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1 The diagram shows blood passing throﬁgh an arteriole into a capillary. Part of the
capiliary wall has been cut away 1o show the blood.

direction of blood fiow

What is the level of organisation of the structures labelled P and Q?

o Q
A organ cell
B argan tissue
C tissue cell
D tissue fissue

An amino acid enters a cel and is then used to synthesise an enzyma sacreted by the
cell. What is the sequence of cell structures involved in the synthesis of the enzyme?

firs ~—> last

A er:ggg:‘almuc Golgi apparatus ibosome exocytoflc vesicle
endoplasmic . . cell surface
B reficulum fibosome Golgt apparatus membrane

endoplasmic .

c rlbosome reticulum Golgl apparatus | exocytolic vesicle
. . endoplasmic celt surface
D ribosome Golgi apparatus reficuium membrane




3 The diagram represents the passage of water molecules and glucose malecules
across a partially permeable cefl surface membrane.

partiafly permeabie
,medmbeane
7
_/
Q A 8]
A - - key
A o © o) O = vaater malecule
A o A DO ° A = glucose molecule
& .
A A (8]
A oA 0
4 © c 40 (0]
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o— 1. o ©
A D A o O
i

Which arrov indicates osmosis?

4 Which diagram illustrates the process of aclive transport?

§ Which molecule contains peptide bonds?

A cholesterol C glycogen
8 deoxyribonucleic acid D haemoglobin




Av

6 Whatis a role of essential fatty acids in the body?

o oy v g

7 A student carried out four tests for biclogical melecules on a solution. The results are

as part of cell membranes
as pari of cell walls

to use for DNA formation
to use for enzyme formation

shown in the table,
tost for rologieat
moleculos obsevaton
jodine sohsion orRAPE-DIOVM
biuret purplo
Benedici's orange
emulsion tiear

Which three molecules may be originally present in this sofulion?

A amylase, starch, oil

B amylase, starch, water
C  egg white, glucose, ofl
D

8 A bacterium lives in hot springs at temperatures of 75°C (o 85°C. Which graph

egg white, sucrose, water

represents the activity of enzymes found in these bacteria?

enzyme
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9 The table shows the rates of absorption of two different sugars, arabinose and
glucoss, in living and dead infestines. The concentrations of the sugars inside the
intestines were the same in each case.

rate of absorption (arbitrary units)
- arabinese _glucose -
living intestine 31 - 102
dead intestine 3t 34

What are the maln methods of absorption of arabinose and glucese in living intestine?

~arabinose glucose
A active transport active transport
B active transport diffusion
c diffusion active transport
D diffusion diffusion

10 The small intestines of cows are similar in general structure and functian to the small
intestines of humans. A disease in cows reduces the number of villi in their small
intestines. The cows lose weight and becorie weak. What explains this? |

A lessamylaseproduced @~ C  slower absarption of nutrlents
B less peristalsis D  slower digestion of proteins

11 The diagram represents some human organs and-tﬁéir blood vessels.

=J|

LL""—" liver

gt f——=?

tL-"r__TR___.W kidney "':._"%

Immediately after taking an alcoholic drink, how would the levels of alcohol compare
in blood vessels P, Q and R?

P __Q R
A high medium "~ high’
- B medium high low
c low fow medium
] high fow low




12 The diagram shows the arrangement of the tissues of a leaf as seen in cross-section
under the microscope,

palisade S
mesophyll upp?.x epidermis

T

S
lower epidermis

What is the arrangement of the 'cenlié‘ in the section X-Y?
A 8 c D

13z

<}1: 3
¥
e Bom
Ll b

13 What is the main source of the energy that causes water 1o rise up a plant stem?

A difference in waler potentiat between cell sap and soll water
B heatfrom the Sun

C light absorbed by chlorophyit
D respiration of sugars made in pholosynthesis

14  In a medical investigation, a dye was injected into the renal adery of a patient. The
dye was not filtered out of the blood in the kidneys.

Which chamber of the heart would be the first to receive blood with this dye in it?
6



15 The diagram shows a section of the coronary artery with damage that may resultina

heart attack.
i /— |
/ ) y artery vl
Hood m)ﬁeposn
flow '

What best describes the events that could lead to a heart attack?

further fat deposits followed by platelet and red blood celf destruction

further fat depasits followed by platelets forming a fibrin mesh restricting blood flow
hatdening the artery wall preventing diffusion across the wall '

restriction of the arlery fumen by a clot causing less oxygen per.cm® of blood

oW

16 The diagram shows a section through part of a vein.’

What could be the first organs found in the directions § and 27

1 2
A heart brain
B intesting liver
Cc kidney heart
D lung heart

17 The diagram shows an alveolus and an assoclated blood capillary.

inked lo
-« pulmonary veln
' —A
linked 1o
pulmonary arlery .
~erecapibaty

c .
At which point will the greatest rate of diffuslon of carbon dioxide occur?

7




18 The diagram shows the apparatus used to show some of the materials in cigarclte
smoke. The labels indicate the results after five minutes.

ait flow —

buming”

cigarciia aspiralor draws -
mesh filtes with~~ / alr through the
grey deposit

cotton wool =1 "\ -4 EE=ET
wms brown k> ) tap
iced water limev"/alcr ‘ M sk
fuens milky
Which materials that are in cigarette smoke did this apparatus detect?
grey deposit cotton wool limewalter

on mesh filter tums brown turns milky
A nitrates nicotine carbon dioxide
B nitrates tar carbon monoXide
C particles nicotine carbon monoxide
D padicles tar carbon dloxide -

19 What would be normally absent {from the glomerular filtrate in the kid_n’ey{?

A glucose B protein C salts D uréa

20 The diagram shows some of the structures seen in a section through human skin,

What is the function of structure X?

A o cause capillaries to constrict

B to detect changes in temperature

C to receive impulses from the central nervous system
D o stimuiate sweat glands 10 release sweat

8



21

23

The diagram shows a way of regulating the temperature of a building.

boiler - generales :
/ heat for buikding \
thermostat ~ regulates temperaturs of
temperature o - " tuiging-stayswilhin | o= . -
of building naros Kvits -
\ air condilisning - /
cools buding

Which shows the equivalent organs that regulate the temperature of the human body?

air conditioning boiler thermostat
A brain lungs skin
B lungs brain muscles
c skin fiver brain
D stomach skin heart

Whatl is the role of molor neuranss in reflex action?
A carrying netve impulses from the central nervous system to an eflector
connecting a receptor to the central nervous system

B
C forming a synapse with a sensory neurone
O transferring snergy from the stimulus to a nerve impulse

The diagram shows a very small section of the retina with microscopic detall of four

rods-and a cone.
rod
i e sclera

r ’_,,.«/' .
! - - —eme=r- CROTGId

h - 3 pEUIONG
4 neurone —.__

nem to,

oplic perve 2 fight |
Which arrow shows the direction that the light passes to stimulate the retinal cells,
and, at low level light intensity, which of the two neurones will fire impulses?

direction of light neurone fired
A 1 3
B 1 4
c 2 K
D 2 4




24 How does adrenaline affect glucose uptake by muscle cells and carbohydrate

25

26 What are involved in teproduction in both animals and plants?

27

conversion by liver cells?

(v Kol g

glucose uplake | carbohydrate conversion
decreases glucose 1o glycogen
decreases glycogen to glucose
increases glucose o glycogen
Increases glycogen 1o glucose -

The diagram shows a vertical section through the carpel of a flower that has been
pollinated.

== poflentobe

What is the correct order of strustures through which the pollen tube must grow in

order 10 bring about fertilisation?

first > last
A micropyle stigma style  -ovary wall
8 ovary wall micropyle stigma ~ style
c stigma style ovary wall micrapyle
D style ovary wall micropyle __stigma

oW

Wh
A
B
G
D

ovary and esmbryc
ovary and lestes
ovule and stigma
wterus and embryo

at is the result of cufting both the sperm ducls in 2 man?

He is unable to davelop sperms.

He is unable to pass urine.

Male sex hormones no longer circulate in his blood,
Sperms are not emitted from the urethra.

10




28 The diagram shows the relationship between progesterone Ieve!s and the thickness of
the fining of the uterus.

twckness of the X
finlng of the vterus

L eevPSerccmnatenrne

progestercne &
lavel in bload e

Which segment needs 1o be added at X fo complete the diagram?

A B c N D

Vs

28 The diagram shows a seclion through a flower.

In which siructures are haploid nuclei formed by reduction division?
A 1tland3 B tand 4 C 2and3 B 2and4

11




30

If the mass of- DNA in a normal body cell is Z, how much DNA will be presentin a
celi afier the completion of mitosis, after completion of melosis and in an egg after

completion of fertilisation?

after completion | after completion | after completion
of mitosis of meiosis” of fertilisation
A Z %Z Z
B Z 2z 27
C Vol 2Z 27
D 2Z Bl Z

3t Which statement is true of both chromosomes and genes?
A Each codes for a specific protein.
B Each may be copied and passed on in mitosls.

C Each may be eilher dominant or recessive.
D Each may exist as two or more alleles,

32 The diagram shows the blood group phenotypes of some members of a famlly.

Which member of the F1 generalion must be heterozygous, with the codominant

~ alleles?
blood blood
group O group O ,
parenls O"""““—D .
F1 generalion ——{T‘F‘é}*‘—ﬂ
o A B Cc D
£2 generation ( ) ( ) ¥ ! | l
tlood blood biood blood
group B group A group A group O



33 The graph shows the masses of two different types of tomato.

s type 1 type 2

number of
tomatoes - - - -

M NI N MY SOLDE DADE UL PEADS IS DRI WA
0 20 40 €0 80 10D 120 140 160 180 200 220

mass/g

What can be concluded from the graph?

A
B
c
D

Genes do not affect the mass of lomatoes.

Type 1 tomatoes show continuous variation.

Type 2 tomaloes are sometimes smaller than type 1 tomatoes.
Type 2 tomatoes show discontinuous variation.

34 Which oulcomes might_!arm_ers want 1o achieve by using artificlal selection?

TSOOD >

incregsed decreased
fertiliser use pesticlde use
growth rate yield
pesticide use growih rate.
yield - : fertiliser use -

35 Which statement about chromosomes is correct?

A

oW

Chramosomes are long DNA molecules called genes which are divided into
sections. :

Chromosomes include a long malecule of DNA divided into sections called genes.
Chromosomes include genes which are divided into sections called DNA molecules,
Genes include long DNA molecules called chromosomes,

13




36 The diagram shows part of 2 DNA molecule.

Which letters indicate cytosine, pentose, phosphate and thymine?

cytosine peniose phosphate thymine
A w X Y Z
B Y X W 2
c Z w X Y
D Y Z X W

37 The following diagram shows some of the events in the synthesis of a human hormone

by genelic engineering.
fhuman cetis bacleria grovn
grovm in cullure in culture
human messenger smids extracted
A BNA extracted o bacions
i /
human DNA .
B synthesised from /
mossengar ANA /
N
c human DNA and
plasmid ONA cut
human DNA Znd ,
D plasmid ONAjoined
. 1
secombinant piasmids
taken up by bacleria

At which stage in the process is a restriction enzyme used?

14



38 The diagram shows some of the stages in the carbon cycle,

39

carbon dioxide
in the atmosphere

-~

N\

process F  process G process H

planis animals microorganisms
What are processes F, G and H?
process F _process G _process H
A photosynthesis respiration photosynthesis
8 photosynthesis resplration respiration
c respiration respiration respiration
D raspiration _photosynthesis photosynthesis

Which pollutants of water can lead to eutrophication?

fertilisers hetbicides insecticides sewage
A v v x I
B v % X v
o4 x v v x
D x x 4 v

Cutting down lropical rain forest trees has many consequences.

Which of these consequences could lead to global warming?

A fewer organisms decomposing C
B fewerroots inground . D

less carbon dioxide absorbed

soll erosion

- End of Paper-

15







| Index Number; | | Class: | |

CATHOLIC HIGH SCHOOL
Preliminary Examination 3
Secondary4 - -
BIOLOGY 5158/2
18 Sep 2014
1 hr 45 minutes
Additional Materials: NiL

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in,
Write in dark blue or black pen.
DO NOT WRITE ON THE MARGINS

Answer all questions in the space provided.

For examiner's use only: Quastion 1 /9
| Question 2 17

Question 3 /9
Total 125

At the end of the examination, fasten all your work for each section securely together.
Hand in each section separately.

The number of marks is given in brackets [ ]atthe end of each questton or part quesuon

This document consists of 20 printed pages.

{Turn over
1




Section A: Answer all questions in this section in the spaces provided.

1

Fig. 1.1 shows a veriical section of the stomach, together with the parts of the alimentary
canal leading into and out of it.

Fig. 1.1

(a) Name the parts Aand B.

VOLATEEINETIITFATISICeogdttny

seterviRere v . e L ) '0‘.'.!'-[2]

The stomach is a bag-like structure with very muscular walls.

B

(b)  Explain the role of the muscles in the stomach wall,

LY L R T R R R D Y R L P T R L L PR R T T T ] (T21 1%

VEIIIVPICTIITRUTETITIvividoae

e AVesIPesrerseryatoane crteves

erevetrseesringansenay

VESIEPNOIITILIITIITTCNT I IVY

PO PEPITINPETITUAtETIT ANV YT eOIrvIREVOLIT SO Te
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(c)

Pepsin is a substance produced in the stomach. An investigation was carried out
into the action of pepsin on proteins.

10 cm® of a cloudy egg white suspension, the protein, was placed into each of four
test-ubaes. Other substances were added as shown in Table 1.1.

The test-tubes were kept in a water-bath at 37°C for ten minutes,
Table 1.1
volume / cm®
test-tube egg while hydrochloric pepsin water
suspension acid

1 10 2 3 0

2 10 0 3 2

3 10 2 0 3

4 10 0 0 5
At the beginning of the investigation the contents of all the test-tubes were cloudy.
At the end only lest-tube 1 had become clear.
Describe and explain the processes and conditions that cause the change in
appearance of test-tube 1.

4]
[Totai: 9)

L R T S L T T T TR T PP 2Y vers vevaves

©CHS 2014 3
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2

(@)  Fig. 2.1 shows a section through a leaf. A leaf is designed for photosynthesis and
this process provides a supply of simple sugars for a plant,

. chioroplast
&, 7 spongy
g . 2 \ /,mesophy!%
{ }§‘> N " cells
W, '_/a oL '(,-z_ﬁ
stoma
Fig, 2.1
() State the function of the chlaroplasts in photosynthesis.
reeresesetarsstne s reasessssassnaansaneen . S o [1]
(1) Describe and explain the advantage of the distribution of the chloroplasts as shown
In Fig. 2.1.

0N ET P ratrater I rardrrdvartesevevsITIANTIddvet itoatTTevITIsOTIRPOITTIY

(iii) Suggest the function of the stomata and the spaces between the spongy mesophyll
cells in the process of photosynthesis, -

veesrersssrsaesaons eenrremsecsnsarsssssasarises 3
(b)  Name the tissue that transports amino acids around the plant.

woee teStenvuaer . . toee Y t"o!!'vldqc-a.v[‘l]
© CHS 2014 4



3

[Total: 7}

Fig. 3.1 shows an incomplete diagram of the female urinary system.

(@)

(b

to from
hearl _heart

it O

P

Fig. 3.1
On Fig. 3.1, draw and label the following parts:
renal artery, urethra and ureter. [3]

ff the kidneys fail, the patient may be put on a kidney machine. Explain how a
kidney machine works,

LI T P R A T P T PO Y R R PP L TP L P 1] seseireveietestsaptotrerrestoay Svcevvee
resveacerpreee vee seve L LT R P T T A R TR 2 R PR I FY R 2
erssvrassa vervosere. tervsITievsrsvevivYtTITYTe =ters

e Rt T VAN RO T I N NI TP NN T RO UOV T i o ret it iq il eIt IOt gEoteeeerariearvervesttiuitesddetsrriarscvsesorerede
AR LA A LA AR AR AL LA Rl ARt R e L e T L R T e R I L R R SR LR DT R LR T e L 2 veos

L L T P Py Y L 2y R Y T Y PR Y P -vunuuuﬂhu{4]

©CHS 2014 5




{¢)  Outline the role of the kidneys in homeostasis.

teetereracsserracreeracne vviateeteer v . veaverseervene
Sesrsurprancos evseeracaranea . Cessene tsascancs
S rereteTrrenrteorcaracerrrvatienaritictartlesntstatesestetee L

B T L R T R DAL SR R I L AL S T T AT T * [2]

[Total: 9]
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Section A: Answer ait questions in this section in the spaces provide&.

4
Fig. 4.1 shows part of the internal structure of the human eye.

Fid. 4.1

(a)  On the following two diagrams, the lens and the Iris are missing. :
()  OnFig. 4.1a below, draw the iris to show how it would appear when the eye is
receiving less light than the eye in Flg 4.1

Fig. 4.1a
. . ) (]
(fi)  On Fig. 4.1b, draw the lens to show how it would appear when the eye is focused
on an objeci closer to the eye than in Fig. 4.1,

Fig. 4.1b

il

®CHS 2014 8



In an experiment, a personlocked at the same light source from various different
distances. The diameter of their pupit was measured at each position. Fig. 4.2 shows how
the diameter varied.

10+
g- N
- - 81 - -
7
diameter 61
of pupil/ 5
mm 44
3
29
14

O T L Saama ) " T ]

LR L AR
0 1+ 2 3 4 5 67 8 9 10

light intensity/
arbifrary units

Fig.4.2

(b)  Explaln how the response is brought about as the light intensity is increased from 2
to 4 arbitrary units. ' ‘ .

[ Sessatsesacenticaserersersrernns L R Ry N P e PR e T LY P AN ]

esvetroney R e e T TR T Y2Py tencsny seTTITETIeIIYY

LT T TP Y Y R TR T PYYY 27 L R T R R R T P Y]

vae (] . TP T NI e a et t00ee0Pttravietrie P tanerito eIt rionrieresrsertrrsrtrisvetvitssceiottartonsror 1esesvecier

(I a vt eratetesaesrieneaessrsrevotrvsascssaviornbetiontve

cransnesaerenaes rreerniereaenasiensresraresavere D)
[Total: 7]
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5

The production of chlorophyll in a variety of tomato plant is controlled by a gene. The

dominant allele causes normal chloraphyll production and the recessive allele causes a
lack of chlorophyll in the leaves.

(a)(l) Using the symbols, G to represent the dominant allele and g to represent the

- recessive allele, explain, using a genetic diagram, the expected outcome of
crossing two heterozygous tomato plants,

4
@ 1500 seeds from the heterozygous cross were germinated, how many seedlings
would you expect to have green leaves and how many white leaves?
green 1eaves wu......viiriiveenisena ' white laaves .....ocecrveccvnnenncnnes 4l
{Total: 5]

©®CHS 2014 10



6

Fig. 6.1 shows a cell of a female fruit fly, Drosophifa melanogaster, during a stage of

mitosis.

-

Flg. 6.1 .

(a)(i) Name the stage of mitosis shown in Fig. 6.1,

............................................ cemersersersssssnssssrsessseresssesnere 1]
(i) Shade a pair of homologous chromosomes. (1]
(iiiy Name the structure labelled W and state its function.

..................... eeereeeaeae e s s ats e Spa g R g RS SeseR Rt st s rastcasensassanmacertssasarnd )

© CHS 2014 1




{b)  State what happens fo structure X and to struclure Y belween the stage shown in
Fig. 6.1 and the end of celi division.

............................. e

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

ssecpen beavvreve

esearsencssncan reresnen (1Y}

*248 0000008 scnsaTyrIVY

sesewe vessvsbher Ve4eeqereriItesannoatier

vaseesesngecuoceroadenaconrisaione

........ . - . e vare se8vot0rge asvre unnunln-{S]

[Total: 7]
7 ‘

Fig 7.1 below shows what happens to energy as il passes through an herbivorous
mammal (an ox).

MWM = e S

5% of this energy
g Storedinlissue
— —

enetrgy -
confained
60% of this
within food enorgy passes
Ny ~; through the ox
A 2/
\’{/ AL S
Ny ¥

Fig. 7.1

(a}  Stale the source of the energy in the food eaten by the ox.

----- PTYTRTITYTY N {1!
(b) State two ways in which the energy may be used within the ox.

10 VIrevaet RPNV IRIRU NIV IR BOY

vévonre " PIVIIQds It ssse ULt TeT ey

2‘0'0 bbbbb TOLNINT ORIV earRtotbgreITrige VY LA DR T R R R L T Dl 2L . .+ . "!'c!!l.vl(‘ll[zl
©CHS 2014 i2



The bird on the ox's back is an oxpecker that feeds both on blood-sucking parasites {ticks)
living on the ox, and on blood from the ox's wounds.

(¢}  Explain why there must always be fewer oxpeckers than ticks in this food web.

> . . e=tercane tessavsarevecrrers T €10eeTeITr i reedidetrngsivecentavoviasraseves -

sevicodover - resssesae . R R L R Y R TR T T T )

R A e L e I L T L A L R T L L A L R TR R T L e L T R R R T L L R e T2

owees veve v By Yy T P L T2 FR PR T T Ty Py T T e PP P PR T e Y Y

*rsererveeaveery vere 4 ey sadrorry e . v * 1‘11-[3]

[Totatl: 6]
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8

Table 8.1 shows the rate of waler loss by a plant over a period of 15 hours.

Table 8.1

time rate of waler loss
/hours /grams per hour
0600 12

0800 18

1200 24

1500 24

1800 20

2100 10

(a) Plot the data in Table 8.1 on the graph paper below.

4

{b)  State two environmenial factors, apart from humidity, that can cause a change in

water loss and explain how each of these has its effect,

® CHS 2014
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1 factor ...ceee-

explanation ..........

16900 EttseqvreiTITNIONe

Yesvsqaesaceresioe

- - -

seterenraney

XTI LI TR

2 tévdeetivesacite reeterssevace

Tvesevtivdvarererars

vereeoy

revsaaven

00100 er e re Pt aeeretsetr iIererrte erenaivenysorenI arirarstssqoeiIveieerserrIrreervveviboqitivoacectoanvaes

2 factor ...

svqerecergee I R L P e T P T PV T T T

explanation ...wececnreasnes

ttreqvee PedIreitorerTetetase

teq seeny

“aoeves < .

. A%seresacisocaacne

L] vess

soree seserrertrrn

L T N Y R P R TR 2T X 1Y

14 evaprreas
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9
(a}  State the equation for anaerobic respiration in yeast.

(bl(i) Describe and explain the changes that occur in breathing and heartbeat as a person

-~ climbs a mountain.

Teserkrrerrieasve.

sevesanesraea

4 . Sudsatvaecves

f1esergivevqconiocsesecs

ereeseever

Tevesruetovpe s

AL I R e B T L e X DR I TR

aveqeecess

eversvnicetevitee

ceedastetvuestidrrrreey

toeqssevee

eioveretrveceroncy

resrovesnytvesT o

cviavovs

eessaesrve

Tseectsgsetenve

oo [4]

(i) Explain how these changes affect the working of the leg muscles during the climb.

Cvrmteverqenes

Veveerssncssanvattarre

stevere

evivserrovavey v 21} L L L L e N Y R Y R R Y R X R R R R 2 )
sviservevesradecenie . TP TPV AT U et tra e el P BN Nt Tt I ST RIP O T IVETPEreanTIrrIivedersrevittatienvrtovrerstiey
+ue vepy ve osee

tereevreeser

wwrdeartragerye

sesepers

eesrecicTeIrTIITYTIPiItvrIs PRIsaaTEVIaL RNy

TYIIRIEIIOIIenRIETRPITICIvETItTIRITIITETRYII NP PRIV TTIvOStaTeT)

« TerervervrratrtacenntTrTraosarTIITLORISTE

tesee

L R R R R R R L R R L R L R R R e L R T T TR PR P T F PR TR T

(5]

[Totaf: 10}

R e N I R R Y R R YRS R TPy )

tevsasrersrrrerrlecterranciveavetrncteyoviee

L R T X NS
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10 EITHER

(a) State the products of an ovary in a woman and describe the roles of each of these
products.

sveges

TeretrvesvictatreveeditntitetetccreIvesy 3 seseaet e
- - " -~ - -

-~ rervee LIYRYYS " < vese
sssssqeenvtrritronrreRITT LY stereereany Cteererarever . « . EXYXYTYTIRN
ooy «seveeas . et eIt v vl P IITIores P asederenstyetereTIlitleeTioseverTrusearinniniy
oo » eve serve teeey veqssveaesge
sevece veote seerrervvtestesTTvrerer

S L LI R T R I

10 EOed PP IIeETIIVTAVINOUIT VR OTVIVLY

tetaaraay R e T T e Y R L T R TR

ve Sresie eoone

. qearrdseereccesoceree
vn--q‘vovv'vnquo'o-octonqc.IC'!-0'0-t'notonllntvvvv'titib-'.aoc-.-ov-!'l‘l"alc’.ccn-.-c.o-vco<v00-o..-.liavlctoocln[sl

(b)  With reference to named substances, describe the functions of the placehta and the
umbillical cord.

e NPT IT e EY N4 T O U taM e etatceiTtINITeTRIREeTTETYIOTET IS ersrPTsrasates

L TNy L L P TR R PP YT LY TP R SR T R R LR T Y

veesety

T TTUIEIOTRrt v Pl etoepsrgecrcasteoryvalnay evrves

ave ] . sevasven
L T R YT T R P R I 2 y sees . oo e
T L L L LI T L LT YT TR I RPN O . sresEverevogeeroey 4 Sad000ataTITROQeNY
Y T T Y YT R PP T PR O PR TR Y P u;nl ey . * Teves
sese teesrersscrar tveesee ver svrrqene oo rectagvee
v-v"vnunuuuon.u..-'-.nn.nnu-.n"v.n..n.u-.unuu"ln..uo veere vessrvevve

[Total: 10]
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10 Or
{a)  Explain what is meant by the terms

h  gene;

sedrrenave

» seree

sereerbarnyoes

veddrarnnen

v 1] D Y P R R P P Y PR T Y

(ii) altele,

R L R R I TR PP RO T veeergoenvocen

tYNecvesanTrrITrIsccre

evsedvassrenrvasa

4vssanescesrevas

eveledtievanveltidisaesrrenadtnaey

s4e0vsenvenee

essiare

veceresciisssreny

etanreqacrronvey

Tegvevratrras tesareqdavesessvaryoce

(b) Describe the part played by genes in the process of evolution.

t ' TYLTRLI seee

aververtrere

L T I L Yy N T L L R R R YRR I T T

LR R T Y R R P

erarasveses

’ asvecoces SVICIeN et teaDTIIVITITSTIYIS

e rvene

teveve [ ’ ] Pevecsvereivrdriebeiveciren

tyeren vesensre sot 1receenrasersTree

Tesvegerene

svdesvatan

entvecetevsve

vergetrenove.

e

17reaccunvy

sreerivnrrere

evavictrcrrarvarcae

TreessiePITI(tINLOeT T YV IOt ReOITY Y

[Total: 10}
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Additional Lines for answers
Please indicate Question number and part of question that is continued here.

sevrraverenvas

seriiesre

setesataracsrosinsdtroTatres e . vescose ™~ tedsavatere
PEPTTYSTTTTTTORESS . essescsenen
RPN ETP I TETINRVI IR R LGS NIV ITT RN seerenne . L] » *Rast v
ARD 4002 ATNINGSNIRINRET RTINS v * e IS FIVIIY
S0 0sesteeerICaecsenrReY reey 999040 v 0y S4eeeerrdsrdacacisvivenne
seveeespte v - . i3
Jeessveresertaceey . crrnverrgaes
vesseserarsietens v
trevse edreaidg ‘ege v 2 ] TEPAUT VNI T TITOPTAwevidi $40 993 CN A0t Olen
1 * " TRIVIRINERAT NG v . ey
e L4 [T TTYE ] ad . v v ™" .
cee sae " . vorvevrevee crver vvece
. tear wee . v v *
- . ey ' seeeprrany .

i

e

evteteeronve

taviesscarnarryvese

- sratecoqrevyy

seeesvecte

4esevitetraconisarcrenretioserasesana

Yvvevvsien

esrrrecceaes

eoe

©CHS 2014 20



CATHOLIC HIGH SCHOOL SECONDARY 4 BIOLOGY

Mark Scheme of 2014 Preliminary Examination 3

Paper 1 (40 marks) -

1 2 3 4 5 g 7 8 9 10
A C A A D A B D C
1 12 13 14 15 16 7 18 19 20
B D B D B A D D R B
2 22 23 24 25 2% 27 28 29 30
C A C D C A D A A A
3 32 33 34 <] 36 37 38 39 40
B B B D B B C C B C
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2014 Biology Prelirninary 3 Paper 2

Answer Scheme

Sectioy A

t(a)

- -

by

I {c}

2(a) (1)

2(a) (i)

{A] oesophagus/gullet [1]
{B} duodenum [1] I small intestines -7

- contract + mix food {11 l: squeeze

- and gastric/digestive juices/(named) enzymes/HC! {1]

- {mechanical) break down foodfincrease surface area (1]
- moving food along/emptying/peristalsis {1]

- sphincters [1} :

- corttrol the entry and exit (to and from the stomach) [1]
- gastric glands secrete mucus [1]

[max 3]

- proteinfegg white has been, digested/broken down -+ (converted) into,
{poly)peptides/amino acids [1] which are soluble [1]

- (caused) an enzyme/protease/pepsin [1]

- acidffower pH (as environmental {actor) [1]  I: acid acting alone

- 37°Clbody temperature + ref to optimum iemp (1 ]

{max 4)

[Total: 6}

To trap/capture/absorb light/convert !agh( energy to chemical energy {1] .
A: take in light i: refs, to calch iught/hold chlorophyll/make starch/food etc

- more in upper part of mesophyll/palisade layer/palisade mesophyii [1)

- to get maximum absorption of fightnearer the light/closer to light [1]

A: Increase amount of light taken in

-arranged in celfs to avold overdap/orientated at nght angles to light [1] (refers to
chloroplasts)

{max 2]

- {open) stomata allow diffusion/entry [1} of carbon dioxide {1]

}(002 into leaf ~ 2 marks

2{

© CHS 2014

€O, and oxygen moving in and out — 2 marks

oxygen and CO2 maving in and out— 1 mark)

- stomala open in the light/during day [1]

- spaces aflow circulation/diffusion of gas/carbon dioxide {1]

- distribution/avallability to all mesophyll celis/reach all mesophyli cells [1]
I refs. to oxygen/water/iranspiration

[max 3]

Phloem/sieva tubes/phloem tubes [1]
(Total: 7]
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LY 6))

Ity

3{c)

4 (a) (i)

4 (a) (i)

4(h

S {mp (i)

3 ) Giy

©CHS 2014

one mark for each part (drawn) and labelled correctly:
renal artery (1]

urethra {1]

ureter {1]

Max 2 for only labels without drawings

- rel. to Blood enters machine from patient AW [1] (ONLY CREDIT ONCE)
- blood passes along + dialysis tubing AW / visking tubing / ceflulose or
cellophane tubing [1]

- ref, to tubing AW being semi-permeable / selectively permeable/ acting as a
filter AW [1]

- ref, to surrounding fluid containing + some salts / glucose/ no urea {1]

- waste materials/excess materials + pass from blood [t}

- ref. to diffusion [1]

- ref, to pump/bubble trap/counter flow {1]

- 'cleaned' blood returns + to patient's circutation/body AW [1] (CREDIT ONCE)
[max 4]}

- ref. to maintaining level of named substance in blood {11
- method outlined, e.g. filtration/reabsorplionfosmosis/diffusion [1}

[Total: 9§
Iris drawn with wider gap {1]
Lens drawn with greater bulge [1]
- light sensitivefreceptor (cells) or named/retina [1]
- neurones/nerve cells or fibres [1] A: oplic nerve
- impulses {1]
- contraction + glreular muscles [1] R: if reference ciliary
- relaxation + radial muscles [1) R: if reference ciliary
- correct reference iris {1}
[max 5]
{Totak 7}
Parents: phenotype green X green
genotype Gg X Gg i
gametes G g X G g 1
Offspring:  genotype GG | Gg Gg g9 [
phenotype green green green white {1

Accept — normal chiorophyil/normal for green, lacks chiorophyll for white
Reject — facks/affected/abnormal for white

green—375 white — 125 [1]

[Total: 5}
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6{ayiiy  prophase [1] R: prophase |
61a) i) two homologous chromosomes shaded [1]

6 (i (i)~ Gentriole [1] A: centrosome/microtubule organising centre -
one from
- produces spindle/produces spindle fibres {1}
~ produce/organises, microtubules [1]
- - disassembles/AW, spindle/spindie fibres/microtubules [1]
{max 2]
A: one e.g. of role of, spindle fibres/microtubules if a link to centriole has been
reade
allow if centriole incorrectly named or if not given

6 (b) max 2 if no attempt made at both X and Y

Xreell surface membrane

- forms a {cleavage) furrow {1}  A: ‘pinches in' / constricts / AW

- rof. fusion {1}

~-{odivide cellintotwo [1] A: idea of formation of two (separate) cells
finked to behaviour of {cell surface) membrane

- ref. lo cytokinesis [1]

Y/nuclear envelope '

- disassembles/breaks down/AW [1]

- during prophase/by end of prophase/before metaphase {1}
- re-forms/AW, during telophase (from ER) {1}

[max 3]
' [Total: 7}
7 (a) Sunflight [1]
7 (b} - any two from
-~ muscle contractionvmovement [1]
- impulses [1]

- {emperature maintenance/(body) heat [1]

- cell division / growth / cell repair [1]

- metabolic or anabolic reactions/building up molecutes {1]
- active transport/ATP production [1]

R: excretion/digestionfreproduction/respiration

7{® - energy loss along the chain [1]
- last organism receives least energy [1]
- need large number of ticks + 10 supply required energy {1]
- ticks would be in danger of extinction/effect on ecosystem if ticks removed {1}
- ref, to tick size or mass smaller/very small ticks/large oxpeckers {1]
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Section B

Sw)y 7

§(b)

9 (n)

9(h) (i)

9 (b (ii)

©CHS 2014

[max 3} :
[Total: 6]

A labeliing of axes (x-axis labelted time/hours=+y-dxis fabelled rate of water
loss / grams ger hour) {11  A:if wrong orientation

S scale (graph needs to be more than half of the graph paper) {1}

P all paints plotted correctly [1]

L line (a best-fit curve + na exirapolation) [1]

- fight/sunlight {1] v
- affects opening of stomata {1]
- brighter light (- wider opening) increases water loss [1]

- temperature/heat [1]

- affects humidity of air/concentration gradient/higher temp particles/molecules
move quicker {1} a

- higher temperature {(~ lower humidity} increases water loss/rate of
transpiration rises [1]

- wind/air movement [1]

- moves humid air/water molecules/particles away from stomata/alters
concentration gradient [1]

- more wind (—~ more dispersal of water vapour) increases water loss [1]

Any two factors plus explanation - 3 marks each {6]
[Total: 10)

CeH120¢/glucose ~* 2C,HsOH + 2C0,/ alcohol or ethanol + carbon dioxide [1]

- (breathing) fast(er) (1] and deep(er) {1]}: ‘breathe more'

- {heart beat) fast(er) 1] and more powarlully/ref. higher blood pressure [1]
I: beat 'more’

- faster clrculation of blood {1] '

- supplying more oxygen"/compensation for lower Oz concentration 1]
- removing more carbon dioxide* [1]

[max 4]

[* orin {ii)]

- (muscies) increased + supplies of glucose (to muscles) [1]
- increased + work-rate (person)/contraction {muscle) {1]

- faster + respiration (in muscle cells) [1]

- more + energy [1] A: ATP

- increased supply of Oz [* orin ()] {1]

- increased remaval of CO2 [* orin ()] {11

- delays lactic acid production/remaves lactic acid {1]

[max 5]
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10
IZither ()

10
Either (b

10
Qr (a)

{Total: 10]

- producss haplaid + ovum/egg {1]

- fertifization + ref, zygote/fembryo [1]

- oestrogen [1]

= progeslerone 1]

- any two functions of oestrogen (e.g, development of sex organs / secondary
sexual characteristics / thickening of uferus fining / stimulates production of LH/
inhibits follicle stimulating hormones) [2]

- any two function of progesterone (maintains uterus lining / inhibits FSH/
inhibits LH AW) {2]

[max 5]

- prevent mixing of maternal and fetal bloogd [1}
- allow exchange AW of substances between maternal and fetal blood [1]
- dissolved [1]
- named nutrient [1]
« named gas [1]
- named excretory product (1] I nitrogenous waste
- antibodies/hormones [1]
{max 5]
(Total: 10]

(gene)

- a section of DNA/chromosome {1]

- controls production of a protein/or a charactenshc or e.g. (1}
A: feature/phenotype

- can be copied [1]

- passed on/{unit of) inheritance [1]

[max 3 for gene]

- (allele)

10
Or ()

©CHS 2014

~ & form of g genefref, upper + lower case letters, or e.g./pair of phenotypic
exarmples [1] A: sortllype

- on hamologous AW chromosomes/at same locus AW [1]

A: apairof

- the idea of dominance/recessiveness/codominance/can have different effects
(1 ,

[max 4 for (a)]

- are inherited/ref, reproduyction [1]
- ref, mutation/change in gene [1]
- producing varlation/differences/changes in appearance or in behaviour or In
phenotype [1]
- advantageousfuseful/better adaptation [1}
- survival {1}
- change in environment [1]
- long period of time {1]
- change in phenotype [1}
25




- ref; competition {1]
- ref, natural selection [1]
[max 6]

N.B. Accept and apply scheme as appropriale to spacific examples.
[Total: 10]

END OF ANSWERS
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