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Getting up and
running is half the
battle but
implementing all or
some of the
techniques below
will give you the
confidence to make
a start and keep
going, writes
Institute of
Education biology
teacher David
Bourke

T
HE FOLLOWING
article applies to both
Higher Level and
Ordinary Level
students. Any differenc-
es in the content of the

two courses will be made clear
under the various sections,
using (H) for Higher and (O)
for Ordinary. The basic
approach for both groups of
students will be the same, ie be
active. Revision is something
you must do for yourself. The
advice given may be of some
help. A variety of techniques is
suggested – some may work;
others may not suit your
method of study. The impor-
tant thing is to try them and use
the methods that appeal to you.

SOMEQUESTIONS
BEFOREYOUBEGIN
WHERE CAN YOU GET HELP?
■Your teacher knows your
ability best of all. Talk to
him/her about the level you
should choose (H or O), how
your homework could be
improved, how to carry out
regular revision and improve
your grade in class tests.

■Examine your own attitude
in class. Do you ask questions?
Are you willing to get involved
in practicals? Is your home-

work presented fully and on
time?

■ How do you use your
textbook? Highlight any
important sections/
definitions/words. Study the
relevant topic before doing
your homework, then close the
textbook when answering the
question rather than copying
straight from the book.

■ What sort of notes have you
taken? Are they too elaborate
for quick revision? Keep them
short and to the point. Make
sure to use key words and
phrases.

■ Use a dictionary. As you
make your way through the
course make sure you under-
stand the language of biology.
Many strange words are used
to describe simple ideas. Most
of these words are derived
from Latin or Greek and the
meaning is hidden from you.
Confusion can easily arise, eg
trope = to bend (tropism)
whereas trophein = to feed
(trophic levels); mitos = thread
(mitosis) but meion = to reduce
(meiosis). Every time you meet
a strange word you should
search out its meaning.
■ The marking schemes

(download from examinations.
ie). Having answered a biology
question, it is most rewarding
for you to attempt to correct
that question by using the
official marking scheme.
Scientific questions look for
specific pieces of information.
If this information is not in the
answer, no marks will be given.
Quality, not quantity is the
secret for good answers.

ARE YOU GOING TO COVER
THE ENTIRE COURSE?
■ Look at last year’s paper,
both H and O. Both papers
nearly covered the entire
syllabus in each case. Four
topics only were not covered
on the Ordinary level paper
(the cell, osmosis, water
transport and the skeleton).
Just one topic was not covered
on the Higher level paper
(water transport)!
Conclusion: You must cover
the entire course. If you find a
topic too difficult, at least learn
the basic words and definitions
relating to that topic. For
example, you might decide that
genetics is 'beyond you'. You
can learn the meaning of
chromosome, chromatid, gene,
allele, homozygous, hetero-
zygous, dominant, recessive,
phenpotype, genotype, gene

linkage (H), sex linkage (H).

■ Section A of the paper
covers all parts of the course at
an easy level. If you drop a topic
because you find it difficult, an
easy question on that topic may
appear in this section!

■ Section B deals with three
mandatory practicals. Many of
the questions here are very
specific and look for precise
pieces of information. You
must choose two of the three
questions on offer. However,
one of these questions may look
for information from a variety
of practicals. You must study
all the experiments.

■ Section C covers all units,
including the mandatory
practicals. The questions are
broken up into numerous
sub-sections, many of them
unrelated to each other. The
overall result is to reduce your
choice of questions if you drop
a portion of the course. At least
cover the easy aspects of all
sections of the syllabus.

IS THERE ANY POINT IN "SPOTTING"
QUESTIONS?
■ It is a waste of time trying to
predict what is coming up on
the paper.

■ Some topics are examined
practically every year. These
will be listed for you and you
should certainly be ready to
answer questions on them.

■ Do not ignore questions that
appeared on last year's paper
on the grounds that they will
not turn up again this year.
Questions are frequently
repeated from one year to the
next.

■ It is much more profitable to
put your energy into studying
all topics on the course. If you
want to be guaranteed the
winner in a horse race, put
money on all the horses
running in the race!

WHEN DO YOU BEGIN REVISION?

■Revision starts today!

■ Try some of the exercises
suggested overleaf, but do not
interfere with your normal
class study. It is pointless
neglecting your homework
because you have decided on
some elaborate revision
scheme.

■ Revise a small amount at a
time and keep referring to past
questions.
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CONVERTYOURNOTES INTODRAWINGS
Apicture isworthathousandwords.Notonly is theendproductuseful,but theprocessofdoing it
isamarvellouswayof learning.

Theinformationrequiredtoshowtheheartbeforeandafterdissectioncanbeillustratedasfollows:

TheinformationneededconcerningtheextractionofDNAcanbesummarisedinthefollowingdiagram:

Try this (HandO)
Makeoutsummarydrawingssimilartotheabovecoveringthefollowingtopics:
a)Howtodemonstrateosmosisusingviskingtubeandstarch.
b)Thestagesofprophase,metaphase,anaphaseandtelophaseinmitosis.
c)Dissectedpartsofaflowertoshowthetwomalegametesandthefemalegamete.
d)Thepathwayofsensoryandmotorneurons inthereflexarc.
e)AcrossbetweenBB(Blackmouse)andbb(whitemouse)toshowaratioof3black:1whiteinthe
F2generation.

MAKEOUTWORDSUMMARIESONFILINGCARDS
Useaseparatecardforeachtopic.Selectthe10mostimportantandwritethemdownwithoutany
explanation.Eachtimeyoucompleteanewcardrevisethosealreadycompleted.Herearetwoex-
amples.

EXAMPLE1:ECOLOGY
Ecosystem
Habitat
Detritusfeeder
Primaryproducer
Pyramidofnumbers
Foodweb
Trophic levels
Capture/recapture
Griddedquadrat
Abiotic factors

EXAMPLE2:GENETICS
Homologous
Allele
Homozygous
Phenotype
Dominant
Monohybrid
F1
Locus
Punnettsquare
Incompletedominance

TRYTHIS (HANDO)
Makeoutword-summarycards for the following topics:
a)Microscopeandcell.
b)Diffusion/osmosis.
c)LifecycleofRhizopus stolonifer.
d)Skeletonandbone.
e)Excretion.
f)Humanhormones.
g)Respiration.
h)Nervoussystem.
i) .......................................
j) .......................................
k) ......................................

1.WORDS

As you make your way through
the course make sure you under-
stand the language of biology.
Many strange words are used to
describe simple ideas. Behind
every word is a story. If the sto-
ry is explained then the word
jumps to life and many other
connections are made. Some
words are used repeatedly in bi-
ology. By discovering the mean-
ing of basic words the language
of biology is unlocked.

Here are some examples
Autos = self
(autotrophic, autoclave)
Bios = life
(biology, biomass, biosphere)
Chloro = green
(chlorophyll, chlorosis,
chloroplast)
Mitos = thread
(mitosis, mitochondria)
Trophein = to feed
(autotrophic, heterotrophic,
trophic levels)
Trope = to bend
(tropism, phototropism)

Try this (H and O)
Look up the following words in
the new syllabus Biology
Dictionary (Folens).
– Hermaphrodite
– Allele
– Embryo
– Sphincter
– Parasite
– Achilles tendon
– Haploid
– .........................
– .........................
– .........................

Continue to add to this list. Eve-
ry time you meet a strange
word, look up its meaning. You
do not have to remember the ex-
planation. You will not be asked
to explain words in the exam,
but they add interest and depth
to your knowledge.

2.ALTERNATIVENAMES

Be on the lookout for alterna-
tive names to items you have
learned. It can be very disap-
pointing to discover that you
could have answered a question
if you had only known the alter-
native word or phrase in a ques-
tion. You could be asked to

draw and label “the kidney tu-
bule”, which you had learned as
“the nephron”. The structure of
the “cell membrane” may be
well known to you, but you may
never have heard of the “plas-
ma membrane”.

Try this (H and O)
Make a list of alternative terms.
Begin with the following and
leave space for others that you
come across as you revise.

List of Alternatives:
– Cell membrane = plasmalem-
ma = plasma membrane
– Nephron = kidney tubule
– Rhizopus stolonifer = bread
mould fungus
– Passive transport = osmosis
– Active transport = active ab-
sorption
– Dark Phase = light independ-
ent phase = Calvin Cycle (H)
– Hydrogen Transport Chain =
Electron Transport Chain (H)
– ..............................................
– ..............................................
– ..............................................

3. DISTINGUISH BETWEEN
PAIRSOFTERMS

Students are sometimes asked
to distinguish between pairs of
terms in order to find out if both
are understood. This may ap-
pear to be an easy question but
your answer has to be exact. It
is very easy to confuse a student
when similar sounding words
are brought together for expla-
nation, eg stroma and stoma;
pharynx and larynx. When you
are explaining these types of
words give the location and
function of each if appropriate,
especially if your definition is
not clear.

Try this (H and O)

Distinguish between the mem-
bers of the following pairs of
words by making a brief com-
ment on each. Keep these
words on a separate page and
add to it as you meet new pairs
of words.

(a) Nephron and neuron
(b) Tendon and ligament
(c) Centromere and centriole
(d) Homologous and ho-
mozygous
(e) Stroma and stoma
(f) Photosynthesis and pho-
totropism
(g) ..................................
(h) ..................................
(i) ..................................

SAMPLEQUESTION:HIGHER
LEVEL2006Q6

Distinguish between the mem-
bers of each of the following
pairs by making a brief com-
ment on each.
(a) Tuber and bulb.
(b) Ureter and urethra.
(c) Hypha and mycelium.
(d) Thigmotropism and chemo-
tropism.
(e) Antigen and antibody.
(20 marks)

Answer:

(a) A tuber is a modified stem
or root. A bulb is a modified leaf
or bud. (2+2)
(b) The ureter is a tube which
carries urine from the kidney to
the bladder. The urethra is the
tube which empties the bladder

Studentsare
sometimesasked to
distinguishbetween
pairsof terms in
order to findout if
bothare
understood.This
mayappear tobean
easyquestionbut
youranswerhas to
beexact.

SOME EASY WAYS TO BEGIN YOUR REVISION
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MINDYOUR
LANGUAGE
The language of biology can be as complex as the subject
itself, but with careful planning and consideration we can
make it work in our favour, writes David Bourke

‘‘

■ Diagram 1. Heart dissection.

■ Diagram2. Exraction of DNA.
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TEST (+REAGENT) INITIAL COLOUR HEAT FINAL POSITIVE
COLOUR

Glucose (Benedict’s or
Fehling’s) Blue Yes Brick–red

Protein (Biuret) Light blue No Violet

Starch (iodine solution) Colourless No Blue-black

C02 (lime water) Colourless No Milky

Alcohol (iodoform test) Light brown Yes Yellow crystals

Alcohol (dichromate test) Orange Yes Green

Lignin, eg xylim (aniline
sulphate) Colourless No Yellow

CHEMICALSNEEDED
INBIOLOGY

DEFINITIONS
As you study each topic look out for defini-
tions that should be learned by heart. You can
expect to be asked at least one definition in
the exam. It is best to have thought through
the definitions that will be required, rather
than trying to compose them under exam pres-
sure. Textbook definitions may not suit you,
so arrange the vital information in an easy for-
mat in your own words. Memorise these in ad-
vance and write them on filing cards. Be clear
about the essential facts that need to be includ-
ed. Here are some examples:

TRANSPIRATION
Transpiration is the evaporation of water
from the spongy mesophyll layer out through
the stomata.

OSMOSIS
Osmosis is the diffusion of water through a
semi-permeable membrane from an area of
high water (low solute) concentration to an
area of low water (high solute) concentration.

ANIMALHORMONE
A hormone is a chemical messenger / pro-
duced by an endocrine gland / into the blood
stream. / It travels all over the body / but only
affects the target organs / generally long-term
in its effect.

TRYTHIS (HANDO)
Writeoutdefinitions for the following:
■A tissue
■Pollination
■Fertilisation
■Deamination
■Turgor
■Antibiotic
■Excretion
■What is an enzyme? (Be able to distinguish
from Hormone)
■A portal system
■Tropism
■Pyramid of numbers
■.....................................
■.....................................
■.....................................

Leave the list open so that you can add further
definitions as you meet them. Revise the exist-
ing list every time you add a new definition.

CHEMICALSNEEDED
You need to be familiar with a number of chemi-
cals in biology and their specific use in this
course. The information can be asked as a ques-
tion itself, or you may need the information to de-
scribe an experiment. You could be given a list of
chemicals and asked for one use of each, or you
could be asked to name the chemical used for a
specific purpose.

TRYTHIS (HANDO)
Copy out the following chart of chemicals and fill
in one function for each. Leave a number of emp-
ty spaces for other chemicals as you carry out
your revision.

Reverse the exercise this time, placing the func-
tion in the first column and then choosing the cor-
rect chemical. Again copy out the chart, leaving
extra rows for further functions as you revise.

INITIALANDFINALCOLOURSOFTEST
SOLUTIONS
A reagent is a chemical used to test for the pres-
ence or absence of another substance. In the
course of many experiments a reagent may
change colour to indicate the presence of the sub-
stance under investigation. The change in colour
gives a “positive result”. If the reagent does not
change colour you get a “negative result”. You
need to know the starting colour of the mixture
and the final “positive” colour of the mixture.
You also need to know if the mixture has been
heated or not. See table above for examples.

SAMPLEQUESTION:
ORDINARYLEVEL2009Q7(b)

The composition of a colourless sports drink is to
be investigated. Use your knowledge of food test-
ingtoanswerthefollowing:
1. (i) Name the test or name the chemical used to
testasportsdrink for thepresenceofglucose (re-
ducingsugar).
(ii) If glucose is present in the drink, what colour
changewould you expect to see? In your answer
givethe initialandfinalcolourofthetestsolution.
(iii) Isheatnecessaryforthistest?

2. (i) Name the test or give the chemicals used to
testthesportsdrinkforthepresenceofprotein.
(ii) If protein is present in the drink, what colour
changewould you expect to see? In your answer
givethe initialandfinalcolourofthetestsolution.
(iii) Isheatnecessaryforthistest?

ANSWER:
MARKS=2(9) +6(1)

1. (i)Benedict'sorFehling'ssolution.
(ii) Initialcolour isblue.Finalcolour isbrick-red.
(iii)Yes.Heat inawaterbath.

2. (i) Biuret test (sodium hydroxide + copper sul-
phate).
(ii) Initial colour is light blue. Final colour is violet /
purple.
(iii)No.

SAMPLEQUESTION
ORDINARYLEVEL2012Q9 (b)

Answer the followingquestions in relation to food
tests that you carried out as part of your practical
work.

(i) What chemical did you use to test the food for
starch?
(ii) Washeatnecessaryforthistest?
(iii) Howdidyouknowthatstarchwaspresent?
(iv)Whatcontroldidyouuseinthistest?
(v) Another food was tested for the presence of
protein.

Whatsolutionwasusedtotestforprotein?
(vi)Whatwas the initial colour of theprotein-test-
ingsolutionbeforeyouput inthefood?
(vii)Washeatnecessaryforthis test?
(viii) What colour indicated that protein was
present inthefood?

ANSWER:
MARKS=2(6)+6(2)

(i) Iodine(solution).
(ii) No.
(iii) Blue/blackcolour.
(iv)Usedwater insteadofstarch.
(v) Biuret(solution)ornamedchemical,
ieNaOH+CuSO4

(vi)Blue.
(vii)No
(viii)Purple/violet/pink.
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Textbook definitions may not suit you so arrange vital information in your own words, writes David Bourke

CHEMICAL FUNCTION

Soda lime

Lime water

Benedict’s solution

Sodium alginate

Cobalt chloride

Buffer tablets

FUNCTION CHEMICAL

Test for the presence of
glucose

Needed to stain lignin,
eg, xylem

For testing for protein

Needed to test for alcohol

Growth regulator involved
in phototropism

For enzyme immobilisa-
tion
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GRAPHSANDDATAANALYSIS
SAMPLEQUESTIONHIGHERLEVEL2006Q7(c) (d)
(c)Stateauseofeachofthefollowing inthebiologylaboratory.
(i)Biurettest (coppersulphateandsodiumhydroxidesolutions).
(ii)Benedict's (orFehling's) test. (6marks)
(d) Inthecaseofeachofthefollowingstate:
1.Aninvestigation inwhichyouusedit.
2. The precise purpose for its use in the investigation that you

haveindicated.
(i) IAA.
(ii) Starchofskimmedmilkagarplates.
(iii) Coldalcohol(ethanol).
(iv)Alkalinepyrogalloloranaerobic jar. (24marks)

ANSWER:
(c) (i)Totestforthepresenceofprotein. (3)
(ii)Totestforthepresenceofareducingsugar(glucose). (3)

(d) (i) 1.Toinvestigateitseffectonplantgrowthorcellelongation.(3)
2.Toseeifdifferentconcentrationsof IAAhavedifferent
effects. (3)

(ii) 1.Toexaminedigestiveactivityofenzymes.(3)
2.Toactasasubstratefortheenzyme.(3)

(iii) 1.TheextractionofDNA.(3)
2.ToseparateDNAfromthefiltrate. (3)

(iv)1.Toexaminetheconditionsnecessaryforgermination.
2.Toremoveoxygen. (3)

SAMPLEQUESTIONHIGHERLEVEL2009Q1(e)(f)
(e)Nameatestorgivethechemicalsusedtodemonstratethepres-
enceofareducingsugar.
(f) Inrelationtothetestreferredtowhichofthefollowingiscorrect?
1. Noheatneeded.
2. Heatbutdonotboil.
3. Boil.

ANSWER:MARKS=2(4)
(e)ClinistixorBenedict'orFehling'sorCoppersulphate.
(f)Number2 iscorrect,heatbutdonotboil.

Graphs (HandO)
Some topics are readily examined by asking the student to draw a
graph. These tend to be easy questions sincemost of the informa-
tion is supplied. The graph itself may be supplied and questions
asked about it, or the datamay be provided for drawing the graph
and then questions are asked based on the graph you have drawn.
Youmayalsoberequiredtodrawagraphofexpectedresultsforone
ofthemandatoryexperiments.

Whendrawinggraphsbecarefulof thefollowing:
■Usegraph paper if it is provided. Youmay begiven ablank space
ontheexampapertosketchagraph.
■The variable, which you control, goes on the X-axis, eg tempera-
ture,pH, light intensity,exerciselevel.
■Theresults (variableswhichyoudonotcontrol)goonthevertical
Y-axis,egheartbeat,bubblesofoxygen,enzymeactivity.
■Choosesuitableunits for bothaxes.Examine the rangeof figures
supplied for bothaxes andadjust theunits accordingly. The figures
suppliedwill fitnicelyontheA4graphsheet,eitherverticallyorhori-
zontally.
■Labeltheunitsoneachaxis.Markswillbeawardedforthis.
■Plotthecoordinates(points)anddrawthegraphinpencil.
■Youmaybeaskedtoplacemorethanonegraphonthesameaxes.
Makesureyouhaveclearlabelling inthiscase.
■Becareful aboutdrawingconclusions fromthegraph.Makesure
youare aware ofwhat the vertical axis is recording. Look at the fol-
lowingexamplesfromrecentpastpapers.

SAMPLEQUESTIONORDINARYLEVEL2006Q10(b)
Study the graph (Diagram. 3), which shows how the number of
thrushes inawoodchanges in thecourseofayear,andthenanswer
thefollowingquestions.

(i)Whatdoesthegraphtellyouaboutthenumberofthrushes?
(ii)Suggestone reasonforthechange inthenumber
ofthrushesatA.

(iii)Suggest two reasonsforthechange inthenumber
ofthrushesatB.

(iv)Wouldyouexpectsimilarchanges innumbersforothersmall
birdsinthewood?Explainyouranswer. (27marks)

ANSWER:
(i) Thrush numbers decline inwinter or early spring. They increase
during the summermonths. They reach a peak during August and
thendeclinefortherestof theyear. (Anytwocorrectpoints6+3)
(ii)Numbers increase due to migration inwards or breeding or in-
creasedfoodsupply. (3)

(iii)Numbersfallduetolackoffood,migrationoutwards,coldweath-
er,disease,predation,death,competition.Anytwo.2(3)
(iv) If yes (6)

Theymayhavethesamebreedingpatternor thesame
causesofmortality. (3)

Ifnoplus reason (9)
Thebirdsmaynotmigrateortheymaynotbreedinthisarea.

SAMPLEQUESTIONORDINARYLEVEL2010Q8(vii)

Drawagraphontheaxesgivenbelow, toshowthe resultsof this in-
vestigation (ie the effect of pH on the rate of enzyme activity).
(Marks: possibly 6 or 2 or 1 depending on answers to other parts of
thequestion).

ANSWER:
Seediagram4;effectofpHonenzymeactivity.

SAMPLEQUESTIONHIGHERLEVEL2005Q14(b) (ii), (iii), (iv)

The graph shows the effect of varying auxin concentration on the
rootandshootofaplant (Diagram5).

(ii) At what approximate auxin concentration does the root receive
maximumstimulation?(3marks)
(iii)Atwhatapproximateauxinconcentrationdoestheshootreceive
maximumstimulation?(3marks)

ANSWER:

(iii)1–10.(3)
(iv) Itcauses inhibition. (3)

■ Diagram 4. Effect of pH on enzyme activity

Higher and Ordinary level
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■ Diagram 5. Effect of auxin concentration

■ Diagram3.
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GRAPHSANDDATA
ANALYSIS (Continued)
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SAMPLEQUESTIONHIGHERLEVEL2007Q4
The graphs illustrate changes in the levels of two hormones, A and
B, which are involved in the development of the endometrium,
during the female menstrual cycle (Diagram 6).

(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 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. (20 marks)

Answer:
(a) Oestrogen or progesterone. (3)
(b) Ovulation, ie the release of the egg from the follicle. (3)
(c) (i) The pituitary gland. (3)

(ii) The development of the follicle or stimulates the production
of oestrogen. (3)
(d) Graph B. (3)
(e) Curve descending from days 1 – 5. (3) Curve ascending after
day 5. (3)

Name:TammyStrickland
From:Lucan,Dublin
School:The InstituteofEducation
College:TrinityCollegeDublin
Course:HumanHealth&Disease

QuickStudyTips forBiology:
■Braceyourself
■Planyourstudyrealistically
■Maketimeforoldtopics
■Usestudyaids
■Beconsistent,KEEPWORKING
■Useexamquestionsandmarkingschemes

QuickExamTips forBiology
Adopt clear, concise, relevant answers. Use diagrams. Read
questionscarefully.Answerasmanyquestionsaspossible.
Timing:
SectionA:100marks35minutes
SectionB:60marks25Minutes
SectionC:240marks120Minutes

StudyingBiology
Biologyasasubject is somethingofaslog.Thematerial never
gets overwhelmingly difficult but there’s just a lot of it. Be
warned that youwill be learningnewmaterial upuntil around
Easter time. Don’t neglect topics you covered in fifth year or
leaverevisionofoldertopicsuntilthenightbeforetheexam.Ex-
tremeprocrastination almost always ends in disaster so plan
yourtimewellandsetweeklygoalsnow.
Use study aids to dealwith the revision. Devote a notebook

todefinitionsalone.Exactdefinitionswill scoreyou fullmarks
so keep a record of all the newdefinitions you come across in
eachchapter.Rewriteyournotes inshorthandandcreateper-
sonalised rhymes and mnemonics to remember things with
manystagesornames.Neverdoubttheusefulnessoftheselit-
tle tricks. The only reason I still remember the six basic ele-
mentsof life isbecauseoftheword“CHNOPS”!
My personal favourite study tool however is “mind map-

ping”dueto itsvisualnatureandthefactthat itallowsyoutofit
a largeamountof informationonasinglepage.Revision tends
to become a lot easier when everything is in one place. For
more informationonmindmapsfortheLeavingCertvisit
leavingcertmindmaps.com.
Forsixthyear, yourexampapersandmarkingschemeswill

become your best friends. Both past papers and their
correspondingmarking schemes are available on examina-
tions.ie. Use the exampapers to seehowmuchof a topic you
can remember andwhich areas need a bit ofwork.Whenever
you attempt an examquestion, keep an eye on the clock and
most importantly compare your answers with marking
schemeanswersattheend.Thisallowsyoutoseewhatexact-
ly it is the examiner will expect you to write on the day of the
exam. Listen out for hints as to what major topics might be
comingupthisyear.Thiscangiveyouaclueastowhattofocus
onclosertotheexam.

BiologyExamTechnique
You don't need to be Shakespeare to dowell in biology. Once
you know the facts and can communicate them reasonably
well youwill be rewarded for your efforts. However, try not to
add “waffle” to your answers. Youwill not be given any extra
marksforyouropinionsonphotosynthesisoryoursensational
metaphor for genetic engineering. Keep things short and
sweet and where possible use well-labelled diagrams. Stu-
dents always panicwhen it comes to timing in exams as they
fear thestressful scramble to finish upat the end.However in
thiscasefearnot.Biologyprovidesyouwithplentyoftimetoan-
swer the required number of questions. In fact it's no secret
thatmanystudentsare leftwithquiteabitof spare timeat the
endoftheexam.■ Students at the Institute of Education.

PHOTOGRAPH: BRENDAFITZSIMONS

Generations of success for Generations of students

The Best Teachers Inspire The Best Results.
improve your Biology grade with david Bourke, expert teacher and author of the above article.

Easter Revision Course: Monday 25th March – Friday 29th March.
4 Hour Block: Thursday 4th April and Friday 5th April.

find out more at www.ioe.ie. tel: 01 661 3511. email: info@ioe.ie

■ Diagram 6. Graph of female hormones

How to get your A1
Biology



T
he present syllabus is
based on practical
work and is intended
to be taught by doing
experiments. This
leads to a greater un-

derstanding of the topics being
studied and also reduces the
amount of memorisation re-
quired by the student. There
are 22 mandatory practicals for
ordinary level, with one extra
for higher level (the effect of
heat denaturation on enzyme
activity). Section B of the exam
paper deals specifically with
these experiments.

While you are required to
answer two questions out of a
selection of three, this does not
mean that you will only require
information about two experi-
ments. Some of the questions
may require information from
multiple experiments. Check
the following past questions:
Ordinary level 2011 Q8. This re-
quires information from eight
experiments.
Higher level 2011 Q7. This ques-
tion is not one of the specified
practicals, but requires you
to “use your head” to answer
questions on laboratory proce-
dures.

Questions on the mandato-
ry practicals may also be asked
in Sections A and C of the exam
paper. The best preparation is
to do all the practicals and write
them up fully in a separate
book. Use the following format
for your reports:

TOWRITE UP AN
EXPERIMENT/INVESTIGATION
1. Title: This should be a brief
statement indicating the topic
under investigation, eg “the ef-
fect of temperature on enzyme
activity”.

2. Aims: This is a fuller state-
ment of what you intend to ex-
amine, eg “To examine the
parts of the microscope and
learn how to use it properly”.

3. Materials and Methods:
Give a description of what was
done. Use the past tense and
passive voice, eg “three agar
plates were poured and incubat-
ed with three different strains
of bacteria”.

N a m e a n y
reagents/chemical used and at
what concentrations. Include a

control if appropriate. Temper-
ature, pH, volumes etc. should
be specified.

Draw the apparatus used in
the experiment. Refer to any
safety precautions that should
be taken.

4. Results: All measurements
recorded are listed here as well
as relevant observations. The
results may be displayed in a ta-
ble or plotted on a graph. Statis-
tical analysis may also be includ-
ed. The results should stand on
their own without any interpre-
tation at this stage.

5. Conclusions: What overall
information can be extracted
from the results? Be careful
that the results back up your
conclusion, eg “amylase en-
zyme works best at 40˚C”. You
may attempt to explain the re-
sults and offer opinions as to
how and why something has
happened. Possible sources of
error should be pointed out.

NB: In exam questions you are
frequently asked to draw the ap-
paratus used or illustrate the re-
sults on a graph.

FOR MANY OF THE EXPERIMENTS IT IS
EXTREMELY IMPORTANT TO BE ABLE TO
ANSWER SET QUESTIONS

1. How did you start the
experiment?
2. What was the factor in the
experiment? How did you vary
this factor?
3. What was kept constant
during the experiment? How
was this done?
4. How did you monitor the
progress of the experiment?
5. What control was used in
the experiment?
6. What were the results of the
experiment?
7. What conclusion did you
draw from the results?
8. If the experiment involved
enzymes:
(i) What substrate did you use?
(ii) What enzyme did you use?

(iii) What product was formed?

EXAMPLE (H AND O)

Answer the above questions in
relation to the effect of tempera-
ture on enzyme activity, eg cata-
lase activity on hydrogen perox-
ide.

ANSWER:
1. By mixing the enzyme (cata-
lase) and substrate (hydrogen
peroxide) together.
2. Temperature. By using dif-
ferent water baths.
3. pH. By using a buffer solu-
tion of pH 9.
4. By measuring the volume of
foam in the graduated cylinder.
5. Equal volume of hydrogen
peroxide with distilled water in-
stead of enzyme.
6. The enzyme was most active
at 30C. Above and below this
temperature the enzyme activi-
ty was reduced (Diag. 7).
7. Enzymes work best at a par-
ticular temperature.

8. (i) Hydrogen peroxide.
(ii)Catalase in celery juice.
(iii)Oxygen bubbles

released and water in the
cylinder.

WHYDID YOU CARRY OUT A
PARTICULAR PROCEDURE?

Be careful that you understand
the reasons for certain steps in
the course of an experiment.
This type of question can be dif-
ficult to answer, especially if
you have not carried out the ex-
periment fully by yourself.

In the classroom many exper-
iments are carried out in
groups of three or four. Certain
steps may be unfamiliar to you.
This is why it is important to
write up the experiment fully
by yourself after the experimen-
tal work has been completed.

Under “Materials and Meth-
ods” you need to highlight the
reason for following a particu-
lar instruction.Here are some
examples:

EXAMPLE 1: Experiment to exam-
ine the effect of increasing light
intensity on the rate of photo-
synthesis (Diagram 8).

Why did you place the graduat-
ed cylinder and plant in the
beaker of water?
ANSWER: To keep the tempera-
ture constant.

Why did you add sodium hydro-
gen carbonate to the graduated
cylinder.
ANSWER: To act as a source of
CO2 for synthesis of C6H12O6.

Why did you delay counting the
bubbles of oxygen after moving
the bulb closer to the plant?
ANSWER: To allow the plant time
to adjust to the new light intensi-
ty.

EXAMPLE 2:Experiment to exam-
ine the effect of oxygen on seed
germination (Diagram 9).

Why did you boil and cool one
sample of water?
ANSWER: To remove any dis-
solved oxygen in the water.

Why did you add a layer of oil to
the test tubes.
ANSWER: To prevent oxygen
from diffusing into the tubes
from the air.

Why did you add ten seeds to
each test tube.
ANSWER:To eliminate errors due
to natural variation in the
seeds.

EXAMPLE 3: Experiment to pre-
pare enzyme immobilisation
(Diagram 10).

Why did you drop the alginate
and enzyme mixture into a solu-
tion of calcium chloride?
ANSWER: The calcium replaces
the sodium and forms cross-
links between the polysaccha-
ride chains of the alginate. This
forms jelly-like beads which
trap the enzyme molecules.

Why did you rinse the alginate
beads with distilled water?
ANSWER:To remove excess calci-
um chloride which might inhib-
it the action of the trapped en-
zyme.

EXAMPLE 4: Experiment to sepa-
rate DNA from plant tissue ex-
tract. (See Diagram 2 on page 4.)

Why did you add salt to the
chopped plant tissue?
ANSWER: It causes the DNA to
clump together.

Why did you add washing-up liq-
uid to the mixture at 60˚C?
ANSWER: To break down the cell
and nuclear membranes.

Why did you place the mixture
in a blender?
ANSWER: To break down the cell
wall and release the DNA.

Why did you add protease
enzyme?
ANSWER: To digest the protein
around the DNA.

■ Diagram 8. Effect of light intensity on photosynthesis

■ Diagram 9. Oxygen and germination

EXAMTIMES2013P09

It is important to
write up the
experiment fully
by yourself after
the experimental
work has been
completed,
writes
David Bourke

■ Diagram 10. Enzyme immobilisation■ Diagram 7. Effect of temperature on catalase activity
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GENETICS
ORDINARYANDHIGHERLEVELS

■Learn the language. Check the following terms:
homologous pairs, gene, locus, allele, dominant,
recessive, incomplete dominance, homozygous,
heterozygous, phenotype, genotype.
■Monohybrid cross (ie one trait cross): Cross TT
with tt, where T = dominant tall; t = recessive small.
Draw out the cross showing the F1 and F2 genera-
tions. Note the 3:1 ratio in the F2 offspring.

FORHIGHERLEVEL

■Produce the correct gametes from a parent. Exam-
ine the following examples carefully (Diagram 11)

■Mendel’s first law. Monohybrid cross (ie one trait
cross) Cross TT with tt, where T = dominant tall; t =
recessive small. Draw out the cross showing the F1

and F2 generations. Note the 3:1 ratio in the F2 off-
spring.

■Mendel’s second law. Dihybrid cross (ie two trait
cross): Cross YYRR with yyrr, where Y = dominant
yellow; y = recessive green; R = dominant round; r =
recessive wrinkled. Draw out the cross showing the
F1 and F2 generations. Note the 9:3:3:1 ratio in the F2

offspring.

■Gene linkage: Genes are linked if they are on the
same chromosomes (Diagram 12).

■Sex-linkage: The inheritance of traits depending
on the “Y” chromosome (Diagram 13).

Be able to identify the phenotypes in given exam-
ples.

Let N = dominant normal vision.
Let n = recessive for colour blind.

Repeat this exercise using:
H = dominant normal clotting of blood, h = recessive
for haemophilia.

■Solve the problem:
Show the genotypes of a mother, a father and their
daughter. The mother has normal vision and the
daughter is colour blind.

SOLUTION

■Mutations: Chromosome mutation; gene muta-
tion.

PASTQUESTIONSONGENETICS
Examine some of the following questions, using the
relevant marking scheme to check your answers.
Note this topic appears every year.

SAMPLEQUESTION
ORDINARYLEVEL2011Q8

For what purpose did you use
each of the following in the
course of your practical
activities? (24marks).

(i) Fehling’s solution or
Benedict’s solution.
(ii) Anaerobic jar.
(iii) Cover slip.
(iv) Buffer solution.
(v) Methylene blue.
(vi) Sodium alginate.
(vii) IAA.
(viii) Freezer-cold alcohol.

Answer:Marks=2(6) +6(2)
ie Any two correct answers get
six marks each, the remaining
six answers get two marks each.
( i ) T o c h e c k f o r
glucose/reducing sugar.
(ii) To see if O2 is necessary for
germination/to limit or reduce
O2.
(iii) To examine a specimen/to
reduce evaporation/to hold
specimen in place/to protect
lens or microscope.
(iv) To keep pH constant.
(v) To stain (animal/plant)
cells/nucleic acids.
(vi) To immobilise enzymes (or
yeast cells)/to make beads.
(vii) To examine the effect of
growth regulators (on plants)/
to stimulate plant growth / to in-
hibit plant growth.
(viii) To bring DNA out of
solution/to isolate DNA.

SAMPLEQUESTION
HIGHERLEVEL2010Q8
Forwhichpurposedidyouuse
each of the following in the
course of your practical
studies?
(i) Methylene blue or iodine
solution when examining cells
with the microscope
(ii) An aquatic plant such as
pondweed rather than a
terrestrial plant when
investigating the rate of
photosynthesis
(iii) 1. Washing-up liquid or
other detergent while extract-
ing DNA from plant tissue

2. Freezer-cold ethanol
while extracting DNA from
plant tissue
(iv) 1. Antiseptic wash solution
in the investigation of the
growth of leaf yeast on agar
plates

2. Petroleum jelly in the
investigation of the growth of
leaf yeast on agar plates
(v) 1. Biuret solution or alkaline
copper sulphate in food testing

2. Brown paper or Sudan III
in food testing

Answer:Marks8(3)
(i) As a stain or to see more
clearly
(ii) To see (or measure ) gas (or
bubbles) [negative for terrestri-
al plants]
(iii) 1. (Detergent) breaks down

membranes
2. To separate (or see) the
DNA

(iv) 1. To prevent contamination
or described
2. Attach leaves (or leaf
parts)

(v) 1. Test for (soluble) protein
2. Test for fat (or lipid or oil)

■ Diagram 11. Gamete production

ORDINARYLEVEL
2004: Q 12.
2005: Q 13(a)(b)
2006: Q 11
2007: Q 4, Q 11(c)
2008: Q 11(a)(b)
2009: Q 11
2010: Q 4, Q11
2011: Q 10
2012: Q 6, Q 11

HIGHERLEVEL
2004: Q2, Q3
2005: Q 10
2006: Q 12(a)(b)
2007: Q 5
2008: Q 11
2009: Q 10(a)(b)
2010: Q 2. Q 10
2011: Q 13(b)(c)
2012: Q 6, Q 10
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■ Diagram 13. Sex linked traits

■ Diagram 12. No gene linkage v gene linkage

TWODEFINITEQUESTIONS: GENETICSANDECOLOGYPRACTICALS
CONTINUED



Name
of Plant 1 2 3 4 5 6 7 8 9 10 Totat

Hits
%

Cover

Species
A 8 0 15 8 0 5 14 8 12 0 70/

250 28%

Species
B 20 14 0 16 0 0 0 19 20 16 110/

250 44%

(A) THEORY
ORDINARYANDHIGHERLEVELS

■Learn the terminology. Check out the following words:
Ecology, biosphere, ecosystem, producer, consumer, decompos-
er, biotic, abiotic, habitat, niche, community, population, detritus
feeder, flora, fauna, food chain, food web.
■Flow of energy. Where does the energy come from and where
does it go to?
– First trophic level (T1) = Plants (they are autotrophic).
– Second trophic level (T2) = Herbivores.
– Third trophic level (T3) = Carnivores.
– Fourth trophic level (T4) = Top carnivores.
N.B. The decomposers are not included.
■Calculate the energy stored at each succeeding level.
■Illustrate this by means of boxes.
■The result is a pyramid of energy.
■Each succeeding level must be smaller than the one directly be-
low it, since energy is lost in the changing of food from one organ-
ism to the next. Approximately 90 per cent of the energy is lost in
the transfer (Diagram 14a).

■Counting the number of organisms at each level gives the
pyramid of numbers.
■This method is easy to achieve, but it is not terribly accurate.
■No account is taken of the size of the organisms.
■An inverted pyramid is often produced (H).
■Parasitic food chains can also invert the pyramid (H).

EXAMPLES
Seashore pyramid (diagram 14b) and woodland pyramid (dia-
gram 14c).

■Notice that the seashore herbivores seem to be more efficient
than the woodland herbivores. Plants in the sea do not need a
strong “skeleton” to support them – they contain less woody mate-
rial which is more difficult to digest. Woodland herbivores pro-
duce more waste than seashore herbivores.
■How about the transfer from the herbivores to the carnivores?
The seashore carnivores do not spend as much energy catching
the herbivores. Many just wait for the food to arrive in water cur-
rents. Woodland carnivores have to “chase” their food and thus
use up a lot of energy.

THE INVERTEDPYRAMID (H)

■This inverted pyramid is due to the larger number of greenfly
but their weight would not be greater than the combined leaves of
the rose bush. Pyramids of numbers are only used as a guide to the
transfer of energy within an ecosystem.
■Parasitic pyramids are also inverted pyramids (Diagram 14e).

■What happens the raw materials:
Carbon cycle: What is carbon required for? How does it get
into the system? How counteract the effect of combustion on
greenhouse gases?
Nitrogen cycle: What is nitrogen needed for? How does it get
into the system? What are the dangers of artificial fertilisers
(eutrophication) ?

■Population studies (H): Predation, competition, symbiosis.
■Environmental studies: Pollution, conservation, waste
management.

B) MANDATORY PRACTICALS
ORDINARYANDHIGHERLEVELS

■Learn the names of five plants and five animals from an ecosys-
tem. Use keys.
■Identifyandusevariousapparatusrequiredforcollectionmethods.
■Carry out quantitative survey for two plants and two animals, eg
percentage cover for two plants using the gridded quadrat (Table
1); capture/recapture method for animals.

Table 1. Percentage Cover of two plants
(number = 'hits' per quadrat).
Use gridded quadrat.

■Investigate three abiotic factors, e.g. pH, temperature, light,
wind speed, salinity.
■Study the adaptation of one organism in the ecosystem, eg the
blue mussel on the rocky seashore (diagram 15); the badger in a
woodland (figure 16).

EXAMPLE1THEEDIBLEMUSSEL
■Found attached to rocks in the intertidal zone of the rocky
shore.
■Attach themselves by strong byssal threads to the rocks.
■Filter feeders when the tide is in – plenty of food in the water.
■No need to search for food.
■When tide goes out the bivalves close to prevent desiccation.
■Shell is strong to overcome predators.
■Grow in colonies which crowd out other organisms looking for
space.
■Sperm and eggs released into the water – become free-swim-
ming larvae
■These are dispersed in the currents – settle and inhabit new areas.

EXAMPLE2THEBADGER
■Live in family groups in woodlands.
■Each clan averages six members.
■Strong claws for burrowing.
■Strong jaws for biting.
■The sett is an extensive system of tunnels.
■Territorial – will defend an area of 100 - 300 acres.
■Very keen sense of smell.
■Nocturnal and omnivorous.
■Varies its diet with the seasons.
■Bedding regularly dried and changed.

PASTPAPERS
Examine some of the following questions, using the relevant mark-
ing scheme to check your answers. Note this topic appears every
year.

■ Diagram 14e: Parasitic pyramid.

Ordinary Level Higher Level

2004: Q6, Q8 2004: Q5, Q10

2005: Q1, Q 10 2005: Q12

2006: Q8, Q10 2006: Q2, Q9, Q10

2007: Q2, Q9, Q10 2007: Q2, Q12

2008: Q1, Q10 2008: Q7, Q10

2009: Q2, Q10 2009: Q3, Q11

2010: Q1, Q10 2010: Q5, Q12

2011: Q2, Q10 2011: Q3, Q10

2012: Q1, Q10 2012: Q4, Q11

■ Diagram 14c: Woodland pyramid.

■ Diagram 14a: Pyramid of energy.
■ Diagram 14d: Inverted pyramid.
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■

■ Diagram 14b: Seashore pyramid.
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■ Diagram 15: Ediblemussel.

■ Figure 16: A badger.PHOTOGRAPH:GETTY IMAGES/ISTOCKPHOTO
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1.TOPIC:PHOTOSYNTHESIS
BothOrdinaryand
Higher levels

■Key idea: Make glucose from
CO2 and H2O using energy from
the sun in the presence of chlo-
rophyll.
■ Equation: 6CO2 + 6H2O +
Sunlight + Chlorophyll =
C6H12O6 + 6O2

■ Chlorophyll in the chloro-
plast traps the sunlight to ener-
gise electrons.
■ Water, from the xylem, is
split to produce electrons (e¯),
protons and oxygen.
■The electrons pass to the chlo-
rophyll; the protons and elec-
trons are picked up by a carrier;
the oxygen is released or used
in respiration.
■Electrons, protons and CO2,
from the air, are combined into
C6H12O6.
■The energy comes from the
sun via ATP.
■Location: The chloroplast.
■Mandatory practical: investi-
gate the effect of increasing
light intensity or carbon diox-
ide on the rate of photosynthe-
sis (Diagram 17).
For Higher level:
The light dependent stage uses
light to energise electrons
which pass from split the H2O
to the chlorophyll. The energy
from the electrons is used to
produce ATP (ADP + Pi + Ener-
gy = ATP). This is phosphoryla-
tion. Protons and electrons are
joined to
to produce NADPH. Oxygen is
also produced.
■Cyclic phosphorylation uses
energy from electrons return-
ing to photo-system I (pathway
1). Non-cyclic phosphorylation
uses energy from electrons
passing from photo-system II to
photo-system I. These elec-
trons come from the water and
eventually join

(pathway 2).
■The dark stage (light inde-
pendent phase or Calvin cycle)
uses the ATP and NADPH from
the light phase to convert CO2

to C6H12O6.
■ Location: The chloroplast.
Light phase occurs in the gra-
na. Dark phase occurs in the
stroma (Diagram 18).

PASTQUESTIONSON
PHOTOSYNTHESIS

Examine some of the questions
on the right, using the relevant
marking scheme to check your
answers. Note the frequency of
the topic.

2.TOPIC:RESPIRATION
BothOrdinaryandHigher
levels.

■Key idea: Energy from food
is trapped in ATP molecules
(ADP + Pi + food energy = ATP).
This is phosphorylation.
■ Equation: C6H12O6 + 6O2 =
6CO2 + 6H2O + Energy (ATP)
■Aerobic respiration:
Stage 1: The conversion of glu-
cose to pyruvic acid in the cyto-
plasm.
No oxygen used, ie the process
is anaerobic.
Small amount of ATP pro-
duced.
Stage 2: The breakdown of
pyruvic acid in the mitochon-

dria. Most of the ATP is pro-
duced here.
CO2 and H2O also produced.
Oxygen is needed, ie the proc-
ess is aerobic.
■Anaerobic respiration = Res-
piration in the absence of oxy-
gen.
In muscle: The pyruvic acid is
converted to lactic acid.
In yeast: The pyruvic acid is con-
verted to ethyl alcohol + CO2.
■ Mandatory practical: The
production of alcohol by yeast
under anaerobic conditions
(Diagram 19).

For Higher level:
■Stage 1: Called glycolysis.
■Stage 2: Krebs’ cycle in the lu-
men matrix of the mitochon-
dria produces ATP + CO2.

Electron transport on the cris-
tae combines electrons, pro-
tons and oxygen to produce wa-
ter + ATP (Diagram 20).

PASTQUESTIONSON
RESPIRATION

Examine some of the questions
above, using the relevant mark-
ing scheme to check your an-
swers. Note the frequency of
the topic.

THEEXAMPAPER
(HANDO)

Both papers have the same for-
mat. Pay particular attention to
the instructions on the front
page. Don’t forget to write in
your exam number on the top.
Note the amount of time recom-
mended for each section. Bring
your calculator with you.

SectionA: (Questions 1–6)
This covers short definitions
and word meanings from all
parts of the course, including
the mandatory experiments.
The instructions say answer
five questions. Do all six. The
best five will be added up. The
answers are written in the
blank spaces provided on the
exam paper. Do this section
first. Each question carries 20
marks. Do not exceed the rec-
ommended 30 minutes.
Re–check your answers here at
the end of the exam.

SectionB: (Questions7, 8,9)
The mandatory practicals are
examined in detail here. You
are instructed to answer two of
the three questions. Choose
your two questions carefully.

You must be able to answer all
parts of the question. The an-
swers are written in the blank
spaces provided on the exam pa-
per. Each question carries 30
marks. Spend 15 minutes on
each, ie a total of 30 minutes. If
you have time to spare at the
end of the exam you may wish
to answer a third question here.

SectionC: (Questions 10 -15)
The “long” questions are asked
here. All parts of the course
may be examined, including
the mandatory practicals. You
must select four out of six ques-
tions. Each question is worth
60 marks. The recommended
time is 30 minutes per ques-
tion. Questions 10, 11, 12 and 13
are each divided into three
parts, with marks of 9, 27 and
24. Time allocation should be
proportional to the marks, ie 4
minutes, 13 minutes and 12 min-
utes. Questions 14 and 15 have
internal choices where you
have to answer two of (a), (b) or
(c). Because of this choice these
questions deserve careful atten-
tion. Each part is worth 30
marks, ie 15 minutes for each.

Finally
Be consistent with your study.
Revise regularly. Refer con-
stantly to past questions and
use the marking schemes to
check your answers.

Check the date of the biology
exam with reference to the sub-
jects before and after it. Make
sure all subjects get equal revi-
sion time.

TWO VERY LIKELY QUESTIONS: PHOTOSYNTHESIS AND RESPIRATION

ORDINARY LEVEL HIGHER LEVEL

2004: none 2004: Q7

2005: Q11 (c) 2005: Q11

2006: Q13 2006: Q4

2007: Q12 2007: Q11 (a)(b)

2008: Q3 2008: Q5

2009: Q15 (b) 2009: Q12 (a) (b)

2010: Q12 (b) 2010: none

2011: Q5 2011: Q6

2012: Q14 (a) 2012: Q7 (ii) Q12(c)

ORDINARY LEVEL HIGHER LEVEL

2004: Q13 (b) (c) 2004: Q11

2005: Q11 (a) (b) 2005: Q4

2006: Q4 2006: Q11

2007: none 2007: Q9

2008: Q12 2008: Q14 (a)

2009: Q15 (a) 2009: Q12 (c)

2010: Q12 (c) 2010: Q14 (a)

2011: Q12 (a) (b) 2011: Q14 (a)

2012: Q14 (b) 2012: Q12 (b)
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■ Diagram 20. Mitochondrion

■ Diagram 17. Graph of the effect of increasing light or CO2 on rate of photosynthesis

■ Diagram 18. Chloroplast

■ Diagram 19. Production of alcohol by yeast

Photosynthesis: Past Questions

Respiration: Past Questions




