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1. The Scientific Method

1. (a) In relation to the scientific method, explain each of the following.

(i) Experiment ________________________________________________________________

(ii) Theory ___________________________________________________________________

(b) Scientists investigated the effect of a certain mineral on the growth of wheat.

Use your knowledge of biology and laboratory procedures to answer the following questions.

(i) Suggest a reason why the seeds used were all taken from one parent plant.

___________________________________________________________________________

___________________________________________________________________________

(ii) The compost in which the wheat plants were grown was sterilised at the start of the

investigation.

1. Suggest a way in which the scientists may have sterilised the compost.

__________________________________________________________________________

__________________________________________________________________________

2. State one reason why it was important to sterilise the compost.

__________________________________________________________________________

__________________________________________________________________________

(iii) Why did the scientists divide the young wheat plants into two equal groups?

__________________________________________________________________________

__________________________________________________________________________

(iv) During the investigation the scientists kept the two groups of plants under identical

conditions. Why was this?

___________________________________________________________________________

___________________________________________________________________________

(v) Name two conditions you think the scientists would have kept constant during the

investigation.

1. _______________________________________________________________________

2. _______________________________________________________________________

(vi) Why did the scientists repeat the investigation several times before publishing their results in

a scientific journal?

___________________________________________________________________________

___________________________________________________________________________

LC HL '11 Q.7
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2. (a) Answer parts (i) and (ii) in relation to the scientific method.

(i) What is a hypothesis? …………………………………………………………………………

…………………………………………………………………………………………………

(ii) Why is a control normally used when carrying out an experiment?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

LC HL '10 Q.8 (a)

3. Answer the following, which relate to the scientific method, by completing the blank spaces.

(a) As a result of her observations a scientist may formulate a ..…………………………………………

She will then progress her investigation by devising a series of …………………………….......……

and then carefully analysing the resulting …………………………………………………………….

(b) Why is a control especially important in biological investigations? ………………………………….

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

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

(c) If a scientist wished to determine the effect of a certain herbicide on weed growth she would include

a control in the investigation. Suggest a suitable control in this case.

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

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

(d) The use of replicates is an important aspect of scientific research. What, in this context, are

replicates? …………………….………………………………………………………………………..

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

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

(e) Suggest where a scientist may publish the results of her investigations ………………………………

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

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

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

LC HL '08 Q.3
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4. Explain each of the following terms in relation to the scientific method.

(a) Hypothesis……………………………………………………………………..…………………..

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

(b) Control …………………………………………………………………………………………….

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

(c) Data ……………………………………………………………………………………………….

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

(d) Replicate …………………………………………………………………………………………..

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

(e) Theory …………………………………………………………………………………………….

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

LC HL '05 Q.2

5. 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.

1. ..............................................................................................................................................................................

2. ..............................................................................................................................................................................

SEC Sample paper HL '04 Q.4
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2. Food
1. (a) Which food type may be identified in the laboratory by the use of Sudan III or brown paper?

________________________________________________________________________________

(b) Give one role for a named mineral in plants.

________________________________________________________________________________

(c) What colour indicates a strong positive result of the Fehling’s or Benedict’s test for reducing sugar?

________________________________________________________________________________

(d) Give a role of lipids in cells.

________________________________________________________________________________

(e) Give a role of water in the human body other than as a component of cytoplasm and body fluids.

________________________________________________________________________________

(f) How many common amino acids are found in proteins? ______________

LC HL '11 Q.1

2. (a) In relation to the human diet, what is meant by a trace element? ……………………………………

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

(b) Give an example of a trace element .…………………………………………………………………..

(c) State one way in which an oil differs from a fat ………………………………………………………

(d) Vitamins may be divided into two groups depending upon their solubility.

Name these two groups.

(i) ……………………………………………………………………………………………………....

(ii) ……………………………………………………………………………………………………...

(e) What is a triglyceride? ………………………………………………………………………………..

(f) Give an example of a catabolic reaction in a cell …………………………………………..................

LC HL '10 Q.1

3. (a) In carbohydrates, which two elements are in the ratio 2:1? _________________________________

(b) Cellulose is a polysaccharide. Explain the term polysaccharide.

________________________________________________________________________________

(c) Name a polysaccharide other than cellulose. ____________________________________________

(d) Where precisely in a plant cell would you expect to find cellulose? __________________________

________________________________________________________________________________
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(e) Name a test or give the chemicals used to demonstrate the presence of a reducing sugar.

...............................................................................................................................................................

(f) In relation to the test referred to in (e) which of the following is correct?

1. No heat needed.

2. Heat but do not boil.

3. Boil.

...............................................................................................................................................................

LC HL '09 Q.1

4. Answer five of the following by filling in the blank spaces.

(a) Biomolecules of the general formula Cx(H2O)y are examples of ……………………………………..

(b) Give two functions of water in a living organism.

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

2. ……………………………………………………………………………………………………….

(c) Is energy release a feature of anabolic or catabolic reactions? .……………………………………….

(d) How do fats differ from oils at room temperature?..........……………………………………………...

(e) Name the test or give the chemicals used to detect the presence of protein in a food sample

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

(f) Name a structural polysaccharide ..………………………………………………………………….....

LC HL '08 Q.1

5. Give an example of five of the following;

(a) A catabolic reaction in an animal. ……………………………………………………………………..

(b) An anabolic reaction in a plant. ………………………………………………………………………..

(c) A fat-soluble vitamin. ………………………………………………………………………………….

(d) A reducing sugar. ……………………………………………………………………………………...

(e) A polysaccharide.……………………………………………………………………………………...

(f) A trace element in the human diet .…………………………………………………………………...

LC HL '07 Q.1
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6. (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? …………………………………………….

LC HL '06 Q.1

7. (a) Cellulose is an example of a structural ……………………………………..……………….….

(b) Vitamins are either water-soluble or ………………………………………..-soluble.

(c) Fats are composed of oxygen, hydrogen and ………………………………………………..

(d) When an iodine solution is added to a food sample and remains red-brown in colour,

…………………… is absent.

(e) When two monosaccharides unite they form a …………………………………………………..

(f) Removal from the body of the waste products of metabolism is called…..………………………

LC HL '05 Q.1

8. (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? (9)

(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. (27)

(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? (24)

SEC Sample paper HL '04 Q.10
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3. Principles of Ecology
1. Choose suitable terms from the list below that most closely match each of the following descriptions:

population; producers; competition; predation; community; symbiosis; decomposers; parasitism.

(a) A situation in which one organism lives on or in a second species, feeding on it and causing it harm.

________________________________________________________________________________

(b) Organisms capable of making their own food.

________________________________________________________________________________

(c) All the members of a species living in an area.

________________________________________________________________________________

(d) Micro-organisms and other organisms that return nutrients to the environment by decay.

________________________________________________________________________________

(e) A situation in which two organisms of different species live together and at least one benefits.

________________________________________________________________________________

(f) A struggle between organisms for a scarce resource.

________________________________________________________________________________

(g) One organism killing and eating another organism.

________________________________________________________________________________

LC HL '11 Q.3

2. (a) (i) Distinguish between contest competition and scramble competition by writing a sentence about
each.

(ii) Name a factor, other than competition, that controls wild populations. (9)

(b) What deduction is it possible to make from each of the following observations?

(i) In a particular area the population of a predator did not decline following a big reduction

in the population of its main prey.

(ii) Mortality levels resulting from infection by a particular virus tend to decline over the years.

(iii) Where some members of a species remain in the same general area throughout life and some

members are migratory, mortality levels tend to be higher in the migratory part of the

population.

(iv) There is a greater variety of herbaceous (non woody) plants in areas where grazing species,

such as rabbits, are more plentiful than in areas where grazing species are less plentiful.

(v) In some species of migratory ducks in the northern hemisphere it is found that the wintering

grounds of the males lie further south than those of the females. (27)

(c) (i) In relation to a study of an ecosystem distinguish clearly between qualitative and

quantitative surveys by writing a sentence about each.

(ii) How were you able to identify the different plants in the ecosystem that you investigated?

(iii) Describe how you carried out a quantitative survey of the major plant species.

(iv) Give two possible sources of error that may have arisen in the course of your survey. (24)

LC HL '11 Q.10
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3. (a) (i) Where are primary producers found in a pyramid of numbers?

(ii) Using named examples, construct a simple inverted pyramid of numbers. (9)

(b) A paper factory pumps liquid effluent into a river. The effluent contains sugar.

Oxygen demand is the amount of oxygen needed by organisms living in a river.

Oxygen concentration is the amount of oxygen dissolved in the river water.

Graph A shows changes in water conditions for several kilometres downstream from the factory outflow.

(i) To which kingdom do bacteria belong?

(ii) Give one reason why the number of bacteria increases immediately downstream from the
outflow.

(iii) Give one reason why the number of bacteria then decreases further downstream from the
outflow.

(iv) Describe how the oxygen demand changes as the number of bacteria in the water changes.

(v) Give a reason for your answer to part (iv).

Graph B shows the changes in oxygen concentration and the number of fish in the same river.

(vi) Explain why the curve for fish numbers is the same shape as that for oxygen concentration.

(vii) The oxygen concentration in the river water eventually increases with distance from the outflow.

Suggest two ways by which this oxygen may enter the water. (27)

(c) In your answer book, say whether each of the following statements is true or false and give a reason
for your choice in each case:

(i) Food chains are usually short.

(ii) The herbivores in an ecosystem normally live long lives.

(iii) The only remaining natural ecosystems in Ireland, for example mountain land above the heather

line and salt marsh, are ones for which mankind has no use.

(iv) HIV / AIDS has orphaned many children in sub-Saharan Africa. (24)

LC HL '10 Q.12
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4. Explain each of the following terms from your study of ecology.

(a) Biosphere ……………………………………………………………………………………………....

(b) Ecosystem ……………………………………………………………………………………………..

(c) Habitat …………………………………………………………………………………………………

(d) Symbiosis ……………………………………………………………………………………………...

(e) Biotic factor ……………………………………………………………………………………………

(f) Food Web ……………………………………………………………………………………………..

(g) Fauna ………………………………………………………………………………..…………………

LC HL '10 Q.5

5. (b) Read the following passage about foxes and answer the questions that follow:

Red foxes are found in many ecosystems. A pair of foxes will occupy a territory and will defend it from

other foxes in the breeding season. Territory boundaries are marked with scent and urine. Red foxes are

usually solitary and hunt alone except during the breeding season, when they hunt in family groups.

The young accompany the parents while hunting and foraging in order to learn skills. Red foxes do not

hibernate and are active all year round though they are nocturnal in habit. They are omnivores but they

prefer animals such as small rodents, frogs, insects and birds. Preferred plant foods include acorns, grasses,

fruits and berries. In urban areas they scavenge for discarded human food. They also eat roadkill whether

in a rural or urban setting.

1. Give two activities of adult foxes, apart from breeding itself, which are associated with the

breeding season.

2. How is the territorial boundary marked?

3. How do young foxes learn to hunt?

4. Suggest a reason why wheelie bins are making life more difficult for urban foxes.

5. What is meant by the term omnivore?

6. Suggest an advantage to the fox of being “nocturnal in habit”.

7. In general, are urban foxes or rural foxes more successful at finding food? Give a reason for your

answer. (27)

LC HL '09 Q.11 (b)

6. (a) Define predation. __________________________________________________________________

_________________________________________________________________________________

(c) Explain the term niche. _____________________________________________________________

________________________________________________________________________________

(d) Name an anabolic process carried out by plants. _________________________________________

(e) Explain the term edaphic. ___________________________________________________________

________________________________________________________________________________

(f) Give an example of an edaphic factor.__________________________________________________

LC HL '09 Q.3
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7. (a) (i) What does an ecologist mean by competition?
(ii) Distinguish clearly between contest competition and scramble competition. (9)

(b) Read the following extract, study the graph below and answer the questions that follow.

“The application of pesticides to strawberry plants in an attempt to destroy cyclamen mites that were

damaging the strawberries killed both the cyclamen mites and the carnivorous mites that preyed on

them. But the cyclamen mites quickly re-invaded the strawberry fields while the mites that preyed

on them returned much more slowly. The result was that the cyclamen mites rapidly increased in

density and did more damage to the strawberries than if the pesticide had never been applied.”

(Adapted from W.T. Keeton and J. L. Gould. Biological Science. New York: W.W. Norton & Co., 1993)

(i) Which graph, A or B represents the carnivorous mites? Explain your answer.

(ii) What term is used to describe the relationship between the cyclamen mites and the

carnivorous mites?

(iii) Suggest two reasons why the cyclamen mite managed to quickly re-invade the strawberry

fields.

(iv) Suggest an alternative to the use of pesticides for controlling the cyclamen mite population.

(v) Draw a pyramid of numbers to include each of the organisms mentioned in the extract above.

(vi) Apart from competition and the factor illustrated in the above example, state another factor

that limits population growth. (27)

LC HL '08 Q.10 (a), (b)

8. (b) Just over fifty years ago the myxoma virus was brought to Ireland. The disease for which it is
responsible in rabbits, myxomatosis, quickly decimated the wild population. Now, however, the

disease is much less common and is responsible for far fewer deaths.

(i) Why do you think that the rabbit population was decimated when the myxoma virus was

first brought to Ireland?

(ii) Suggest a reason why myxomatosis is no longer a major threat to the Irish rabbit population.

(iii) The use of one species to control the population of another species is called biological

control. Suggest one advantage and one disadvantage of biological control.

(iv) The human immunodeficiency virus (HIV) is responsible for AIDS in the human

population. Would you expect a similar trend to that shown by myxomatosis as time

passes? Explain your answer.

(v) Outline briefly how a virus replicates (reproduces).

LC HL '08 Q.15 (b)
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9. (a) In ecology what is meant by a trophic level? …………………………………………………………

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

(b) Complete the pyramid of numbers by naming

an organism in each case of A, B, C and D.

A …………………………………..

B ……………………………………

C …………………………………..

D ……………………………………

(c) Which letter represents the producer in the
pyramid?

…………………………………………………

(d) Comment on the relative sizes of an individual producer and an individual primary consumer in the

pyramid.

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

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

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

LC HL '07 Q.2

10. (a) Explain the following terms that are used in ecology: niche, edaphic factor, symbiosis. (9)

(b) (i) What is the function of the nitrogen cycle?

(ii) What is meant by nitrogen fixation?

(iii) What is meant by nitrification?

(iv) Describe, using words and/or labelled diagrams, the events of the nitrogen cycle. (27)

(c) (i) What term do ecologists use to describe an animal which kills and eats other animals?

(ii) What term is used to describe the animal that is killed and eaten?

(iii) If the population of the animals in (ii) declines suggest two possible consequences for the

animals in (i).

(iv) Give four factors that influence the size of the human population. (24)

LC HL '07 Q.12

D

C

B

A
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11. 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 …………………………………………………….

LC HL '06 Q.2

12. (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.

(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)

LC HL '06 Q.10 (a), (b)
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13. (a) (i) What does an ecologist mean by competition?

(ii) Competition is generally more intense between members of the same species than between

members of different species. Comment on the validity of this statement. (9)

(b) Read the following extract and then answer the questions below.

“A migratory flight involves preparation. The initial stimulus for spring migration

among birds wintering in European latitudes comes from the increase in day length past an

initial threshold. Physiological changes encourage the deposition of fat, particularly beneath

the skin (subcutaneous) and inside the abdomen (visceral). Fat is the vital fuel used by

migrating birds, which often have to cross long stretches of sea or perhaps desert where

feeding opportunities are either non-existent or very limited.

Wildfowl preparing for migration, therefore, increase their food intake in order to

lay down that vital fat and this shows itself in increased time spent feeding. Conveniently,

for plant-eating species such as the grazing geese and wigeon, the onset of spring growth in

the plants means higher levels of nutrients in the growing tips on which the birds feed.”

[From Wildfowl, Ogilvie and Pearson, 1994 Hamlyn Limited]

(i) What is the stimulus for spring migration?

(ii) Suggest two reasons why birds migrate.

(iii) What is the “vital fuel” used by migrating birds?

(iv) Give two locations in the body in which this vital fuel may be found.

(v) Suggest what happens to this fuel in the body tissues of the birds.

(vi) In which part of plants do wigeon find the highest level of nutrients?

(vii) Suggest a reason for the nutrient levels being highest in this part of the plant. (27)

LC HL '05 Q.12

14. (a) Explain the following terms that are used in ecology: biosphere, habitat, niche. (9)

(b) In ecological studies it is found that the distribution of organisms is influenced by abiotic and

biotic factors.

(i) Distinguish between the underlined terms.

(ii) Name an ecosystem that you have investigated and give an example of an abiotic factor

that influences the distribution of a named plant in the ecosystem.

(iii) In the case of your named ecosystem give an example of a biotic factor that influences the

distribution of a named animal.

(iv) What is meant by a pyramid of numbers? Construct a pyramid of numbers from organisms

in the ecosystem that you have studied.

(v) What term is used by ecologists to describe the organisms that form the base of

the pyramid?
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(c) Lemmings are small rodents that are widespread in northern latitudes. The graph shows

the fluctuations in lemming numbers in northern Manitoba between 1929 and 1943.

(i) The graph indicates that population peaks occur at fairly regular intervals. What is the

approximate average time between these peaks?

(ii) What is the mean maximum population density (numbers per hectare) for the period covered by

the graph?

(iii) What is a predator? The Arctic fox is a predator of the lemming. Copy the graph into your answer book

and draw on it a graph to show how you would expect the population of the Arctic fox to have varied in

northern Manitoba during the period 1929 - 1943.

(iv) Suggest two factors other than predation that might account for the declines in lemmings

shown in the graph.

(v) Suggest two factors that may have been responsible for the fairly regular increase in lemming

numbers shown in the graph. (27)

LC HL '04 Q.10

Lemming Population

Year
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4. Ecology Fieldwork

1. (c) (i) In relation to ecological surveys, explain the meaning of the terms:

1. Qualitative.

2. Quantitative.

(ii) In the course of your ecological studies you investigated an ecosystem. Name this ecosystem

and describe how you conducted a quantitative survey of plants present in it.

(iii) How did you present the results of your survey?

(iv) Suggest a possible source of error in your survey. (24)

LC HL '09 Q.11 (c)

2. (a) (i) What is a habitat? …………………………….……………………………………………….

(ii) What is an ecosystem?...………………………………............................................................

(b) Answer the following questions by reference to a named ecosystem that you have investigated.

Name of ecosystem……………………………………………………………………………………

(i) List three abiotic factors that you investigated.

1. …………………………….. 2. …………………………….. 3. ………………………..

(ii) For each of the three abiotic factors that you have listed describe how you carried out the
investigation.

Factor 1 .................................................................................................................................

................................................................................................................................................

Factor 1 .................................................................................................................................

................................................................................................................................................

Factor 1 .................................................................................................................................

................................................................................................................................................

(iii) In the case of a named organism give an adaptation feature that you noted.

Name of organism .…………………………………………

Adaptation feature ………………………………………...……….…………………………….

(iv) Briefly explain how the adaptation feature that you have given in (iii) is of benefit to the

organism. ......................................................................................................................................

........................................................................................................................................................

LC HL '08 Q.7



Leaving Certificate Higher Level Biology Questions

17

3. (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.

LC HL '06 Q.9
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4. (c) (i) Give an account of how you carried out a quantitative survey of a named plant
species in an ecosystem that you have studied. In your answer describe how you

recorded the results of your survey.

(ii) As a result of a disease, a species of plant disappeared from an ecosystem.

Suggest three possible effects of the disappearance of this plant on the populations of other

plants and animals in the ecosystem. (24)

LC '05 Q.12 (c)

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.

Estimate the number of clover plants in the field. (1 hectare = 10 000 m2)

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

(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.

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

..........................................................................................................................................................................

SEC Sample paper HL '04 Q.5

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
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5. Conservation & Pollution

1. (a) (i) What does an ecologist mean by the term conservation?

(ii) Give an outline of one conservation practice used in agriculture or fisheries or forestry. (9)

LC HL '09 Q.11 (a)

2. (c) (i) Waste management is a matter of growing concern in Ireland as the population expands.

Outline three problems associated with waste disposal.

(ii) Give an example of waste produced in agriculture or fisheries or forestry and describe how

it is managed.

(iii) Suggest two methods of waste minimisation.

(iv) Give one example of the use of micro-organisms in waste management. (24)

LC HL '08 Q.10 (c)

3. (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)

LC HL '06 Q.10 (c)

4. (a) What is meant by pollution? ..........................................................................................................................

........................................................................................................................................................................

Give an example of a human activity that results in the pollution of air or water ........................................

........................................................................................................................................................................

Suggest a means of counteracting this pollution ...........................................................................................

........................................................................................................................................................................

(b) Explain conservation in relation to wild plants and animals.

........................................................................................................................................................................

........................................................................................................................................................................

Suggest two reasons for conserving wild species.

(i) ...................................................................................................................................................................

(ii) .................................................................................................................................................................

State one conservation practice from agriculture or fisheries or forestry .....................................................

.........................................................................................................................................................................

LC HL '04 Q.5
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6. Cell Structure
1. (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.

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

…………………………………………………………………………………………………

LC HL '06 Q.8
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7. Enzymes and Metabolism

1. (b) (i) What is meant by the term metabolism?
(ii) “Enzymes are essential for metabolism”.

Explain why this statement is true.

(iii) In each of the following cases state whether the process is anabolic or catabolic.
1. Protein synthesis.

2. Conversion of ADP to ATP.

3. Reactions in which product molecules are larger than substrate molecules.

(iv) State one way by which an enzyme may be denatured.

(v) Give two features of a denatured enzyme.

(vi) Apart from carbon, hydrogen and oxygen, there is one other element always present in the

building blocks of enzymes. Name that element.

LC HL '11 Q.14 (b)

2. (b) (i) What is an enzyme?
(ii) What is meant by the specificity of an enzyme?

(iii) Explain how the Active Site Theory may be used to explain the specificity of enzymes.

(iv) Bioprocessing often involves the use of immobilised enzymes in a bioreactor.

1. What does the term immobilisation refer to when used about enzymes?

2. Explain the term bioreactor.

(v) Give one example of the use of immobilised enzymes in bioreactors.

In your answer name the enzyme, the substrate and the product.

LC HL '10 Q.14 (b)

3. (a) (i) What is meant by an enzyme’s optimum pH? ………………………………………………..

…………………………………………………………………………………………………

(ii) What is a denatured enzyme?....……………………………………………………………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(b) In the course of your studies you investigated the effect of denaturation by heat application on the

activity of an enzyme.

(i) Name the enzyme that you used………………………………………………………………

(ii) What substrate did you use? ………………………………………………………………….

(iii) Describe how you carried out the investigation. In your answer you must refer to the way

that you measured the enzyme’s activity..…………………………………………................

(iv) State the results that you obtained. ……………………...........................................................

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

LC HL '08 Q.9
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4. (a) (i) To which group of biomolecules do enzymes belong? ______________________________

(ii) Name a factor that influences the activity of an enzyme.

__________________________________________________________________________

(b) In the course of your practical investigations you prepared an enzyme immobilisation.

Answer the following questions in relation to that investigation.

(i) Describe how you carried out the immobilisation.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

(ii) In the space provided draw a labelled diagram of the apparatus that you used to investigate

the activity of the immobilised enzyme.

(iii) Briefly outline how you used the apparatus referred to in (b) (ii) above.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

LC HL '09 Q.9
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5. (a) (i) What is meant by an enzyme? ……………………………. …………………………………

…………………………………………………………………………………………………

(ii) Give an example of a protein that has a structural role. ….………………………………....

(b) Answer the following questions in relation to an investigation that you carried out to determine the

effect of temperature on enzyme action.

(i) Name the enzyme that you used. ……………………………………………………………..

(ii) Name the substrate of the enzyme. ……………………………………………………..……

(iii) State one factor that you kept constant during the investigation ……………………………..

…………………………………………………………………………………………………

(iv) How did you keep this factor constant?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(v) How did you vary the temperature? …………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(vi) How did you measure the rate of activity of the enzyme? ………………………..………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(vii) What was the result of your investigation?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

LC HL '07 Q.7
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6. (c) Enzymes can be immobilised and then used in bioprocessing.
(i) What is meant by immobilisation?

(ii) Name a substance that is used to immobilise enzymes.

(iii) Give two advantages of using immobilised enzymes.

(iv) Give one application of a named immobilised enzyme. In your answer, refer to substrate,

enzyme and product. (24)

LC HL '07 Q.11 (c)

7. (a) Immobilised enzymes are sometimes used in bioreactors.

(i) What is a bioreactor? …………………………………………………………………

……………………………………………………………………………………………

(ii) State one advantage of using an immobilised enzyme in a bioreactor.

…………………………………………………………………………………………….

(b) Answer the following questions in relation to an experiment that you carried out to immobilise
an enzyme and use that immobilised enzyme.

(i) Name the enzyme that you used ……………………………………………

(ii) Draw a labelled diagram of the apparatus that you used to immobilise the enzyme.

(iii) Describe how you used this apparatus to immobilise the enzyme. In your answer name the

solutions that you used and explain their purpose.

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

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

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

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

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

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

(iv) Describe briefly how you used the immobilised enzyme.

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

LC HL '05 Q.7



Leaving Certificate Higher Level Biology Questions

25

8. 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?.……………………………………………

LC HL '06 Q.3
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9. (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.

SEC Sample paper HL '04 Q.7
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8. Photosynthesis

1. (a) The graph shows the results of a classroom
investigation into the factors affecting the

rate of photosynthesis. The variable

investigated was either light intensity or

CO2 concentration.

Indicate clearly which factor you choose

to address and answer the following questions:

(i) Suggest a suitable plant for such an

investigation.

(ii) How was the rate of photosynthesis

measured?

(iii) Name a factor that must be kept constant

during this investigation.

(iv) Explain how you would keep constant the factor referred to in (iii).

(v) Why is it necessary to keep that factor constant?

(vi) 1. What happens to the rate of photosynthesis at X when the investigation is:

A. carried out at 25°C?

B. carried out at 35°C?

2. Give a reason for each answer.

LC HL '11 Q.14 (a)

2. (a) (i) Where in a plant cell does photosynthesis take place?
(ii) Give the alternative name of the first stage of photosynthesis.

(iii) During the first stage of photosynthesis energised electrons enter two pathways.

1. Where do the energised electrons come from?

2. Briefly describe the main events of each of these pathways.
(iv) 1. In the second stage of photosynthesis compounds of the general formula Cx(H2O)y are

formed. What name is given to this group of compounds?

2. From which simple compound does the plant obtain the H used to make compounds of

general formula Cx(H2O)y?

(v) Name the simple compound that supplies the necessary energy for the second stage

reactions.

LC HL '10 Q.14 (a)

3. (c) One laboratory activity that you carried out demonstrated the influence of light intensity or of
carbon dioxide concentration on the rate of photosynthesis. Answer the following in relation

to this activity:

(i) Explain how you measured the rate of photosynthesis.

(ii) Explain how you varied light intensity or carbon dioxide concentration.

(iii) State how you kept another named factor constant.

(iv) Draw a graph with labelled axes to show the results that you obtained.

(v) Briefly explain the trend in your graph. (24)

LC HL '09 Q.12 (c)
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4. (a) State a precise role for each of the following in photosynthesis:

(i) Carbon dioxide ………………………………………………………………………………..

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(ii) Water ………………………………………………………………………………………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(b) Answer the following questions in relation to an activity that you carried out to investigate the

influence of light intensity OR carbon dioxide concentration on the rate of photosynthesis.

(i) Name the plant that you used. ………………………………………………………………

(ii) How did you vary light intensity OR carbon dioxide concentration?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(iii) State a factor that you kept constant during the investigation.

…………………………………………………………………………………………………

(iv) How did you ensure that the factor that you mentioned in (iii) remained constant?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(v) How did you measure the rate of photosynthesis? ……………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(vi) Using labelled axes, sketch a graph to show how the rate of photosynthesis varied with the

factor mentioned in (ii) above.

LC HL '07 Q.9
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5. (a) (i) Name the openings in the leaf which allow the entry of carbon dioxide for photosynthesis.

State a factor which influences the diameter of these openings.

(ii) During photosynthesis oxygen is produced.

1. From what substance is oxygen produced?

2. In which stage of photosynthesis is oxygen produced?

3. Give two possible fates of oxygen following its production.

(iii) Give an account of the role of each of the following in photosynthesis:

1. ATP, 2. NADP.

LC HL '08 Q.14 (a)

6. (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. (9)

(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? (27)

(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. (24)

SEC Sample paper HL '04 Q.12
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7. The following graph shows how the rate of photosynthesis varied when a plant was subjected to

varying levels of light intensity or carbon dioxide concentration.

(a) What is happening at A? ……………………………………………………………………..….

(b) What is happening at B? …………………………………………………………………………

(c) Suggest a reason for your answer in (b) ………………………………………………………….

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

(d) Where in a cell does photosynthesis take place? …………………………………………………

(e) Give two sources of the carbon dioxide that is found in the atmosphere.

(i) ………………………………………………………………………………………………

(ii) ………………………………………………………………………………………………

(f) Suggest one way in which the rate of photosynthesis of plants in a greenhouse could be increased.

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

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

LC HL '05 Q.4

8. (a) ATP is an abbreviation. What does it stand for? Explain briefly the role of ATP in the energy
exchanges of a cell. (9)

(b) (i) The first stage of photosynthesis is commonly known as the light-dependent stage.

It involves the energising of electrons and their subsequent passage along two possible

pathways. Give an account of what happens on each of these pathways.

(ii) What is the fate of each of the products of the light-dependent stage? (27)

(c) The effect of changing light intensity or carbon dioxide concentration on the rate of

photosynthesis may be investigated by using the pondweed Elodea. Answer the following

in relation to this investigation.

(i) Why is a water plant rather than a land plant used in this experiment?

(ii) How is the temperature kept constant in this experiment?

(iii) If pond water is used in the experiment, it is likely to contain dissolved carbon dioxide.

Suggest two possible sources of carbon dioxide in pond water.

(iv) Explain how light intensity or carbon dioxide concentration may be varied.

(v) Each time light intensity or carbon dioxide concentration is varied a precaution is

necessary. What is this precaution and why is it necessary? (24)

LC HL '04 Q.11
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9. (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)

LC HL '06 Q.11
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9. Respiration
1. Cellular respiration may occur in one stage or two stages.

(a) Give two differences, other than location, between Stage 1 and Stage 2.

(i) ______________________________________________________________________________

(ii) _____________________________________________________________________________

(b) Where in a cell does Stage 1 occur?

________________________________________________________________________________

(c) What term is used to describe respiration in which only Stage 1 occurs?

________________________________________________________________________________

(d) Name a chemical end product of the type of respiration referred to in (c).

________________________________________________________________________________

(e) In Stage 2 of respiration electrons pass along an electron transport chain, releasing energy. In what

molecule is this energy stored in the cell?

________________________________________________________________________________

(f) To what are these electrons transferred at the end of the electron transport chain?

________________________________________________________________________________

LC HL '11 Q.6

2. (a) ATP and NAD / NADP+ play important roles in cell activities.

(i) Name the substance X, formed by the loss of a phosphate group.

(ii) The ATP cycle is kept going by Y. What is Y?

(iii) Suggest a role for NAD / NADP+ in cell activities. (9)

(b) (i) What name is given to the first stage of respiration?

(ii) The first stage ends with the formation of pyruvate (pyruvic acid).

In anaerobic conditions, what is produced from this pyruvate:

1. In muscle cells?

2. In yeast cells?

(iii) If conditions are aerobic, pyruvate next passes to an organelle in which the second stage of

respiration takes place. Name this organelle.

(iv) In this organelle pyruvate is broken down to CO2 and a two-carbon compound. Name this

two-carbon compound.

(v) This two-carbon compound passes directly into a series of reactions in the second stage of

respiration.

Name this series of reactions and give one product, other than electrons, of these reactions.

(vi) The electrons released from the above reactions pass along a transport chain and in the

process energy is released.

1. To what use is this energy put?

2. At the end of the transport chain what happens to the electrons? (27)

LC HL '09 Q.12 (a), (b)
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3. (a) Write a balanced equation on the line below to represent aerobic respiration.

........................................................................................................................................................................

(b) The first stage of respiration takes place in the cytosol. What is the cytosol?

........................................................................................................................................................................

(c) Does the first stage of respiration release a small or large amount of energy? .............................................

(d) What is fermentation? ...................................................................................................................................

........................................................................................................................................................................

(e) Where in the cell does the second stage of aerobic respiration take place? ..................................................

(f) Is oxygen required for the second stage of aerobic respiration? ...................................................................

(g) Suggest a situation in which some cells in the human body may not be able to engage in the second

stage of aerobic respiration. ..........................................................................................................................

LC HL '08 Q.5

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? …………………………………………………….

LC HL '06 Q.4
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5. (a) (i) For what is ATP an abbreviation?

(ii) What is the role of ATP in cells? (9)

(b) (i) What name is given to the first stage of respiration?

(ii) Where in a cell does this first stage take place?

(iii) To what substance is glucose normally converted in this first stage of respiration?

(iv) Is oxygen required for this conversion?

(v) Name a compound to which the substance that you have named in (iii) may be converted,

in the absence of oxygen.

(vi) In aerobic respiration, the product of the first stage moves to the mitochondrion.

Outline subsequent events in the total breakdown of this product. (27)

LC HL '07 Q.11 (a), (b)

6. (a) (i) Distinguish between aerobic and anaerobic respiration.

(ii) Write a balanced equation to summarise aerobic respiration. (9)

(b) Answer the following questions in relation to the first stage of respiration.

(i) Where in the cell does this stage occur?

(ii) During this stage a small amount of energy is released. Explain the role of ADP in relation

to this released energy.

(iii) What is the final product of this stage under aerobic conditions?

(iv) If conditions in the cell remain aerobic the product you have named in (iii) is used for the

second stage of respiration. Where does this second stage take place?

(v) If conditions in a human cell (e.g. muscle) become anaerobic the product named in (iii) is

converted to another substance. Name this other substance.

(vi) When the substance named in (v) builds up in the blood, a person is said to be in oxygen

debt. This debt must eventually be paid. Suggest how the debt is paid. (24)

(c) If yeast cells are kept in anaerobic conditions alcohol (ethanol) and another substance are produced.

(i) Describe, with the aid of a diagram, how you would keep yeast under anaerobic conditions

in the laboratory.

(ii) Name a carbohydrate that you would supply to the yeast as an energy source.

(iii) Give an account of a chemical test to demonstrate that alcohol (ethanol) has been produced.

Include the initial colour and final colour of the test.

(iv) What is the other substance produced under anaerobic conditions?

(v) Alcohol (ethanol) production is an example of fermentation. How would you know when

fermentation has ceased?

(vi) Why does fermentation eventually cease? (27)

LC HL '05 Q.11
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7. (a) Yeast cells produce ethanol (alcohol) in a process called fermentation.
Is this process affected by temperature? Explain your answer. ........................................................

.............................................................................................................................................................................

(b) Answer the following in relation to an experiment to prepare and show the presence of

ethanol using yeast.

Draw a labelled diagram of the apparatus you used.

Name a substance that yeast can use to make ethanol.

....................................................................................

What substance, other than ethanol, is produced

during fermentation? ................................................

Describe the control that you used in this experiment.

....................................................................................

....................................................................................

Explain the purpose of a control in an experiment.

.............................................................................................................................................................................

How did you know when the fermentation was finished? .................................................................................

.............................................................................................................................................................................

Why were solutions of potassium iodide and sodium hypochlorite added to the reaction vessels after a

certain period of time?

.............................................................................................................................................................................

Name a substance produced during aerobic respiration

that is not produced during fermentation. ....................................................................................

LC HL '04 Q.7
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10. Diffusion and Osmosis

1. (c) (i) State the precise location of the cell membrane in plant cells.

(ii) With what type of cell do you associate membrane-bound organelles?

(iii) What corresponding term is used to describe bacterial cells?

(iv) The cell membrane is described as being selectively permeable. What does this mean?

(v) Why is diffusion alternatively known as passive transport?

(vi) Osmosis may be described as “a special case of diffusion”. Explain why.

(vii) Describe, with the aid of a labelled diagram, how you demonstrated osmosis in the laboratory.

(viii) Name the structure by which Amoeba gets rid of excess water that has entered by osmosis.

LC HL '11 Q.14 (c)

2. (c) (i) In relation to membranes in cells, explain what is meant by selective permeability.

(ii) Give two locations in a cell at which there is a selectively permeable membrane.

(iii) 1. What is diffusion?

2. In the case of a named molecule, give a precise location at which it diffuses in the human

body.

(iv) Explain the biological basis for the use of high sugar or high salt concentrations in the

preservation of food.

LC HL '10 Q.14 (c)
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3. (a) (i) How is osmosis important in plant cells?

..................................................................................................................................

..................................................................................................................................

(b) (i) Name an artificial membrane that could be used in an experiment to demonstrate

osmosis.

..................................................................................................................................

(ii) Describe how the artificial membrane is prepared for use before it is filled with

the sugar solution.

..................................................................................................................................

..................................................................................................................................

(iii) Once filled with the sugar solution, what must be done with the artificial

membrane before the experiment is started?

..................................................................................................................................

..................................................................................................................................

(iv) Draw a labelled diagram of the apparatus used in the experiment to demonstrate

osmosis. Include a control.

(v) How would you know if osmosis had taken place?

..................................................................................................................................

..................................................................................................................................

(vi) How would you set up the control for this experiment?

..................................................................................................................................

..................................................................................................................................

(vii) What is the purpose of the control?

..................................................................................................................................

..................................................................................................................................

LC HL '06 Q.8
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11. Cell Continuity

1. Use your knowledge of mitosis to answer the following questions:

(a) What is the role of mitosis in single-celled organisms?

________________________________________________________________________________

(b) What medical term is used for the group of disorders in which certain cells lose normal control of
mitosis?

________________________________________________________________________________

(c) Suggest a possible cause of one of the group of disorders referred to in (b).

________________________________________________________________________________

(d) Name the stage of mitosis in which the chromosomes are located at the equator of the cell and
before they begin to separate.

________________________________________________________________________________

(e) To what are the chromosomes attached in the stage of mitosis referred to in (d)?

________________________________________________________________________________

(f) Towards the end of mitosis, in what type of cell does a cell plate form?

________________________________________________________________________________

(g) Give one way in which mitosis differs from meiosis.

________________________________________________________________________________

LC HL '11 Q.2

2. The diagram shows a stage of mitosis.

(a) Name this stage of mitosis. ________________

(b) Give a feature from the diagram which allowed

you to identify this stage.

_______________________________________

_______________________________________

(c) Name the parts of the diagram labelled A and B.

A. _____________________________________

B. _____________________________________

(d) What is the function of mitosis in single-celled organisms? _________________________________

(e) Give one function of mitosis in multicellular organisms. ___________________________________

(f) Give one location where mitosis occurs in flowering plants. ________________________________

LC HL '09 Q.5
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3. The diagram represents the cell cycle.

(a) What stage of the cycle is represented by X? ………....................

(b) Give the names of the two processes involving DNA

which take place during stage X.

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

2 …….………………………………………................................

(c) For convenience of study, mitosis is divided into four stages.

List these in order starting at A.

………………………………………………………………........

(d) In which of the stages of mitosis that you have listed in (c) would you expect to see the spindle

fibres contracting? ……………………………………………………………………………………

(e) Explain the term diploid number ………………………………………………………………………

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

(f) What term is used to describe a group of disorders of the body in which cells lose the normal

regulation of mitosis? ………………………………………………………………………….

LC HL '08 Q.2

4. Study the diagram of a stage of mitosis in a
diploid cell and then answer the questions below.

(a) Name A, B and C.

A ..……………………...

B ……………………......

C ……..………………….

(b) What stage of mitosis is shown?

…………………………………...

Give a reason for your answer. ……………………………………………………………………….

(c) What is the diploid number of this nucleus which is undergoing mitosis? ……………………………

(d) Give a role of structure A. …………………………………………………………………………….

(e) Some cells in the human body undergo meiosis. Give one function of meiosis……………………….

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

LC HL '07 Q.3
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5. (a) In the space draw a diagram of a nucleus during

metaphase of mitosis where 2n = 6.

Label the spindle and a centromere in your diagram.

(b) State a function of mitosis in a single-celled organism.

……….………………………………………………

(c) State a function of mitosis in a multicellular organism.

…………………………………………………………

(d) State one way in which mitosis differs from meiosis. ……………………………..................…………….

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

(e) When the normal control of mitosis in a cell is lost, cancer may result. Suggest two possible causes
of cancer.

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

2. …………………………………………………….………………….………………………

LC HL '05 Q.5
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12. Cell Diversity

1. (a) What is a tissue? …....................................................................................................................................

(b) Name a tissue found in plants ...………………………………………………………………………….

(c) Give a function of the tissue referred to in part (b) ……………………………………………………..

(d) Name a tissue found in animals………………………………………………………………………......

(e) Give a function of the tissue referred to in part (d)…………………………………………………........

(f) Explain what is meant by the term tissue culture ………………………………………………………..

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

(g) Give one application of tissue culture ……………………………………………………………………

LC HL '10 Q.4

2. (a) (i) Define the term tissue.

................................................................................................................................

(ii) Name an animal organ and two associated tissue types.

Name: ..........................................................................

1. ..................................................................................

2. ..................................................................................

(iii) Vascular tissue is associated with which function in multicellular organisms?

(b) (i) Why is tissue culturing said to be an in-vitro process?

...............................................................................................................................

(ii) Give two requirements for the growth of a tissue culture to be successful.

1. ...........................................................................................................................

2. ...........................................................................................................................

(iii) State one useful application of tissue culturing.

...............................................................................................................................

LC HL '06 Q.4
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13. DNA & Protein Synthesis

1. (a) (i) How are the two strands of a DNA molecule joined together? ________________________

(ii) What is ‘junk’ DNA? ________________________________________________________

(b) Answer the following questions by referring to the procedures that you used to isolate DNA from a

plant tissue.

(i) Having obtained a plant tissue e.g. onion,

1. What was the first procedure that you followed?

_________________________________________________________________________

2. What was the reason for that procedure?

_________________________________________________________________________

(ii) Washing-up liquid is then used in the isolation. Give a reason for its use.

__________________________________________________________________________

(iii) Salt (sodium chloride) is also used in the isolation. Give a reason for its use.

__________________________________________________________________________

(iv) 1. What is a protease?

__________________________________________________________________________

2. Why is a protease necessary when isolating DNA?

__________________________________________________________________________

(v) The final stage of the isolation involves the use of freezer-cold ethanol.

1. Describe how it is used. ___________________________________________________

2. For what purpose is it used? ________________________________________________

LC HL '11 Q.9

2. Part (a) deals with DNA structure and replication.

(a) (i) Name the base in DNA that pairs with cytosine.

(ii) What are the two main events in the replication of DNA? (9)

Part (b) deals with protein synthesis.

(b) (i) Explain the terms transcription and translation.

(ii) In which structures in the cell does translation occur?

(iii) How many bases in sequence make up a codon in mRNA?

(iv) Each mRNA codon specifies one of three possible outcomes during protein synthesis.

Name these three possible outcomes.

(v) What does the letter ‘t’ stand for in tRNA?

(vi) During translation one end of a tRNA molecule attaches to an mRNA codon.

What is usually attached to the other end of the tRNA molecule? (27)

LC HL '10 Q.10 (a), (b)
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3. (b) (i) DNA is made of units called nucleotides. Draw a labelled diagram of a nucleotide to show
its three constituent parts.

(ii) Which of the labelled parts in your diagram in (i) may vary from nucleotide to nucleotide?

(iii) The genetic code is contained within the DNA of chromosomes. Briefly describe the nature

of this code.

(iv) What is meant by non-coding DNA?

(v) Give one structural difference between DNA and RNA.

(vi) Name a cell organelle, apart from the nucleus, in which DNA is found.

LC HL '08 Q.14 (b)

4. (a) (i) The DNA molecule is composed of two strands held together by paired bases.
1. Which base can link only to thymine?

2. Which base can link only to cytosine?

(ii) Name the type of bonding which occurs between members of a base pair. (9)

(b) (i) Explain what is meant by the term DNA profiling.

(ii) Give a brief account of the stages involved in DNA profiling.

(iii) Give two applications of DNA profiling.

(iv) What is genetic screening? (27)

(c) “The same amount of DNA is present in nuclei of cells taken from the liver, heart, pancreas and

muscle of a rat.”

(i) Use your knowledge of DNA and mitosis to explain this statement.

(ii) Name a cell produced by the rat which will contain a different amount of DNA in its

nucleus to those mentioned above.

(iii) Briefly outline how you isolated DNA from a plant tissue. (24)

LC HL '07 Q.10

5. (a) Copy the diagram into your answer book and then complete it to show the complementary
base pairs of the DNA molecule. Label all parts not already labelled. (9)

(b) The genetic code incorporated into the DNA molecule finds its expression in part in the

formation of protein. This formation requires the involvement of a number of RNA molecules.

List these RNA molecules and briefly describe the role of each of them. (24)

LC HL '04 Q.13
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6. (a) Explain each of the following terms in relation to DNA.

(i) Replication ..............................................................................................................................................

..................................................................................................................................................................

(ii) Transcription ............................................................................................................................................

..................................................................................................................................................................

(b) As part of your practical activities you extracted DNA from plant tissue. Answer the following questions

in relation to this experiment.

(i) What plant did you use? .......................................................................................................................

(ii) It is usual to chop the tissue and place it in a blender. Suggest a reason for this.

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

(iii) For how long should the blender be allowed to run? .............................................................................

(iv) Washing-up liquid is normally used in this experiment. What is its function?

................................................................................................................................................................

................................................................................................................................................................

(v) Salt (sodium chloride) is also used. Explain why.

................................................................................................................................................................

................................................................................................................................................................

(vi) What is a protease enzyme? .................................................................................................................

(vii) Why is a protease enzyme used in this experiment? ............................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

(viii) The final separation of the DNA involves the use of alcohol (ethanol). Under what condition is the

alcohol used? .........................................................................................................................................

LC HL '05 Q.8

7. (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. (24)

SEC Sample paper HL '04 Q.11 (c)
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14. Genetics

1. (b) In the antirrhinum (snapdragon) there is no dominance between the allele for red flower and the allele
for white flower. Heterozygous individuals have pink flowers.

The allele for tall stem is dominant to the allele for short stem.

These pairs of alleles are located on different chromosome pairs.

(i) What is the significance of the fact that the two allele pairs are located on different

chromosome pairs?

(ii) A plant which had pink flowers and was heterozygous in respect of stem height was crossed

with one which had white flowers and a short stem.

1. Using suitable symbols determine the genotypes of all the possible offspring of this cross.

2. For each of your answers, state the phenotype that would result. (27)

(c) Distinguish between the members of each of the following pairs of terms, by writing a sentence

about each member of each pair.
(i) Gene and allele.

(ii) Homozygous and heterozygous.

(iii) Genotype and phenotype.

(iv) Linkage and sex linkage. (24)

LC HL '11 Q.13 (b), (c)

2. In each of the following cases read the information provided and then, from the list below, choose the
correct percentage chance of obtaining the indicated offspring in each case.

0% 10% 25% 50% 75% 100%

(a) In the fruit fly Drosophila the allele for full wing is dominant to the allele for vestigial wing. One

parent was homozygous in respect of full wing and the other parent was heterozygous.

What is the % chance of obtaining offspring with full wing?

% =

(b) In roses there is incomplete dominance between the allele governing red petals and the allele

governing white petals. Heterozygous individuals have pink petals. A plant with pink petals was

crossed with a plant with white petals.

What is the % chance of obtaining offspring with white petals?

% =

(c) In Dalmatian dogs the allele for brown spots is recessive to the allele for black spots. The two

parents were heterozygous in respect of spot colour.

What is the % chance of obtaining offspring with black spots?

% =

(d) Red hair in humans is recessive to all other hair colours. A red-haired woman and a black-haired

man, whose own father was red-haired, started a family.

What is the % chance of obtaining offspring with red hair?

% =

LC HL '10 Q.2
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3. (c) Distinguish between the terms in the following pairs by writing one sentence about each

member of each pair.
(i) Haploid and diploid

(ii) Homozygous and heterozygous

(iii) Genotype and phenotype

(iv) Segregation and independent assortment. (24)

LC HL '10 Q.10 (c)

4. (a) (i) State Mendel’s Law of Segregation.
(ii) Name two cell organelles, other than the nucleus, that contain DNA. (9)

(b) In guinea pigs the allele for black hair (B) is dominant to the allele for brown hair (b) and the allele

for short hair (S) is dominant to the allele for long hair (s). The alleles governing hair colour are

located on a different chromosome pair to those governing hair length.

(i) Explain the terms alleles and dominant.

(ii) What term is used to describe alleles that lie on the same chromosome?

(iii) Why is it significant that the two pairs of alleles, mentioned above in relation to guinea pigs,

are located on different chromosome pairs?

(iv) Determine all the possible genotypes and phenotypes of the offspring of a cross between the

following guinea pigs:

Brown hair, heterozygous short hair X Heterozygous black hair, long hair (27)

(c) (i) Explain the term species.

(ii) Within a species a considerable degree of variation is usually seen.

1. What is meant by variation?

2. State two causes of variation.

(iii) What is the significance of inherited variation in the evolution of species?

(iv) State two types of evidence used to support the theory of evolution. (24)

LC HL '09 Q.10

5. (a) Explain the following terms which are used in genetics: homozygous, recessive, phenotype. (9)

(b) In the fruit fly, Drosophila, the allele for grey body (G) is dominant to the allele for ebony body (g)

and the allele for long wings (L) is dominant to the allele for vestigial wings (l). These two pairs of

alleles are located on different chromosome pairs.

(i) Determine all the possible genotypes and phenotypes of the progeny of the following cross:

grey body, long wings (heterozygous for both) X ebony body, vestigial wings.

(ii) What is the significance of the fact that the two allele pairs are located on different

chromosome pairs? (27)

(c) Haemophilia in humans is governed by a sex-linked allele. The allele for normal blood clotting (N)

is dominant to the allele for haemophilia (n).

(i) What is meant by sex-linked?

(ii) Determine the possible genotypes and phenotypes of the progeny of the following cross:

haemophilic male X heterozygous normal female. (24)

LC HL '08 Q.11
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6. (a) In genetics, what is meant by sex linkage? ………………………………………………………….

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

(b) In humans a sex-linked recessive allele c is responsible for red-green colour blindness.

Complete the blank spaces above the lines in the following cross.

_____ ______ X X

Parents:

Gametes: _______ _______ X ________ _________

F1:

Phenotypes:

Sex: ___________ ___________ ____________ ___________

Vision: ___________ ___________ ____________ ___________

LC HL '07 Q.5

7. (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)

LC HL '06 Q.12

X
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8. (b) Cystic fibrosis is a serious condition that affects the lungs and digestive system. The condition

results from the inheritance of a single pair of recessive alleles.

(i) Explain each of the underlined terms.

(ii) Suggest why a person with an heterozygous allele pair does not suffer from the condition.

(iii) If both parents are heterozygous what is the percentage chance that one of their children

may inherit the condition? Explain how you obtained your answer.

(iv) What is meant by genetic screening?

(v) Parents who are suspected of being carriers of disease-causing alleles may be advised to

consider a genetic test. Suggest a role for such a test after in-vitro fertilisation. (27)

(c) (i) Define the following terms as used in genetics; linkage, sex linkage.

(ii) Explain why linked genes do not assort independently.

(iii) Red-green colour blindness is a sex (X)-linked condition. Normal red-green vision results

from the possession of a dominant allele (C). In each of the following cases give the

genotypes of the mother and of the father.

1. A family in which one daughter is red-green colour blind and one daughter

has normal colour vision.

2. A family in which all the sons are red-green colour blind and all the daughters

are carriers (heterozygous). (24)

LC HL '05 Q.10 (b), (c).

9. In tomato plants the allele responsible for purple stem (P) is dominant to that for green stem (p) and the allele for

cut leaf (C) is dominant to the allele for potato type leaf (C). A plant with a purple stem and cut leaves was

crossed with a plant with a green stem and potato type leaves. A total of 448 seeds was obtained. When the seeds

were germinated four types of progeny resulted and they had the following phenotypes;

110 purple stem and cut leaves

115 green stem and potato type leaves

114 purple stem and potato type leaves

109 green stem and cut leaves

What were the genotypes of the tomato plants that gave rise to these progeny? ....................................................

Do the progeny of this cross illustrate the Law of Independent Assortment? ........................................................

Explain your answer. ...............................................................................................................................................

...................................................................................................................................................................................

...................................................................................................................................................................................

...................................................................................................................................................................................

LC HL '04 Q.3
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10. (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. (9)

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

(ii) In cattle the allele for red coat (R) is dominant to the allele for black coat (r) 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. (27)

SEC Sample paper HL '04 Q.11

11. The diagram shows the
distribution of heights

in a group of men

between the ages of 18

and 23.

What term is used by

biologists to describe

differences within a

population with respect

to features such as height?

...........................................................

State two factors that could be responsible for the differences shown.

1. ......................................................................................................................................................................

2. ......................................................................................................................................................................

Would you expect a similar distribution if the students were weighed instead of being measured

for height? Explain your answer .

...................................................................................................................................................................................

What is a mutation? .................................................................................................................................................

State one cause of mutation. ....................................................................................................................................

Give an example of a condition, found in the human population, that results from a mutation.

...................................................................................................................................................................................

LC HL '04 Q.2
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15. Genetic Engineering

1. (a) What is genetic engineering? ________________________________________________________

________________________________________________________________________________

(b) Name three processes involved in genetic engineering.

1. _____________________________________________

2. ______________________________________________

3. ______________________________________________

(c) Give an example of an application of genetic engineering in each of the following cases:

1. A micro-organism. _______________________________________________________________

2. An animal. _____________________________________________________________________

3. A plant. _______________________________________________________________________

LC HL '09 Q.6

2. (a) (i) What is meant by genetic engineering?

(ii) State two applications of genetic engineering, one involving a micro-organism and one
involving a plant.

LC HL '05 Q.10 (a)
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3. (c) Read the following passage and answer the questions that follow.

Dolly, the most famous sheep in the world, was cloned in the Roslin Institute in Scotland in

1996. When this was announced in February 1997 it caused a sensation, because until then

many scientists thought that such cloning was impossible.

Such cloning is the production of one or more animals that are genetically identical to an

existing animal. This cloning technique is based on the fact that, with the exception of the

sperm and the egg, every cell in the body contains in its DNA all of the genetic material needed to make

an exact replica of the original body. During the normal development process from embryo to fully-fledged

animal, all of the cells in the body are differentiated to perform specific physiological functions.

Before Dolly, the majority view was that such differentiated cells could not be reprogrammed

to be able to behave as fertilised eggs.

Dolly was produced by a process known as “adult DNA cloning”, which produces a duplicate of an

existing animal. The technique is also known as “cell nuclear replacement”. During adult DNA cloning,

the DNA is sucked out from a normal unfertilised egg cell, using a device that acts somewhat like a

miniature vacuum cleaner. DNA that has already been removed from a cell of the adult to be copied is

then inserted in place of the original DNA. Following this stage, the cell containing the inserted DNA

is implanted in the womb of an animal of the same species, and gestation may begin.

To make Dolly, a cell was taken from the mammary tissue of a six-year-old sheep. Its DNA

was added to a sheep ovum (egg) from which the nucleus had been removed. This artificially fertilised

cell was then stimulated with an electric pulse and implanted in an ewe.

(i) What is the difference between a nucleus of an egg cell and that of a somatic (body) cell of

an animal?

(ii) Suggest an advantage of producing genetically identical animals.

(iii) Suggest a disadvantage of producing genetically identical animals.

(iv) “Every cell in the body contains in its DNA all of the genetic material needed to make an

exact replica of the original body”. Comment on this statement.

(v) What is the precise meaning of the term “implanted” in the extract above?

(vi) Suggest a purpose for stimulating the fused egg with an electric pulse.

(vii) What do you think is meant by the phrase “artificially fertilised cell”? (27)

LC HL '04 Q.13 (c)



Leaving Certificate Higher Level Biology Questions

52

16. Bacteria

1. (c) The diagram shows a bacterial growth curve.

(i) A and B represent the labels on the axes.

What does each of them stand for?

(ii) What term is applied to the part of the curve labelled x?

What is happening during x?

(iii) What term is applied to the part of the curve labelled y?

What is happening during y?

(iv) Copy the diagram into your answer book and continue the

curve to show the next phase.

Explain why you have continued the curve in this way.

(v) Distinguish between batch and continuous flow food

processing using micro-organisms in the food industry.

LC HL '08 Q.15 (c)

2. (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.

LC HL '06 Q.15 (b)

3. (b) (i) Draw and label a diagram to show the basic structure of a typical bacterial cell.

(ii) Other than being prokaryotic, state two ways in which a typical bacterial cell differs from a

typical human cell (e.g. cell from cheek lining).

(iii) Describe how some bacteria respond in order to survive when environmental conditions

become unfavourable.

(iv) What is meant when a bacterium is described as being pathogenic?

(v) What are antibiotics? Use your knowledge of the Theory of Natural Selection to explain the

possible danger involved in the misuse of antibiotics.

LC HL '05 Q.15
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17. Fungi

1. (c) The diagram below shows part of the mycelium of the fungus Rhizopus.

(i) Give the name and state a function of the part labelled A.

(ii) Name part B and explain why the reproduction associated with it is asexual.

(iii) The nutrition of Rhizopus is described as being saprophytic.

1. What does the term saprophytic mean?

2. Explain the importance of saprophytic nutrition in the overall scheme of nature.

(iv) Saprophytic nutrition is a form of heterotrophic nutrition.

What does the term heterotrophic mean?

(v) Name another form of nutrition employed by some fungi.

(vi) Give two examples of harmful members of the kingdom Fungi.

LC HL '11 Q.15 (c)

2. (c) (i) Identify the organism shown in the diagram.

(ii) To which kingdom does this organism belong?

(iii) Name the parts labelled A, B and C.

(iv) 1. Give a role, other than anchorage, for structure X.

2. Describe how X carries out this role.

(v) Which term describes the mode of nutrition of this organism.

(vi) The cells of this organism are described as eukaryotic.

Give two characteristic features of eukaryotic cells.

(vii) What corresponding term is used to describe bacterial cells?

LC HL '09 Q.14 (c)
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3. (a) (i) Name a fungus, other than yeast, that you studied during your course.

…………………………………………………………………………………………………

(ii) Give one way in which the fungus that you have named in (i) differs from yeast.

…………………………………………………………………………………………………

(b) Answer the following questions in relation to your investigation of the growth of leaf yeast.

(i) It was necessary to use a nutrient medium. What is a nutrient medium?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(ii) Name the nutrient medium that you used. …………………………………………………….

(iii) The nutrient medium should be sterile. Explain the underlined term.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(iv) Describe, in words and/or labelled diagram(s), how you conducted the investigation.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

(v) What was the result of your investigation?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

LC HL '07 Q.8
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4. (a) (i) Yeasts are eukaryotic organisms. What does this mean? ……………………………….

…………………………………………………………………………………………….

(ii) To which kingdom do yeasts belong? ………………………………………………

(b) Answer the following questions in relation to an experiment that you carried out to investigate the

growth of leaf yeast.

(i) From which plant did you collect the leaf sample? ……………………………….

(ii) Describe how you collected the leaf sample. ………………………………………..

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) What did you do with the leaves when you returned to the laboratory? ……………..

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………….

…………………………………………………………………………………………….

(iv) Nutrient agar plates are used in this experiment. What are nutrient agar plates and what is

their purpose? …………………………………………………………………………..

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(v) What did you observe in the agar plates at the end of the experiment? ……………..

……………………………………………………………………………………………

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

(vi) Having finished the experiment, what did you do with the agar plates?

…………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………………………….

LC HL '05 Q.9
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5. (c) Saprophytic and parasitic fungi are widespread in nature.

(i) Explain each of the underlined terms.

(ii) State a role of each of these types of fungus in the overall scheme of nature.

(iii) Give one example of a beneficial fungus and one example of a harmful fungus.

(iv) State a function for each of the following structures that are found in fungi;

rhizoid, sporangium, gametangium, zygospore.

LC HL '05 Q.15 (c)

6. (c) (i) Draw a labelled diagram to show the structure of Rhizopus. State one feature in your diagram

that indicates that Rhizopus belongs to the kingdom Fungi.

(ii) Sexual reproduction in Rhizopus leads to the formation of a zygospore. Show, by means of

labelled diagrams, the stages involved in the production of the zygospore.

(iii) Explain what happens when the zygospore reaches a location at which conditions for its

germination are suitable.

LC HL '04 Q.15 (c)

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

State one 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 leaf 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.

.......................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

SEC Sample paper HL '04 Q.8
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18. Viruses

1. The diagram shows a virus attached to a host cell.

(a) (i) What is part A made of ? …………….....

(ii) What is part B made of ? ……………….

(b) Briefly describe how viruses reproduce

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

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

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

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

(c) During 2009 swine flu spread through the population of many countries. Younger people

were more at risk of becoming ill with swine flu than older people. Using your

knowledge of the immune system, suggest a reason for this.

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

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

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

LC HL '10 Q.6

2. (b) (i) Comment on the difficulty of defining viruses as living organisms.

(ii) What are the two main biochemical components of a virus particle?

(iii) Name two diseases caused by viruses.

(iv) Give an example of a beneficial application of a virus.

(v) What is an antibiotic?

(vi) Antibiotics should not be prescribed for a person suffering from a viral infection.

Suggest a reason for this.

LC HL '07 Q.14(b)

3. (a) (i) Comment briefly on the difficulty in classifying viruses as living organisms.

(ii) Name two diseases of humans caused by viruses.

(iii) Name two types of lymphocyte and state a role of each when viruses or other microorganisms

enter the blood.

(iv) “Immunity that results from vaccination is effectively the same as the immunity that

develops following an infection”. Do you agree with this statement? Explain your answer.

LC HL '05 Q.15 (a)
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19. Kingdom Protista – Amoeba

1. The diagram shows the structure of Amoeba.

(a) Name the parts labelled A, B and C.

A ………………………………. B ……………………………….. C ……………………………......

(b) To which kingdom does Amoeba belong? …….…………………………………………………………

(c) Is the cell of Amoeba prokaryotic or eukaryotic? …….………………………………………………….

(d) Give a reason for your answer to part (c) …....…………………………………………………………..

(e) Give one function of A in Amoeba ………………………………………………………………............

(f) 1. Give one function of B in Amoeba…………………………………………………………….......

2. Suggest one reason why B is more active in freshwater amoebae than in marine amoebae.

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

LC HL '10 Q.3
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20. Plant Structure

1. (a) (i) Why is a dicotyledonous (dicot) plant so called? __________________________________

(ii) Name a dicotyledonous plant. _________________________________________________

(b) (i) Describe in detail how you prepared a microscope slide of a transverse section of the stem

of a dicotyledonous plant.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

(ii) Give an account of the procedures that you followed in order to view your slide under the

microscope.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

(iii) In the space below draw enough of your section to show and label the location of each of

the following:

1. Phloem. 2. Xylem. 3. Ground tissue.

LC HL '09 Q.7
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2. The diagrams represent two forms of a vascular plant tissue,

as seen under the microscope.

(a) Name this vascular tissue.

…………………………

(b) Identify the two forms of this tissue.

A ………………………….....

B …………………………….

(c) The walls of A and B are reinforced

with a hard material. Name this material.

……………….……...............

(d) Where precisely is this vascular tissue found in the stem of a young dicotyledonous plant?

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

(e) Name another vascular tissue ……………………………………………………………………….....

LC HL '07 Q.6

3. (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.

LC HL '06 Q.14 (c)
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4. (a) Observation of a transverse section of a dicotyledonous stem reveals vascular and other tissues.
Name two of the tissues that are not vascular tissues.

1. ........................................................................ 2. .....................................................................................

(b) Answer the following questions in relation to the preparation of a microscope slide of a transverse
section of a dicotyledonous stem.

State one reason why you used an herbaceous stem rather than a woody one.

.........................................................................................................................................................................

.........................................................................................................................................................................

Explain how you cut the section.

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

Why is it desirable to cut the section as thinly as possible? ..........................................................................

.........................................................................................................................................................................

Draw a diagram of the section as seen under the microscope. Label the vascular tissues that can be seen.

State one precise function of each of the vascular tissues labelled in your diagram.

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

LC HL '04 Q.8
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21. Transport in Plants

1. (b) (i) Name the tissue in plant stems through which water rises to the leaves.

(ii) Give one way in which this tissue is adapted for the transport of water.

(iii) Give a precise location of this tissue in the stem.

(iv) State another function of the tissue referred to in (i).

(v) The cohesion-tension model of transport attempts to explain water movement in

plants against a particular force. Name this force.

(vi) Describe the principal features of the cohesion-tension model.

(vii) Name the two scientists mainly associated with the cohesion-tension model of transport.

LC HL '11 Q.15 (b)

2. (a) The passage of water through a plant is known as the transpiration stream. Answer the following

questions in relation to the transpiration stream.

(i) Explain how water enters the plant at the root hair.

(ii) Do minerals enter the plant by the process that you have indicated in (i)?

Explain your answer.

(iii) How is xylem adapted for its role in water transport?

(iv) Strong forces of attraction exist between water molecules. Give an account of the

importance of these forces in raising water to great height in trees.

LC HL '05 Q.14 (a)

3. (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.

SEC Sample paper HL '04 Q.15 (a)
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4. (a) The diagram shows part of the under

surface of a leaf as seen through the

microscope. A is an aperture.

B and C are cells.

Name A, B, C.

A ................................................

B ....................................................

C ......................................................

What is the function of A?

...........................................................................................................................................................................

...........................................................................................................................................................................

Name a factor that influences the diameter of A. ............................................................................................

Name the apertures in stems that are equivalent to A. .....................................................................................

(b) In some species of flowering plants the leaves are modified for the storage of food.

Name a plant in which the leaves are modified for food storage. ....................................................................

Name a carbohydrate that you would expect to find in the modified leaves of the plant that you

named above. ....................................................................................................................................................

Name a type of modified stem that functions in food storage. .........................................................................

LC HL '04 Q.4

B

C

A



Leaving Certificate Higher Level Biology Questions

64

22. Plant Responses

1. (a) (i) What do you understand by the term adverse external environment?

(ii) Give two ways in which plants protect themselves from adverse external environments. (9)

(b) (i) Name the group of substances in plants which control responses to external stimuli.

(ii) 1. What name is given to the regions in plants in which these substances are produced?

2. Give locations for two of these regions.

(iii) Most plant shoots are positively phototropic. Explain the underlined term.

(iv) How does the plant benefit from this response?

(v) Explain the mechanism of response by a plant to a named external stimulus. (27)

LC HL '11 Q.11 (a), (b)

2. The diagram shows a young plant growing in a tilted seed box.

(a) From which structure in the seed did A develop? _________________________________________

(b) Name the growth response shown by A. ________________________________________________

(c) Name the growth response shown by B. ________________________________________________

(d) Suggest a benefit to the plant of the growth response shown by B.

________________________________________________________________________________

________________________________________________________________________________

(e) Give an example of a regulator in plants that inhibits growth. _______________________________

(f) Give two uses of plant growth regulators in horticulture.

1. ______________________________________________________________________________

2. ______________________________________________________________________________

LC HL '09 Q.2
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3. (a) (i) What is a tropism? ....................................…………………………………………………….

…………………………………………………………………………………………………

(ii) What is a plant growth regulator? …………………………………………………………….

…………………………………………………………………………………………………

(b) Answer the following in relation to an investigation that you carried out into the effect of the growth

regulator IAA on plant tissue.

(i) What plant tissue did you use? ………………………………………………………………...

(ii) Describe how you carried out the investigation.

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

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

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

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

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

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

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

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

(iii) Describe the control that you used.

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

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

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

(iv) Compare the results that you obtained in the experiment and in the control.

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

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

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

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

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

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

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

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

LC HL '10 Q.9
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4. Growth regulators in plants can promote growth or inhibit it.

(a) Give an example of each of the following:

(i) A growth regulator that promotes growth ……………………………………………………

(ii) A growth regulator that inhibits growth………………………………………………………

(b) In the course of your studies you investigated the effect of a growth regulator on plant tissue.

Answer the following questions in relation to that investigation.

(i) Name the plant that you used ……..…………………………………………………………

(ii) Describe how you carried out the investigation.

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(iii) Give a safety precaution that you took while carrying out the investigation.

........................................................................................................................................................

(iv) State the results that you obtained ................................................................................................

........................................................................................................................................................

LC HL '08 Q.8
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5. (b) The graph shows the effect of varying auxin concentration on the root and shoot of a plant.

(i) What is an auxin?

(ii) At what approximate auxin concentration does the root receive maximum stimulation?

(iii) At what approximate auxin concentration does the shoot receive maximum stimulation?

(iv) What is the effect on the root of an auxin concentration of 10–2 parts per million?

(v) Give two examples of uses of synthetic (man-made) auxins.

(vi) Describe three methods used by plants to protect themselves from adverse external
environments.

LC HL '05 Q.14 (b)



Leaving Certificate Higher Level Biology Questions

68

6. (b) (i) What is an auxin? State a site of auxin secretion. How may the action of an auxin be

considered similar to the action of a hormone in the human body?

(ii) Define tropism. List three types of tropism.

(iii) Relate the role of an auxin to one of the tropisms that you have listed in (ii).

LC HL '04 Q.15 (b)

7. (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. ........................................................................

...........................................................................................................................................................................

SEC Sample paper HL '04 Q.9
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23. Plant Reproduction

1. (a) Give a role for each of the following parts of a flower: sepals, anther, stigma. (9)

(b) (i) Describe the development of pollen grains from microspore mother cells.

(ii) What is meant by the term fertilisation?

(iii) Give a brief account of the process of fertilisation in flowering plants. (27)

(c) (i) What is meant by the dormancy of seeds?

(ii) Give one way in which the dormancy of seeds is of benefit to plants.

(iii) Suggest one way in which a knowledge of dormancy is useful to farmers and gardeners.
(iv) Water, oxygen and a suitable temperature are all required for the germination of seeds.

In the case of each of these factors describe its effect on the process of germination.
(v) Which part of the embryo in a germinating seed gives rise to each of the following parts of

the seedling?

1. The root

2. The shoot. (24)

LC HL '10 Q.13

2. (a) (i) What is meant by vegetative propagation?
(ii) Horticulturists use a number of methods to artificially propagate plants.

Suggest one advantage of artificial propagation.

(iii) Describe two methods used by horticulturists to artificially propagate plants.

(iv) Give two differences between vegetative propagation and propagation involving seeds.

(v) Seeds and fruits need to be dispersed.

Give:

1. Two methods of dispersal.

2. Two advantages of dispersal to the plant.

LC HL '09 Q.15 (a)

3. (a) (i) From what structure in the carpel does the seed develop?
(ii) State two locations in the seed where food may be stored.

(iii) The embryo plant within the seed has a number of parts. List two of these parts, apart from

food stores, and give a role for each of them.

(iv) Following dispersal, the seed undergoes a period of dormancy. What is dormancy?

(v) Suggest two advantages of dormancy.

LC HL '07 Q.14 (a)

4. (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.

LC HL '06 Q.14 (a)
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5. (a) (i) What is meant by germination? ________________________________________________

__________________________________________________________________________

__________________________________________________________________________

(ii) Why is digestion necessary in a germinating seed? _________________________________

__________________________________________________________________________

__________________________________________________________________________

(b) (i) Digestive activity during germination can be demonstrated by using agar plates.

What is an agar plate? _______________________________________________________

_________________________________________________________________________

(ii) An extra food material is added to the agar plate for this demonstration.

Give an example of such an extra food material. ___________________________________

(iii) Outline the procedures that you carried out in setting up this demonstration.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

(iv) What control did you use for this demonstration?

__________________________________________________________________________

(v) What procedure did you carry out in order to show that digestive activity had taken place?

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

(vi) Describe the results that you obtained in:

1. The experimental plate. ____________________________________________________

__________________________________________________________________________

2. The control plate. _________________________________________________________

__________________________________________________________________________

LC HL '09 Q.8
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6. (a) The diagram shows a vertical section through a carpel.

(i) Name A, B, C, D, E.

(ii) What happens to the two nuclei labelled D?

(iii) In the case of B and E state what may

happen to each of them after fertilisation.

(iv) Copy the diagram into your answer book and

add a pollen tube that has completed its

growth. Label the nuclei in the pollen tube.

LC HL '04 Q.14 (a)

7. (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.

SEC Sample paper HL '04 Q.14 (a), (b)
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24. Blood and Circulation

1. (a) (i) Name the cavity of the body in which the heart and lungs are located………………………….

(ii) State one way in which heart muscle differs from other muscles in the body………….……….

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

(b) Answer the following questions in relation to a dissection that you carried out to investigate the

structure of an ox’s or a sheep’s heart.

(i) Describe the steps that you followed in order to identify and display the inner structures of the

heart. Use a suitably labelled diagram.

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

……………………………………………………

(ii) What did you do in order to expose a semi-lunar valve?

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

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

(iii) In the space below draw and label sufficient of your dissection to show the tricuspid valve,

the right atrium and the right ventricle.

LC HL '10 Q.7
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2. (a) The human circulatory system has two circuits.
(i) Give the name of each of these circuits.

(ii) Which of these circuits involves the pumping of blood by the left ventricle? (9)

(b) (i) Write a short note on each of the following:

1. Pulse.

2. Blood pressure.

(ii) Comment on the effect of each of the following on the circulatory system:

1. Diet.

2. Exercise.

(iii) Give two ways, other than colour, in which a red blood cell differs in structure or composition

from a typical body cell such as one in the cheek lining.

(iv) What is the role of the SA (sinoatrial) and AV (atrioventricular) nodes in the heart?

(v) Give the precise locations of both the SA and the AV nodes in the heart. (27)

LC HL '09 Q.13 (a), (b)

3. 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

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

LC HL '06 Q.5

4. (c) (i) Describe the structure of the lymphatic system.
(ii) Give an account of three functions of the lymphatic system. (24)

LC HL '06 Q.13 (c)

5. (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)

LC HL '06 Q.13 (a)
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6. (a) (i) Cardiac muscle may be described as a contractile tissue. Explain the meaning of
of the underlined term.

....................................................................................................................................................................

(ii) Which chamber of the heart has the greatest amount of muscle in its wall?

....................................................................................................................................................................

(b) Describe how you dissected a mammalian heart in order to investigate the internal structure

of atria and ventricles.

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

...........................................................................................................................................................................

Draw a labelled diagram of your dissection

to show the location and structure of the

bicuspid and tricuspid valves.

State the procedure that you followed

to expose a semilunar valve.

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

............................................................................................................................................................................

What is the function of a semilunar valve? .......................................................................................................

............................................................................................................................................................................

Where in your dissection did you find the origin of the coronary artery? .........................................................

............................................................................................................................................................................

............................................................................................................................................................................

LC HL '04 Q.9
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7. The diagram shows a section of human tissue
containing an artery and a vein.

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.

1. ..........................................................................................

2. ..........................................................................................

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?

.....................................................................................................................................................................................

SEC Sample paper HL '04 Q.3
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25. The Human Digestive System

1. (a) (i) What is meant by the term digestion? ______________________________________________

(ii) Why is digestion necessary? _____________________________________________________

(iii) Distinguish between mechanical and chemical digestion by writing a sentence about each.

_____________________________________________________________________________

_____________________________________________________________________________

(b) The diagram shows part of the human alimentary
canal and associated structures.

(i) What part of the alimentary canal is labelled W?

_____________________________________

(ii) The bile duct is connected to X. Name X.

_____________________________________

(iii) From which part of the alimentary canal does food

arrive into W? _______________________

(iv) State one digestive function of the pancreas. ________________________________________

LC HL '11 Q.5

2. (b) (i) Draw a labelled diagram to show the relationship between the liver, the small intestine and

the hepatic portal vein.

(ii) Name a substance transported to the liver by the blood in the hepatic portal vein.

(iii) Name the blood vessel that brings oxygenated blood to the liver.

(iv) Where in the human body is the liver located in relation to the stomach?

(v) Where is bile stored after it has been made in the liver?

(vi) Give one role that the bile salts play in the digestive process.

(vii) Give two further functions of the liver, other than the manufacture of bile.

LC HL '10 Q.15 (b)

3. Answer the following questions in relation to the human alimentary canal.

What is peristalsis?

State one reason why a low pH is important in the stomach.

Why is fibre important?

Name an enzyme that is involved in the digestion of fat.

What are the products of fat digestion?

What is the role of bile in fat digestion?

State a role of beneficial bacteria in the alimentary canal.

LC HL '04 Q.6



Leaving Certificate Higher Level Biology Questions

77

4. (a) (i) Distinguish between mechanical and chemical digestion.
(ii) Name a structure in the human digestive system, other than teeth, which is involved in

mechanical digestion. (9)

(b) The diagram shows the human digestive system.

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

(ii) Describe two functions of bile in relation to digestion.

(iii) Answer the following in relation to a lipase:

1. Where is it secreted?

2. Where does it act?

3. What is the approximate pH at its site of action? (27)

(c) (i) What are symbiotic bacteria?

(ii) Give two activities of symbiotic bacteria in the human

digestive system.

(iii) Name the part(s) of the digestive system in which the

following are absorbed into the blood.

1. the products of digestion,

2. water.

(iv) Name a process involved in the passage of the products

of digestion into the blood.

(v) Explain how the structure that you have named in (iii) 1.

is adapted for the absorption of the products of digestion. (24)

LC HL '08 Q.12

5. The diagram shows part of a section of the human small intestine.

(a) Name A, B, C.

A ………………………………....

B …………….……………………

C ……………………………..…..

(b) State two ways in which A is adapted for the absorption
of soluble foods.

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

2. …………………………………………………………………………….

(c) Name a process by which soluble foods are absorbed into

the blood from the small intestine. ................................................................

(d) What type of food is mainly absorbed into B?

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

LC HL '05 Q.6
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26. Homeostasis

1. (a) (i) What is an endotherm? __________________________________________________________

(ii) What word is used to describe animals which are not endotherms?

____________________________________________________________________________

(iii) Suggest an advantage of being an endotherm. ________________________________________

(b) The graph shows daily variations of human body temperature over three days.

(i) What is the maximum range of body temperature under normal conditions as shown in the
graph?

_____________________________________________________________________________

(ii) At what time each day does body temperature drop to its lowest level? ____________________

(iii) Suggest a reason for the drop in temperature at the time referred to in (ii).

_____________________________________________________________________________

(iv) Children typically have higher body temperatures than adults. Suggest a reason for this.

_____________________________________________________________________________

LC HL '11 Q.4

2. (c) (i) What is homeostasis? Note one reason why it is important in the human body.

(ii) Draw a diagram of a section through human skin to show two structures involved in

temperature regulation. Label each of these structures.

(iii) For one of the structures that you have labelled in your diagram briefly describe its role in

temperature regulation.

(iv) What is meant by an ectotherm?

LC HL '07 Q.15 (c)
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3. (a) What is homeostasis? (9)

(b) Answer the following questions in relation to human body temperature.

(i) What is the source of the heat that allows the body to maintain a constant internal

temperature?

(ii) State two ways in which the body is insulated against loss of heat.

(iii) Describe the ways in which the body responds when its internal temperature rises above

the normal level. (24)

LC HL '04 Q.12
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4. 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 two responses that result when body temperature begins to drop.

1. .....................................................................................................................................................................

2. .....................................................................................................................................................................

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

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

SEC Sample paper HL '04 Q.6
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27. Lungs and Breathing

1. (c) The diagram shows microscopic detail from a human lung.
(i) Name the parts labelled A, B and C.

(ii) Give two features of the structures in the

diagram that allow for efficient gas exchange.

(iii) Name a disorder of the breathing system and say how

it may be:

1. Caused.

2. Prevented.

3. Treated.

(iv) Which gas, dissolved in the blood, can trigger deeper

or faster breathing? (24)

LC HL '09 Q.13 (c)

2. (a) (i) Name the blood vessel that returns blood to the heart from the lungs.
(ii) Name the main gas transported in the blood vessel that you have named in (i).

How is this gas transported? (9)

(b) (i) Draw a large diagram of the human breathing system. Label the trachea, bronchus and lung.

(ii) State the function of the following: epiglottis, larynx.

(iii) Describe briefly the role of the diaphragm and intercostal muscles in inhalation.

In your answer refer to volume and thoracic air pressure. (27)

(c) (i) Give three ways in which an alveolus is adapted for efficient gas exchange.

(ii) Name the process involved in the passage of gas between the alveolus and the blood.

(iii) Name a breathing disorder.

(iv) In the case of the breathing disorder that you have named in (iii) state:

1. a cause,

2. a means of prevention,

3. a treatment. (24)

LC HL '07 Q.13

3. (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.

(iv) Describe 4 ways by which E adapted for
these events.

(v) Why must the surfaces of E always be kept
moist?

SEC Sample paper HL '04 Q.13
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28. The Excretory System (The Kidneys)

1. (a) (i) What is meant by the term excretion?

(ii) Mention one method of excretion in flowering plants. (9)

(b) (i) Draw a large labelled diagram of a vertical section through a human kidney.

Label the following parts of your diagram: cortex, medulla, pelvis.

(ii) Indicate clearly on your diagram where re-absorption takes place.

(iii) 1. Name the blood vessel that supplies blood to a kidney.

2. From which blood vessel does the blood vessel referred to in (iii)1 arise?

(iv) In which cavity of the body are the kidneys located?

(v) Name one substance, other than water, excreted in the urine.

(vi) Give a feature of the kidney which indicates that it is an exocrine gland. (27)

(c) (i) The diagram shows the structure of a nephron

and its associated blood supply.

1. Name the parts numbered 1 to 6.

2. Indicate clearly by number where filtration

takes place.

3. Name the hormone associated with changing

the permeability of the structure at 7.

(ii) A sample of urine was found to contain protein.

1. Would you consider this to be normal?

2. Explain your answer.

(iii) A sample of urine was found to contain glucose.

1. Would you consider this to be normal?

2. Explain your answer. (24)

LC HL '11 Q.12

2. (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)

LC HL '06 Q.13 (b)
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3. (a) (i) What is meant by excretion?

(ii) Urea and carbon dioxide are excretory products of the human body. In the case of each

product name a substance from which it is derived. (9)

(b) The diagram shows the structure of a nephron

and its associated blood supply.

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

(ii) From which blood vessel is A derived?

(iii) Where in the kidney is B located?

(iv) Give the part of the nephron in which each of

the following takes place:

1. Filtration, 2. Reabsorption of amino acids.

(v) Give 2 features of the nephron that aid

filtration.

(vi) Name a group of biochemicals in the blood

which are too large to pass through the

filtration system of the nephron. (27)

(c) (i) Suggest two situations which may result in a

drop in the water content of the blood.

(ii) When the water content of the blood drops a

hormone is released.

Name this hormone and the endocrine gland

from which it is secreted.

(iii) Give a precise target area for this hormone. How does the hormone reach the target area?

(iv) Explain the role of the hormone at its target area, when the water content of the blood

is low. (24)

LC HL '08 Q.13

4. (a) What is homeostasis? State the role of the kidneys in homeostasis. (9)

(b) (i) Draw a labelled diagram of a nephron. Include blood vessels in your diagram.

(ii) Filtration and reabsorption are vital processes that take place in the nephron.

Describe how each of these processes occurs. (27)

LC HL '04 Q.12
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29. The Nervous System

1. (a) (i) Name a disorder of the human nervous system.
(ii) In the case of the disorder referred to in part (i) state:

1. A possible cause.

2. A means of prevention or a treatment. (9)

(b) (i) What is a reflex action?

(ii) Give one example of a reflex action.

(iii) Suggest an advantage of reflex actions.

(iv) The parts of the nervous system involved in a reflex action make up a reflex arc.

1. Draw a large labelled diagram to show the structures involved in a reflex arc.

2. Place arrows on your diagram to show the direction of impulse transmission in the reflex

arc. (27)

LC HL '10 Q.11 (a), (b)

2. The diagram shows a motor neuron.

(a) Identify parts A, B and C.

A……………..………………… B …………………...………… C………………..………………

(b) Give a function of A ………………..………………………………………………………………...

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

(c) Place an arrow on the diagram to show the direction of the impulse.

(d) Give a function of C …………………………………………………………………………………..

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

(e) Place an X on the diagram at a point at which a neurotransmitter substance is secreted.

(f) What is the role of the motor neuron? …………………………………………………....…………..

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

LC HL '08 Q.4
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3. (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.

LC HL '06 Q.14 (b)

4. (a) (i) Draw and label sufficient of two neurons to show a synaptic cleft.
(ii) Describe the sequence of events that allows an impulse to be transmitted across a

synapse from one neuron to the next.

(iii) Suggest a possible role for a drug in relation to the events that you have outlined in (ii).

LC HL '04 Q.15 (a)
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30. Sense Organs

1. (a) (i) The diagram shows the internal

structure of the human ear.

1. Name the structures

labelled A, B, C.

2. Give the functions of parts

D and E.

3. Which letters denote the

parts of the ear in which

nerve impulses are

generated?

(ii) In what part of the eye are

nerve impulses generated?

(iii) Suggest one way by which the

ear may be protected.

(iv) Explain how a corrective measure for a named defect of hearing or vision works.

LC HL '11 Q.15 (a)

2. (b) The diagram shows the human eye.

(i) Name the parts labelled V, W and X.

(ii) Give the functions of parts Y and Z.

(iii) 1. Suspensory ligaments.

2. Cones.

3. Optic nerve.

4. Brain.

Outline the roles in vision of any three

of the above structures.

(iv) Explain how the iris works.

(v) Suggest a reason why two eyes are

better than one.

LC HL '09 Q.15 (b)
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31. The Endocrine System

1. (c) (i) What term is used to describe the glands that secrete hormones in the human body?

(ii) 1. Name a hormone-producing gland in the human body.

2. Where in the body is the gland located?

3. Name a hormone that this gland secretes.

4. State a role of this hormone.

5. Describe what happens if the body experiences a deficiency of this hormone.

(iii) Give two examples of the use of hormone supplements. (24)

LC HL '10 Q.11 (c)

2. (b) (i) Other than the secretion of hormones, how does an endocrine gland differ from an

exocrine gland?

(ii) State two ways in which hormone action differs from nerve action.

(iii) Copy the following table into your answer book and fill each of the empty boxes.

(iv) In the case of a named hormone give:

1. a deficiency symptom,

2. a corrective measure.

LC HL '07 Q.15(b)

3. (c) Answer the following questions in relation to systems of response to stimuli in the human body.

(i) The pancreas is both an exocrine gland and an endocrine gland. Explain the underlined

terms.

(ii) Name a product of the endocrine portion of the pancreas and state one of its functions.

LC HL '05 Q.14 (c)

Endocrine Gland Location Hormone Role of Hormone

Pancreas Insulin

Thyroid Gland

'fight or flight'
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32. The Skeleton and Muscles

1. (a) The diagram shows a longitudinal section of a long bone.

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

A. ______________________________________

B. ______________________________________

C._______________________________________

D._______________________________________

(ii) Where are the discs in the human backbone?

__________________________________________

(iii) What is the function of the discs in the human backbone? ________________________________

(b) Give a role for each of the following in the human body:

(i) Yellow bone marrow. _____________________________________________________________

(ii) Red bone marrow. ________________________________________________________________

LC HL '09 Q.4

2. (a) Answer the following questions in relation to the human musculoskeletal system.

(i) Give three roles of the skeleton.

(ii) Explain what is meant by the axial skeleton.

(iii) Give a function for each of the following:

1. Red marrow, 2. Cartilage, 3. Tendon.

(iv) What is meant by an antagonistic muscle pair and give an example in the human body.

(v) Suggest a treatment for a named disorder of the musculoskeletal system.

LC HL '08 Q.15 (a)

3. (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.

LC HL '06 Q.15 (a)
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33. The Defence System

1. (b) (i) Define immunity. Distinguish between active and passive immunity.

(ii) How do the following protect the body against pathogenic microorganisms?

Skin; Digestive tract; Nasal passage.

(iii) To which group of blood cells do lymphocytes belong?

State two types of lymphocyte and the role of each type.

SEC Sample paper HL '04 Q.15 (b)

2. (c) (i) What is meant by the term immunity?

(ii) Outline briefly the role of B lymphocytes in the human immune system.

(iii) Distinguish between active and passive immunity.

(iv) “Vaccination gives rise to active immunity”. Explain this statement.

(v) In certain situations a person is given a specific antibody rather than being vaccinated.

1. Is this an example of active or passive immunity?

2. Under what circumstances might an antibody, rather than a vaccination, be given?

3. Comment on the duration of immunity that follows the administration of an antibody.

LC HL '07 Q.14(c)

3. (a) (i) Comment briefly on the difficulty in classifying viruses as living organisms.

(ii) Name two diseases of humans caused by viruses.

(iii) Name two types of lymphocyte and state a role of each when viruses or other microorganisms

enter the blood.

(iv) “Immunity that results from vaccination is effectively the same as the immunity that

develops following an infection”. Do you agree with this statement? Explain your answer.

LC HL '05 Q.15 (a)

4. (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?

SEC Sample paper HL '04 Q.15 (b)
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34. Human Reproduction

1. (a) (i) What is semen?

(ii) Draw a labelled diagram of the reproductive system of the human male.

On your diagram, indicate clearly and name the part at which each of the following occurs:

1. Production of sperm cells.

2. Maturing of sperm cells.

3. Mixing of fluid with sperm cells.

4. Transport of semen.

(iii) State two secondary sexual characteristics of the human male.

(iv) What maintains the secondary sexual characteristics in the adult human male?

LC HL '10 Q.15 (a)

2. (a) (i) Draw a diagram of the reproductive system of the human female.

On your diagram indicate where the following occur:

1. Meiosis.

2. Fertilisation.

3. Implantation.

(ii) Give an account of the role of either oestrogen or progesterone in the menstrual cycle.

(iii) Name a human female menstrual disorder. In the case of this disorder give:

1. A possible cause.

2. A method of treatment.

(b) (i) Give an account of the importance of the placenta during human development in the womb.

(ii) From what tissues is the placenta formed?

(iii) Outline how birth occurs.

(iv) What is meant by in-vitro fertilisation?

(v) After implantation, the embryo first develops into a morula and then into a

blastocyst. Explain the terms in italics.

LC HL '09 Q.14 (a), (b)

3. (a) (i) Draw a detailed diagram of the reproductive system of the human male. Label the

following parts on your diagram: testis, seminal vesicle, urethra, sperm duct (vas deferens),

epididymis, prostate gland.

(ii) Place an X on your diagram where meiosis occurs.

(iii) Place a Y on your diagram where sperm are stored.

(iv) State two functions of testosterone.

(v) Give a cause of male infertility and suggest a corrective measure.

LC HL '07 Q.15 (a)
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4. The diagram shows the female reproductive system.

(a) Identify parts A, B and C.

A …………………………………

B …………………………………….

C …………………………………….

(b) Using the letters X, Y and Z and arrows, identify

each of the following on the diagram:

endometrium (X), where fertilization normally

occurs (Y), where meiosis occurs (Z).

(c) Which part of the system is influenced by both FSH and LH? ……………….……………………….

(d) Give two biological advantages of breastfeeding.

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

2 ………………………………………………..………………………………………………………

LC HL '08 Q.6

5. The graphs illustrate changes in the levels of

two hormones, A and B, which are involved in

the development of the endometrium, during

the human female menstrual cycle.

(a) Name one of these hormones

…………………………………............

(b) What happens in the ovary around day 14

of the cycle?

…………………………………………

(c) Apart from the two hormones illustrated, another

hormone called FSH has a role in the cycle.

(i) Where is FSH produced? …………………………………………………………………….

(ii) Give one function of FSH………………………………………….…………………………

…………………………………………………………………………………………………

(d) Which graph, A or B, represents the hormone secreted by the corpus luteum (yellow body)? ..…..…

(e) Draw a line graph in the space above A and B to illustrate the changes that take place in the

thickness of the endometrium over the course of the cycle.

LC HL '07 Q.4
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6. (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.

LC HL '06 Q.15 (c)

7. (a) (i) Where is testosterone secreted in the body of the human male?

(ii) Give a brief account of the role of testosterone. (9)

(b) (i) Draw a large labelled diagram of the reproductive system of the human male.

(ii) Where are sperm produced?

(iii) State two ways in which sperm differ from ova (eggs).
(iv) Name a gland that secretes seminal fluid.

(v) State a function of seminal fluid. (27)

(c) (i) What is meant by contraception?

(ii) Give an example of a surgical method of male contraception. Suggest an advantage and a

disadvantage of the method that you have named.

(iii) List three methods of contraception other than surgical. In your answer you may refer to
either or both sexes.

(iv) Suggest a possible effect on a human population that may result from an increased

availability of contraception. (24)

LC HL '05 Q.13

8. (b) (i) Draw a labelled diagram of the reproductive system of the human female.
(ii) What is fertilisation? Indicate where fertilisation normally occurs on your diagram.

(iii) State one cause of infertility in the female and one cause of infertility in the male.

(iv) What is meant by in vitro fertilisation? What is done with the products of in vitro

fertilisation?

(c) Answer the following questions from your knowledge of human embryology.

(i) What is a germ layer? List the three germ layers.

(ii) Relate each of the germ layers that you have listed in (i) to an organ or system in the

adult body.

(iii) From what structures does the placenta develop? State three functions of the placenta.

(iv) Name a hormone associated with the maintenance of the placenta.

(v) Describe the amnion and state its role.

LC HL '04 Q.14 (b), (c)

9. (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?

SEC Sample paper HL '04 Q.14 (c)


