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Instructions

Write your Examination Number and your Date of Birth in the boxes on the front cover.

Write your answers to all parts of the examination into this answerbook. This answerbook will be
scanned and your work will be presented to an examiner on screen. Anything that you write
outside of the answer areas may not be seen by the examiner.

Write your answers in blue or black pen. You may use a pencil for sketches, graphs and diagrams
only.

There are three sections to this examination. Questions for Section C are supplied separately but
your answers must be written in this answerbook.

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

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

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

Section C Answer any four questions from this section.
Each question carries 60 marks.
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Section A
Answer any five questions.
Write your answers in the spaces provided.

1.  Carbohydrates, proteins, lipids and vitamins are all biomolecules.

(a) Which one of the following biomolecules is the main source of energy in the body?
Tick (v') the correct box.

Carbohydrate D

Protein |:|

(b) Using the chemical symbols for hydrogen (H), carbon (C) and oxygen (O), complete the
general formula for carbohydrates.

ACL0),

(c)  Which one of the following structures represents a triglyceride?
Tick (v') the correct box.

Structure Tick (v)

—@ P = phosphate

Fatty acid

Glycerol

Fatty acid

Fatty acid

Fatty acid

Glycerol

Fatty acid

(d) Name a water-soluble vitamin.

(e) Name a fat-soluble vitamin.
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2.  Choose each term from the following list and place it in Column B to match a description in
Column A. The first one has been completed as an example.

Abiotie Habitat  Conservation Biosphere Ecosystem  Pollution

Column A Column B

Non-living factors in an ecosystem. Abiotic

(a) Parts of the Earth where life exists.

(b) Area where organisms interact with each other and their
environment.

(c) Management of the environment.

(d) Place where an organism lives.

(e) Harmful addition to the environment.

3.  State whether each of the following statements is true or false by putting a tick (v') in the
appropriate box in each case.

Example: True False

Turgor is the pressure of the cell contents against the cell wall. D

(a) Safetyis an important principle of experimentation.
(b) Fauna refers to plants.

(c) Osmosis is a special type of diffusion.

(d) Salt and sugar are used in food preservation.

(e) Endocrine glands have ducts.

(f) The meninges are the protective covering around the heart.

00O 000dad
O 0O0o0ooggad

(g) Lenticels are present on plant stems.
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4, Cells are the basic unit of life.
The diagram shows a cell.

(@) (i) Isthisa plant cell or an animal cell?
Tick (v) the correct box.

Plant cell D

Animal cell |:|

(ii) Give two reasons for your answer in
part (i) above.

(b) The parts labelled A and B are cell components. Write the letter A or B beside the
correct cell component in each case in the table below.

Cell component Letter

Vacuole

Cell membrane

(c) Cell components A and B have specific functions.
Write the letter A or B beside the correct function in each case in the table below.

Function Letter

Controls what enters
and leaves the cell

Storage
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5. Plants respond to their environment using tropisms. The following list names four tropisms.
Geotropism Phototropism Hydrotropism Chemotropism

(@) Using the correct term from the list above, match each tropism with the diagrams
below.

Water in
a porous
pot

Gravity

@ !

Minerals I—

in the soil
Light
0 ¢ 4
(c.)

(b) Why are tropisms important for plants?

(c) Auxinis a growth regulator in plants.
Which one of the following tissues is the main way auxin is transported through a
plant? Tick (v') the correct box.

Dermal tissue D
Vascular tissue D
Ground tissue D

(d) Give one way in which plant growth regulators are used commercially.
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6. The nervous and endocrine systems in humans allow us to react to our environment.

(a) Fill in the blanks in the box below, using the words from the following list:
impulses bloodstream neurons hormones
/The endocrine system carries messages by means of chemicals called \
which are transported in the
The nervous system sends along cells called
(b) Using a word from the following list, complete the
sentence below.
distal central portal
The human nervous system is divided into two main
parts: the peripheral nervous system and the
nervous system.
(c) The eyeis one of the sense organs of the
human nervous system.
Using information provided on the Iris
diagram of the human eye, name the
part of the eye that has each of the
following functions:
(i) Controls the amount of light Cornea
entering the eye.
Vitreous nerve
humour
(ii) Contains receptors that detect
light.
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7. Theimages below show and describe the stages of mitosis in a cell.
These stages are not in the correct order.

A B C D
. & AN

v

The cell is Chromosomes line Chromosomes Chromosomes
beginning to up on the equator become visible are being pulled
divide in two of the cell in the cell to the poles of

the cell

(a) Write the letters A, B, C, D in the correct order to represent the sequence of events
that occurs during mitosis.

(b) Name the organelle labelled X in image A.

(c) Name the structures that hold and separate the chromosomes during mitosis.

(d) Meiosis is the other type of cell division.
Give one difference between meiosis and mitosis.

(e) What term is used to describe a group of disorders caused by uncontrolled cell
division?
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Section B
Answer any two questions.
Write your answers in the spaces provided.
Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section.

8. (a) (i) Name anelement always present in proteins that is not present in lipids.

(ii)  Which of the following is the smallest unit of a carbohydrate?
Tick (v) the correct box.

Polysaccharide D Monosaccharide |:|

(b) In the course of your studies you carried out food tests.
Briefly describe how you tested for the presence of the following biomolecules:

(i) Starch

(ii)) Areducing sugar

(iii) Protein
(iv) Lipid
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9. (a) (i) Which biomolecule makes up enzymes? Tick (v) the correct box.
Carbohydrate D Protein D

(ii) Name a factor, other than pH, that affects enzyme activity.

(b) Answer the following questions based on an experiment you carried out to investigate
the effect of pH on the rate of activity of an enzyme.

() Name the enzyme you used.

(i) Name the substrate of the enzyme you named above in part (b) (i).

(iii) How did you vary the pH?

(iv)] Name a factor that you kept constant during the activity.

(v) How did you keep the factor you named above in part (b) (iv) constant?

(vi) Briefly describe a safety precaution you took during this activity.

(vii) A graph similar to the one shown below was plotted from the results of this
investigation. Using the terms pH and Rate label axes A and B.

A

A 4
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10. (a) Germination isthe growth of the plant embryo in a seed after a period of inactivity.
(i)  Which term below describes the period of inactivity?
Tick (v) the correct box.

Fertilisation |:| Dormancy |:|

(ii)  Which location in the seed contains stored food?
Tick (v') the correct box.

Testa D Cotyledon |:|

(b) A student drew the following diagram to show how they carried out an activity to
investigate the factors that affect germination.

Dish A: stored at Dish B: stored in Dish C: stored in Dish D: stored at
room temperature the refrigerator an anaerobic jar room temperature

One seed Wet cotton wool Dry cotton wool

(i) Name a suitable seed that can be used in this activity.

(ii) Which dish (A, B, C or D) represents the control? Justify your answer.

Dish:

Justify:

(iii) Dish C was placed in an anaerobic jar. What gas does this remove from the air?

(iv) Which factor affecting germination is being investigated in dish B?

(v) There is unlikely to be germination in dishes B and C. ldentify one other dish
where germination is unlikely to happen. Justify your answer.

Dish:

Justify:

(vi) How could you make the activity described above more reliable or fair?
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Answerbook for Section C

Instructions

Questions for Section C are supplied separately.

Start each question on a new page. Write the question number in the box at the top of each page.
Use the left-hand column to label each part, as shown below.

Question 1 4 Start each question on a new page

Part

(a)

(b)(i)

(b)(ii)

There are two pages of graph paper on the next two pages of this answerbook.
On pages with graph paper, the box for the question number is at the bottom of the page.

You do not need to use all of the pages in this answerbook. If you run out of space in this
answerbook, you may ask the superintendent for more paper or graph paper.

Write your answers in blue or black pen. You may use pencil for sketches, graphs and diagrams
only.
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Section C
Answer any four questions.
Write your answers in the answerbook containing Sections A and B.

11. (a) (i) Whatisthe main source of energy for the Earth’s ecosystems?
(ii) Why are food chains limited in length?
(ili) Which one of the following terms describes interconnected food chains?
Food net Food web Food diagram (9)
(b) Read the following passage and answer the questions that follow.
The lesser horseshoe bat is so-named because of the shape of its
nose. They live in old houses, stables and churches. Adaptations
include hanging by their feet and wrapping their wings around their
body. The niche of the lesser horseshoe bat is to keep the numbers
of mosquitoes under control by feeding on them. The mosquitoes in
turn feed on sap from grasses.
Their population in Ireland is approximately 14 000 and it has been increasing since the
1990s. This increase is the result of conservation legislation and increased woodland
cover.
Adapted from “The global importance of Ireland's 14,000 Horseshoe Bats”, Irish Examiner, Mon 30 August 2021.
(i) Give one adaptation of the lesser horseshoe bat.
(ii) Name a habitat of the lesser horseshoe bat.
(ili) What is the niche of the lesser horseshoe bat?
(iv) Give one way the lesser horseshoe bat population has been protected.
(v) From the information provided in the passage, write out a food chain with three
feeding (trophic) levels, and state which is the producer, which is the primary
consumer and which is the secondary consumer. (27)
(c) Study the following word diagrams, X and Y, and answer the questions that follow.
Diagram X Diagram Y
/Nitrogen gasin A [Carbon dioxide gas E A
the atmosphere in the atmosphere Fossil fuels
1 ‘A PIan’g FT 1D F
Nitrates in | ] Protein .
the soil Plant Animal
lB carbohydrate > carbohydrate
ot [ . :
Ammonia [« protein Dead organic matter |
o 2N J
()  Name the nutrient cycle represented in diagram X.
(ii) Inyour answer book, match the terms, nitrification, nitrogen fixation and
nutrition to the letters A, B and Cin diagram X.
(iii) Name the nutrient cycle represented in diagram Y.
(iv) Inyour answer book, match the terms, respiration, photosynthesis and
combustion to the letters D, E and F in diagram Y. (24)
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12. (a) (i)

(i)

Match the terms genotype and phenotype to the following descriptions:

A:  Physical characteristics of an organism

B: Genetic makeup of an organism

Copy the following sentence into your answerbook and complete it using the
correct word.

Chromosomes are composed of DNA and . (9)

(b) In pea plants, the allele for tallness (T) is dominant to the allele for shortness (t).
Shortness is a recessive characteristic. Characteristics are controlled by pairs of alleles.
(i) Match the terms allele and recessive to the following descriptions:
A:  Where a gene is only expressed in the homozygous condition.
B: Form of a gene, where a number of different forms exist.
(ii) Give two possible genotypes for a tall plant.
(iii) Give the only possible genotype for a short plant.
(iv) A gardener planted pea seeds that came from a cross between two short plants.
Is it possible that any of these plants grew up to be tall? Justify your answer.
(v) A gardener planted pea seeds that came from a cross between two tall plants.
Is it possible that any of these plants grew up to be short? Justify your answer.
(27)
(c) Study the table below showing diagrams of three important cellular processes
involving DNA, RNA and amino acids.
A B C
S 1 3&12 Pr%tein R Enzyme
/7 identical “Qb\ v DNA code
strands) (o) RIS (HE ) 1%
£ A1
f’l :A Messenger "
D ,; Messenger ?s,l?lnA Ie\“' ;
= ) .
fj \ Ribosome RNA stra%\ded)
(i) Inyour answerbook, match the diagrams, A, B and C with the following
descriptions:
1. The DNA code is transcribed
2.  DNA replication
3. The code is translated
(ii) What shape is DNA?
(iii) 1. Adenine, thymine, cytosine, guanine and uracil are nitrogenous bases.
Which one of the above bases is found in RNA, but not DNA?
2. DNA and RNA have another structural difference. Using the diagrams as an
aid, state one other structural difference between DNA and RNA.
(iv) DNA profiling and genetic engineering are important biological techniques used
by biologists.
1.  Give any one application (or use) of DNA profiling.
2.  Give any one application (or use) of genetic engineering. (24)
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13. (a)

Photosynthesis and respiration are metabolic reactions in cells.

(i)  Which one of the following sentences (A or B) describes metabolism?
A:  The sum of all chemical reactions in a cell.
B: The getting rid of undigested material from the body.

(ii) Match the terms photosynthesis and respiration to the following cell organelles:
1. Mitochondrion

2.  Chloroplast. (9)
(b) Study the diagram showing photosynthesis and answer [/~ N
the following questions. _‘_
()  What is the name of the green pigment in leaves pe
that traps the energy in sunlight? Sunlight
(ii) Name gas X in the diagram. X Oxygen
(iii) Give a possible source for the water required in 0,
photosynthesis.
(iv) During photosynthesis, water is split into protons,
electrons and oxygen.
Describe two possible outcomes for the oxygen
produced in photosynthesis.
(v) Is photosynth?sis an anabolic or catabolic Water Glucose
process? Justify your answer. . H0 CsleOe/
(vi) From your knowledge of photosynthesis, suggest
a way to increase the growth of plants (such as lettuces) in a greenhouse.
(vii) Photosynthesis is critical for human life on Earth.
Suggest one reason that life, as we know it, would not continue without
photosynthesis. (27)
(c) The diagram shows human skeletal muscle cells.
(i) Why do you think a muscle cell needs to
carry out large amounts of respiration?
(ii) Aerobic respiration takes place in two main
stages — stage 1 and stage 2.
1. Wherein a cell does stage 1 occur?
2. Inyour answerbook, state whether each of the following statements refers
to stage 1 or stage 2.
A:  Requires oxygen.
B: Does not require oxygen.
C:  Releases a small amount of energy.
D: Releases a large amount of energy.
(iii) Anaerobic respiration can occur in human muscle cells.
Suggest a situation where anaerobic respiration might occur in a human muscle
cell.
(iv) Anaerobic respiration can also occur in micro-organisms.
Which one of the following terms describes this form of anaerobic respiration?
Filtration Fermentation Diffusion (24)
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14. (a) The diagram shows the two major systems of a
flowering plant.
(i) Give a function for the root system.
(i) Name the system represented by the letter X.
(iii) Give a function for the system you named

in (a) (i) above. (9) Root system

(b) The diagrams show transverse sections of a root and a stem from the same plant.

(i)  Which diagram, 1 or 2, represents the transverse section of the root?
Justify your answer.
(ii)  Is this plant monocotyledonous or dicotyledonous?
Justify your answer.
(iii) The labels in the diagram represent three different plant tissue types.
In your answerbook, match the tissues labelled A, B and C with the following
terms: Ground, Dermal, Vascular.
(iv) Which one of the tissues named above contains xylem and phloem?
(v) Give one function for either xylem or phloem. (27)

(c) Answer the following questions in relation to reproduction in plants.
(i) Plants use seed dispersal as part of reproduction.

1. Isseed formation part of asexual or sexual reproduction in plants?

2.  Whydo you think seed dispersal is an important part of plant reproduction?

3. Plants use various methods for seed dispersal including: animal, wind and
water. In your answerbook, match each type of seed dispersal to the
following images, A, B and C.
b A

(ii)  Plants can also undergo vegetative propagation.

1.  Isvegetative propagation part of asexual or sexual reproduction in plants?
Justify your answer.
2.  Give any one method of vegetative propagation in plants. (24)
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15. The following questions relate to the human reproductive system.
(@) (i) Name the male hormone responsible for male secondary sexual characteristics.

(ii) Two hormones in females that are involved in the menstrual cycle include:
progesterone and oestrogen.

From the hormones named above, identify which hormone is mainly responsible
for:

1.  Building-up of the endometrium.

2.  Maintaining the endometrium for pregnancy. (9)

(b) Answer the following questions in relation to the female reproductive system.

(i) What happens in the womb (or uterus) during menstruation (approximately days
1-5)?

(ii) Ovulation occurs on approximately day 14.
What happens during ovulation?

(iii) The time around ovulation is described as the fertile period.
Where in the female reproductive system should
the sperm be in order for fertilisation to occur?

(iv) What is meant by the term infertility?
(v) Give one method used to treat infertility.

(vi) The diagram shows a developing foetus.
Using the terms placenta and foetus,
identify X and Y.

(vii) Give one function of the placenta.

(viii) Lactation is the production of milk.
Which one of the following hormones
is involved in lactation?

Growth hormone Prolactin

(c) The diagram shows the male reproductive system.

(i) Inyour answerbook, match each of the parts
labelled A, B and C with the following terms:
testis, prostate gland, sperm duct.

(ii)  Which part named above produces sperm?
(iii) Name any method of contraception.

(iv) Sketch the basic structure of a sperm cell and
label the following two parts:
head tail (or flagellum).
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16. Answer any two of (a), (b), (c), (d). (30, 30)

(a)

(b)

Enzymes are important biological molecules.

(i)
(i)

(iif)

Which one of the following terms best describes the shape of enzymes?
Fibrous Folded (globular)

Copy the table below into your answerbook.

Using the words listed, complete the table.

List: Protease Maltose Starch Lipase
Substrate Enzyme Product
Amylase
Lipids Triglycerides
Protein Amino acid

1. Enzymes and living cells can be immobilised.

Describe briefly how enzymes or living cells can be immobilised.
2.  Give two advantages of using immobilised enzymes.
3.  What name is given to containers in which bioprocessing occurs?

Answer the following questions in relation to genetics.

(i)

(i)

(iif)

(iv)

What is meant by non-coding DNA?

Genetic variation within members of the same species occurs from sexual
reproduction and mutations.

1. Whatis a mutation?

2. Give any two causes of mutations.

In your answerbook, match each of the following terms, heredity, species and
gene expression to each description below:

A:  Group of similar organisms that can interbreed to produce fertile offspring.
B:  Passing on of characteristics from one generation to the next.

C:  The production of a protein using the code in DNA.

Darwin and Wallace came up with a famous theory that describes how species
are better able to compete and better able to survive.

1.  Whatis this theory called?

2. Name and briefly describe one piece of evidence that supports this theory.
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(c)

Answer the following questions in relation to Rhizopus and yeast.

(i)  Rhizopus and yeast both belong to the same
kingdom of living organisms. Identify this kingdom
from the following list: Fungi, Monera, Protista.

(ii) The diagram shows Rhizopus (a type of bread
mould).

In your answerbook, match each of the parts
labelled A, B, C and D with the following terms:
rhizoid, sporangiophore, sporangium, stolon.

(iii) Which part named above contains spores?

(iv) What is the function of the spores?

(v)  Which one of the following types of nutrition does
Rhizopus use?

Saprophytic Autotrophic
(vi) 1. Is yeast a unicellular or multicellular
organism?

2.  What term describes how yeasts reproduce?

(d) Answer the following questions in relation to microbiology.

(i) Draw a diagram of a virus and label the following parts:
Protein coat Nucleic acid.

(ii) Why is it difficult to classify viruses as living organisms?

(iii) Name any two harmful examples of viruses.

(iv) Antibiotics are not given to a person suffering from a viral infection.
Suggest a reason for this.

Bacteria can also be harmful. Bacteria can be classified based on their shape.

(v) Match each of the shapes spherical, rod and spiral to the diagrams X, Y and Z.

X Y YA
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17. Answer any two of (a), (b), (c), (d). (30, 30)

(a)

(b)

(i)

(i)

(iif)
(iv)

(v)

(i)
(i)

(iii)
(iv)

(v)
(vi)

The diagram shows the human heart. Left
i In your answerbook, match each of the parts \/ G

labelled A, B and C with the following terms:
septum, vena cava, pulmonary artery.

The left atrium receives blood from the lungs A
and the right ventricle pumps blood towards
the lungs.

In your answerbook, match each chamber, the
left atrium and the right ventricle, to the type
of blood listed below:

1. Deoxygenated blood Right
2.  Oxygenated blood. ventricle
The heart contains valves.

What is the function of these valves?

The image shows a transverse section of a
vein and an artery.

Which do you think is the artery, X or Y?
Justify your answer.

There are four main blood groups in
humans. Name any two.

State two functions of the human skeleton.
Vertebrae are a type of bone found in the human skeleton.
They are classified into the following types:

lumbar, thoracic, cervical, sacral, and coccyx.

1.  Which type of vertebra is found in the neck region?
2.  Which type of vertebra forms joints with the ribs?
The vertebrae and ribs form part of the axial skeleton.
Name one other bone of the axial skeleton.

The diagram shows the structure of one type of joint.
In your answerbook, match each of the parts

labelled P, Q and R with the following terms:
ligament, cartilage, synovial fluid.

Give a function of any one of the parts named

in (b) (iv) above.

Arthritis and osteoporosis are two disorders of the
musculoskeletal system.

Give one possible cause of either of the

disorders named above.
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(c)

(d)

The diagram below shows the human breathing system.

(i)
(i)

(iif)

(iv)

(v)
(vi)

In your answer book, match each of the parts labelled A, B and C with the

following terms: trachea, bronchus, intercostal muscle.

1.  Whatis the function of the Capillary
alveolus?

2.  Give one adaptation (or
characteristic) that enables
the alveolus to carry out its
function.

Which one of the following

statements (X or Y) describes how

~

the diaphragm moves during Rib
inhalation?
X: Contracts and moves down. A

Y: Relaxes and moves up.
Which one of the following
statements (X or Y) describes how
the ribcage moves during

inhalation?
X: Moves downwards and Diaphragm
inwards.

Y: Moves upwards and outwards.

Name a disorder of the breathing system and give a treatment for this disorder.
The trachea (or windpipe) is surrounded by rings of cartilage.

What is the function of these rings of cartilage?

The human body’s defence (immune) system has general and specific parts that
defend against pathogens.

(i)
(ii)
(iii)

What is a pathogen?

Describe two ways the general defence system prevents entry of pathogens.
Which three of the following organs are specific parts of the immune system?
Spleen  Heart Thymus  Lung Lymph node

The presence of antibodies provides induced immunity. There are two types of
induced immunity — active and passive.

(iv) Match the terms active and passive to the sentences below:
A: Develops after vaccination or after an infection.
B:  Occurs when individuals are given antibodies produced in another
organism.
(v) White blood cells are involved in both the general and specific defence systems.
They are found in the blood and in another circulatory fluid of the body.
1.  Whatis the name given to this other circulatory fluid?
2. A certain type of circulatory vessel transports the fluid you mentioned
above. Give one way in which this vessel is structurally similar to a vein.
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