

in cytoplasm 

  Suggest which component of an intact red blood cell is most likely to act as 
an antigen during a blood transfusion. Explain your answer. 

 

  

(2 marks) 

    AQA 2006 
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4 A test has been developed to find out whether a person has antibodies against 
the mumps virus. The test is shown in the diagram. 

 

 

 

 

a This test will detect mumps antibodies, but not other antibodies in the blood. 
Explain why. 

  

(1 mark) 
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b It is important to wash the well at the start of Step 4. Explain why. 

 

  

(2 marks) 

c There will be no colour change if mumps antibodies are not present in the 
blood. Explain why 

 

  

(2 marks) 

    AQA 2006 

5 The diagram shows a T-lymphocyte (T cell) responding to an antigen from a 
pathogen. 

  

a The antigen from the pathogen is being presented on the surface of a 
phagocyte. 

  Explain how the phagocyte can present an antigen from a pathogen. 

 

  

(2 marks) 
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b Only one type of helper T cell will respond to this antigen. 

  Explain why. 

  

(1 mark) 

c The helper T cell activates other T cells to divide by mitosis to form a clone. 

  Explain why these cells are known as a clone. 

  

(1 mark) 

d i Some of the cloned T cells activate cytotoxic T cells. Explain the role of 
cytotoxic T cells in destroying the pathogen. 

 

  

(2 marks) 

ii Explain why T cells are effective against viruses. 

 

  

(2 marks) 
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6 Around 98,400 people were living with HIV in the UK at the end of 2012. 

 The graph below shows the HIV and AIDS diagnoses and deaths between 1990 
and 2012. 

  

a The number of people diagnosed with AIDS is always lower than the 
number of people diagnosed with HIV. Suggest why. 

 

  

(2 marks) 

b i The number of people diagnosed with HIV rose dramatically between 
1998 and 2004. Suggest why. 

 

  

(2 marks) 

b ii Despite the increase in HIV diagnoses the number of people diagnosed 
with AIDS during this period fell and remained low. Suggest why. 

 

  

(2 marks) 
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c Virus particles in a suspension can be counted using an electron 
microscope, but it is difficult to calculate the volume of the suspension that is 
visible in a particular field of view. One method of finding the number of virus 
particles  
in a suspension is to mix equal volumes of the virus suspension and a 
suspension containing tiny latex beads at a known concentration. The 
number of virus particles and beads in a particular field of view are then 
counted. In one investigation using this method, the latex bead suspension 
contained 1 × 108 beads per cm3. 

  The table shows the results. 

Field of view Number of virus particles Number of latex beads 

1 82 16 

2 74 15 

3 78 16 

4 83 17 

5 77 16 

  Calculate the total number of virus particles present in 1 cm3 of the mixture. 
Show your working. 

 

  

(2 marks) 

7 The table shows some mRNA base sequences and the amino acid sequences 
that would be produced from them. 

mRNA base sequence Amino acid sequence 

AGU AGU AGU AGU AGU  ser-ser-ser-ser-ser 

CAC ACA CAC ACA CAC his-thr-his-thr-his 

CAA CAA CAA CAA CAA  gln-gln-gln-gln-gln 

AAC AAC AAC AAC AAC  asn-asn-asn-asn-asn 

ACC ACC ACC ACC ACC thr-thr-thr-thr-thr 

ACA CAC ACA CAC ACA  

 

a Complete the table to show the sequence of amino acids that would be 
produced from the final mRNA base sequence.  (1 mark) 

b Use the information in the table to give 

iii one sequence of DNA bases that codes for the amino acid ser 

  

(1 mark) 
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iv one anticodon for the amino acid ser.  

  

(1 mark) 

c The genetic code is described as non-overlapping and degenerate. 

  Explain with evidence from the table that this code is: 

i non-overlapping  

 

  

(2 marks) 

ii degenerate. 

 

  

(2 marks) 

    AQA June 2007 

 
 
 
8 a i State precisely where in an animal cell transcription occurs. 

 

 (1 mark) 

   

  ii The table contains statements about DNA replication and transcription. 
Put a tick in the box if the statement is true, or a cross if the statement is 
not true. 

Statement DNA replication Transcription 

Involves mRNA synthesis 
 

  

Requires free nucleotides 
 

  

Involves complementary 
base pairing 

  

    (2 marks) 
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b A DNA molecule contains 2500 guanine bases and 3500 thymine bases. 
Calculate how many deoxyribose molecules it contains. Explain your 
answer. 

 

  

 

(2 marks) 

    AQA January 2008 

9 The diagram below shows the structure of a tRNA molecule. 

  

a Give two ways in which the structure of a tRNA molecule differs from that of 
a DNA molecule.  

 

  

(2 marks) 

b Explain how the specific shape of the tRNA molecule shown in the diagram 
is determined by the pattern of bonding.  

 

  

(2 marks) 
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c i Give the base sequence of the anticodon of this tRNA molecule. 

 

 (1 mark) 

  ii Give the base sequence of the mRNA codon that would correspond to 
this anticodon. 

  

(1 mark) 

 
10 a The table below shows some of the events which take place in protein 

synthesis. 

A tRNA molecules bring specific amino acids to the mRNA molecule 

B mRNA nucleotides join with exposed DNA bases and form a molecule of mRNA 

C The two strands of a DNA molecule separate 

D  Peptide bonds form between the amino acids 

E The mRNA molecule leaves the nucleus 

F A ribosome attaches to the mRNA molecule 

i Write the letters in the correct order to show the sequence of events 
during protein synthesis, starting with the earliest.  

  

(2 marks) 

ii Give the name of the part of a cell where C takes place.  

  

(1 mark) 

iii Give the letter(s) of the stages involved in translation.  

  

(1 mark) 

 b The following table shows some mRNA codons and the amino acids for 
which they code. 

mRNA codon Amino acid 

GUU valine 

CUU leucine 

GCC alanine 

AUU isoleucine 
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ACC threonine 

i A tRNA molecule has the anticodon UAA. Give the name of the amino 
acid the tRNA molecule carries. 

  

(1 mark) 

ii Give the DNA base sequence that codes for threonine.  

  

(1 mark) 

    AQA June 2004 

 
11 The diagram shows part of a pre-mRNA molecule. 

  

 a i Name the two substances that make up part X. 

 

 (1 mark) 

  ii Give the sequence of bases on the DNA strand from which this pre-
mRNA has been transcribed. 

  

(1 mark) 

 b i Give one way in which the structure of an mRNA molecule is different 
from the structure of a tRNA molecule. 

 

 (1 mark) 

  ii Explain the difference between pre-mRNA and mRNA. 

  

(1 mark) 
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c The table shows the percentage of different bases in two pre-mRNA molecules. 
The molecules were transcribed from the DNA in different parts of a 
chromosome. 

Part of  
chromosome 

Percentage of base 

A G C U 

middle 38 20 24  

end 31 22 26  

i Complete the table by writing the percentage of uracil (U) in the 
appropriate boxes. (1 mark) 

ii Explain why the percentage of bases from the middle part of the 
chromosome and the end part are different.  

 

  

(2 marks) 

    AQA June 2011 

 
12 The diagram shows the life cycle of Cabbage White Butterfly (Pieris rapae). 

  

 

  

 The larval stage of this butterfly is a major pest of crops such as cabbages, 
cauliflower and oil seed rape. The butterfly undergoes complete metamorphosis 
during its life cycle. 

 Scientists set up experiments to look at the changes in RNA content of cells 
during different stages of the life cycle. Eggs were collected and kept in a 
controlled environment at 24 °C and 80% humidity with a plentiful supply of oil 
seed rape plants for the larval stages to feed on. 
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a i Suggest why the temperature was controlled in the investigation. 

 

   (1 mark) 

  ii Suggest why high humidity is used in the investigation. 

  

(1 mark) 

b The larva eats voraciously but the pupa does not feed. The cells inside the 
pupa start to break down the larval tissues and form the adult tissues. The 
larval tissue and adult tissue contain different proteins. The genes in the 
cells of the larva are the same as those in the cells of the pupa. Explain how 
the pupa can produce different proteins using the proteins from the larva.  

 

 

 

  

(3 marks) 

c Under the controlled conditions the pupal stage takes 10 days. The 
scientists took samples of pupae at 2 day intervals and extracted the RNA. 
The graph shows the mean concentration of RNA per pupa during the pupal 
stage. 

   

i Suggest an explanation for the change in RNA concentration during the 
first four days of the pupal stage.  

 

  

(2 marks) 
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ii Calculate the percentage increase in RNA between four and eight days 
of the pupal stage. Show your working.  

 

  

(2 marks) 

iii Suggest an explanation for the increase in RNA between days six and 
eight of the pupal stage.  

 

  

(2 marks) 

13 The diagram below shows the sequence of bases in one strand of the DNA 
from part of a gene. The base sequence is read from left to right. 

DNA base sequence 

 

 The table below shows the anticodon for some tRNA molecules and the specific 
amino acids each would carry. 

tRNA anticodon amino acid 

CGA alanine 

CCA glycine 

UUU lysine 

GGA proline 

ACC tryptophan 

CAU valine 

 

a Using this information, give the amino acid sequence coded for by this part 
of the gene.  

 

  

(2 marks) 

 

 

 

A C C C C A T T T C A T C C A 
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b The diagram below shows the same length of DNA after it has undergone a 
mutation. 

 

  This mutation may affect the protein produced. Suggest how. 

 

 

 

  

(3 marks) 

 

14 Division of the nucleus by meiosis produces haploid cells from a diploid cell. 

a Reduction of the chromosome number when a cell divides by meiosis is 
biologically important. Explain why.  

 

  

(2 marks) 

 

  Figure 1 show a cell in the early stages of cell division. 

   

  Figure 1 

b i Name the parts of the chromosomes labelled E and F. 

 

 

 

  (2 marks) 

A C C C G A T T T C A T C C A 

E 

F 
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  ii Identify one pair of homologous chromosomes by shading them on the 
diagram.  

  

(1 mark) 

  iii Give the diploid number of this cell. 

  

(1 mark) 

  iv Calculate the number of different types of gametes that could be 
produced from the cell as a result of the different combinations of 
maternal and paternal chromosomes. Assume no crossing over occurs. 

 

  

(1 mark) 

 

   Figure 2 below shows a pair of homologous chromosomes in the in the 
process of crossing over in the early stages of meiosis. The letters 
represent alleles. 

    

   Figure 2 

c i Define the term allele. 

 

  

(1 mark) 

  ii Complete the labelling of the alleles by putting the correct letter in the 
spaces on the diagram. 

 

  

(2 marks) 
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  iii The cell containing this homologous pair divided by meiosis to form four 
gamete cells. 

   Sketch the distribution of chromosomes from this homologous pair in 
four of the gametes in the circles below. Each circle represents a 
gamete cell. (3 marks) 

    

 

15 Ivy leaves show variation in leaf colouring. Some leaves are green but some 
have yellow or white patches. These are known as variegated leaves. 

 Some students investigated how variation in leaf colouring affected leaf size  
in ivy plants. 

  

 They measured leaves on 60 plants. The results are summarised in the table 
below. 

dimensions of leaves/mm. green leaves variegated leaves 

length of longest leaf 116 113 

length of shortest leaf 42 41 

mean length 92 86 

standard deviation of lengths 16 11 

a Each leaf to be measured was selected in the following way. 

• The top left hand corner of a quadrat frame was placed at coordinates 
given by a random number table; the ivy plant nearest the centre of the 
quadrat was selected. 

• The sixth leaf from the tip of the plant was selected. 

  Explain the importance of: 

iv the method of selecting the ivy plant 

 

  

(2 marks) 
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v measuring the sixth leaf. 

 

  

(2 marks) 

b The students did not measure the same number of leaves from each variety 
of leaf. Is it important to have the same sample size for each set of 
measurements? Explain your answer.  

  

(1 mark) 

c Suggest one reason why the width of the leaves may not be a reliable 
measure of leaf size.  

  

(1 mark) 

d i Calculate the range of leaf lengths in the green leaves sample, and in 
the variegated leaf sample. 

 

  

(2 marks) 

  ii Standard deviation is more useful than range as a measure of variation 
within a population. Use the data about the length of leaves from the two 
types of leaf to explain why. 

 

  

(2 marks) 

 
16 Penicillin is an antibiotic. Some bacteria are resistant to penicillin as they 

produce an enzyme that breaks down penicillin. 

a Explain how the ability to produce this enzyme may arise in some bacteria 
but not in others.  

 

  

(2 marks) 
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b Penicillin inhibits the production of cell walls in bacteria. Explain how 
penicillin kills bacteria.  

 

 

  

(3 marks) 

 

17 Snow geese fly north to the Arctic in the spring and form breeding colonies. 
Different colonies form at different latitudes. The greater the latitude, the further 
north is the colony. The further north a breeding colony forms, the colder the 
temperature and the greater the risk of snow. 

a There is a positive correlation between the size of the snow geese and how 
far north they breed. A large size results in snow geese being adapted for 
breeding in colder conditions. Explain how. 

 

  

(2 marks) 

  Snow geese are either white or blue in colour. The table shows the 
percentage of white snow geese in colonies at different latitudes at different 
times over a 40-year period. The blank cells in the table are years for which 
no figures are available. 

Colony 
Latitude in 

degrees north 

Percentage of white snow geese each year 

1930 1950 1960 1970 

A 72 100  100 100 

B 71  >99 >99 >99 

C 66 95 85 76  

D 63 86 75 67 65 

E 55  62  28 

b i Describe how the percentage of white snow geese varies with distance 
north. 

  

(1 mark) 

   

 



 
 

147 
 

ii The further north, the greater the risk of snow. Use this information to explain 
how natural selection might have accounted for the effect of latitude on 
the percentage of white snow geese. 

 

 

  

(3 marks) 

The percentage of white show geese in these colonies changed over the period shown in 

the table. Use your knowledge of climate change to suggest an explanation.  

 

  

(2 marks) 

c Snow geese breed in large colonies. Scientists studied the nests in one 
colony. For each nest, they recorded the day on which the first egg hatched. 
They also recorded the number of young that survived from the nest. They 
used the data to plot a graph. 

 

  

vi What type of selection is shown in the graph? 

  

(1 mark) 

 



 
 

148 
 

vii Describe the evidence for your answer. 

  

(1 mark) 

    AQA January 2010 

18 The table shows the relative thickness of layers in the walls of an artery and a vein. 

Layer in wall 
Thickness/ m 

Artery Vein 

Endothelium  20  20 

Smooth muscle 490 240 

Elastic tissue 370 240 

Connective tissue 120 120 

 a Explain why a vein may be described as an organ. 

  

(1 mark) 

 b i Use information from the table to suggest the thickness of a capillary 
wall. Give the reason for your answer. 

  

(1 mark) 

  ii The diameter of the artery was 4 mm. Calculate the diameter of the 
lumen of this artery. Show your working.  

 

  

(2 marks) 

  c Explain how the elastic tissue in the wall helps to even out the pressure of 
blood flowing through the artery. 

 

  

(2 marks) 

    AQA June 2005 
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19 The diagram shows a section through a human heart. 

  

a Give the name of 

viii the chamber of the heart labelled A  

 

  

(1 mark) 

ix the blood vessel labelled B. 

 

    

(1 mark) 

b Blood leaving the heart through vessel C is at a higher pressure than blood 
leaving through vessel B. Explain what cause this higher pressure.  

 

  

(2 marks) 

c The figures on the diagram give the time taken for electrical activity to 
spread from the sinoatrial node to the points shown. 

  The electrical activity takes much longer to reach point X than it takes to 
reach point Y. Explain why it takes much longer to reach point X.  

 

  

(2 marks) 

d In an investigation, scientists stimulated one of the nerves going to the 
sinoatrial node. This caused a fall in cardiac output. 

x Give the name of the nerve stimulated by the scientist. 

  

(1 mark) 
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xi Explain how stimulation of this nerve caused a fall in cardiac output.  

 

  

(2 marks) 

    AQA June 2008 

 

The uptake of water by a leafy shoot can be measured using a potometer, as 
shown in the diagram below. 

 A student used this apparatus to investigate water uptake by the shoot in 
different conditions. 

  

 The student carried out four experiments with the same shoot in the order given 
below. 

 A Still air, leaves untreated 

 B Moving air, leaves untreated 

 C Still air, lower surface of leaf covered with grease 

 D Moving air, lower surface of leaf covered with grease 

 

e The student cut the shoot and put it into the potometer under water.  
Explain why.  

  

(1 mark) 

f Give two environmental factors that were kept constant during her investigation. 

 

  

(2 marks) 
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c The student measured the rate of water uptake three times at each 
condition. 

xii Suggest how the reservoir allows repeat measurements to be made.  

  

(1 mark) 

xiii Suggest why she made repeat measurements.  

  

(1 mark) 

 

 

   Her results are shown in the table below. 

Condition Mean distance moved by air bubble in 30 minutes/ mm 

A 120 

B 175 

C  30 

D  35 

d The cross sectional area of the bore of the capillary tube is 0.8 mm2. 
Calculate the mean rate of water uptake by the shoot during experiment B in 
mm3 per minute. Show your working.  

 

  

(2 marks) 

e i Explain the effect of moving air on the rate of water uptake in experiment B. 

 

  

(2 marks) 

  ii Explain the different effects of moving air in experiments B and D. 

 

  

(2 marks) 
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 Two theories have been put forward to explain the upward movement of water 
in the xylem in a tree. 

• the cohesion-tension theory 

• the root pressure theory 

 

f Describe one piece of evidence that supports the root pressure theory and 
explain how it supports this theory.  

 

  

(2 marks) 

g The diameter of a tree is less during the day, when the tree is transpiring, 
than it is at night. 

  Explain how this: 

xiv supports the cohesion-tension theory; 

xv does not support the root pressure theory.  

 

 

  

(3 marks) 

    AQA June 2004 

 
20 The diagram below shows a longitudinal section of two cells of phloem tissue in 

a plant stem. 
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a Give the names of the cells labelled A and B in the diagram.  

 

  

(2 marks) 

b Give two ways in which cell A is adapted for translocation.  

 

  

(2 marks) 

 

 

c Movement in phloem tissue occurs between sources and sinks. 

Use examples of regions in plant to explain the meaning of the terms 
sources and sinks.  

 

  

(2 marks) 
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21 The graph show dissociation curves for human oxyhaemoglobin at rest and 
during exercise. 

 Table 1 gives information about conditions in the body at rest and during exercise. 

  

 Table 1 

 Rest Exercise 

Plasma pH  7.4  7.2 

Blood temperature/oC 37.0 39.0 

Alveolar partial pressure of oxygen/ kPa 13.3 13.3 

Tissue partial pressure of oxygen /kPa  5.0  4.0 

a Define the term partial pressure.  

  

(1 mark) 

b Use Table 1 and the graph to calculate the difference in the percentage 
saturation of haemoglobin in the tissues between rest and exercise.  

  

(1 mark) 
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c Explain the differences between the figures shown in Table 1 for rest and 
exercise.  

 

  

 

  

(4 marks) 

d Explain the advantage of the difference in position of the dissociation curve 
during exercise.  

 

  

(2 marks) 

  AQA January 2004 

     

 


