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Write your Examination Number here  

 
 

       

Coimisiún na Scrúduithe Stáit 
State Examinations Commission 

    
 

LEAVING CERTIFICATE EXAMINATION, 2006 
    

 

BIOLOGY – HIGHER LEVEL 
    

 
TUESDAY, 13 JUNE – AFTERNOON, 2.00 TO 5.00 

    
 
 

Section A.  Answer any five questions from this section.  
Each question carries 20 marks. 

  Write your answers in the spaces provided on this examination paper. 
 
 

Section B Answer any two questions from this section.   
  Each question carries 30 marks. 

Write your answers in the spaces provided on this examination paper. 
 
 

Section C Answer any four questions from this section. 
Each question carries 60 marks. 
Write your answers in the answer book. 

 
It is recommended that you spend not more than 30 minutes on Section A and 30 minutes on Section 
B, leaving 120 minutes for Section C. 
 
 

 
You must return this examination paper with your answer book at the end of the 
examination. 
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Section A 
 

Answer any five questions.  Each question carries 20 marks. 
Write your answers in the spaces provided. 

 
 

1. Answer five of the following by filling in the blank space. 
  
 (a) In the human diet zinc, iron and copper are examples of  …………………………………….…… 
 
 (b) The walls of xylem vessels are reinforced with …………………………………………………… 

 
 (c) Where in a cell would you expect to find phospholipids? ………………………………………… 
 

(d) Vitamin ……………….. is an example of a water-soluble vitamin. 
 
(e) Name a disorder associated with a deficiency of the vitamin that you have named in (d) or of 

  another named vitamin in the human diet ………………………………………………………….... 

 
(f) What are the final products of the digestion of a protein? ……………………………………………. 

 
 
 
 
2. Answer the following questions in relation to your study of ecology. 
 

(a) What is the biosphere? 

……………………………………………………………………….....................................… 

…………………………………………………………………………………………………. 

(b) What is meant by a qualitative survey? ……………………………………………………….. 
 

…………………………………………………………………………………………………. 
 

(c) Construct a  grazing food chain containing at least four trophic levels in the space below. 
 

 
 
 
 
 
(d) In your food chain in (c) identify each of the following. 
 

1. A predator ……………………………………… 
 
2. A producer ……………………………………… 

 
3. A secondary (second order) consumer ……………………………………………… 

 
4. A primary (first order) consumer ……………………………………………………. 
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3. The graph shows how the rate of reaction of a carbohydrate-digesting enzyme in the human alimentary canal 
 varies with pH.   

 

      
 

 (a) Name a carbohydrate-digesting enzyme in the human alimentary canal ……………………… 
   
 (b) Where in the alimentary canal does this enzyme act? …………………………………………. 
 

 (c) State the enzyme’s product (s) …………………………………………………………………. 
 

(d) What is the pH at A?   ………………………..  

(e) A is said to be the enzyme’s  ………………………….pH 

(f) Suggest a temperature at which human enzymes work best…………………………………… 

(g) What term best describes the shape of an enzyme?.…………………………………………… 
 
 

 
4. (a) What is the first stage process of respiration called? ………………………………………… 
 

(b) In this first stage there is a release of ATP as glucose is converted to another substance.  

 Name this other substance ……………………………………………. 

(c) To what is the substance you have named in (b) converted under anaerobic conditions in: 
  
 1. Yeast? ……………………………………………………………… 

 
2.  A human muscle cell?……………………………………………… 
 

(d) Under aerobic conditions the substance that you have named in (b) is converted to an acetyl group 

and in the process a small molecule is released.  

 Name this small molecule.  .……………………………………………………………………  

 
(e) The acetyl group now enters a cycle of reactions.    
 

  What name is given to this cycle? ………………………………………………………………. 

 
 (f) Where in the cell does this cycle take place? ……………………………………………………. 
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5. Study the diagram and then answer the following questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (a) Name X and Y 

X ……………………………….………. Y …………………………………………… 

 
 (b) Place arrows on Y, the hepatic artery and the hepatic vein to indicate the direction of blood flow. 
 
 (c) State the precise location of organ X in the human body ……………………………………. 
 

(f) State a role that organ X plays in the digestive process ………………………………………. 

…………………………………………………………………………………………………. 

 
 
6. Distinguish between the members of each of the following pairs by making a brief comment on each.  
 

(a) Tuber and bulb ……………………………………………………………………………… 

……………………………………………………………………………………………….. 

……………………………………………………………………………………………….. 

(b) Ureter and urethra ……………………………………………………………………………. 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

(c) Hypha and mycelium ………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

(g) Thigmotropism and chemotropism …………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

(e) Antigen and antibody ………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

Hepatic Vein 

Hepatic Artery 

Organ X 

Intestine 

Y 
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Section B 
Answer any two questions. 

Write your answers in the spaces provided. 
Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section. 

 
7. (a) State a use of each of the following in the biology laboratory. 
 
  (i) Biuret test (copper sulphate and sodium hydroxide solutions).…………………………….. 

   ………………………………………………………………………………………………. 

 
(ii) Benedict’s (or Fehling’s) test ………………………………………………………………. 

………………………………………………………………………………………………. 

 
(b)  In the case of each of the following state: 

1. An investigation in which you used it, 
2. The precise purpose for its use in the investigation that you have indicated. 

 
 (i) IAA 

 
  1……………………………………………………………………………………………………… 
   
  2……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………….. 

  ………………………………………………………………………………………………………… 

 
  (ii) Starch or skimmed milk agar plates. 
 
  1………………………………………………………………………………………………………. 
 
  2……………………………………………………………………………………………………….. 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

 
 (iii) Cold alcohol (ethanol) 

 
  1………………………………………………………………………………………………………. 
 
  2………………………………………………………………………………………………………. 

  ………………………………………………………………………………………………………… 

  …………………………………………………………………………………………………………. 

 
 (iv) Alkaline pyrogallol or anaerobic jar 

 
  1……………………………………………………………………………………………………….. 
 
  2…………………………………...........................................................................................………… 

  …………………………………………………………………………………………………………. 

  …………………………………………………………………………………………………………. 
 
 

[OVER 
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8. (a) State a function of each of the following components of a cell. 
 

 (i) Ribosome……………………………………………………………………………………... 
 
  (ii) Cell membrane………………………………………………………………………………... 
 
  

(b) Answer the following questions in relation to the preparation, staining and microscopic   
  observation of a slide of an animal cell. 
  
  (i) What type of animal cell did you use?....................................................................................... 
   

 How did you obtain the cell? …………………………………………………………….. 

 ……………………………………………………………………………………………….. 

 ……………………………………………………………………………………………….. 

 
 (ii) Name the stain that you used ………………………………………………………………… 

 
   Describe how you applied the stain …………………………………………………….. 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

 
(iii) After staining, a cover slip is placed on the slide.  Give a reason for this 

…………………….…………………………………………………………………………... 

………………………………………………………………………………………………… 

 
(iv) How did you apply the cover slip?............................................................................................ 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

Why did you apply it in this way? 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 
  (v) Describe the difference in colour or depth of colour, if any, between the nucleus and  

   cytoplasm when the stained cell was viewed under the microscope. 

…………………………………………………………….. ………………………………… 

………………………………………………………………………………………………… 
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9.  (a) (i) What is meant by the term ‘fauna’?………………………………………………………… 
 

(ii) In ecological studies what is a key? ………………………………………………………….. 

………………………………………………………………………………………………… 

 
  (b) (i) Name five plants in the ecosystem that you have studied. 

     1. ………………………………………………………………………………. 

2. ……………………………………………………………………………….. 

  3. ……………………………………………………………………………… 

  4. ………………………………………………………………………………. 

  5. ………………………………………………………………………………. 

  (ii) In the space below draw up a simple key which could be used to identify each of these  
   plants. 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) Name five animals in the ecosystem that you have studied. 

     1. ………………………………………………………………………………. 

2. ……………………………………………………………………………….. 

  3. ……………………………………………………………………………… 

  4. ………………………………………………………………………………. 

    5. ………………………………………………………………………………. 
   

(iv) In the space below draw up a simple key which could be used to identify each of these  
  animals. 
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Section C 
Answer any four questions. 

Write your answers in the answer book. 
 

10. (a) The figure below shows the relative sizes of a lemming population (histogram or bars) and the 
 percentage phosphorus in forage (curve) over a number of years.  
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  (i) What relationship is indicated between the percentage of phosphorus in forage   
   and the size of the lemming population? 

 (ii) Suggest an explanation for this relationship.     (9) 
 
 
 (b) Describe how you carried out a quantitative survey of a named animal in the ecosystem that  
  you have studied.         (27) 

 
 

(c)  (i) Explain what is meant by pollution. 
(ii) Give an account of the effects of a named pollutant of domestic, agricultural or industrial 

origin. 
(iii) Describe one way in which the pollution that you have indicated in (ii) might be   

  controlled. 
(iv) Outline the problems associated with the disposal of waste.  Suggest two ways of  

  minimising waste. 
             (24) 
 
 

11. (a)  (i) What is the primary role of chlorophyll in photosynthesis? 
(ii) Write an equation to summarize photosynthesis.     (9) 

  
 

(b) The second stage of photosynthesis is called the dark stage or light-independent stage. 
(i) Why is the dark stage given the alternative name of the light-independent stage? 
(ii) Name a gas that is essential for the dark stage. 
(iii) Two products of the light stage are vital for the dark stage.  Name each of them. 
(iv) State the precise role in the dark stage of each of the substances that you named in (iii). 
(v) To what group of biomolecules do the main products of the dark stage belong? 

            (24) 
 

(c)  (i) Water is essential for photosynthesis.  Briefly outline how water from the soil   
  reaches the leaf. 

(ii) What happens to water molecules when they reach the sites of photosynthesis? 
(27) 
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12. (a)  (i) Explain the following terms as used in genetics:  species, variation. 
   (ii) Give one cause of genetic variation.      (9) 
 

 
(b) The diagram shows some of the chromosomes in the nucleus of a cell taken from a small mammal. 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

(i) What is the sex of this individual? 
(ii) How many loci are marked in the diagram? 
(iii) “A is linked to B but not to C”. Is this statement correct?  Explain your answer. 
(iv) Is D linked to d?  Explain your answer. 
(v) What term is used to describe the allele pair Dd? 
(vi) Draw a diagram, similar to the one above, but in which A, B, and C are homozygous  
  and the cell is taken from an individual of the opposite sex.   (27) 
 
 

(c) Give an account of the Theory of Natural Selection. Name the scientists who are associated with the 
theory and refer to any one observation that prompted its development.    (24) 
 
 
 
 

13. (a)  (i) State a precise location in the human body at which red blood cells are made. 
  (ii) State two ways in which red blood cells differ from typical body cells e.g. from   
   the cheek lining.        (9) 
 
(b) Use your knowledge of the human vascular and excretory systems to answer the following. 

(i) Explain the terms, plasma, glomerular filtrate. 
(ii) Explain why red blood cells are normally absent from glomerular filtrate.  
(iii) The concentration of glucose is the same in plasma and glomerular filtrate.  Why is 
 this? 
(iv) Why is glucose normally absent from urine? 
(v) Following a period of heavy exercise an athlete may produce only a small volume of 
 concentrated urine.  Explain this observation and give an account of the process that 
 concentrates the urine. 
           (27) 

 
 (c)  (i) Describe the structure of the lymphatic system. 

(ii) Give an account of three functions of the lymphatic system. 
             (24) 
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14.   Answer any two of (a), (b) and (c).       (30, 30) 

 
 
(a) Answer the following in relation to sexual reproduction in flowering plants. 

 (i) State a role for each of the following: sepal, anther, stigma, ovary.  
 (ii) Distinguish between pollination and fertilization. 

(iii) The two male gametes in the pollen tube are derived from the generative nucleus.  
Do these gametes form as a result of mitosis or meiosis? Explain your answer. 

(iv) Describe the fate of each of the male gametes. 
(v) State one method that is used to produce seedless fruits. 

 
 
(b)  (i) What is a neuron? 

  (ii) Distinguish between sensory, motor and interneurons (association neurons). 
(iii) Briefly explain the role of neurotransmitter substances. 
(iv) State a function for 1.  Schwann cells, 2.  Myelin sheath. 
(v) In relation to Parkinson’s disease or paralysis give; 

1. A possible cause, 
2.   A method of treatment.  

 
 
(c) The diagram shows part of a transverse section through a dicotyledonous stem. 

 
 
 
 
 
 
 
 
 
 
 
 
(i) Copy the diagram into your answer book and identify each of the following by placing the 
 appropriate letter on your diagram: 
 phloem P, ground tissue G,  xylem X,  dermal tissue D. 
(ii) In which of the tissues that you have identified are sugars mainly transported? 
(iii) State a function of D. 
(iv) In the course of your practical work you cut and observed a transverse section of a stem.  

Answer the following in relation to that procedure. 
1. What did you use to cut the section? 
2. How did you support the stem while you were cutting the section? 
3. How did you transfer the section to a microscope slide? 

(v) State one way in which a transverse section through a monocotyledonous stem differs 
 from the one that you cut. 
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15. Answer any two of (a), (b) and (c).        (30, 30) 
  

(a)  (i) Draw a diagram to show the structure of a synovial joint.  Label three    
   parts of the joint that you have drawn, other than bones. 

(ii) Explain the functions of the three parts that you have labelled. 
(iii) Name a disorder of the musculoskeletal system. 
(iv) Give a possible cause of the disorder that you have named in (iii) and suggest a treatment 
 for it. 

  
 

(b) Answer the following in relation to bacteria. 
 
(i) Distinguish between photosynthetic and chemosynthetic bacteria.  Give an example of 
 each type. 
(ii) Name two forms of heterotrophic nutrition found in bacteria. 
(iii) What are antibiotics?  For what purpose are they used? 
(iv) Explain what is meant by antibiotic resistance and suggest how it may develop. 

 
 

(c) Write notes on three of the following. 
 
(i) Menstruation and a disorder of menstruation. 
(ii) Biological benefits of breastfeeding. 
(iii) Survival times for sperm and ova. 
(iv) Formation and functions of the placenta. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


