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SECTION A (Answer all questions in this section):
1. Briefly describe the expected effect of each of the following human activities on the natural environment

1.1 Deforestation

	

	

	

	[two marks]


1.2 Overgrazing

	

	

	

	[two marks]


1.3 Dumping of solid waste

	

	

	

	[two marks]


1.4 Pollution by agrochemicals

	

	

	

	[two marks]

[Total: eight marks]


2. A study of the blood groups of 2047 Guernsey Cattle found genotypes for the codominant alleles Z and z in the following frequencies: 542 ZZ, 1043 Zz and 462 zz.  Assume that the distribution of alleles in this population of cattle follows the Hardy-Weinberg equilibrium principle.

2.1 Calculate the frequency of the Z allele in this population.

	

	[one mark]


2.2 Calculate the frequency of the z allele in this population.

	

	[one mark]


2.3 What is the significance of the Hardy-Weinberg equilibrium principle for the study of evolutionary processes?

	

	

	

	[two marks]


2.4 What does “equilibrium” imply in this context?

	

	

	[two marks]


2.5 List three assumptions on which application of the Hardy-Weinberg equilibrium principle is based.

	(a)

	(b)

	(c)

	[three marks]

[Total: nine marks] 


3. All the cells of female mammals carry two X chromosomes, one of paternal origin and the other of maternal origin.  During early embryonic development one of the X chromosomes is randomly inactivated and therefore not expressed.  A female mammal would therefore be characterised by patches of cells in which the paternal X chromosome expressed and patches of cells in which the maternal X chromosome is expressed.  One very visible example is afforded by domestic cats in which one of the genes for hair colour is only present on the X chromosome.  This gene has two alleles, one for yellow hair, XY, and another for black hair, XB.  The allele for yellow hair is dominant to that of black hair.  Calico cats have coats with patches of yellow hair and patches of black hair.

3.1 What is the genotype of a calico cat?

	

	[one mark]


3.2 Why are there no male calico cats?

	

	

	[one mark]


Explain the following observations:

3.3 A black-haired male was crossed with a yellow-haired female and produced a litter of calico females and yellow-haired males.

	

	

	

	

	[two marks]


3.4 A calico female crossed with a yellow-haired male produced yellow-haired, black-haired and calico offspring.

	

	

	

	

	[two marks]


A female cat with black hair is subsequently crossed with a yellow-haired male.

3.5 What is the genotype of the black-haired female?

	

	[one mark]


3.6 What is the genotype of the yellow-haired male?

	

	[one mark]


3.7 What genotypes, and in what proportions, are expected in the F1 generation?

	

	[one mark]


3.8 What phenotypes, and in what proportions, are expected in the F1 generation?

	

	[one mark]


3.9 What genotypes and phenotypes would you expect if two calico cats were crossed?

	Genotypes:

	Phenotypes:

	[one mark]

[Total: eleven marks]


4. The diagram below shows representatives of four different animal phyla.
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	Phylum Annelida
	Phylum Arthropoda

(Crustacea)
	Phylum Cnidaria
	Phylum Echinodermata


(Adapted from Jenking, C.M. & Boyce, A. 1985. The Diversity of Life. Macmillan Education Ltd.)

4.1 List TWO diagnostic features of organisms classified in each of these four phyla.  It is not necessary to derive these characteristics from the diagrams above.

	Annelida:

	

	Crustacea

	

	Cnidaria

	

	Echinodermata

	

	[four marks]


Distinguish between the following pairs of major groups:

4.2 An Annelid and a Platyhelminthe.

	

	

	[two marks]


4.3 A Crustacean and an Insect.

	

	

	[two marks]


4.4 A Cnidarian and a Mollusc.

	

	

	[two marks]


4.5 An Echinoderm and a Vertebrate.

	

	

	[two marks]

[Total: twelve marks]


5. The diagram below shows a motor neurone.
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(adapted from Eckert, R., Randall, D. & Augustine, G. 1988. Animal Physiology : mechanisms and adaptations. W.H. Freeman and Company.)

5.1 Identify the structures represented on the diagram:

	Label
	Structure

	A
	

	B
	

	C
	

	D
	

	[two marks]


5.2 What type of substance is secreted by the motor neurone in region E?

	

	[one mark]


5.3 What is the effect of this substance on the post-synaptic membrane, if the synapse is excitatory?

	

	

	[one mark]


5.4 What is “summation” in the context of nervous communication?

	

	

	[one mark]


5.5 Give a BRIEF description of the effects of nicotine on nervous transmission.

	

	

	

	[two marks]

[Total: seven marks]


6. This question concerns support in animals.

6.1 What types of skeleton are characteristic of each of the following major animal groups:

	Major animal group


	Type of skeleton

	Annelids


	

	Insects 


	

	Crustaceans 
	

	Echinoderms
	

	Vertebrates


	

	[five marks]


6.2 Give a BRIEF description of the role of the skeleton in the locomotion of:

(a) An earthworm

	

	

	

	[two marks]


(b) A mammal

	

	

	

	[two marks]


6.3 The skeleton of insects places constraints on growth.  How are these constraints overcome?

	

	

	[one mark]

[Total: ten marks]


7. The diagrams below represent part of the inflorescence of a plant belonging to the Grass family (Poaceae or Graminae) and a detail of a single flower from the same plant.
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	Grass inflorescence
	Detail of single flower


(adapted from Jenking, C.M. & Boyce, A. 1985. The Diversity of Life. Macmillan Education Ltd.)

7.1 Distinguish between “inflorescence” and “flower”.

	

	

	[one mark]


7.2 Identify the structures represented on the diagram:

	Label
	Structure

	A
	

	B
	

	C
	

	D
	

	[two marks]


7.3 What form of pollination is this plant likely to utilise? 

	

	[one mark]


7.4 List ONE advantage and ONE disadvantage of this form of pollination.

	Advantage:

	Disadvantage:

	[two marks]


7.5 List THREE features visible in the diagram that indicate the probable mode of pollination utilised by this plant.

	

	

	

	[three marks]


7.6 Select TWO of the features listed in your answer to Question 7.5 and briefly describe how their structure is related to their function.

	

	

	

	

	[two marks]

[Total: eleven marks]


8. Distinguish between each of the following pairs of terms:

8.1 Active transport and facilitated diffusion across plasma membranes.

	

	

	[three marks]


8.2 Competitive inhibition and non-competitive inhibition in enzyme action.

	

	

	[three marks]


8.3 Tertiary structure and quaternary structure of proteins.

	

	

	[three marks]


8.4 The following table lists some different tissues found in living organisms. State the locations in the body where these tissues are found and the importance of these tissues in these locations. 

	Tissue
	Location
	Function

	Parenchyma


	
	

	Ciliated epithelium


	
	

	Connective tissue


	
	

	[six marks]

[Total: fifteen marks]


9. Briefly describe the role of the following adaptations in homeostasis.

9.1 An elongated loop of Henle

	

	

	[one mark]


9.2 Production of sweat on a hot day

	

	

	[one mark]


The diagram shows the changes in the body that follow consumption of a meal rich in glucose. 


9.3 Give the name of the process indicated by arrow A

	

	[one mark]


9.4 Identify the hormone that promotes process A and name its site of production.

	

	[one mark]


9.5 What condition prevents process A from happening readily in the body?

	

	[one mark]


9.6 What is the adaptive significance of regulation of blood glucose levels?

	

	

	

	

	[two marks]

[Total: seven marks]


SECTION B (Answer one question from this section):
OPTION 1: Biotechnology
10. The diagram below represents the growth curve of a bacterial population grown on a culture medium in a laboratory. 
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10.1 Interpret the shape of the graph in terms of the expected population dynamics of the bacteria.

	

	

	

	

	[one mark]


10.2 Name a culture medium in which the bacteria could have been grown.

	

	[one mark]


10.3 Briefly describe a suitable technique for culturing a bacterial population in the laboratory.

	

	

	

	

	[two marks]


10.4 How would purity of the culture be ensured?

	

	

	

	

	[two marks]


10.5 Briefly describe a suitable technique that could have been used to count the bacteria on the culture medium. 

	

	

	

	

	[two marks]


10.6 Distinguish between continuous culture and batch culture of bacteria in industrial fermenters.

	

	

	

	

	[two marks]

[Total:  ten marks]


Option 2: The Diversity of Eukaryotes
11. Distinguish between the following pairs of terms:

11.1 Parazoa and Metazoa

	

	

	

	[one mark]


11.2 Protostome and deuterostome

	

	

	

	[one mark]


11.3 Acoelomate and coelomate

	

	

	

	[one mark]


11.4 Pseudocoleom and coelom

	

	

	

	[one mark]


11.5 Radial symmetry and bilateral symmetry

	

	

	

	[one mark]


11.6 Complete the following table:

	Major animal group
	Symmetry
	Fate of blastopore (Protostome or deuterostome)
	Type of body cavity

	Platyhelminthes


	
	
	

	Nematoda


	
	
	

	Mollusca


	
	
	

	Annelida


	
	
	

	Echinodermata


	
	
	

	[five marks]

[Total: ten marks]


Option 3: Topics in Applied Botany

12. Write BRIEF notes on each of the following:

12.1 Use of auxin to control weed species

	

	

	

	

	[two marks]


12.2 Development of new crop varieties through induced polyploidy
	

	

	

	

	

	[two marks]


12.3 Development of new crop varieties through artificial selection

	

	

	

	

	

	[two marks]


12.4 Development of new crop varieties through hybridisation
	

	

	

	

	

	[two marks]


12.5 Conservation of endangered plants through micropropagation

	

	

	

	

	

	[two marks]

[Total: ten marks]
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