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Directions to Candidates
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· The use of electronic calculators is permitted.
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SECTION A (Answer all questions in this section):

1.    This question concerns the biology of cells.

1.1 List ONE function of each of the organelles listed below.  

	Organelle
	Function

	Ribosome
	

	Rough endoplasmic reticulum
	

	Lysosome
	

	Golgi apparatus
	

	Mitochondrion
	

	Nucleus
	

	Chloroplast
	


	[seven marks]


1.2 Are the following structures generally typical of plant cells or animal cells?  Indicate your choice using the ( symbol.

	Structure
	Animal cell
	Plant cell
	Both plant and animal cell

	Ribosome
	
	
	

	Cellulose cell wall
	
	
	

	Chloroplast
	
	
	

	Large, permanent vacuole
	
	
	

	Nucleus
	
	
	

	Mitochondrion 
	
	
	


	[six marks]

[total: thirteen marks]


2.    This question concerns enzymes and enzyme action.

2.1 What is an enzyme?

	

	

	

	[two marks]


2.2 Give a BRIEF description of the "Lock-and-key" hypothesis of enzyme action.

	

	

	

	

	

	[three marks]


2.3 List THREE factors that may affect the rate of activity of a generalised enzyme.

	Factor 1:

	Factor 2:

	Factor 3:

	[three marks]


2.4 List TWO applications of enzymes in biotechnology.

	First application:

	

	Second application:

	

	[two marks]

[total: ten marks]


3.    The diagram below is a representation of part of a hypothetical DNA strand.  The symbols represent organic bases according to the following scheme: 

	A
	Adenine

	G
	Guanine

	T
	Thymine

	C
	Cytosine

	U
	Uracil


	AAGTTAGCGGTA


3.1 Give the expected base sequence of the complementary DNA strand.

	

	[one mark]


3.2 Give the expected base sequence of the messenger RNA (mRNA) strand derived from this DNA strand.

	

	[one mark]


3.3 How many amino acids does this strand code for?  Justify your answer.

	

	

	

	[two marks]


Following deliberate treatment with a mutagen, the original DNA strand was now made up of this sequence of bases:

	AACTTAGCGGTA


3.4 What is a mutagen?

	

	

	

	[two marks]


3.5 What type of mutation has the strand undergone?

	

	[one mark]


3.6 Name one human condition caused by the same type of mutation represented above.

	

	[one mark]

[total: eight marks]


4.    Give BRIEF explanations for the following observations:
4.1 Populations tend to produce more offspring than the environment can support.
	

	

	

	

	

	[two marks]


4.2 Members of a species show variation in most traits.

	

	

	

	

	

	[two marks]


4.3 Advantageous adaptations are generally represented in subsequent generations.

	

	

	

	

	

	[two marks]


4.4 Much evolution is a result of environmental change.

	

	

	

	

	

	[two marks]

[total: eight marks]


5.    Examine the diagram below and answer the questions that follow:
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Figure 1: levels of oestrogen and progesterone throughout a single menstrual cycle of a human female.
5.1 Which structures are mainly responsible for the secretion of oestrogen and progesterone?

	Oestrogen:

	Progesterone:

	[two marks]


5.2 Give one function of each of these two hormones.

	Oestrogen:

	

	Progesterone:

	

	[two marks]


5.3 On which day of the cycle did ovulation occur?

	

	[one mark]


5.4 Suggest a reason for the surge in progesterone levels between days 12 and 26.

	

	

	

	

	

	[three marks]


5.5 Suggest a reason for the decline in progesterone levels in days 27 and 28.

	

	

	

	

	

	[three marks]

[total: eleven marks]


SECTION B

Answer any two questions from this section; each question carries twenty-five marks.  Write your answers in the separate answer booklet provided.  If more than two questions are attempted only the best two answers shall be taken into consideration.

6.    How do each of the following factors defend the human body against infectious disease?

6.1 The skin

6.2 Mucous membranes

6.3 Phagocytic leukocytes

6.4 Antibodies

6.5 Vaccines 

	[five marks each]

[total: twenty-five marks]


7.    Write short notes on each of the following applications of genetic research:

7.1 Micropropagation of plants.

7.2 Maximisation of crop production in greenhouses.

7.3 Brewing OR production of yoghurt.

7.4 Use of micro-organisms in production of antibiotics.

7.5 Use of micro-organisms in production of single-cell protein.

	[five marks each]

[total: twenty-five marks]


8.    Compare and contrast the structure of prokaryotic and eukaryotic cells.

	[total: twenty-five marks]


9.    What is photosynthesis?  Your answer should refer to:

9.1 The light-dependent and light-independent phases of the process.

9.2 Chloroplast structure and function.

9.3 Pigments that participate in the process.

9.4 Factors affecting the rate of photosynthesis.

	[7, 7, 7, 4 marks]

[total: twenty-five marks]


10.    The DNA molecule comprises individual genes, each of which codes for a single polypeptide.  Outline the process through which the information encoded in a gene is translated into a polypeptide.  Your answer should refer to:

10.1 The structure of the DNA molecule.

10.2 The genetic code, including its degeneracy and universality.

10.3 Transcription of DNA

10.4 Translation of mRNA into a polypeptide.

	[7, 4, 7, 7 marks]

[total: twenty-five marks]
































