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Studying Biology for Leaving Certificate 
 

Read this - it will make your study much easier 

Introduction 

Exam Technique-Essential Information 
 
Total marks available = 400 
 
The way the exam is structured it is possible to obtain more than 80% of the marks from Sections 1 
and 2 of the syllabus plus the Mandatory Practical Activities (MPA). This only amounts to about 40% 
of the material of the syllabus.   
 
When revising it is therefore essential to learn these parts (Sections 1 and 2 plus MPA) really well before 
going on to Section 3 of the syllabus.  You should learn the popular topics from Section 3 of the syllabus 
(listed in Section C of the exam below) before going on to the other topics.   
To be safe you should cover all topics. 
 
Incorrect spelling, punctuation and grammar are not normally penalised but there are a few words 
you must spell correctly e.g. ureter / urethra and adenine / adenosine  
 
As a General Guide  
 

 Each correct relevant point of information is worth 3 marks.  A question worth 15 marks will 

probably need 5 correct points of information to get full marks. 

 Diagrams are usually worth 6, 3 or 0 marks [3 marks if one major part is absent and 0 marks if 

2 parts are missing] 

 Labels are worth 1 or 2 marks up to a maximum of 6 marks 

 
 
Exam has 3 sections 
 
Section A – Short Questions – Answer on the Paper  
 

 Worth 100 marks – each question is worth 20 marks 

 Spend a maximum of 30 minutes on this section 

 It says answer 5 questions but you should answer all six as the marks for the best 5 questions 

will be awarded 

 There will be  2 questions from Section 1 of the syllabus 

2 questions from Section 2 of the syllabus 
2 questions from Section 3 of the syllabus 

 Give only one answer to each part of each question as a wrong answer will cancel a correct 

one in this section of the paper. 

 If you put any answers to this section in your answer booklet write “See Answer Booklet” on the 

paper in the space for the answer to that section or it will not be marked.  

 
Section B – Mandatory Practical Activities – Answer on the paper 
 

 Worth 60 marks – each question is worth 30 marks 

 Spend a maximum of 30 minutes on this section 
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 It says answer 2 questions but you should answer all three, if you have time, as the marks for the 

best 2 questions will be awarded 

 If you put any answers to this section in your answer booklet write “See Answer Booklet“ on the 

paper in the space for the answer to that section or it will not be marked 

 
Section C – Long Questions – Answer in the Answer Booklet provided 
 

 Worth 240 marks – each question is worth 60 marks 

 Spend 2 hours on this section i.e. a maximum of 30 minutes per question 

 There will be  1 question from Section 1 of the syllabus 

2 questions from Section 2 of the syllabus 
3 questions from Section 3 of the syllabus 

 
Cancelling of correct information by wrong information does not normally apply.  However, if the 
answer is one word only give one answer as an excess wrong answer may cancel a correct one. 

 
Questions in this section often contain parts dealing with the mandatory practical activities. 

 
Popular topics for questions are 
 
 Section 1 

o Ecology often involving extracting information form a section of text 

 Section 2 

o Genetics usually including a cross 

o Respiration or Photosynthesis 

 Section 3 

o Human Reproduction 

o Sexual Reproduction in Flowering plants 

o Microbiology 

o Excretion and Homeostasis 

 
Rough Work 

 Do this at the back of the Answer Booklet 

 Number the work 

 Do not cross it out 

 If it happens to contain correct information you forgot to put into your answer you will be 

awarded marks for it. 

 
Extra Questions 

 Answer all required questions 

 Read over your answers and check that they make sense [you would be amazed at the 

nonsense that can be written under exam pressure] 

 Make sure you have not left out any parts of the question 

 If, after doing all this, you still have time left over then answer another question  

[in my experience about 40% of candidates do an extra answer in section C and of these more 

than 70% improve their mark by doing so] 

 
Other Points 

 Write neatly and legibly  

 Number your answers carefully 

 If you leave a blank page write PTO in the bottom right hand corner 
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 All of these things make life easier for the examiners and put them in a better mood! 

 You have spent two years preparing for this exam.  Do not leave early keep writing until you are 

told to stop any correct answers you give will be awarded marks. 
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Section 1 

Biology 
Biology is the study of living things 
 
Areas of Biological Study 
 

 Botany – study of plants 
 Zoology – study of animals 
 Ecology – study of the interrelationships of living things with each other and their environment 
 Microbiology – study of microscopic organisms e.g. bacteria and viruses 

 

The Scientific Method 
 
An unbiased attempt to discover the workings of Nature 
 
Process of the Scientific Method 
 

1. Observation: an accurate report of a natural event or circumstance 
2. Hypothesis an “educated guess” as to a possible explanation of the observation 
3. Prediction: based on hypothesis 
4. Test: prediction is checked by  

 Experiment: practical test to examine the prediction containing all factors at constant 
favourable conditions, including the factor being tested.  

 Control: everything the same as the experiment except feature being tested  
for comparison with the experiment.  

5. Results: Data – Information collected in experiment to show if hypothesis false or not  
6. Replication: - Repetition of Test: to check if the results are consistent and accurate 

 large sample size 
 double blind testing – to remove personal bias 
 random selection  

7. Publication: in a Scientific Journal to allow others to test the hypothesis 
8. Theory: a hypothesis that stands up against all the tests 
9. Principle or Law: a theory that is successful against long term testing 
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Limitations of the Scientific Method 
 

1. Insufficient Knowledge: cause of disease not known due to ignorance of micro-organisms 
2. Method of Investigation: inadequate instruments e.g. Harvey had no microscope in 1628 to 

see capillaries  in the blood system but Malpighi saw them with a microscope in 1660 
3. Inability to Interpret Results: tall peas crossed with tall peas sometimes produced only tall but 

other times produced tall and dwarf was mystery until Mendel explained why.   
4. Our changing Natural World: 

 Myxomatosis controlled European rabbit population for 50 years  
 Antibiotic resistant bacteria have appeared in recent times 

5. Human Error 
 Improper use of measuring equipment: reading from the top of the meniscus 
 Inaccurate observation: counting the wrong number of plants 
 Mistakes in recording e.g. writing 32.1 instead of 3.21 
 Scientific Fraud: people tell lies 

6. Faulty Conclusions  
 Guinea Pigs get scurvy if they have no vitamin C in diet – conclusion rodents need dietary 

vitamin C.   
False – in fact mice don’t need dietary vitamin C 

7. Accidental Discoveries – serendipity (luck) 
 Edward Jenner and smallpox vaccine  
 Fleming and penicillin 

8. Planning and Design can be poor due to lack of knowledge - poor equipment can lead to errors 
9. Personal Bias can colour observations and interpretation   
10. Accuracy and Honesty 

 Must use equipment to its highest level of accuracy 
 All results must be recorded not just those that support the hypothesis  

 

Characteristics of Life 
 
A cell is the smallest entity that has all the characteristics of life.   
 

Living things have the following characteristics: 
 
1. Organisation: Organisation increases in the following order: molecules, organelles, cells, 

tissue, organ, organ system, organism, population, community, ecosystem and biosphere. 
2. Nutrition: the process by which an organism obtains the energy and materials it needs from 

its environment to live, grow and reproduce.  
3. Excretion: the removal of the waste products of metabolism that would otherwise interfere 

with the proper working of the cell or organism.  
4. Response or Sensitivity: the ability of an organism to detect and alter its behaviour to 

maintain a favourable environment. 
5. Reproduction: the ability of an organism to make new organisms. 
6. Growth: an increase in the size or number of cells of an organism 
7. Movement: self-generated change of posture or position of an organism in response to an 

external or internal change in its environment. 
 
To remember these use a mnemonic such as 

Only Nutty Elephants Run Round Grabbing Mangroves   
 
Continuity of Life 
 

 There is the unbroken chain of life since it first evolved about 3.8 billion years ago 
 All living cells are derived from other living cells 
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Metabolism: All the chemical reactions that take place in a living organism 
 
 

1.2 Food and Biomolecules 
 
Function  
 
Food source of materials required by an organism to provide the energy to stay alive and reproduce. 
 
Chemical Elements 
 
The following chemical elements are required by all living organisms  

 Six common elements present in food – C, H, N, O, P, S  
 Five elements present in dissolved salts - Na, Mg, Cl, K, Ca 
 Trace Elements: Elements needed in very small quantities  

o  iron (Fe), copper (Cu) and zinc (Zn) 
 
Biomolecular Structures, Sources and the Components of Food 
 

 Carbohydrates 
o Consist of C, H and O with ratio of 2H : 1O  i.e. Cx(H2O)y 
o Monosaccharides: single sugar units e.g. glucose, fructose 

and galactose, as well as deoxyribose and ribose found in DNA 
and RNA respectively 

o Disaccharides: two sugar units joined e.g. sucrose, maltose 
and lactose 

o Polysaccharides: macromolecules [large molecules] made 
up of many sugar units e.g. starch in plants, glycogen in 
animals, chitin in insect exoskeletons and cellulose in plants 

o Sources: bread, rice, pasta and sugars 
o Functions: sources of quickly available energy and fibre 

 
 Fats and Oils (Lipids), at room temperature fats solids; oils liquids  

o Consist of C, H and O, but H and O not in 2:1 ratio  
o Basic units are triglycerides which consist of glycerol and 

three fatty acids  
o Phospholipids make up cell membranes  
o Sources: butter, vegetable oil, cheese and nuts 
o Functions: component of cell membranes, storage of 

energy, heat insulation 
 

 Proteins  
o Consist of C, H, O and N. Many also contain S and P. 
o Basic units are amino acids [of which there are 20 different types]  
o Long chains of amino acids joined by peptide bonds 
o Folded into complex shapes which gives them their properties 
o Sources: - meat, fish egg white, milk and seeds 
o Functions: enzymes biological catalysts 

 
 Vitamins:  

o Substances needed in tiny quantities for proper 
Á Tissue growth 
Á Cell production 
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Á Health maintenance 
 

o Vitamin D [fat soluble]  

Á Function:  absorption of Ca in gut  

Á Source: dairy products and formed by skin in sunlight 

o Vitamin C [water soluble]  

Á Function: formation of skin and blood vessels  

Á Source: citrus fruits and green vegetable 

 

Structural Role of Biomolecules 
 

 Carbohydrates: e.g. cellulose as a component of plant cell walls 
 Protein: e.g. fibrous proteins – as keratin in hair and skin, myosin in muscles 
 Lipid: e.g. component of cell membranes, protective by insulation and cushioning  

 
Energy Transfer Reactions 
 

 Metabolism is the sum of all the chemical reactions carried out by a living cell or organism 
 Anabolic reactions use energy to build up more complex molecules out of simple molecules e.g. 

photosynthesis and protein synthesis 
 Catabolic reactions break down complex molecules into simpler molecules and release 

energy in the process e.g. respiration [and digestion] 
 
 
Metabolic Role of Biomolecules 
 

 Carbohydrates: primary sources of energy for metabolic activity  
 Lipids: primary sources of energy for metabolic activity. 
 Proteins  

o Enzymes as biological catalysts. 
o Hormones as regulators of metabolic activity. 

 Vitamins  
o C and D are required for tissue growth, cell production and health maintenance. 
o Lack of vitamins cause diseases called deficiency diseases 

Á Vitamin D: deficiency disease rickets – symptoms soft bones leading to bow 
legs 

Á Vitamin C: deficiency disease scurvy – symptoms loose teeth and bleeding 
gums. 

 Minerals 
o Plants  

Á Calcium to form middle lamella which sticks cells together 
Á Magnesium forms chlorophyll 

o Animals 
Á Calcium – formation of teeth and bones  
Á Iron formation of haemoglobin 

o Trace Element: Elements needed in very small amounts (e.g. Fe, Cu, Zn) 
 

 Hormones 

o Secreted by endocrine [ductless] glands 

o Regulate metabolic activity 
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Importance of Water for Organisms 
 

 Component of Cytoplasm: and body fluid such as blood and semen 
 Solvent: dissolves minerals e.g. Na and Cl 
 Transport Medium: carries minerals, amino acids, glucose, hormones, CO2 and heat around body 
 Chemical Reagent: used in chemical reactions e.g. digestion and photosynthesis 
 Controls Cell Shape: e.g. turgidity of plant cells  
 High Heat Capacity: i.e. it holds a lot of heat and carries it around the body 

 
 
 

Conduct Qualitative Tests for Food Types 
 

 Starch: e.g. potato, bread and pasta. 
  

o Add iodine  
o If starch present turns blue black  
o If no starch present stays brown.  

 
 
 
 

 Lipid [Fat or Oil]: e.g. butter or vegetable oil  
 

o Rub on brown paper,  
o If lipid present brown paper remains translucent  

 
 
 
 
 

 Reducing Sugar: e.g. glucose  
 

o Mix with Benedict’s Solution and heat gently (do not boil)  
o If reducing sugar present turns from blue to red  

 
 
 
 

 Protein: e.g. egg white  
 

o Add Biuret Solution and shake  
o If protein present turns from blue to violet 
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1.3 Ecology 
 
Definitions 
 
Ecology: the study of the interrelationships between plants, animals and their environment. 
Ecosystem: Organisms [plants + animals NOT singular] and their interactions with the environment  

        E.g.  grassland, deciduous woodland, coniferous woodland, bog, seashore etc. 
Biosphere: the parts of earth that support life [NOT the global ecosystem] 
Habitat:   Place where a species lives [NOT where plants or animals by themselves] 
Niche:  the role of an organism in the ecosystem. 
Population: members of one species living in an ecosystem 
Community: different species sharing the resources in an ecosystem 
 
Environmental Factors 
 

 Abiotic factors are non-living factors 
o Climatic factors.  

Á Light intensity, wind, exposure, temperature, day length 
o Edaphic Factors are factors relating to soil.  

Á pH, porosity, water content, humus content, mineral content 
 

 Biotic factors are influences of living organisms on each other  
o Competition, predation, feeding, disease,  nitrogen-fixing bacteria, decomposers 

 
Energy Flow 
 
The sun is the primary source of energy for our planet.  

 Autotrophs organisms that make their own food – called producers 
o Photosynthetic - Use sunlight to make carbohydrates from CO2 and, H2O using 

chlorophyll.   
They change solar energy into chemical energy  

o Chemosynthetic bacteria which make food using chemical reactions other than 
photosynthesis 

 Heterotrophs cannot make their own food –  also called consumers 
o Herbivores – primary consumers – only eat plants e.g. rabbits 
o Carnivores – secondary consumers – only eat animals e.g. cats 
o Omnivores  – secondary consumers – eat both plants and animals e.g. humans 
o Detritus feeders – eat dead and decaying vegetation e.g. Dugesia 
o Decomposers – break down dead organic matter usually by extracellular digestion 

e.g. fungi 
 
Feeding as a Pathway of Energy Flow  
 
Food Chain pathway along which energy is passed from one species to another 
On average only 10% of the energy in one level is assimilated by the next 
As a result food chains are short usually less than 5 levels 
After 5 levels there is only 1/10 000th of the energy available to the top carnivore 
Grazing food chains begin with plants while detritus food chains begin with detritus 
 
Tropic Level is a feeding level or stage in a food chain 
 
Food Web is two or more interconnected food chains 
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Pyramid of Numbers is a diagram showing the numbers of organisms at each trophic level 
 
 
Limitations of the Pyramid of Numbers 
 
It does not take into account the size of organisms involved. E.g. on oak tree is massive while the 
thousands of greenfly that feed on it are tiny.  This situation produces an inverted pyramid. 
 
Nutrient Recycling 
 
Elements that are used to produce nutrients are in limited supply so they have to be recycled (reused).   
This applies particularly to carbon and nitrogen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nitrogen Fixation: converting atmospheric nitrogen in soluble nitrogenous compounds e.g. nitrates 
or ammonia 
Nitrification: conversion of ammonia to nitrites or converting nitrites to nitrates by nitrifying 
bacteria 
Dentrification: conversion of nitrates to atmospheric nitrogen by denitrifying bacteria  
 
Human Impact on an Ecosystem 
 

Pollution: any harmful addition to the environment,  
Pollutant: any substance that causes damage to the environment 
Sulphur Dioxide as a Pollutant 

 Source burning fossil fuels 

In all these examples make sure you give the names of species e.g. ladybird NOT beetle 
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 Damage causes acid rain which (a) kills fish in rivers & lakes (b) kills trees (c) 
damages buildings 

 Control (a) reduce amount of fossil fuel being burned, (b) remove SO2 from gases by 
scrubbing 

 
The Ecological Impact of one Human Activity 
 

Activity Burning Fossil Fuels 
 CO2 contributes to global warming 
 SO2 causes acid rain 
 Soot particles can cause respiratory tract problems 

Conservation - The management of the environment to maintain existing populations. 
Forestry – Example of conservation practise - plant a tree for each tree that is cut down 
Benefits of Conservation Biodiversity prevents outbreaks of disease, is a possible source of 
medicines 
You can also use any example from one of the following areas: e.g. agriculture or fisheries. 

 
Waste Management 
 

 Needed to prevent pollution 
 Waste Disposal Methods include landfill, incineration and recycling 

 
Problems Associated with Waste Disposal 
 

 Shortage of landfill sites 
 Landfill sites are unsightly, smelly, attract vermin and may pollute local groundwater. 
 Incineration may produce toxic gases 

 
Example of Waste Management 
 

Forestry large branches are used to make woodchip and MDF 
Smaller branches are left to rot so nutrients are recycled 

 
Importance of Waste Minimisation 
 
Limited non-renewable resources are being used up so reducing waste will make them last longer 
 
Methods of Waste Minimisation     Reduce – Reuse - Recycle 
 
Role of Micro-organisms in Waste Management and Pollution Control 
 

 Waste Management: Microorganisms are used in sewage treatment to break down organic 
matter and make it biologically safe.  They are also used to break down compost. 

 Pollution Control: They are used to treat oil spills and break them down to less harmful 
substances. 

 
Ecological Relationships 
 

 Competition is the struggle between organisms for resource in short supply. 
o Contest One organism gets all (or loses) the resource e.g. Stags for mates 
o Scramble Each organism gets some e.g. rabbits for grass 

 Predation 
o Predator animal that hunts and kills another animal for food e.g. fox 
o Prey an animal that is hunted and killed by another animal for food e.g. rabbit 

 Symbiosis is a close relationship between two species where one benefits 
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1) Parasitism one species lives in or on another species causing harm e.g. liver fluke in 
sheep 

2) Mutualism two species living in close association where both benefit e.g. bacteria in 
large intestine get food and shelter and supply the host with vitamin K 

3) Commensalism two species living in close association where one benefits and the 
other neither benefits nor harmed. E.g. birds nesting in a hawthorn bush  

The above factors are all important in controlling population  
 
Population Dynamics 
 

 Food plentiful, few predators so prey numbers increase 
 Predators now have more food so they increase 
 Eventually predators kill off too many prey, and then don’t have enough 

food 
 When prey population is small they find it easier to find good hiding 

places 
 The predators then die or emigrate 
 Predator population always lower than prey and their population change lags behind the 

prey. 
 
Factors Affecting Human Population  
 

 War decreases population but birth rate usually jumps to compensate 
 Famine decreases population 
 Contraception can decrease populations if it is freely available 
 Disease decreases populations if virulent and widespread e.g. malaria 

 

Study of an Ecosystem - Grassland 
 
Diversity of Life Forms  
 
       Members of all five Kingdoms are present 

 Monera   e.g. bacteria 
 Fungi    e.g. lawyers wig 
 Protista   e.g. amoeba 
 Plants [flora]  e.g. daisy, buttercup, thistle, primrose, nettle and grass 
 Animals [fauna]  e.g. earthworm, greenfly, ladybird, thrush, blackbird and Sparrow Hawk 
You have to be able to identify any five plants and any five animals using a simple Key 

 
Habitats  

Habitats include copse, stream, hedgerow, soil 
 
Collection Apparatus for an Ecological Study 
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Organism Distribution 
 

 Qualitative Study  Simply records which species are present  
 Quantitative Study calculates the number of individuals of a species present. 
 Percentage frequency  the percentage of quadrats that a species is found in 
 Percentage cover The percentage of the ground covered by the aerial parts of a plant in a 

quadrat 
  

 
Estimate the Number of Daisies on a Well Grazed Area using a 50 cm  50 cm Quadrat  

 Measure the length and width of the location to be studied  [20 m  35 m = 700 m2] 
 State the area of the quadrat being used  [50 cm  50 cm = 0.25 m2] 
 Calculate the number of quadrats that would fit in the study area  [700  0.25 = 2800] 
 Place the quadrat randomly  
 How throw a bean bag over your shoulder and place a chosen corner of the quadrat touching 

the bag 
 Count the number of daisies in the quadrat  
 Repeat 20 times [pick 20 numbers of your choice and add them.  Assume total is 245 ] 
 Calculate the average number of daisies per quadrat  [245  20 = 122.5] 

[total number of daisies / number of quadrats] 
 Population = average number of daisies per quadrat  number of quadrats that would fit in the 

area    
                    = [122.5  2800 = 343 000] 

 
 
 
Estimate the Number of Snails in a Copse using the “Mark and Recapture” Technique 

 Set a group of cryptozoic traps 
 Collect any snails caught, mark them inconspicuously and count them.  [75] 
 Release them in the same area 
 Collect them again after a few days 
 Record the total number caught [62] and the number recaptured [31] 
 Calculate the population =   Number caught 1st day  Number caught 2nd  day  = 75  62  = 

150 
                                                                             Number of animals Recaptured                        31 
 
Presentation of Results  
 

Use tables, diagrams, graphs, histograms, or any other relevant method to display the results. 
 
Possible Sources of Error  
 

Miscalculation, limited sample size, incorrect identification of species 
 
Measure any Three Abiotic Factors present in the Selected Ecosystem, 
 

 Light Intensity - use a Light Meter 
 Temperature  - use a Thermometer 
 pH   - use a pH Meter or Universal Indicator Paper 
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Organism Adaptations 
 
Structural, competitive or behavioural adaptations are necessary to allow the organism to survive in 
its habitat 
 

Organism   Adaptation 
Ladybird   Bright colours to warn predators it has a nasty taste 
Owl  Good eyesight for seeing prey 
Greenfly  Green for camouflage 
Blackbird       Wings to fly  
Buttercup  Bright flowers to attract insects for pollination 
Primrose      Prefers damp shady areas 
Daisy            Thrives in open areas with little shade 
Thistle           Prickles to stop cows eating them  

 
 
 
 
 

In the exam you are often asked to read an extract from a book and answer questions using the 
information it contains. The answers can frequently be transcribed directly from the passage.    
Look at past papers and marking schemes to practice these. 


