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M44 
Write your Examination Number here 

 

 

 

Coimisiún na Scrúduithe Stáit 

State Examinations Commission 

______________ 

LEAVING CERTIFICATE EXAMINATION 

______________ 

BIOLOGY - HIGHER LEVEL 

SAMPLE 
______________ 

3 hours 

 

 

Section A   Answer any five questions from this section. 

Each question carries 20 marks. 

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

 

Section B   Answer any two questions from this section. 

Each question carries 30 marks. 

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

 

Section C   Answer any four questions from this section. 

Each question carries 60 marks. 

Write your answers in your answer book. 

 

You should spend not more than 30 minutes on Section A and 30 minutes on Section B, leaving 120 

minutes for Section C 

 

 

 

You must return your examination paper with your answer book at the end of 

the examination. 
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Section A 

Answer any five questions 

Write your answers in the spaces provided 

 

 

 

1.  Answer any five of the following. 

(a) State a function of the cell membrane 

(b) State one feature that would allow you to identify an eukaryotic cell 

.

(c) Name a human cell that is haploid . 

(d) What term is used to describe a cellular reaction in which large molecules are broken down 

to smaller ones? .. 

(e) What term is used to describe an individual's genetic make up? .. 

(f) Name a scientist responsible for the Theory of Natural Selection 

.

 

 

2.  Select the correct term from the following list to match each of the terms in column A and write it in 

column B. 

 

protein, enzyme, uracil, sap, ethanol, mutation, thymine, chlorophyll. 

 

A B 

DNA  

Ribosome  

Vacuole  

Fermentation  

RNA  

Active Site  

Variation  
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1.  5(4) 

 
(a) protection/ boundary/ bears antigens/ controls exit and entry of substances  

 
(b) membrane –bound nucleus/ membrane-bound organelles  

 
(c) sperm/ egg/ sex cell/ gamete  

 
(d) catabolic  

 
(e) genotype  

 
(f) (Charles) Darwin/ (Alfred )Wallace  

 

 

 

 

 

2.  6(3)+2 

 

 

 

A B 

DNA Thymine 

Ribosome Protein 

Vacuole Sap 

Fermentation Ethanol 

RNA Uracil 

Active Site Enzyme 

Variation Mutation 
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3.  The diagram shows a section of human tissue containing an artery and a vein. 

 

 
[BIOPHOTO ASSOCIATES/SCIENCE PHOTO LIBRARY LTD.] 

 

Identify the artery by writing A on it and the vein by writing B on it. 

State two features of the artery that can be seen in the diagram which allowed you to identify it. 

 

 

Name two tissues that are present in the walls of arteries and veins and give a function of each of 

these tissues. 

Tissue  …....  Function  .. 

Tissue  ...  Function  .. 

Veins contain valves whereas arteries do not. What is the function of the valves? 

...

 

4.  Answer the following in relation to the scientific method. 

What is an hypothesis? .... 

...... 

What might an hypothesis develop into? .. 

Why is a control important in an experiment? . 

.. 

Give an example of a control in a named experiment. .. 

.. 

State two ways in which the results of an experiment may be presented. 

 . 

  

OVER
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3.   

 
 A on the left and B on the right 2(2) 

 
 Features: thicker muscle wall/ smaller lumen 2(2) 

 

 

Tissues:  
Muscle tissue:  
Connective tissue:  
Endothelial tissue:  

Any two 

Functions:  
shunt/move blood along 
prevent over expansion of walls/ support 
protection 

Any two 

2(2) 
2(2) 

 
 Valves prevent a backflow of blood 4 

 

 

 

4.  6(3)+2 

 
 An educated guess to explain an observation  

 
 A theory  

 
 

Control acts as a standard against which the experiment can be compared/ acts 
as a comparison 

 

 

 

Name: e.g. Enzyme factor experiments 
Control: Use boiled enzyme instead of active enzyme OR 
Name: in starch test:  
Control:  use water instead of test solution 

 

 
 In a report/ graph/ table (spreadsheet)/ list/ diagram                        Any two  



Page 6 of 24 
 

 

5.  (a)  A 2.5 hectare field was surveyed for clover plants using the quadrat method. 

A quadrat of side 0.5 m was used. The results of the survey are shown in the table below. 

Quadrat Number 1 2 3 4 5 6 7 8 9 10 

Number of Plants 6 2 2 2 4 0 2 5 5 2 

 

Estimate the number of clover plants in the field. (1 hectare = 10 000 m ) 











. 

(b) A survey of field mice was carried out in the field mentioned in (a) using the 

capture/recapture method. The field mice were caught using small mammal traps which 

were set at random points in the field. Forty field mice were captured, tagged and released at 

their capture points. One month later the traps were again set at the same locations and forty 

field mice were caught. Five of these were found to be tagged. Estimate the population 

density of the field mice in numbers per hectare. 

. 

. 

. 

. 

. 

. 

. 

. 
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5.   

 

 

Quadrat = 0.5 x 0.5 m = 0.25 m2 

In 10 quadrats there are 30 plants, i.e. in 2.5 m2 there are 30 plants 
Therefore in 1 m2 there are 12 plants 
The field has an area of 25,000 m2 

Therefore there are 12 x 25,000 plants in the field, i.e. 300,000 

 
5 
 
 

5 

 
 

Population = C1 x C2 / M2.  40 x 40 / 5 = 320. 
320 in 2.5 ha, therefore there are 320/2.5 , i.e. 128 per ha. 

5 
5 
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 The graph shows the variations in human body temperature over a number of days. 

 

  
 

What was the minimum temperature recorded? ... 

What was the maximum temperature recorded? 

Suggest a reason for the difference between body temperature during period X and the same period 

on the previous days. . 



What is the source of the heat that keeps the body at a fairly constant temperature? 



State responses that result when body temperature begins to drop. 

1. 

2. 

. 

. 

. 

. 

Explain briefly how sweating assists in the shedding of excess heat. .. 

.

.

.. 

.. 

 

OVER
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6. (a) min 35.7 3 

 
(b) max 37.5 3 

 
(c) period of exercise/ illness/ anxiety 3 

 
(d) metabolic reactions/ in liver 3 

 
(e) 

shivering/ blood vessels in skin constrict/ hairs rise/ sweating stops/ metabolism 
increases                                                                                     Any 2 

3+2 

 
(f) sweat evaporates (causing  body temperature to lower).  3 
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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) To which group of molecules do enzymes belong?

What is a denatured enzyme? 

 

(b)  Answer the following by reference to an experiment that you carried out to investigate the 

effect of pH on the rate of enzyme action. 

Name the enzyme and substrate that you used. 



Draw a labelled diagram of the apparatus that you used. 

 

 

 

 

 

 

Explain how you varied the pH. 

.... 

State one factor that you kept constant in this experiment. .. 

.

How did you ensure that this factor was kept constant? 

.

Label the axes and draw a graph of the results that you obtained. 
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7. (a) (i) Proteins 3 

  (ii) Loss of function/ permanent change/ irreversible change of shape 3 

 

 
(b)  Catalase acts on Hydrogen peroxide [ amylase on starch] 2(3) 

 
  Diagram  with Labels 3 

 
  By using different pH buffers, 4,7,9 3 

 
  Temperature/ enzyme concentration/ substrate concentration 3 

 
  waterbath set at 25 oC, same volume of enzyme/substrate 3 

 
  

labelled axes, pH on x, rate of reaction on y 
Plot ( peak at 9 for catalase/ 7 for amylase) 

3 
3 
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. (a) To which kingdom do yeasts belong? 

 State way in which yeast is beneficial to humans. . 

 

(b) Answer the following by reference to an experiment that you have carried out to investigate 

the growth of leaf yeast. 

Name the nutrient medium on which you grew the yeast.. 

Why was a nutrient medium necessary? ... 

.... 

From what plant did you obtain the yeast. .. 

Describe how you transferred the yeast to the nutrient medium 

.

. 

. 

. 

Outline the procedures that you followed after you transferred the yeast to the nutrient 

medium. 

. 

. 

. 

. 

. 

. 

. 

.

.

.



. 





.



 

 

 

 

 

 

 

OVER
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8. (a) (i) Fungi 3 

  (ii) Baking/ brewing/ source of vitamin B 3 

 

 
(b)  Malt agar 3 

 
  

Contains all necessary ingredients for growth or provides energy for 
metabolism 

3 

 
  Ash/ sycamore/ privet 3 

 
  

Flamed forceps/ min opening of plate/ attached Vaseline to lid of dish/ 
flamed forceps/ min opening of plate/ attached leaf ( leaf discs) to 
Vaseline 

3(3) 

 
  

Left dish with leaf suspended over the agar/ for 24 hours/ then inverted 
plates/ placed in incubator at 20 oC / for 2-3 days 

2(3) 
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 (a) State a location in a flowering plant where a growth regulator is secreted 

. 

Give an example of the use of a synthetic growth regulator. 

. 

 

(b) The diagram shows apparatus that may be used to investigate the effect of the growth 

regulator IAA. 

 

 
Name A. .. 

What is the purpose of A in this experiment? .. 

. 

How would you make up solutions of different concentrations from a stock solution of IAA? 





.

.

.

.

. 

.

After preparation the dishes are placed standing on their edges for a number of days. What is 

the reason for this? . 

.... 

Describe the results that you would expect in this experiment. 

 

.... 
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9. (a) (i) Growing tips/ tip of shoot or root/ meristem at tip 3 

  (ii) Rooting powder/ weed killer/ ripen fruit 3 

 

 
(b)  Acetate grid 3 

 
  To measure the length of roots and shoots 3 

 

  

Label Petri dishes ( bottles)  as follows :102 ppm, 10ppm, 1 ppm, 10-2ppm, 
10-3 ppm, 10-4 ppm. 
Using a syringe add 10 cm3 stock IAA solution to dish ( bottle) 1 ( 102 
ppm). Use another syringe add 9 cm3 to each of the other dishes. 
Using a different dropper each time transfer 1 cm3 solution from the 102 

ppm dish to the 10ppm,  mix well, then transfer 1 cm3 from the 10ppm 
dish to the 1 ppm dish and mix, and repeat with each of the remaining 
dishes, 10-2ppm,10-3 ppm, 10-4 ppm.  

3(3) 

 
  

To prevent the roots from growing into the cotton wool / to allow the 
roots to grow down and the shoots to grow up/ make it easier to measure 
the shoot and root lengths 

3 

 
  

Different concentrations of IAA have different effects on root and shoot 
growth/ v low concentrations stimulate root growth/ higher 
concentrations stimulate shoot growth. Control results described 

2(3) 
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Section C 

Answer any four questions 

Write your answers in your answer book. 

 

 

10.  (a)  (i) The same elements are found in carbohydrates and fats. Name these elements. 

(ii) State one way in which carbohydrates differ from fats. 

(iii) How do phospholipids differ from other lipids?        

 

(b)  Carbohydrates are classified as monosaccharides, disaccharides and polysaccharides. 

(i) Name a monosaccharide and state a role for it in living organisms. 

(ii) What is a disaccharide? 

(iii) Cellulose is a polysaccharide. What is it formed from? State a role for cellulose in 

living organisms. 

(iv) Name a polysaccharide that has a different role to cellulose. What is the role of the 

polysaccharide that you have named? 

(v) Describe a test for a named polysaccharide.         

 

(c)  Answer the following in relation to a test for 

1.  a reducing sugar   2.  a protein. 

 

(i) Name the reagent(s) used. 

(ii)  State the initial colour of the reagent. 

(iii) State whether the test requires heat. 

(iv) What colour indicates a positive result?         

 

 

 

11.  (a)  (i) What is meant by the term segregation as used in genetics? 

(ii) State the products of segregation when an organism is heterozygous in respect of the 

dominant allele A.            

 

(b)  (i) State the Law of Independent Assortment. 

(ii)  In cattle the allele for red coat () is dominant to the allele for black coat (p) and the 

allele for straight coat (S) is dominant to the allele for curly coat (s). When a bull 

with a red, straight coat was mated with cows with curly, black coats it was found 

that calves with four different phenotypes resulted. These four phenotypes occurred 

in equal numbers. 

1.  State the genotypes of the bull and of the cows. 

2.  State the phenotypes of the calves. 

3.  Which phenotypes of the calves suggest that independent assortment has taken 

place? 

4.  Would you expect different phenotypes if the genes for coat colour and coat 

type were located on the same chromosome? Explain your answer. 


(c)  Answer the following in relation to protein synthesis. 

(i) Outline the main events of transcription. 

(ii) What is a triplet? State the role of a triplet. 

(iii) Describe the role of tRNA.           

 

 

 

 

 

 

OVER
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10. (a) (i) Carbon, Hydrogen, Oxygen 3 

  (ii) Ratio of elements is different/ less oxygen in fats/ more energy in fats 3 

  (iii) A phosphate replaces one of the three fatty acids 3 

 

 (b) (i) Glucose. For energy 2(3) 

  (ii) Two sugar units 3 

  (iii) Chains of glucose molecules. Cellulose is found in cell walls 2(3) 

  (iv) Starch. Starch is a storage polysaccharide/ store of energy 2(3) 

  (v) Test: for starch. Add iodine solution/ positive result – turns blue-black 2(3) 

 

 (c)   A reducing sugar A protein 8(3) 

  (i) Reagent(s) used 
Benedict’s/ Fehlings  I 
and II 

Biuret solution / 
CuSO4 + NaOH 

 

  (ii) Initial colour Blue Blue/ light blue  

  (iii) Heat necessary? Yes No  

  (iv) Positive colour Brick-red/orange Purple/ violet  



11. (a) (i) Segregation means separation, as in alleles separate at gamete formation 3 

  (ii) Aa  ------   A or a 2(3) 

 

 (b) (i) 
Either member of a pair of alleles can pass into a gamete with either 
member of another pair of alleles 

6 

  (ii) 1 RrSs x rrss 2(3) 

   2 Red straight, red curly, black straight, black curly 4(2) 

   3 Red curly and black straight ( the non-parentals) 2(3) 

   4 
Yes. If the genes are linked they tend to be inherited together and 
this will alter the expected ratios. Depending on the linkage the 
non-parentals would not occur 

3+4 

 

 (c) (i) 
The DNA molecule untwists at the site of the gene/ the  message is copied 
(transcribed) into messenger RNA/ using RNA polymerase/ transcription 
occurs  in the nucleus 

3(3) 

  (ii) Three bases in sequence, e.g. GAC. Triplet codes for a specific amino acid 2(3) 

  (iii) tRNA carries an amino acid/ complementary to mRNA/ to the ribosome 3(3) 
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 (a)  (i) Write a balanced equation to summarise the process of photosynthesis. 

(ii) Name the organelle (component) of the cell in which photosynthesis takes place. 


 

 

(b)  Two stages are recognised in photosynthesis, the light stage and the dark stage. 

(i) Give a brief explanation of the division of photosynthesis into these two stages. 

(ii) What do the letters ATP stand for? In which of the stages of photosynthesis does 

ATP form? 

(iii) Energised electrons play a central role in ATP formation during photosynthesis. 

What is an energised electron? 

(iv) Explain the part played by NADP in photosynthesis. 

(v) In which stage of photosynthesis does carbon dioxide provide carbon for 

carbohydrate formation? 


 

 

(c)  The apparatus in the diagram may be used to investigate the effect of varying an 

environmental factor on the rate of photosynthesis. 

 

 

 

 
 

 

 

 

(i) An aquatic plant, such as the pond weed Elodea, is usually used for such an 

experiment. Explain why an aquatic plant is used in preference to a land plant such 

as a geranium. 

(ii) Explain how you varied the environmental factor that you were investigating in the 

course of your practical work 

(iii) In what units did you express the rate of photosynthesis? 

(iv)  Using labelled axes sketch a graph to illustrate the results that you obtained. 
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12. (a) (i) 6CO2+6H2O------chlorophyll + light --------C6H12O6+6O2      6,3,0 

  (ii) chloroplast 3 

 

 (b) (i) 
The light stage is light dependent, the dark stage is independent of light/ 
The light stage occurs in the grana, the dark stage in the stroma 

3(3) 

  (ii) 
Adenosine Triphosphate 
In the light stage 

3 
3 

  (iii) An electron that has absorbed as much energy as possible 3 

  (iv) NADP-  accepts electrons/ hydrogen carrier/ for the dark stage 2(3) 

  (v) The dark stage 3 

 

 (c) (i) It is easier to see the production of oxygen in an aquatic plant 6 

  (ii) 
Light intensity: bring lamp of fixed wattage stepwise nearer to the 
pondweed. Carbon dioxide: use different concentrations of carbon 
dioxide in the water 

6 

  (iii) Bubbles of oxygen /per minute 2(3) 

  (iv) 
Axes    x – light intensity/ carbon dioxide 
            Y – rate of photosynthesis. 
Plot    correct shape 

3 
 

3 
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13.  (a)  (i) Distinguish between breathing and respiration. 

(ii) Breathing rate in humans is controlled by the concentration of a gas dissolved in 

blood. Which gas is this? 



 

(b)  The diagram shows the human breathing system 

 

 

 

(i)  Name the parts labelled A, B, C, D, E. 

(ii) Where do cilia occur in this system? What is their function? 

(iii) State precisely the events that take place at E. How is E adapted for these events? 



 

(c)  Asthma and bronchitis are common disorders of the breathing system. Answer the following 

in relation to one of these disorders. State the disorder to which you refer. 

(i) State one possible cause of the disorder. 

(ii) Suggest one way in which a person might adapt his/her lifestyle to minimise the 

effects of the disorder. 

(iii) Give an example of a treatment for the disorder. 







 

 

 

OVER
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13. (a) (i) Breathing is gas exchange. Respiration is the release of energy 2(3) 

  (ii) Carbon dioxide 3 

 

 (b) (i) 

A: bronchus,  
B: trachea (allow cartilage),  
C: larynx,  
D: bronchiole 
E: alveolus. 

5(2) 

  (ii) In the trachea/ nostrils. They move mucus upwards 2(3) 

  (iii) 
At E oxygen diffuses into the blood/ CO2 diffuses out 
E is adapted by being moist/ thin walled / has a large blood supply 

2(3) 
3+2 

 

 (c) (i) Asthma: Cause: pet dander/ allergens/ exercise 8 

  (ii) Avoid the allergen/ don’t have pets 8 

  (iii) Use a bronciodilator 8 
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14. Answer any two of (a), (b), (c).           (30, 30) 

 

(a) (i) From what does a seed develop? 

(ii) Distinguish between endospermic and non-endospermic seeds. 

(iii) Draw a diagram of a section through a named endospermic seed to show the 

structure of the embryo. Label three parts of the embryo and state a role for each 

part. 

(iv) State one difference between the seeds of monocotyledons and dicotyledons other 

than the number of seed leaves. 

 

(b) (i) In relation to flowering plants explain what is meant by vegetative propagation. 

(ii) Clones are genetically identical individuals. Are the products of vegetative 

propagation clones? Explain your answer. 

(iii) Give two examples of natural vegetative propagation that involve different parts of a 

plant. 

(iv) Describe two techniques of artificial vegetative propagation that are used for 

flowering plants. Suggest a benefit of artificial propagation. 

 

(c) (i) When may it be considered that the process of fertilisation is complete? 

(ii) Where does fertilisation normally occur in the reproductive system of the human 

female? 

(iii) Explain what is meant by germ layers and name the germ layers that appear in early 

human development. 

(iv) For each of the germ layers that you have named in (iii) name a tissue that it gives 

rise to. 

(v) What is a placenta? From what tissues does a placenta form? 

14. (a) (i) Fertilised ovule 3 

  (ii) 
Endospermic retain endosperm at maturity. Non-endospermic have used 
it up by maturity 

3 

  (iii) 

name of seed, e.g. maize 
Diagram 
Labels –  3 parts of embryo, plumule, radical, hypocotyls, epicotyls 
Functions: embryo shoot/ embryo root/ attachment of radical and 
cotyledon/ attachment of plumule and cotyledon 

3 
3,0 
3(2) 

 
3(2) 

  (iv) 
Monocots store their food in the endosperm 
Dicotyledons store their food in the cotyledons 

3 
3 

 
 (b) (i) Asexual reproduction/ production of new plant from stem or root or leaf 6 

  (ii) 
Yes 
Clones result from mitosis/ vegetative propagation is by mitosis 

3 
2(3) 

  (iii) 
Strawberry Runners- horizontal stems/ Potatoes stem tubers/ Dahlia root 
tubers/ Bryophyllum – leaf plantlets, Onion bulbs- buds                  Any two 

2(3) 

  (iv) 
Cuttings ( or described)/ layering (or described)/ grafting (or described)/ 
Micro propagation ( or described).                                                        Any two 
Benefit:Quick/ preserves desirable features/ cheap/ more reliable 

 
2(3) 

3 

 
 (c) (i) When the egg and sperm nuclei have fused 3 

  (ii) In the fallopian tube ( oviduct) 3 

  (iii) 
Germ layers: groups of cells in the embryo from which adult tissues and 
organs develop 
Ectoderm, mesoderm and endoderm 

 
3 

3(2) 

  (iv) 
Ectoderm- skin / nervous system 
Mesoderm- muscle/ bone/ 
Endoderm –linings of body tubes e.g. The trachea 

3 
3 
3 

  (v) 
An organ that allows exchange of materials between the foetus and 
mother/ produces hormones. 
Formed from tissues of the mother and the embryo 

 
3 
3 
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15. Answer any two of (a), (b), (c).           (30, 30) 

 

(a)  (i) Where precisely does water enter a plant? 

(ii) Name the process responsible for this entry of water. 

(iii) Is the process you have named in (ii) also responsible for the uptake of minerals? 

Explain your answer. 

(iv) In which tissue does water ascend through the plant? State one way in which the 

tissue is adapted for this purpose. 

(v) Explain how water may be raised to great heights in a tree against the force of 

gravity. 

 

(b) (i) What is meant by the term immunity? Distinguish between active and passive 

immunity. 

(ii) Describe two ways in which the skin helps to defend the body against pathogenic 

micro-organisms. 

(iii) Lymphocytes play a vital role in the body's immune system. To which group of 

blood cells do lymphocytes belong? Name two types of lymphocyte and state a role 

of each. 

(iv) What is the purpose of vaccination? 

 

(c) (i) Comment on the difficulty of describing a virus as a living organism. 

(ii) Name the two main chemical components of a virus. 

(iii) Describe how virus reproduction takes place in a host cell. 

(iv) Name a virus whose activity poses a major threat to human health. In the case of this 

virus explain the following: 

1.  How it is transmitted 

2.  How it affects the human body 

3.  How its spread is controlled. 

 

 

15. (a) (i) At the root hairs 3 

  (ii) Osmosis 3 

  (iii) 
No as osmosis is exclusive to water but, minerals move into the roots by 
diffusion, with the water 

2(3) 

  (iv) 
Xylem 
Lignified/ narrow/ hollow/ continuous pipe 

3 
3 

  (v) 
water evaporates from the surface of leaves ( transpiration)/ and is 
replaced / creating an upward pull or tension/the continuous stream/ 
ensures movement of water upwards/ the water column is hard to break 

4(3) 

 

 (b) (i) 
The ability to resist infection or antigens 
Active immunity results when you make the antibodies, passive is when 
you receive pre-made antibodies 

 
3 
3 

  (ii) Sweat is bacteriocidal/ protective barrier/ sebum is bacteriocidal 2(3) 

  (iii) 
White blood cells 
T lymphocytes – recognise/and destroy infected cells/ memory 
B- lymphocytes – make antibodies/ memory 

3 
2(3) 
2(3) 

  (iv) to provide immunity/ introduce antigens / causes antibody production 3 

 
 (c) (i) 

Viruses are non-cellular/ no organelles/ only one type of nucleic acid/ no 
metabolism 

2(3) 

  (ii) Protein  and nucleic acid ( either DNA or RNA)  2(3) 

  (iii) 
Attachment/ (viral) nucleic acid into (host) cell/ uses host structures (or 
described)/ part(s) replicated/ virus assembly/ release (or lysis) 

3(3) 

  (iv) 

Swine Flu or any other appropriate, e.g. HIV, rabies, yellow fever 
1. Droplet infection (or explained)/ contact with infected surfaces 
2. Attacs the respiratory membranes/ high temperature 
3. Good hand hygiene/ ‘catch it, kill it , bin it’/ antiviral drugs 

3 
2 
2 
2 
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