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1. The diagrams below show two cells as seen under a light microscope.

Which label is correct for both cefls?

A
8
c
D

cell sap
cytoplasm

golgi apparatus
membrane

2, Which line in the table correctly identifies these body components?

1. braln, spinal cord and necrves

2. blaod

3. neurone

4, sfomach ,

cell fissue organ systems.

A 2 -3 1 4
B 2 4 3 1
G 3 2 1 4
D 3 2 4 19

3. Which of the following cells of equal volume would be most efficient at absarbing
nulrients as well as synthesizing and secreting a product?
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4, A student observes that a human liver celi‘placéd in fresh water for 30 minutes
eventually lyses but a leaf epidermal cell remains intact when subjected to the same

treaiment,

Which of the following explains his observations?

cell.

[
c o «w P

5, Which is an example of active transpori?

cCOM@>

The fiver cell has a more concentrated cytoplasm than the leaf epidermal

. The fiver cell is smaller and ¢an therefore tzke in fess water.

The liver celf lacks a cell wall that would resist excessive Intake of water.

The fiver cell facks a large central vacuole that can accommodate large
amounls of water,

movement of glucose molecules into tha cells of the villi
movement of ions in blood plasma

movement of mineral saits into root hair cells
movement of water in the transpiration stream

6. A student is investigating the activity of enzyme Q which is typically found in
organisms that live in the vent of hot springs (about 120 °C). The graph shows how
aclivity of the enzyme changes with temperature.

Which line correctly shows the activity of the enzyme above 40 °C7

Rate of reaction

0
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7. A sample of food mixed wilh water wias tested to find out its conlents, The results are

shown in the table below,

test resuils
Benedict's test brick red precipitate formed
lodine lest {odine sofution remained brown

“Ethanol emulsion test

white emulsion formed— -~

Biuret test

violet solution formed

What were present in the food sample?

A amino acids, fats and reducing sugars
B amino acids, fats and starch
C reducing sugars, fats and proleins

D starch, fats and proteins

8. Lipase sofution was added to milk, After 30 minutes, the milk when tested with a pH

meter, shows a low pH value.

What were the substrale and product in this reaction?

substrate progducts
A fats amino acids
B8 fals faity acids
C proteins amino acids
D profeins . fatty acids

For questions 9 and 19, refer to the diagram below.

The diagram shows part of the digestive system and associated blood vessels.

9. Which blood vessal would contain the highest concentration of amino acids after a

meal?
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10.  Which of the following correctly compares the concentration of dissolved substances
in blood vessel X with blood vesset B?

fats

glucose amino acids
concentralion concentration concentration
A higher higher equal
B higher lower higher
Cc lower lower equal
D lower lower lower

-
-— -

1t.  Which lefler indicales the area from which the products of lipids digestion are
transporied throughout the body?
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12.  The diagram below shows an experiment on photosynthesis. The plant has leaves
that are green in the middle and white round the edges,

Which two leaf areas each lack only one factor needed for photosynthesis?

){/ tight

tight green

~§‘« white _

e

clear plastic bag ~~
containing a substanca
that absorbs

carbon dioxide

PandQ
Pand R
Qand S
Rand S

TOE>

13,  The diagram shows the arrangement of cells inside ihe teaf of a green plant, without
any cell content,

Which two cells contain chicroplasts?

A fand2
B 1andé4
C 2and3
D 2andé
Prefiminary Examination 2014 6 Secondary 4 Express
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14.  The graph shows the effect of changing light intensity on the rate of photosynthesis in
a plant at two different carbon dioxide concentrations,

&

high carbon dioxido
concentration
cate of L fer e e low carbon dloxide
photasynthesis R concentation

light inlensity

'Which conclusion can be drawn from the graph?

At high light intensity, carban dioxide limits the rate of photosynthesis.

At low light infensity, light intensity has no effect on photosynthesis.

Light intensity fimits the rate of photasynthesis. _
When carbon dioxide conceniration is low, plants cannot phofosynthesize.

SOW>

15.  How does moast carbon dioxide reach the photasynthesising cells of leaf?

diffusion through the epidermis of the leaf
diffusion through the stomata of the feaf
movement through the phloem vessels
movement through the xylem vessels

oW

16. A leafy shoot is placed in a beaker containing & solution of coloured dye. The
diagram shows part of the section of the slem after two days.

Which part is now most coloured by the dye?
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17. Wnat causes root pressure, capillary action and transpiration puli {o occur?

root pressure capillary action {ranspiration pull
A | reion s shes | eaporstonctvitr_| et s
8 | evapomtonoiwater | i e | ot water molecuis
O | s | hestnsnd s | evapraon ot
D | yiembyommeys | Svapomtomotwater | CGR A e

18.  Which graph shows the effect of increased humidity on the rate of ranspiration of a

plant?
transpiraion trangpicarion tram[unﬂoi lmuspxmhm
e cale nie e
fuasidity F Iussidity . humidity 0 hu:mdﬂy
A B ] D

19.  The diagram below shows part of the shoot system of a fruit tree.

At the two places marked R, alf the tissues external to the xylem were removed at the
flowering stage.

What Is the most likely explanation of the difierence in size of fruits?

Food is transported downwards in the phloem, and water upwards in the
xylem,

A
B Foodis transpoded both upwards and downwards in phidem.
C  Frauit Y is not getting enough water.

O  Frulls X and Z received more fight than Y.
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20. The table below shows the blood groups of four people and the type of blood

received in a transfusion.

Which person is at risk from agglutination?

recipient blood group donor blood group
A A B
8 A Q
C AB A
D 0 0

= -

21.  The figure below shows models which demonstrate the action of two different sets of

muscles used during breathing,

Which two diagrams represent the thorax after breathing in?

A 1ard3
B 1and4
C 2and3
D 2andd

22.  The diagram shows the flow of blood and dialysis fluid through a dialysis machine.

FTUTY N

dislyss 3
fuid sut

Where would the concentration of urea be the lowest or absent?

A t1and2
B 1andd
C 2and3
D 3and4
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For questlons 23 and 24, refer to the diagram below.

The diagram below shows a neurone,

Anglo-Chinese Schoo! (Barker Road)

23.  Which correctly identifies part 2 and the functions of parts 1 and 37

2 function of 1 functionof §
A axon transmits impulses speeds up fransmission
B cell body insulation receives impulses
C cell body receives impulses insulation
0 dendron receives impulses speeds up transmission

24, Which statement about part 4 is false?

A Ittransmits Impulses.

it contains a nucleus which is not shown in the diagram.
It is not connected to another neurone,
There is a higher surface area {o volume ratio in part 4 compared to parls 2

o O\

and 3.
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25.  The diagram shows the changes that take place during a woman's menstrual cycle.

.,
-
-

%, progeslerono

08slrogen

timefveeeks

What is occurring during the woman’s fertile phase?

a falt in the level of progesterone only

a fall in the levels of cestrogen and pragesterone
a rise in the level of oestrogen only

arise in the levels of oestrogen and progesterone

o0 o>

28.  The diagram shows how the blood of a human embryo flows close lo the mother's
blood in the placenta.

mother's
blood -

blood

Which subsiances are present at X in higher concenirations than at Y7

carbon dioxide and glucose
carbon dioxide and urea
glucose and oxygen
glucose and urea

oG o>
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27.  The diagram shows the male reproduclive system,

Which struclure produces testosterone?

28. The labla lists some processes that take place during reproduction in flowering plants -

and humans, Which row is correct?

fertilisation needed

implantation needed

pollination neaded

flowering plants and flowering plants and

A humans humans humans only
flowering plants and - et

8 humans humans only ﬂmaenqg plan_ts only
flowenng plants and flowering plants and

C humans humans only humans

D humans only humans only flowering plants only

29,  The diagram represents three properties of gametes.

Which area describes the male gametes of humans and flowering plants?
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30.  Albinism in humans is caused by a recessive afiele. Parents who do not suffer from
the condition produce an albino child. [f they already have 2 other children who are
normal, what is the probability that their fourth child will be born albino?

0%

25%
50%
75%

OGwW>

31.  Thediagram shoves inheritance of blood groups In two different families.

family 1 | ) family 2

genotype |
parenis 1A

genotype
Ppe

genotype genoatype
[epe 1410

For each of P and Q, what is the probability that they have a co-dominant genotype?

children

d Q
A 0 1
B 0.5 ' 1
c 1 0
D 1 0.5

32. A person with Down's syndrome is born with 47 chromosomes in each of his / her
cells, instead of 46,

What could cause this?

A A mutation happened during the production of the egg cell.

B More than one spenn fused with the egg at fertilisation,

C Radiation caused g change in structure of a gene in the father's sperm.
D The mother was exposed to harmful chemicals while she was pregnant,

Pmltmihary Examination 2014 13 Secondary 4 Express
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53. The diagram shows the inheritance of flower colour in pea plants,

paments purple flowers x white flowers

genotypas PP Pp *W

gametes P P .

F1 gonotypas fp x Pp :

phenolype purple {lovers | white flowers : Y

gametes P g P o L -7
SIS

F2 genolypas PP Pp p ep

phenotype purple fowers white flovers

ratio I 1

At which stages in the diagram does mejosis occur?

A WandY
B WandZ
C XandY
D XandZ

34,  Rice is a type of grass that has been grown by humans for about 5000 years. Over
hundreds of years, farmers have improved the yield of rice crops. They kept grains
from the highest yielding stalks to grow the next crop.

What is this farming practice?

A genetic engineering
B natural selection

€ outbreeding

D  selective breeding

35,  Which of the following combinations comectly matches the words to the blanks?

Chrormosomes are long threads made up of many (i) .
Two o more alternative forms of @ gehe are called (}f)

A nucleus contains a single set of unpaired ({1f)
These nuclei are found in (IV) .

\ { [T il v
A DNA chromatids . __genes haploid
B genes afieles | chromosomes _‘gametes
c nucleotides alleles _genes diploid
D nucleotides genotypes ghromeosomes gameles
Preliminary Exsmination 2014 14 Secondary 4 Express
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36,  Cell X first divides by mitosis and then cell Y divides by meiosis.

N

- o o
Q Q
/N /N
o O 0 @

How does cell Z compare to cell X?

same number of genetically identical
chromosomes as cell X to cell X
A v v key
B v % v = {rue
[ ® v x = false
)] x x

37.  The graphs shaw the changes in the popufations of predator and prey over a period
of time,

number of | R SN 5
individuals ! NS

" time

Which point on the graph shows a decrease in predator population?
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38,  The graph shows the quantities of pesticides that accumulate in four populations,
each at different trophic levels in a food chain.

00
1600 =
1
1400 e
1200 ’
quantily of 10004
pestidde
accumulaled 80D 1 -
Ipans per -
mitlion 600 1
400
0 002 {~1 10 {5
[+]
Which population is most likely to be herbivores?
39.  The diagram shows the carbon cycle.
catbon dioxide
In the aur S
..arbm oompounds
in gree'\ plants
carbon compounds
in animals
y

carbon contpounds in
micro-arganisms which
cause decay

Which letters represent respiration?

Pand Q

P, Qand S
T,8andV
-T,UandV

aoom>

40.  The presence of high concentralions of nitrogen-containing fertilisers in a pond can
fead fo the death of fish, What is the sequence of evenls leading to the death of the

fish?
A increase in algae — algae die — increase in-bacteria — drop in oxygen
B increase in algae — drop in oxygen — increase in bacteria — algae die
C increase in bacteria — drop in oxygen — increase in algae -+ algae die
D inctease in bacteria — increase in algae — algae die — drop in oxygen
End of Pager
Preliminary Examination 2014 16 Secondary 4 £Express
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SECTION A {50 marks)
Answer all questions in the spaces provided,

1. Fig 1.1 shows an experiment where two potafo cylinders A and B, of identical mass
are bajanced on each end of a pivoted wooden ruler,

A

potato cylinder A potato cylinder B
Fig 1.1 .

Fig 1.2 shows the two potato cylinders being placed in different solutions for half an
hour and then removed.

—

] A —r

in < i

liquids et I s R I ol

polato cylinder A i

potato cyiinder B
\ N

afler 30
minutes

potato cylinder A

potato ¢ylinder B

Fig 1.2

(a) Concentraled sucrose solution and distilled water were used in this
experiment, In the table below, state the pofato cylinder that has been
Immersed in each of these solutions.

Potato cylinder

Type of solution immersed in solution

{i) | Concentrated sucrose solution

{ii) Distilled water

Q)

Preliminary Examination 2014 2 Secondary 4 Express
Biclogy 515872




Anglo-Chinese School (Barker Road)

(b}  State and give the definition of the process involved in this experiment that
caused the results shown in Fig 1.2,

e e 18N ter 1416 PN PeI I Y See ES8 ST 1 eI O IN AEm G VTC ST 80l 190 vos 0P EVS SOV ars 4O SOA IO des eI Aty VORI NOIY
it e dge see se0dvr ved 88200 s tr8?0es0avet 110 erarvas: eesittiesetl secanv ool ¢l asecotovsoasarssorasssnasoes

e 410 ne e1e Be ger e LTI r o IPasaeat €54 098 <N ETTTa0 verrer ey s0e o dE DN ECPIOs PNt eceavd i SIT Ot UIAOIT COO T

- ‘ ; (2]
-
{c) Explain the results obtained in Fig 1.2.
teetesteyeen s sre st sresta Es L8 39108 140 4n0 are 425 Ten 4RO 002 S0 wue 020 TRwuES ard 944 R b o104r0 TPt It S

R LR LR R LR R R L e T D R R R R R R Y I P R P R Y P Y

{4
{Total: 7]

2, Flg 2 shows the resulls of an experiment, Four starch agar plates were prepared and
frealed. The experimental set-ups were left for 30 minules at 40 °C before icdine
solution was added to each agar plate at the end of 30 minutes.

Blue-black

Filter paper disc
soaked with
liquid X

Starch agar

(boiled and
cooled fiquid X)

Plate1 Plate 2 Plate 3 Plate 4

Fig2

Prelirinary Examination 2014 3 Secondary 4 Express
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(8)  Using the results of this experiment to suppor, list two conclusions that can
be drawn,

CONCIUSION Toee i ecie vt renees e eansessessosssesnrres 1er tas sae onans soesaraas ee 10 r0s s0n tons

EVIdence fFom fESUIRS co.iiiirevereterarrrreoeroen vt coe vee vee contse tosere son sresassrs surmnes

e fe et P T PPt eIy P AP e e et P AIApy PSSl ELIOOTIT I e fos SvI ACTTIQNVIITS AN TITISTIST ARG 4TS Son e
R T I R I S R R T R e R T e T TN R LR P

8% e men P vl s0E 00a PRI Pu TTI Sl e o POt PEO L0 s ma il EPE Pl Tl PIT IO (el S0 OIEIIITRIISINI TINATLII OISO Do AT

CONTIUSION 2.en e orienaeeemevreursre sesonenss caoeresaeses wanmertentessss Hiane sanras srs sosssse

EVIHence from resUilS ... oot v es crviis e ere st ree set rosare crsses tseer s rse tee senaina

el 10 PV NEE e Ale 08s S1T €S 02T 4 oS G0e PN P00 PO AES Pae ddE P00 ITdTAN IV YN ITI Ut QO ETATIC ORI OO0 stevecans oy
NPT 100 aua dua $1T FUP IOV P10 0T0 10O 2P VPR mooor Sudore $71 ST PITIT T SO ITT GOA VLIV INITITOIGrOr IV IOTRTITY S AOYY

40 S0 e T T Ay SPE ANV T 430 100 1s LEEBEE 19 100 S00 s Pl Ut TAI BT IR ale tUT IO IPIAIIIIENTIICOTITIPOPOP ST Sne Y

“

(b)  State the part of the human body that naturally produces the substance in
liquid X,

4L I PP 44e €as P10 00 208 1ET ear $00 1EE PP I eI 77 ¢4 460 208 100 20T taveeo I90Cie FETTIIITT ISP I IT1TPT Smaner ot

| i
{©) Briefly explain what is meant by the 'lock and key' hypothesis,

08 N PP AT 1Y PPI TP RET V00 ol e v re 901 800000 I 0 1ot (00 PERATOIIT (Lo vem rad tRCRPEP T O P00 Qe IPREIIOrtovi sap e

31
[Totat; 8]
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3. A smalf fube called a catheter can be inserled into ihe blood system through a vein,
it can be threaded through the vein and into and through the heart untif its tip is in the
pulmonary artery. A finy balloon atthe lip can then be used to measure the pressure
changes in the puimonary artery.

Flg 3.1 shows a section through the heart with the catheter in place. Fig 3.2
shows the pressure changes recorded in the puimonary artery.

Catheter 3
= Pulmonary -
astery
""" Balloon X
Pressure
2
1
P Time i
Fig 3.1 Fig 3.2
(@  Name the chamber of the heart fabelled P.
_ {1
(b)  Complete the table below by placing licks (v) in the appropriate boxes 1o
show which of the siructures 1 — 4 will be open and which will be closed at
time X as shown In Fig 3.2.
Structure Open Closed
1
2
3
4
{2]
{c) On Fig 3.2, sketch and labe] a graph to show the pressure changes that
would be expected If the pressure in the aorta is measured at the same time,
' M
Preliminary Examination 2014 5 Secondary 4 Exprass
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(d) Arteries may become blobked i:y' the formation of falty materials on the walls.
An operation calied balloon angioplasty may be used to correct this. The
procedure is shown in Fig 3.3,

/ Am wail
Balloon Balloon
inserted m:; g
into artery %

—— N e

e B G e
iafiated ;-:;\w = : ﬁ

TSN

Fatry material

. artery wall
/ ‘bounced’ back
Balloon R 111V 177
removed
Y ]

Fig 3.3

® Explain why the artery wall ‘bounces back' when the balloon is
removed.

T N P L R I R T 1Y €0 P10 0N tarPIecnn 0 Nal VLT IeTOPI IV TRT TR0 a0 tan ANy

40 198200 400 CHTETE T4 CNT PP €PN INE SPP 00 eI PVE IO NI @on To0d

e e EP 100 10T Surven 104 00 one P Int et b IPP IV UPT POV eIl Ale vaqves sbitoy SUI 4P vt F10 0T ennocs nolser

(2

(i Explain why the ability of the ariery wall fo ‘bounce back' Is important
in maintaining blood circulation,

D Y T R R R R R L e R LR

UED S80 ret 200 080000 00t ravese A0Tses 200 vre S8t ave ateTTmada ICT RO POTTTRITETeeIr I IIsPePIerITY

3]
{Yotal: 9]
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4, Fig 4 shows a transverse seclion of a nephron in the region of the medulla of a

person.
g «
wall of a 9
iubule
¢ Q
o o
B ¢
o
°
O
wallof NI z,
capiltary 2>
Fig4

@ Name the liquid present in the lumen of this tubule.

1)
(1)) Name the process that caused the liquid in part (a){i) lo be present.

i1
(i)  Plasma proteins and amino acids are both defected in the lumen.

Deduce, with explanation, whether the nephron is functioning properly
in this person, .

L R L R R R R L R R R L R Ty

(2
{b)  Name the parts of the nephron that are found in the medulla.
(2
[Total: 61
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5, Species D of a rodent lives in the highlands of a mountain range, Fig 5 shows what

can happen over the same period of ime, if some members of species D migrate
from the highlands to the jowlands.

. R migration
Species D continues lo .
live in the highfands Somrmnins e - & (0 lovdands
v
variglion
]
natural sefedion
v
{urther vacislions
A\
{uriier nofural sefection
¢ T
specles D © specdes D has
corntinues become spedes B
Fig5

()  Name the two factors that may act as selective forces on the rodent,

{b)  Nzme the process Involving variation and natural selection that has led to the
development of species E. '

..... t
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Suggest how the processes of variation and natural sefection may have acted
to produce the new species E in the lowlands.

LRI eaesvranos vessvernen
evecces - cerlacieausntreastonstentireritasetet
TN P I v aererIseretevarvecvrosarovereerrrressrvocsenracyedattostosersretransrestredvnsts sreae srrecvitsaatreey
eevesnavovicrecastreerretrterereay v - .- -
- -

seceesvrevarivenss ter D T
. Yivievereses DT T T T T e L e R T R R R L oo

vosr o [ S T Y R PR ey R e PY TP R T PR PP RY
ICLTIveI eI Srevr ogeRerTesrentnerIvIaney . teevevs L T R T P P PRy 2
Sqeerecevrevereerr Seseesererrersrrregencoansen -
weirvrosre 2 2] oo raes dvvetesdsactaser
IsereerersosedrsttristartaTer e v Sretvesteasuesrerorvra

(@

Explain the roles of meiosis and sexual reproduction in producing variation in

a species,

B R e T PR T P RTS PYT T T R

recaveeriverevics soe

velprervserdsacirterrrscterarrnte

serrace . seveenivierane

teverronny

eetprtiviveralirrriberricetnrrcnony

Ty R T T T L T R T R e T 2T

4ssenrretonsarssrasioe viseose veve

PEPe TP It erreretlodes fnasedaniorevevesvmore

veerevetovtetantatatn ses

esetessrttecasioarrees

sereos T R T L P IR
PPNt EIOrers NN ItIIPRTIITIPTIIYIesenrenveret
..... . .
roe ver srertrsarersss
. 1ee -

P L I Y YT Y YT RYPORY v

R LI R AL R R R e Y

L R R Ty T T T PR N 2 2 P R TR YR

Trreerreerrsesnatncrreveretovroratetatsonantes
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8. Haemophilia A is caused by a mutation to the gene responsible for the formation of
factor VIii, a protein involved in blood clotling. .

(a) In the past, people with haemophilia depended upon blood or plasma

donations as a source of factar VIll. Nowadays, biotechnology provides a
better source of the protein.

Suggest why factor VIit produced by biotechnology is a better source of the
protein than blood or plasma donations.

(1]
{b)  Fig 6is a diagram showing the sequence of events in the preduction of
defective factor VIll in a cell of a patient with Haemaphilia A.
undipped OMAL_ / % \
strgng . ': . )
Fig 6
(] State the process represented by G.
A
()] Describe the relationship between the DNA sirand marked F and
factor VI,
1
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{©)  Part of the ONA sequence on the coding strand is shown below.

..GAGCTCCG A.

riplet1  triplet2  tiplet3

State the corresponding sequence on the non-coding strand.

triplet 1 triplet 2 triplet 3

non-coding
strand

(1

(d)  Faclor Vill is made up of 191 amino acids. The DNA sequence of a patient
with Haemophilia A is 500 base pairs long. Showing your working clearly,
. deduce the effect of the mutation on the gene for factor VIl in this patient,

(21
[Total: 6}
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7. Fig 7.1 and Fig 7.2 are light micrographs of onion cells in various stages of mitosis.

i -
33
&

K
g%
:

C
;
i
'g .
5
t3
Using the letters A, B, C, D or E, identify one cell that is in:
BNAPHASE civ i veeeec e ricairarenoans
metaphase ....covevvvviririncrennns
telophase ... ..oveciereeiivennnne
(3]
{Total: 3]
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SECTION B (30 marks)
Answer three questions.
Question 10 is in the form of Either/Or question.
Only one part should be answered,

8. (@8 A group of scientists observed the animals in a forest ecosystem. Table 8.1
shows the average number of each type of animat in one mahogany tree.

: animal i trophic level . number of animals
T hawkonl a0 T T

' tanager 3 | 4

T warbler T 3 s
aphid 2 . 36

C cateraiter 2 R

. weevil 2 13

: wasp 2 f K2

?n__ _f;)r_e_s‘a wse - - g ._wm...z.w v

Table 8.1

® Usé' information from Table 8,1 fo calculate the total number of
' animals at each trophic level, Write your answers in Table 8.2.

trophic level | number of animals
-2
3
4
Table 8.2

(2)

(i) Use information from Tables 8.1 and 8.2 to draw an overall pyramid of
numbers far this food web. ‘

i
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(il  Many scientists believe that a pyramid of biomass is more useful than
a pyramid of numbers, State what extra information would be needed
to draw a pyramid of biomass. -

b} Fig 8.3 shows the same information in part {a) being presented in another
form.

-~ tawk owl '
/ W) \
warbler tanager
{bird) /((bi(d)\\
caterpillar aphid wasp weevil &
(insect) (nsoct)  (insac) (nseq)  oostmause
mahogany lree
Fig 8.3
(i) What do the arrows in Fig 8.3 represent?
' M

(i) Identify the energy source and the tertiary consumer.

ENBIQY SOUICE .eeveerrreonsrarremrsneesrarm rorressersnens

s sra0ertIEIeTT ITI VIV srr ran ooy

tertiary CONSUMET .o vevrerrmrerearraieveens

[2)
© Describe how the information presented in Table 8.1 and Fig 8.3 differ,
(1
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(d)  Some local people were paid to calch warblers for the pet trade,

Predict the effect on tanagers and forest mice if all of the warblers were
removed from the forest. Explain briefly,

R R TR R T R T e R R N L D R TR T YR PY TR S O

S ees ce e afsaan ot ema st E et e ey St eSO ENE el TR T IO IO I PP ATE SYN ST et s YOO IS Tme tam Teraan eom e

(e}  Forests form a major carbon sink for the biosphere.

Explain how the mahogany tree plays the role of a carbon sink,

D O R L R R L R R R R P TR RN
R D R R T R R R R PR PP TP P SRRy P T

#o @ 1m0 ems e 60 1n0 0008 o i ot T evetarevivitiers eoe 400 v d0d e rilor v en stPore e Ire ey voa il Pooreasssonis

2
{Total: 12]
a. (a)  Explain how the slructure of each of the following is related to its function:

0] the exchange surface of the alveolus.

M ee a0t ot s rateoeotartais (07200 Peser? er) aBaers navoet Fev1ve 393030 vasons soessovsdrrs ams pradrs

€6 E1e e e aha 08t 00T 03 00s 100 P 00 07T atateload sl Toraveirs ¢uedotiolsesvasaresrrvrsits ooposes vao

listttts e reanit ciocarit ittt eoT R TIsare D R T D I LR LY R T TR PO
D R T L R D R LR L LR T AR LRI TR PY R TR
R L R D R R R R LR L R R N TR R R T R Py PP PP P PR RS

e edeeere et ene e e Nen bee et P0TaNITNN es Son el 1or ree s se 46U ILPIETIeten basren re
T R T O P g U

L R R R R R L R T R L N R PR P PR PR TR RN
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(@)  thelining of the trachea.

€4 o0 60l e0des a0eies 601 249 200008 000 vIP NP VI EI ke Tev tor Vol vreade tue Pledvu mdPast sut CSdor POl

w4t e 04U ae U0 eaeet008eratot et svsestase s ctoerentditodretoselorrulivise cororireniay

et B Y U e NP IO NI s e P NSl TS ctetve oey toe barerdobs s ndenifdenadelon TsPEIIET IR Ise VI ETE

- e aes 148 08¢0 EEne 080 10¢ cPe a2t 0esetoese sorsrs ssmare ctanercstntnvanrveats teorducrtantasersdade

P T R L R L R R R R TR Ty S R L R T TR TR TR RY

Y T ¥ I ew 110 I APE T g ea tae 130 STQ At P00 e cea myS LT TN Sus TeV IAV Ies davcvrdre So oo fue P IeT

484 700 088 090 1 P T Es el 180 03Y ¢1PPIS AIT S v mre sls TEo s ae cr e aeT e aserstOTar O aer IT Tvastotacd

080200 0as 0000 erEveatrvar due dud tel g0V 400 @aT 0r anetre 1P ereqererresyeantees sonqratvagrvaseivstes
B I L R R R R T R T R PR LR Y

P08 AP ORC /el (00t SIlate 1en SENITET DRy 10 P00 IS RO g siu o Seeveccatettrsetirr tav IO SOrIIm it e

e et 201 eer P ol Trevasorstus ade sls Oys (0o t87r0r st ItPaarnrl vat 200 i0t t3800peasottsiorvacae

04 € et 84e 31000 ees 010000 s0y +90 e are CI8 PPETOE IR ses 00f (e Pré eetollvis sdd 100 TP AP CRE VIO LIV PR

3]

{b) Descnbe two effects of nicotine, which is found in cigarette smoke, on the
human body,

R L R D T L R R R T R L T N R R I R T R
P00 P17 101 00s evleoe s det sl 100 100000 808r8T e0ere oeseces srtgecsiveord es Pesela cudotnrle ¢asselvorocy seiove

T R R R R L R R Y R R AR L]

(2}
{Total: 8}
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Anglo-Chinese School {(Barker Road)

Define a ‘hormone’,

ve ecsscetnt v ttee

susvireric ety Vtees sarenes

aseves teasceares e arratb ettty

cevaene

D R R R I T

- - i

Describe the effects of adrenaline secretion on the human body.

veleesrerdacrnsncent

Tetsremect mrnae

DR L R I N PR TP R PR PeS

. revance

evree

D R R R T R TR PRR TR T PP

P10t ten reecue 1eeqse TP cepret errecrsitvte nranae esevesatatrarevene

ERTTRY Y

5
D R R R T RN P PP R RN ¥ R PP PR PP P R T R I L

PERRY

ear e

sesany

Asasserresv arnivsatvie

csieqe

tressetopriatroteaorne are

veetorraenoga gy eteverest st itecigovaray

toeteseerrinterrrgare sy

seveve

R R R R P R PR

tttrrraecracanine

Cirrvecaresap e sestavercestets st taratnare

feeerteriveq trvrec tasve eeve

svtevvs

LT R )

secssecassevare R T R PR YR P TR PP

it ere

evveessvecys fec ttrectrte e
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setreneeee
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Vevoaear ety cavnae

evereserureverIIY Brg e ete setregoqr e arvitonne
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eresrevnin

“eesrvesvenseny stevssvicrres srrarae

serrerec ey

erectro vee tetaev sy
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7
{Total: 10]
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10. Or

(8 A person is sitting in the shade reading a book when he looks at the bright
sky to see an aeroplane flying past, Describe and explain the changes in

() the lens, and
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1o 8 oee Peetet P00 Penase $otoad e Talatmacseinelevbesteort ot aogtiorwil ey totonPoerertale Tesaracte

08 8P d ol s 0st vva 7o st n U8 100 147 200 o fado sl 0eIneerseetarlfose ) TTIOLI0evTatotiveilrovrotsond vue
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(88899 g0 89 610 eauars e taessvaoe sabsdsss P08 20ratt aTra0eese oseovus taadds 0L Feaastons $ossresee
[ R Y R R RN

T TEYPae see el 18t iR 4TS Tru ssv e vEe sy s OET FOPSes cat tbe PV Ry ANt
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14)
@  the pupil.

N Peg S0 I e e ETT NS e T PN PR P vy et BlD Sy coT e rooleedd Ses O evt tea I T VPT ST PR IV Ino TP OO at e

§ e ¥08 A v e aTe s It se sid vaves oot deaore 1600 s savett 400 ity 0eeavtTierde eoL (VP oy brg tlltosdeeine
R T R R R R R L R R LR L L R AL ]

BP0 00 4 rnvme sew aea PP v S co P 0@ sl® Sesors wos aleevr SIP PIL o0l S0F OIS 1P 14O e TFANIITIIITINETRY ONL

O N IP r I N E il (00Ot 10T P YT e Or Tt ere POT 95 IO PSP TP T eou e O e at eIV AT PO baP e ITT TIPS 40l
tes s srnees LT R R R R L L A LIRS LRI AL RIS R R
TP T et SR PATNN e et teart oltags PEs ciorIt P40 100 parestanleramrcerTren b oa FtITIIRrPEIPETIT IATOTIY
190 10 0eravr e et 1ot oo cet (P ENTT1aasresl 000 PORITTITLIIS 10T tevoarsst oty don raesniersery sarove
vt renwiventrta ey vy

e ST PUTIES Seraar a1t POy PRI ATEPTPIA TS AT TLavIe I8 PP SIINETIN PO ba e Yoo

140 e r T e P st g8 TIR I eravn?d vie 190 900 00v voorPitemacreaccs 1oL urass srasps qisrreivasterresy

4

Preliminary Examinalion 2014 18 Secondary ¢ Express
: Biology 5158/2

epeesmas s oo auean s mon adan b 4 saen s aeakn 48 e SRaeate s bunsoRALsus Soseans Tnas su smecasriacsieries Peesensinedsteets



Anglo-Chinese Schoof {Barker Road)

(b}  State the two {unctions of the choroid.

otal: 10
- :

End of Paper
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Sec 4 Biology (5158)
Preliminary Examination Paper 1
Answer Scheme-

Qn No Ans QniNo.| Ans {QnNo.] Ans QnNo. | Ans
1 D 11 A 21 C 31 C
2 D . 12 C 22 B 32 A
3 8 13 D 23 C 33 A
4 C 14 A 24 B 34 D
5 C 15 B 25 D 35 B
6 D 16 C . 26 B 36 D
7 C 17 C. .27 D 37 8
8 B 18 A 28 B 38 C
9 B 19 B 29 D 39 B
10 C 20 A 30 B 40 A




1ai)A i) B
*Must have both answers correct = {1}

b} - Osmosis [1]
- Net/ overall movement of water molecules from a region of higher water potential
(higher water concentration) to a region of lower water potential (lower water

concentration), through a partially permeable membrane, {1] *Reject semi-permeable
membrane

c) - For A, higher water potential in the potato cells compared to the concentrated
sucrose solution, {1]

- Movement of water molecules out of the potato celis to make the potato cylinder
lighter { lower in mass. {1]

- For B, lower water potential in the potato cells as compared to the distilled water. [1]

- Movement of water into the potato cells to make the potato cylinder heavier /
increased in mass. {1] ’

2a) Conclusion 1: X works best / better at pH 7 or Optimum pH is pH 7. [1]

Evidence from results: Starch has disappeared in Plate 3 while starch remains in all
other plates. [1]

Conclusion 2: X contains enzymes / amylase, [1] ‘
Evidence from results: X no longer acts on starch when it is boﬂed and cooled, [1]

b) Salivary glands (reject mouth) / Pancreas [1]

c) A proposed model that explains the specificity of enzyme action through the
binding of substrate with enzyme [1] via active sites {1} as substrate and enzyme
have complementary surfaces that fit with each other. )

3a) Right ventricle [1]

b) 1. closed 2: open 3:closed  4:open
¢} *Graph is of same shape and above the current curve, [1]

di) - Artery wall contains elastic tissues / muscles / fibres. [1]
- Wall stretches as the balloon pushes against the wall. [1]

- Wall recoils when the balloon is removed. [1]}

*Any 2 correct answers = {2]

i) - Heartbeat causes a surge of blood into the artery. {1]
- Elastic tissues allow artery to withstand the rise in pressure and prevents the artery
from rupturing. (1]

- Elastic recoil maintains a high energy / velocity / momentum of blood flowing
through. (1}

4ai) Glomerular filtrate [1]

i) Ultrafiltration [1]

i) - Plasma proteins are normally retained in the glomerulus. [1]

- Its presence indicates the Bowman's capsule may be damaged / ruptured / feaking.

1]



b) Loop of Hente {1] and Coflecting duct [1]

5a) Answers: Change in: Temperature / Food supply / Water supply / pH of
environment / Condition of soil minerals / Light intensity etc
“Any 2 of the above biotic andfor abiotic factors of the ecosytem = {2]

‘b) Evolution {1]

¢} - Genetic variation / Phenotypic variation [1]

- Organisms with traits that make them more adapted, survive better and reproduce
more. {1}

- Over time, the proportion of individuals with genes for the adaptations in the
population increases. {1} ,
- The differences accumulated eventually lead to the formation of a new species. [1]

- d) Meiosis creates genefic variation by (Max [2] for any 2 correct answers)
- creation of haplold gametes {1]
- selection of one out of each homologous pair to be passed to the next generation.
(1]
- different combination of chromosomes amongst the gametes. [1]
- crossing over of alleles between homologous chromosomes during prophase 1. [1]
- random assortment / arrangement of chromosomes. [1]
Sexual reproduction creates genetic variation by (need both answers)
- random fusion of gametes. {1] ,

- creates new homologaus pairs / new allele combmaﬂons / new genetic
combinations. 1] _

6a) - No risk of blood-borne infections. {1] .

- Easier to ensure steady supply of factor VL, [1]

- Injections are more convenlent than blood transfusions. (1]

- No risk of incompatible blood type / rejection as wrong biood type 1]
*Any 1 of the answers = [1]

- bi) Translation [1]

ii) - Sequence of bases / Nucleotides determines ICorresponds to / Codes for the
-sequence of amino acids of the protein formed. [1]

¢y Triplet 1: CTC Triplet 2: GAG Triplet 3: GCT

d) 191 x 3 = 573 coding bases [1]
Part of the gene is removed / deleted / truncated. [1]

7.anaphase:B/D[1]  metaphase;A{1] telophase: C [1]




8ai) 100; G; 2

i)
r'l Hawk owt 7 4™ trophic fevel
Warbler, Tanager / 39 trophic level

|_Forest mouse, Wasp, Weevil, Caterpiliar, Avhid / 2° trophic fevel
,l Mahogany tree / 1™ trophic level

i) Dry mass of organisms in each trophic level at any one time, [1}
bi) Energy flow / Transfer of energy [1}
i) Sun {1}, Hawk owl[t].

¢) Table 8.1 shows the quantitative abundance of each organism while Fig 8.3
shows the feeding relationships of organisms / directions of energy flow, {1]

d) - Population size will decrease. [1]

- Less prey / food for hawk owl causes mcreased predation of tanagers and forest
mice. OR

- When warbler population decneases the populations of catempiliar and aphid will
increase and therefore there is not sufﬁctent food (mahogany tree for wasp and
weevil and therefore not sufficient food for tanager, which will decrease in population,
There is insufficient food (mahogany tree) for forest ‘mouse so population of forest
mouse will decrease. (1] -

e) - Photosynthesis removes carbon dioxide from the air. [1]
- Storage of carbon in cell walis / Formation and storage of carbon compounds in
cells OR Reference to longevity of mahogany trees. {1}

8ai) - Wall is ane-cell thick, minimizes distances of travel of gases which enhances
diffusion, {1]

- A thin film of moisture cavers the surface of the air-facing surface of the alveolus
which dissolves oxygen and enhance its movement into the capillaries. [1]

- The wall / surface of the alveolus is richly surrounded with blood capillaries which
facilitates absorption, release and transportation of gases. {1]

if} - The gland cells secrete mucus to trap dust and bacteria. [1]

- The cilia sweeps these trapped particles upwards towards the pharynx. [1]

- Combined-action of cilia and gland cells help filter the air passing through the
trachea towards the alveolus. [1] ,

b) - Increases heartbeat and blood pressure. [1]
- Increases risk of blood clots in blood vessels. [1]



10 Either

a) A hormone is a chemical substance / complex protein [1] secrefed in minute
amounts by endocrine gland / ductless gland [1] into bloodstream, carried to target
organ(s) to exert its effects. {1]

b) - Increases blood glucose levels by speeding up the breakdown of glycogen to

. glicose in the liver and muscles. [1]

- Increases metabolic rate, more energy is released via respiration. {1]

- Increases rate of heartbeat and causes a rise in blood pressure so oxygen and
glucose are camied faster to the muscles. [1]

- Increases the rate and depth of ventilation. [1]

- Constricts arterioles in skin / vascconstriction of arterioles in skin to cause paleness,
channelling more blood to the muscles. (1]

- Increases rate of blood coagulation, {1]

- Causes pupils to dilate to enhance vision. [1]

- Contracts hair erector muscles, producing ‘goose pimples’, {1}

*Any 7 correct answers = {7]

10 Or

ai) ~ Contracted ciliary muscles will now relax, {1}

- Relaxed / slackened suspensory figaments now contract. {1]

- Lens will change from thick and more convex to become thin and less convex, (1]
- This is to increase the focal length of the eye to allow the distant plane to be
focused sharply on the retina. [1]

i} - Contracted radial muscles of the iris will now relax. [1]

- Relaxed circular muscles of the iris will now contract. [1]

- Dilated / enlarged pupil will now constrict / become smatler. [1]
- This is to decrease the amount of light entering the eyes. [1]

b) - Prevents intemal refiection bf light. [1]
- Brings oxygen and nutrients to the eyeball and remove metabolic waste products.

(1 | '







