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

Which fzbel is.cormrecl {or boih cefls?

A cellsap

B cyloplasm

C  qolgi apparatus
D membrane

2. Which line in lhe {able correclly identiiies these body components?

Anglo.Chinese Schoo! {Barker Road}

1. braln, spinal cord and nerves

2. blood

3, neurgne

4, stomach

cetl lissue organ system

A 2 3 1 4 \
B 2 A 3 1 :
[ 3 2 1 4
1] 3 2 4 1

3. Which of the following cells of equal volume would be most efficient at absorbing

nulrients as well as synthesizing and secreting 2 product?
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Angla-Chinese School (Barker Read}

4, A student observes lhat 2 human liver cell placed in fresh water for 30 minutes

eventuzlly lyses but a leaf epidermal cell remains intacl when subjecled to the same
treaiment.

Which of the iollovring explains his pbservations?

A The liver cell has 2 more concentrated cytopizsm than the leaf epidermal
cell,

B  The liver celt is smaller and can therefore take in less water,

G  Theliver cell lacks a cell wall that would resist excessive inlake of waler,

0 The liver cell facks a large central vacuole thal can accommodate large
amounts of water,

'L"i

Which is an exarnpie of active lreansport?

A movement of gluease maolecules Into tha cells of the vill
B movement of lons in blood plasma
¢ movernent of mineral salls inlo reot hair cells
D movement of waler In the ranspiration stream
6. A student is investigating the activity of enzyme Q which is lypically 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 fine comrectly shows the aclivity of the enzyme above 40 °C?
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Anglo-Chinesa Scheol {Badker Road)

7. A sample of ford mixed wilh water was tested to find out ils contents, The rzsulls ave
shown in the lzble below,

{est resulls
Benedicl's test brick red precipilate formed
B lodine lest lodine scfution remained brown
Elhanol emulsion test whife emulsion formed
Biuret {es! violet solution formed

What were present in the food sample?
A amino-aclds.fals and reducing sugars =
B amino acids, fals and starch
C reducing sugars, fals and proleins
D~ stareh, fafs and prolelns

B, Lipase sofutlon was added to miik, After 30 minutes, the milk when tesled with a pH
meter, shaws a low pH value,

What were the subsirale and product in this reaction?

substrale producls
A fals amino acids
B fals faity acids
C proteins amino acids
D profeins falty acids

For questions 9 and 10, refer to the diagram below.

The diagram shows part of the digestive systemn and associaied blood vessels.

9, Which blood vessel would contain the highest conceniration of amino acids after a
meal?
Preliminary Examinotion 2014 4 Secondary 4 Expross
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10,

Anglo-Chinese Sciieol {Barier Road}

Which of the following correctly compares the concentration of dissclved substances

i blood vessel X with blocd vessel B?
glucose amino acids fats
cancentration concenlration concentration

A higher higher equzl

8 higher lower higher

C lower lawer equal

D loweer lower lower |
Which leHer indicates the area from which the producls ¢l lipids digesiion are

1t

transporied thraughout the hody?
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Anglo-Chingze Schocl {Barker Road)

12, The diagram below shows an experiment on pholosynthesis, The plant has leaves
that are green in the middle and while round the edges.

Which hwo lesf areas each lack only one factor needed for pholosynlhesis?

signt

light . gresn ; 7
N A Q
\\« wihite N 3?@ ; /
. S

clear plastic bag
contaialng a substanca

that ebaorba
carhon dicxlde
K
A PandQ
B PandR
C Qand$§
D Rand$S

13.  The diagram shows the arrangement of cells inside the Jeaf'of a green plant, withoot
any ceil content,

Whiich two cells contain chloraplasts?

A tand2
B 1and4
C 2and3
D 2and4
Praliminary Examination 2014 5] Secondary 4 Express
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Anglo-Ciunese Schaol (Barier Road)

14, The graph shows the effect of changing light intensily on the rate of photosyathests in
a plant at bwo different carbon dioxide concentrations,

3

L~ high earbon dinxido
concentrallon

cate of [ e m e = — == = = — Jow carbon dioxdide

photosynthesks concentrallon

light Intensky

Which conclusion can be drawmn from the graph?

A Athigh light inlensily, carbon dioxide fimits the rate of pholosynthesis.

8 At low light inlensity, light intensity has no efiect on photosynthesis,

C  Lighliniensity limits the rate of photasynihesis.

D When carbon dioxide concenlration is lov, plants cannol pholosynthesize.

15.  How does most carbon dioxide reach the phofosynthesising cells of leaf?

diffusion lhrough {he epidermiis of the leaf
diffusion (hrcugh the stomata of the teaf
mevement through the phloerm vessels
movement thraugh the xylem vessels

ocow>

15. A leafy shool is placed in a beaker containing a solutien of coloured dye. The
diagram shows part of the section of the stem afier two days.

Which part is now most coloured by the dye?

A AR

ot

)

e

?.
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Anglo-Chinzse Scheol {Barker Road)

17, What causes root pressure, caplllary action and transpiration pull fo occur?

root pressure capillary action ranspiralion pull
cohesion and adhesion . viater enferlng
1 g .
A ol waler molecules evaporalion of viater Xylem by osmosis
. water eafering cohesion and adhesion
(=] .
B evaporalion of water xylein by osmosis of water molecules
c water entering cehesion a2nd adhesion gvaporation of waler
xylem by osmosis of yrater molecules
wealer entering - cohesion and adhesion
. t { wat
D xylem by osmosis Evaporation ot water of water molecules

18.  Which graph shows the effecl of increased humidity on the rate of transpiration of a
plant?
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18,  The diagram below shows part of the shoat system of a fruit tree,

Althe two places marked R, all the lissues exlernal 1o the xylem were removed al the
flowering stage.

What Is the mos! likely explanation of the difference in size of fruils?

A

Food is kransporied downwards in the phioem, and water upwards in the

Food is lransporled both upwards and downwasds in phloem,

xylern.
B
C  Fruit Y is not getling enough water,
0 Frulls X and Z received more lightthan Y.
Preliminasy Examination 2014 8 .
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Anglo.Chinese School {Barker Road)

20.  The table below shows lhe bleod groups of four people and the fype of blood
received in a transfusion.

Which person is &t risk from agglutination?

recipient blood group daoner bloed greup
A A 8
B A Q
c AB A
B Q )

21, The figure below shows models which demonstrate the aclion of two different sets of
muscles used dusing breathing,

Which two diagrams represent the thorax after breathing in?

A Tand 3
B 1and4
C 2and3
O 2and4

22.  The diagram shows the flow of bloog and dialysis fluid through 3 dialysis machine.

i
diksie 3

Puid st

Whnere vould the concendration of urea be the lowast or absent?

A land2
B 1t1and4
C 2&nd3 6]
D 3andd
Preliminaty Examination 2014 9 Secondary 4 Express
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Angle-Chinese Schoof (Barier Roag)
For questions 23 and 24, refer to the diagram below.

The diagram below shows a neurons,

23.  Which correclly identifies part 2 and the funclions of parts 1 and 37

2 function of 1 funciian of 3
A axon ransmits impulses speeds up fransmission
B celf body insulalion receives Impiises
c cell bady receives impulses insulaticn
1] dendron receives imputses speeds up lransmission

24, \Which statement about part 4 is faise?

It ransmiis impulses.
iLcantains a nucleus which Is not shown in the diagram.
ftis nol connected to another neurcne,

There is a higher surface area lo volume ratio in part 4 compared lo paris 2
and 3.

S O w>
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Angla-Chinese School (Barker Road)

25.  The diagram shows the changes that 1ake place during a woman's menstual cycle.
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VWhat is eccuriing during the woman's ferlile phase?

a falt in the level of progeslerone only

a faliin the levels of oeslrogen and progesierone
a rise in the {evel of ocestragen only

a rise In the levels of oeslrogen and progesterone

oOwrp

26.  The diagram shows how the blood of a human embryo flows close lo the mclher's
bload in the placenta.

AW

mother's ~_
blood .

embryo's -~
bloed

Which substances are present al X in higher concenirations than at Y7

A carbon dioxide and glucose
B carbon dioxide and urea
C glucose ang oxygen
O glucose and urea
|
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Anglo-Chinese School (Barkar Road)

27, The diagram shows lhe male reproductive system,

Which structure produces lestosierone?

z8.  The table lists some processes thal take place during reproduction in flowering planis
and humans. Which row Is correct?

28, The diagram represents three properties of gametes.
Which area desciibes the male gametes of humans and fiowering ptants?
haploid
Preliminaiy Examinsaticn 2014 12 Sccondary + Express

ferlilisation needed implantation needed pollination needed
ﬂowenr:i Tpgir;is and ﬂowen;g 15};?1:!5 and humans only
ﬂoweri;?n?zll?:;!s and huinans enly (fowering plants oply
nowan':l? ;;?}r:s and humans only floweri}::l? nﬂi’;ts and
humans only humans only flowering plants only
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Anglo-Chinese Schaol [Barker Road)

30, Albinism in hurnans is caused by a recessive afiele. Parents who do not suifer from
Lhe congition produce an albino child, I they already have 2 other children who are
normal, whal is the probability that their fourth child will be born albine?

5
25%
50%
75%

[wiN g sty

31.  Thediagrem shows inhesilance of blovad groups in twio difierent families,

farify 1 Tamily 2

parents genotype
I*s

genotype
P

genclype genotype
15l i 149

©

For each of P and 0, whal is the probability that they have a co-dominant genotype?

children

p Q
A 0 1
B 0.8 1
c 1 0
D "1 0.5

32. A person with Down's syndrome is born with 47 chromosomes in each of his 7 her
cells, inslead of 46.

What could cause this?

- A mulation happened during \he proguction of the egg cell.
Kore than one spenm fused wilk he egg at ferilisation.
Radiation caused a change in structure of @ gene in the father’s sperm.
The mother was exposed to harmful chemicals while she was pregnant.

SN

|3
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Anglo-Chinese School (Barker Road)

33.  The diagram shows the inhertance of flower colour in pea plants.

parenits
genatyras

qameles

F1 ganclypas
phenclyps

gameles

F2 genotypos
phenotypa

mia

purnle flowers

PP
P

Fp

pwiple lowers

3

|

white flovys

pp W

p
white flov:ers B

P.p L .
JSSTFLN
\\ \\\ g

pP Pa. Pp PP

puinle fowors

while fiovers

1

Alwhich slages in the diagram does meifosis occur?

A WandyY
B WandZ
C XandY
D XandZ

34, Riceis a tyoe of grass that fias been grown by humans for zbout 50600 years. Quer
hundreds of years, farmers have improved the vield of rice ¢rops. They kept greins
from the highest vielding stalks 1a grow the next crop.

What Is this farming practice?

culbreeding

o0Owr

genelic engineering
nalural seleclion

sefective breeding

35, Which of the following combinations comreclly malches the words 1o the blanks?

Chromosomes are long (hreads made up of many (i)

Two or morte alternative {forms of a gene are catled (if) .

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

' 1 il il v
A DHA chromalids genes haploid
B genes alleles chromosomes gameles
C nucleotides alleles genes diploid
D nicleotides genolypss thromosemes gameles
Preliminary Exeminalion 2014 14 Secondary 4 Express
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Anglo-Chinese Sskoal {Basrer Road)

36.  Cell X first divides by milosis and then cell Y divides by meicsis.

/ \O
PR
O O
VAR £\
- O O 0O @

How does cell Z compare to cell X?

same number of genetically identical
chromosomes as ceft X ta call X
A Ng 4 kgy
B v ® v = true
c x v = = false
D S x

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

A e ; "
o . i ~ . !I
numberof |/ s " 7 .
individuals ; .
D
8
lime

Which point on the graph shows a decrease [n predator pepulation?

15
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Amjto-Chinese School (Barker Road)

38.  The graph shows the quaniities of pesticides that accurnulate in four populations,
each at different trophic levels in a food chain.

1600
1600+ —
1400 §
1200
quantity o 10004
pastcde
accomuldled 802
foans per
millinn 600
200
200
“lom [ w
G_Lo.ﬂz AL
A B C

Which population is-most likely 10 be herbivores?

39.  The diagram shows the carbon cycle.
carten dioxide
in the air
5
zarhon cempounds
Q In green plants

P ~ AT
caibon compouads
in animals

U

carbon compoings fn
micrg-organisms which
coust decay

Vinich letters represent respiration?

A.. PandQ - -
B P.QandS
¢ T SandV
D T UandV

40.  The presence of high concentrallons of nitregen-conialning fertifisers in 8 pond can
fead lo the death of fish. Whal s 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 bactena — algae die
G increase in bacteria — drop in oxygen — incsease in algae - algae dis
D increase In bacleria -- intrease in algae — algae die — drop in axygen
End of Papger
Preliminacy Examination 2014 16 Secondary 4 Express
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Angle-Chinese School (Barker Road)
SECTION A {50 marks)
Answer all guestions in the spaces provided,

1. Fig 1.1 shows an experiment where two potato cylinders A and B, of identical mass
are halericed on each end of 2 pivoled wooden rler.

A

potato cylinder A potato cylinder B
Fig i1~

Elg 1.2 shows the two potale cylliders being placed in diferent solubions for half an
hour and then removed.

In 'EE: ;;-:Z
liquids n A
potato cylinder B
oiter 30
minutes —~=

polato cylinder A

potaio cylinder B
Fig 1.2

(2} Concentraled  sucrase solution and distilled water were used in this
expeiiment. In the table below, state the polalo cyiinder thal has been
immersed In each of these solutions,

Potato cyfinder

Type of solution immersed in solution

(i} | Concentrated sucrose solution

(i) Distilled water

(1
Prelfminary Examination 2014 2 Secarndary 4 Express
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Anglo-Chinese School {Barker Road)

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

(2]
{c) Explain the resulls oblained in Flg 1.2.

Y B PR T EEP TR YRS TLE TR ALE RS St ahhl bbb
A e e PR E P L LA LR LE R R ALt b A

ek emg et tar by tmeme amdaes obe cmh NEE@ms Sl bRLETELbE PAs RImacldntaTEeLr CpnTaeepSbe L takintra ern SRl Ll n

(4l
{Total: 7]
2. Fig 2 shows lhe resulls of an experimenl, Four starch agat plates were prepared and

trealed, The experimental set-ups were lefl for 30 minutes at 40 °C before iodine
solulion was added to each agar plale at the end of 30 minutes.

Fiiter paper disc
soaked with
liquid X

Slarch agar

(boiled and
cooled Hquid X)

Plate 1 Plate 2 Plate 3 Plate 4

Flg 2

9
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Angio-Chinese School (Barker Road)

(@} Using the resuits of this experiment o support, list two conclusions that can
be drawn.

60 pTod 115 T R U OO

Evidence from resulls oo v e e e e e

D T L ¥ T Ty,

R L el I T T T A T Y S

R R L T T I L T et Y

EVITENCE frOM rSUIS Lot e et e ettt s vemaveecn vee remeeea rnae s ee e

NN R RS YNE L EEE BT EE Lan s ay e reenmmg paw R R PEE g RN r LSRR LA PSS el e[S AU B FPA A hmr a3 p

(4]
(b}  Stale the part of the human body that natumlly produces the subslance in
fiquid X,
(1]
c} Briefly explaln what fs meant by the 'lock and key' hypolhesis,

B D L L T T L LT o P O I PO P

{31
[Total: 8)..
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Anglo-Chiness Schodl (Barker Rosd)

3. A smalf tube called a catheter can be inserled into the blocd system through a vein.
i can be threaded through the vein and inte and through the heart unitil its tp is in the
pulmonary artery. A liny balloon 21 the lip can then be used lo measure the pressure
changes in the puimonary ariery.

Fig 3.1 shows a seclion through the heart with the catheler in place. Flg 3.2
shows the pressure changes recorded in the pulmonary astery,

Calbzter Avda

Pulmedany
anery

Thoc
Fig 3.2

(a) Name the chamber of the heart iabelled P.

(b) Complete the table below by placing ticks (v) in the appropriate boxes lo
show which of the structures 1 — 4 will be open and which vAll be closed al
lime X as shown In Flg 3.2.

Structure Open Closed
1

[~

{21

) On Fig 3.2, sketch and Iabe) a graph to show the pressure changes thal
would be expected If the pressure in the aoita is measured at the same time,

M

2]
Preliminary Examination 2014 5 S=condary 4 Expross
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Anzlo-Chinese Scheo! (Barker Road)

(d} Ariefies may become blocked by the formation of fatty materials en the walls.
An operation calffed bailoon zngioplasty may be used to correct this. The
precedure is shown ia Fig 3.3,

/ f".!'f.':r_y' walt

Dilloon  meeczgppmseven=r o ——Belion
fnsanted

_——
into areary

'\"""‘"‘—"’\

Fairy maserial

._.__._f_\-_—..-—-

e S i
inflated m xfz:"_'

—_—

- artery wall
/ ‘bounced” back
Balloon R /1752 r e
removed
Ww

Fig 3.3

0] Explain why the arlery wall 'bounces back’ when the balloon is
removed,

B et mta kB MP4 hrm man rns wrrhmaEER e en rPE BT reAre e menarnhdt pih behdmd brB b mmnnnn ek kPR

(2)

(ii} Explain why lhe ability of the artery wall to 'boence back’ Is important
in maintaining blood circulation.

L3 Fereinrres cxnare .. rrmes . B LT - v B

e P - - P e ava - e resded nermnh ey

rran . D L . - ’ anasiTnary - e
£33 b ay - - b 1 aerpaun res oo

i3}
[Yotal: 9]
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Anglo-Chirese Schoof [(Barker Rond)

4. Fig 4 shows 2 transverse seclion of a nephron in the reglon of the medulls of a
person.

wall of °
lubule

2

1)

¢
©

wallof SN T z,
capillary =

Fig 4
(a) iy Name the fiquid present in the lumen of this tubule.

(1)
(i Name the process that cavsed the liguld in part (a){l) o be present,

i1l
{{)] Plasma proteins and amino acids are both delected in the Jumen,

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

(2}
{b}  Name the parts of the nephron that are found in 1he medulla.

[Total; 6]

23
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Anglo-Chinese Schoof [Barker Road)

5. Species D of a redent lives in the highlands af a mounlaia range, Fig 5 shows what
can happen over the same petiod of me, if some members of species D migrate
{rom the highlands to the fowiands.

N . migrolian
Species D continues fo e
tive in the highlands e ~ o lowdands
v
varinion
1
Natvraf selocion
'
further vorlations
i
furiher nofural sefection
' S
=pecies O specics O has
contntoes bacomp specins E
Figs

(@)  Name the vo factors that may act as selective forces on the rodent.

S B & . —— 123

{b) Neme the process Involving varalion and natura! selection thal has led to the
development of specles E: ‘ “ees

.................................... it

Preliminary Examination 2014 8 Secontary 4 Express
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Anglo-Chinese Schod! [Barker Read}

Suggesl how the processes of variallon and natural seleclion may have zcted

©
to produce the naw species E in the lowiands.

var bbb inaen CacvsisanarriIny - LTI
P voram . wrvreas PO - et v .
' TS S reanrranis v vpmabaen pemresrrepeerann - e
e Y aeemmatrrsran s
iriireresiineans Ly P T LTS PR —am ———ae - .
RURTTT S L LI LTI R FION vreaveene - - evemenbauvs
—nemsensny L T ensrarermrnen - arein - venry

T TR . [

. e R L L TP TTTT LTI PO P PR LR P R B )
. vreosoy - raabeteritas . s R S - e -
‘e - L . S~ S . vers -

Explain the roles of meiosis and sexual reproduction in producing variation in
a species,

{d)

- B T Ty T . e - EEp .
s . B T T L L L LI L T TR e e e A P e

--------------- Ll T LT T
ven B LTI T TP Te e mmreemrrescgtancanbbionitanyatnts S
------------- LT P T P T T TR PR TR ST P P
B T T T P PP T TP mtptrmernravarret

A

T N T L ETY T T CTTT P ey

B LI T T B L T T T T TR PP - e arreny
P A P Y cassresrrenerre . B T Y R T
rvew L I L Lo L I T PP PP TP T R T T 2

[Total: 413

25
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Amglo-Chinrese Schoof {Barker Roaa)

6. Haemophilia A is csused by a muiation 1o the gene responsible for the {formation of
factor V1N, & protein involved in blood clotting,

{a) In the past, peeple with haemophiliz depended upon bload or plasma
donalions as & source of fattor VHI. Mowadays, bintechnology provides a
beller source of the protein.

Suggest why factor VIl produced by blolechnology is 2 better source ¢f the
protein than blood or plasma donations,

e L LT L L T T T T R T TR Ty

im

{t) Fig 6 is = diagram shawing the secuence of events In the praduction of
defective factor ViIl In a celf of a patient with Haemophilia A.

wuspat BhAL
Slairne L
n

p

\:

Flg 6

(i) Stale the process represented by G.

N EAT Mle i esmbandrbareanakaa st PR ey rm ok PR P RE P EA TRt TI R AR Y R LT T L LT ra T e —

(1

i} Desciibe the relationship between the ONA sirand marked £ and
factcr VIIL

L T L L R LT LT YT YT
L L L LT LT IR Feriar Hreviaesriseneerrrrrreny [EEE T TR LIS P

Ry erstieansananTEoLa B T N L LU LT T T PP P PEPPTY

)]
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Anglo-Chinese Schecl (Barker Road)

) Par of the DNA sequence on the coding strand is shown belovs.
.GAGCTCCG A ...
et e
triplel viplet2  tipet3
Stale the coresponding sequence on the non-coding strand.
triplet 1 triplat 2 lriptel 3
non-coding
strand
(1
{d} Factor VIl is made up of 191 amino acids. The DNA sequerce of a patienl
with Haemophilia A is 500 base pairs leng. Showing your working clearly,
deduce the effect of the mulation on lhe gene for faclor Vil in this patient.
CONGIUSION 1rereteesere e rieresertarsrasnases s emserm ses se etssbs samarsss s beanrreassma s emtmanenbn v san bE R L
[21
[Total: 6]
p%}
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Biclogy 515612



Anglo-Chinese Schoel (Barker Roav)

7. Flg 7.1 and Fig 7.2 are light micrographs of onton cells in varicus stages of milosis.

Sl ko Kogel Scionde Ieto Lirary

Scherzs Pucto Lbary

O Marknc Kaxf

Using the lefters &, B, C, D or E, identify one cell that Is in:

BIHAPNESE vev v vevreeee rrenr cerarren
MEEPNRSE ..o v v vcvian r s
telopPRESE .ot s e
(3]
{Total: 31
Preliminary Examination 2014 12 Sacendary 4 Express
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Anglo-Chinese Sciool {Barker Road}

SECTIGN 8 (30 marks)
Answer three guestions.
Question 10 is in the form of EitherfOr question.
Only cne part should be answered,

{a) A group of scientists cbserved tiie animals in a forest acosystem. Table 8.1
shows the average number of each type of animal in one mahogany free.
animal i trophic level nurmber of animals
hawi ol 4 > 2
lanager 3 , 4
warbler 3 : 5 !
aphid 2 % :
V) - U
calerpillar 2 42
' weeyil 2 13
; wasp 2 : v
foresl mousa 2 2
Table 8.1
3 Use information from Table 8.1 to calculate the total number of
animals at each trophic [evel, Write your answers in Table 8.2.
trophic leval } number of animals
2 i
3
|
S L i e
Table 8.2
[2)
(i) Use information from Tables 8.1 and 8,2 to draw an overall pyramid of
numbers for this food web,
g [1
Freliminary Examination 2014 13 Secondary 4 Expmass
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Anglo-Chinesn Schec! (Sarker Roag)

iy Many scientists balieve that a pyramid of biomass is more usefu] than
a pyramid of numbars, Siate what extra information would be neaded
Yo draw a pyramid of blomass,

[
(b) Fig 8.3 shows the same infarmalion in pant (a} being presented in ancther
ferm,
hawk ovd
/ o \\\
warbler tnnager
{pird) (ki)
calerplitar aphid wasp wenvil foresl mouse
(insect) (insect) fincact) {insect) -
v
mahogany ey
Fig 8.3
{iy What do the arrows in Flg 8.3 represent?
i
{ii) Identify the energy source and the terliary consumer.
BOBFGY SOUMCE L1 oei ittt ierrssae e e eoe o e eeeen e ee s sov e e veeman e aesees
terfiary consumer ... ... .......... -
2}
{e}-  Describe how.lhe information. presentedin Table 8.1 and Fig 8.3 differ.
[
Profiminary Examination 2014 14 Secondary 4 Exposs
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Anglo-Chinese School {Barker Road)

(@) Some local people were paid to catch warblers for the pet kade.

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

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

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

bt ait cma rer AR mpe e bee dah TEL AL BEE 43R EIS PP oee e TP RSR L EINSEEEER LERer e et s aae B car rE

{Total: 12}

G, {a) Explain how the structure of each of [he fellowing is related to its funciion:

{i the exchange surface of 1he alveclss.

e e ben s iaEE3nts reEE s ma e mrl AREAEEET ERR AL AR IR RN e e mas conedd puR AR RV S ASS bR

- rabbabebbutey Farewnn [ ansea . .- -
P L T T P P T ] Prareee -
= - . - .- . +
B ae kb ey . - e TR A - rrrrrrres
- . . . e - - - PR
» - L TR L T PR - - ——— -
P Prantapmey e - ey . et
- - . —rm———— e —reaw
- - LT LT T AN » —anbe veremen
- bebea e 1 peran . FETT R T T rrer e
‘- - e LT L TR TR TR P —— -

3l
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Angla-Chinese Schoo! (Batker Road}

(i} ihe lining of the trachea.

13]
{b) Descrnbe two effects of nicotine, which is found in clgaretic smoke, on the
human body.

Prelfiminary Examination 2014 18 Socondary 4 Expruss
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Anplo-Chinefe Schoo! [Bariter Road)
10.  Either

{3} Define a ‘hormone’.

{b) Describe the effects of adrenaline secrefion on the human Hody.

S EFRReErd renessreasrrerETrePreircaarecsareanniar resn - . -
B e rarenry - - PRPIRP . - -
Yy - - mennais e - s - aeaam
- ar praann - - ' . . - -
. . ebane TR T - [2S -
ey ey 2 [, P -
v - e
Vvees -tan - Pres an Ev e e
. - - " LTy " . e P
. pa. . PRY— P e - -
- - - menbbemng are ey rue _— reriraren - - FIET
- - P P [ . e een -
P e - maeceramareer= ean . en [
e . - v PR ~ . P L T
- P . - ~ - R - e ' e
[P PR N . . ee .o b - - - - e
vew e . e res bmess ceccmenrrne . - - - earaees

(Total: 16]

33
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Anglo-Chinese Sthod! (Barker Road}
10.  Or

(a) A persen is silting in the shade reading a book when hie looks at the bright
sky to see an aeroplane fiying past. Dascribe and explzin the changes in

n the lens, and

(4Y
(i} the pupil.

Secondary 4 Express

Preliminary Exsminalion 2074 6 !
Biology 515812



Arglo-Chinese Schoof {Barkar Road]}

(b} Sizle the two funclions of the choreid.

[Total: 10}

End of Faper

s
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laljA 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 conicentration) 1o a region of lower waler potential (fower water

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

¢) - For A, higher water polential in the polato cells comparad to the concentrated
sucrase sofution, {1)

- Movement of water molecules out of the potato cells to make the potato cylinder
lighter / lower in mass. {1}
- For B, fower waler potential in the potato cells as compared to the distilled water. 1]

- Movement of water into the petato cells to make the potato cylinder heavier /
increased in mass, {1}

2a) Conclusion 1: X warks best / betier at pH 7 or Optimum pH is pH 7. [1]
Evidence from results: Starch has disappeared in Plate 3 while siarch remazins in all
olher plates. [1]

Conciusion 2: X contains enzymes / amyiase, [1]
Evidence from results: X no longer acts on starch when it is boiled and cooled. M

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

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

Ja) Right ventricle [1]

b) 1. closed 2. open 3:closed 4z apen
¢} "Graph is of same shape and above the current curve. {1]

di} - Artery wall contains elastic tissues / muscles / fibres. 1]
- Wall strefches as the bailvon pushes against the wall. [1}

- Wall recoils when the balloon is removed. {1] -

*Any 2 correc! answers = [2]

i) - Hearlbeal causes a surge of blood into the artery. [1]

- Elastic tissues allow artery lo withstand the rise in pressure and prevents the ariery
from rupturing. [1]

- Elastic recoil maintalns a high energy / velocity / momentum of blood fowing
through. [1}

43i) Glomerular filtrate [1]

i) Uttrafiltration [1)

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

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

()



b) Leop of Henle [1} and Collecting duct [t}

5a) Answers: Change in: Temperature / Focd supply / Waler supply / pH of
environment / Condition of soit minerals / Lighl intensity elc
*Any 2 of the above biotic and/or abictic factors of the ecosytem = i2]

b) Evolution [1]

¢} - Genetic variation / Phenofypic variation {1]

- Organisms with tralls that make them more adapted, survive better and reproduce
more. [1]

- Qver 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 genelic varialion by {Max [2] for any 2 comect answers})

- creation of haplold gametes {1]

- selection of one out of each homologous pair to be passed {o the next generation.
{1l

- different combinatlon of chromosomes amongst the gametes, [1]

- crossing over of alleles between homologous chriemosomes duiing prophase 1. {1]
- random assortment [ arrangement of chromosomes. [1)

Sexuat reproduction creates genetic variation by (need both answers)

- random fusion of gametes. [1]

- creates new homologous pairs / new allele combinations / new genetic
combinations. {1]

Ba) - No risk of blood-borne infections. |1]

- Easier to ensure sleady supply of factor VIil. [1]

- Injections are more convenlent than blood transfusions. {1}

- No risk of incompatible blood type / re;ectlon as wrong bioed type, {1]
*Any 1 of the answers = {1}

bi) Transiation [1]

if) - Sequence of bases / Mucleotides determines { Corresponds to / Codes for the
sequence of amino acids of the proteiln formed. {1}

c} Triplet 1: CTC Triplet 2. GAG Triplet 3: GCT

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

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

29



8ai) 100; §; 2

i)
r" Havik avd 1 4™ trophic fevel
' I Warbler, Tonager / 3" trophic level

i Forest mouse, ¥Wasp, Weavil. Caterpiilar, Aphid 7 2™ Irophic level
L] Mahogany iree / 1 trophic level

ili} Bry mass of organisms in each lrophic level at any one time, [1}
bi} Energy flow / Transfer of energy [1]
ii) Suni (1}.  Hawk owl [1].

c) Table 8.1 shows the quantitative abundance of each organism while Fig 8.3
shows the teeding relationships of organisms / direclions of energy flow, [1]

d) - Population size will decrease. [1]

- Less prey ! food for hawk owt causes increased predation of tanagers and forest
mice. OR

- When warbler population decreases, the populations of caterpillar and aphid will«
increase and therefore fthere is not sufficient food (mahogany tree for wasp and
weevil and therefore not sufficient food for tanager, which will decrease in poputation.
There is insufficient food (mahogany tree) for forest mouse so poputation of forest
maouse will decrease. {1]

e) - Photasynthesis removes carbon dioxide from the air. {{]
- Storage of carbon in celf walls f Formation and storage of carbon compounds in -
cells OR Reference lo longevity of mahogany frees. {1}

8ai)'- Wall is one-cell thick, minimizes distances of travel of gases which enhances
diffusion. [1]

- A thin film of moisture covers the surface of the air-facing surface of the alveolus
which dissolves oxygen and enhance its mevement into the capillaries. [1}

- The wal! f surface of the alveolus is richly surrounded with blood capiliaries which
facilitales absorption, release and transportatlon of gases. (1]

ii} - The gland celis secrete mucus lo trap dust and bacteria. [1]

- The cilia s\wveeps these trapped pasticles upwards towards the pharynx. [1)

- Combined action of cilia and gland celis heip filter the air passing through the
trachea towards the alveolus, [1]

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



10 Either

a) A hormone is a chernical substance / cemplex protein [1] secreted in minute
amotints by endocrine gland / ductless gland [1] into bloodstream, carried to terget
organ(s) to exert iis effacls. [1]

b) - Increases blood glucose levels by speeding up the breakdown of glycogen o
glucose in the liver and muscles. [1]

- Increases metabolic rate, more energy is released via respiration. [1)

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

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

- Constricts anterioles in skin / vascconstriction of arterioles in skin lo cause pzleness,
channelling more blood to {he muscles. {1}

- Increases rate of blood coagulation. {1}

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

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

*Any 7 correct answers = (7]

10 0Or

al} - Contracted ciliary muscles will now relax. 1]

- Relaxed / slackened suspensary ligaments now contract. {1]

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

i} - Conlracted radial muscles of the iris will now relax, [1)

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

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

b) - Prevents intemal reflection of light. [1}
- Brings oxygen and nutrients to the eyeball and remove metabolic waste products.

[



b ZRsomd

Name: ()

1

(e}

The table gives deseriplions of four membrancus struciures in a cefl. Which slruciure is
correctly matched with ils function?

truclture Function
An extensiva network of lubas and sacs;
A each tube and sac bounded by a single Lipid synthesis
membrane
: ; v
B A spherical sac bounded by a single Brctein syRlRRsis
. membrane
A sac bounded by two membranes, lhe > .
! ! P f proteins
c inner highty folded ackaging of protein
A slack of elengaled, curved sacs; each sac .
D . » + s
btounded by a Single membrane Pholosynihesi

What is the adapialion of the xylem vessel thal allows it to cary oul its function?

A {arge suiface area

B oresence of many chlorgplasts
C absence of cross walls

o biconcave shape

Which of [he [oliowing is an example of diffusion in plants?

Water moving from the soll into the reot hair cells.

lons moving into root hair cells againsi @ concentration gradient.
Casbon dioxide moving into leaves during photosynthesis,

Water moving from vascular bundles Into mesophyll cells in the leaves.

oOm >

Which of the lollowing does not affect the rate of diflusion?

concentration gradient of diffusing substances

size of diffusing substances

temperature

concentration of adencsine triphosphate (ATP) molecules

oQw>

Which of lhe following s required for the Biuret iest to give a positive result?

A reducing sugars
B iodine
o copper (!} sulfate
D lipids
Seners: Mr lvin Chan @ ANDSS 51580112014 [Turn over
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5

hat ]

What is the adaplation of the xylem vessel thal allows il to camy out ils function?

provides ......1...... NI =11
in young plants and sugars
waler
allows ......4...... heldps in cooling
reactions o occur through .....3......
1 2 3 4

A chemical evaporation transporls supporl
B evaporaticn support chemicai lransporls
C support transporls evaporalion chemical
D fransports chemical support evaporation

The graph shows the effect of temperature on an anzyme-catalyzed reaction,

i
:
'
.-
L]
rata of 1
. 11
reaction s
f
r
)
[ ]
1
L]
v >
[y X.
temperature /°C
What is the correct explanation of evenls-at temperalure X°C7
A The activation energy of the reaction has been raised lo a maximum.
B The kinefic energy of substrate molecules has reached a maximum.
C The number of denatured enzyme molecules is al a minirmum.
D The number of enzyme-substrate complexes has reached a maximum.
Setter; Mr Ivin Chan @ ANDSS 5158/01/2014
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16

Thz diagram shews pan of the human alimentary canal.

Which two slructures produce substances involved in the digastion of far?

A 1and 4
B 2and 3
c Jand5
D 4and 5

Vhich function of the liver is correclly paired with the chemical involved?

Funclion Chemical
A Deasmination Glycogen
B Deloxification Alcghol
c Excretion Urea
D Slorage Amino acids

Some organisms live in the dark al the botiom of the seas and, to synihesize glucose,
use energy from chemicals in the very hot water that comes oul of volcanoes. What is a
distinguishing feature of these arganisms?

A Their enzymes are easily denalured by heat,
B They do not need carbon dioxide.
C They do not need to be gieen.
0 They all oblain energy only by being carnivores.
Setter: Mr ivin Chan @ ANDSS 5158/0172014 [Ture over
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11 The graph shows lhe absorpiion of light a! diiferent wavelengths by intact chioroplasts
from s pond weed.

!

absorplion
of light .

400 500 500 700

wavelength/nm

I

A sample of the same pond weed was exposed lo Jour difierent wavelengths of light of
lhe same inlensily for the same time. The table shows the number of bubbles produced
by the pond weed al each wavelength of fight.

- Mean number of
Experiment Number of bubbles bubbles
1 15 14 16 i5
2 3 4 2 3
3 1 2 0 L
2 12 11 13 12

Which row shows the number of bubbles produced by (he different wavelengths of light
investigaled?

Mean number of bubhles
440nm 320nm 560nm 650nm
A 1 - 12 15 3
B 3 1 12 15
C 12 . 15 3 1
O 15 3 i 12

Setter: Mrlvin Chan @ ANDSS 5158/01/2014 [Turn over



12 The table shows the characteristics of the blood in one blood vessel in the bedy.

13

14

axygen carbon dioxide
concentration concentration pressure
High Low High

Which blood vessel conlains bload wilh lhese characteristics?

Aorla

Pulmonary vein
Pulmonary arlery
Vena cava

oO@>

Which substance will pass from mwscle celis inlo the capillary via the lissue fiuid?

A Adrenaline

B Carbon dioxide
c Glycogen

o Urea

WWhich of the following can cause a heart attack?

Hardening of the hepatic portal vein
Blood clolin the brain

Ruplure of the renal artery

Blocked coronary artery

gO@R>

The diagram shows some plani rool cells. Which stalement is correct?

A The waler polential of the soil waler Z is zera.
B The water potential of cell W is the bowest,
c The water polential of cell X is higher than cell Y.
D The water polential of cell W is higher than cell Y.
Settars Mr tvin Chan @ ANDSS 5158/01/2014 [Turn over
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16 The diagrams represent some plant cells seen in a section of a slem

17

il jof

_...,,-._......
[T
e T
N\

\

[

T
N

e
Y
q_'_‘:__,___..........,_,_ .

.._._
e
=3

Which cells have the {unctions shown?

1 2 3
A Suppor of young stera Transpor of water Transport of sucrose
B Transport of amino acids | SwPPY of energy to Transport of minerals
surrounding cells
C Transport ol sucmse Transport of water Transporl of amino acids
Supply of energy 10
D Teanspor of water surtounding ealls Suppart of young stem

The pulse rate of a gid was measured every two minules and plolled on the graph.

} T U

pulse rate

00 nme

o
Lo

Her exercise stared al S and finished af T bul her pulse rate did not slart to deop until U.
Which process(es) would occur durifig the T-U interval?

1. accemulation of lactic acid from muscle cells
2. increased supply of oxygen lo the muscle calls
3. increased kansport of carbon dioxide 1o the lungs

A 1,2and 3

B 1 and 3 only
c 2 only

D 2and 3 only

Sefter: Mrlvin Chan @ ANDSS

5158/012014

[Yurp over




18 Sore etlects of smoking tobacco are listed

bronchilis

S LN

Which effecls are caused by lar?

A 1.2, 2a0d 3
B 1,5and g
04 2,4and6
D 3.4and S

19 Whalis an example of excration?

a0 @ >

increase in alertness
increase in blood pressure
increase in heart rale
increase in mucus production
uricontrolled celi division

Release of adrenalin from the adrenal glands
Release of sweal from the sweal glands
Removal of carbon dioxide from the lungs
Removal of faesces from the alimentary canal

20 The diagram shows the flow of blood and dialysis fiuid through a kidney machine.

dialysis

Autd out
Which subslances have the lowest concentration at X and the highest concentration al
Y?
Lowes! at X Highost at' Y
A Glucose Salls
B Salis Glucose
[o] Urea Water
2 Waler Urea
Sener: Mr lvin Chan @ ANDSS ST58/01/2014 {Turn over



21

22

23

On 2 hot day how would these skin struclures respond lo help maintain a conslant body

lemperature?

Sweat gland Arterioles

Decreased sweat production | Contract

Decreased sweal production | Dilate {get wider)

Increased sweal production Conlract

[wilq)s:1b-3

Increased sweat production Cilate {ael wider)

Four processes that take place in the human body are listed

absorplion of amino acids through the vill
maintenance of conslani body temperature
production of laclic acid in muscles
regutation of blood glucose congentration

AN

Which two processes are directly cantrolled by negative leedback?

A 2and 4 .
B 1and 4
C land 3
D 23and 3

The diagram below shows a motor neuran,

-

s ” u —

Which ane of the lines, A, B, C or D in the 1able bellows names the labeled parls
correctly?

1 2z ]
A Dendrile ) Myelin shealth
B Axon Dendrite
C. Cell body Axon
D Synapse i Dendrite

'

Seftar: Mr vin Chan @ ANDSS 5158/Mm1/2014 [Turn over
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24 The diagram below shows the mammalian eye in section, Which par of the eye, A, B, C

or D contrels the quantity of light falling on the relina?

25 The graph shows changes in the glucose concentration in the bleod of a person during

two hours.
4 X
blooy ~ J
glucose |7 T \_/—\,/*
level
0 1 4

. timefhours
What explains lhe shape of the graph after X?

A The person has eaten a sugary sweel meal.

B The parson has had an insulin infeclion.

C The person is suffering from diabetes mellijus.

D) The person starts some hard physical exercise.
Setler: Mr Ivin Chan @ ANDSS 51586172014
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26

27

28

I

Some species of plant reproduce vegelatively by producing slender side-shools called
runners, which grow aslong the ground surface and which rool at the nodes as shown in
the diagram below. Eventually, the junner decays, leaving the rooted parls to develop as
independent individuals.

parent plant

In which ona of the following ways may this method of reproduction have an advantage
over reproduclicn by seed? :

A The offspting are identica! to the parent and are therefore bound to be hezlthy.

B Faster growth of daughter plants ‘o become mature plants.

c There is no possibilily of 2 mutation occurring lo give offspring of a different
genotype,

N Those planls, which compele wilh lhis species will have less chance of

becoming established nearby.

Many wind-poliinated flowers have

feathery stigmas and light polfen
shorl stigmas and sticky pollen
fealhery sligmas and sficky polien
shorl stigmas and ight potlen

oo

The diagram shows the developmenl of a pollen ube and its enlry into the ovule. Which
part usually develops into e fruil after fertilizalion?

pellen grain pallen grain

Selter: Mr vin Chan @ ANDSS S168/01/2014 (Turn over



28 The diagram shows the reproductive syslem and associaled structures of a male
mamrmal. Which labeled siructure slores sperm celis in an inactive form?

30 The diagram shows some of the structures present in the [ower abdomen of a female
mammal. What are the siruclures labeled X, Y and Z7

Utgrus WUrethra Ureter
A X Y Z
B X Z Y
C Y X Z
D Y Z X
Setter: Mr lvin Chan @ ANDSS 5158/0172D14 [Turn pver
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31

32

13

The diagram shows parl of Ihe placenta. In which numbered parls does the blood
centain the most oxygen and nutrienis?

mother's artacy mather's vein

4

k|
A 1and 4
B 1and 3
> tand 2
D 2Zand 3

The diagram shows a celi undergoing meiosis. Which of the labeled daughter cells are
genelically identical? (Assuming there is crossing cver in Prophase 1)

_®

N2

&)@ s
\./

\,“

fand?2

3and 4
tand3;2and 4
Nonre of the above

oQ@P.

Satter: Mr lvin Chan @ ANDSS 51580172014 [Turn gver
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33 The diagram shows a cell undergoing cell division, Which phase of the cell division is it

34

at?

A Prophase
B Melaphase
Cc Anaphase
D Telophase

Which of the: following is false?

A Each chromosome contains pne gene.
B Each nucleolide consists of a base, a sugar and a phosphale group.
C Genes encode information to make proteins,
D Cylosine pairs with guanine.
Setler: Mr lvin Chan @ ANDSS 51580172014
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The diagram shows a process by which a human insulin gene can be inserled into
35 ; . . ;
baclerial DNA fo produce human insulin,

human cell bacterium
chremosomes
in Audleus ﬁ ” DNA throad - f—;_—m)
{
ONA plagmid—" ‘1@ @
isalated @ @
1 chiomosome pasmids \
rewoved
from nudeys aR—===> : © 2 sasmidcat

\ open
2 insulin gene cot 5’\-
lrern chromasome

@ 4 insulin geno inserled
into plasmid

AN

produciion of insulin

Which stages use a resirclion enzyme?

A tand 3
B 2and 3
C 1and 4
D 2and 4

36 In goats, the allele for black hair is dominant 1o the allele for red hair. Two black-haired
goats maled and produced twelve offspring. OF the first eleven, sight had black-hair and
three had red halr. What is the probability of the belith offspring having red hair?

A 0.75
B 0.50
C 0.33
D 0.25

Senter: Mr Ivin Chan @ ANDSS 515810172014 [Turn over
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37 Albinismis an inherited condilion caused by a recessive allele a. A is the dominant allele
fer the normal condition.

generation | o . St

'Eé‘i;f

generation 2 . . . E e . D

genecaion 3 [JL] O@ B OO

key

D nommal male
O nomz! female @ albino female

Whal ara the genolypes of individuals R and S7

L albino male

R 5
A AA AA
B AA Aa
C Aa Aa
D 33 aa

38 Which two statements about confinuous varialion are correct?

1. The heights of adult humans wifl partly depend on the quality of their diets when
young, :

The faster pericd of growth in humans in the embryo.

A group of adult males had heighis ranging Irom 155 cm lo 220 cm.

Humans have stopped growing by the tims they are 22 years oid.

. Humans grow (aller during babyhood and childhood.

Ma N

land 2
tand3
2and 4
3and 5

TOor>

39  Only one hundredth of the light energy trapped by green plants is passed to herbivare
tissues and only one thousandth reaches primary camivore tissues. Which ona of the
foltowing Is the main reason for this?

A Energy is lost as heat fo the environment,

B Energy Is icst as carbon dioxide [o the environmen.

C Energy is used in pholosynthesis of green plants,

D Energy is used in ranspiralion of green plants.
Sehor: Mr Win Chan @ ANDSS 5158/01/2044 -
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40  The diagram shows part of the carbon cycle.

pholosynthesls

in animals

Which process converls most carbon fiom one form lo anather?

A Animal respiration

B Decay '
C Feeding

D

Photosynthesis

--~ End of paper -.-

Setter; Mr lvin Chan € ANDSS 5158M01/2014
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2 -
Section A [50 marks]
Aaswer all the questians in this section,

White your answess in the spaces provided.

. The diagram below shows an electron micrograph of a secretory cell from the
hypothalamus of the brain. This cell synthesizes and releases ADH. ADHis a

peptide made of nine amino acids. -

& 1%
PR i O,
AN AL AT

RGP
e P P Lyt
iy LB E

2

Vum reticetim

(a) Explain-tha role of the following struclures in the synthesis of ADH.

mitochendrion

nucleolus

chromatin threads

Setter: Mr ivin Chan @ ANDSS 51580272014
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(by Describe what happens.jo peplides, sych a5 ADH, before they sre
secreted ouf of the cell.

e e e et et e emeeen . 2]
2. Anexperzment was carried out to investigale the effect of sclulions of different
concenlraions on polate lissue. The apparalus was set up as shown below,
tightly Stiing cylinder
of potato
(2) () Name the process which will occur where lhe polalois in contact wilh
the distilled water.
(iiY tnwhich direclion will the air bubble move along the capillary ube?
Explain’your answer.
Direction . L e
Explanalion R
- N .- N
Setter; Mr in Chan @ Al\.lDSS 51580212014 [Turn over
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(b} Suggest how and why the experiménlal resulls would differ {if at allif a
cooked potalo is used insiead.

3. The figure shows a villus, in longitudinal section, from (ke ileum of 3 mammal.
02 mm

(@) Whai are the names and functions of P and Q.

B

{21

(b} Explain how 5 is adapted to camy oul iis respective specific functions.

—— . Ce I 4

Seftor: Mr hvin Chan @ ANDSS 5158/022014 [Turn over
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Alcghol is a small molecule that is easily absorbed through the small intestine.

{c}) State how aicohol lravels o the liver

(1l
{d) Slate what piolonged excessive consumption of alcohol can do o the liver.
- - — b (2]
4,
Fig. 1 © Fig. 1
{a} By means of a line labelled E, indicate the layer of cells in Fig 2 that {1
carresponds 1o the cells represanted in Fig, 1.
{b) Name the parts labelled A and B, and describe their function.
— - e 12
Setier; Mr lvin Chan @ ANDSS 5158/02/2014 [Turn over
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(c) Name two substances carried to the leaf cells by region G.

{d) Explain how these substances enter the plar'nr and reach the leaf,

5. The diagram shows struclures associated with breathing and gaseous
exchange. .

C: E: [2]

{b) Describe using the diagram above the characteristics of the alveof that
enables efficient gaseous exchange.

e - e e 2

Setter: Mr vin Chan @ ANDSS 5158/,02/2014 [Turn over



(c) Describe how blood flows from the lungs 10 the liver cells.

3

The levels of sugar and adrenaline in a person’s blood were measured al the
same time over a pericd of six minules. The figure below shows these

measurements.

/

7/

rime i)

congentiation
{arbdrary unas)

[Turn over

5158/02/2014

Seter: Mr lvin Chon @ ANDSS
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(a)

(b)

{c)

N

B

Sugges! whal may have happened at time T.

(1]

Explain why the concentration of blood sugar changed afier time T.

Explain how the concentrations of blood sugar are retumed to their original
levels,

»

Explain how the nephrons in the Kidneys also aid in reluming the waler
polentiai of blood to normal levels.

N e R am Mt R EE A ehamme ae B B Srman e rem R e ALY ATER AP RS M tmE D EMfE PEaY s eRe e s md S wian

Selter; Mr vin Chan @ ANDSS 5158/02/2014 [Turn over
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7. Fig 2.1 and Fig 2.2 show diagrammalically chromosomes from twa cells from lhe

same organism undergoing different types of nuclear division,

Flg. 2.1 Fig. 22

{a} State the type of nuclear divisicn and name the stage shown for:
(i) Fig2.1
type of nuciear division

stage

() Fig2.2

type of nuclear division

[OPBR SIS S——

stage O e e

{t} Describe the main difference between Ihe lwo stages visible in Fig 2.1 and
Fig 2.2

A T e S—
() Explain how meiosis and lertilization can lead lo varialion.
e e — 2]
Setter: Mr lvin Chan @ ANDSS 51580272014 {Turnover
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The hgure below shows the concentration of oxygen, the number of bacteria and
the number of fish in 2 river over 3 distance of 50 km, measured from point P,
which is up-stream from a source of pollution (dumping of sewage).

concemiraticn
of dissolved
oxygen

number
” of fish

number of
= ~ bactera

r 19 by} 30 o 50
distance downstream / km

(a) With relerence 1o the three curves on the graph, describe the affect af
polivtion downsiream 10 fo 30 km [rom Paint P.

{b) Describe how sewage should be kreated before it is safe lo be released o
waler bodies. ‘

£3)

Setter: Mr [vin Chan @ ANDSS 5158/02/2014 {Turn over
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SECTION B [30 marks]

Answer questions 9 ang 10, Choose Either {E], Or [O] for question 11.

Wrile your answers in lhe spaces provided, ~

/ An experiment was carried out o investlyale enzyme calalysis of subsirates with
time.

L

Eight test tubes of equal concenlrations of a short peptide are incubated with an
equal amounl of shorl peplide-prolease, extracted from the stomach of a
mammal, at 37°C at the same time, Al every twenly minutes afier the slart of the
reaction, a test lube was selected and the reaclion was slopped wilh an inhibilor.
A Biurel test was carried out using the contents of the test tube and the intensity
of ihe violel solution was measured and recorded below.

Tube A B C D E F G H
Time 20 40 60 a0 100 120 140 160
stopped! min

Intensity / AU | 1170 | 700 530 502 500 500 S00 500

{(a)} Plot the intensily measured against the time of the reaclion. i3]

(b) Describe and explaln the graph you have glolled.

. 1B}

(c) The same reaclion was repeated al an incubation lemperalure of 27°C.

{) [Iithe dala were collected and a graph plotted, sketch this new graph [2}
on the same graph paper on the next page and label it "60*C".

ity Explain the differences you see in the new graph compared lo thal
from the original graph you plotted.

- 12

Setter: Mr lvin Chan @ ANDSS 515R102/2014 [Turn over
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16. The diagram below shows the blood groups of the members in a tamily.

H®

A B AB

(a) Draw a genelic diagram o show how it is possible that the parents have
children of all four different blood groups.

13}

ATy epidemic is suddenly upon the population of an Asian country that is
caused by a mutzled forrn of the avian flu virus. However, it seems humans with
blood group AB are mora likely to survive than the rest.

(b} Suggest what faclors may have increased the rale of mutation of the avian
flu virus.

i1

Setter: Mr vin Chan @ ANDSS S158/02/2014 {Turn over
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(¢} Suggestand expiain whal would happen to the population if there is no
cute for the flu epidemic over hundreds of years.

{d) I scientists discovered he gere that produces a protein that gives people
of blocd group AB higher resistance o the flu virus, Suggest how bacteria
can be used le manufacture this prolein in large quantities.
i3]

Sefter: Mr vin Chan @ ANDSS 5158/02/2014 [Turn qver
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Either [E]

11. The fgure below shows a seclion through human skin.

A B

25 "‘ z l._

- - ..' . s N *
"\ " 1. 3

"(a} Explain how the skin is involved in returning the body temperature lo

‘normal when the body overheals. In your answer, you shouid refer la, and
identify, structures Alo E.

Sotter: Mr vin Chan @ ANDSS 5158/02/2014 {Turn over
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The diagram below shows the main paris of a flower.

15

Setter: Mr vin Chan @ ANDSS
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Or [O)

11. {a) Outline the rale of anti-diurelic hormone {(ADH) in osmoregutation when lhe
waler polential of the blood increases.

(b) Briefly describe the menstrual cycle wilh reference Lo the lerlile and infertile
phases of lhe cycle locusing on the effects of progesterone and eslrogen
only,

e e e et e e s =+ eeee 00 (5]

Setter: Mr lvin Chan @& ANDSS 5158/02/2014 [furn over
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(€} State the fupctions of the amnictic sac and amnictic fuid.

End cf paper

Seflar: Mr vin Chan @ ANDSS 5158/02/2014 [Turn over
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Paper 1
1 2 3 a 5 6 7 8 9 i0
A C C D c C D c B c
11 i2 13 14 15 16 17 18 19 20
D A B D 8 B D B c c
21 22 23 24 25 26 27 28 29 30
83 A A A A B A B C B
31 32 |33 (a4 35 s |37 38 39 40
A 0 B A B 0 C B A b)
Paper 2 Seclion A
LE mitochondrion - provide energy through respiration for synthesis of
ADH

nucleolus - produce ribosomes for synthesis of proteins

chromalin threads - DNA that conlains the gene / genelic code that
encedes for the protein

ib sent to the golgi apparatus for; _
modification and repackaging before it leaves the cell;

2aj osmosis {1]

2ati direction - from right to left [1]

explanalion - distilled water has a higher waler potential and have a
nef rnvemnentinto the potatp through osmesis.

2b there will be ng nel movernen| {remained in position) of water as
membrane will be destroyed and become fully permeable.
3a "P - blocd capillarizs, carry amino acids and monasaccharides

Q - lacleal, camy falty acids and glycerol io the liver

3b one cell thick epjihelium - faster diffusion of digested nutrients

presenca of micmyilli - Increase surface area lo voiume ratio for
faster diffusion

3c travels thmugh the hepatic portal vein fiom the smali intestine {o the
liver

I

P . Y- e . Y S I T T T T e )



3d

danage liver, replacement of funcfional fiver fissue with sear tisgue:
resvlling in cirrthosis;

da

lower epidermal layer

4b

A -guard cell - controls the size of the stoma so as 10 aliow gaseous
exchange and transpiration

B - palisade mesophyil layer - contains the highest concentration of
chloroplasts, sie of pholosynthesis

4¢
ad

water and mineral salls

root pressure - root hair cells have levrer water polential compared
1o the soil, water enters through osmosis:

mineral salts entes through aclive transport;

capillary action - helps to pull water up the xylem vessels:
iranspiration pull - water vapour leaves through the stomala creating
a force that pulis waler up the xylem vessels;

4d-any 3

S5a

A - diaphragm

B - external intercostal muscles
C -1rachea

E - alveolar wall

5b

thin alveolar wall
moist1ayer lo dissolve gases
numerous alvecli o increase surface area ta valume ratio {any 2)

5S¢

blood leaves lungs via pulmonary vein and enters the lefl alrury,
past the bicuspid valve then to the [eR ventricle and out via the portd
to the hepatic atery and into the liver (0.5 mark each)

6a

any reasonable response - a scare, panic sttack

6b

adrenaline causes the conversion of fat and glycogen to glucose in
the liver, increasing the blood sugar concentralion

. G6c

once stimulus over, adranaline production will stop, excess

line will be breken in the fiver. glyeaqen ne longer converito
glucoge; ’
pancreas will detect high [évels of glucose; and

secrete insulin lo convert glucose to glycogen to be stored in the

iver; ’

&d

ullrafitration - all smal molecules enter the nephren from the
glomernuus

selective reabsorption - molecules needed by the body like glucose.
amino acids and water will be teabsorbed into \he capillaries

Alternate Answer:




Noticed many students interpret the question as a continuation of |h
scenario where blocd glucose level incroases. So they answered
based on osmocegulation. | will accept this allernate answer:

- water potenlial of blood decreases below narmal due to high bicod
glucose, hypothalamus stimulated and trigger pituitary gland to
secrete more ARH (1]: more water reabsorbed by kidney ubules

thareby raising water potential of the blood 1o normaj levels [1].

Faf

Taii

meiosis
anaphase 1
milosis
anaphase

70

2.1 shows the splitting of homologous chramosomas, while in 2.2
tha cenfromere has divided and the sister chromatids of each
chromosome separate from each other

7c

melosis produce genatically dissimilar gametes due lo formalion of
chiasma and the independent assortmeant of alisles. Fenillsation
brings, together gametes from 2 genetically disilnct individuals - botH
serve to increase varialion

Oxygen decrease due {o usage by reproducing bacteria;

Bacleria increase due lo sewage providing organic matler / food for
reproduction; '

Fish decrease due to iack of oxygen in water;

As the amount of bacteria rapidly increased aftar 10km away from A
the amount of dissalved oxygan comeseondingly decreased dus to
This caused the fish to start dying dua 1o fack of oxygen and the‘n;
number decreased shortly after 15km away from P.

8b

- raw sewage s filtered to remova solids and Insolible substances
- liquld phase of sewage is treated with microarganisms lo break
down comptex biomolecules

- chemically modify toxins and neutralise poiscns

49




Intansky £ Al

[1] scale

[1] comect line
and points

[1]) correct
iabeling of axis

9b from 20min to 80min the intensity droppod exponentially from dala usad in
1170AU to 502AU a5 the conceniration of short paplide decreases | description (1]
because e protease catalyzed the breaking down'of the short corract

I peptide o amino acids. - . N explanationin |
part 1{1] and

from 80min 10-160min the inlensity dld not changa because 3l the part 21}
shod peplidas would have been broken down by then thus 500AL i
the baselirfe colour intensity for the absence of short peplides

Bci new ine should be less sleep and reaches 500AU later

Geii higher tfemperature means slower reaction rates becauss -

enzymes dertatired

- enzyme activa site 3D configuration might be slightly changed,
thus lower chanca of forming enzyme-substrate complex
Erata:

- Tha temp correcied {o 27C, so the explanalion camested to:

‘Enzyme aclion at lewer lemp is less active[1] as the kinelic energy

of the enzyme and substrate molecules are lowered thereby
decreasing the frequency of collision between enzyme and
substrale molecules in forming the enzyme-subsirate complex 0)-




10a | [1] parentsl
parentat phenotype A 8 genotype
[4] comect
gametes and
parental ganotype AO BO crossing
[1] correct F1
genotype
t
gameles no marks for
parental
phenotype and
F1 pherotype
F1 genotype AB BO AO QO
F1 phenotype A8 B A e}
10b | radiation from the sun of cosmic rays or chemicals like carcinogens
10c ~ | 1) blood group AB has higher chance of survival so greater chance
of mating and reproducing
2] mote chance of passing the AB gene to the next generalion
3} increase in the number of pecple having bloed group AB
10d | 1) gana is isolated and amplified using PCR techrology {oc littke
2) copies of the gene and anlibiotic resistant plasmlids are cut using marks
the same restrction enzyme
3) gene and plasmid joined together using ligase
4] plasmid introduced into bacleria using heat or electric shock
treatment
5} bacteria grown in broth with antibiotics to select only those
bacteda with plasmid
6) ransformed bactetia are grown in large fermenters and protein is
collecled and purified
11Ea | A - shunt vessels at the surface gonstict to allow more blood lo 0.5 mark for
carry heat lo the surface and cooled by conduction, convectionand} naming A to E,
radiation 0.5 mark for
D - sweat giands become more active producing more swegt that is] explanatlon

secreled through sweat pores B. Sweal evaporates canying away
Jaten ; Lo

C - thermoreceptors / nerve ending [eqister the increase in
femperature at the surface of tha skin triggering other homeostatic
processes

t!




E - atterioles also dilale allowing more blood to flow towards the ski
to bring away the heat

11Eb

A - pelals - large and coloured for insect poiiinaled flowers lo atiraci
insecls

B - stamen / anther - produces pollen grains

C -~ ovary or ovules - contains the egg cells

D - sepals - profects the fiower during the bud stage

E - stigma - receives malure pollen grains during polfination

0.5 for name,
0.5 for
explanation

110a

bypothalamys detects increase in wator potential in blood,
piluitary gland releases [ess ADH;

Less ADH means less water reabsorbed in the kidneys tubules /
nephrons;

Water potential of the blood decreases

110b

- during menstruation lower levels of progesterane and oesirogen
causes the uterine wall to break down and expelled through the
vagina

- eslrogen is produced by the ovaries and causes the repalr of the
uterine wali '

- high levels ot estrogen will eventually cause the ovulation which
marks the middle of the feriile periods of Ihe woman. A mafure egg
is released by a matura follicle cell, this marks the start of the ferlile
phase

- the follicie cell then becomes the grazfian follicle and corpus
luteum after ovulation which produces progesterone

- progesterone thickens the ulerine lining in preparation of the
implantation of a ferlilized egg

- il tkere is no fertllized egg, the graafian folficle eventually
degenerales and the concentralion of progesterene witl drop causin
the breaking down of the ulerina lining again starling the cycle

i

110c¢

amniotic fiuld protects the fetus from extemal impact and allows the )

fetus 1o move freely inside the uterus;
amniotic sac contains (he fetus and the fuid;
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1. Alist of funciions in cells Is fisled below. Maich the funclions with the struclures
stated in the table.

@
(i
(i)

{iv) a selectively permeable ouler layert
{v} the centre of protein synthesis

where carbon dioxide is reduced to carbohydrale
where glucose is oxidized and energy is released
a fully permeable ouler layer

{i) (i) (i} (iv) (V)
A. | mitochondrion chloroplast cell cell wall nucleus
_membrane
B. ribosome mitochondnon cefl cell wall nucleus
membrane
C. chiproplast ribosome cell wall cell mitochondrion
membrang
D, chioroplast | mitochondrion | ceif walf cell ribosome
membrang

2. Which of these acllvitles cannot be performed by an erylhrocyle?

voE»

. retease of oxygen
. release of energy
. replication of DNA
uptake of glucose

3. Whal is the main disadvantage of a spherical cell doubling its diameter without
dividing?

A. The amount of food difiusing into the cell is increased.
B. The effectiveness of dgiffusion is reduced.
C. The nucleus is not able to fully control the celhslar activilies.
D. Thereis an increase in volume for stored food.

BIGHIS Pretiminary Examination 2014
Brolagy S15RML Sec s Express




4. |denticat pieces of potalo are placed in sucrose solutions of different
concentrations. Afler three hours, the mass of each potalo piece is measured.

Whnich graph shows the resuils of the experiment?

A =)
L '
mass of potalo mass of polalo
after three hoors/g after three houts/g
— /
sucrose concantration sutrose conceniralion
Farbitrary units Jabilrary units
C D
f ]
mass of potate |~ mass of polate
after three hours/g after three hours/g
g
sucrose concenieation sucrose concendralion
Jarbitrary units farbilrary units

LRGHS Prebiminzry Exsminyion 2084
Bralozy 5152101 Sec 4 Express
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5. An experiment measured the rafe at which plants take up magnasium ions from
solulion. Cne plant was given a peison that stops respiration. Another plant was
left as normal. The graph shows the results.

I plant left as nomal
rate of uplake
of magnesium N
iong
P~ piant given poison
f/’n V
0

concentration of magnesium
ions in the solution

How are magnesium ions being absorbed by the plants at points N and P?

N [
A. | aclive fransporl | aclive transpor
B. | sctive lransport diffusion
1 C.. diffusion aclive ransport
D. diffusion diffusion

6. Trypsinogen is added to a sample of protein in a tes! lube and incubated at
37°C for 25 minutes af pH 2. What substance(s) isfare left al the end of the
experiment?

A. protein anty

B. protein and polypeplide

C. protein and lipids

D, protein and monosaccharlde

BFGHS Preluminany: Exeroination 2014
Hislogy 515801 Sec S Evprewe



7. Aninvestigation of the activily of amylase was set up below, Discs of similar
sizes were removed from a potato and placed in two different solutions at 40°C.
Salution A contained boiled saliva while solution 8 contained saliva. Alevary
five minute intervals, a disc from each solutlon was remcved and placed in
ictine solution.

The resulis are shovm below.

A2 Raw potato + boilad saliva B: Raw polalo + saliva

5 mins iSmins 20 mins i 15mins ) mins
T | L= | | - ;,-“-n..‘

Syt e L
25 mins A5mins 40 mins 25mins  20mins  3Snins £0mins

RS e I e RESTTT e,
§ AR ) I YR <] | =1 |5 "
O o e i
45 mins 55mins 80 mins A5mins  SOmins  SSmins 60 ming

Which of the following is ithe best explanation for the resulls oblained in set-up
A?

A. Boiled safiva look a fonger time to break down the starch.

B. The starch in lhe potato reacted with the boiled saliva to form a new
substance.

C. The polato might contain some amylase, which was responsible for
digesting the starch.

D. The starch in the potato was decomposed by exposure to air afler 55
minutes.

8. Which of the following best describes the carbohydrates cellulose and sucrose?

It is a reducing ltisa It produces
sugar. polysaccharida. | monosaccharides
upon complete
hydrolysis.
A. | celfuiose v v X
sucrpse v v X
B. { cellulose X v v
sucicse v x e
C. | cellulose v v v
sucrose X X X
D. | cellulose X v v
sucrose X X v
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8. A green leaf is picked al time 0700h and immediately placed in a sealed test-
tube containing hydrogen carbonale indicalor solution. The fube is kept near a
window for 24 hours. The table shows how the indicator changes in colour.

f F amount of carbon dicxide
_~leaf colour comgpared lo average
almospharic cancentration
pusple fess than normal
hvds red fiormal
... Tydrogen carbonata
indicalor . yellow more than normal

Which colour wiil the hydrogen carbonate indicator be 2t times 1200h and

2400h?
1200h { 2400h
A. | purple | yellow
B. red purple
C. | yeilow | purple
D, | yellow red

10.The graph shows the rate of pholosynihesis, of a plant with increasing light
intensities al two different carbon dioxide concentrations. The temperature is
kept constant.

.06 %% catbon dloxids

rate of
photesynthesis

= 0.03% corbon dioxide

light inlensity

Which of the following may be the limiting factors of photosynthesis at X, Y and

z2?
X Y z
A. | carbon dioxide fight intensity | carben dioxide
B. | carbon dioxide light intensity light intensity
C. light intensity | carbon dioxide | carbon dioxide
D. light intensity | carbon dioxide | light intensity

2PGHS Prlimieny Examination 2014
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11.Ditferenl features of various vascular bundie comgponents are listed beliow.

(i) presence of sieve plales

(i} presence of companion celis
(ii) absence of cross walls
{iv) hollcw lumen

\Which of lhe above are not adaptations for the maintenance of transpiralion
streams in planis?

A Tand il
B. iand i
C.ilandiv
D. iiiand iv

12.'The dlagram shows a Iransverse section of pait of a leaf.

—————= movement of walar

The arrows represent the movement of waler vapour.
which of the following correclly identifies the procasses involved?

T u )
diffusion diffusion O0SmMOSis
Giffusion | evaporation | lranspiration
osmosis | evaporation diffusion
osmosis | transpiration | evaporation

PRGNS Preliminuy Examination 1014
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13.Filness training increases the concentration of lactic acid thal runners can build
up ire their muscles before pain slops them from ronning.

\Wwhat Is a consequence of this increase?

A. Aergbic respiration in muscles can be more rapid.

B. Blood flow o the muscles is increased.

C. More anaercbic respiration can fake place in the muscles.
D. More energy is needed by the muscles.

14.1n the human respiratory system, which {eatures maintain the carbon dioxide
gradien{ between the alveoli and the oulside air?

{i} blood continually pumped lc the alveali
(i) breathinginand out .

{iti) molst alveolar surfaces
(v} thin alveotar walls

. iandii
. tandiv
. i and i
. iil and v

ocoml

15.The diagram below represents the fiver and the assoclaled blood vessels X, Y
and Z. Arrange the following vessels in descending sugar concentrations,

to the [romthe

heart- - heart
smai
Inlasline

-

DOWP
NN <X

-

T alatia
NN
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16. The diagram below shows lhe change of pressure in the feft ventricle and in the
aorla of 3 person during the beating of his heard,

Left ventricle Aorla

I
bl
——l
{
f
=

Relative pressure —~

i
¥
:
{

i f 1 ™1 {
0 02 04 06 0.8 I.D\ 1.2 14
Time (s)

Which of the following does not occur al time X?

A, The bicuspid valve is opened,

8. The alria are coniracting.

C. The ventricles are being filled vith blood,
D. The ventricles are forcing blood out,

17.The graph shows lhe changes in the amount of air in a person's fungs over a
period of 30 seconds.

v W X Y 2
TG b
sq’igl.i!i‘
RN RN
I S R A L

T RRRRTIEERN

vulumas—/W\Ng TR
4o A

21 1§ b ;

[ I I R ] L]

I T e

P :

(] 1

0 a0

limols

Betwaen which time periods is the rate of brealhing fastest?

A VoW
B. WtoX
C. XtoY
D. Yol

BPGHS Proliminazy EBxaminenon 2014
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18.The bar graph below shows the rate of blood Nlow in four vatious parts of the
body when the body is In different stales of activity.

Y [ 1 V [ H 0N N0 N R UL O 0 A0 0 L DA N,
.100{ ! I t i LA A XX O S 0 I D L M 3
= P L b LR Y i
3 e —HE T Key o
2 R i1y : By :':
2 17 Vi i S at rest Hu
5 1 i ) I 2 A
P T 7 T : iy . 1]
'8 T ! R NN M E’ NN - e hght xercise s
[ 4 b ¥ Pl )
S . 200 BT i
o E f g b .
= N M} L] strenuous exercise ::
¥ = LT NENRN NN l N
= E L o o R B Y I I O W ERE ]
- 2 =1 I, i : : : !
8] R S ] {_ T :
8 il S M R NG
el 1005 I
—— 3.t I
Q ] L
8 T3 4
= Tt s
= (i 1]
- 2
0 I 11 A an
1 2 cl 4

Which of the following correctly represents blood flow in the following organs?

small intesting | hearl | pancreas
A, 1 4 2
B. 2 1 4
C. 4 1 3
D, 3 4 2

19.Which reaction(s) is calalyzed by carbonic anhydrase when red blood cells.
pass lhrough the lungs?

(I) CO2+ H0 HCO,
() HCOs + H" > HyCOs
(iliy HCO4 2 CO»+ HO
(V) HzCOy=> H' + HCOy

Liand i
. Land i
. dand iv
. jil and iv

oqory

NPGHS Preliménary Examenation 2014
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20.A man, whose heart rate was 80 beals per minute, took tp vigorous training in
an allempt to become fitter. After 6 weeks, his hearl rate had dropped lo 68
beats per minule. Which of ihe following is the most likely explanation for this?

. The blood vessels had enfarged thus alding blood fiows.

. The hearl improves its capacity to pump more blood per minuie.

As he trained he lost weight, so there was less tissue to supply blood.

. His cellular respiration had become more eificlent so that the biood was
more oxygenated.

oOm P

21.Sixty mung beans were grown in identical conditions. Ten plants were removed
from the sample and the averaye dry mass determined every two days and lhe
resulls were shown in the graph below.

A X
Mass Ing
24
(A 2
/ —//
H\ r’—’.‘-’ .
4 + ) S
2 N 3 N 0

Time In days
Which of the following graphs correclly represents
{i) Ihe change in dry mass, and
{iiy the reason for the change?

{) graph (i) reason
1 Photosynthesis exceeded respiration.,
2 A slight decrease in mass for the first {ew days

because food storage is used for respiration.

i Resniration exceeded photosynthesis.

2 A slight decrease in mass for the first few days
because leaves has nof developed.

oip| wF
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22 Which of the foliowing is an example of excrefion?
A. release of adrenaline from the edrenal glands
B. release of sweat from the sweat glands

C. removal of carbon dioxide from the lungs
D. removal of faeces from the alimenlary canal

23, Samples of blood from the renal artery and the renal vein were analysed.

The blood in the renal arlery contains

A, less carbon dioxide and more urea than the renal vein
B. more carbon dioxide and less urea than the renal veln
C. less‘'oxygen and more urea than the renal vein
D). more oxygen and [ess urea than the renzl vein

24. The lollowing stalements describe parts P and Q of the nervous system.
Part P: Site where the cell bodles of the moter neurones gather logether.

Part Q: Sile where axons of motor neurones are found.

Identify pars P and Q.
P Q
A, | ville mafter ventral root
B. | grey matter venliral root
C. | grey malter | dorsal rool ganglion
D, | while matler dorsal root

BPGHS Prelimingy Examinatinn 2014
Biology 5150201 Sec 4 Expresc
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25.The flow diagram sheows the pupil reflex.
2

Impulse passes along the
SANSOrY neurene

1 1
brighil light m—""—”ﬂ—-\\ CNS
) > .
u _ SYNapse

inCNS
5 \
circular musclos aro 4
teniraclng impulse passes aleng the
motor neurone

\Which of the following correclly names the receptor, central nervous system

(CNS) and effector?
receplor CNS effector
A, | nerve endings In lris musclies brain ciliary body
B. netve endings In comea spinal cord { iris muscles
C. nerve endings in relina spinal cord { ciliary body
D. nerve endings in retina brain iris ruscles

26. Which of The following statements besl describe the cones present in the
refina?

A, Cones are more sensitive {0 light than rods.

B. Cones contain visual purple which is bleached in bright tight.

C. Cones absorb different wavelenglhs of light, primacily red, blue and
green.

D. Cones are themoreceptors which are sensitive to fight.

27. Which of these statemenls describes control by negative feedback?

A. An Injury to bedy tissue aclivates platelels in the blood and these
activated platelels release chemicals which activale more platelels.

B. During the menstrual cycle, luteinising hormone stimulates the release of
oestrogen which in tum stimulates the release of more luleinising
hormone.

C. The anset of contractions during childbirth causes the release of a
hormone which stimulates further contraclions.

D. When blood pressure is high, nerve impuises from the brain cause the
blood vessels to dilale and blood pressure is reduced.

BPGHS Prehimirasy Exsmination 204
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28. Structures Gt to W are eflher endocrine glands or target organs in the body.
Which of the following incorrectly matches the endecrine gland to ils
associated target organ?

endocine gland | larget organ
A Q T
B R U
[& S R
D v W

29. The {follawing Invesligation was carried out using flower buds growing on three
planls on the same species.

Plant 1 => The anthers were carefully removed and the buds left cpen to
air,

Plani2'  -» The anthers were lell untouched and a paper bag was tied:
tightly around each bud.

Plant3 - The anthers were carefully removed and a paper bag was tied
tightly around each bud.

Althcugh alt fiowers later opened normally, only thoss on Plant 1 produced
seeds. Wha! does the result show about this species?

A, only cross-pollination can take place

B. only wind-pollination can take place

C. only insect-pollination can take place

D. bath self and cross-pollination can take place

.
BPOHS Prelirinary Examinzticn 2014
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30.A new life form is discavered. 1L has a genelic code much like those of
organisms on earth except (hat there are three different DNA bases inslead of
four, and the base sequences are lranslated as quadruplets (sets of four)
instead of triplets (sets of ihree). Hows many diiterent armino acids could be
accommodaled by fhis genetic code?

A9
B. 12
C. 64
D, 81

214 student obtained a sample of DNA. mRNA was transcribed from this DNA
and the two samples were subsequently purified. He then separated the two
strands of the DNA sample. The base compousilions of each strand and that of
the mRNA were analysed.

The resulls of the anzlysis are shown in the feble below.

A_ )G c_ 1 X U
DNA
strond 1 19.1 260 31.0 239 0.0
DNA -
strand 2 24.2 30.8 5.7 12.3 0.0
mRNA 19.0 B o 0.8 Py s,

Which of the following statemenls correctly show the relationship betvieen DNA
strand 1, DNA strand 2 and mRNA?

A. Strand 1 is the ceding sltrand for mRNA synthesls.
B. Strand 2 is the ceding strand for mRNA synthesis.
C. mRNA is complementary to' DNA strand 1.

D. mRNA is the template for DNA synthesis.

32. A strand of DNA which codes for part of a polypeptide has the following base
sequence.

Start CAATCTGGTICTGGTTICTTCT End

Hydrolysls of the polypeptide (coded for by the base sequence above) yields
different amiro acids in the numbers as shown in the table below,

Amlino acld Symbot Number found In polypeptide
Valine Val 1
Praline Pro
Arginine Arg 4
[Turn over

BPGHS Picliminary Braminadon 2014
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Which of the following correctly shows the sequence of amino acids in the
polypeptide?

A, Pro-Arg-Val-Asg-Pro-Arg-Arg
B. Val-Arg-Pro-Arg-Pro-Arg-Arg
C. Val-Arg-Pro-Arg-Pro-Arg-Val
B. Val-Pro-Arg-Pro-Arg-Pro-Pro

33.The diagram shows. bwo palrs of chromasomes in lhe nuclei of body cells of a
male and female animal,

¥ chiocivasames
/.

, X chiomosome
Y cniovoseme

I

=~

Which of the following shows a combination of chromosames that cannot

possibly occur In a zygole formed from the gametes of the male and female
animal?

1N @

BPGHS Prefiminary Exanuention 2014
Brotogy $158/01 Sec 4 Express



17

34. The diagram shows the chromosomes in a cell 21 the beginning of meiosis.

i

Which diagram shows the Iikely product of one division of the cell at end of
meiosis 17

A B
[
i

v “?; D
GoXnD
- = S
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35. Mammalian skin cells in tissue culture were supplied with a source of
radinaclive thymine.

Al which stage of lhe cell cycle will the radioaclive thymine he incorporated inio
the nuclei?

A. anaphasec
B. interphase
G. melaphase
D. prophase

36. Two phenotypes of a class of students were nieasured. The resulls obtained
were recorded in the graphs below.

{L J
2 A
4 5
o o
=3 =
o w
K] a
2 =3
ZE : z

Chancier A Chaoracior B

Which of the following slatements is true?

A. Character A is delermined by dominant alleles vile character B is
determined by recessive allzles.

B. Characler A is nol influenced by environmiental faclors while character B
is.

C. Characler A is defermined by the additive effect of many pairs of alleles
while character B is determined by one or a few pairs of alleles.

D... Ability to,roll.the tongue is.an example of character A while blood group
is an example of character B.

37.Which stalernent describes an example of artificlal selection?

A. |t has been found that some strains of bacteria produce antibiolics.

B. It is common practice to mate bulls with cows that produce the most
milk.

C. tis possibie to control calerpillars on food crops by releasing small
wasps which fay thelr eggs In caterpillars and kil them.

D. Mosquitoes have developed strains Lhat are resistanf to inseclicides,

BPGHS Prebirminery Frarsination 2014
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38.The diagram below shows the inheritance of phenyiketonuria (PKU}, a
condilion caused by a recessive allele rin tha family,

0 Q O @
@ ®

O riomnal female allecled femzle
nomalmae afferied mae

Which of the females are ceriain o have the geriolype Rr?

A 1,7and 8

B. 1,9and 12
C. 7,9and 15
D. 9,12 and 15

39.The diagrarmn shows how nutrients can be recycled in an aqualic environment,

Omganism 2

Orgenlm 3

inorganic nulfienls
in weter

Organism 4

Which of the following matches of processes is correct?

M N 8] P
A. | photosynihesis | predation feeding decomposilion
B. feeding excretion | predation death
C. feeding predation death decomposition
D. predation feeding | respiralion | photosynlhesis

BPGHS Peehinary Exemination 2064
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40. The oxygen requirements of water from a pardicutar site are measured by taking
a sampie of the valer ang measuiing its oxygen content with an elecitonic
meler.

After keeping il sealed in the dari for 5 days al 20°C, the oxygen content is
measured again. The rale at which [he oxygen has been used up is known as
the biological oxygen demand (BOD).

The BOD of an unpolluted river is about 3mg O per litre of water while that of
raw sewage is about 325mg O per litre of waler,

Which of the following reasons below exptain the relalively high BOD of raw
sewage?

{i) increased population of decomposing bacteria in raw sewage
()  decreased levels of carbon dioxide In raw sewage

()  increased fevels of organic wastes in raw sewage

{iv}  decreased ameunts of dissolved oxygen in raw sewage

. Tand it

. iandii
. i and [ii
. iand iv

oagmr

~Thisis the end of the pepen © ~
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Section A {50 marks]

Answer all questions.
Wrile your answers in the spaces provided.

1. A study was periormed on osmoregulation in saltwater {marine) and freshwaler
fish. The salf conceniralion in the circulatory fuid of fish is generaliy higher than
that of freshwater and lower than that of seawater. Both water and szlls can
move freely hrough the plasma membranes of fish cells.

Use the information below in the (able to answer the following questions.

marine fish | freshwater fish

rate of waler uptake (mi/h) -3.5 40

rale of sait uptake (mg/h) 1.2 -2.3

rate of urine production (mith) 32 12.2
-concentration of saltin 2.0 2.0
circutalory fiuid {ma/l)

concentration of salls in urine 5.0 2.0

[ {mgh)

(a} Explain Ihe difference in waler uptake between the marine fish and the
freshwater fish. [2§..

e i L L I P

{b) With reference to the funclion of the kidney nephron, explain how marine fish
maintains the water polential of its circulatory fluid. 2

e L L L R e N N N T Tt h T T g
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{c) Freshwaler fish actively absorb saits from their surroundings through their gills
to mainfaln a consiant water polential in their circulatory uid, With reference to

osmoreguialion, explain why maintaining a constant waler potential is important

to the heaith and survival of tha fish. 2]

[Total: & marks)

2. The figure below shows a section through a villiss in the small intestine. The
blood capillaries are not shown,

T aurlace fayer
of calls

O ORIXI K Gl S T DD ey ey

ngary..
g A Ny
L7 NN
rympn/
vos5D|

{a) i) On the figure above, draw the blood capillaries Inside the villus and fink il

wilh the appropriate blood vessels. Draw arrows to show the direction of the
blood flow in the capiltary. {1
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(i) Name the first ergan to which blood flows from the small intesling and the
vessel that ranspoils this blood. 11 . Fer

| Ereminecs
x4

L0/ (1 | RPN
VesSel i e e e

(b) The surface [ayer of cells on the villus possesses projections known as
microvilli, Microvilli aid in the absormplion of food substances.

Slate and explain ane other feafure of the ceils that aids in the absorplion of
food substances. [2]

Fafarobmto bLdbRopromnrtmbe 48 riacio nan tan iy oRr paspee aonnpnube b anapRbbon pisnagh

() Name structure Y. Describe the role of structure Y In the absorption of materials
from the small intesfine, i2]

retwa bbwiv: FEePrLLessERArsard der s batilBBatanBansmrarn ek iiT ey

{6} Describe the role of the liver in digeslion. i2]

e emmcce st ertiriarpavsyAtads PR AR) PR RAE BasA P bRy ST NE LA B AR s Te st m BN L RELL S B An Lae B e r R Prd by

[ R L T L R e T T T R R AL LA L AL AL LR L St

T L L LY IETE RY T TR

mﬁat.z;lz 8 marks]
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3. The figure below shows three stages in the cardiac cycle.

PR TR N T IR PR TS R PR N

{b) Explain why the walls of the atria have a thinner muscular well compared to
those of the ventricles.
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{c) Complete thie table beiow, naming stages J and K, and shaow whal is
happening fo the following parts of the left side of the heart at each of the
stages, H, J and K as shown in the previous diagram: 6}

 Left atrium
e Left ventricle

Stage Lerft atrjum Left ventricle

contracls to force
H: Atrial syslole bood into left
ventricte

relaxes and fills
with blood from left
atrium

{d) The valves of the hieart qpen and close during the cardiac cycle. Explain the
states of the aoric valve at stages J and K. [2

] =T =

T L L R e R I T L R T TS T T T P P T

[Total: 10 marks)

EXomintrs

Lay
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4, The graph below shows haw the temperature of a person varies wilh time as he
v/as driving.

376 = — S
v n
372 L

a7g / kN

368 s — va S
3656 ‘\'\ ~

364

382
60
358
kLY + —t— ) p———t—j —t 2 t t e e

6 1 2 3 &5 B 17 8 g 10 14 12 1B 13 15 16 17 16 19 20 21
Tienefmin

Tempermtura/’C

l
X

(a} Al the 1% minute, the person swilched on the air-condilioning in the car.
Describe the mechanism that led to the change in izmperature between the
8" and 10" minute. 2]

[ LT LT T R L T )

{b) At point X, the car in front suddenly stopped, nearly causing an accident.
This resulted in a change in lemperaiure between the 14" and 16" minute.

Using your knovdedge of the endocrine and nervous sysiems, describe the
mechanisms that Jed to his change. i3]
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{c) Explain how the negalive feedback mechanism prevents the body
temperature from rising further once the danger is past. 2]

* [Totak: 7 marks]

5. The human menstrual cycle Is condrolled by four hormones. The figure below s
a diagram that shows the site of production and the larget organs of these
hormones.

days 1 {o 14 of the menstrual cycle days 15 o 28 of the menshual cycle

'
'
]
1
'

Pituitary

gland

L secreted al

1
hormone X { days 12-13
'
z
/
5
homione Y i progesierone
:
Sy
(2) Name hormones X and Y and organ Z. 3]
Homone Ko oo ccvmvce e e e
HOrmone Y. ..o e
Organ Z:
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(b) What is the role of progesierone in the menstrual cycle? i1

R T Y R R R LLE

sarw—emssteyirasnr Sy

(c) Day 1 of the menstrual cycle Is the first day of menstruation. Suggest the cause
of mensiation, (1}

el wSmri-mewAtEeresieseatistuslei N AnEIET AL PR AT R vER Y

(d) Explain the process of the secretion of progestercne in a pregnant woman. {2]

pem s kb drn EE LB ECs FiE st AR N e
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6. The diagram shows how genetically identical frogs can be developed from
unfertilized frog =ggs. The diploid number (2n) for frogs is 26.

uniertifised @ v
frog egg z,
‘l l body celf taken

uﬁr from frog
O

nucleus destroyed by ullra @ w

violet radiation
\ )/nucleus taken from
X 6 cell and injected

into egg
procass Y *IT
egy develops
into fadpole
tadpole develops
into frog

(a) State the number of chromosomes found in cell V. i1l
{b) State the number of chromosomes found in ¢cell X. (1]
(c) Name process Y. (1]

(d) Would the phenolype of Ihe fingi frog be identical to that of the frog that
produced cell V or the frog that produced celi W? Explain your answer. [2]

" [Totat: 5 marks}
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7. The diagram below shows a bee visiting a flower of genolype Rr after leaving
another flower of the same plant. Assume nc other flowers have been visiled by

this bee.
(a) Name the parls of the flower. 14

{b) What is the maximum number of offspring that could be preduced from this
flower based on ihe iftustrated diagram? [

{c) With the ald of a genetic dlagram, delemine the ratio of phenotypes in the
offspring thal could result from this bee’s visit. i3

(d) It was found thal the ofispring produced from thls flower later bore flowers that

all showed the dominant phenotype. Explain why this varies from the answer in

(c). (13

o "[:l:;a.lal: 7 marks]

~End of Secen A~
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e

Section B [30 marks]

Answer three questions only.
Question 140 is in the form of an Either/Or guestion. Qnly one part should be
answered.

8. In an experimental set-up, a plant Is watered with water radipactively labelled
vith isotope "0. The plant is then placed in a sealed chamber and the
radinactivily of the air in the chamber is measured over time. The table below
shows the data thal was obtained from ihe experimenl.

Time/h 0 t 2 3 4 S 6 7

Radioactivity/Bq | 00 [ 100|200 (350 |480 |550 1580 |60.0

(8) Using the data above, draw @ graph on the graph paper provided {o show
how radioaclivity of (he air changes with time. 4]

(b} Forthis experiment, describe the passage of a radioaclively-labelied oxygen
atom in water that is used in a planl. Your answer shouid begin frorn the
point the atom is taken up at the roots {o the poinl where il is released into
the atmosphere, 61

9. Energy is transferred along food chains from ane level (o the nex.

(a) Explain why it is more efficient for a secondary consumertp feed ona
producer Instead of a primary consumer. (2]

(b} A simple food web is shovan below,

T
SN

Algae - *  Salkmon ——

Boclerls

Pclar boots

)] In the event of a nuclear explosion, many dus! paricles will be throvn
into the aimosphere, thus reducing the amouni of light reaching the
earth, With reference io the given food web, state and exptain how this
decrease in the amount of light will affect the population of each
arganism. [9]

(i)  Explaln how DDT can build up in large quantitles in polar bears, which
live in the North Pole. (3]

BPGHS Frchintieary Examiraton 2014
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10.EITHER

(a} Explain the difierences between mitosis and meiosis. Your explanalion
should include references to where the processes occur 2nd why (hey
OCCur, 15

(b} Explain how il is possible that parenis with different blood groups ara able to
produce only children wilh bioad groups different from themselvas, giving

specific examples. 15
OR
(a) State the differences between male and female human gametes in terms of
slze, numbers and mofility. [3]
(b) Explain the disadvantages of self-fertilisation to a flowering plant. [3]

(C) Stale the differences between the reproductive parts of flovers of awind-
poltinated and an insect-pollinaled plant. [4]

~This is tho end of the papoer. © ~
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Answers

Answers

Mark

ia

The freskavater fish celis have a Jower waier polential than the
surrounding vealer, while the marine fish calls have a higher water
potential than the sutounding waler.

Waler molecules diffuses inlo the freshwater fish cefls by psmosis
(gain)

Waler molectles diliuses out of the merine fish celfs by esmosls
{lose)

b

1b

‘The marine fish selectively reabsorbs more waler

But does not selectively reabsorb moza/reabsorbs less satlsto
remove the excess salls in the udne.

1¢

H circulalory fivid becomes 1o dilutelwaler polential is ton hich,
waler molecuses will diffuse into the colls by osmosls and calls will
swell and lyse/burst,

It cireulatory Muid becomes loo conceniratedAvater potential toa lovs,

waler mefeculeswill diffuse out of the celis by osmosts and cause
cells lo shink/dehydeate/crenata.

2ai

Capillarywith comect links to artery and vein
(no direclion 0 marks)

28k

Organ: Liver
Vassol: Hepalic perlal vein

2b

Presence of numerows mitochondne In colls
Site of respiralion

Releasng of energy

Active lransport

2c

Lacteal / lymphalic capiiary

(Absoiption of) fatly aclds + glycerol/ Fat globules

Rel, 10 (absorption inlo} lymphalic systemlymph vesse|
Fal-soluble vitamins [bonus]

1 [max 2}

2d

Secrelior/production of blls to be slored temporarily in the gall
Gladder

Involved in fal emulsification OR physlcal digestion of large fats
qlchules Inlo senaller fat droplets (R: digesticn of fal molecules)

1

1

3z

FF: vena cava
G: pulmonary artery

b
Y

3b

- Ventricles pump blood {0 lungs and whols body (longer dislance)
- Bloed needs to be pumpad 2l a higher pressure

]
pe!

3c

Slages
J: Venlricular sysiole
I ptdal & venlricutar dlastole -

Left alrivra
J: Relaxes, Tiils with blocd from the pulimonary veins
K: Relaxes, {ls wilh blood from the pulmenary veins

Lefl veniricle
H: Relaxes, fills with blocd from the 2§t atrium
J: Conlracts, forcing bleod into the acnla

4
i

3d

Stage J: Aoriic valve opans
Pressure in left ventricle higher than thal of aofta

Siage K: Aotiic valve ¢losed
Pressure in sona higher than that of lelt ventride

48

- Signa sent to atteroles lo conskricl
- redocing blocd flow 1o blood capillaries at skin surface

BPGHS Preliminzry Examinmion 2053
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- sweal plands less aotive t
- hair erector muscle contracts 1
{R: incceass in metabolic ratefshivering as a slight decrease in body
temporalure viill not ba enough to krigger these}
Pb “Ihe sight of the ofher car seot impulses lo be sent to the brain
-the hypclhatamus sends signals
-lo lhe adrenal gland
- adrenaline secreled
- Increase in metahallc rates
e - hypoihalamus stimulaled 1
- adrenaline preguclion ceases 1
. exisling adrenafine destroyed in the lives 1
5a ¥ jolidle-simulating hormone (RUFSH) ]
Y: oeslrogen 1
Z: cvary {R: overies) 1
5D hickensimainiains the endomeldum/uterine Wining of the vterushyomb | 1
- prepares endometrum for implzatation of embryo
- pievents menstualion/slops menstnual tycle
- piomotes developmentimainlenance of blood vessels in endomelrium
- prevents FSH seue tionJprevents (oflics developmentinhibits LH
Sc Low levels of oeskogen and progesteronc (both hormones must be 1
mentioned}
5d ~progesterone will be secreled by ihe carpus luteum of the ovary b
- hogmone (GG — human choronic genadolopin) secreted by Zygole Vs
maintains the corpus fuleum far about 2-3 months
- pler 2-3 monihs, corpus uteum breaks down Y
- piacenla formed and lakes over Ihs progesterone production s
Ga 13 1
6b 28 1
B¢ Mitasls { Differentiation 1
6d Frog thal produced cell W 1
Cell X conlains entire nuceus of cell W ¥
Same DNA {genetically identicat) as celt W ¥
Ta W slandard petal Rokeel pelal / wing petals Vi
X siigma (R; style) v
Y anther {R: flament} Vi
Z: owule R; ovum ¥
ib ] 1
Tc Parental phenotype Vi
Parental genolype 2
Gametes %
Ofspring genclyps Vi
Qifspring phenolype Vs
Ratio (3:1 daminantzecessive) i
7d Small sample size of 8 only 1
8a - corectly plelled points i
- correctly labeled axis w units {x-axis; timef, y-axis: radicactivity/Buj {
- apprapriale scale 1
- best fit curve 1
ab —Oxygen ator enters asywaler {rough root halr colls % each
- \ig asmosls [max 6]
. diffuses from one cell to the adjacent cell
- lravels up xylem
- drawn up by capillacy action/ rool pressure
- ranspiration puli
- enlers 1ne mesephyil cells from xylem via OSTIOSIS

BPGHS Prchminary Exaoinajen 2004
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- pholasynthes!s equation

- photolysis in the presence of fight

- Hy0 moiecule broken down

- 24 hydrogen stoms and 6 oxygen molecuvles formed
. oxygen diffuses from cell 1o cell

- dissolves in moisture Hining the spongy cells

- ditfuses nrough stomala into exiemal environment

ga

—energy is lost 2l each lrophic levelimore energy Is zvailable at lower
{rophic tevels

- eneray |5 lost through heatirespiralion. urealen body pans, egested
material, excreled malerial

gbl

- reduces the sta.of phetosynihesis

- reduces population of algaa (producar)

- reduces popufation of shiimp, salmon and polar bears

-bactera poputation will increase as first as other arganisms die (jess
competillon for focd)

- but will evenlually decroase

gbii

50T 15 Insoluble and ron-biodegradablefcannol be hroken dovin by
mlcsoerganisms

- accurnulate In the algaefshrimpfsaimon (ivaccumulation)

- concentraled in tho falty lisstes of the final consumers (polar beats)
whon they [eed an organisms fower down In food chain
{bioamplification)

Eilher
102

Ritosls Moiosis

Chromosome number Chramosome number

maintalnedidiploid

halvedhaploid

Genelically [denticat
oif$ptingiclores

Genefically non-ldenlical
daughier calls

2 offspring [rom 1 parent 4 offsprng from 1 parent

Growihfeepalr of wom oul cells To preduce gametes

Eg of where:
Adirpatshumansinormal
{somallc) body cellsihactela

g of where:
in gonadsflestesfovariesianthers

[max 5]

10>

— Corect paranlat blood groups [dantified {ABand O, OR A and B)
- {in et or diagram) parents’ genclypes identifled a5 i*I® and °1°, OR
I and i°

- *Comectgemetes identified for both parenls

- *thaword gametes comgclly used

- . Genctype.of offspring, (1° + I OR I°) shown

- Blood groups of offspring identlied as Group A and B ORAB
~avallable with wrong genolypes as long a5 they match

[max 6}

Or
t0ai

Male gamete Female gamele

Size Spm

Small in comparison
lo female gamete/
egg/ avum

120 pm
Larga and sphercal

Numbaers A few thousand
available at binh. one
agg released {R:
producod) every
monlh upon statt of

pubarty

Milligns produced
upan ejaculation /
upon puberly

Motile

Motilily Non-maotile, swepl

BPGIS Preliminary Examinaion 2014
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wind

surfaces

Stigma ~ large festhery, prolrude out of fcaver
Stamen — lopg pendufous flament, protruding anthers
Pollan — more abundant, usually smaller and ighter and smocth

stigma — srall compact, do not protrude out of Nower
stamen - non pendulous, do not protrude oul of lower
polien — fairly abundant , usualiy 1arger wilh rough sudaces

Insect pollination

{ Wind poltination

{R: mobile), along (allopizn lubes
movement propelled | by sweeping aclion
hy flageiia of cilfa and perislailic
movement
10b | -fewer or no new alicles/genes 1
- limitad genatic varation LI
- limiled avolulloness likely lo adapt loflimited resistance lochanqes in | 1
environmertt
- likelihood of appearance of in-bred weaknesses AW / no hybrid vigour | 1
I decraased fertility AW
-increased likelthocd of expressing harmifuf recessive tralls lo the 1
offspring [max 3|
10h | Insect 4

Stigma

Smail and compact
Endlosed within
floveer

Larg®e and feathery
Prolrude cul of fivwer

.Stamen

Non-pendulous

Long ond pendulcus

Pollen grains

Larger, with rough /
spikey surfacas
‘Abundant numbers

Smaller, vith smoalh
surfaces
More gbundant

BPGHS Pretuninay Examinzion 2014
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The diagram shows blood passing Ihrough an arteriale inlo a capillary. Parl af the
capilfary wall has been cut away 1o show the bicod.

direction of bloed flow

What is the lavel of organisation of the structures labelled P and Q7

P Q
A organ cell
B argan lissue
c tissue call
D lssue tissue

An amino acld enters a cell and is then used lo synthesise an enzyme secreted by the
cell. What is the sequance of cell structures involved in the synthesis of the enzymae?

first > fast |
A ar:g:nig :ﬁgic Golgi apparatus ribosome exocylolls vesicle
B er:ggglljal:rr:ic ribescme Golgi apparatus c;g;%f:::
c fibosoma er;gggslljrr:ic Golgl apparatus | exocylotic vesicle
o | smesome | cagimpuus | mem | oo




3 The diagram represents the passage of water melecules and glucose malecules
across a parlially permeable cell surface membrane.

patially permeable
membrghe

a”

A

key
o] O = water micleculs
A = glucese motecule

>

o
s O
or © 5 0P

B
b

b
Q
~ O

C
24

D
A=

Whick atrow indicates osmosiz?

»Q
Q0

4 Which diagram illustratss the process of active lransport?

A 13}

minerolion

7
paal cal valer carbon dloxide

5  Which moleculs contains peplide bonds?

A cholesterol C glycogen
B deoxyribonucteic acid D haemoglobin

Y2

Ty e



Whatls a 1ole of essential fatty acids in the body?

&8s part of ceil memtranes
as parl of cell walis
10 usa for GNA formalic

COun

10 use for enzyme formatior,

A student cardied out four tasts for hiological malecules on a solution. The fesults are

shown in the tabta.

ost ler D:ddogreal
meleeulis

oLserdzhon

ngine sontion
biurel
Benedicl’s

LSEan

crenge-bmym
purple

orenpe

tlzar

Which three molecules may be originally presant in this solulion?

amylase, slarch, il
amyiase, starch, water
egg white, glucose, ol
e9g while, sucrose, water

DO U3

A bacterium lives in hat springs at temperatures of 75°C 10 85°C. Which grapi
represents fhe activily of onzymes found in these bacteria?

N 13
[
cezymn enzyme I
acibity ackvily
l/x T T T 1 i T T T T T =
0 .30 8 80 60 120 O 0 240 a By wh WZN
berpemiures g leivgpdralnnf -
[ o
wyine /\ thlynie
acliily oty
I ) T TT T H T i T T T T T \‘l
O 20 40 o0 K ico 120 U 20 46 G e0 100 120

et 0G

heaperams ¢
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The 1able shows the rates ol absorption of two different sugars, arabinose and
glicoss, in living and dead inlestines. The concentrations of the sugars inside the
intestines were the same in each case.

rate of absorplion {atbilrary units)
arabinoss glucose
Jiving inlestine 31 102
dead intesting 3 i 34

What are the main methods of absorption of arabinose and glucose in living intesline?

arabinose qlucose
A aclive transport aclive transport
B aclive transport diffusion
c diffusion aclive lransport
D diffusion diffusion

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

A less amylase produced C  slower absarption of nuirients
B lesyperistalsis D slower Gigestion of proteins

The diagram represents some human organs and their blood vessels,

iver

;
|

[
L

Kidney |

Immediately aller 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 low madium
D high low low
5

123



12 The ciagram shows lhe arrangement of the tissues of a leal as seen in cross-seclipn
uncer the migroscope.

pslisade

mesaphill upper efidentis
‘\ I’ s}
Y . - xylem
.- piloem
Ximenecammnsacencicrra s nin cean Y

T e ————

\ - ]
lower epidermis

What is the arrangement of the cells in the section X-Y?
A B G b

13 Whatis the main source of the energy that causes water 1o rise up a plant stom?

difference in waler potential between cell sap and soll watsr
heat from the Sun

light absorbed by chlorophyil
raspiration of sugars made in pholosynthesis

=NeX B3

14 in s medical investigation, a dye was injected inla |he renal arlery of a palient. The
dye was niot filtered out ol the bload in the kidneys.

= 1

Which chamber of the hearl would be the first to receive blood with this dye in it?
3]



15 The diagram shows a seciion of the coronary artery with damage that may resuitina
heart attack.

L]
mren

What best describes the evenls thal could [ead 1o a hearl attack?

A furiher fat deposits followed by platelel and red bicod cell destruction

B furher fat depaosits lollowed by platelets forming a fibrin mesh restricling blood flow
C  hardening the artery wall preventing diffusion across the wall

D restlction of the artery lumen by a cloi causing less oxygen per cm® of blood

18 The diagram shows a section through par of a vein.

e

— e 4

=
o

A e e = D

Whal could be the [irst organs found in the directions | and 27

1 2
A heart brain
B intestine livar
c Kidney heart
2] lung heart

17 The diagram shows an zlveolus and an associated bisod capillary,

finked 1o
£~ = pulmonary veln

linked o
pulmchary aﬂcry..\

At which point will the greatest rate of diffusion of carton dioxide occur?

7

125



18 The diagram shows the apparatus used to show some of the materials in cigaretle
smeke, The labels indicate the results alter five minutes.

tutmng
cigalclie

aspiralor draws,

mesh filsg with~~ # alr through the

grey depesh apparatus
cetlon wool — O
ums brawin i e . lap
i ] | ,
H H — iRk
edwatar  +0 limgwaler ] Hﬂi y"
furns mdicy
Which materials thal are in cigaretie smoke did thls apparatus deleci?
grey deposit cotlon wool fimewalsr
on mesh filter lurns brown turns milky
A nilcates nicoline carbon dioxide
B nitrates lar cerbon monoxide
C particles - nicoline carbon monoxide
o patiicles lar carbon dloxide

19 What would ke normally absent irom lhe glomerular lillrale In the Kidney?

A glucose B protein C salls D urea

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

What is 1he function of structure X7

lo cause capillaries 10 consirie!

to dslect changes in temperature

lo receive impulses from the cenlral nervous system
1o stimutate sweal glands to release sweat

ocowl

8
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22

The diagram shows a way of regulating \he tlemperature of 2 building.

boilee - gererales

heat for baitding \
Inerroslal - seguiates lemperatore of

temperatwe EL'ding = sloys mlhm

of building naroa BTags
\ air eondiyizning - /

ool buiding

Which shows the equivalant organs that regulate the lemperalure of ihe human bedy?

2ir conditioning boilar thermostal
A brain lungs skin
B lungs brain muscles
C skin fiver brain
D stomach skin heart

What is the role of motor neuranias In rellex actlon?

A carrying nerve impulses from the cenlral nervaus system to an eflector
B connecting & receptor to tha central nervous system

C foming a synapse with & sensory reurong

B wansfarring energy from the stimulus to a nerve impulse

The diagram shows a very small section of the retina vith microscopic detalt of four
rods-and a cona.

1 Kghl
\ I'Od
\ ,,.-..r_'era

/ - .= Choraid

E—-—-— — relipa

\--—--3 newrone
4 neusone —. 3} }
aeufones o £
opbic pefve
phe o 2 Hght

Which arrow shows the direction that the light passes o stimulale the retinal cells,
and, at low level light intansily, which of the two neurones will fire impulses?

gireclion of light neyrone ficed
A 1 3
B 1 4
Cc 2 3
D 2 4
9
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24 How does adrenaline zffect glucose uptake by muscle celis and carbohydrate
conversion by liver cells?

oowr

glucose uptake

carbohydrate conversion

decreases
decreases
increases
Increases

glucose 1o giycogen
glycogen to glucose
glucose to glycogen
glycogen io glucose

25 The diagram shows a vertical section through the carpel of a flawer that has been
gollinated,

What is the correct order of strustutes (hrough which the pollen tube must grow in
order io bring about {edilisation?

o>

26 What are invalved in reproducilan in both animals and plants?

oW

firsi- > last
micropyle stigma style ovary wall
ovary wall ricropyle stigma style
stigma slyle ovary wall micropyle
style ovary wall micropyle stigma

ovary and smbryo
ovary and lastes:
ovule and stigma
uterus and embryo

-

27 Whalls the result of colting both lhe sperm ducts in a man?

A

B
c
D

He is unable to davelop sperms,
He is unable 1o pess urine.
Male sex hormones no langer circulate in his blepd.

Sperms are not emitted from the urethra.

10




28 The diagram shows the relationship betvween progesterone levels and the thickness of
the lining of the tlerus.

taekinces of tha *
Lnlng of the vizras

.................
s

progesieiene o
Tavel fn Ylzed

Which searsent needs to be added at X lo complete the diagram?

A B c D

29  The diagram shows a seclion through a flower.

In which struciures are haploid nuctei fermed by reduclion division?
A 1and3 B iand4 C 2and3 D 2and4

11
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Mt the mass of DNA in a normal body cell is Z, how much DNA vill be presenl in a

cell after the completion of mitosis, after compietion of meiasis and In an egg after

completion of fetilisation?

after completicn | afler completion | afler completicn
of mitosis ol mefasis of Tedilisation
A Z jL¥4 Z
B A 22 2z
C VeZ 2z 2z
2] 22 Bl Z

31 Which statement is true of both chromosomes and genes?

A Each codes lor a specific prolein,
B Each may be copied and passed on in mitosis.

C. Each may be eilher dominant or recassive,

D Each may exlst as bwo or more alleles,

32 The diagiam shows the blood group phenotypes of some mermbers of a famlly.

Which member of the i1 geperalion must be heterozygous, with the codominant

alieles?

hlood-*
group O

parents

F1 generation

FZ generation

—0

D

bizod’
group O
A B c
blood blocd blood
group B greup A group A

blood
grovp O



33 The graph shows the masses of two diflerent lypes of tomaio,

type 1 iype 2

numbar of
lomatoes

0 20 <0 €0 80 10D 120 130160 180 200 220

mass/y

What can be concluded from the graph?

A
B
C
D

Genas do not affect the mass of lematoes.

Type 1 tomatoes show continuous varation.

Type 2 tomatoes are sometlmeas smaller than type 1 tomatoss.
Type 2lomatoes show discontinuous variation.

24 Which culcomes might farmers want 10 achieve by using antificlai selection?

oo™

increased decreased
fertiliser use pesticide use
grovih rale yield
pasticide usa growth rate
yleld fertiliser use

35 Which statement about chromosomes is correct?

A

oD oW

Chromosomes are long DNA molecules called genes which are divided into
sections.

GChrormosomes include a long moleculs of DNA divided into seclions called genes.
Chromosomes include genes which are divided into seclions called DNA molecules.
Genes Include long DNA moleculas called chromosomes,

13
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36 The diagram shows part of a DNA molecule.

37

Y
::

I:]—d

O

@
Which letters indicate cylosine, pentasa, phosphale and thymine?
cylosine penlose phosphals thymine
W X Y Z
Y X W Z
z W X Y
Y Z X W

COwWR

Tne following diagram shows some of the events in the synthesis of a human hormone
by genslic enginesring.

human ce¥s
grown in cullure

I

baclena grown
in cultore

i

A human messenger
RNA oxtracted

plasmids extracled
from boclofa

human DNA
B synlhosised lrom
messenger FINAT

Y

/
/

/

c humzn DNA and
~ plasmid DNA ot

- - humanBNAand .
D plasmid ONA joined

!

recombinant plasmids
taken tpr by bacleria

At which stage fn the process is a restriction epzyme used?

14



38 The diagran: shows some of the stages in the cartbon cycle.

39

40"

DOD =

carbon disxide
in the slmosphere

/

%

\

process F process G process H

planis animals microiganisms
Whal are processes ~, G and H?
pocess F process G process H
- photosynthesis respiratlan photosynthesis
photosynthesis resplration respiration
respiration respiration respiration
respiration photosynthesis photosynihesis

Which pollutants of water can [ead to gutrophication?

agQwr

lerlilisers

hethicides insecticides sewage
v v x x
v x x v
X v v x
x X v v

Gutling down tropical rain forest rees has many consequences.

Which of these consequences could lead to global warming?

A
B

fewer organisms decomposing  ©
fewer roots in grouind D

- End of Paper -

15

less carbon dioxide absorbed
soil erosion
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Section A: Answer all questions In this seetion in the spaces provided.

1
Fig. 1.1 shows a verlical section of the stomach, logether with 1he parts of the alimentary
cangal leading irlo and cut of iL.

~atomach
walt

(g} Namo the parts Aand B,
B et s s et s e et s tae s ssas bbb sreo B
The stomach is a bag-like slructure with very muscular walls.

(b}  Explain the role of the muscles in the slomach wall,

- - - - . . - - I Y LT LT YT ———upaana -

. buend ’ S L R R P L P T e rpl ] - L3
£ susnas 2 asv » » ' [ " " e
........................................................ - B T T Y T S A T
e rweny aay easnneny - » - » - - - araparpEsrersaasen Y »
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(e}

Pepsin is a substance produced in the stomach. An invesligalion vas carried out
into the action of pepsin on proleins.

10 cm” of a cloudy egg white suspension, the protein, was placed into each of four
test-lutes. Other subsiances were added as shewn in Table 1.1,

The test-tubes were kept in a water-bath at 37°C for ten minutes.

Table 1.1
volure / cm”®
test-lube egg while hydrochleric pepsin water
suspension acid
1 10 2 3 0
2 10 0 3 2
3 10 2 G 3
4 10 0 4 5

At the beginning of the investigation the contents of all the test-tubes were cloudy-
At the and only tast-lube 1 had become clear.

Describe and explain lhe processes and condilions thal cause the change in

appearance of test-tube 1.

LT T IS Y TRPR T PEAT Y

ITTEIYY Y

enrnramsadrpmsabern

YT TT LT PP PR

.............................................................................................................................. e [4)
[Total: 9]
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Fig. 2.1 shows & section through a leaf. A leaf is designed for photosynthesis and

2
{al
this process provides a supply of simple sugars for a plant.

—imt ey Boeereusmet ]
= ATy R SRR RN 3

E{’\.,!

: Moy Voo
q‘ﬁi"u?“?"’? o
ety "

!"‘; < .r“ ' Y <
YW e g
IR I A A OS]
IR e :i" B U choroploss
mogle o 5N j"ﬁ' LR opt
» A 1 )
W TLE WA
TN T spongy
“'{:": LN - ?-.‘*_-_?. e, hdt
.‘.:-‘—"_:-:'f,/ \-‘;‘{-_‘,'-’E‘-'.:;&:‘:' ,,’. ‘mesop y{
L TON, & N, e cells
¥ alet X
2. S S :If.‘-':%
= [; "
.
b T

Flg. 2.1

() Siate the funclion of tha chloroplasts in photosynthesis.

LR Ly T T PIT PRSP trrerrbranavmnnnsrranrnays

Py T T TP P

(I} Describe and explain the advantage of the distribution of the chloraplasts as shown
in Fig. 2.1. .

ersreriramnaritnuy

D e L T o e T T T LT T P

.................................. OSSO -

{ii1) Suggesl the function of the stomata and the spaces between the spongy mesophyll
cells in the process of pholosynthesis,

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

............................................................ eveseesmeesansmmsmmnsismssrsmmssessseasssssnssseasesssssssessseeoe [ )

{b)  Name the tissue thal \ransports amino acids around tie plani.

------- L T T Y P roana
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fTotal: 7]

3
Fig. 3.1 shows an incomplets diagram of the {female urinary system.

to from
hearl  heart

L)‘ B S tHadder

Fig. 3.1
{a}  On Fg. 3.1, draw and label the following parts:
renal antery, urelhra and ureter. i3]

{b}) I the Kidneys {ail, the patient may be pul on a kidney machine., Explain how a
kidney machine works,

B T T T R Y R A R L LT AT R N TR ]

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

DT P T T T T T T T T Ny P R e L T L L]

R ErEREb A satrerbsereremsdnsusataranadasdtasnarvererienyiTrivennbretin
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{c)  Outline the role of the kidneys in homeostasis.

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

] T SR -1
(Total: 9]
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Seclion A: Answer afl guestions in this secticn in the spaces provided.
4
rig. 4.1 shows part of the internal structura of ihe human eye.

lans

irs

Fig. 4.1

(8}  On the following two diagrams, the lens and the lris are missing,
{0 On Fig. 4.1a below, draw the ins o show how it would appear when he eys is
receiving loss light than the eye in Fig. 4.1,

Fig. 4.1a
)
(i}  On Fig. 4.1b, draw the lens 1o show how it would appear when the eya is fccused
on an object closer to the eye than in Fig. 4.1,

Y]

D CHS 2014 ]



In an experiment, a person lnoked at the same light source from various differant
distances. The diameter of their pupil was measured at each position, Fig. 4.2 shows how
the diameter varied,

107
g4
g4
T~

diameter B+

of pupily 5
mm &
a4

2

14

o

L1 T TR T ] L]

0 i 2 3 4 5 6 7 8 9 10

fight intensity/
arbilrary units

Fig. 4.2

(o)  Explaln how the response is brought aboul as the light intensily is increased [rom 2
to 4 arbitrary units.

bessisLsa b L nbs se e e sesa e or s ba s s aarsmas S —— (51
[Total: 7]
® CRS 2014 a
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5

The production of chicrophyll in a varisty of tomaio plant is controlled by a gene. The
dorninant allele causes normal chlorophyll production and the recessive allele causas a
lacle of chlorophyll in ihe leaves.

(2)(} 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 lwo helerozygous jemato planls,

14]
(I IF 500 seeds from lhe heterozygous cross were germinated, how many seedlings
would you expect to have green leaves and how many whils leaves?
green 1eaves ,,.......oueevecensnnnn whitg leaves ......oeoireeeeeeernrenes (1]
[Total: 5]

& CHS 2014 10



3]
Fig. 8.1 shows a cell of a female fruit lly, Drosophila melancgaster, during 2 slage of

milosis.

Flg, 6.3

{a}i) Mame the stage of mitosis shown in Fig. 6.1,

eeenes(1]
(i) Shade a pair of homolegous chromosomes, 1]
(iity Name the structure iabelied W and stata fis funclion.

@& CHS 2014 11
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(b} Stelewhal happens to structure X and 1o structure Y between the stage shown in
Fig. 6.1 and the end of cell divisicn.

Praeranas " -
- - v
B T LTy —rnevine e aen .
- - - wwernveraviret TR - ' nmrwr '
B A LT L L L e PSSy - . - - earseantanal -
B L1 Ty PP AP PSP PPPT T PP » - ’ ot -
- B L s venvTrrerrenriveaveny L T T P P
. aw [rs

iTotal: 7}
7

* Fig 7.1 below shovis what happens to snergy as il passes through an herblverous
manunal {an ox).

Mﬁ?f’i’h&,

3%xofthis mazgy =
/ / slared in Ilssue

ensrgy
confained
vethin food

0% of thls

- + ehorgy pagLes.
. throwgh the ox

2

/Y

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

an

A7 o
\‘& \{"

Fig. 7.1

{b}  Staie wo ways in which the energy may be used within the ox.

& CHS 2014 12



The bird on the ox's back is an axpecker that feeds both on biood-sucking parasites (ticks)
living on the ox, and on bload from the ox's wounds.

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

L Lt T T T e L LT T PP P AT T PR Y

L T T T T T T T T T T e e T P T PP T L PP P P PP PP Ty Y Y

[Tolal: 6}
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B

Table 8.1 shows the rate of waier loss by a planl over a peried of 15 hours.

Table 8.1

time
Jhours

rale of waier loss
Jgrams per hour

0600
D900
1200
1500
1800
2100

12
18
24
24
20
10

{a}  Plot the dala in Table 8.1 on the graph paper below.

=1t a|

(b}  Stale hvo environmenial faclors, 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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B BB DT vieniet iereemresmssrersssssrssassnnsassessassssessasnsessnrestinnrmeasars sonntetes 400 buntbsobsbrnisbr Pt sLeRtFiss bue

exXplanation ...

o T L L LT LT P P PP e

A G R REP P U ST SRR IY ST TS PO PRI TN Y PR TETTI PYTT TPV PRE SR ST PRy Y 24 1)

[ PR TIPSy R SR JERp PR R TR A e L T T T

[ anal Bl rdd g ants YT Y PP I LT YewiEEmswsmynr P T LT L P T L Y DR TTRN ALY FY LT PITE [T LT PP P

weebt aNALEtsbansn ekt o n ko rR aR PR EPRTURE LI T L T T T I R T LT L)

N L L LT T Y= TY ETTT TR P T [PTTTIT T

ersivivpenan

2 faclof (s —— P
Loy g0l L2 AT 1117 O S UL T U OV

g P L LT TR e P PP R R LT TR

S UL Py P P e L LR LT LI TR L PR )

B T T ey T L P L T LTEY TR TN

PrEmlrsvrara T PR urE e e kn P AR RN EA BTSN AR SN

F R N L L L L L TR L L T R R T Y

oo et et e e s e ss ettt s ssgssssssssssenssssssesns o)

[Total: 10]
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9
(a)  Stale the equation for znaerobic respiration in yeast.

et eene e e et oer e ., S 1)

{b){i} Describe and explain the changes that cccur in breathing and heartbeat as a person
climbs a mourtain.

R e A R L T T T P Ty T P PP T P PP P T PTT

LR R T Tt P T T P P PP

............... LR e L Ty Ty Ay PP S S Sy

LR T T L T U, trerrinsarvesserernin [ TRIT TS

Samnmsas L Ty T T T PITTI P PP TP Y PP ey

B L T T P Y T PYT TS YT gapy

bt et s s et e eers e st v e e s esssenenrensees o]

{ti} Explain how these changes aflect the working of the leg muscles during the climb.

R T T Y

--------- A T T L LT P LT T T e B

L e L LT L L T T o Ty ey B Ll L T L ey PP T4
B TTY LT L PP,

B T e I L L L L T T T T T T T T T Y I T T PP PO T PP PR TP

..... R L D T T T LT T T TrTYe ran)

writvabissy, sse. L T T L TP T T T T Ty A T P TIT ST LAY

L T T O L LT 1 1 LT T L e PP P T T T T PP S PP PP P PRSP T

T TR T P [T traarranana e

e bttt ete e e s rerieerinniaes reeterrar et s er s ene s 5] .

[Total: 10}
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10 EITHER
{a} State the producls of an ovary in a woman and describe the roles of each of these
products,

L LT T L T T T T T T L R A T T TP e

-------------------------- #ataviurmrmerrasryenne reen YTy e en T T T

B L L T D T T T T T T T T T T TR L YT P PR T LT ]

B T T T T O L T e P T Ty T

LT T LT LT T LT T T T T T T T P L T T Py

B O A Y LR LLLT T TN T D T LT T T TR PP
T LT T T T T T D T T e T L T P TR T LN
F L LY LY T L L L T T T T T T e e Y PR AT T YT

S RIORUTRN. rereereveeracerasnsenaenrendfB]

(b} With reference o named subslances, describe the funclions of the placenta and the
umbilical card.

tesnmmarar B Ty T e T T e e e e P T P IR L LI P LR L) erwerrnrrsiaietarynusnnnagny

------ Ty T A L L LT L LT T T PEr PP PP FT PPY T IS w—yrn

F T T T B T T TP T Y P R LR T ]

D L T T N T P T L T L L S CE PP Y ST E PR

LTS PRI P T T T stasanrvine PR L T P T T T T T )

PN LR EE LA EEPAIS ER AN ERRLLEE IR OWER R LR T ERIVECLTE RN R P L R L T T T T T T T e T T T P T )

D L T T L LT Y T I e T P T PP T T .

L T 1L T L T YT T [ R T PR L R T R

e beeea st s et ent ettt Aiens s e res et s fer s sb e st b sars s cran s saressrssessnssssansntsenscl ]

[Total: 10}
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10 Cr
(s}  Explain whatis meanl by lhe terms
(i gene;

................. PR TP SP EET T LIRS SRR SRR R LA N L Lt b bbb A bbb bt b b

e RERaPp LR ERFYEEE SR IR A en b RA IR a e arRrr e Pad SR AR LIT LT STy B T T L T PR T P R LT RRR R P

(i) allele.

R e e L R P T RPN L E L L LA D Rt bbb bt A bl b bttt At
e e e R L R LR A R LR L L R bRt s

[4)

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

PP L L e e L A e L L A LA ettt i e bhidab el

TR TP TR T EET TSR R T L LY R R L e L L trrerresanrrons [STTTI
T et e LI LR I S LT T TYTTR RIS e T LT T T P P L e
A L L T T B T T e L e el = LT eIt
e YT R LTI e e e L g B T LI vemigssssemssrasierarTenT Yy sarnpsrTene
4arnnn treumsimpesnisssnnEsaraey TR TP wuEsanr ey abnesy ey e Y T L LT R R P T Y LT
PR rye e epe FPEVESUITSS SEE P LI REER LASE DL SR LE St TS bbb A AL A ity
PSP PTEPP RISV SV AT IR OSSR L T LR S S b

s Sy S PP PR TU I EEEET STECIVELA S SUMCELEL SELT LR UL RS A bb bbbt A G

J TP PP Te PRI TP TP BT SR LR LR LR L LA AR i anthabt i bbb BansmssLaptaRfraabuBrnt

rereereeeane e e eas e e nne s N B |-
[Total: 10]
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Additional Uines for answers
Please indicate Questien number and part of question that is continued here.

B LT L L L T T Lt L LT L T F A T ey
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------- ey - . L L T T T T T R T TP N YT

3 LT T snmssne tereunrers - P L L UL T T PRI L e PP Y

B e T L T LT LT E T TP P PP P T

L L e T L R T P TR P AT P D Ty P T P PR PP PR TP L PP I TP T T TP TP
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2014 Biolegy Prefiminary 3 Paper 2
Answer Scheme

Seetion A

I () fA] oesophagusfgullet {1]
(B} duodenum {1]  I: small intestines

11b) - contract + mix food {11 [: squeeze
- and gashic/digeslive juices/{named} enzymes/HC] [1]
- {mechanicai} break down lcedfincrease surface area (1]
- moving food alonglemptying/peristalsis [1]
- sphinciers [1]
- conlrol the entry and exit {to and {rom the stomach) [1]
- gastrle giands secrete mucus [1]
[max 3]

Fiv) - proteinfegg white has been, digested/broken down + {converted) into,
{poly)peptides/amino acids [t] which are soluble [1]
- {caused) an enzyme/protease/pepsin [1]
- aciditower pH {as environmental factor) [1]  }: acid acting alone
~ 37°Cfbody temperalure + ref o oplimum lemp [1]
[max 4]

[Total: 8

2  To trap/caplurefabsorb lightconvert light energy 1o chemical energy [1]
A: take in light I: refs. 10 catchlight/hold chierophylifmake starchffood ele

2{=) iy - more in upper part of mesophyll/palisade layer/palisade mesophyll (1}
- lo get maximum absorptton of light/nearer the light/closer to tight [13
Al Increase amaouni of light taken in
-arranged in cells to avoid overfapforientated at right angles to Hight [1] (refers to
chloreplasts)
[max 2)
1) (ili) - (open) slomata allow diffusionfantry [1] of carbon dioxide [1]
(COzinto leaf - 2 marks
CGOq and oxygen moving in and oul ~ 2 marks
oxygen and CO2 maving in and out— 1 mark)
- slomata open in the light/during day [1]
- spaces allow clrculation/diifusion oi gas/earkon dioxide {1]
- distribullen/avaliability to alt mesophyll celis/reach all mesophyll cells {1]
I: refs. o oxygen/waler/lranspiration
[max 3}

2{m Phloem/sieva tubesiphloem tubes (1]
[Total: 7)

©CHS 2014 2
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Yo

by

3o}

Fay (i)
4 fay it}

4 {t

Fap it

5 L i

one mark for each part (drawn) and labelled correclly:
renal artery {1}

urethira {1]

ureter ['1]

Max 2 for oniy labels without drawings

- rel. to blood enters machine from palient AW [1] (ONLY CREDIT ONCE)

- blood passes along + dialysis tublng AW / visking iubing / cellulose or
cetlophane {ubing [1]

- ref. to tubing AW being semi-permeable / seleclively permeable/ acting as a
filtar AW 1]

- ref. to surrounding fluid containing + some salls / glucose/ no urea [1]

- waste materials/excess materials + pass from-blood [1}

- rel. to diffusion [1]

- ref, to pumprbubble trap/caunter llaw [1] .

- ‘cleaned’ blood returns + to patient's circulation/body AW [1] (CREDIT ONGE)
fmax 4)

- rel. lo maintaining level of named subslance in blood {1]
- method ouliined, e.g. filvation/reabsorpionfosmosis/diffusion [1)

[Total: 9]
Iris drawn with wider gap {1
Lens drawn with greater bulge {1]
- light sensilivefreceptor (cells) or named/retina [1]
- neurones/nerve calls or fibres [1] A: oplic nerve
~ impulses {1}
- conlraction. + clreular muscles [1] R: i reference.ciliary .
- relaxation + radial muscles [1) R: if refetence cilfary
- correct relerance iris [1}
fmax 5}
[Total: 7]
Farents: phenotype  green % green
genotyps Qg X Gg {1]
gametes G g X G g 1
Olispring:  genolype GG Gg Gg gg [
phenotype green grean green white [1]

Accept — normal chlorophyinormal for green, facks chlorophyll for white
Heject — lacks/affectedfabnormal for while

green — 375 white — 125 [1]
[Total: 5]

©CHS 2014 22



6 {a) 18}
£ 1) (31}

6 L £l

6ib)

7 ()

T (bt

1{c)

@ CHS 2014

prophase [1] R: prophase |
two homologeus chiemosomes shaded [1]

~ ¢centriole {11 A: centrosomefimicrolubitle organising centliz

one from

- produces spindle/produces spindie fibres {1]

- produceferganises, microtubules [1]

- disassembles/AW, spindle/spindle fibres/microtubules [1]

[max 2}

A: ona e.g. of rale of, spindle fibres/microtubules if a kink fo centriole has been
made

allow i centriole incorrectly named or if not given

max 2 if no altempt made at both Xand Y

Xieelf suface manibrane

- forms a {cleavage) furrow [1]  A: ‘pinches in’ / conslricts / AW

- red, fusion {1}

- 1o divide cell into two 1] A idea of formalion of two (separate} ceils
linked te behaviour of (¢ell sudace) membrane

- ref. to cylokinesis [1]

Y/nuglear envelope

- disassembles/breaks down/AVY [1]

- during prophase/by end of prophasef/before melaphase [1]
- re-lorms/AW, during telophase (from ER) {1]

{max 3]
[Total; 7}

Sunflight [1]

any o from

- muscle contraction/movement [1]

- impulses [1]

- femperature mainienance/(body) heat [1}

- cedl division { growth / cell repair [1]

- metabolic or anabolic reactions/building up molecules {1]
- active transportyATP production [1]

B: excretion/digestionfreproductionfespiration

- energy loss along \he chain {1]
- last organism receives least energy [1]
- need iarge number of ticks + a supply required snergy (1]
- ticks would be in danger of extinction/effect on ecosystem if ticks removed {1}
- rel. to tick size or mass smallervery small licksAarge oxpeckers [1]
23
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Sevtion R

S

Sy .

G (n)

9y (i)

9 bt (iz}

fmax 3)
[Totak 6]

labelling of axes (x-axis labelled lime/hours + y-axis labelled rate of water
loss / grams per hour) [f]  R:if wrong orfentation

scale {graph needs to be more than hall of the graph paper} [1]

all poinls plotted correcltly [1]

line {2 best-fit curve + no exirapolation) {11

[l I 7] =

- light/sunligit {1}
- aflects opening of siomata [1]
- bghter light (- wider opening) increases water loss [1]

- temperalurefheat (1]

- aflecls humidity of air/concentration gradienthigher lemp particles/molecules
move quicker {1}

- higher temperature {~lower humidiy) increases water loss/rale of
irenspiralion rises [1]

- windfair movement [1]

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

- more wind (— more dispersaf of waler vapour) increases water loss 1]

Any wo.taclors plus. explanalion - 3 marks each 6]
[Total: 10}

CeHi20¢/glucose ~ 2C,H:0H + 2C0,/ alcohot or ethano! + carbon dioxide [

- (breathing} fast{er) {1] and deep(er) [1}1: 'brealhe more’

- (heart beat) fast(er) [ 1] and more powerlully/rel. higher blood pressure [1]
I: baat ‘more’

- faster circulation of blood 1]

- supplying more oxygen™/compensation for lower O, conceniration [1]

- removing moce carbon diaxide* [1]

[max 4}

(" orin ()]

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

- taster + resplration {in muscle cells) {1]

- more + energy {1] A: ATP

- increased supply of Oz [* or in (i)] {1}

- increased removal of GO, [* orin ()] [1]

- delays [aclic acid productionfremaves tactlc acid [1]

Imax 5]

© CHS 2014 24
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{Total: 10

- preducas haploid + ovum/egg [1]

- [erilizetion + rel, zygote/embryo {1]

- oesirogen [1]

- pregeslerone [1]

- any two funclions of oeslrogen (e.g. devslopment of sex organs / secondary
sexual characleristics / thickening of ulerus lining / stimulates produciion of LH /
inhibits {ollicle stimulating hormones) {23

- any two function of progesterone {maintains uierus lining / inhibits FSH /
inhibits LH AW) [2}

[max 5]

- prevenl mixing of maternal and fetal blood [1]
- allow exchange AW of subslances between maternal and fetal blood {1]
- dissalved [1]
- named nuirient {1}
- named gas [1]
- named excrelory product (1] |: nitrogenous waste
- antibodies/hormones [1]
[max 5]
[Tolai: 10]

(gene)

- & seclion of DNA/chromosome 1]

- controls production of a prolein/or a characteristic or e.g, [1]

A: tealurefphenotype

- c&n be copied [1]

- passed onfunit of) irheritance [1]

[max 3 for gene]

{all=le)

- aform of a genefrel, upper + lower case |etters, or e.q.fpair of phenotypic
examples {1} A: sorbilype

- on homologous AW chramosomes/at same logus AW [1]

A a pair of

- the idea of dominante/racessivenessicodominance/can have different effects
{11

(max 4 for ()]

- are inherited/rel. reproduction {1]
- ref. mutation/change in gene [1]
- producing varalion/differences/changes in appearance or in bahaviour orin
phenotype [1]
- advanlageousfuseful/better adaplalion [13
- survival {1]
- change in environment {13
-long petiod of time [1}
- change in phenotype [1]
25
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- ref; compelifion [1]
- ref, patural selection (1)
[max 6]

N.B. Accepl and apply scheme as approprizle to spacilic examples.
[Totalr 10]

END OF ANSWERS
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Which of \he foliowing is not a function of a cell nucleus?
A protection of genelic material

8 reguiation of prolein synthesis

C replication of genelic materizl

G synihesls of enzymes

The diagram shows a cell found in an organism.

.. nuclevs

Identify the typz of ceil and the function il is mosily likely adapted to perform.

type of cell function 1
A animal absorpiion of substances
8 animazl slorage ¢f substances
c plant sbsorption of water
D plant pholosynthesis

Four test lubes, fabelled 1, 2, 3 ard 4, were sel up in an experment. 1 am® of ol and 1
o of solulion are added to each test tube. The lest tubes were incubaled for one

haour.

O + boled fipase
, cohtign ofpH 8

Ol + vister of
pHE

7 )
CR + fipase O + lipase
solutlencf pi2 schatich of fH B

Which of the following shows the expecled results when the lest tubes are subjecied o
the ethanol emuisicn 1gsi?

1 2 3 4
A Ciloudy Cloudy Clear Cloudy
B Cloudy Cloudy Cloudy Clear
c Clear Clear Clear Cloudy
D Claar Clear Cloudy Clear




3

4 The graph shows the energy levels of an enzyme-catalysed reaction and a reaction
wilhout the enzyme.
Enesgy (kJ per 5 - P
gram) AS— o kY
/ Y
19 -i 1'! \l.
35 ~ fooe e *
a0 ; ...q.-_—zf:..-.r'f \.\.1 "
z5- % - ‘\.
\‘ Y
1 v -
2 -! \\ \_‘
A +
15 - “'s." '\'
10 - \u_ A
i TS L
E e |
aE- -
Time
How much has the aciivation energy been lowered due lo enzyma acticn?
A 15 kd per gram
B 20 kJ pergram
C 35kJpergram
B 50kJ per gram
5 A Benedicl's test and a Biuret test were canied out on a sample of saliva from the
salivary glands of a human. Which of these accurately shows lhe expecled
observations of the two lesis?
Benedict’s test Biuret lest
A blua solufion blue solution
B biue solution viclet colouration
C red precipltale blue solution
D red precipilale viglet colouraticn
&  Which blood vessel contains the highest cencentration of glucose after a period of

fasting?

A hepalic artery

B hepalic porai vein
C hepalic vain

D renal artery

is

[Turn over
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7 The diagrams represent molecules of starch, protein and fal at the beginning of the

human zalimentary canat.
o= % £
= q ===
%ko Fat

A sample of [ood that has beet in a person's slomach for 3 hours was removed and

Starch
mixed with bil2. The mixlure was feft ta stand for an hiour, Which diagram comrectly
represents the final products of Lhis procedura?

Protein

A B

Nt tdn o-0
e

¢ O- o0 D s O
a5 o
Mrf‘;imﬁﬁ;@f L0 OM&O
SN e
[N oll T oo

8  The diagram shows food after it has been swallowad into the human alimentary canal,

Which of {he following is true about the muscles in the oesophagus at goinls X and Y?

clreular muscles at X longitudina! muscles at Y
A contracl contract
B contracl relax
C relax conlract
3] relax ralax




5

9  The diagram shows a secfion through a villus in a small intestine. The arrows indicate

the direction of flow in the vessais, Which labelled parl contains the highest
concentration of glucose?

10 Which substancels is not able lo pass from a capilfary into muscle lissue via tissue

fluld?

oo m »

1
2
3
4

adrenaline
carbon dioxide
glycogen

rad blood calls

1 only

1and 2
2and 3
3and 4

67
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11 The fellowing table shows the results of blood fransiusions between four individuals, P,

Q.Rand 8.
Raclpients ]
2] Q R L]
o . v v v
Q X 3 v
Donors R X "
S X L J

v Succoessful transfusion

X Unsuccessiul fransfusion

What are the possitle blood groups of the four individuals?

P Q R 5
A AB Aor3 o AorB
B AB A 0 B
c 0 AorB AB Aor
D 0 8 AB A

12 The diagram shows some blood vesseis found within a human being.

Which of the following accurately identifies the vessels in vich blood flows al (he
highest and lowest pressure?

highest pressure {owest pressure
A X Y
B X Z
Cc Zz Y
D rd X |
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13 Which of the follcwing statements about {he dlotling of blood is not lrue?
A ablocd clot helps lo prevent the enlry of foreign perlicles
B anenzyme Is required for the precess of blood clotting
C blood clofs can only ferm al the surface of the skin
D

the clolting of blood prevents excessive loss of blood

14 Which of the graphs shows

the change in lactic acid concenliation in the muscles of a

mzn if he runs for 10 minutes and then res!s for another 10 minutes?

o
8
D
i}
<
O
n
3]
R
o 0
J
c
[=]}
5]
=
&
2
B
1
0 10

g
A 8 B
D
@
K
] .
tme/min - time/min
p 10 2
2
c g D
ped
[ &
g \~
.a
6’ *
time/min = > Hmelmin
0 0 10 20

15 A studenl conducted an investigation on the products of anaerobic respiration in yeast

calls as seen in the diagram.

waler bath - “"‘

Liquid X
mixture of —
yeasl and

———— bubbles of gas

sugar solution

= solution Y

Tuba A Tube B

Whal are the identities of Liquid X and Solution Y7

liquid X solution Y
A ethanol calcium hydroxide solulion
B ail calciurn hydroxide sofution
c iactic add ethanol
D vealer ethanal l 6 {‘i

{Tum over
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18  Which of the following substances isfare not found in the glomenular fillrate which
enlers the Bowman's capsule of a kidney tubule?
1 urea
2 proteins
3 glucose
4 red blood cells

1,2,3and 4
1 2and 4
2angd 4

4 only

oG o >

17 Ahealthy person has decided te modify his dief by increasing his intake of proteins
and lowering his infake of carbohydrates. Whatis a possible consequence of this
change?

A Less glucose will be present in bis urine

B8 More amino acids vill be present in his urine
¢ More protelns will be prasent In his urine

D More urea will be present in his urine

i8  The diagram shows the flow of blood and dialysis fluid through a kidney machine.

dialysis fluid in

antery

dialysis fluid out

Arrange P, Q, R and S in the increasing order of ¢concentrations of urea present in the
fiuids atthe different points.

concentration of urea
{in Increasing arder)

RYS>QP
RYS3P>Q
S9R->Q>P
S3>QYRIP

g 0o w >
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(7 o = R

Which correctly shows the regions where the following evenls are likely to occur?

Implantation fertilisation mejosis
A R - Q P
B R P Q
c ] Q R.
D T R P

20 Whlch of the following statemenis Is true about a woman's ferlile period?

A Her fenile period starls only after ovulation has taken placa as an ovum has to be
present for ferilisatlon to fake placa.

B Herferiile period slarts a few days before ovulation as spems are able to sutvive -
for a few days. :

C Her ferlie perfod starts immedialely afler menstruation has laken place as 3 new
ovum will start fo develop.

D Herfertile pericd slarls few days before ovulation as the cvum released from the
previgus cycle will stilf be intacl.

21 Which of the folloving subslances are able to tross the placenta?
1 amino acids
Z urea
3 red blood celfs

A tonly

B tand2 )
- € 1,220d3 - e

D .2and3. o '

131
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22 Tha graph shows the effect of changing light intensily on the rate of pholosynthesis in

10

a plant 2t wo different carbion dioxide concentrations.

1ale of
pholosynthesis

0.3% CO;

Tight fnfensily

Which slatement can be best concluded from the graph?

A Light Inlensity does not limit the rale of pholosynthesls.

B Light intensity limits the rate of photosynthesis,

G Carbon dioxide limits the rate of photosynthesis al high Bgbt intensity.
D Carbon dioxide limits the rate of pholosyntiesis at lovrlight intensity.

The diagrem shows part of a leaf. Uso the diagram [o answer quesfions 23 and 24,

23 Which cells are Tnvolved in photosynihesis?

A 1,2and‘_.5

B 2,4and5

C 2,5and6
.. D 456

. sty



24

25

28

14

Which cell useﬁthe least amount of sugar?

A

B
c
D

3

3
4
B

Which of lhe following is an advantage of villing?
A leaves fold downwards to decrease surface area exposed o sunlight
B leaves fold dowrwards to protect the plant from physical harm

C slomala close to prevent carbon gioxide from diffusing into the [eaves

D slomala close to prevent diffusion of water vapour out ofthe [eaves

Which of the following is comrect with regards ta franslocalion in the phioem?

cel "gg‘sﬁ:gg" s | colleleasing energy tf;';;?::t;d
A companion cafl sleve tube element sucrose
B siava plale companion cell sucrose
c steve plate sleve fube element amino acid
D | sieve tubz element companion cell amino acid

A boy aocidenia!ry cuts his finger with a kiichen knife, He grabbed his injured finger,
ciied out In pain and ran to look for his mother. SRR TR

Which row comreclly identifies the parts of the nervous system involved in this reflex

aclion? .
. transmission of signa)
eansmission of slgnal
from cutbing His finger towards muscles and response coeordinator
_ farynx
A malor neurone _relay neurone spinal cord
B mofor nevrone relay neurone brain
c sensbry neurone mofor neurone spinal cord
2] 5eNs0ry neurone molor nevrone brain
133
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Use the information fe answer quesiions 28 and 29,

28

28

A group of research sclentists conducted an sxperdment o lest the reaclion timing In
10 vofunteers, Each volunleer was biindfolded and louched on the [eft fool by an
object. They were Instructed o press a butlen as soon as they feft the touch. Each
person did the test 30 tmes. and &n average reaction time was calculated. Tha resulls
are shovn in the table, ' ’

individual

average reactiontime/s

1

0.8

0.5

0.3

0.4

0.5

0.6

0.8

0.7

w] a] | o ;v B W N

0.7

-
o

0.5

What wes the stimulus It this expedment?
A pressing the bution

B reacting immedfately

C theskinontheicos
D thetouchonike loe

Is the response arellex aclion, and why?

3 reflex action? wiy?
A no touch was not painful
B no response was voluntary
c yes presence of stimulus
D yes ) quick and immediate
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30 Which of the folfowing paris of the eye malches the correct descripfion?

31

32

33

par of the eye description
A choroid ) confeins rods and cones
B cilfary body connects the suspensory ligaments lo the lens
c fovea found on ngina
b

iris

highest refraction index

What happens 10 the eye when accommodation takes place?
A c¢hange in refraction of the comea and lens to focus tight rays on retina
B focal length changes fo focus light rays on relina

G pupl dilates to allow more light to enter -
D rectus muscles confract ang celax lo mova the eyebal! for a focussed imege

Which of the following is not a consequence of an increase In adrenaline?
increase glucose uptake through villi

incregse metabolisin

A
B increase hearlrate
C
D

increase venlilafion

Jack has diabetes mefifus, After colfecling a few pieces of infapmation from him, a
biology student concluded that he Is down with Type 1 and nol Type 2 diabeles
melltus: Thaioformation igas follows: ~ " -+~ ¢ - L

1

2
3
4

Ha Is overwelght,

He sutfers from a hereditary condilion that affecls his pancreas
He coniracled diabetes mellilus when he was six years old.
He cardes 3 supply of insulin Injections all the time,

Which of the following pleces of informalon asé evidences that Jack has Tg..'pe 1
dizhetes mellilus? )
A 1and2only
B 3and4only
C 2,3and4only

D 1,2 3and4

s

[Torn over
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34 Which one of the following is a disadvantage of eross-pollination compared with self-
pollination in flowering plants?
A adaplation of offspring to new surroundings is fow
B ferlitity of olfspring is low
G genelicvarialion is low
D probability of occumance is low

35  ‘The diagram shovss a flower.

Where do fusion and production of gameles take place?

Fusion of gametes Production of gametes
Crtal T T " andz -
B 1 "~ dand3
C 2 Zand 3
D 3 1,2and 3

[ e AT PR T Y T
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Use the diagram to answer questions 36 and 37.

36 Which of the options idenlify 1, 2 and 3 comestly?
1 2 3
-A |- . ciromatin DNA sugar
B chromatin T géne basé
c chromosome DNA base
D chromosome gene phosphate

37 What will not be found at X7
A~ centromers
B codon
G hydrogen bond
D nucieotide

SR (e 1

[Turn over
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Baclerial transformation is a technique used lo produce insulin to treaf patients
suifering from diabetes melitus, - )

Which of the following is not required for insulin production through baclerial
transformation?

A bacleria

B DNAlgase

c plaril hast

b plasmid

What is an advantzage of progusing fransgenic planis?

A slow planls to occupy only one niche in thelr ecosystem
B8 weale less variation in the same planl species e
G increase the nulrient content in the planls

D lower the plants’ resislance o pesiicides

Which of the following characleristics shows the comedt type of varalion?

continuous variaticn discontinuous variation
A gender abllity to rolt tongue
B presence of lobed ears hair calour
c intelligence quotient blood groups
D eye colour skin colour

End of Paper 1



For
Examiner's
Use
Section A
Answer all the questions,

Wrile your answers in the spaces provided,

Fig. -1 shows an animal cell during cell division.

Fig. 1.1

{7} Name the struclures labelletd A and B. 2]
A

B

(b} (i} Idenlify the stage of cell divislon that the cell vill undergo affer the slage
itis cutrently at {1

{ii) Describe the events that happen in the stage of cell division named in
(L)) (2]

[ Themass of DNA in the ceftin Fig, 1.1 was found to be f unlls.

(i) Siate the mass of DNA in;ga npn—(fn?ding_cv_ell fromthe same animal- . [1'].

" [Turnover’
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3

{i} Name the process {hat leads to the change in DNA mass belween that
of a non-dividing cell and that of the cell in Fig. 1.1. i1l

Trolak 7marks)

tn an experiment, 2 student suspended several rat Jiver cells in water and lefi the
suspension in a test tube for 5 hours, I was found afler the experiment that fhe test .
tube no longer contained intzct cells. Explain what has happened to {hie cells during

the course of the experiment [3]

{Tolal; 3Imarks)

Fig. 3.1 shows the cross-section of a stem from atypical flowering plant.

Fig. 3.4

(a) Idenlify siructure B and explain how it is adapted for its function. 3

For
E;(aminers
Use

[furdover =



For
Examiner's

. Use
Fig. 3.2 shows a set-up that measures the rate of water uptake from a twig.

plant cukiing

air-fight seal calibrated

buretie

N

viaterfilled tuba

Fig. 3.2

{b) Explain how fthe leaves in the wig oblain water from the set-up and how the
rate of water uplake is measured, 31

An experiment was conducted to investigate the effect of sunlight on the rate
of water uptake by the twig and the resulls are shown in Table 2.3,

I sunjight In darkness
ZemPihr 0. 1cm’ihr
{c) State and explain the effect of sunlight on water uptake by the twig. 2]

- <. [Totak Bmarks]

{Turn over
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4 The fig 4.1 shows the thoracic section of the human body.

{a}

(b}

{c}

Flig. 4.1

Draw and label two arrows on Fig. 4.1 to indicate the direction of movement  [2]
during inhalation for the ribs and disphragm respectively.

Table 4.2 shaws the volume of air inhaled per breath and (he breathing rale of
a nomal person during resiing conditions,

Volume of air [nhaledicm® Breathing rmte/min”
515 13
Table 4.2
Calculate the valume of oxygen enlering the lungs par minute, given that (2]

atmosphere air contains 20% oxygen. Show your working.

During sirenuous exercise, the volume of axygen oblained by breathing [s (3]
often Insufiicient to meet the energy demands of the bedy. State how the body
copes during strenuous exercise and the consequence of oxygen insufficiency

on ihe body,

{Total 7rarks]

Lo : .' . " [fum over
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In Drosophila fiies, the wing shape is controlied by a'gene found on chromosome 2 and
has 2 alleles. Curly wings were found to be dominant over normal wings. Fig. 5.1 and Fig.
5.2 show the normal wing and cusdy wing phenotype respeclively.

Fig 5.1 Nomnal Wing Fig, 5.2 Curly Wing

{a) Distinguish between an allele and geng i

The gene controlling eye colour is found on the X chromosome and has fwo alleles, It was
ohserved that red eye lralt Is deminant over white eye trait.

{h) Explain whatis meant by lhe ferm 'dominant, (1

For
Examiner's
tse

{Turn over
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(c) A curly winged male was crossed wilh normal winged female. They produced  {5)
20 curly winged and 22 nomnal winged offspring. Detemnne ihe genolype of
ihe male parent using a genelic dizgram.

[Tolal Smat‘ks]
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* The takaha as shown in Fig. 6.1 was thought to be extinc! but a small popuialion with low

The takahs, Porphyiio hochstetteri, is a flighlless bitd that is resiricted to a small area of
the South Istand of New Zealand. It is one of only two remaining species of large,
Tflightless, herbivorous birds from New Zeatand. Thelr fighled ancester came over from
Australia millions of years ago. :

genelic variation was discovered in 1848 among the grassland meuntains of the South
fsland.

Flg.6.1

(a) Explain vy it has been possible for flightless birds, such as the takahs, to 141
evolve.

{b) Suggest why low genefic variation in the population of takah& is undesirable. 1]

. For
Examiner's
Use

- {Turn over '
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{c} To increase genelic varialion in the populalion, conservationisls selected
some birds with more varialion in their alleles and allowed hem 1o interbreed,
This is an example of artilicial selection,

i) Suggestcne difference batween siificial seleclion and natural selection,  [2]

(i) Slate two processes that led to increased genetic variation in the 7]
population,

fTotat: 9marks}

Fig. 7.1 shows a2 town and surrounding counlryside.

prvsiing vind o

I oo
ok je]

(M W T

Flg. 7.1

{a) State the lem for the effects on the environment of the activities shown in M

Fig. 7.1, )

For
Examlner's
Use
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(b}

{c)

®

(i)

th

(1)

10

Name a hamful gas released inlo the alr by the factory. {1
Describe 2 hanmfal effed of this gas. f1l
Dovinsiream from point X in Fig. 7.4, plants in the river grow rapidiy and  [2}

In large numbers, Stale two passible reasons for this.

1

Explain why, between the town and point X, there are {arge npumbers of (4]
bacteria but very few planls and anims!s In the waier.

[Total: Smarks]

' EndofSectonA
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CANDIDATE ;
NAME
INDEX
NUMBER CLASS| 4

For Examiner's Use
Section B : T
Section B
Answer zll the questions,
Answer Q 8{bi} on the graph pager inserted behind this cover page, 8
Question 10 is in the form of an Either/Or queslion. _ .
Only one part should be answered. g
Wrile your answers on the lines providad.
10
Total

5 The rate of & drug exiting the body via the kidneys was measured by injecling a
radioaclivaly labelled drug into a vein in the amn of a volunteer and measuring the
radicactivity of urine samples collected in 1-hr intervals,

{a) Cutline the shorlest path a molecule can take from & vein In a person's am lo
his kidneys, listing the major blood vessels and organs that the moleculewill--+ -~ .-,
pass (hrough, 3]

(b) The results are shown In table 8,1.

Timefh 0 1 2 3 4 5 8’
Radioactivity/ 0 1] 10 5 2.5 1.2 0.6
arbitrary tnit .

() Plotthe datz onthe graph paper provided, . | ; ) [4_1

" fdrinover
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{i} Calculate the lime for the radiation intensity lo drap from its peak to half of the
peak vaive.

1]

() The analysis of the radloactive molecules in the uine samples showed thal the
radinactive molecule is a fragment of the original drug molecule, and cone of the
original drug motecules are present, Explain what could have occurred to fead to
Ihis obeervation and name the organ In the body that could-have been involved In
lhis process. ) _ {2)

L S

[Turm over
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13

(a} Dasciibe 1he evenis that occur after the body temperatore falls that will returmn
the body temperature o its normal level. :

{b) Explain what is meant by control by ‘negative leedback’.

[

&)

[Fumover - -
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10 Elther

{a) Describe the path taken by & melecule of oxygen as it passes from air in Lhe
fungs 1o 2 muscle celt in the body, {6]

{b} Explain how the difference in \he pressure of the bload in the pulmonary artery
and in the sorta‘is related to i ’

{i} the structure of the ventricles and
{ii) where the blood s golng. L o R 11

R o fTurn over |
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0 OR
{a} Describe how the action of enzymes can be explained by he ‘lock and key’
hypothesis. 51
(b) Describye and explain the effect of a gradual increase in temperaiure on an
enzyme-conlrelled reaction. You should refer to tha lock and key' hypothesis. {5)

il

' [Turn over
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Paper1: $iCQ
K D |11 | € 23 B 31 B
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5 B 15 B 25 D 35 B
6 [ 16 c 26 o] 36 Cc
7 A 17 D 27 D 37 A
8 A 18 A 28 D 38 G
] D 19 A 29 B 39 C
10 D 20 B 30 c 40 c
Paper2
Saction A
Marking Scheme/Answers - Marker's Comment
1 | [8) A: Chromosome [1}
B: Golgi body [1]
(b} E%Anaebase Mmoo

» The sister chromatids ']

+» separate [').

« Spindle fibre will shoren 'y

+ Chiomosomes pulled towards the poles [s).

(e} @ *2n {1)
- () DNA replication [1)

{Tolal : 7 marks]

2 | Water molecules + osmosis [1)-

-| Water patential inside the celis is Iower than that of pure water
which is oulside the celis, (1]

an increase in the volume + cells lyse.[1]

[Total: 3 marks)
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(c)

The Xylem vessels - long + hollow tube [2).

able conduct water and mineral salts +direction {*f)

no cross walls or cyloplasm [2]

continuous hollow columns + eficient waler transpot, {5
fignin deposition [')

prevents the collapse of the structures. ['7;)

When bundled together]'/2),

provide mechanical support to the plant. |7y}

(max 3 marks)

mesophyll cells surounded by a thin fim of water ['h).
vrater evaporales {7

lost as water vapour when the stomata of the leaves are
open ['4}

This lowers | '] the vsater potential of the mesophyll cells,
Water moves from tha nelghbouring cells + vsmosis [Yh)

a suction force |'5,) was created

resylls in waler uptake ['/) of the twig from the photomeler.
water level at the calibrated pipefle wiil decrease, indicating
the amount of water that is absorbed. {1}

presence of sunlighl incraases (] the rale of valer uplake
by tha twig.

In dadkness guard cells at the leaves are flacdd + slomata
are closed ['5},

litie transpiration + fittle waler uptake [V

stomala open + increase the rate of transpiralion. ']

[Total : 8 marks]

(@)
{b)
(c)

515% 13 x 0,2 = 139 cm®

anaerobic respiration {'/,)
additiora! energy[').
lactic acid [1] produced
rouscle fatigue ['4].
breathing rate continues to be fast [/
Tofal : 7 marks)
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{a)

o Gene-asegment of a chromosome '} +

« asequence of nucleotides and it codes for a single prolein
{7l

+ An aile!e isone cf the al!emale forms of agene n

i Lo
+ Dominanl :efers o the gene that is able lo express itself 2]
s Same nhenotypa in_both homozygous and heterozygous
dominant, (73]

(c} Let N represent The allefe for the Normal wing
n represent the allele for the curdy wing

For the female parent to have normal wing, it hastobe Nnor
NN,
Cross one ; if the female parent is NN

Parents; Phenolype  Curly winged X Nonanal Winged
Genolype nn NN

Alleles an N, N

Fedisation

F1 Generatlon. Genolype Nn
. . Phenolype , nommal y ¥
Ratio Al Nomial Winged

Cross fwo - if he female parent is Nn

Parents: Phenotype  Curlyvinged X Nomat Winged
Genotype  nn Nn

Alleles na N, n

Ferllsafion

F1 Generation: Genolype  Np, Nn, nm, on
Phenolype Normal  Cutly Winged
Ralio 1 Nommal Winged : 1 Curly nged

As shovin in this csoss 2, the female parent has to be
heterorynous (Nn} if she was fo contdbute a recessive allele ()
lo produca a curiy ‘Mnged offspnng whu:h has genog@ of nn.

T AT R oL S I LA O
T Ty ol i LI TP TR M



{a) Explain why it has been passtble for Nightless birds, such as
the fakahg, {o evolve [n New Zealand,

« Marations + (e.q. fliohiless birds) + mutation, [1]

« Adapted lo lhe emvironment + e.9. by being g specialistin
arassland {1}

« Nature selection ccnurs [1)

» Survival of filest (or explain this lemn e.g able fo compete
and survive and repioduced their own kind.)} {1

(b} Suggesl vy low geneiic veriation in the popuiation of
takahs is undesirable,

May resull in exiinction (1/2} because population may not have
resfstance to diseases {1/2}

{c)
{l} Suggest one differente between artificial selection and
natural selection.

Artificial Selection is when the selection of a trait {in plants for
animals) 1s caried oyt by Man while Natural Sefection occurs
when envirenmental Condilions determine which combination

of alleles {genolypes) will sunvive and reproduce. 2]

(i} State two processes that led to increased genetic varialion

i the population. - -

4. Environmentst Conditions
2. Meiosis {independenl assoriment and crossing over)
3. Mutalicn
4. Ferilisation
{any bwo)

Tolal: 9 marks]




{a) pollution ; [1]

{b) ) carbon dioxide/carbon monoxidelsulphur dioxide/various
oxides of nitrogen (R symbols) ; {1]

{ii} global warming Jearhoxyhaemoglebin/acid rain
- (effect must be relaled 1 named gas) 1 [1)

{c} {i} Any two from: ‘drainage from [and, iorvsalUnuirients or
named, sewage, dung, warner waler;; [2]

() bacterfa in sewagelfcow dung ;
decomposilion ;
oxygen used up;
bacteria + respiration ;
anlmals/plants + unable o respire
[max 3)

[Total ; 8 marks]

Sectlon B

{a) The shorest pathway for lhe molecule (o take is
{o fravel {rom the veln in the am lo the right atdum and
vealricle of the heart, ['4)
enter the lungs via the pulmonary artery [/} and
retum to the feft atrium [*) and
venlricte of the heart via the pulmanary vein, [
| » » The.molecule then exils the heart via lhe aora (/-] .and
travels to the kidneys via the renal arlory, (/2]

[max 3]

(b {i)

Graph
Labels {1}
Plotiing 1] -~

Shape 1]
Appropriate axesimore than % of graph paper 1]

fmex 4]

(i) 1 hour
.| (iif} The drug molecuie travelled fo the fiver (1} where il is
metabolised '3} into smaller molecules {'f).

[max 3) '

téé_
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{a)

ref. hypothalamus

hervous coirobimpulses/brain

less aclive sweat glandsfswealing slops

{Adnactive)

less evaporation {of sweat) (R no evaporalion)
vasoconstiiction

of arteries/-enoles/blood vessels (R capillariesivaing)
less blood

lo capillaries (A cef. heat loss from)

less heal tost

shivering generates heat/hair erection decreases heat
loss (or insuletes)/adrenatina

releaserhigher melabolic rate

one behavioural reference (e.g. moving/putting clothes on)

{max 7]

{b)

L]
L]
L
»
L]

a change (e.g. in level);

is responsible for! iriggeringfcausing/

vaith ref'lo receplors;

a responsefreaction oocurs;

(which leads to) restoration of original level;

{max 3]




Either
{a) Describe the palh {aken by a molecufe of axygen as it
passes from alr in the lungs to a muscle call in the body.

Enfers the nostrils + [air is warmed and moistened];
Pharynx - tarynx; :
Trachea;

Bronchus (must be singutar);

Bronchiole (must be singular);

Alveolus (must be singular),

Dissolve in ihin film of moislure;

Passes through the single celled alvediar vall;
Diffuses inlo the capifiares;

Diffuses into RBG + binds with haemeglobin;

RBG will be camied to left venlricle of heard + by the
pulmonary vein;

« Left veniricle contracls + RBEC will be sent to all parts of
the body including muscles.

P 2 08 9 & @« 4 9 & 3 2

imax 6]

(b) right {ventricle) vall thinner/left (ventricie) vall thicker OR
reference less/
more muscle OR weakerfstronger conlractions ;
(A smaller—Largern
(pulmonary} shorler distance to fravel {A only lothe lungs);
lile work (or effort) ko da against gravity;
avoldance of damage {o fung capiltaries/low pressure
- equiredinlungs . .
(body) high pressure for kidney Rlration ;
oxygenfglucose (o braln ;
[raax, 3]

OR

{a) active sile ,

of specific shapsa;

subsiraie | .

fitYare complementary ;

any ref, enzyme/subslrate complex being fike lock and key ;
siress on substrate molecuie ¢

product forraed ;

atsoworks in reverse ; fmax 5j

(b} reaction rale increases;
similar o key turning more often ;.
more energylfaster movemen) of molecules ;
aclive site changes shape |
proleins are deratured by heat;
permanenlly ; :
reaction stops;
. substrate no longer s achvesile; . -

key no longerfits lock ; fmax 5]
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1 Which saries progresses in complexity?

oaw>

chiomosome, DNA, mRNA, nudleus
DMA; chromosome, rboseme, mRNA
mRNA, DNA, chromosome, nuclaus
nucleus, chromosome, DNA, mRNA

.

2 Which fine in the table comreclly Identfies these body companents?

Brain, spinel cord and nesves

2. Bbod
3. Neurans
4, Slomach
Cell Tissue Organ System
A 2 3 1 4
B N 4 3 1
C 3 2 1 4
D 3 2 4 1

3 Inthe situalicn shown in the diagram below,

-

Parilaly pomeablo
m_ombm ~
(Stalysiz wiing) profeln

A Woalerwill enler solution A and the concentration of solution A will increase.
8 Waler will enler solutlon A and the concentration of solution A will decrease.
C Water will enter solution B and the concentration of solution B will increase.
D Water will enler solution 8 and the concentration of zolution B will decreasa.

4 The table shows the concenlralion of a substance inside and outside four differant cells.
Which cell would need the most energy to absorb the substance by active transport?
cell | concentration (arbitrary units) cancantration (arbitrary units)
insida eoil outside coll
A 3 6
B8 3 9
c 5 3
D g 3
CCH Preims 2014 5158/
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5  Three different inleslina! amylase sclutions are prepared as follows.

1. Amylase solution
2. Amylase solulion of pH 8
3. Amytasa soluionofpH 2

A shallow dish which holds agar jelly conlaming starch was prepared. ’
Three simitar wells, X, Y and Z are cut in the jelly and each well has a diffecent intestina!
amylase solution added o i as shown In the dizgram below,

amylase soluton

%2 | “

S

X Y A

op vicw of dish '
after 24 hours key
(& jelly stafned
" Tight brown
Bl ity stained
. blue-black
Which amylase solution was placed info each well?
Welt X Well Y Well Z
A L) 2 3
B 1 3 2
C 2 1 3
D 3 2 1
M Peetons 2014 51581 T Page3. ) . “" Tumn Over
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- }
A Chiorefla cell (a uniceliular alga) is pul In a beaker of distiled water, Which of the following
graphs curently shows the change in"volume of Ghiorella?

B

A a
Vokumo of Chiorolia ‘ : Vol o Chloreity l :
. . Teng -
c )
Votne o Cioret ‘Job_meelahmh
ErtallH .

Tirma

The figure below shows the structures in an animal,

The proéeses which would eccurin a iving animal at A, B and € are

A - B c

A Egeslion Absorplion | Assimitalion
B Ingestlion Digestion Absorption
C Ingestion Digeslion Excretion
D Chewing Excretion Egeslion

Which characteristic activilies of fiving organisms are similar lo the burning of pelrol-and the
relgase of exhaust fumes by a car?

Buming of peirol Release of exhaust tumes
A Excretion Movement
B Moverment Nutsitlon
c Nutriion Respiralion
D Respiralion Excrefion

SCHPrefims 2014 S15a/1 . Page d



2 Thelable below shows an experiment caniad gut by a student.

Step | FOod substance Substance added Results
1 X lodine solidion Blue-black -
2 X Banedlct's solulfon . Blue'
3 X Y Z formed
4 X Y {boiled) A mixiure W is fonmed
5 Z Benedict's sofullon Orange-fed precipttate
6 w Benedict's solulion Blue

Which of the following cotrectly identiffes W, X, Yand Z

W X Y i

A | Reducing sbgar Starch Saliva Skarch

B Starch Starch Saliva Reducing sugar
C Starch - Saliva Reducing sugar Reducing suger ]
D | Reducing sugar Reducing sugar Saliva Starch

10 The graph shows the restlls of ap investigation into oxy'gan refaase and oxygen Intake by a
green plant in diferent igh! conditions.

start of
Erevi atlon tght ond of
hﬁ md\odcn . Ivusligobon
Incressing 1
axygon
” rolease
MRV EEREEE
v f hours
hasasing
" omygn
Intake

_ Fos hew many hours did respiration and pholosynthesis lake place during the investigation?

Resplration/ br | Photosynthesis / hr
A 3 5
B 3 5
C 4 T
0 10 7

_-CDI.PF&!:?I:INS‘ISEH i Pages A " TumOver.



11 Variegaled leaves of 2 plant were Suppﬁ-ed-wﬂh radivactive catbon dioxide (*C0.) during a0
-experiment. Leaf X was kept in the dark and leaf Y was keptin the light. Al the end of the

experiment, the radioactivity in the leaves was measured. The resuils 4n arbitrary units are
shown in the boxes in the diagrams.

X (s

¥ (ighy

-~

What is the most likely explanation for the leve! of radioaclivity found in tha yellow zone of
leaf Y?

A Pholosynthesis ocouts bul no storags of starch oceurs inthls zone.

B Fhotosynthesis proceeds slowly in the absence of chlorophyil.

¢ Products of photosynthesis are {ransported Into the yellow zone,

D Radicaclive carben dioxide giffuses into the leal and accumulates there,

12

Transpiration rate was measured in the bean, Fhaseolus vufgans. Three identical groups
wara tested. In group X the sojl moisture was high, ingroup Y it was njedlunt and in group Z
itwas low. " .

-

The graph below shows the results of the experiment.

s+ =l esmma=s Grouwp X
- HIEN £olwRthe COMern
~.
¢ ", bedum yiliratnr content
29 |
— Grousl
Lty posbavelar coman?

WD Ron

oo »
(artkrary V=
!

03 |
o 2
T2 4.00 5.00 oo 400 “woo 12.00
midnight -y am rooh Py n rridniphd
g of day

From the graph, we can conclude that

A stomata were closed between B.00 am and 4,00 pm ingoup Z

B no waler was lost batwesn 8.00 pm and midnight in group Z-

C the rale of water loss through stomata was greatest In group X,

D at 12.00 noon, waler loss in group X was four times greater.than water koss In group Y.
CCH Profims 2014 51581 . Pageb |



13 The photomicrograph below shows the transverse section of a dicolyledonous siem.

e I8

- . e
L T L e

Al e I

I-a.:z .u"vn’.‘ - Pal smann,
» ‘gﬂ'--s:a s ay

[ daisd
AP E S e Py
AL A KT

34

s
6
F
Which of the following combinations is correct?
Roductionof | Slorage of Transport of | Productionof | Transport of
water loss fcod water & new colls food
mineral salts

A 2 4 1 3 6

B 3 5 6 4

C 1 4 b 5 3

0 |->. 2 ] 4 3 6’

14 The graph s%m'-"pressure changes in lha felt side of the hean, during a single heartbeat,

At which point does Ihe biouspld (miiral) vaiva open, allowing blood to ficw from the atrium to

the ventricle?

CCH Prelims 2014 51540
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!
H
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in atdum (28] o= 0.4 0.6
Himeltanconda
e
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15  The graph below shows how moving from sea level fo the mountains will affect red blood
calls. Based on the graph, which of the lollowing condusion eannol be made?

v
i
- i
.1
"-'-—"'E.
[ 3" .
=
s
g -1 -
5 :
? ]
I
E .8 v ' =
g ap—i— i. -aﬂ....,:.._._.._:.. L R TS 3 i
: : : )
- SO BNy - L T t 3 . L ~
H . 1 H v H L}
I ] L ] 1 I} ]
-4 & a =2 L] 2 Ei

Time (aays)

A A person who has Jus! amived at this altitude will feef breathfess.

8 I takes o least 20 days lo get used to the ‘thinnes alr,

C ‘The percenlage intrease in the number of red blood cells is 60 %.

D Bxerclsing ol high altilude helps a parson devekep stronger Ing muscles.

Questions ‘l'li lo 18 refer to the dizgram befow which shows twa set-ups used lo study
anaerobic rgspiration in yaast: -

paraffin oil

yeast and balled
diuted glucose
solulion

Sot-up 1

The table balow shows the resuits obtalnad:

Set-up Rasuit
1 Alcoho! produced
2 No aleohol produced

16 What condlusion ¢an ba drawn from e resulis7

A Yeast respires acrobicelly at high glucose concepiration.

B Yeasl breaks down food tompletely at high glucose conceniralion.
C Yeasl is killed by dehydration at high glucose concentration.

D Yeast cannol respire anzergbically at high giucose concentration,

., CCHPrefns 20045581 L. o - _Page8-- .. -



as biood passes rom P o Q7
Carbon Salt Urea
| dioxlde -
Al Deorease Detreasa ncrease
B| Perreaws Increase Decrease
C Incressa Decreass Decreass
D} Inoease Decrease Increass
 CTH Prodms 2014 51584 . . Page9

17 Whichof Ehe foliowing Is not assential for crealing an anacrobic conditien in the set-ups?

stopper the flask
vasallne the Joints

add paraffin off

bot lhe glucose sofution

SRS

»

A land 2 only
B Zand3only
C 3and4only
D 1and4only

18 Sclutlon Xis used to tes! Ihe gas praduced in the flask. Solution X can be

1. lime water. .
2. sodium hydroxide solution, o
3. sadium hydrogencarbonate solilion.

4. hydrogencarborste Indicator solution
A

19 In o dialysls machine, afl the following would take place axcept

A diffusion of salutes inlo the sumrounding fluids,

5 biood eells are prevented from leaving the tubing.

C seleclive reabsorplion of salls,

D blood fidws thiough a tube with partially permaable walls.

20 The diagram shows a saclion through mammalian skin,

b N i T EA T T X s L OTTT,
SR [, T S A e T P T e

P
Q

b

ok

Y¥hich of the following changes in concenirations of cacbon dioxide, salt and 1rea take place

., .Tem Ovor

24|



21 Thegraph shows changes in a persen's Internal body lemperature overa period of time,

During which period would the artedoles supplying blood fo surface capillaries first bacome
consincted?

8
i

¥y &
L L

3;6-4

P R R R N

internal body lempeacture £ °C

be e e =t -
SRS Y

i

Time

- Tt

22 When a rabbit was shown to a cJassroom of kinderganen kids, it was very frightenad,

resulling in anincresse In its blood sugar, Which substance is respensible for this increase?

. »
A Adrenaline

8 Amylase

C Glycogen

D 1nsdlin

23 Which of the: foliowing takes place when a person moves from bright to dim Yight?

> Ry .
A The drctlar Muscles contract and the puplt entarges.
B The cicular muscles contract and the pupll becomes smaller.
C The radial muscles contract ard the pupl anlarges.
O The radial muscles contract and the pupll becomes smalier.

24 Which of the following involves both the nervous and endociine syslems?

A Ayoung boy developing a deepes voicz al puberty.

B Fesling “pins and noedles” in the fags afer siting aross-egged.
C Hearing a biezlng sound at the ear and ying to kif a mosquito,
D Running after a snatch thief,

OOH Prefims 2014 51521 Page 10



25 A boy standing on a station platform walches a distent train approaching the platform until i
comes to 8 standstill. Which of the following graphs coirectly shows the change in the

cirvature of the lens of his eye?
A 4 U {
g \ e
g 3
z Z
3 3
b 2
3 3
Time > Teno B
C & D

© Lofts curvature
W
Lens glirvature

28 The diagram below shows the working of 3 synapse between two neurones.
)

What do arows 1 and 2 represent?
1 2
t_A | Chemical bansmitler Stow acting homont
B Choamical transmitter Chemical transmitter
[ Nerva impulse Chemlcal transmiiter
3] Nerva impuise Stdw acting homone
" CCH Profims 2014 51507, S . Pagett. . no T " Tum Over
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27 The diagram shows the main parts of a Hower. Wiich tabelled parl shows that this flower is
insect-pollinated?

1- 2 3 4
A Arnniolic sac Cervix Vaging " Uerus
B Utenus Vagina Anus Cervix
C Uterus Vagina Cervix | Asniotic sac
D Amniotic sac Corvix Anygg . utequs

COPrEins 2044 515871 Page 12



29

31

32

Which of the {ollowing are genetically identical?

Kitteas bom in the same litler,

Fratemal (nonddenbeal) twins in the same family,

Seeds produced from the same plant,  ~ - : '
Plafis produced by fissue-culture from different parts of a leaf,

gqQwe

i X units of DNA are present in the nudeus of a cell during Interphase before DNA

replication, what is the relalive amount of DNA presefit in this call during anaphase of the fist
melosis?

A X4
B X2
c X

D 2 ”

o

In order to produce farge quantities of human insulin, genelic engineering can be carried
The lollowing shows the processes involved in the procadure,

1. .Remove plasmid ONA from bactesia

2. 7:Grow bacteria in fermenter lanks )

3. Inser Insulln gene Into plasmid DNA

4. Use of delergents lo break nuclear membrane

S. G plasmid DNA using enzymes .

B, Isolale human insufin gene from chromoseme using enzymes

Which 'r"épresents the most fogica! sequence inwhich these processes are carried oul?

. 1,
' 6.
' 5,
l1'

o’
M o g

P

N

gaOw>
Y-

€1 = = du

MW MN

£
o
L2

f-Y
S

Potlen grains are uswglly produced in [arge numbaers 5o that

the species can-explore new environments.

competition among the new plants can be reduced,

they can help he dispersal of new plants,

they can have a greater chance of reaching other flowers. . :

onm

" copromms oM sisws o S Page13 . t . Turn Over
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33 Only people who have the dominant allele, T, hava the ability to taste certain chemicals. The

pedigree chart shows the transmission of this gene in a family,

v a
] mato 1axzor

I § meln
non-toEtes

O temale 1astar

® fﬂﬂa‘?:“
PO ot
What is he chance thef child R is a male tastes? -
A 013 = s
B 025
C 038
D 075

A farmer saves the seeds from his besl maize crap plants (o sow for next year's crop.

This is an example of

A Astificial selection,

B Gonélic enginesring.

C Natural'selection.

O Geneticyaradon. :

35 Which two stalements about confinuous variation are comect?

The heights of adult humans will partly depend en the qualily on their diels when young.
During puberty there is a dramatic growth spurls,

A group of adull males had heights ranging from 155 em fo 220 em.

Buring old age, people tend to shrink In helght,

Humans grow laller during Infancy and childhood.

tand 2 -
1and 3
‘2and 4
3and 5

D0O> aarwps



36  Somme of the concepts included in Darwin's Theory of Natural Selection are represented in tha
diagam below.

Natural Selection

Over-paputation Compebton b4 Swevival of the Fitest

Which concept coufd be comrectly represented by X7

Melosis

B Mutation .
C . Genelic variafion

D Transmission of acquired traits

>

a7 Which graph skows the most likely affect of pollulion by sewaga on the amount of oxygen
dissolved in a river?

A B
dsstived dissolved
axyEen coqygen
sewage T downs pemsiream
outia ' ou
C b
dissolvedd__/" dissolved
Xygen wygen
t distance } distance
- SewEge SE¥RNE
downstream . downstream
GG!P;"o.mman;-tsmn. * Pagets - - B Tum Over
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For Questions 38 and 39, refer to the diagram below which shows the refationship between some
orgenisms living in a lrashwaler |ake.

38 Which of the following organisms isfare primary consumers? T -

1. plant plankions

2. Cyclops

3. Prawns

4, Tadpoles with intemal gifts

o+ only

t and 2 only
2and 4 only

A
8 2only
c
D

39 Which.of the following statements about this food web is lue?

A There are three herbiveres in this food web,

8 Only twd food thains are present In this food web.

G Allthe tadpoles present on the food wob are primary censuraers,

D The ulimale source of energy is the plapd planklens and pond weeds,

40 Which are the two factors that contribule to the shapa of the pyramid of numbers shown
befow?

1.
2.
3.
4.

oae>

]

a lamga number of small camivores
a large numbar of small producers
a small number of larga camivores
a small number of large producers

jand2
1and 4
Zand 3
3and 4

END OF PAPER
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Name:

LI

{b)

SECTION A [50 marks)
Answer aft questions in $his section.
Wiite your answers in the spaces provided.
Qutline how smoklng'leads to
(i) Chronis bronchitls

(i) Emphysema ’
. N

B e e A A N e AR A AR SRt B A Al N R kA PR AR SN R AN R N PR R RN RAE AP EPA N A Fh rer rh YA R PR BT 0a P D AR

LT T P S P S

Gemnmem arnen pRE e e ut G mm e Bna ARSI AN AN

I A, SRS A 2

Briefly explain how these wo diseases lead lo difficulties in breathing.

-

e L s A st r et re et arara Bae STa'aAE ANE NI R ENINN ITT AR TARRSIRES Ine Sun 204 bunn R AP ST R RS [ECTS

PO A N B A s eu e P e b a Py mE A TR TN AR A A LA R AR R AR L VTSN Sam A
A

"

S AR IR FRE L aE bR e ra sk s AR bd sanabRR YA BRAE

B L T T L T P T T T T U TP

P LT T Y PR PP

[Totaf; 51
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/ Fig. 2 are kwo graphs showing oxygan uplake {Graph A} and factic acid concentration {Graph B) in the
blood of a man before, during and after a shad-period of physical exercise.

{a)

()

Bosy Body heving Body
ot exdrche : =L TEsT

Graph A

Oxygin uptoka by the
body larbiteary unlt)

b

Time -+

Shaded area A Fo,

Eth
.

Graph B

Lyetle aeld concantration
in blood farbltrary valt)

- Fig. 2
Explain théﬂ,:&!crease in tactkic comeantration in the blood at the beginning of exertise.

¥ -
.. Y

L P e L AL T ] sermranwr A et L LT T TN

T et T R e e e e e T Y A R L R L e L R CL R et b el L o
T L T T e e L T T L e L e e LT S T

Slate ire biologlcal tenn used o represent the shaded area on Graph A.
Explain how the volume of oxygen in the shaded region Is related to the amount of tactic add in the
blood.

DTS T L T L L L LT e e T R P LT L e L L L L e L LT A S L L T
....................... Erdbubtetinmnan Fresmre ey et pamagery anmmewns wen avrmv et cvwry
rremie LESTE T avemenvy » P T L UL LI T EER R T S T Y
B Rt e UL L A e ey ranpamennmesamnsnn sepneas fA) |
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{(c) Describe the affect of lackic acid during exerclse,

LR T T e

Fig, 3 shows animal cells in differenl stages of mitosls.

" - a
- & . Celld
r .
Fig.3
{a) Using the number given to each cell abova, armange tha stages in the comect miolic sequence.

L R T T e

(b} Wiatis tha diploid number of chromosomes in Cell 37

e T T

......... )
(c) Complete the table using letters A, B, C and D from the diagrams in Fig, 3.
11

1. AHtachss a chromaiid o a spindie fibre >
2, Breaks down at the beginning of mitosis

3._Fomned by bongiudinal division of 2 chromosome
4. Pmduces spindle Fbres

[Total: 3}
" coH Presms 2014 St587. ) Tl . ‘Page 4
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/ Fig. 4 shows the inheritance of sickle-cell anaemia iy two famifies, A persan who is a carrier of this disease
usually shows no 1l effects,

Family 7 Family 2

B0 O+

3 2 4 - Femals with sickfe-cell araemiz

Key
3
D
! 6 E ! - Male canier
@ - Famalo carder
5 6 7 8 D
_ ! - O
1

- Male wilh sickla-cell anaemia

- Unaffected male
- Unaffecled fomale . .

L

10

Fig.4

(ai * Stckde-cell angemia ls a genelic disorder that results in the red blood cells having a 'sickle’
shapa and a reduced ability to cary oxygen. What is the cause of sickle-cell anaemia?

e L T T T B R I,

(B} Perséh 7 Isfprognant with har third child,
Usa 2 genetic dlagram 10 show how It is possible for this child o have sickle-call anaemla,

fTota: 55

COllPrefims 201451582 . - . .. Page5. . St o e Tumover
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Fig. 5.1 shows a vein passing between two muscles.

Valve A Muscle Vatve 8

Vein *

Fig. 5.1
(3} When tha musclos contrac), the pressure of the blopd in the part of the vein between valves A and B

changes. Explain why this chanrge in pressure, together with the action of tha valves, helps the blood
to flowr{o the hearl.

b L el R T T LT T

e et T L S,

K
e e b R T T T T P T T ey LY L L LT LYY e
= 3
-
TPErkerrnason s tae syt i b are bl » - LRSI EEL AR ELER AR At bel FARRL s bntunha o hey S0inipabuatyaned

(b} Describe how capillaries are adapted to enabie the transfer of mamoed substances between blood
and tissue fiuid.

e R T T L LT LT Y e

TS EEENLN bewrrera e ass BOS LR chn boby b pard . L T T T Iy PP
reerems ey L L T T T Y T T —vue LT R R PEETY R P PP T YN P
R D N S, mereen ot puna P L LTy

B e e e L s e D L L L el rord he B0 B =B rE8 B 48 PEEE S0 S o as ad pme P s e S v e VA LEESSn P08 Sua Ban Bosfon e s ben tranrarnvanpe e *

T e e e e e L a1 e e L 640 e v s L e s il mme mam s m e b B BS SR m i EE g es & be A Y SR Sl ar rrrsasaerasamaasprn

.......... e veaes it emeet camerasemeare
ceerrrrmeerarens . - feehet s e et s re s A eSS 4R SR b mar e e asareenn srees

CCHPesms 201451582 - R .'Pa'gas-'_-‘_. . EEEEREE "7 Tumover -



(c) Fig.5.2 shows the telaﬁon:ship between the pressure in the veing retuming blood into the heart and
stroke velume {the volume of blood pumped by the left venliicles of the heart in one confraclion),

120

]

L

o

=

5 & 7 8 9 T
Presyure in vein/kPa
. : Fig. 5.2
{i} From the graph, describe the relationship between streke volume and pressura in the velns.

L T Y P Y T P L TR LR Py DA

Besssesanart bips o s bhiptarabetarivay nanlsernbvntidnw

TR AT  Sy—— e[}

(i) Whdt informalion would you need, oiher than thal in the graph, lo calculate this person’s
cardide output {the volume of blood pumped cul iy the heart per minute)?

L T P IR P

ssanan B et Lt IR TP T

cmsesrrranstmievenemnnn

(Total: 8]

" CGH Prelbvs 2014 51587 Paga 7 - Tum over

mervEtamEmermmes prmysnngtareonl veRersysnetatenrnt —are seisassermanstensionrai 1{1] .



& ({a} Flg.6shows the energy Row through a food chain,

Fig. 6

{}  Calcutate tha percentage of the snery received by the cow which is available ta 155 human,
Show your working,

.- . Answer= [2}

Explain, in leqms of energy, why it would Be befter for humans (o eat batley directly,

Q)

Eetme i eagran

Fetnaan A et et L T T

T e s e e O Fe L ST R T e e U SR P b PP trr VIS EE e ANE haaprsan fer e s rasanas e hnresabeen [LLIE T TE P O P

T T P P R L Prsvsaret sl pm———

sevensnns R R D LT TR TP

L L S ss e SRR A RS e bR R taaAR NS em rae e s R ] harnaa E e,

B L L N YL

-------- 2T [Ty [ LT T

i e e B T P

{iM  The herblvores are mammals, Suggesl why they lose to the en

vironment abeut 80% of lhe
energy they receive, bul the pfants lose only abotl 50% of thelr energy. ’

L L L Ty e T R et P r v s e e e B P P e P a e P o B T o bim b m e T e RO RO R A TS Srd § b rbmbmnbnn g g pms

RS L R T L TL YN T TIPS eI TIe st rnsavan nan

T e e el harr S et S m T R YR R P AR AT aVh  re b ey TS E PO 8

e e AR L LT T Dt R Tl T T Y S e At L L I

e e R G L T LT L

i erereaes e as s e s b srme et s see e e e een w2
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(b). (i) With reference lo Fig. 6, draw a labelled pyramid of erergy for the food chain.

{i) Stale two advantages of using pyramids of enerngy instead of pyramids of bicmass!
the feeding refationships In a food chain,

-

P

"y PN rrrvevIREAN Rt AR batddnrnnenars

rouwen B T e PR,

R et T LT T e R PSP

O g A A e LT NS Fe AR F e AR B a A b hn g b E B e AL b hmnyeae v

-
L)

Flg. 7.1 shows the menstrzal eycla of a humaw female,
and the levels offwo fomale sex harmones:

rnommm‘on_ . manelipalion

thickness of
usine Enlng:

tovel of fesma
saxhoimons X

Koyl of tamjolo:
sexhomonan ¥

AR IALLISRAER R FEA S L2 AR ka :l-:ul

14 0

Fig. 71
" {a) Howlong Is the duration of the menstral cycle of this woman?2

CTH Prefims 2014 515872 .

EEI

Page 9

1

[rr

o represent

L S R,

are ate sbre

STV SRR |- |

{Total: 10}
with changes i the Ihickness of the ulerus wall
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{b) Wih reference to Fig. 7.1,
() When does ovulation gccur?
et ereetr s s e ins NS "SR . A w1

Stale the days which sexual intercourse is mest likely to resultin pregnancy. Explain your
answar.

R e R T o T A,

A e L Y T TT L Y T

R T
e

B L LT T T PSP R e T

messmrunas .

-
------ L T T PP .

(it} Withreference lo Fig, 7.1, stale the changes when this woman becomes preghant. ~=

.
S e e e e e e S TS AN R R R AT ks AR YRS B At g e e aar e e peamE— b e phrd ma LTS R ",
EL L TR T S P LA L L e L T T PR Y T P T Ty P P T

dbrnntemaanunaasprn [LTT1N LI R T T e
it D R LT

LE LT Reakey neesev sttt ntbar
.

AR NS N RNy iR At R P St e aa ban pe e 4,

-

rrmseserus s EsaEaLee s nebn st umanras faermas FPPTSONRNN 4 |

(¢}  Using the nformation Trom Flg. 7.1, completa Table 7.2 for hormones, X and Y.
& N .

'Hom;'one Nama of

[51
Functions Explanation
Hormona . e LT T

Table 7.2,

{Total: 11)
CCH Prolina 2014 51507 W Pege1d . 1. Tumover. . .-



SECTION B [30 marks]
Answer all questions in this section.
Question 8 is an Either/Or Question.

/ There are two types of plants, Caand C4 plants, which differ in the Kind of pholosynthetic mecharism they
have, and this has a direct effect on'how efficiently they photosynthesize, -

Rice is an exarnple of a C3 pfart whila malze Is an example of a C4 plant.

C4 plants uses a difierent enzyme, called PEP carboxylase, which allows CO; to be taken into the plant
much more quickly compared la C3 plants.

{3} Use the dala in Tabla 8 below o plot a graph of rate of photosynthesis agéir'ss'l wator uptake,

»

Waler uptake / mm® per | Photosynihatic rale/ mg carbohydrate praducad’per
-min pnit area per min -
Rlce (€3 HMalze (C4)
2 1 - 4
) 4 3 10
: 3 7 35
B 16 46
10 - 20 48
12 krd 54
- 14 ) 42 ‘ 58 -
PR 16 55 60
L 18 72 60 .
. 20 72 60
5 R{3
Table 8

4

COHPrima 2004 51362 Page 11 ' "Tum aver



.
L
38 .
. i Fdop - ) -
: .
7 ==t T r : o
3 “fhee e SIS H Tofl- 3 » b e i ] - N
- L X = - - ol + g g %
L8 =it 3 - T T
= ] 7™y x i
: J-THT <33 i -
L1 I L) - - L - ™ =
B - r =T Ly oy pes T
- - r- 1. e - =
- ] Ly ol
B 2 2 L r ~
Pl ¥ =HH P HH - 4
- . 1= i
- T = oy a3 2 - b
-_— - = T 1— 4= b 3 e b bl Jses §-rd A
1=y rad ud o O ’ -
: Tk - = .
3 : t = 03 TRaE : - z
r 4 3 L L3 i
3 n i - . 3
: vy 1
T T £ T B e ; -
EL IETHTIIN HH . d i
: : 3 I
e L 5 Fod | £ JLET T ey ] T s o P
L Y & ry = T ¥ r
-4 = v - — 2 i 3
rw A T T T T -
i o T L .
H= L 41 H . ik - i -
. > . :
I - +
) L3 > L2 0
3 1 + B n re r
KRS L L3 X . ra bl r 3
=T T 3 * T C% 8 43 I
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{b} Descrba the relationship between waler uptake and thé rale of photosynthesis using curve for malze
from your graph.

e e Y

B e T T T U P

T L L s o e el e ae mes PR 4 LAt et St e w P e P s TR Sraw b PR ans Fra 20801 Snn 6B BE 40 PES 0 pusehe nansrmsnmnans vas

ruseany L

B re

EEE R NrLeeNS fis b rrrraraann

i

it L T N

T L e L ekt bes st b haamen s are e rmamne se s sabee bbb bam s sme i en smmmsrareecrass sen ] D]

(c) Explain which plant will grow beller in desert areas. i

- 0
b o e e e e e e g A Lot n r Rt a8 b LA r Bt b hmd e mone ™t o besbu s asbmtsaan bhnknntsshs opuonyysayey retotalileimererancen

T o NN N R | | |

{d) Sdienflst aims to create rice plants with this C4 mechanism tvough genslic engineering.
Outline in detad how the abave process can be carried ot using biolechnology and genetic
engineearing tools.

It e R T Ll LT T T T,

t
Lok
T T e e e b e el B e m iR e Te N AR RES A kn s aa e bra e g R Rrpan D L L L LT e PP,

> Y . -
D LT T .
5 .
etk ceerrencames s srn et d Y mr e a e s b pRa an vompaupe Fr— - rebrtevmanrassianen .
......... B T
LETRT LT T PE - T T Adbbiemansmsnnan Iememecrrmpenery L D T ey had R L LR e L L L R TP T P T T T Y

S e A e e s e e v B0 0 M 3s bt 10 R be rm g s b3 BN AT T e o Bayd o4 b hr bhrd 3 bh abe R s RAn H0EAEeey mrers bl e ay on [

USSR O

{Tolal:12]

R L T T T T T Y] T vrpupupuy

.. Tumover
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Fig, 9 shows changes in e late of secretion of two pancreatic hormones, Aand B al different blocd
glucose levels in humans

) ) .o U ae

hormane A Y hormone B bormorne B

LY
\\‘. Tgene
) ; T ; ; 0
W & B I 00 420 190 160 -

pormz] lovel
Blood gliicase bevel {mg per 107 mLy i

Fig.9
() Déline a hofmone.

(b) Whrch hormone will play an active role In the controt of blood g!ucose level from the nommal level (o
40mg per 100:111.? Give evidence from the graph fo suppost your answer.

eSS reymosmmn v dpnetrsrmnar

BT L L T L g P e T LT YT U P
R e . M

SARPEREES we TR bue Bin e FLTT, - BT T TP S S

IR EEERER RAG AT FEABALS NP NS UL Ayt yen et hut A n s okn b s b Pt AN Rt T P RN R TR TR R RN b b hod At p TR AT AN LN et b bt med b
R O e R SR SRR AR rn i rmnr E B En RSN SRE R A SRS S EYS AR SEE PSS AR SRR L e A e N AT AT LR R EEEERRE B RS

SERAERETE SR AT P EAR i b P b ST AT ST e S LR T Ia]

(c) Menlify hormone A and stafe how this honmue contrbutes to the homeostatic control of blood
: glucose fevel

R e ik e e L L e L T YTy
BB e st e s n s RS P NS F U P ISR AP R raubeh R REa SR NEY SR SERE S0 M hmid aie hrdmmmpme e e A GRS E A B ASLAS LPn ki mmm e T PR PR AN #R Rdy F AR

ermmmrerees at b trresaasarasepsayan e san s mrren . P 4 |

{d) State one way in which a hormone is-different from an erzyme.

S 0 S O SO .- remtasione S )

’ [Tolal: 8]
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10 Either

ta)

L]

Describe and explain in what ways does a plant use waler?

LeERlestemmnan e sasan

B T L LT T T T T T P P NP YR PRy S

N e e e AT Ne KES yR S EPERE NS AR IR EEE BB EE DO Bl ERRSAS SRS tAL e etn mansra s Shabn pat 06NN ALEITE SN SRS SN SPALES ViR IR OER YR SO NS NE NS

L L T L L L T ¥ YT S A R RSP IRRPY T VS PRUY RSy S Y FEY R VR Ry Y ey

L T T T L T T T T T PyRRarr oy T

Rl T T T T L LT TP PP R PP F R Err Y

- S

T T T I I e ¥ TITY T

csipbemshrampoteiavEEEEREE L

.
B T T e e B 1 T LYoy
- -
= v
e as AL Ree b adnann B ik ES ek TaEE bes A S e Rrs Arn vk b b B L T T T S T L e

L T T T T T L T T T T F T T PR TP P PP

R L R LT L e e LRt Lo T T LT FT VY PRI O SRR

B et T Ll L LI T T T T LTI LRI TR PR

wrsnennsf4]

With réference to the vascular issues in roots, stems and leaves, describe the movernent of
essentil melerials within & plant,

) .

L R T T L e e e P TP P T

mesmEpEmLA bmfrrrerausne Ty e per bve rer Y annmpmwes

B T L e L LI T e LY PP

BB SR AL RS S BsS ey nrrew rrm ar e e b bl erw b f eu b a4 b e Rh) P b cerrrR et FATTRNs RT ate nan franpea

et bramas

B L L LI L L L L T R T T T T T VLYY PPy

e e R e L L P T Y PRI I T r

Yo rtab ey bem aesevturn Mebbrvprab b buaren B L L R T L LT TP PP PR PR TP PR PP
-..-........-.......---.-.-.:----..-.. samscasen L L L R e e e L It L L ey L TR )
B e e L T T T e LT TP
) ——mrpern

L T R LT T e Y TR T eI 2 ]

e T R L T P T P T napsass e

L Sy e P ]

erare L L

S OSRGOSO |- |

‘-fl'otai: 10)

CCH Protbos 2014 $1502 Page15 - Tum over



In a study about the growth of a crop plant in a green house, the rate of carbon dioxide uptake by
photosynthesis and the rate of carben dioxkde released by respiration at different tamparatures were
- detarminsd, The resulls are shown in Fig. 10 below.

Key: Rate of carbon dioxide uptake
Rate of carbon dioxide uptake or +—+—- Rale of carbon dioxide released
released (arbilrary unit}
(5] ,

N} WS MR VS8 B 3% i EE

EE2 PRRES S PR O webrs -2

v sx] IV b . .

- L e

.. . ’e H pe

I e e B

IR B G X -

H -5 N ‘e

- )

9 S B i)

=1 4] 0 20 b 40 30 43

Temperature {°C})
Flg-10

¥

(a) Descibe the effect of tempermture on the rate of casbon dioxide uplake,

-’ & .

. - . .
el Ll Tt L Py PP

ea T T T T P P T IR Y )

T L L T T L T T LT Y Y T ey R ey T T Y L S EL T TP RV L)

B T L L L L L PR e L T e T L e T LT ]

D T LT T Py P T WP Y

B e T L T L LT P P P U T PP Y

B T R T P TP E Y Py

(6} Accouni for the change In blomass of the crop plant if It is cultivated at 45°C for several days.

L T Y YT Y ¥ T T STy Ry P

mamsBBese LR T T Ty T P T P Y

.
----------------------- L L L T D T T L Lo

D T Y Ty Yoy

L T T L L L L

wlatLkbasrareELE Tany rensaa I

evecsmarmoarargn

MsEms R EEnpratue

L T T T P P SRS N SR PP P

R L T T S T Y Yy

T coHerefmszO St Page 16 " Tumover
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{c)

(d) .

CHPrims2m451S82 Pagetr..

() Using the graph, state the temperature at which the rate of carbon dioxide uptake is equal lo
the rate of rate carbon dioxide refease,

et bt st et S VOSSO TEO ¢

(i) Suggest the effect of growing crop plant seedlings for an extended peﬁoﬁ of tme at this
temperature, ' ’

T T e e ke e ba et A e br g Ser rm st are St sy s nn mes e

Explaln how the plant may avoid overhealing on a hot sunny day given that lhe soil is well-walered,

R LT TAT P TS T R v rRra R by a e bbb rern ey cns ke b arn e pas pe e LI LILITIrT L TTTER TN .o
.

T e Nt ree b re T v b by bae s mat re g amna L L RS . T

~ LT 1)

e bty bt e e e s te s e yne s by ea gy ue st e vy s e Y e r N gL et rarr e pr e st an s e petrrrame s nae

[Totak: 10]

End of Paper
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Quesﬂcﬂ Answers Marks
1 (3} 1} |+ Tarparalyses cilia + accumulation of mucus f mucus not swepl up the | any 2
trachea / pharynx; points
+ Inflammation of Zitways / air passages / epithefium;
R: lungs are inflammed .
= Prolonged exposure to jiitants + excessive / increase secretion of
mucus
R: cilialed cell { ciliary cells
{i) | » Smoking causés violent and persistent f constant coughing; 1
» Padition walls of alveoli weaken { break down (and sacs loses their 1
elasticity);
e “(B) - |+ (accumulation of) fucus block/ namow ainways + 1ess oif enters 1
lungs; 1

« Decrease f reduced surfate area + lesser/slower gaseous exchange;

2 @ + Oxygen cannot be deffvered to the musdes fast enough lo keep pace 1
with the need / insufficient oxygen supply to muscle cells;
R: enemgy supplled for aerobic respiration s not sufficient

» muscle cells respire anzerobically producing lactic add; 1
- « which {accumulates) diffuse into the blood stream; 1
- . .~ 7 | (max 2 marks if no mentlon of muscle celis)

() » Oxvgen debl: 1

= The shaded area refers to lhe amount of oxygen required lo oxidise
lactic acid; 1

) s The greater the shaded reglonfoxygen debt, the grealer the amount of

lactic adid producedioxidised; 1

R: As the volume of oxygenin the shaded region decreases, the amount
of laclic acid in the blood decreases {catise and effect ts wrong)

) « It causes muscle fatique 1.
R: musdie ache / pain
3 {a) . 23445 s 1
— e — e
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Paper 1
1 C 11 C .21 s, .31 D
2 D 12 C 22 C 32 D
3 8 13 [ 23 C 33 C
4 D 14 [o] 24 3] 34 A
5 B 15 D 25 C 35 B
[ D 16 C 25 C 36 [
7 B 17 A 27 A 37 A
[] B 13 D 28 B 8 B
9 B 19 C 29 D 39 A -
10 D 20 c 30 G 40 D
Paper2
Question AnRswers Marks
b} v &6 1
(c) » CABO; 1
4  {a) = Mutation in the gene / change in struclure of the gene fmutation of 1
allele:
R: genetic mutallon
(b} « Parental Genialype — Aa. Az 4
+ (ametes should be crcled
» Oifspring genotye — AA, Aa. Aa, aa
» Oftfspring phenotype — 1 normat, 2wmer 1 Anaemla .
{ratio not required) Yo . A G C : -
{minus 1 mark—if the descrplion Is wrong)
{minus 1 mark —if no key, R; i not mention of alteles in key)
5  f{a) * Increase pressure causes valve A 1o shut and valve B to open; 1
» Blood squeezed in one direction / prevenl backilow of hlood + Nows
through valve B; 1
(b} * Malerfals iransfermed are glucose J amino aclds f oxygen / other 4
named sujlable material; )
{A): latty acidsfinorganic minedals, :onsfhmnonesrvﬂamnslcozlurea
alleast 2
R: nuirients / dissolved food substances / nitrogencus wasle
Max3:
- walls are one-cell thick tp decrease distance of diffuslon
+ lumen }s small  capiilaries are narrow I decmase the flow rate;
+ dense /large natwork of capliiaries lo [ncrease Surface Area;
= walls of caplliaries are partially permeable;
«_ Caplllaries are microscopicirelative smaller than other blood vessels +
" dose proximily to cells;
+ nelworkbranching of tzp’lla_n&e *+ slow dovm blood flow + sufficient

o e ]

b —
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Paperdi
i C 11 C 21 D 3 D
-2 0 12 C 22 c 3z D
3 B 13 c 23 c 33 c
4 D 14 c 24 D 34 A
5 8 15 D 25 C 35 B
6 D_| 16 [+ 26 c 36 C
7 B 17 A 27 A I A
B D ~ 18 D 28 =] 38 B
] B 19 c 29 B g A
10 D 20 £ 30 C 40 D
Paper2
Question Answers Marks
1 ta) 1) |+ Tarparalyses cilia + accumulation of mucus f mucus not swepiup the [ any 2
: trachea / pharynix; poinls
« Inflammation of airways / afr passages / epithefium;
R: {lungs are inflammed d .
+ Prolenged exposure o kvitants + excessive / increase setretion of
mucus
R: citialed cell { cliary celis
() { » Smoking causes violent and persistent  constant coughlng; 1
» Paitilion walls of alveoli weaken f break down { and sacs Joses their 1
elasticity);
(b) » (accumulation of) mucus block ¢ namow airways + less alr enters 1
lungs; 1

* Decrease [reduced surface area + lesser/slower gaseous exchange;

Z @ |+ Oxygen cannotbe defivered to the muscles fast enough to keep pace 1
with the need / insufficient oxygen supply lo muscle cells;
R: energy supplled for zerobic respiration is not sufficient

» muscle celfs respire anaerobically producing lactic acid: 1
-~ = which {accumulates) diffuse into the blood siream; 1
{max Z marks If po mention of muscle celis} ;
{d) « Oxygen deht 1
= Theshaded area refers lo the amount of oxygen required lo oxldise
lactic acid; 1
« The greater the shaded region/oxygen debt, the grealer the amown) of
factic acid producedfoxidised; 1

R: As the volume of oxygen in the shaded region decreases, the amount
of lacilc acid in the blood decreases {catise and effe] Is wrong)

(<} = (tcauses muscle fatigue . Lo - 1
R: muscle ache / pain
3 - (a) » 2344 - : 1
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Paper1
1 c 11 c 21 . B 31 4]
2 D 12 < 22 C 32 - D
3 (=] 13 c 22 c 33. [+
4 B 14 [ 24 D 34 A
5 B 15 D 25 [+ 35 B
[ D 18 C 28 C 36 C
7 B 17 A 27 A 37 A
8 0 13 D 28 B 38 B
g B 19 [+ 29 D 39 A S
10 D 29 c 30 G 40 B
Paper2
Question Answers Marks
{b) 'K 1
fed = CABQ; ' i
4 (a) = Mulation in the gepe / change in struclure of the gene fmulation of 1
allele;
R: genetic mutatlon
(b} = Parental Genotype — Aa, A3 4

+ (Gametes should be citcled

» QOfispring genotye — AA. Aa, Aa. aa

» Oflispring phenotype ~ 1 normal, 2 capier, 1 Anaemia
(ratic not required)

{minus 1 mark —if the descriplion Is wrong)

{minus 1 mark —f no key, Rr if not mention of allefes In key)

5  fa) » Increase pressure causes vatve A 1o shut and vatve B to open; 1
= Blood squeezed in one direction / prevenl backflow of blood + flows
through valve B; 1

(b} = Matleriafs transferred are glucese / amino acids [ oxyqenJ other 4
named suitable material;

{A}: falty aclds/inorganic minerals, :onsmmmnnes!\ﬁtanunsfcoyurea
atfeast 2

R: nutrients / dissolved food subslances f nitrogenous waste

Max3:

. walls are one-cell thick to decrease distance of diffusinn'

lumen js small f capillaries are narrow Ib decrease the flow rate:
dense /large network of caplllasies o jncrease Surface Area:

walls of capiliaries are partiaily permeable;

caplllaries are microscopic/relative smaller than other blood vessels +
close proximily to cells; -

- uetworkfbranch!ng of capillaries + slow down blood flow + suffi cient
—-m

4+ % ¢ 9
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Paper { :
. 1 G 11 [ 21 D at D
2 D 12 c 22 [ 32 9]
3 8 13 ) 23 C 33 4]
4 D 14 C 24 D 34 A
5 8 15 D 25 [ 35 8
& D 16 c 26 [4 35 [
7 8 17 A 27 A 37 A
3 D 18 D 28 8 35 B
9 B8 18 Cc 28 D as A
10 D 20 [ 30 C 40 D
Paper2
Question Answers Marks
lima for didfusion:
{el {i) |« Aspressurein veinincreases, siroke volume increases until 4 lo 5 1
kPa; .
R: As stroke volume increases, pressure in veln increases,
(cause & effect).
(i} |« Hearlrate/ pulse rale / pulse beat per min{ hearibeat per min/ no. of 1
coniraclions by leftiight veniricles per min:
6 (a) (7 |+ 136/3060 X 100= 444% {must be al leasi 7 dp) 2
(A} answer in fraction : B S
Tmark forworking, 1 mark far final answer
(¥ | » Aot of energy/S0% of energy lost from onz trophic leve! to the next; 1

» ‘Through respiralionfexcretion; (at least 1)
+ Fewerlinks in food chain if humans eat bavtey I barfey Is the producers 1
fbarley is the 1° lrophic leve! + 50 mare energy availablefless 1
energy jost;

() | « animals are mobile + need energy 1o move around; Fy 2
respiration Is much more rapid; ’
have higher metabolic rate;

areater heat loss 10 envronment;

need more energy to keep constant bady temperature -

(b) () e Acoep!any passible answer, Base shotid be the largest: 1

i} |+ Pyramids of energy lake in account the energy level in each frophic. -1
level over a period of tima, while pyramids of blomass only represent
energy at & cestain point In time. ..

* Pyramid of energy lzke into account rate of reprodudicn while pyramid 1
of biomass does nol,

" CCH Prelima 2014 515802

'-'zéﬂ"

Get PSJ Private Tutor to Guide you through Exams Now!



Secondary School Test Papers Singapore

Save Your Money, Save Your Time, No More Worries

Get PSJ Private Tutor to Guide you through Exams Now:

www privatetutor.com.sg

2014 BIOLOGY PRELIMI NAR.‘( EXAMINATION.

MARK SCHEME
(updated 28 Aug 2014)
Paper 1
1 [ 11 G 1 2 D "} 3 D
2 D i2 c 22 G. 32 D
3 a 13 C 23 [ 33 C
4 D 14 c 24 D 34 A
5 B is D 25 C 35 B8
6 D 16 C 26 G 36 C
7 B8 7 A 27 A 7 A
8 ) 18 b 2B B 18 B
g B 9 o] 29 D 39 A -
10 D 20 C 30 [ 40 D
Paper 2
Question Answers Marks
7 () » 28days. 1
) (0 {+ Day1z; 1
() Vs Day10-14; 1
=. Spemns and eqq can survive for at leasl 2-3 days + ovulation takes 1
place on,day 12; )
{ili}{ » Sexhommone Y (increases and) remains at high levels: 1
v ulerine lining increases in thickness/remains thick: 1
] Hormones Funciion Explanatlon 5
Qestrogen » To repairfthicken « atter menskuation,
uterine lining thickness of uterine
- Bning increased with
increasing hosmone X/
oesirogen.
Pregeslerone | » To maintaln thickness
. of the uterine lning
—— e e e e
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Paper1
. 1 c 11 |- € 21 D -34. ‘D
2 B 12 c 22 C 32 o
3 B 13 c 23 C 33 C
4 D 14 C 24 [4) 34 A
S B 15 D 25 c 35 B
6 | D 16 c 26 c 36 c
7 B 17 A 27 A i A
8 13 18 D 2B B 38 B
g g 19 C 23 3] I3 A
10 D 20 [ 30 c 40 D
Paper 2
Question Answers Marks
Section B ]
Y 3
F RataofPSinC3and C4 plantagstwataruptake...- - [ *- "~ .. ..,
« 07 :
52 m o
8 w S
2te AR SRR SR
YR et [
283 o o ER e | o s
=0 Nyl et =
- 13 s erhdaiey
%t Eerrrnasy
r4as R MHERD .
Waterughake f mn3 permin
. « Labels + graph;
« Scale + Axes;
~ Axes;
« Piol;
{b} = tale of pholosynthesis increases @pjgyfﬁmiply from 2om’ 1o Bar
. ﬁgﬂ 8?’ to 16cm® of waler uplake rate of photosynihesis increases
aragually

—
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Paperi
1 C 11 c 21 . D 31 D
2 D 12 < 22 Cc 32 o
3 B8 13 -G 23 C 33 c
4 3] 14 C 24 D 34 A
S B 15 D 25 Cc 5 B
6 D 16 c 26 C ¥ - Cc
7 B8 17 A 27 A kY] A
8 D 18 D 28 B 38 B8
9 B 19 C 23 D 39 A .
10 D Z0 c 20 c 40 D
Paper 2
Question Answers Marks

= Beyond 16cm’® of waler uptake, pholosynihesis rale remains the
samefoonsiant at (50mg carbehydrale produced per unil zre2 per emin).

{c} = maize + has a faster rate of photosynthesis al fesser amounls of water 1
absorbed/at lower waler uptake

{d} « Cutthe gene for PEP cathoxylase (epzyme) + a bacleral plasmid + 4
using the same restriction enzyme; '

R plasniid from plant

= Mix the plasmid with the gene of interesticut cut gene {OWTIE) +
DNA ligase (lo join Ihe gene to the plasmid);

+ Mix lhe recormnbinant plasmid with bacleria + heat or electric shouk

- +1o introduce recombinant plastidinto bacteria; . !

« infect plant cells wm_1 transgenicbaclera;

9 {a = chemical substanca + produced In minule quanlitiesfoy endocrine any 2
- gland;
= canted by the bisod/sereted into bloodslean;
= which allers the aclivity of one or more specrr ic {arget organs and is
then destroyed by the ver;

{b) = Hommone Alglucagen; - : i - 3

* as blood glucose decreases from normal concentration to
40mg/100ml, hormone A increasesfrom 40mg/t 00m! 1o nommal
concentration of blood glucose, hormione A decreases;

» Hormone B remains st low levels;

(C) - Gm 2
. faumaies the conversion of glycogen to glucose + bo raise brood
" glucosa level back ta nosmial
. R convests glyoogen to glucoss
ocf i hofmone A s identified wmng!y

r———rn
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Papert 3 - .
1 [ 11 C 21 . D 31 o
2 [ 12 c 22 G 32 D
3 B i3 [~ 23 C 33 C
4 D 14 c 24 D 34 A
3 =3 15 D 25 C 35 B
| D 16 c 26 c 36 C
7 B 17 A 27 A 37 A
8 D 18 D 28 B 38 B
9 B 19 C 29 D 39 A
10 D 20 C 30 G 40 o
" Paper2
Question Answers Marks
{d) Hormones Enzymes 1
Hormones are destioyed by liver | Not destroyed, can be reused
afleruse’
Endocrine secrelion exscrine secretion
transpotled by blood fransported by ducls
Can be proleins or steroids Proleins
10- (a) « used in photosynthesis + provides the hydrogen necessary for lhe any 4
E reduction of carbon dioxide fo glucose;
+ lurgidily in plan! celis + provide supporl lo seediingsfplants with soit
slems;

* lurgidity in leaf cells+ keep leaves spread out + absorb maximum :
sunlight for photosynthesis;

» medium for chemical reactions in plant cells;

v solvent.+ transporl of materialsiranstocation;

+ evaporalion from leaves + takes away falent heat/cools down plant;

{b} With reference 1o xylem . 6

+ transporis water and mineral salis;

= [rom roots ta leaves;

* capillary adionfranspiration pullroct pressure; tany 2) .
Wah refarence to phioem ) )

+ transports sucrosefamino acids; -

« from leaves to all parts of plants;

* lranslocationfaciive lransporl;

NB : if no mention of xyfem.or phloem, max 4

0 (a) « 2s lemperature increases from -10°C o 35°C rale of carbon dioxde 37
0 uplake increase from Q to 44 arbitrary units; . .
[ « he highest rate of carben dioxide uptake at 11 arbitrary unils takes
place at 35°C; - - . :
» from 35°C 10 47°C rate of carbon dioxide uptake decreasss from 11 10
0 arbitrdry units; '

N - -
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{updated 28 Aug 2014) s
Paper 1 . . R .
: 1 C L C 21 D 31 D
2 D 12 C 22 c 32 D
3 B 13 G 23 c 33 Cc
4 D 14 c 24 D H A
5 B 15 D 25 c 35 B
6 D 18 c 26 c 35 <
7 B 17 A 27 A 7 A
8 ) 18 D 28 ] 38 B -
9 B8 19 C 25 D 39 A
10 D 20 C 30 C 40 B
Paper 2
Question Answers Marks
{b} * blomass decreases + carbon dioxide uptake s (fwo times) lower than 3
carbon dioxids release at 457C;
» Rate of respiration exceeds rate of pholosynthesis or vice versa;
= Depletes food reservesfusing up food siore;
€] @} |« 43°C (+L17C); 1
(i) | « just enough energy released for sustenance /no call growlhino 1
increase in blomassfseediing does nol grow;
(D) ..}-e guard celtturgid +slomata opened -~ . - - .. . 12
+ excess heat Is removed by increased Imnspiration

.. CCHPrellms 2014 515872
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PRELIMINARY EXAMINATION

BIOLOGY 5158
Paper 1 Multiple Cholce

1 September 2014
Additional Matesials: MuHiple Choice Answer Sheet

1 hour

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Da not use slaples, paper clips, hightighters, gle or comrection fluld.
Write your nams, class and index number on the Answer Sheelin the spaces provided.

There are farty questlons on this paper. Answer all questions. For each question theie
are four possible answers A, B, C and D,

Choose the ona you conslder correct and record your choice in soft panclil on the
separale Answer Sheet. .~ . :

Each comrect answerwill score one mark. A mark will not be deducted for a virong answer,
Any rough working should be done in this booklel,

This paper cons/sts of 46 printed pages, Including the cover page,




1

Which kmd of molecule oould be an enzyme?

A sludent investigated osmosis In potaloes. He set up the apparalus shown.

polato cyﬁnqer Q

scale
distilled very concentraled
viater sugar sorunon

Al the teginaing, the patato cylinders were exacily balanced on the scale. He immersed
the gylinders into the liquids for 4 hours, after which the cylinders wera iifted out of the
liguids, Cylinder P was lhen heavier than cylinder Q.

Which stalement expisins what happened?

A Water molecules moved into both cytinders,

B Waler mofecules moved out of both cylinders.
c
D

Water molecules moved inte the cylinder In the distiled water and out of the
cylinder in the sugar solulion.
Waler molecules. moved out of the cylinder in the disiiled waler and into the
eylinder in 1he sugar solullon.

A fat

B  glucose
¢ piolein
D starch

Small molecites are used as e basic units in the synthesis of Iarge foud mofecules.

Whitch statément s correct?

A Amino acid Is a basic unit of DNA.

B Fatly acld Is a basic unit of glycogen.
C  Giycerplis a basic unit of oils.

D  Simple sugaris a basic unit of protein,



The table shows the conditions in four test-lubes conlaining equal quantities of starch
and salivary amylase.

I swhich lest-lube is the starch broken down the fastest?

. pH : Temperature/°C
A 2 27.0
B 2 37.0
c 7 27.0
D 7 370

The diagram represents some human argans and the assotiated bloog vessels.

: t“"-———-—* Kidney. *—————-:.,—'_J

Which row represenis the Tevels of alcohol found in bleod vessels P, Q@ and R
immediately afier taking an alcoholic drink?

P Q R
A low low medizm
B medium : “ high low
G high . low lovr
D high medium high

Which statement explains double circulation of the bleod?

‘Atila and veniricles contract aliemately.
Blood flows through atria and ventricles.
Blood flows through the areries and veins,
Blood flows twice through the hearl.

DORD>

ARG




7

The diagram shows how lo demonslrate the fiow of blood In the veins of the fower afm.

Bandage am at P (o slow retum of
blacd to the heart.

Veins become vislble, and vaives show
asswellingat X, Yand Z,

Press one finger down at W,

Use another finger 1o strake the vein as
far as position X and then remove this
finger.

Vein 'disappears’ between Wand Y.

XY WZ

P

Some possible reasens why the veln ‘disappears’ ate listed.
1. The bandage at P prevenls backfiow,

2. The finger pressed al W prevents morse blood entering.
3. The valve al Y prevents backilow.

4. The valve at Z prevents more blood enlering.

*  ‘Which are the correct reasons?

A “tand2
B 1and4
C 2and3d
D 2and4

Aphids feed on the conlents of phloem tubes,
What fype of food would be lacking in thelr dlet?

amino acid
fat
sucrose
waler

oaow»



8 Which method could increase the rale of water uptake by a shoot?

covering the shoot with a black plastic bag
. covering the shoot wilh a tfear plastic bag .-
" removing the leaves from the shoot

shiining a bright light onto the shoot

oowr

10 In an experiment, three giass belj jars were setup.

bell Jar -~ ~—alr from lungs

green plant 7T,

Q R
16t in sunlight {eft openin the air breathed cut by a
for 8 hours alt for 8 hours student for & minules

At the end of the expgrfmgnl. which ben.j?r has lhe most oxygen and which has the

T feast?
Most oxygen Least oxygen
A P Q
B P R
c Q P
D R p

11 Why does anaerobic respiration by yeast release foss energy than aefoble respiration?

Energy is lostin oxygen.

Energy Is fost In carbon dioxlde,
Energy remains trapped in ethanot,
Energy remains trapped in laclic acid.

oo

o 4F



12

13

14

18

G

In which organ Is urea formed and thwough which fube doss it leave 1he body?

organ tube
A kidney urater
B kidney urethra
C * liver : ureler
[3) fiver urethra

Which process Is used during dialysis?

A active transparl
B passive diffusion -
G translocalion
B ultrafiliralion
The diagram shows some stages occurring in the leaves.
“substance X manufactured
In the leaves
substance Z stored substance Y fransported
inthe jeaves In the phlgem
What are substances X, Y and 22
X Y Z
A glicose Sucfose glucose
B glucose SUCI03e starch
C starch glucose glucose
D stasch glucose starch

Wha! are tha bwo aclive enzymes involved in the blood dlotting process?

A
B
]
0D

fibifnagen and prothrambin
fibrinogen and thrombin
thrombokinase and prothrombin
thrombokinase and thrombin




16  The dlagram shows the structures involved in a reflex action,

17

What Is the correct sequence showing a reflex action?

oowp

The diagram shows a neurone,

Which struciures could be found at X and Y7

7

P2>QA>R>S
P3S2>R2Q
Q2RI S82P
Q282 PIR

X Y
A braln intesline
B brain leg
C gye hand
D skin spinal cerd

trendyline



18  The diagram shows a section through an eye.

19

20

What are strucfures X and Y7
A organs In an ogan system
B omgansin a lissue

C  omgan systems In an organ
B fissues in an crgan

Which part of the eyeball produces the greatest degree of refraction of ight?

A aqueous humour
B cornea

G lens

D virequs humour

When a person Is friphiened, adrenaline is released by the adrenal glands,

What are he effecls of the adrenaline?

breathing rate heart heat rate
A decreased decreasad
B decreased Increased
Cc increased decreased
D increased Increased




animals

green planls

21 Thediagram shows a food wab.
snakes birds
. /-’ g A ] Ny
squirels loads hzards . beelles \
AN 4 i
\, S I N
\ . ~
‘-\ grasshoppers greenfly ___’d__.:snails
e
v-"’"”
[ _.,.-P"". '__.a-"'"”- an
green planls ="
Which crganism population will inczease when the population of snakes Increases?
A blrds
B8 grasshoppers
C lizards
D squifrels
22  The diagram shows part of the carbon cycle,

X

decay by microorganisms

X

L 4

/

X

carbon dioxide
int the air

<

What does X represent?
A desth

B digeslion

C  pholosynthesis

D respiralion

: DS\ '.



10

23 The graph shows fhe oxygen consumption and en=rgy re'\Ieased dusing a period of

exercise,
A T gl -
T .
1 S PR T AU SR
i R *
L 7 ) :
i d V4 e
- i a4
. rd |
encioy release L7 7
"’
| axypen cansinption |
";

At which point in time is an oxygen debt incusred?

24 A gardener planted some waler plants In the stream af the botlom of the garden shown
on the diagram, At first, the plants grew well bit atter a while, they died.

Which scurce of poliulion is most iikely to have caused the death of the plants?

A railway

B famer spraying flelds witha
pesticide lo Kill insecls

7 direction of flov
of slream



25

26

H

The zygole produced by sekual reprotfuction in mice (mus muscufus) contsins 40
chromosomes. How many chromosomes are there in cells produced by the first division
of meiosts in mice?

19
20
40
80

Lov B o s B ]

The diagram represenls ihe nucleus of 2 cell 2n=4 in [ate prophase of meiosis.




12

27 The diagram shows the struclure of a small seclion of ONA,

h

3

3
1
VY L)
Cd

b \
3 )

What is represented by the shapes in the diagram’?

0 O —
A base phosphate deoxyribose
B base " ribose phosphale
C deoxyribose phosphate base
D phosphate deoxyribose - base

2% The diagram shows stages of a mensitual cycle.

Which is 1he tnost ferlile stage?

']
]
]
L}
!
]
3
)
*
+
1
1]




13

The diagram shows the changes which take place during 2 woman’s menstrual cycle.

veslrogen

»

e A b e S A
e
T F
2 3 4
Time! weeks

bio
3 =) 3!
Weyehs

=

uleros wall

Werat is ocourring at the time of ovulaion?

A afallin the fevels of oesirogen and progesterone

8  afall I he leve] of oeslrogen and a rise in progesierone
¢ arise in the levels of cesirogen and progesterone

O arise in the Isvel of oestrogen only

AIDS s not fransmitied

A diying sexual intercourse with an infecled person

B from an infecied mother to fostus during birth

C ihrough the sharing of infected needles

D through mosquiloes which bit an infected person previously



31

32

14

The diagtam shows a cross-section through the carpel of a flower just befare fertilisation,

A

Which parts would develop further afier ferfifisation?

A 1&s
B 4&5
c 1,243
D 2,4&5

The chart provides information about he flowers of threa different plants,, .

Flower Flowers
charactetistic PlantA Plant B Plant C
Petal colour swhite purple bright, yellow
Aroma none ratting meal, slrong sweel, slrong
— Petal size 03cm 10.0cm 4,0cm
Nectar size none medlum amount large aiout

Which Inference is valid conceming ihe method of pollination for planis A, B and C?

Al threa plants are wind pollinated. - -
All three plants are insect polinated.

Plant A is wind poifinated, but plants B and C are insect pollinated,
Planls A and 8 are insect pollinated, but plant C is wind pollifiated.

ook
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35

36
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in humans, which types of variation are shown by blood group and height?

biood group helght
A continuous continuous
B eonlinuous ) disconfinuous
Cc discontinuous confinuous
)] discontinuous discontinuous

oony

A family has three daughlers, The mother is pregnant for the fousth time.
What is the chance of the fourth ¢hild being a son?

25%
50%
75%
100%

L o e

What is a mulation?

a change in 2 gene or chromosome

a condition caused by a recessive allele
a process used in genetic epgineering
afype of disconfinuous yariation

oQar

Which Is genetically identical?

brothers and sisters in the same famnily
cutlings taken from the same piant
mamimals in the same littar

seeds producad by the same free

oQwrP

A person has the blood group O vith genotype 1%° What determines this blood group?

ditferent alleles op ditferent chromosomes
differen alleles on the same chromosomes
the same alleles on different chromosomes
the same alleles on the same chromosomes

gaoQr

Why does a young boy lose morg heat than a man in identical conditlon?

The boy Is more attive, : - S
The boy sweats less thah a man.

The boy eals more carbohydrates,

.The boy has a larger surface-areato mass faio. .

T

NS
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39 Night-blindness Is aninheriled condition, caused by & dominant allefe.

The chart shows how this condilion was passed on in a family,
key
i O Normal female

B Normal male
Male with night-blindness

Person X marries someone ilh normal sight.

What is the chance thal thelr first child will have night-blindness?

A 0%

B 50%
G 75%
b 100%

40  The dizgram shows chromosomes from a human cell,

W

T NE - ow e e e

W WETEE - R W

4 15 13 \7 8

*ﬂ-ﬁﬁfdﬁﬁ-%—fﬁa'm&her"ﬂ“ﬁé'%—

19 20 21 . je4 . 23
This person is
A anomnal female
B anomal male
G afemale with Down's syndrome
D' amalewith Down's syndroma

vressesserssnees TAE ENG covvrrrarrenses
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SEGTION A (50 marks)
Answer all questions,
Wiile your answers in the spaces provided,

. Fig. 1 shows a single-celled organism catled Euglena.

Chigroplast

Fig. 1

In the 19th cenlury, sclentists could not decide whether Euglena should be described as
a plant or an animal.

Use your knowledge of plant and animal cells lo answer these questions.

Suggest two reasens why same scientists (hought Evglena was a plant cefl and not an
animal cell, 2l

Sugges! one reason why some sclenfists thought Euglena was an animal cell and not 2
plant cell, {1]

....... aer —a breh puanf (LTINS

The Evglena in Fig, 1 Wves in fresh water,
Explain what happens {o the Evglena 'Ef it ls put inlo sall waler, 3]

raetbuar . res

sssss
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A patient has a disease which damages his pancreas. His doclor prescribes a coyrse of
freatment for him, He was advised to take one capsule of medicine (shown in Fig, 2
below) with each meal. Each capsule confains hundreds of small, dry beads. The beads
are matle of enzymes. The pancreas nommally produces lliese enzymes. The outer
coating of the capsule is made of {ipid.

Bea&é of dry .
enzymes

Fig.2 -
One of the enzymes in the beads is [ipase.
Name fwo other enzymes made in the pancreas of a heallhy person. (2]

Explain fiow the lipid coating on the capsula makes sure that the enzymes are not

released unlil the capsule reaches the small [nfestine. {2
.n........................;u.-..'m..-...n....-.‘..;;.;-....iu'..u.u._..n-.u....;...n.um.un- . _' . [T

Suggest why the lipase In the beads does not digest {he lipid coaling around the capsule. -
(1]

ey Cr I T TR T T [T avEirtanes

Stale another medical condition that this patlent is likely to have :_and sugges! 2 ways to

treat it. {3]

Sarsueensrsaatanraeses YT meertreans I vy BhwepssRasLERSPR s RN P PE

oooooo tapspuprannersnl B IRPAFESaaRLEIP FERIRERERREN T RREID 1Y Sakeddil Y

IR I BETLEERy LB pBRS ILATIIENILTE SRRty LY LTI DR P I NI T T )

etk ee s ecnteeeremarpaes st cmdisens e e 5T Ar A e SRR S e BE R SR FRS S BRRRP R e RR PR
e d MR A I I T S T T L T PR P S L L T R T R T L » Ppwa



3 Fig. 3.1 below shows a developing human fetus and part of the mother's reproductive
system.

Fig. 3.1

(8  State two functions of the fuid enclosed by structure D, 2]

BT T T T S L Ll L Ll L LT T Ly LT T T PP P PR P

D L T T T T R T Y R Ty TR T T Y FY Yo

L T T T PP L YT Y TN

()  Name the struclure B. Suggest two feta) organs which fonctions have been taken over
by B during pregnancy. 2

(©  Slate ihe role played by starcture A during the birth of the fefus. 1]

L T LT T T T T Y T T T R L LT T T LT T PP P PP SR L P e Y T P P LI L P T Y

L T T L T T e P L ST T LT DL DT R LT



(dj One of the structures (A — E) secreles a hormone. Slale the stucdlure and mame the
hormene thal it produces. i1}

T SR PP S M ST TEP R PR RO ST T 11 Y SRR,

{e}  Flg. 3.2 shews the cross seclion of sructure ©.

Fla. 3.2

M X and Y ate blood vessels. State which one (X or ¥) is an arlery.
Give ane reason for your answer, ]

Ly L Ty T T L T L LT LLE T P PP T PR PP RPN

L L LT LT LT T LY LT LI T T Tarvin
Y "B o

(i}  State v differences in the composilion ;)f the blood in X and in ¥, ‘ ]

- Blocd in X Bloodin Y

[Total: 10}



4 Fig. 4 Is a diagram representing a stage of milosis in an animal cell,

eron.

{a){) Name this sfage of mitosis, f1}

P T O P L R L e L T R L T IR LR T )

(i) Shruciure A is a chromosome. Describe what happens fo A in the stage immediately
following that shown in Fig. 4. 12]

T T T T L T e T L TP L T R LT T

B L L T T T R L T L A PR I R L T L L LT PR R LY

T T T B e L Y e N e L L I Y e T TR R T LR



{b)

{0

7

The {able shiowvs the mean mass of DNA in the nuiclel of different calls in catlle.

Cell Mean mass of DHA /arbilrary units

‘ Spemm cell 342
Red bloed cell . 0,00
Liver celf 7.05

Explain why there is a difference in DNA content between spanm and liver cells. 2]

L L T L L Tl T T ey Gly—
Sl
L e L T L T L Ty T T T T T Ty R R T L P TP T

L T T L L T S T T PP

Explain why there is no DNA in' the red blood eell. (1

NN AR ds e hb b i RS TA SN R AR PSR LR AR e Bimmrnm e 1l PSR TS NSNS S BAE ST IR SRR EY BP R P RE L SN SR BEda ks VAR

The amount of DNA in cells from Ihe liver Ussue was analysed. Explain vhy some cells
were found to have 7 unils of DNA while others had 14 unlls of DNA, 2

R L T T N o L AP P P,

P oATEEETReR s b It e spTnes aspent Brvadeted p'-._.-- e LR L T Ly L Ly T Ly T T TR P T R Y Y P P RPN T

T T Ry T T T Y T e P PP

E| otéE .é]
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(a)

)

Fig. 5 shaws two different species of butlerfly.

Hypolimnas
Fig.5 -

Both specles can be eaten by most blids.

Amauris has an unpleasant taste which birds do not like, so birds have leamed not fo
preyonit,

Hypafimnas does not have an unpleasant taste bul most birds also do not prey ot it.

With referance to Flg. 5, suggest why most birds do not prey on Hypolimnas, 12)

mvenparares resure
YerLepanananie SRertensapa » L TSP RUITPT PYEPY IR very rasken esapee
LRy

Suggest an explanation, in terms of nalural selection, for the markings on the wings of
Hypolimnas, 13}

........... - S -
» wlry
. 1 rrunh [ e apdbwratad IR LIS
- R -
CVE 446N Pb Y ieare A g pLRAny PR AR RER b bk nR AL TR LR SRR PR S rve b2 1 -

T T T T T R Ll L LT L T TP L T P T TR S T YT LA

PN AR eNe P AE EE PR FE S AR RS AR ES P AR ST RO B AR FRE AR RS SRR A PR NS N L v ek BE R eI S S E AN S B PR R B

[Total: 5]



6 Fig. 6 shows
The unil, in each case, is kJj

the annual energy fioy through 1 m? of a habitay,

per m? per year,

/ - \

Raesplration

Fig, 8

(@  Calcubte the percenlage of the energy absorbed by the
fransferred to the frog.

Show clearly how youy work out your answer.

- |..-.n.--...--unua..-n...-.-.-.-.“..u...-.....

n--.—-..,...u-.u...-u--.h.-.-.-.u.-

bt b LR TP Vriees .n..-.-‘.-.-n-.--.uu.un.uu--c-n--ou.-—"-u---u.u.---

& Allof the energy the grass

State the form In which this energy s lasy,

no--l.u-p---...--".u-u-.--un-..--...-u.o.-.-.. =

» --hun-nuc.-.-n.--n-.-u..-...m

T {9

Lt LT L1 I PR,

Riiata (L LT T PP

Brass fiom sunlight that is

M

Had bt L T T,

absorlis from the &un is eventually lost to the Strroundings.

- ‘.-IM’..'"'III’...I' lllll Virrasranarpures, Lol L T T TRy Bl bl L T IR RO, tesssansam
........ ettt . S S
Seirasy -~ L haand - "-.Onoﬂl'l--vlIll-lll-lal-l-ulll-'m.-w-l-—--h-.- AT 041 LIT Y
-------------------- u---.--l-u--nu--n..--c-“---u"--u.--n--u-ln!ol----b-u-—v-vt-- sy n‘n--l---u-n—s--.. Yoy
T ettt et S e, trteennesaen
{Total; 5
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Sludents investigated the effect of changing.the casbdn dinxlde concen tation.on tha rate
of photosynthesis In pleces of lea, ’

Fig. 7.1 shows the typeof leaf usetd-hy-the students.

PO,

The studenis:

cul pieces of leaf from e green reglon

putthe pisces inlo lest ubes

added different concentrations of carbon dloxde to eath tuba
shone lights with eilher high or low light intensity on tha wbes

recorded the concentration of oxygen in-Me tubes alter 5 hours

Flg. 7.2 shows iow each experiment was set up.

gl}’__/mtygen sensof
Piaces of Ieafxq_\::

Wire mash/ |- Molst cotfon wool

Fig. 7.2



T

The graph shows the resulls of the invastigation.

N

26"'{ T T R ML BLIESY B 0 M O D L% B
: ata s SRR
= ¥ T s (3 B2 NA MUY
2550 i R R el eh e High Bght
L BN b et b f Ead -4 L Y oo L3l .
{212 uxdgh fou s Frobi e s el m[enSItY
Fi

2443

concentralion ; ST f
o3 SR - g - b Low light
of oxygen : Tz = : e et Intensity

atter 5 hours 29 A ATy T ¥
L i i 3
l%) 43 ; T % i‘ ‘:_ ¢ =1
24 D31 A P R e b s IEFaNpRI AN
20 it 1 E t L —E E 4 1; 2o 3

0.0 "o 0.2 0.3
carbon dioxide concentration {96}

{a){i} Wih reference lo the graph, deswibe lhe effect of Increasing carbon dioxide
concenlration on the rate of pholosynlhesis at low light intensily. 7]

wippanay

anprssaniy ruven

-----

L T L R LT I T T PP R T O P P PR P TTR PP S PP T

(i} Based onthe concapl of limillng factors, explain the effect thal you have descilbed in (i),
f2)

[T

{t}  Explain the ¢ffect on oxygen conteniration over the five-hour perivd if a while region of
the leaf had been used, instead of a green region. 2

L L L T T T T P L L L L LT T T T T P PP P PR P



(c}

12

‘Some people keep indoor piants which have variegated leaves (Jeaves with green and

while regions).

If plents with variegated leaves are kept in dim fight conditions, the white areas of the
feaves slart to jum green. Suggest why this is an advantage to the plant. 2}

Tesrrne » FEEMI N FRRpRPeb prareparensansenrebaleuse rarrane

[T ponns EravsvITees sermnrrmm
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SECTION 8 {30 marks)

Ansver thires questions.
Question 10 js in the form of an Either/Or question.
Only ane part should be answered,
Wiile your answers in the spaces provided.

8 The seeds of a cerfaln planl species have either red of ofange seed coals. This trait is
conleolled by a pair of alleles. A red seed Is germinaled and developed into a malure
plant, This plant is then sell-poliinated ang 200 seeds were produced. The colour and

mass of the seeds were recorded in Table 8.1 and 8.2, e
' Table 8.1
Colotr of seed Red Qrange White
Number of seeds 148 51 1
Table 8.2

Massofseeds/g 04 06 {68 |10 |1.2 |14
Numberofseeds |18 |27 |43 |[60 |26 |20

{ay  Siate the dominant allele for the colour of seed coat. 1

(b)  With the help of a genelic diagram, show how self-poliination of the original red seed
plant can produce orange seeds, 3
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{c)  Suggesl a possible reason for the presence of the single white seed. 1)

v rra B b RN A NS S0A AN AT PR RN AR RPN SN s e AL BERaes oh R SR Ae bae B LEn A b m B Sl SRR ENS S NARAR DI YaN 230 AN PREEESY Anpn

(d)y Plota graph of the number of seeds against the mass of seeds. 3}
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Caleulate the percentage of seeds which have mass ol atleast 1.2 g. 11

B T T L T P T T O T L R P e P T
T Ty TR LT L LT T B R L LR Y T e T Y T T P TY

P T T L L L e e e e L L R L]

The mass of seeds can be affected by both environmental and genetic facters,
Suggest one environmental factor that may result in the difference in the mass of the
seed, 1

PN E S A AN A NN P LT AR AN FTITAS EAE P RL I ATAE PR AR g S ue R a e panaab menaneakh rERSRF A ERN R A AR FEE Rt e rrd s s

- [Total: 10}
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Eyxplain why a p!ént spacies in which seff-pollination occurs can become adapted o
new surrounding belier than one thal reproduces asexually, but less weil adapted than a
species that is always eross-pollinated, 4}

R T L R T L L Ll L T R P P YA PUr U FUR S Y
sresrmnnn

D L S S VR ST PO

PN rmerh P r R R RRE A PS Ny rm AR R AR Rl R AR PR P RranmRer AR OE SRR EOR PR RRE PR ek et g bIE AP BN AT b AR a4V PR ATSE N bpmdn g

L I L L T T T T L L e N Tl I L L T PP T T PP
L T e T e L N Ty Ry P T TR VT S Y LR LI LT R ST P e
.

L R L L N LT L L T L T I L T T R T T P P T P PR PO PRy
LU L R LR L L L L L L R T L P PR T PRI R PR LT
e L R L LT L T T T e T I A P A O S S

B L e L T T T L e N T T LR E L L L LR T T T T T TP T Sy

Describe how sperms and pollen gralns are spechlised for their respective roles in the
life cycles of mammal and flowering plants, (6]

BT L T L T L T T T T e L S Ty T
BB RN rand hed EA BRI AYE STEE A RN ImE e p PRt P e rn ke 0l VIR SNR AN s N b AR en e An T g R amabl Naa R LR RERNS RS VS SRR HBs AN D

T Rk ot L e T L LI P AL P AP T Y P

L T T T T T TN I Y T T LT LT L LI LTI T AP PP

R L LI A TR T D R L L LIl L R L T T YT I T TR

T R L T T T T T T T T T e P YT

B T R T T T P L T T T T T T YL e P Y

B T L T e N Ty LR LY T A R L e T ]
L L T T T I Y T Ty R A L IL TN I R LE L LT
R e T T L L T L T e L L L L R L L L L]

T T L T T T T e L X T TLY TR PP P L

T o L L L T T e L R L LY L T AL LN

lTotg!: 10)
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(a)

{b)

(c)
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Either

Explain why more urine is produced on a cold rainy day. 3
ramaps awan CELE R TRy T . - -

Explain how bacteria can be genellcally modified ta preduce human insufin. [4]
Explain how eulrophication can f=ad to the death of fish in the river. (3]

nakaveean arrwe= FIE T S TER Y A T T L L L T T T P R Y Y TP TN T T )

[Fotal: 10
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Explain the Imporiance of the structure of each of the following in relatien lo their
funclions: [4]
the exchange surface of the alveoli

the ilning of the trachea

B L L T L T T R T e N Y e L L L LY T S R AT L
D T T R TN T T Ry T e T P P L Py PY LY R S L P T PR
T L L T L T L T T e T LR T P Rt T LY ST YT
B L T T R T e T T I TR TR TR LT
T T L T R T T T T e e TN TR L N T T SR T TN TN TR TR L ST )
L e R L T e T S LR TR N LR TR LR R S R R R L
L L L T T T P e T e R Ay e R L ]

b br ad b AN SR IO B RS RSE N AR T SRR IR PSS UEG AP R NIF DO RR s pmnnn R P S I RN FPT L S IIT VRS ARy PR AT R FYSY TR Ay YRR RES

People who have regularly smoked clgareltes for many years may become shor of
breath when they exercise, They may also have a persistent cough.
Explain how smoking cigaretles could have contributed to these two efiects. (6]

R L L LR L Ll R N T e e R P I TN PR TE R A

T T L e e T T T T Ny e T A IR TR L)

e Y - R N T

B bt b AP AR PP r k] SRS P EAE AR s BLE ANE PN FP AN SRS PN AT RSN YTE AR A AN G P b ANA R np s aya fEER TIR O RS ANy P
e R Y TR L L L L T T T L L X L R T L L L T T T e R P P PP S Ty PY Y T
e RRA S PR IR a L AR RA T E RN R RS PR IS ST ER YIRS RN SR AP PSSl APV aSa LT LA AN TR AP AR en nevarnare prddhEdIVE d0a

M NP S ALEFEN FAE T SR RERSS TR PEE NP REY SRS YRS FIP AN PRI AR Nsnsa s repenR RAN PR R SE e nrnyne eladdea b e s APatbal RSV OV PR

il

P T e Y T R T L T T T e T L e S L T L P T
e Y TR L LR L T Ty Ty LT T T e Y T T O T ST TN T T Y T ]

J N T LR LT T L R L L L L L L L L LT T T TR P P T P PR T E T T TR A I

Ty T T T T T T L T e e e Y T TR LI Y Py P INT P Y ) ER LIRS

P L R T R e T N PN LR LN e T TR LTI P YL AL L LD b

[Yotak: 10)

SOOI = 12 1+) f 2 511 SR



Secondary School Test Papers Singapore

Save Your Money, Save Your Time, No More Worries

Get PSJ Private Tutor to Guide you through Exams Now:

www privatetutor.com.sg

17

MCQ:

T [12 |13 |14 |16. [ [17. [48. |19. |28,

21. 22, 23, 24, 25. 28, 7. 28. 28, 30.

31, 32, 33. 34. 35, |36 37. 38, 38. 40,

" Get PSJ Private Tutor to Guide you through Exams Now! SR 2 '
Contact www.privatetutor.com.sg trendﬁnz




(050 i

19

Bioclogy Prelim 2014 Papar 2

Rarking scheme
Secfion A
quostion | answers exira information mark
1at {has) chloreplast(s) {A) chiorophyl 1
vacuolg 1
ail any one from: R. counter argumens that are 1
- no cel vall Iisted in 12{})
~ can mova / has flagelim
b waler moletules leave F move oul 1
hrough partially permeable membrane + by | 1 an
OSMOSIS Max
Any 3 3
because water polentia! inside the cell Is 4]
preater than (hed of solulion culside
Euglena shrinks in size 1
accept explanalions in lferms of
eoncentralion {of salt) Is
grealer oulside than Inside
2a trypsin (A} proleass 3
{R) pepsin
amylaso do not aliow sucrase ! maltase / 1
- R R o - !adase . .
b no lipase produced f found 1
In stomach / mouth / befote smal intestine 1
if no other mark is awarded,
OR lip'd is not broken down in the
accepl lipase only praduced / found (%) stomach cr fipld is digasled in
in smat intestine (1) small infesline, gains 1 mark
c enzymes only work in solylien / whén allow enzymes only viork In {
dissolved presence of vvater or enzymes do
o no} erorkf inactve when dry
bacause enzyme /lipase /Tt is dry
- Ignore other physlcal conditions
d Diabeles F high bload glucosel 1
[ Insulin infection 3
Diel low in carbalydralesf sugars 1
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3a Supports/ cushions the fetus before bisth /
Acts as shock absorber/
Any 2 {funciions
Prolecls felus against physical injury/
Aliows fetus some dagree of movemant/
Lubricales bith canal during childbirth
b Placenta Reject vienne fining f ulerus
Lungs/ 1
Kidneys { 1 Any 2
Slomach / smallinteslines 1
< GContracls to push oul the baby
d B + progesterone (R} placenta
1 mark given only when bolly 2t
carmat]
e} Y 1 mark given only when bolh are
¢omed!
1t has thicker muscle wall f smalter lumen
{m X Y
More oxygen Less oxyqen Reject oxygensled/
Less catbon More carbon deoxygensled blotd
dipxlde dioxide R -
lore gincose Less ghicose Ary'2
Less urea More urea
43() | melaghase
o) | ceniromere splilsf divides inlo two;
sister chromatids separates f pull apan by
spindie fibres to opposite poles,
b{i} | sparm produced by melesks + haploid/ only one | Do nol award any marks if
sel of chrombsomes; candidale simply mentions that
mass of DNA in tiver coil is twiee
tiver coll produced by mitosis + diploid! two sels | that of the sperm cell -
of chremosomes/
{m Red blood cell s no nuclels Accepl red blood call hasno

chramosomé
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(i)

el wilh 14 units of DNA has replicated its DNA
115 at interphase / prophase / metaphase
fefore cytokinesis;

cell with 7 units of DNA has nol undergope DNA
replicalion or has jusl.completed cylokinesis:

Sa

viing patlem simiar lo Amavns

birds assume  will have an
unpleasantiasle

allow Iooks similar 0 Amaurs

ity

mwation / variation produced
viing patlem simlilar lo Amatiis

| these buiterflies not ealen (hy

Bérds}

these bulierlies breed or their
genss are passed 1o the next
generation

do not acezpl breeds with
Amauds

do not accepl idea of inlenlional
adaplation

6a

45 *100/ 25000
=0,18%

award mark for cofrect
answer wilh working

Heat

ATipw heat fcom resplration

ariy threé from:

{microorganisms) decay f decompose / digest/
breakdovn dead organic matter

{breakdown} releases minerals / nulients J lons /
into 0¥+ planls absorb these for growth

{microorganisms / respiralion) release carbon

| dioxide'into the alr + plants vse the carbon

dioxide for pholosynihesis

accepl maﬂdﬁg poinlsif candidale
uses other (enrns for
microsfgapisms

ignofe eat

fgnore food

Tat

Rale of phofosynthests increases when GOz
cone. Increases from Olo 0,156 %

Ahove 0,15% COy , rale of photosynihesis Jevels
ofl 7becomes constany reaches a2 maxdmum

ai

at CO; conc. below 0.15%%,

CQ, concentralion Is a Emiling {aclot + heacs
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Inccease in GO, conc, leads to an incteass In he
rata of PS

al €Oz conce, above 0.15%,

light Is 3 limiting factor + hence further increase
in CO» canc, doss hol result in any increase In
therate of PS g :

b offect: oxygen concentralion falis 1
explienation! axygen fs used for respiration z4
no photosynthesis, hence no %
oxygen is released from the leaves
G more chlorophyil ) chloroplasts 1
for both marks must refer 1o more
allows more pholosynthiesls / 2! teast once t
descriptfon
Section B
8a | Allele forred seed coal (A) red 1
b Legend for the alleles Y
Parents" phenolype; Red X Red %
Parents’ genotype: Rr Rr ¥
Gameles: Rt R ' %
QOffspring's genotype: RR, R Rr, m ¥
Qffspring’s phenotype: red, red, red, orange
%
Rallo  3red:{ orangs
¢ mulation 1
"dF) | Axes are labelied wilh unils 1
Al points plotted comeclly and smooth curves 1
besl M curve
. 1
Suitable scate
) () | 4671200 % 100 No mark given If working not 1
= 23% ) shown
{iiy | Amount of waier available f Amount of nulnents 1
in the soil /Light intensity

",
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9(a)

Asexual reproducilon does rol involve fusion of
gametes! produces genetically idenlical offspring

Self and cruss pelination bolh involve sexual
reproduction ffusion of gameles

Gamptes ara produced theough meiosis /
genelically variad :

Self-poltinalion resulls in offspring with some
genelic varialion as the gameles come from the
same parem

Cross-poiinalion resulls In offspripg with greater
genetic varizilon as gameles came from / trails are
inherited from 2 parents

The more genelically vasied the offspring, ifie betler
they are al adapling lo changing environmental
condilions

Max.

{b)

Eor adanptation of sperm cell

¢ Flagefum for movement of cell to oviduet

»  Accosome for digestion of foflicle cells of the
ovum

+ Large number of milochondria for refease of
energy from resplration for movement of sperm

Eor adaptalion of pollen grain
* Pollen lube produces enzymes lo digest
through slyle

+  Rough surface for insect polinated flowers +
cling 1o body of Insects

»  Ligh¥small pallan greins for wind pelinated
flowers + to be easily canfed by [he wind

10
Eithe

(
@

Less sweal produced
Waler potential of blood increases
Less ADH refeased

less waler reabsorbed from kidney tubutes back Lo
blood capillades

Max 3 marks
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{v)

{nsulin gene cut from Human DNA + use of
resiriclion enzyme

Plasmid is isolaled and cul + use of same
tesiriction enzyme

Insulin gene Inseried nto'cut plasmid + use of DNA
ligase ~

Plasmid with Lhe Insertad insvlin gene is introducad
inle bacteris + trealing bacteda with heat /elscinic
shock

B

i+ ¥

B+

B+

fc}

Profuse grovdh of algae [n the water blocks sunlight
from reaching lhe submerged plants

Submerged plants faif 1o pholesynthasise and dls

Baclesia decomposa the dead plants and incroase
in numbers

Bacteria use up the oxygen [n the water causing
fish lo die due to lack of oxygen

Max 3 matks

19
OR

&10)

gaseous exchange

Inner wall covered wilh a \hin film of moisture +la
dissolve oxygen before il diffuses in solution inlo
blood:

~wallls very thinf only one-ceit thick + lo enable
fasler diffesion of axygen and cacbon dloxide during

@

Gland cslis in the epi:heﬂuni secrela mucys + tm;i.é
dusl and germs ininhaled ai;

Cilia sweep the mucos lowards the pharynx fo be
swallowed ;

)

Tar & mitants In fobacco smoke
Paélysg cilia Yning lrachea & bronchi
Mucus & duslcannol be cemoved f accumulala

Viclenl coughing to expet mucus & clear alr
passage -

Partifon walls of atveal breakdovar
& form large emply spaces, causing emphysema,

Surface area for gaseous exchange is reduced
resulls in breaihlessness during exerclse
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1 Which struclures are present in a oot hair cell?

nuclaus chloroplast It
A v v ! key
B g X v = present
c X s l X = obsent
b X X ;

2 What is an example ci active lransport?

A

B
c
0

movement of glucase motecules into the cells of the villi
movement of glucose molecvles dovm 3 concentralion gradient
mavemen! of ions m blood plasma

muvement of waler in the lranspiration stream



3 The roois of a plant are placed in a dilule solulion canltaimng chlonde and niirate ions.
The graph shows how the rale of upiake of chlofide anc nileale ons by the cols of the

planl vares wilh oxygen concentralion.

nirale
rale of 1on
vplake | S chioside
0 ) i
oxygen concenttalions

arbilrary units

whal can be concluded about how chiorde and niliale ions enlas the reals?

]___ i shloride _ alate i
! A ‘ active transpor} active transporl E
[ B . active transport : cilfusicr
I C . ditfusion | aciva franspost

) I_D . d-f{hsinn_ _: giffusion

A Twb ensyrae-conirolied feachons are shown.

. . engyme .
aming 2018s ———— ProieIns

proteins m amino aads
From these reactions, whal dedughcn can be made about enzymes?
A Enzyme 1 has been changed lo enzyme 2.
B Enzyme 2 slows down the production of amina acids.
c En'zymes onty break down large molecules.
D Enzymes can build vp large motecules.

o "[Turn over

¥



5 Four les! tubes, each tonaining 2cm® of amylase solution are treated as follews;
% boiled, then ccoled 10 1°C '
2 boiled. then cooled o 25°C
3 frozen. then warmed Io 1°C

a {rozen, then warmed {o 25°C

10cm’ of starch solution was then added o each be and afier 5 minutes, 2 drops of
todine solvlion was added lo each fube.

Which rose shows the resulls?

1 2 - 3 4 ! -
A black btack biack yellow
B black yellow black | yaliow
c yeilov black yeliow ! black
b yellow | yellow yellow |  black .

& Which stalemenls are correct for all enzymes?

1 They are proteins,

2 They are secreled into the alimentiry canal
3 They speed up biochemical reactions,

A

Nong ¢f them wori at low g,

A tanc3 8 1aaga C 2andd D Zeaadg4

7  Wnich-isied substacces are a4 broken gown by the twee?
A alechol, drugs and crogesleccne
B drugs, adrenaiine and urea
G ceslrogen, water and adrenaling
D ures, alcohol and crugs



5 The diagram regrosents a cross seclicn of par of a lest,

¢

[T

siow coes e oxygen content of the air ai X compare to norma  exmosphenc air, winen
the 'ea! s in tne hght and when i is in the dark?

—e ——a

o t.he_!ighi i inthe derk ] -
A Tower ‘ the same !
‘B ower | higher ‘
[ higher i ke same
% o | higher | lowes J

e T S - i C{furnoover -

281



8 Tae graphs show how bwo different cond:hens affec the rate of phatosynthesis.

graph 1 araph 2
rate of rate of
phoiosynihesis pholosynlhesis
X S
intrease increase
Weig~ condisiors 4°e Seng sliered It granhy 4 ang 27 -
grag 1 - geaph2
" A" 7 carbon dioxide concentration | hght inlersity
1
8 carbon dioxide cencentration . temperziure
] :
c temperature carbon dioude concentration .
[ 1]
D’ )

temperaiure ! light inlensity




10 A herbaceous planl, growing in @ nultienl solulion, 1s placed in a wel-lii experimental
chamber tnrough which humid air is beirg passed slowly The dizgram oelow shows 2

section througn a past of the plant

The speeds of mavement of the Nuids in lissues P and Q are measured, The humd air
" Is then replaced by dry air and (he speeds of mevement of the flwids change.

Whal are lhese changes?

| [ lissee P ' lizsue Q :
Tt TR

greally mcreased dawnward movement
'

. greahy increased upvard movement
greaty Increased downward movement Jdit'e change

Tfe change aresly increased dowrward movement

!
¢
!
:
!

e change gteaty Increased upward movement

11 Whal conipbu'es to the valling of ciart leoves?
A tre mesophytcells ose urgs”
8 1ne phioer sisps lranslecabng
C Ihe siomala close "
D the xylem fills weh ar

" [Tue over

o4



12 The diagram shows ihe pressures  (he let side of the higarl during one heart beal,

pressuce i
%Pa ;
i
!
?
- 1 5
o 1 -
Al .- "l\‘\v. orme.
0 L T ¥ \.-_‘-_-‘:57": Y
T 1 : ] }
0 0.2 04 0.6 0.8
X
limeis

Which valves are open anc which ars tlosed al the time marked X7

r { bicuspid I semiunar _E
‘ A ! closed I closed E
]! B ‘i closed [ open '
[ G { open : closed '
{ B¢t open_ open .

key ;

e = lefl venlrile
aorta

emsene=se- el aloum



13 The table rafers lo blocd vessels ia the human tagdy

: vessel lL Hlocd .carried - S xygenated/
1 ! from i o i ceoxygenaled
" H - ) 3 S v
| e P e oogonated
: pulmonary vein - lings Pean ) Q
hepatic arlery aorna R oxygensled
hqpabc porta! veir . awmesiarycarat Sver . ..5.. _

Wrazae P Q. R and 57

- e  m—ama boam s - - s en — e e

s e, R R ... S

A TeR ventricle ' geoxygenaled wdney deoxyganaled
B tef ventricle [ cxygenated ver deoxygenated
C - nmghtvenincle ~ deoxygenaied ' tadney ; oxygenaled
: D, righlventincla : cxyganated E...___ hver ._!_h oxygenaled

[Turn over -

trendyline
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14 The diagram shows a celect in lhe walls bewveen the atna,

fauth inwalt
of aliia

Whaat efieci woulo in-s defect ave on tha Blood arcutalory system?

A ngreased presswre in he oulmonary arlery

+v]

ircegutar head beal

a

reduced oxygen saturation of haemoglobin

=]

veniricular sysitle s celayed

15 In the human breathing systemn, which feaiures mainlan the carben dioxide gradient
belween the alveoli and the outside air? B T
T blecd conftnually pumped to the alveoli
2 breathing in and out -
3 mois aiveolar surfaces
4

_ thin afveotar walls

A tand?2 B1iand4 G 2and3 O 3and 4
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16 The graph shows how the pressure and volume inside the Jungs change during ona

complete brealh.

Al which point are ihe muscles of lhe daphragm stariing to contract?

8
25 RN c
volumz, 7 JETe
yolzneof ~ AP . pressure
fungsfdm™ i ',.-'\.\ N  lungs
! SN .
b f - \ v s
kK pressure ! - B\
\ / ; " -
M A p
b r N,
'.‘ ’ - .
ey E ~
2 0“ "-.-/{" D
A ~
- - e -
—= i 0 T
0 1 2 3
ume/socs
17 Which substance Is [ost irom ihe body by the kidneys, fungs and sin?
A varkon cioxide
B epxcessicns
C wrea
0 wele!
- [Furn over

D45
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1B Seals are marine mammals. When they dive under valer, they are capable of resplting
anaerobically fk)r long periods. During this lime, blood flow to the muscles is greally
reduced byt the muscles are able 1o loferale high concentrations of fachic acld.
The graph shows the concenlrations of laclic acid and oxygen in the blooc of o seal

before, during and after a dive

3 . penod of d‘n.'e;
conceniralion .---?ﬂ?ﬁ'}-_- - ,—-A e rrre—er—maeeuve
it the bload *
fachitrary unils
Iaclic aeid
13 1 1) 1
g 1 2 3 4
[ e
X
lime {howurs

What explamns the change i tactic acid concentralion dunag hime X?
A intreased Jaclic acid production )

B increased bicod flew to the muscles

C increased e of aerobic respirailon

0 reduced rate of araerchic respiration
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19 n a3 widney Salysis machine, which subsfance csnnoi diffuse Ipcugh the dialysis

membrane?
dialysis fuid
} diolysis fluid
)
— :
]
/s
4
o paler) ! L dizlysis
] membrans
7, -
f‘ ! Sl -
n.0od from l’

patamyt  hakysis fuid
gucose

A

B ngulin
C sodiom
D

urea

20 Which of these statemenis correcily descibe contro by negetive feedback?

A Aninjury to body [ssue aclivales platelels in the blood and these aclivated platelels
selease chemicals which activate mote platelets, h

B During the mensthual cycle, fuleinising hormene simukales ibe release of oeslrogen
which in turn stimulates the releass of more fuleinising hormene.

C ‘The onset of conlraclions during childbirh causes 1he relsasa of @ hermone, which
slirulates further confractions.

D When biooo pressure is high, nerve impulses from the brain cause the hlgod.vessels
to dilale a3nd blood pressure is reduced,

R

S ‘._ - - . . L—turhover‘_l -_’ _"_ P
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21 If the aic lemperaitre :s higher than the core Body temperalure, which progesses can
increase heat loss [ram the body?

i'_—._fnshiverlng hy evapcraliunli v_ascdilaﬁ_on |
i___muscles of sweat ] in the skin _j
j A i N S [ . | key
8 | Vg - X . I x ] < = ¢an increase heat loss
c ' X v v l X = cannol ircrease heat loss
D x 7 x

PR - - . —— o w emmm -

LT
22 Irsehn 5 @ hormone synihesised in e pancreas ana cisipaiea arcyts ihe dody by the
slcog
Whnal desciibes its rate of secrehon and concertration ir ke bloog?

—gm e ——r——m A = et ——

1 cuncentraion in

~

rate of secretion

| the bippd .
" a E canstant ; constant E
a | constant ' varled !
i G - varied conslant l
‘B ! varied ! varied d
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23 Which changes occur m the body when a gerson 15 shecked?

| increase in decrease In {
T !
A E the diaroeler of the pupils in the { * the speed of penstals:s .
i sye . -
B | the rale of conversion of ihe diameter of the pupils in the
I glycogen lo glucose sye
c ’ tha rale of urine formation the rate of conversicn of
! i glycogen lo glucose
3] ! the speeqd of peristalsis ! Ihe rale of urige formation

. },{ _

Waai 15 he funchon of sirscture X?
A o cause cupibares e corsiact
B ic deiect changes o jempersiv: .
C o receve impuises fram the cenlial nevoLs sy:uei'n

D 1o shmulate swenl glands lo selease swea!

. [Yurn over

091 -
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25 The diagram represents a ceplsal nervous syslem. X. Y. ant Z show possible siles

wheie the sysiem can be biccked by a jocal anagsiheic.

molor nerve

Of jour men, one hac no anazesthelic block and the other three had opnly one
anaesthetic block at X, Y or Z,

One of the men can feel a pinpnsk on his leg bui cannot move i,

Where is the apaesthelic block?
A blockis at X

..B hiockiBai¥ , . .
C bicckisanZ
D o bistk
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26 The dragram shows a seclion thtough an eye,

(%4

In the pupil refiex, which row givas the stes of ine efieciors aRd seceptars invalved?

s -

effectors roceplors !}
A’ 3 ! 1
‘B 03 22
. B :
C 4 o 4]
1 : :
i D 4 i 2.. e

27 The dizgram shows a pod from a pea plant.
Which line correclly shews the paih thet was faken by a gollen tube to an ovule?

key
L~ poth ishen
77 bypollen who

S . ” ". . o R - .‘_ :: . . JARES ‘_.:-.'.'. L . l-rljrn over
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28 Which planis are most whely to adapl successflly o a dlimatic changs n fheu
environmenl?
A planis lhat are cross-poliinaied
B . plants thal do not rely on wind-polfiration
c p'lanis ihal gro\-."mpidly ‘
D

plants thal recroduce asexually

23 A naxral meince of bt~ corlrot asgeTes thai sperms Yive o1 e Gays alle’ SeXuih
ntercourse ovularcoe ccecurs petween days t2-45 of the mensing! cyclo arg re-clises
ova Lve lor 36 “gurs
On which day cl the cycle sncuwid sexva infercourse not rasult in oregnancy?

A day?

B day !
C day12
D day 16
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30 The diagram shows a side view of the female reprodictive system,

—1

In which cegion are sperms released gduring sexual ntercowse and where does
ieftilisation usvally lake place?

L { £ i —1
spefms \
! |  refeased | fertiisation l
T Lo e |
bay 3 1 .
] 8 i -9 i 2 '
C . 4 i 1
e K D "d. . 2 |

—_— ] .- e - r— e —— rea s

L2 o e * [Tuin over
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31 A couplz has Ihree children. The lable shows some of {he chitdren’s characienstics.

child : sex ‘ood graun | sickle-cedl/normal '
1 1 male B sickle-cefl !
2 | female AB l -noimal :
3 male 0 . nommal _!

Whal £o the characlerislics show?
A conlinuous variation only
B disconiinucus variation only .

C both continuous and discontinuous varialion

D neither continuots ner gisconlinyous variation

32 What s a result of patural selection?
M dogs that are frendly lo bumans
B grapes that conlain no seeds
G mosguitpss thal are resistant io insecliciies

D onion crpps thal have a pleasant tasle

"33 fhe geaotyce for the reigni of an srganism s whilen as T¢ Waat conowsicn may oo
drawn?

A Fae allese for heignt nas 3i least hvo ditfesert gones

B inere are 7 ieas: two crEeren: alleles of the gene for keight
G There ace hyo cifferent genes far heighl, edch havirg g sisgle anele
D Taere is ope allele o heigt wilh Iwo different forms.
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30 The diagrem shows a side view of the female reprodective syslem.

—1

T

lu which tegion are sperms released during sexual miercourse and where does

fertilisation usually fake place?

r I sper I 1
ms b .
! i released | fertifisation ‘
i—"—t— [ i
- A 3 | ] :
[ 8 [ 9 ! 2 ‘
c . 4 i 1 1
|
) . ‘_3__ el A e 2- o
BRI o L e emody
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31 A couplz has Mwee children. The lable shuws some of Ihe children’s characienstics.

child ; sex lood group‘; sickle-celt/normal '
1 male B l sickle-cell !
2 female AB ' notmal :
3 malz 0 _ nommal _!

Whal ¢v the characterislics show?
A continuous vanalion only
2 disconlinucus varialion only e

C both continuous and discontinuous varialion

D neilher continuous ner discontintious varialion

32 Whalis a resulf of patura! seleclion?
A dogs that are {rendly 1o bumans
B grapes Ihat centain no seeds
G mosquitoss that are resistant io inseclicides

D omgn crops thal bave a pleasant lasie

33 The getﬂﬁ.ob;cchfor the Feigi of an argansm s whilen as TL Wnal contwsion may e
¢rawn? '
A Tag allew for et nes & least o dilterent genes
B ircre are o feas: hvo oifierent alitles of the gone Tor beighi
c

There are wo cifferent genes for heiht, each having a sisgle ascle

D Taere s cne allele iz height with jwo diflerent forms.
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35

4l

A scientist iakes 4 pairs of samples from a wild chery iree  In winch pa 'of samples
could therg be cells with gifierent genolypes?

A o fnils

B iwcieaves

C {wopetals

D hyo root cuilings

Six grocesses - genelic engineering pre Ksled

" re cacionuras chred

3

g gene s coped.

Tnegene :5 switcneg on.

& Lt

Tme gere s iensierred inlo 3 hacierum.,

n

Tre human gene s [solafed

[+

The prolein, asulin, is synthesised.

Which lour processes. i he correct order, show the producnan of human insulin by
bacleria?

A 2-3-5-6

B 3wteud—b

.G 53mZE

36

D 5-—-4—31—06

Which fype of molecule is the end groduct of transtalien?
A amino acid

B mRHA

G polypeplide

P (RNA

. “[Turn over
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37 Which sfatemeni aboui chromosomes is corect?
A Chromosomes are long DNA molecules celled guenes, which are divided, inlo
seclions
B Cpromosomes include a long molecule of DNA civided into sechions callad genes.
Crrvomosomes include genes. wiich are divided into seclinns entied DNA moleculgs.
D Genes include long DNA molechles called chromosomes.

38 Alree has nsect igrvae Torowing s [gaves The eterging ‘rsecis are eater oy birds
=

ar~c t~e 5o ~ave £aras e 1eas Wirg aimengs ineir fea'rors

-
hYJ

1d

£a

Which ss a pyrarmd of biemass and which is 3 pyramid ¢! avmaers for shis foog chain?

. - .
l pyramio of ° pyramid of _
' biomass  numbers
. | !

3
)
3
4

o o mo»
IS S

o e 1 g A 1
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39 The diagram shows energy fiow ihrough a fosd chain irorn X lo Y.

eneigy in ) gnegyin
% c:‘neg\:; 10% of energy | nissveof | 10% of enérgy lissug of { +
Iﬁspsup passedon | primary rassed on secondary
- consumer l consemer
Y
90% of % of
enetgy lost energy lost

By winch processes s enargy lost befween X and ¥?
A excrelion and raspitafion

B growth and excrelion

C grovihand pholosynthesis

D phelosynihesis and respiration

40 The diagram represents the ilow of subsiances within a balanced ecosysiem. The boxes

are vanous rophic levels. Which box represeals producers?

i
shoyws flow of
——
1 nrgamc suastances
A C =hows floys of
e amend u - .
carbon dloxide
t
D
B

30% .
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Wrile your answers on the lined paper in this booilel and, if necessary, coniinue on
separzie answer paper.

Al Ihe end of the examinabon, fasten 2t your work securely together, if applicable.
The number of marks is given in brackels [] at tha end of each queslion or parl gueslion

For ExamIner's Use
E Scclion A

Seclion B —

-

7
g
.gI

i_ Totul

This paper consists of 19 pnrted pages including the cover page.
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1

(s

(b}

Sectlion A
(20 marks]
Answer al guestions in this seclion,

Wide your answers in the spaces provided,

A stucenl was zskec io make a motel of a plant cell. She took a lengib of lubing
made from 3 subsisnce that aicws oply waler molecuies fo oass [hrougn and

enclosed Hin a inxgre poreeable memerape as shown in Fig. 1.1,

iinxibte permaeobie membrane teods e
nahtky ’
wed - blag
o
e, o o
- Qo o)
S\ tightty
: - tied
morble dilure sugar solution
Fig.1.t

Name the struciutes Tound in a plant mescphyll cell that are best represented by the

follewing items used m the madel of ine planl ceil.

Marble .. ... - W..  UYy......_..
Beads ... ... .. . s e b venenie e
Tubing ... .. . W -- e e ns meee e w e

Stale a structure of a plant celt that is not represented in the siudens’s modet.



{c) The siudenl hen olaced her model into 2 concenlrated sugat solelion for hall an hour
Stale and explain the similarities between what might happen 1o her model dunng that
tme and whal would happen 1o 2 plant cell placed in the same soluticn.

v e esetsaman e s e .o .
-tam whge =i mam ssreny Sa-pumsrdnc RSy e SEAAL LESL A L] -‘." #ms wre s emb wEAena b d

[Totak 10m)
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2 Fig. 2 9 shows how an alcohalic dripit is psoduced in sonie countries.

COnIaMmeT
kitihopen
crushad snd boled alt [
tubers cheswed for seveml
savmel minges

sediment
oot ubets —
crushad ond
. o boded dnck
reaty for
consumplion

Fig. 2.1.

(a) The rcot Wwhers of the cassava plant slore starch. Afier removal from the plant, 1he

tubers are crushed and boiled. Suggest lhe elfect that crushing and boiting will have
an the celis of the lubers. '

{c} A%er they have beer croshed and boileg. the cassuvd weie!s bre Gaewes "oF several
~Lies Expia nwnat nacoens 1 the siarch curirg ins e

ememan PR ceme T e

Mo ot e e m e e e e SO ¢
fl'cla!':Sm]



{a

Fig 3 Ma)und Fig 3.1{b) each shows cells from the ining of 4 trachea One 1s froma

snpker ang one 15 fiom 2 Neh-smoker,

§) leemdy swacrures Dard

B .
c . S A
{ii) Descibe the funciicr of D

. e e - -2

Fig. 3.2(a) ane Fig. 3.2(b) show the cross-sections lhrough the alveol ol a smoker

and 3 non-smoker.

L

/| s
wills of ..

siveol J

P \.\h < .
KV ¢
CHA T RV
Fig. 3.2(s) " Fig.3.20b)



-
2
o

Jéentify from Fig. 3.1 snd 3.2, the 2lveoli and trachea that belongs 1c # smecker
Trachea - Fig. ... Alveoli : Fig.... . i2]

{c}  Explam how the effect of smoking on the alveci can affect the respiralory system of 3

SIOKer.

neawn .

6]
{Total* 10m}



4 #ig_4,ila) and Fig 4.1(b} shows a seclion througn the skin of a persen at twe cifferent

temperalures.

ﬁ?{n}‘ﬁ

N (T P e
E G T
e
car :

. o " - . . e fyu-
ey T SN g » S 1 T
- P | Ui KHH T B Nty STl R 1 _’.

e T e i P L Ftoirmatn K AT WA i Earperd
R A e e e IR A N
ig. 4, 1b)

direciion of
blood fiow

On Fig 4.1(2). entify and label the sweat glan¢ and temperature receplor.

(2) {2
Sjate vshol happered o Ihe body iemperature Io cause the changes shown m

(b}
Fig. 4.3(b) compared wilh Fig. 4,1(a). Explam your answer

figtai 5



5

(a)

{0

{b}

Fig. 5.9 shows the average swealing rates of a person over & 4-hour pericd under
diifereni congilions.

SUACH X R Y
AW N l'-"l'l"lu-

-'..-%;‘6,‘-‘1'—"%:‘_“""?.—'—7"’-. el
Ay Cothudi e ey
lil||‘l“l|‘[£i]1‘] LTI
ANy Seaa ) Ldid tny v in A
AT
MWL; <Lyl

:M’n.-a—‘ ol

Ll

X W e
ATlLlIJl-

LS MOREALEY 10

'=.-':\-" AN
MIEE TR YA K3 | Al ol
1|1u|nu[1 1373 Ll e
-‘-'v- o ey
ﬁT ITII i!'L[ 4
[AEREWN SR >
!'d"lquﬁﬂluii, :
e e hpany
X
1
(AN
l. 1
] 200 400 600 8On 1600 1200
sweatng rta J gh't

Fig. 5.1
State zha way otber than by sweating and urination w1 which a person might losa

waler.

.. D . . - . (i}

t4 Suggest now e -ates of swealing stown i Fig. 8.} ere {.merem for iho peisco

when they arg walirg CiC\nes ¢ Ine Sun with ang witrout the ©5 kg weignt

(it} Suggesl why te cerson ‘whe I silling clothed in the shade has lhe ‘owest
swealing rate.



ie}

)

)

()]

Fg 5.2 shows Ine watler gain and ioss of 8 parsor aver 24 houts.

daily woter gains d=lly water losacs
drnks 1560¢cm® | exhpist 67 Ealinis
wolsrmiood  740on® ‘loecas 100 e
veater (ormad seaal SCoem?
within Body 200cm® uhRS T oemy?
Al 2400 et iatat 24T0em?

i =
FA)

fig §2

At

QMDA fRACHE” & IR T0Jy gt crooiges waie”

Using the informaton in Fig. 5.2. caleulate e velume of water 3 persen
must [ose »n ihe wrme ovar Z4 hgurs e order 1o maintain the volome of waler

inthe botly Show your working in the space betow.

Volume of water: . A

On 3 hot day, Ihe valume of water loss as sweat will change. Suggest how
swealing could affecl fhe vrine thal a persan produces,

- R 4
iTotal 10m}

- - . resas = om - .



{a)

Cutivated banana plants preovce froils with seeds that are infarile (wnable o
develop) while wild barana planis produce Iruils with farge, fertile seeds.

Siale the type of seproducton asually found in culiiveted bananas anc wikd Eananas

Cullivaled bananas: .. . .
Viild bananas: . ' ' - B

Stafe one commerciat advarge Hat resulls frer e yee of reoroducher lound e
H

cai'vated panbnas

-Black sigatoka” is a fungal disease cf kananaleaves Tha hyphae of the fungus

spread through the interceilelar speces as shown in Sig 6.9

10



c) Suggesl mays by which the fungus would eveniually cause the leaf to cie.
el ys oy g

. - -
...... s P - 8-
e - - - anren’ . 4 e as = o®  ve=ma
. . * —_r . - . £ I banrrs - -
- - . . - - . - ~ sen -
e - N - snre Y e PP
-rra - - - e man - . as SkabRe smamS =k arm sa . P R e
L
am ganean - ranses pressurens ss  terae m 4e w=amw

T T L L N

{i} Exolanwhy fungal diseases lend to killa higher pescentage of cullivated than oi wild
bananas.

.en - .
PRTSRTN
varatr u e -
.......... . o on
u. P s
.- rebae

e . 13
) [Toltal 10m]|

M-



Section B
[30 marks]
Answet three quesilons
Queslion 9 is in the form of an Either I Or guestiogn. Only one parl should be answered,

7  Owvera period of several months, a siudent recorded some achivities of the wild file in a
pariicular habital, The following cbservalions appeared In her notebook as seen in Fig.
7.1,

i Young shoots of a crop of been plants covered svith greenflics {ophids)
suching foed from the stems.

2. Sawu large bird (hawk), which ustolly catches mice, swagp to fake o smoll
yellow bird clinging 7o a bean stem. Noticed that these small birds often |
visit the bean fickd to eat some of the aphids er-buttertlies.

3. Flowers of beans beirg vizited by many different species of butterify.

4. Mice scen nibbling at some dispersed bean seeds,

5. Spider's web constructed between two beca plents with 5 large block flies

caught in it. Ratting body of o meuse rearby ativocting similor flies.

Fig. 71

{a) Inthe space belew:, draw and label 2 oyramid of romass for ihe hawks, mice g~d bean

alanis i ihis fiabitat - B 3

12



{hy InFig, 7.2 telow. Bl in Ipe blanks la show ihe feecing relationsnips of ing erganisms in

ihis commipaity . 3

Fig. 7.2

ic) .Explann why eroergy flov s non-cyclical.

. B3

{d} A {armer sprayed a lof of inseclicides. Explain why (hel wouid affect lhe hawk more

ihan the mice. - . -

e e .. 2
{Total 710m]

FARCRE 7 SR



8 Fig. B.1 shows how gerelic engineering wiih the use cf yeast cells can be used Io

manulaclure an enzyme {chymosin) ihat clots mitk in the stomach of young mzmmzls

’ 1
celt froen Thd Stomach yeasics
wall of B yound mammo]
nutleus . ﬂ
nucieus
s

"~

steand of DN ke ot (he ccikus elsond of DNA tsken fiom yaast cell nucaus

VAARARAAN, it

[

vann

e e rw—— 4

BT ONA shiand cul
part of stand /
remioved and insotied
i DNA strond
fran yeast cell nuclats

ft

aw ew e
e fruy w2
DA
LA l:’, cf.

A
W\// AR AR

madiied stand
D:'or'é:fts .. - meplatedma - )
N - yeosl cal
\ S/ -
yoast call TN A -
htowet (o mllply Ve Vo = yessiDNA
in o culltre mudiom

(stago B) \‘W\ /] =menwmel DNA

chymostn

Fig. 8.1

{3} Name ths par labelled A in the diagram above.

TEE



(b) Suggest how yeas} covid be cultured dunng stage B.

(¢} [Insulinls a hormone commanly produced using genelic engineernng.

() Describe the function of This hosmone in the bedy.

ammrimae wv » [ T LA T A S 4 amermenmur

{) Compare an¢ contrast the methot ysed Fig. 8.7 lo preduce chymosin walh the
- methed 1 which human insulin is usually protuced in genelic engineering with e use
of bactetia ‘ a8l ' -

ﬁolp‘:mm]



9 EITHER

ta) Fig.'9.4 shows a honzonlal section of the human eye 2nd the pathway faken by lighl -
rays as they jeave a distant objecl.
Complele the diagram by continuing the lines from the object to show how the hghl
rays p}oduce a focused irnagie on the refina. [3)

———p— light ray

16



] Fig 9.2 shows hwo front views, S and T. o' & ~umar eye o two different fight

infensities.

P

‘“-/

.~ —

~N

changes
o

s ' 7
Fig 97
{) Suggest how the lighl inlensiy changes frees S 12 T expamirg now ine changes

sticwe mFig 8 2 is brought atout

ol

......

[4]

(i) Oefine pupil reflex and suggest why drug thal prevents this cellex action from
occuring should be avoided.

(Yotalk 10m}

325



90K

{3) Intheinherilance of the calour of mouse fur, the atlale for yeliow fur {D} is dominant lo
the allele for grey iur (d).

() Two heleroxygous yelow-coloured mice produce cifsoring. Use a [ully Iabelled genelic
diagram fo show how $he coaur o° mouse fur is inhented by the cifspring  State the

excecled genciypes ars ot eaerees n the eifsenng &3

Tl

18



i}

{o)

A patticvlar combinaticn of these glleles Is known as a “lethal” combmnalion The

offsprings that inherit this combination die In the ulerus during the very early stages of

gevelopment. This resofts 1 a 2:1 ralio of fur colour in the survwving cffspring  Identify
the lethal combination of akeles and explain how you reached this answer

21
[Teial i0m}

End of Papor
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Ansviers

1 {a) nucleus, chlozoplasis, (cell) membrane, {3]
4 (b) vacuote [ ribosomes f mitochongdria / ionapfast. [

1 {c) water leaves;

by osmosis;

rel, water potential {A any ref lo differential in concenlrafian):

cell / cytoplasm / protoplasm f model shrinks (R rel. vacuole).

rel. decreased pressure / wrgidily / fitmness / flaecidity:

tubing pulls away fron: permeable membranc OR cytoplasm or cell membrane pulls away
fram (cell) wall;

ref, piasmolysis;

scleclive permeabilly of Winng

no sugar leaves cell by ciffusiar e~iees space behween tbing and permeable membrane
OR beiween e

col nembranc and wak, T3k 6}

2 {a} damzge / breaks AW (cebs / lwaes)

tal celt wall f membranc:

rnleasing {ceh} conlenis f slarch:

wills cells ] depatures enyymes { siops metabohc reactions, jmeax 2}

2 {b) salivary amylase / carbohydrase.
digests / breaks down / hydrolyses - slarch
[0} maliose: [3}

3. (2) {i) D olia , E goblet (celt) f mucus (-praducing cell)  giand (cell) : [2)

3 (2) () rel. bealing J AW
moving mucus + towards throzl f upwards { away from lurgs .
containing germs / dirl ; (2]

3 () (i} Pig. 3.1(b) * Fig. 3.2(a) (2]

3 (h} (i) carcinogenic F AW :

tar ~ impervious to gases ;

emphysemaz / break down of elveoli walls ;

reducad suriace area ;

fess 02 absorplion / to red blood cells / body cells ;

irritanls paralyse cilia lining the ajr passage;

dus! particles irapped in the mugiis lining the air passage cannol de removed:
increase the risks of chronic bronchilis [max 4j

4 (a). label line must teuch the sweat gland; labe! line must puch some part of recepior
under Maiplghian layer; [2)

4 (h), {body lemperature Increases / tses: [1j R cooler/ decreases

- In either order: Aclivalion of sweat giands 10 produce swaat, .
dilalion blood vessels / vasodifation/capillaries; increase blood flows near ihe sunace of the
bady; lo radiate heat away from the body, [2] R veins

" 10 allow the body to cool down. [1] {max 3 points}



5. [2) exnaling of hreathing ouwitaeces/blecding or coyng o vamiing [1]
c g v

5 {b) (i} ihe raie of swealing 15 mcher [er a persan who s cariying a weight of 15 kg a(
1000gh™”’ 2s compared to 2 persos who Is not ai 800gh

The person who s carrying 15kg has more eneray releasced/higher rate of respiralion;
More heat produced;

Increase in rate of swezting to cool the bogy fmax 4)

5(b) {ii). For a person wiio is siling in the shade, there is less work gone from siiting; and

less exposure to heat; hence, e person does not neec lo praduce as much sweal lo allow .

cooling of the bzdy  fmax 2}

5 {e} (1). Respiaiton 1]
5t} {1} 1400 ¢’

5{c} {m} voiume ol sweai poouce vakncrease
she velume of unne will desrease f less weler,
ihe congeniration vl Increase J colout will be carker: 3 max;

6 {a) asexuvalivegolative:
sexyal (ignore asoxual), (2]

& (b} any {rom;

mote certamn, known qualiy/quanbly of frut or described®,

favaurable conditions, greater % of fruit is flesh, laster,

greater profitfhigher yield, {"affow ecf if wrong type of reproducten),: [1]

G () Interferes with mavemen of gases/blocks stomata,
mlerizrence with ranspiration;

digests cell contentsfrel. enzymes/separates cefls;
takes nulrients ftom the plant;

xilis cells/pratective loxins released by cells;

nofless photosynthesis;

blocks veinsfvascular bundlesiphloernfxylem; {max 4)

6 {d} (A reverse argumenl) cultivaled planls are planled close logelher in a smaller
arezfdeslggated farm; easwer spread of fungal spores;

genefically identical;

little vadalion/mulation:

zlifvery large numbers lack resistance; [max 3]

EE



SeclionB

7 (a) coirect shape (A smooth-sided or slepped pyraniid) .
all three levels coirecliy Tabelled ; {2}
(upside-down pyramid wilh producer at lop = 1 mark)

7 {b} iarge bird / hawk + spider :
smatl [ yellow bird - (black) fies :
greenfiies ! aph:ds ~ bulierllies - mouse / mice ; {1 mark per rophic level)

7 (cyrel. Sun,

Ight (eneray) to chemical enargy:

absorbed by [inside planis or preducers / photosynthesis;

named photosynilhelic proouct;

foad for ! eaten by + apimals [ herbivores /f consumers / decomposers,
‘nst as heal:

{from} respiration / ref ATP; -
Energy does nat pass back jo producers / piants f Sun; [max 3]

7{d) This is due o bioaccumulation;

When the mice feeds on [he bean planis, the nseclicids is nol broken down in the mice and
1s accumplaled in Ihe mice that the hawk feeds onJHence, the concentzation of the
insecticides Jncreasas up the {rophic level and v/l alfect the ammals higher up In the rophic
levetmora. [max2)

8 {a) gene f 2ligle ; [1)

8 (b} supar for named) [ ntirates (A amino acids):

soluston f broth / valer :

suttable tempesatore f pH

ref oxygen/ 2 (A rel [anlaerobic) |

{ s1nce 08300 In yRast may be acrobic of anaero;e)

formenter I stenng I ref. sienbity { .. Ine meghanics of the orocess) ; (3 max)
{A ‘arge f suitgb-c conlmner)

B {clexoess giucose to giycager

corqne: ol ver fouselos |

enbenced §L.oOSC UplEke by cells 7 increasce ool permcaolly .

ref consiaTt D OOC comEeasion f coscenireuordreaucior ot mood guucote (2 maxl

8 () ). mstcaa of using yeast. bacteriz is used 1n Ine produci.on ol numas «sein gene:
urkke bactese wineh is single-sitanded, yeast Is double stiantiec.

boir need e o'asmid to be taken up by either the yeast or bactena before they are placed
I iermenter;

8acleria and yeast are botk pul kato 2 nulrient broth fhal allows them o mulliply and produce
the insuin of Chymosin; .

Ainy ather reasonable answers. fmax 4)



g either

{a} rays continue paralie] unii hil comea;
rays convarge al GoMnea;

rays converge al lens;

meet before relina = continue to hit rebna; [3]

—+——— light ray

objact

9 Ib} (i). light imensiy increases at Hgels brighter a; F; |1j

1 increzse in light iniensity detected by relina;

2 impulses lo i5 {via brain} to resuki in an involuntary action where
3 (s} cicenlar muscles coniracs.

4 {iris} zedial muscles relax;

§ making pupil smallerfconsiricica
& an there’ore less ight will eries ine eyes.

any laree 1 mars cacn
fevan 4t

2 (o} 7

Pupi reflex is a

fast [ rapid } quick.

reachion J response + (o} stimulus:

automatic / involuniary f no involvement of conscious thoughl AW / caanot be controlled [1]
R no invoivement of brain, oo much iight allowed lo enfer AW

damage o setina / rods / cones /light-sensitive eelis; 12)



8 or
(a} ) .
Parental Phenotype Heserozygous X Hoterozygous
Parental Genotype
Gamelse

Random fedilisation

Olfsprng 'genolypc 973 Dy g dd
Genotyme rako 1 2 - . 1
Pheadtypic ratio 3 1

Yelow - Crey

1 mark for correcet labels, t ark for cacn siep | max & marks]
R 4 wrong symbols used

(2) (i} BD (A e.c.f. for :ncarsec] symbois)
tef. 1 m4 would be DD |
leaves ratio 2 yellow - 1 grey, [3)
A oxplanaucn on dizagram .. aceept en (al} so long s umced)

9 (b} Any w0 of the followrng
Mustard gasfformaldehydel ullia viclel ramation/ exposure to alpha. beiz and gamma rays



Pzge 207 18
1 Membranes vilhin and al the surfzce of cells have different roles
The diagram allows the identfication of the varicus organelles\ watnip the cell, by
describing the membrane struclure and function.
membrane
engloses cell contents encloses a shiuclure
within the calt
POSSESEES POIES
no pores present / \
/ \ allows exitof mRMA  prolen synthesis
k S 2
single membrane doubie memtrene
/N / N\
transpons g allows oxygen  altows carbon divide
enzymos synthesis 1o enter o entar
3 4 5 &
Which of the oulcomes shown below corredlly idenfifies the orgsnelles thal possess
{the membrane and funclion concerned?
1 2 3 4 5 ! 8 '
A | chloroplast vesicle smooth ER rough ER nucieclus mitochondrion
B nuclaus rough ER vesice smooth ER nucieolus mitochondrion
Cc nuclsus rough ER vesicle smoath ER § mitochondrion chioroplast
D nucleus smooth ER | milochondrdon | rough ER vesicle chioroplast
2 The table below shows the chemical elements present in four substances.

Which subslance, A, B, € or D could be cellulose?

V= present X = absent
suhstance carbon hydrogen ritrogen oxygen
A Y M) J X
B N J X ¥
G N N ] ¥
D ¥ A ] B
" Melhodist Gids' Schacl © 7 diology Paper 1
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Page 5 of 19

7 The following graph shows the efiect of pH on the rate of reaction of three enzymes, X,

Yand Z.
; X Y z
1 -~
[ )
5 /M i\
B I X [
g . i \‘ \ ! 1
E ’ f 1 ‘\ [ S\
o ! f M ; \ /‘
b H "\ .
g / \ \, ;
5/ 4
& ! s
5 | \/ N
o .
g | l .
1 7 14
pH -

Each of these enzymes was extracted from a region of the alimenlary canal of a
mammal. Which of the following combinaions stales lthe correct area where each

enzyme was exiracted?

po Y Z
A small infestine salivary gland stomach
B stomach salivary gland small intestine
C  smellintestine stomach salivary gland
D liver slomach gall bladder

8 Which of ihe following stalements is comect?

A Cerbohydrates makes up the main component in cell membianes.
B Fais are \he main energy solrce. .
C Proteins are imporiant tn the production of ankbodes,
D ‘Weler s not an essential nulrent.
. Methedist Giis” School. B

" Blology Faperi: .. .- . SecA Prelimloary Exemionafion 2034 - . -



Pagesof 19

Refer to the information and diagram belovs for Questions 8 and 10
An experiment is set up a5 shown in the diagram below 1o investigale facicrs esseniial for
pholosyninesis :

electric Jight switched on

to filter pump which 1 8
gives 3 slovs stream of air

L__ .

e amrows shows the
-7\_:3 directlon of gas flows
Arin — ) tope X\ /3
¢ w tune Y
wi — t2p
distiled . [ Py ¥
water — =62 2] soda
J=rms / lime
/ w2 %_
Loes
distifled
vater ~y— Firin

The faps can be used 1o regulate the flow of gas through iubes X and Y Wi and W2 both centain
distilled waler. The plant Is continuausly ittuminated and regularly walered. Prior {o setting up the
experiment, the plant has been kept in a dark cupboard for thiee days.

g wichfaclor essential for pholosynthesis is belng investigaled in this experiment?

fight only

carbon dioxide onfy
carbon dioxide and light
carbon dioxide and wafer

o o>

10 Whal modifications would you make o the experimental set up 1o investigate the effect
of fight on the process of photosynthesis?

A black out tube X
B blackouttube Xand Y )
c remove sodz lime fower and black out tube X or Y
B remove sadz lime tower and biack out tube X and ¥ ’ oo
Methodisi Girls' Setoaf = .. .. <" Biolgy Paper 1 - . $ec 4 Preliminsry-Examionation 2014



.. ‘Melkodist Gifls $enoot - " -

Page 7 of 19

it Which one of the following graphs most closely represents he relaticnshio behween the
rale of transpiration of 2 leaf 2nd relative humidity?
3 SL
c S h f=d “
o ’ o At
o 2 og ~
o= J o=
B | 7 Ho Ny
- = 7 Lo
g 17 2 \'\
L Y . b L Iy
refative humidity(% relative h'ilmfdityi%
A B
JI. &
E \ , g b v g v S Sd v s .
5= 2 - 5
o 4 A 8 [+ ]
23 . ’ 43
¥ @ ~e T
c —— L e
€ s
L , = A,
refative humidityP5 relative humidityl/%
C D
12 The graph below shows the changas in concentrations of various chemical substances
in the thigh muscles of a person exercising vigomusly.
concentra- |
tion of
various
chemieal
- subsafances
{arbltrary
units] .
0
dumtion of excrclsa (min)
Which of the folinwing statements is camect?
A Line J represents glycogen.
-B Line M represents laciic acid.
C ‘Line L represents oxygen.
D Line K represents carbon dioxide.
e, 3 Biofody Papgrd”
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43 Wmich of the following cotteclly descrives the siate of the muscles and tne relative
pressure when breathing in? .

—

r external kS pressure inside luny !

;i intercostal diaphragm compared to )

muscles atmospherlc pressure §

A conirected | contracled lower :

B coniracted contracled higher |

o relaxed conlracted higher i
D tetaxed relaxed higher

44  The table shows the blocd groups of four peaple and he type of bloos each received n
a fransfusion.
Which person is al risk from agglutinsiion?

s | TSR
A A 0
B B AB
o] AB B
D 0 ; C

45 The diagram below fllusicatas 3 smalt portion of 3 vein ang s neghbouring skeletal
muscles. )

Which of the lollomng combinalions shows ihe sizte of the musde with he
corrasponding situations of vaives X and Y7

I setetaimusgie| _ vaivex. _ ValveY |
1 A | contraclion i open - closed
|8 copracion | coses . | oper |
| C i sclaxation | _ open ciosed _
D | relaxation , . _gpea  _ _oper !
Ksemnoshst Syls” Scheol Bicicgy Pape: 3 Sec 4 Prefiminary Examionation 2034
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16 The diagram Gelow shows the mternal struciure of a kidney

/-‘ ao-c-—'"FD 1

Z

j]i" 3
(:""D

5.—-—_..

Which of the following stalements 15 comeci?

A Uliratifiration takes place al regions 4, 2 and .

B The fiquid found in region 2 contains waler. amine acids, urea, mineral salts
and red blocd cells.

c Reabsorptlon of glucese takes place mainly al regions 3 and 4
D Movament of sybstances in region 4 depends mainly on osmosis.

17 The diagram shows the flovw of biood and dalysis fluid through a kidney machine.

. ] Il /_,’f/} “al ::nivst.; %ﬁ‘\
i 5’!‘:‘.‘::‘-{: Lo %
H-er 77 %% I )

7
| )
A e =
areny =t T e L _ =
==
A

Which substance will show ine greatest ditference in conceniranor belweern X and Y72

A urea

B giucose
c vrater

D salls

Merhindist Girls' School ' Biology Paper 3 Sec 4 Prequnary Exgmionation 2014
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18 Which of the {ollowing corves hesi regresents ine change in the glucese level of blood

19

20

Methodist Gids™ School

Rowing throkgn the folicw =g oigans of 8 man who nas starvad for eight hoors?

1

] ------------- A
' :
blood l
glucose . i
leve! a °boocooon; B
coeo’ i
L ic
S

fom ome e - wle -
!

duodenum liver

3 1
" e eme— ¢ b - -l

lungs

Wnich argae~ conwcls e scoreice of e nommene asubn ang whal 15 he largel
orqan? : : : . . .

organ that controls

. segretion . _liwﬁ ——
A hyoothalamus N pancreas ]
B . pancreas . ifeum ..

ic hypothalamus __skeleizl muscles ]
o i - pancreas bver '

The dizgram below shows the relatonship befween \wo crgans and the
changesfresponses they bring about 1n the tody

~r endocrine glapd  —————" preduct \

response<— -——— largeiorgan

if the respanse of the target argan is cenlrolfed by negalive feedback, then (he product
{of the endocrine glznd}

A inhibits the response {of the target organy.
B stimulaies a grealer response (of the target crgan).

Cc stimulates a grealer respanse (of the tanget organ) while ihe response irhibits
the secretion of the praducl

D inhibits tha respense (of the 1arget organ) while the respopse {cf the 1arget
crgan) stimulztes greater secrefion of the preduct

é!ciogy Paper 1 Sec ¢ Preliminary Exafrionation 2014
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21 The diagram belocw shows a longiiuginal sechon o7 the skin of a bay

rastren il | I
SR ﬁ&?"?’é%sﬁh:m

et 13 Al 1w, . gin
OSNT N AEREE I
W o Y 14Ny

Select the bast combination (hat indicales one funclion cf P, Q and T respeciively

o] P ’ Q T .
'aA 2bsorbs UV Iight [ reduces evaporation reduce heat loss

i detects changes in 2ir acts as an insulalor of

! B temperalure i praduces sweal heat :
! Oelects changesinaw - . |
: C

: lemperature i feduces evapetalion stores foog _
! 3} abscrbs UV light 1 releases water vapour supplies ng;?nents fe the {

22 Adrenaline is secreted in response lo feelings of fear or anger.

Which ¢f the loliavang are effecls of the secretion of adrenaling?

i Increased heard rate
ii Censlriction of aftericles in the skin.
iit Conslriction of artencles in gus {intestines).

iv Increased conversion of glucose to glycogen

i and it only.

i, i andiii only
i. ii and iv only
i i, il and iv

coar

Methodist Girls® Schoof Biolugy Paper | Sec 4 Preliminary Examionzlion 2914
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23 The graph shows changes m the blood glucose levels of wo people atier eating

identical meals

glucose

mmol ¢m?

blood

levell

\ |

T ~~- person needing
medical freatment

S——_____ healthy person

15 3 45 60 75 9D
{lme after mealimin

-

105 120

What should be the conrect medical ireaiment for person X7

o>

insulin injeclions
Blood transfusion
dialysis by a kidney machine

increase proteins faken in the diet

24 Thediagram shcws a kidney and its associaled vessels

heart

ln] { rem

I
v heart

Which siructures conlain iquids with the least 2nd the most conceniralicns cf urea

solution?

c w =

o

Methodmst Guls School

least

[N F R

most

4

1
4
5

iliotoqy Paper 3

Sew 4 Prciminary Examionaton 2034
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28 The diagram balow shows part of the nervous system Including a refiex arc. A cut has
teen made al X,

bz G
bée . '/ %

= gm myscle

A bee siings the finger as shown.

Whal are the effects of the sting?

' pain felt arm moves
A ves ___yes
: B8 ¥es ne .
jC no yes ’
: D no ne

26 The graph below shows the changes in 3 cerson’s body tempesaiure plotted aganst
time.

peripg  pericd
2

&

[+

=

13

By

I 1 4 — e mam -
T I L
26 13 &0 §0 'S
hime i

What could cause the changes in body lemperature in pariods 1 and 27

_l_ period 1 _ period 2 e 11
LA vigorous exercise Increased sweasng ..
8 ir reguced sir temperalure shivering i
1C ! vigorous exe(cise increased ar lemperalure '
.0 reducedawtiomperstwe  , incressed sweatng |
Methodist Girls Scroal Bislogy Paper 1 Sec 4 Preliminary Examionalion 2014
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27 ihe dizgram beicw ssthnes sart of the orocess o preduge 2 secomzinant DA
conlaming 8 humar gone

Stage 1 cxleeg suman i3NA axtrac bagtenal plasmeg

L4
cutopen glasard

/

\d
Stagnz  culouvlhumzn gene

Sfage 3 : jain human geae with
piai'smid
Sfage 4 -+ insert recombinan!
{3NA 1nto bacteria
Whicn of ihe fotoivwng correctty wentlies the enzymes invaives at tne siferen: stages®
_restriction enzyme _ ligase b
AT Siage“pacSiage2  Swoedand Slages
8. .Sw\ge?erg Saged  Siaped
G ., Swago’ . Steged -
b | Sage? Siaged .-
28  Agene
A 15 3 DNA molgcwie
B 15 & sequence cf nscleotdes
c 15 a chan of amino acids
D consisis of a sugar mofecute 2 phasphiaie group and 2 base

28  The phetomicregraph shews the cells ina enion roct ip undérgaing cell division

'\l'\v"-._

Which of the fcllowing statements comecily describes whal is coocurring in Gell Z7

A DNA is replicaling
B Homclogous chromosomes are p2ainng up
C Sister chromalias are separaling
D Chromcsemes are fining up al the equator
Wiathodist Girls” Sthocl Biclogy Pager 3 Sec 4 Prelimmnary Examianation 2014
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30 Wmch of the following correcily identifies the lypefs of sell divisicn that occurfs it the

“iver ang the {esles?
o ver. T Tiesles
1A | mitosis miiosis :
.0 mufosis milosis and meiosis
i€t _meigss meiosis
0 meiosls mitosls and rneiosisn—_1

r

31 An experiment s sel up using four groups of insecl-poifinaled fowers na field In
each greup, Sifferent sanis of ine finwer ware removed as stown below 313 nsecls
were aligwed (o visit all the owers.

Which groug would oroduce os) seeds?

group
of pefals stigmas anthers
Jowers - ___.
A leftbelind | lefbehind  ; removed
. B iefbehind_ removed ’ loftbehino
€ 1 removed | left behind lefl ben‘nd
D removed | removed |, tefibetnd

32 Thrediagram beiow shows 3 felus in 3 ulerus.,

Where does exchznge of malernal and fetal malerials iake place?

Methodist Ciits” School Sidlogy Paper 1 Sec 4 Prakminary Examionation 2314
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33 ‘The diagram shows the male repreguctive and urinary systems.
Which siiucture produces the Auid pari of semen?

34 Fig. 1 snows the side view of Ihe female reproducive system viule Fig. 2 shows the
early stages of reproduclion in humans.

S W
4
Fig. 1 Fig. 2
“Inwhich rumbered pars of the temale reprodusive Sysiem val she stagas Wand X Se
feung? : ‘ ;

W X
A 9 2
B 2 i
c 3 2
b 1 y

wvginaws! Gids' Sehool {iclogy Papor b Sec 4 Prefiminary Examonapor 2074
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35 A gl has blood group A and her brather has blood group B Which combination of
genolypss cannot beleng 1o their parenis?

i

mther { father :

A MR R |
1 - .

8_ e P .
I£ l IOIO i !515 !
ip PP e ;

36 Which of the fcllownng coasisis of human lraits that display disconlinuous vanation

only?

A tongue rolling. ABO blocd group, ear lobe (detached)
B heighl, widow's peak hairline, eye ¢olous

c welght, ntetligence, easlobe (detached),

b

inlefligence, haemephiliz (blood unable o clot), ABO blood group

.37 The diagram belows shows the inheritance of a form of breast cancer associated vath
the presence of just ore allele of the BRCA 1 gepe.

Key
Male Female

No Cancer
Breast
cancer
neveloped

What :s the procatnsly na: the woman X mhenls the BRCA 1 alele ihat s assomated
vilp preass cancar?

A soc
& 925
c a7
3] 100

Methodis! Grls’ School thology Paget 1 Sec 4 Piatimatary Examionalion 204
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38 The diagrem snaws parl of 2 focd chatn in a lake

- {ongiacelled L T - - T .
phetosynifeliz, ——-
Giganlsm )

smail - D e caryaros
— 15 —
crastacens i - b ]' o mw !

— | P

The chani shows the canceniraticn of 2 pesticide in the boedies of eacn crganism in ihe
chain

Lonce ntr;ilmn
ol pestttide

fegansm

Which orgarism cn the chad is the crustacean?

38  Inapond vanations in the populahan of consumers anda preducers and the arount of
mneral salts were measured over 2 few years The disgram befowr shows the resuhs

cold hot celd hol cold

Which stziement is nol true of the resuylts?

a The amount of mineral salls is reprezented by grapn Q.
B The producer and coensumer population show 2 difference in size
c The producer populaticn increases after mineral s2its content increases.
D The consumer graph patltern follews closely behind that of the praducer graph
pattemn.
Methoaist Girls' Schaol Biology Paper 1 Secd [-’reliminary Exaimonation 2014
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40  The graph below snows e grarges 1 the coasentration of lwo substances P anc Q

m the river. Ideniify P eng Q

conceptration

9 0@ =

sewage
added

P
czrbon dicxice

ns{reqen comooung
oxyqen
nitragen comgound

lethodist Glrls' School

Q
FIFOGRT COMPoUng
carceh dhoxice
nrrogen cempound

oxygen

END OF PAPER

Riglagy Paper t

i —— P

downstream

Sec 4 Prefiminary Examionztion 2014



Page 2 ol 20
Section A [50 marks]
Answer 3!l lhe questions in the space proviced.
Fig. 1 1s 2 oiaorammatc representation ¢f lhe small :riesiing congining three ypes
of lood miclecule a izl 3 carbohydrate and & prolein. befora they have been digesied

Fig. 1.1 2150 shows 3 lsctea] and a capiliary.

The dilferent feaiures in Fig. 1.4 have not been drawn to the same scsle

|

)
’ vl

—————r N -
lacteal small intesline blosd cagillery

Fig. 1.1

(z) OnFig 1.1, draw anc label the molecules as they vould aopear 2fter they nave
peen digested and then absorbed by the lacteal and by the capillary i3

{b) Explawn how lnese molecules ere carned to the liver

{2

[Total: Sm]

Kethotis! Gins Schoc) Q:ology Paper 2 Sec 4 Prefimnzry Examinzhons 2014
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2 Fig 21 s~cws an expericient 1o investicale the uptake of jons by a plant.

. Sremts
- -‘-[-‘- q:nct::f_‘;rowing Y auick-growing
ve plant
H-—_\."-\
™ ‘—."_‘l\ k ..-'.-"‘f
S [
(grd *-5/ £
R4
i
S ‘?_.;-"“'-'-"' ~ oxygen
}iﬁ'ﬂ
S el ; kY
LYY v
..'f-}_’.:_--, . -
¢, - collurg soluiion
T . using boiled [
Tt~ yvaterbelore :

agdition of ions

f1g. 2.1
the culure sowi-cms corlamed ~eas.ared quaniites of b e 075 recessay ‘or oert
QUOVAT WLCN ~ad CeR £ON0C 1T "erigve dissclved gases
{a) lounvyi-e process snatagtenstic of gl plant calis weck the roois of p1ant B will
5e ynabie 10 CAfTY Sul

(1}

Using the —zomzctive e of an on, the raie ai whizh & is absorbed {rom culwre
soluhons can be measured. Fig. 2,2 shows the rate of upiake of one pardisufar ron from
ine two sclutions in Fig, 2.7.

390 SRR e e e .
— E Lo Plant A
— 250
0
c
£
€ z200 o~
2
n
W
S
S_E 150
— 3
o]
] E' - : : -f
P - - e e HIL . . mee el e s
= 10D : .
ald ) SRy Ll bl Plant B
2w N / Pl T S
50 N -J'-;?ﬁ_-._\:-.-...,..s{.-q.—,--.-:?-_-.».-—..E--.-;. L)
' H P v
i Do . ¢ ’
> . .o '
o 4 o St (.

¥ 50 100 150 20¢ 250 300
time { minutes

Fig, 2.2

Methadicl Guls” Schao Biwlogy Paper 2 Sec 4 Protintinary Lxammations 2014
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(o) Calculaie the difference In uplake of the 1on between the wwc planis aiter
2.5 hours

.. - .13
{c) Describe and explar the difierence n ihe vplake bebveen the vvo pianis.
[Total: 6m}

3 ({a) Fig. 3.1 shows the pressure cf the blood as il completes one arculalicn of the
bedy (exciuding the lungs) .
G

"

] Mg

otblood | / |\\

— —

c A arteries B C

Fig. 3.1

(i) Stale which labeled seclion of Ine atove graph shows the pressure cf the
tleed as it passes through

{1} velns: {2} capilanes __ {3) the heart " {2}

ethogist Gils” Scheol thology Paper 2 Bec 4 Preminacy cxammatens 2054
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(i) Sugges! a reascn lo suppert why section D of graph represents the
arteries.

—— e . . 1

(b} (i) The blood pressure in the pulmonary circulabion is taken Tescrbe how the
blood pressure in the arteres of the pulmonary circulation woutld differ from
that i Fig 3.4.

.. _— & By
{) Explain your answrer 1o {©) {i).
- . ¥ O 2l
{c} Explaln how blood pressure might be aliecied by ealing food rich in animal fats
and cholesterol.
- . (2]

[Total: Tm]

Meinodisl Guls” Sanpol Sioloyy Paper 2 See 4 Probounaty bxaminanons 2014
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4 ({a) Fig. 4.4 shows the changes i the iension of the suspensory ligamenis of 2 gui.
She carries cul 2 activities dudng <0 secends

A she willes 2n essay
B she ooks 2i 2n aercplsne fying past 5 window

Mazimum

Teasion of .
sycprasory
ligamaontss
arbitary
gnils

Hipimam e -

-0 . . . g 50 - 13
timels

Fig. 4.1
(i} Using tne letters A and B icentify which achvily is being caried out
Frem0i055 From 51010 43!

fii)  Her pel puppy mns mic her room through the door towards her belwaen
10 s anc 15 5. On Fig 4.1. snow on the =2me axes the change thal
ozeurs i her suspensory igaments from 10 5 1o 15 5. [

(b} Befcre an eye test can be conducled to observe lhe refina, eye orops
containing muscle relaxants are often apphed to a person’s eye. Ofien after the
eye lesl, 3 person’s eyasighl is piurred 2nd it {akes a few hours unbl fus
eyesight returns lo normal

{ Siale fwo groups of muscles ihat are present in the eye.

- . - R
{li)  Suggest why lhe person’s eyesight is blurred 2fler applying (be musciz
relzxant
' L
[Total: 6m]
fethodist Girls' Schaol Biology Paper 2 Set 4 Preluminary Examinationy 2074
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5  The process of meios's increases vanaton o gameles

(2} Desaibe how messis increases vanalion 1n gameles.

E T T

y : . . L

(b)  Seckle ceil anaemia 1s 20 examgle of & condilion that czn arise when ihis iype of
BT 0ccurs Fig. 5.1 telow riusirates this munalion 1 sickle cell arae™z
g ~wilzlion lesds o a d-fere~t hremoplobin § melecule being farmad

secion of gene lor
enrmal qacmnglﬂb;ﬂ A

-0
]
- 0
- ¢t
k- &)
=
&
- 1
=
o)
-
2>
~ &

T

sechon of oene for
hzemoglobin 8

- >
iy

-
~ 0
-
e —
~ &
- —
e G)
- @
P
- &

>
=5

Fig. 5.1

{f) Identify the wae of mutation dustrated in Fig, 5.1

. Q. - . (3

(it} Expiain how a change in the sequence of bases in a gena can lead to a
diffejent haemogiabin S being formed )

- : [}

[Total: 5mj

Methedist Gels’ School Siology Paper 2 Sec & Prettminary Examinaticns 2014
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§  Fig 5.1 shows the longiudinal secten of an insect-polinated flower and Fig. 6.2 shows
tha \ransverse sectian of the flower bud of the same species ¢l insect-poliinated Gower

Y
-
L

- .,
’ .y

]
.,

2
f

Fig. 6.3

{a) Suggest two possible methods thal may be used by this flower to avold seff-
polination.

2

(b} With reference i¢ Fig 6.2 only, state fwo leatures that indiczte thal lhe flover is
pcilinated by insects.

f21

o)

{c) izentiy the labelled pasls ' Fig, 6.2 wnicn are ecuivdlenitoparts A Band Cn
Fig 6.1 respecivety

"Figs1 = Fig6Zz

131

(¢) Describe how the rumber of chremosomes in Y and 2 differ {rom the rumber of
chromosomes in cells jn structure V

i

{Total; 8m}

Mehoast Gris Schocl Hotogy Paner 2 Sex 4 Prelgary Lxaminaions 2014
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7 The lur colour of mice is observed lo be either yellow or grey. A heterozygous male
mouse wih grey fur was maled with a female mouse with yellow fur. They had a Titier

of 8 mice, 5 vath grey fur and 3 with yellow fur.

{a) By using suitable symbols and & genetic diagram, show the resulis of the cioss
beiween the grey and yellow mice

(3}

{b) S Ine reasen why the aclual sercentage of tne offscrirg win siRerecs tu
co'cus ooes not maich that predicted in (@)

¢

theihoisi Gils' Scmoo! Brology raper 2 $ec 4 Preavicary £ xacenalions 2014
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le) A group of ecual sumber of yellow and gray mice were released nlo 2 feld
wihere yeliow grains were grown. ARer a fews yeers. the number of mice in the
fierc nga ncrezsed  However, the perceniage of yeltow furred mice wes now
mare than double the parcenlage of grey furad mice

Explain tre changes thal occed in the population of mice

5

frotal: 7m}

A flow chan representing energy flow through a feod web ir 5 pond during cne year is
shown 1 Fig. B.1 cetow -

Sunlight
4
& 400 000 kJ
{reached tho pond)
v
Energy 32000 kJ
fevel 1 {fixed In carbohydrates by pond planis})
5400 kJ 4___...-—**""’1"““*——--.-‘
released during (pond plants
respimtion by not consumed)
pond plants
Energy 20 480 kJ
level 2 {consumed by herbivores)
14 400 kJ i
{released T . ] 468 ks
during {\1 (not consumed by herbivores)
raspiralion) . » 2046 kJ '
Eneigy 3586 {contalned In faeces)
level 3 (consumed by carnivores)
—— .
" 't
2300 kJ 300 kJ
{released {contained in faeces)
durlng
respiration}
Fig. 8.1
Melhodist Guls™ Schogl Biology Paper? Sec 4 Preliminary Examinafions 2014
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{a)

{b)

(c)

Page 11 ci20

{i} State the preeess thal s responsible for fixing she energy from simnlight nic
carbohydrales

(1

(it} Delermine lhe percentage of the ligh! energy (from the sunlight) that is
fixed inlo carbohydrates by wond plants

- +  mpmr e - - e —_

- - 1l

{iif) The remaincer of {he light energy which reacred the pond was nol Sxed
into carponydraies 1 the pond olants Suggest 2 reason why s energy
gid nol enter e food wab

£4]

Oniy 20 483 WJ per year reach the hestivores becsuse ine plants reease energy
fron~ ‘neir carpohydrates during respiretion and nct all the ptanls ave consumed.
Calculate the amounl of energy stili contained m Ihe pond plams which were not
censvmead.

- . : {2l

Compare the amount of energy released during respiration by pond plaats and
by herbivore. Suggest one reason for the difference.

R — R 21

fTotal: 6mj

Methodist Girds® School Biology Paper 2 Scc & Preliminary Examinations 2014
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Page 14 cf 20
Section B {30 marks]

Answer all the questlons in this section on the space provided
Queslion t1 has a chojce of parls to answer.

9 Fig 9.1 below shows the thickness of the ulerine lining of 2 weman for {he first 8 days
ol & 40-day assessment period
:
24 b . " memr e
21
18
=
ERT
e‘ .
a
=32
£
<] :
g
6
3 L)
] [ 1 ! ! 1 J ' 1 1.
o 5 -0 16 I 25. N S 40
Timbldiy of R ‘
) . L wssdssment N
Fig 9.1
{a} Using Table 9.2 below, comglele the graph of the thickness of her uterine limng
for the remaining period of the assessment. i2}
" Timelday of assessmenl ; Thickness of ulerine (ining/ arbilrary units
10 o : - 3
| 16 . ’ 9
: 20 21
| 24 ] 21
i 28 . 21
{ 32 | 22 i
36 i 24 i
[ 40 - 2 l
Table 9.2
Methndist Giris” School Biology Paper 2 Sec ¢ Preivminary Examinations 2014
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b} Thewciman's mensin.2teyde 1355 2h average of 28 days
H ¥

With referenze {c the graph orawn s Fig 9.1, oulline ine key biolcgical evenis inas
would have laken plzce 10 ber fermafe reproductive system (including gveries,
falicpian lubes and werus) for the following period of Emie:

{1} Day1C to Day 16 o assessmen)

(i} Day 17 to Day 40 of the assessment

e == s

X DR - . - [4]

Methotist Cels Schod! Sioloqy Paper 2 Sec 4 Praliminary Examinalions 2014
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{c} A foeelus in 2 woman's womi IS suspended in amniotic Puid.
Descnbe the funedions of amnlotic fluid.

Heboms: S Schost

thiology Paper 2

f21..

Sec 4 Yrenmingry ¢ xarrsaiicns 7014
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10 {a) Differentiale between respiration and brealhing.

W

(b} In 1822, a2 man, Alexis Bidagan. suffered an jury from a gun fired at close
rsnge. The injury was in the fomo of a hele aboul 10 cm in diameter, penelmling
ooth bis chest and stemach walls, balow his diaphragm. Fig, 10.1 shows the
position of 1he opening thal remainzad lo Alexis's stomach until he died 58 years
later.

pogdmen of /
the inpry

¢

Fig. 10.1
If the wourd hac exiended abgve nis deprragm, explair why Alexis vould
have expenenced some breattnng difficoies el the weunt nealed

Bl

diemhadist Girls Schoal Mology Paper 2 Sec 4 Prohmenory Dxaminalions 2004
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(c) Explain why smoking leass ic emdhysema

- 84
Either N
11 (a) . With rejerence- 10 namec: examples descate [he differences beween
hormonal and nervous const in humars
(8}
Methodist Gids' Schoct Biclogy Papur 2 Sec ¢ Pretiminary Exammitions 2014
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Page 18 of 20
{b) A pateni was acmitied 10 a hoscilal acddent and emergency ward ane was
Grzgrosed vk Syndeme of inzppropriate Aniidiuretic Hormane Secrenen or
SIADH. She wes suffering from nyponatremia, a conditicn where ihe waler
poiential of tleod remains abnormally high.

Based con your knowiedge of Aniidiurebc Hormene (ADH} explain how
hyporatrermia comes about in @ pelient sullering from SIADH

o

Or
"1 (=) Vilth 8 nawce example of enzyme, subsirafe and product, expiain iiow re
effec: of temperziure affects the rate of enzymatic reaction.

e . - .- R e

Methodisl Gairls™ School Siology Paper 2 Sec 4 Preliminary Examinations 2014
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(8} (i} ODescribe ihe role of enzymes n tlcod clolting

{2]

{i Blood cletting 15 2n mportant progess thal prevenis excasswe blzeding when
a blood vessel is injured. However. a blogd clot can be 2 serious medical
condition tecause clots that form in (Ge vains or areries can cause siroke or
heart alack

Describe how enzyme can be used for the removal of biood clol,

End of Paper

theinsuist Guis” Scnogl Beiagy Pagn-? s 4 Frelimnary Syaminaitons 2004
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Answer Heys for 2014 Biology Preliminary Examinations Papers 2

Paper2
Qn’" 7T Ansvrer keys N
- —1
12 - Infzcleal - dravs (he same molecule of fat [1) |

" 2a

20

- Aercuic resgiration [1]

- In blood capillary — draw 4 ma'ecules of glucose [1]
: 1 n blocd cepiltary — draw 6 molecules of amino 2cids {mus! folfow the shapes given
in quesiion} [1) 2
1
Ne ~iarks gwarded if aumber or shape of molecules is wrong l

AnyZolwe 3 goimis. o N
» Scutie in (tlood) plasina 1]
+ T1ransooned oy plasma {17
+  T:em sealintesune Lo iver via hegatc sonegl vere |1

Max 2 mams

Rejec: Respravocnd achive canspon

e T L S e, e -

215 - 8E = 130 aroitvary units 4y - U

Correct werdung [1)
. Correct answer with correct units [1)

14

'
- !

, Speed of absorption of fons by plant A is twice as fast as thai of plani B/ The i
. amounl of ions absorbed by piant A is twice that absoroed by olant 8 [1]. ;
. L]
; This is because plant A can 2bsorbed ions by tolh diifusion and zctive transport (1]

! - -
. In the presence of oxygen, aerobic respiration ¢can be carried out by the root hairc

l ells {o produce energy reguired lo Hansporl ions inte the plant against a
! concentration gratient.[1]

i

{ Veins C
Capileres: B

i The heart A

|
: 1 maik for each correcl answer. Max: 2 marks

3an

’ "'Any o the fcllowing-

! Pulssting bleod pressure becevse of the contracbon and relaxation of ariery
i muscles [1]

Arteries being nearer Yo heart hance highest blecd pressure comipared to the other
* biood vessels [1)

; Bloed pressuse in pulmonary arteries higher thap the clher zrieries [3)

 Puimonary antery carrias (deoxygenated) bicad irom the hear: lo the fungs which is |




[ . —- ————

e PN - - - —— i rr———

Qn ! " Answer key '
H . . ]
. very cicse to the heart [14). !
] 3c Diet rich in animal fals and chojestero: which are satarated fats resulls in degosition
. il fais op the walls of the bleod vessels {t1).
! The fally daposits narraw blood vessels nence increasing dlocd pressure {1]
4ai | From0-5s A[T] : -
i sFromS—’rOS' B[1] : ]
R —— B v— -~ e s e, mememme '“f
s DALY o .
Semnrn lf
AN T o
Bty L3 !
Fay AR )
. i * N
Seeewe b .
| o 5 & 15
: Time’s |
. , 1 mask ,
F {
] N H
4o muscies of s (1] ;
: ciliary muscles [1]
4bit .« Ciliary muscles remains relaxed/ unable lo confracl suspenasopry figaments
remain tsul [1)
1+ lens remains flaV unable lo bulge, cannat focus on pear objecls (1)
OR
+ Iris muscles cannct conlrackremain relaxed, pupil remans dllated (1}
» Allews a lot of light into eye, causing blur image {1]
T s Crossing over occirs whare sections of homelogous chromosomes are
| exchanged durning prophase 1 1} i
i .
« Rendom assoriment of homologous .pairs of chromosomes occurs during i
} metaphase 1 (1]
Sb » The sequence of bases determines ihe sequence of aming acids in a protein

i
B '
Wrong sequence of amino acid leads o different protein formed {1} l
Iolds differentiyfidifierenl physical sireciureldifierent 3D struciure from narmaf i

haemoglobin {1)

|
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Qn

Answer Keys

Ba ! Pollen grains jicm ihe same flawer landing on stigma do not germinate [1] i
.Anthers and stigma matures at different times. (1) s
&b Any ho:
Large pelals, stigma not fealhery. stamen not pendulousfsnor and compact
iax. 2 marks
6c
Fig 34 Fig 3.2
B X [1]
i E Y{1]
F W 1)
6d They conlain half lhe number of chromesomes of W {1}
7 —

parenl Gerdlypss Gg i

Gametes

PP

£ 1 Ganotypes

“nerobdgi (R (Y ey 2l yailtny

Legend {syimte’s vsed oic) {1l

Corrett Gerolypes cf parests ang gameles forned {1}

Correct crosses fines drews} and genotypes and onenoiypes of F°
! generation {1]

Decuct 1 mark i did not circle she gametes 1)

L

- me— ey St mmmm ——p—— e MaE = =

7b I Tre numker of offsprinpsiprogeny S loo smalt or sample size of progeny!offspring's—:—!
i Is 1oo small. [1)

7c [ « vyellow fur mice belter adaoted 10 sunive 1 environmen: {reasonsole ;

explanation) [1) l

|

« survive longgr, more hiely 1o male ara ozss on ihe ailele for vellow tur io Iheir |

offspring {1] [

w—

« _over many oenerations, greater percenizge of copulation has Ine advariageous '




Answer keys

aliele lor them to survive i1}

Photosynthesis {1}

'
|
-

Total energy reaching the pond = 6400 00%J
Energy fixed = 32 000 kJ
% energy fixed = (32 000/6400 £00 ) x 100 =0.5%: (1]

Any one of the following:
Reflected off the pond walew/ fall on a parl of the pond whare there are no planis!
wrong wavelangth to be absorbed by plant [1) ’

8k

32 00D kJ fixed by pond plant.

of this, 6400 kJ vsed for respiralion

20 8000 kJ consumed by herbivores

So amount nol eonsumed = 32 000 ~ (20 480 + 6400) = 5120 xJ

iy e - — 8 e

1m for correct answes~unit, 1 mfor correcl working

iy . Fr————r—

Hetbivores released much maore energy by respiration (about iwice as much)
because they use energy lo move arotmd {1

——

Correcl plots {1]
Line of bast fit {1)

| JU——

Repair and hicken of uterus lining + developmer‘l of foliclefprimary follicle develc)p ,
intc Graafian folicie + secretion of oesiregen [1)

t
* Dvulation/ release of maiure egg cell (4}

s ——— v rpmet  Eb s wemam— —— . - .. -

och, - Femizaticn (1)
: Wagration of zygole from faticpian tube ic ulerus,
. Mitosis of zygote 1o ‘com: embryof bell of cells, Implantaiise of emeryd o sienne
‘- uping. {2}
: Corpus luieum sizge - continug secrericn i progestercne v itickenung of Lierus
. dng {4}
1
i Day 30/31 to 40 — no shredaing of Lienne lining! endomelrium conftnues to thickes
(1
I 1
l
Max. 4m |
%¢ Amniclic flvid never enters jungs because foetus not brezthing, the gaseous '
exchange goes not ocour via iungs. {1] but occurs vis piacenta (1) ]
1Ce

l » Respiralion is the oxidation af food substance {o relaase energy (1] |
« Occurs »n a3l ving cells {1] ’
___l-__Breathing 15 the conitaclion and relaxation of muscles ic_bring _aboui the .

r——

325



- ———— s ——— — ——— - B e ———

Qn - -——-Hr;gviérkéys ) T

movement of the ks [1]
___. .~ Inorder {o cause air lo move nlo anid cut of fungs 1
1305 |+ chesl/ thorax no lenger airtight:[3 !
. * rel. intercostal muscles (damage or action)fdizphragm {dzmage o ecion)/ I
lungs / alvecli damaged or infecied, {1

= ar drawen in 7 cut through hole [1])

» correct volume f pressure reference, [1)

insufficient / less afr or oxygen inlungs / not propery intlated {1

L e

r——
—t
-

| m— = e

— ~arm— —

5 irntanis m "o"ac..o srroke cayse prolonogd wolent coeghing leading lo breakdown :
¢! panincn walls behween alvegli 14)
gy —— e - -
3 o T T T hormonal " Nervoos T
response lime B genér-a'ﬁi! slower verny iast ’ '
~moca of by blang ciculatory “tynewes
{ransmission of syslent
. signal ; :
. voluniaryfinvatuntary | involuntary ' M_m\-c-f.mtary oriavoluniary |
lenﬂlh of giiect , can lasi very long T sherived :
E " ype of signal i chemical " chemical and eecineat !
. ;1 [arget organ ! can aifect muliple organs ! localiced !
P .
. Every correct compzrison- 1m !
! Every correct descriplion (inciuding named exzmpie} - Im ;
» Max. 8 marks

1i{E} | v High secretion of ADH, increases cermeatility of collecting ducts i the kidneys
b to water [1]

» Large amount of weler reabsorbed inte blood stream [1

11(0) | Essential marking poin
2 Comect match of erzyme subslrate and product (1)

Any 5 ooints below i
Enzyme lowars the activation energy of Ihe reaction [1) I
Lower temperalure, enzymes and substrale has lower kinetic energy. enzymaiic .
eclivily lowlenzyme inactive [1) :
With every $0°C rise in temperature. enzyme activity doubles {1} |

|

|

! Optimum temperature 3t 37 °C, enzymes works the fzsiest [1]
| . Temperalure above 37 °C. epzymes slarls o denaiure. rate of rezclion decreases
i i1

;_ AL60°C enzymes compleiely denzlured rale of enzyme reacticn on is zero [1] :




' an ' o " “Answer keys

Max @ marks

3 1 (O} Triombckinase converis the prelhrombin 1o lhrorx{buiﬁ-iézfﬁé"éniy'mesl iti

1DV Trromiin convens fibrinogen to fibrin {1}

t '
i 110}V Prowease [1) breaks dewn fibdn {1) in blocd clot
b

~ 3.7
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t  Thedizgram shows a seclion of a generalized animal cell as seen under the eleclron

rnicroscope.

Where are the prateins and lipids synthesised and fransported, packaged and secreted?

oowm>

cellulose celt walls are thickenad with lianin
emply lumen without crass walls or proloplasm
nevs vessels carmry extra waler as a plant grows
vessel elements join 1o forrm narrow tubes

synthesised and fransporied packaged secreted
proleins lipids broleins and lipids proteins and lipids
A 2 5 4 3
8 4 5 2 1
C 5 4 2 1
D 5 4] 2 3
2 The slatements describe some of the properties of waler.
1. absorbs and retains a lot of heal
2. requires a lot of heat {o evaporate
3. is able lo form bonds with other wafer molecules
4. isable o form bonds with molecules of substances other than water
Which properties are important for lhe transpori of waler in xylem?
A 1,2and3
B 1,2and4
 2and3only
0 3and4only
3 Which leature of xylern vessels allows them to have reduced resistance to waler flow?




A concentrated solution of sucrose and sucrase were mixed together and incobated at 30°C,
Samples of the mixture were tested wilh two reagents al the start of the experiment and
after 24 hours.

What colours would be expecled?

reagent added at the star reagent added afler 24 hours
Biuret solution Beneadict’s sofution Biuret solution Benedlcl's solution and
and heated heated
A . blue blue blue brick red
B hlus brick red blue blue
[+ viplet blhe yiglel brick red
D violet brick red blue brick red

The stalk of wild garlic Is a holiow tube, Pieces of the stalk ace cul as shown and placed in
sucrose sofutions of different water polenliafs,
Ihick walled
hollow canlra tj}lter N

of sl ™~ -

& N
CUlS ==l ™\ iy walled
nner celis

Which diagram shows the piece that is pfaced in the sucrose sclution with the highest water
potential?

A B
P ] ™~
M Lo e
\'\.\ _/
c D

Whal determines the rate of water movement frorm hie roots to the leaves?

absorption of water through the root haits
development of higher leaf water potential
evaporation of water from the mesophyll celt walls
osmosis of water through the stomala

oawr

- ¥




7 ‘The pholomicrograph shows 3 seclion of the spongy mesaphyll and the tower epidermal

lissues of a teaf.

Al which point will the concentratlon of carbon dioxide be lowest when the plant is exposed

{o a high light Intensiy?

rale of
transpiralion

0 armovemem

tate of
transpiration -7

0 ak movemant

rate of
transpitalicn

rate of
irenspiralion

O

Which graph shows the effect of increasing air movement on the rate of transpiration of 3
plant in light 2nd In dark conditions?

key
/ in the dark
f," In the light

zlr movement

air movement



9

The graph shows the energy changes in an enxyme-controlled reaction.

200Gy
toved

Which option represents the activation energy of the reaction with and without the enzyme?

sulrstrale:

prodhict

PIOQIEss o8 reachon

with enzyme without enzyme
A Q P
8 P+(} Q
G Q P~Q
D Q+R P+R




1¢  The graphs show the effects of iemperature 2ad pH on enzyme activily.

i1

reaclion

e of \ \\
i

1ate ol / \
eachon

lemporshae

pH

Which stalemen! correctly explalns the enzyme aclivity at the poinl shown?

A Al P, bonds are formed between enzyme and substrale.

B At Q, enzyme activity is occurring at the highest temperature,
C AiR, peptide bonds in the enzyme begin to break.

D At S, the subslrale is complelely denatured,

The arrows on the diagram show the direction of movement of somie of {he subslances in
plasma as they enter and leave a capillary.

\ lissue Ruid ”’/
arterisl end vater
glucose plasma prateins vencus end
amire acds
\\\l\ blocd cells t /
tissue fluid walsr
uieg
carpon dicxide

Which hwo faclors help water Lo re-enier the capillary at the venous end?

plasma water potenlial blood pressure in the capillary
A tecreased decreased
8 decreased increased
C Increased decreased
D increased increased

L TR TTY



12 The diagrams show sections through the lef! side of the hearl.

Which diagram correclly shows the position of the atriovenlricular and semilunar valves
during a ventricular contraclion?

A B ¢ 0

valves

feft
ventricle

Y

Which of the following slalements about the pads W, X, Y and Z isfare correcl?

4, Cells simifar lo W have numerous microvilll and mitochondria.
2. Cells similar to X secrele mucus and digestive enzymes.

3. Vessel Y franspors digested fals absorbed by diffusion.

4. Vessel Z transports digesled food fo the hepatic portal vein.

A ionly

B 1and2only
C 3and4only
D 1,2,3and4d



14  What are the changes fo the conceniration of the variovs substances In the red blood cells

15

16

when carbon dioxide diffuses from

respldng cells?

carbonlc anhydrase hydrogen earbanate fons
(HCO3)
A decreases no change
B increases increasas
C no change decreases
D no change increases

The diagrams show the epithefium

-

non-smoker

lining the bronchicles in a non-smoker and a smoker.

As a resull of the changes, what wili the smoker experienca?

A more lung infections

B more mucus running down the nose

G the bronchloles become wider
D the ciliz will beat more rapidly

The diagram represents some of the muscles involved wilh breathing.

slernum — -~}

L |

- 5pine

/)

Which muscles are conlracting during breathing in?

A Ronly

B PandQ
C PandR
D P.QandR



7

18

19

Which oplion sfrows the substances ulira-flered and selectively reabsorbed in the kidney

tubules in 2 healthy human?

vitra-fillered from blood some seleclively all selectively reabsorbed
reabsorbed into blood into blood
A glucose prolein water
B proleln vaater sall
c salt __Ylucose protein
o waler sall glucose

The diagram represenls the ftow of blood and dialysts fivld through a kidney machine,

attery...

-\"—-—_.-II:

|

dialysis
fhad out

Which substances have the lowest concenirafion at X and the highest concentration at Y?

lowest at X highestat Y
A glucose salis
B8 salls glucose
C urea water
D waler urea

When a person is frighlened in an emergency, which substance causes an increase in the

blood sugar levels?

A adrenaline
B amylzse
C gaslrin
D glycogen




20 Wrich of the following changes occur when 2 person Is immersed in a kot water bath for 15

2

22

mipules?

1. Dilation of skin anteriples
2. Increased metabolism of fat
3. Increased production of swazl

A 1.and2only
B 1ang3only
C 2and3only
D 1,2and3

A man injures his hand in an accident, Afterwards, he can feel the objects touching his
hand, but he cannot move his hand away trom them,

Whal could cause this?

A Receptors in his hand are damaged. .

B Relay neurones in hls hand no fonger (usiction,

C The nerve connection fs cut only between the receptors in his hand and his centrat
- NErvoUs syslem. ' ' '

D

The nefve conneclion is cut only between his canlral nervous system and the effeclors in
his arm.

The reaclion time of a student is determined by measuring the distance a ryler falls before it
is caughi by the student. A teacher drops the ruler as shown.

leccher .
drops wl;r\\{ \_ﬁq
/A
L
4
+ Student
! calches ruler
di=t ™ . .
L1y ] :
rre—-

Which paih is taken by nerve impulses from the student’s eyes lo the musdles of his hand?

optic nerve - retina - spinal corgd -3 brain - spinal nerve
oplic nerve - retina -> spinal cord > spinal nerve - brain
relina -> optic nerve - brain = spinal cord - spinal nerve
refina ~> oplic nerve -3 spinal nesve = brain - spinal cord

oowp»

10




23

24

25

Which of the options shows the states of the clrcutar and radial itis muscles and the ciliary
muscles In the eye for the corresponding viewing aclion?

viewing aclion circular muscles radial muscles | ciliary muscles
Al a disiant object in bright light relaxed contracted confracted
B | a distant object in dim light confracled relaxed relaxed
¢l anear objectin_bright light contracted relaxed contracted
D | a near cbject in dim light refaxed contracted relaxed

The diagram shows the basic plan of three fypes of glands. The arfows show hovr thelr
secretions pass from them into other parts of the bady.

3 2 3
glend
no dudis

&'y
1
Glood cepillary gland

In which type of gland would secretions of sebum, Insulin and oesttogen be produced?

sebum insulin ceslrogen
A 1 2 3
B 1 3 2
C 3 2 1
D 3 1 2

Which option shews the comrect functions of both oestrogen and progesterona?

cestrogen progesterone

A| causes repair of ulerus prevenis release of eggs

fining after mensiruation during pregnancy
B| maintains utecus lining helps stimulate release of
eggs [fom ovary

¢! promoles mensiruation prevenis menstruation

D} prevents release of eggs promotes menstruation

during pregnancy

1

389



26 Thediagram shows part of the male urino-genital system.

27

23

What are the funclicns of the labelled paris?

fiormone production seminal fivid production
A 1and 2 3 only
B fand3 2 only
C 2 only fand 3
D 3 only Tand 2

What is the most important funclion of the amnlotlc fluid during pregnancy?

A L allows space for the growth of the fetus.

B It enables the felus to gel rid of wasle producis.

C It protecls the fetus by ensuring an even dislribution of pressure,
D [t provides nourishment for the growih of the fetus.

Dicecious plant species are adapted lo {ransfer pollen efiectively to the stigma of another
individual.

Which adaptations are used in wind polfination?

anther enclosed In pelal
filament pendulous
feathery stigma

pollen rough

polten small

stigma sticky knob

eop e

1, 4 and 5 only
1,2,3and 6

2,3 and 5 only
2,4 and 6 only

oOw>



29 Which characteristics of a population would most likely indicale the lowest potenlial for
evolutionary change in that population?

asexual reproduction and few mutations
asexual reproduction and many mulatlons
sexual reproduction and few mutations
sexual reproduction and many mutations

oamy

30 The diagrem represents a technique used fo produce new planis.

Cell division

2 2=
63 5@} Cell

a s i 0 3 .

Ono loaf cell” > 6""’_9"“3—“3 specialization

-
ramoviad
'a% Soi " Gells grown ina Sof

Tomato plant laboratory

MewJomale plant

Which statement is best supported by the information in the diagram?

A The one leaf cell removed formed a zygole that developed into a new plant by milotic
cell division. .

B The cell taken from Ihe leal produced eight cells, each having one ~half of lhe genefic
material of the original leaf cell,

C The new tomato plant will not be able to reproduce sexually because it vas produced by
milotic cell division. -

D The procedure can be used to produce new tomazlo plants that are clones of the original
lomato planL.

31 Whal are the similzrilies between traditional plant breeding and genelic engineering?

ncrease chance of mutation
involve selaction of genetic trails
must involve closely related specles
transfer genes

Pl ol

1and3
{and 4
2and 3
2 3nd 4

ooom>

13
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32 Some stages in the preduction of human insulin from genetically modified bacteria are listed.

33

34

A baclerial plasmid is cut open,

The bacterium is grown in a fermenter.

The insulin gene is ¢t oul from human DNA,
The insulin gene is inserted into a plasmid.
The plasmid is inserled into 2 bacterjum.

SN

Whal is the correct sequence of these statemenls?

A 22325340
B 22523214
C 331243822
D 3312359422

It has heen found that some specles of disease-causing bacterz that could previously be
kitted by antibiolics are now resistant to thesa drugs.

Which of the following statemenfs best explains the origin of }his registance?

A Antibiclics cause mutations fn bacleria proteins, resulling In resistance.
B Generations of bacleria adapl and hecome resistant to anlibiotics.”

C Random changes in the seguence of bacterfal DNA bases.

D Reslstant bacteria suvive as a result of natusal selection,

The heights of 500 pea plants of the same age wera measured lo the nearest 20 cm, The
results are shown In the chard below,

number

ol plonts
of each bR
hexht . T

4180 6180 81100 101120 121.120 143-160 161.180 181-200 201.220 224 248

heiahirom

Variation in height of theze pea plants shows

continuoUs variation only.

discontinucus varialion only.

both confinuous ard disconiinuous variallon.
reither continuots and discontinuous vatlation.

Tcowr



35 Inwhich natural cycles do photosynthesis and respiration both play a part?

carbon cycle waler cycle
A v v Key
B 3 x Y =yes
C x v X =no
D x x

38 The diagram shows a terrestiial food chaln.

mahogany ree <> catlerpillar > small bird > owl

In this food chain, which population has the largest biomass and which has the fargest

population size?
largest biomass largest population size
A owi mahogany iree
B owl small bird
[ mahogany tree caterpillar
D mahegany free Owl

37 The diagram shows part of & food chain in a lake.

single-celled
pholosynthetic > smallshimps 2 frog =  carnivosous bird
organisms

The charl below shows the conceniration of a pesticide in lhe bodies of each crgantsm in
the food chaln. Which organism on the chart is the frog?

¢oncenation | //t

of peslicids | ¢ o 7 7 A
/% ;;rf.,./% . .
7%
./ Z A/.ﬁ f 1//{4 7
c D
organisn

N

313.



38 A student virole the following statemenis about meiosis.
1. Homologous chromesomes palr up and cross-over.
2. Homologous chromosomes undergo independent segregation
3. Crossing-over occurs betveen chromatids of non-homelogous chromosomes
Which slatements are features of meiosis which contribute lo vagiation?
A 1and Zonly
B 1and3only

¢ 2and 3only
0O 1,2and3

39 A cell containing two sets of chromosomes divides by melosis,
Which diagram shows prophase 11?

. A . "

‘%

16



40 Theinheritance paflerns of four conditions are shown.

Which inheritarce patiem proves that the condition is not caused by a recessive allele?

A 8 male  female
&I szt [1 O
E— E __@ _ _@ affeciad &

left-handedness polydactyly

G : o
OT# . O1&

uls & O B o

short-sightedness white forelock
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Section A
Answer all questions,
Write your answers In Ihe spaces provided,

1. Barley plants were grown in a cullure solution thal contatned various ions. As
the plants graw, they absorbed both fons and water from the solullon, Fig, 1.1
shows the concentrations of some of these ions in the cell sap and cullure

scojulion.
L T s
o |
3 )
Concentration/ 17 [+.
mol dm™® :
3 .
-2
L
0 ) S i *
: Niirate Potassium Calcium
Key: Goncentration of Concentration of ions
ons in cell sap in cullure solulion
Fig. 1.1

a} (i) Wi reference 1o Fig. 1.1, explain how the polassium lons were taken in by the  [2)
plamt cells,

{ii} Calcium ions are-(aken in via difiuston. Draw en Fig. 1.1, the expecled inilial
concentration of calclum ions in the culture solution, which enables diffusion to
take place. [




b) Fig. 1.2 shows how blood and waler flow through the gills of a fish. The
numbers represent the concenlration of oxygen, expressed in arbitrary units.

wwates

Fig.1.2
(1} With reference to Fig, 1.2, describe hov the blood flows, relative to waler, ]}
{) Explain how your answer o b (I) faciliates efficient gaseous exchange. (1
[Total: 5)
3
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a)

o}

{)

(it}

(i}

(i}

The liver and the pancreas produce secrelions invalved in the processing of
fals in the body.

Some scientis!s have develoged a 2l substitute that th ey'éalled lipcleurn, in
response lo consurner demands for low-fal and low-calarie foods,

Lipoleum has a similar struclure to a nalurat fat, but if cannol be digested by
enzymes in the body.

Describe one physical change that wauld occur to both lipoleum and natural
fats while they are in the ducdenum and explain how this chanae is biought
about. . @

State one chemical change that would ocour o natural fats In the duodenum,

bul not lipoteum. ™

Chronic pancrealilis is a condition where the pancreas becomes permanently
damaged due lo inflammation. Signs and symptoms Include repeated eplscdes
of severe abdomina) paln and production of greasy, foul-smelling fasces.
Diabetes Is a common compiicalion.

Suggest why patienls with the condition

usyally discharge oily faeces, (2]

could also sufler from diabeles. ) [2)

[Total: 73



3 The two graphs in Flg. 3.1 show lhe oxygen uplake and lhe laclic acid
concentration in the blocd of a man before, during and afler a short period of
physical exercise,

Body Body having Body
at rest

aNLreise - arrcst

Groph A

Oxyyen upioke bY the
bogdy forbitrary unn)

Time —

*
Shacied rea

Graph B

PRE———

Lactic acid concentrailon
in blocd larbltrary uniz)

Time -

Fig. 3.1

a} (i) Explain the increase in iacfic acid concentralion In the blood at the beginning of
exercise, (2

(It} Explain why the oxygen uplake remains high even when the body is at rest
- after exerclse as shown by the shaded region for a period of ime. (1

0]



b} A patient suffers from aslhma end is allergic to cigaretie smoke. When the
patient breathes In the cigaretie smoke, it causes the muscles of his bronchi to
contract, triggering an ssthma allack This is shown in Fig 3;2.

= —
ZEEN o=
NN
. . m {
1 air ] N Y H ace
:| space 3 é \\ air sp:
— Fbronchus4. 7] BN\
S c BN
| ungs 1|
n ] AN
Before breathing in cigaretle After breathing in cigarette smoke
smoke
Fig. 3.2
(i) Explain how the asthma attack would affect the patient's breathing, i2)

(I} The patient developed emphysema due lo prolonged exposure to cigaretle
smake. State one way in which the structure of the alveoli differs in the palient
compared lo a normal persan. 2

[Total; 7]
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4. Fig. 4.1 shows two processes taking place in a cell.

-,

; RNt

SO
e

‘Process A \S—'“‘ Messenger RNA
o s

I
I
)

Muclaus
DNA unwound } o ot
Dt { Cytoplaswm
Messenger RNA
R HY o
Process B
Profein
Fig. 4.3
a} Name the two processes in Fig. 4.1. [1)
Process A
Process B

B) Farl of the unvound DNA has this nuclectide sequence;

~ AATCATGGTAGCATGCGCCATTA ~

Wiite the resulling sequence of the messenger RNA produced by process A. [1]
c} Suggest why process A does not teke place in the cytoplasm. f1)
7

o3



d) In the 1950s, Envin Cheargaff determined the relative quantities of the four
bases in DNA in different organisms. His resuils provided important evidence
for the mode| of DNA proposed by James Walson and Francis Crick in 1853,
Some of Chargaff's dala is shown in Table 4.1,

% A % %
Organism Adenine | ThymIng | Guanine | Cytosine
Yeast 3.3 32,9 18.7 i7.1
Wheat 27.3 27.2 227 228
Oclopus 332 NG 17.6 17.6
Teble 4,1

‘ {y With reference (o Table. 4.1, explain how the data sugges! that nitrogenous
bases form complementary pairs. [}

(ii} Suggest another conclusion thal can be dravn from the Table 4.1, {1]

Table 4.2 shows Chargaff's data for 2 virus,

(I} Suggest the structure of the viral DNA based on the information given in Table
4.2,

Organisin % Adenine % Thymine % Guanlae % Cytoslne
Virus 24.0 N2 23.3 21.5.
Table 4.2

g

[Total: 6]




5.a) Distinguish between the terms

(i) genesand alleles

[2

(i} phenotype and genolype (2]

b} The presence of thoms on the slems of a species of rose plant is canirofled by

a3 single pair of alleles, A helerozygole of this species vith thorny stem is
crossed with homozygole with smocth slem. Draw a genetic diagram to show

the phenolypic ratio of the Fy generalion, Using the letter *T* to represent the
dominant afiele of thorny slem. (4]

{Total: 8]
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a) (i}

An experinient yas conducled to invesligate the movement of substances
wilhin a plant. Fig. 6.1 shows a shoot st the starl of an experiment..

The stem was cul al C to remave some of the tissues as in the cross section
showm in Fig. 6.2,

Nl Forad o
NN AT [;D‘l‘ Tissues
. "-..'.‘v—-‘ ‘ 0 Q]
¥ s L
e L ., U
VS i .Fig. 6,
-._Z;—l‘~‘:i }I
YL I
N
w2 -—!-- ;
oo
Fig. 6.4

Suggest how the appearance cf ieaf A might difter from Lhat of leaf B after a
few hours. Explain your answrer,

Appearance

( ~-*f,:— Le;?th /g:%\ ]

removed

explanation

10

(2]

e tree virmran serw




lif] Describe what would be observed at the cut region just above C afler a few
days. Explain your answer. : F4]

Appearanice

explanation

b) Flg. 6.3 shows a section through the ovary of a tiower of the herbaceous plant.

;_@)' :

Flg. 6.3

(i} Draw the pathway laken by the male gametes o one of the ovules, and
indicate the posiion they would occupy just before they enter the ovile. (2]

(I Label clearly, on Fig. 6.3, the lollowing struclures:

ovary wall, ovuie, pollen tubre, micropyle, male gametes. 2]
(ili) Slale what happens lo the ovum if It is not fertilised. {1]
[Totak: 9]
il
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7. Fig. 7.1 shows a food chain in an ocean. The energy content of each trophic
level is shown in the boxes.

Whale
100,000 J

i

Krill
1,000,000 J

Unicedlular phytoplankton
10,000,000 J

Fig. 71

a)(I) Caleulale the percentage dectease in energy content Fom unicellular
phytoplankton to kiill. Show your working in the space below. (1]

{ii) Wil the pyramid of energy shown In Fig. 7.1 achieve ecological stability? -
Explain your answer. [}

b} In shifling agriculture, piols of forests are cleared lo grow crops. The trees are
then bumt and the ash is dispersed throughou! the field as lertilisers. When the
soil loses ifs ferliily after some years of crop-growing, the land will be
abandoned and alfowed to recover while the fanmer moves on another plot of
land.

{i) “Forestsare imporiant carbon sinks,” Explain this staiement. {2]

12



{ii} Topreventthe fand from becoming infertile, feflifiser was added to the soil. This
resulled in fishes dying In the nearby rivers Explain how this happened. )]

[Totat: 8]

13
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Section B

Answer three questions.

Queslion 10 is in the form of an Elther/ Gr guestion,

Only one part should ba answered.

8. A sludent used the set-up below ta Investigate the effec] of light intensity on the
rate of phalosynthesis. She counted the number of bubbles given off in one
minule by the aquatic weed (Hydnifa} at different distances from the lamp,

The table shows the results of the investigation.

.

Distance between lamp and plant
(cm)

30

&0

Produclion of gas (numbsr of
bubbles collected per minule)

30

13

2)  Slale the word equation for photosynlhesis.

4

|

r—————




I,

b)

Plol the dala

provided.

~

0

on the grid

=,

15

2011



c)  Describe and explain the lrend in (he graph oblained. [3)

d)  Sketch an additional graph on the same grid to show the expacted results If ta;'x Al
waler contalning hydrogencarbonate was used instead.

e}  Siale one possible source of error in this experimant. [1]

[Total: 5}
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S

a}

B

The photomicrograph below shows onion root cells in different stages of the cefl
cycle,

Complele the table below. Ideniify the stages i the celi cycle of cells A to E.
Describe one characleristic feature shown that enabled you fo identify each slage. {5}

Cell Nz::;:{ Description of fealures
A
B .
c
D Chromosomes align at the middle of celfequator
E

17
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b (i) Define the lerns haploid and dipioid. 2

(i) Slate and describe one difference between prophase in.mitosis an

- prophase | In melosis. . [2}
{ilf) Explain why gametes have to be haploid. 2}
[Total: 113

18
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10

a) {i)

b)

(in

EITHER

Human bloocd consisting of blood cells, platelels and plasma s kept In
clreulation malniy by the pumping acticn of the heart.

Describe how blood flows through ihe circulatory system, starting from the
blood vessels in the lungs until it reaches the kidneys. 4}

Descrive the parl played by white blood cells in defending the body against
diseases. {2

when transfusions are given, choice of Bloed type Is crucial. Forinstance, if
a patient of blocd lype A requires a blood transfusion, blood type AB is nol
suitable for the transfusion but blood type O is, Explain why. (4]

[Total: 10)

19
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10 OR

a) A siudent consumed 2 high-prolein shake dituled with 800 cm?® of water over
half an Hour on a cool day.

Describa how the batance of water in her body is achieved, after consuming
{he shake. (8]

b} Describe hew amino acids n {he protein shake are assimilated in the body. (4]

[Total: 10]

END OF PAPER

20



Secondary School Test Papers Singapore

Save Your Money, Save Your Time, No More Worrics

Get PSJ Private Tutor to Guide you through Exams Now:

www .privatetutor.com.sg

MS
1 C 21 D
W D 22 | C
3 B 33 C
4 C 24 D:
5 A 25 . A
6 C %1 D
7 A 27| C
) B 28] C
3 A 28 | A
0] A 30| O
1 A 31| D
42| B 32| C
13 | B B | D
i4 D 34 c
51 A 35 | B
B C B[ C
7| o 37| B
18| G 381 A
18| A B/ C
6] B 40 | O
OEND©

Get PSJ Private Tutor to Guide you through Exams Now! ?,
Contact www.privatetutor.com.sg trendyll'F\\e



a8

1ai) K+ enter cell sap via aclive transport against concentration gradlent (AW from
region of lower concentration lo region of higher concenlration);

This is because the concentration of potassium ions in the cell sap, 3 molidm3, is
greater than the concentration of potassium fons in the culture solution by 18X (AWY;
ail) 6.5 mol / dm®

bi} The direction of flow of oxygen in the water is opposite to that of ils flow in the
fish's blood;

bii} The concentration of the oxygen in the water Is always higher in the water which
ensures that a diffusion gradient is constantly maintained/ensured {OWTTE)
between the water and the fish's bisad:

2ai) Broken up into small droplets’femulsified by bile; ' -
Lovier the surface tension and reduce {helr attractive forces between the fat
molecules;

ait) Netural fats will would be converted to glycerol and fatty acids by lipases.
bi) Fals in food not fully digested/partially digested;

as nol enough fipases secrefed by pancreas thus stools ended up more oily.
bii) Pancreas secrete lower levels of insulln;

and thus insulin is unable to stimulate liver cells to convert excess glucose to
glycogen resulting In diabeles. )

3ai) Oxygen cannol be' defivered to the muscles fast enough and muscle cells
respire anaerobically producing lactic acid;

which accumulates and diffuses into blood stream ;

aiiy Oxygen is required to oxidise/break down lactic acid is shown by the shaded
reglon;

bi) Lumen of bronchus is narowed / smaller air space;

Air flow 10 the lungs is reduced (OWTTE) and the patient has to breathe
harder/difficulty breathing/gasping for airhvheeze

bif) Partition walls between the alveoli break down due to persistent , vicient
coughing; '

Thus decrease surface area for gaseous exchange;

4a

A ~ Transcription

B - Transtation

b) UUAGUUCCAUCGUACCGCGGUAAU

c) DNA does not exit / remains in the nucteus / foo large to exit the nucleus during
process A,

di) Percentage of A approximates percentage of T or

Percentage of C approximates parcentage of G

dii) Any 1:

The A T and C:G ratio (or complementary base pairing rule) is conserved (OWTTE)
among species

The C+T and A+G percentages are always 50%;

Percentage of A & T grealer than C & G;

Genetic code is universal;

difi} The virus is 3 single-stranded DNA virus as

A does not bind to T OR

C does not bind to G OR



Ratio of A and T/C and G is not the same.
Not a double Helix

5ai) Gene are heredilaty faclors funil of Inheritance found on a particular locus in a
chromosome that conlrols a pariicutar characteristics;

Alleles are alternate/different forms of a gene ihat occupy the same relative
positionsflocus on a pair of homologous chromosomes;

ait) Phenotype refers {o the expressed trait in an organism/outward appearance of an
organisr;

Genotype is the genelic makeup of an organism/combination of a'lleles in an
organism;

b) " ‘
Parental Phenotype Thorny X Smooth
Parental Genotypa Tt t
Gareies ' T t t t
Randoin Fertilisation DM
F, genclype Tt Tt it {t
F; phenotype Thorny Thorny Smooth Smooth
Phenotypic ratio Thorhy: Smeoth = 1:1.

Bai) Leaf A remains firm while leaf 8 has wilted;

Leaf B loses water faster than can be repfemshed (AW; rate of fransplration faster
than rale of water uptake};

Fiow of water along xylem from stem to leaf (B) is disrupled since tissue was
removed;

Any one of 2

aii) Swelling above the girdled region;

sugars (f pholosynthales) made during photosynthesis unable {o move down as the
phloem tissue has been removed;
bi and ii)

" poten iubz wath mals gametes .
riear (ip: fip of polien wbe at
microoyle

//' s
’
g \
Ovarywall ... .- 4. L";"’:ﬁ(\\ ‘!_ } "
\ e d > AT microoyle
e NN S
G‘r'hle et N e
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biii) K will degenerate.

7ai) (10 000 008 - 1000 000) 10 000 Q00 x 100 = 90%

aii) Yes. In an ecosystem, enetgy flow is non-cycliciinear;

About 10% of energy is passed down to the next trophlc level, thus, resources are
sufficient for each trophic levelfsusiain the next level and biolagical balance is
achieved,

bi) Atmospheric carbon dioxide is absorbed by the pfants and use in photosynthesis;
Large amount of carbon compounds are stored in trees, and when trees die, their
remains form coal which: are fossil fuels; OR store carbon for an indefinite amount of
time; L

Storz more carbon than they release;

bii) Eutrophicalion leads to excessive algae bloom (OWTTE) at the nearby rivers;
Overcrowding of algae prevent sunlighl from reaching the submerged aquatic plants
(OWTTE} and these submerged plants die;

Bacleria feed on decaying organic matter, which compete with fishes for oxygen
{OWTTE), resulting in fishes dying due to lack of oxygen ;oxygen;

8a) Carbon dioxide + water -> oxygen + glucose, in the presence of chlorophyll and
light

b} Refer to graph behind

¢) Increasing vol of oxygen produced with decreasing distance;

Increasing the distance decreases the light intensity. With lower light intensisty, the
rate of photosynthesis is fower and less oxygen is produced;

Light intensity Is inversely proporiional to distance (i.e relafionship is not linear)
Volume of oxygen collecled levels off when fight intensily is no longer a limiting
factor; when distance is 4cm or less;

(Any 3)

d) Steeper curve with higher max rate of oxygen produced,

e) As lhe famp is placed nearer, the temperature is higher — can affect enzyme
reactions,

The size of hubble varies;

Unable to determine if the bubble is made up of pure O2.

Some of the gas / bubbles dissclved in the water;

Some bubbles may be hidden and thus not counted;

Ba)
Al interphase; Nao distinct chromosomes

- Bi Anaphase; Chromosomes attached to spindle / sister chromatids pulled towards

opposite poles :

C: Telophase; 2 distinct nuclei in one cell membrane

D: Melaphase

E: Prophase; DNA (coil and shorten) / condenses into chromosomes or, nuclear
membrane not visible / disintegrated

bi) 1m - diploid (the state of having two copies of each chromosome)

1m -~ haploid {the state of having one copy of each chromosome, or having a single
set of chromosomes, e.g, gameles {(egg and sperm cells) are hapioid.)

if) Palring of homologous chromosomes occurs in prophase i in meiosis but not
prophase in mitosis;

or




Crossing over between homalogous chromosomes accurs in prophase | in melosis
but not prophase in mitosis;

Exchange of geneflc material between non-sister chromatids of homologous
chromosomes (lo give new combinatlons of genes / genelic variation);

iii} 2 haploid gametes will fuse during fertilisation, to form a diploid zygole;
Nutmber of chromosomes in the species is conserved;

10 Either

ai) Capillaries in lungs < pulmonary veins - left afrium;

left atrium contracts -> blood emptied into left ventlricle;

left ventricle contracls < blood pumped out into adrla;

renal artery; Back flow prevenied by aclion of vaives; [max. 4}

i) The phagocyte enters the site of injury, ingest and enguif foreign bodylbactena
The lymphocytes produce anlibodies that bind to bacteria, clumping the bacteria, or
destroying the bacteria

b) Plasma of patient of blood type A contains anti-B anlibedies;

Anti-B antibodles will bind to antigen B in type AB blood;

Aggiutination/Clumping of red blood cells occurs;

Blood group O has no antigens and so wiil not clump with patient’s anti-B antibodies;
Note: student should express the meaning of agg[utlnatlon correctly.

Correct nofation for antigens and antibodies should be given.

10 Or

a) Water potential of blood plasma increases;

Detecled by the hypothalamus;

Stimulates the pituitary gland to secrele less ADH;

Less waler is reabsorbed from ihe kidney tubuies into the bloodstream,
Resuiting in a high volume of dilute urine;

Water potential of blood plasma returns to the normy;

This is a form of negative l’eedback as fhere is a corrective mechanism to restore the
norm,

b) Amina acids are otilized for growth and bullding of proloplasm/synthesis of
enzymesfhotmones / antibodies (any 2 or any olher spacific examples);
Excess amine acids are deaminated o form urexs;

[n the liver; .

Reject growih and repair

/l,"l’l
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Altempt ALL questions in this section.

Choose the most appropniate answer and shade the corresponding lefter on the separate
answer sheel provided,

1 Anaclively growing cell is supplied wilh radivaclive amino acids.
Which cell component would first show an Increase in radioactivity?

goomR>

golgi body

rough endoplasmic reliculum
nucleus .
mitochondrion”

A student suggests that plant celis do not require mitochondria since they have

chioroplasts, Which of the folloving stalemenls would you use fo convince him
olherwise?

A

B
c
1)

Having both chloroplasis and mitochondra would maximise the rate of

‘pholosynlhesis.

Having both chloroplasts and mllochondna would maximise the rate of energy
production.

Mitochondiia would be necessary at night when chloroplasts are no lsnger able
to phofosynthesise.

The chemical energy stored in glucose cannot be efficiently utilised in the cell
without the mitochondria,

The diagram shows the female reproduclive syslem.

W
Which level of arganisafion are the struclures W, X, Y and Z? ‘
Cell Tissue Organ Organ system
A W X 2 Y
B X Y Z W
C X Z Y w
D Y X W Z

o p——



3

4 -The diagram shows four ways in which molecules may move inlo a cell and out of
cell. The dots show the concentration of molecules.

The cell is resplting aerobically.
Which process has correctly taken place in the cell?

A R -The movement of carbon dioxlde molecules
B S- The movement of carbon dioxide molectdes
C  T-The passive uptake of glucose molecules

D U-The aclive uptake of glucose molecules

5  Which statement describes the relationship between the human cells illusirated In the
diagrams below?

1 is produced by 4,

2 trangporis oxygento 1.
3 is used to repair 2.

3 causes 4 to conlracl,

oqWwrE
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6

The graph below shows the relationship between concentration of enzyme and time

taken for reaction to complele.

50 1
45 |
40 A
35-.
30 -
25
20 4
15_
10
5 A
0

Time ! min

4

X Y

1% 2%

3% 4% 3% 6%

Concentiation of enzyme f %

Which of the jollowing stalements Is frue between point X and polnt Y?

oowm>

A student was asked lo identify the two food substances in each of lhese test-tubes.

Enzyme concentration s the limiting factor,

pH of the environment is the limiting faclor,
Subslrate concentration is the limiting faclor.
Temperature of the environment is the limiting factor.

The table shows the resuits of the student's test.

Reagent added {o test-tube
Test lube Biurel solution Benedicl's solution lodine solution
X Purple Brick red precipltate Brown
Y Blue Biue Brown
Z Purple Blue Biue-black

Which of the following is the comect description for the test-tube contenls?

A
B
c
D

Egg white and giucose had been placed In tube X,
Starch and sucrose had been placed in tube Y.
Maltose and sucrose had been placed in lube X.
Mallose and starch had been placed in tube Z.




5
Which of the following fluids do not contain enzymes?

Blood plasma

Secrelions from the liver

Secrelions from the salivary gland
Secrelions from germinaling pollen grains

cOomr

Four tubes_'oontaining cooked egg white were sel up as shown. Protease solutions of
diffe;ren!_pH are added to each fube.,

pH of the sclttion
[:]

Which diagram shows the resull of the experiment if (he prolease was pepsin?

pH of soluilon

A
B
key
Protease and
C SEER gigested egg-white
Undigested egg-white

£27%



6

10 The diagram below shows parts of the human digestive sysiem.

Whal does each of lhe labelied.organs (S, T and U} above have in common?

TOoOo>

11 Which of the following stalements describe the uses of liplds?

oOT

12 Which of the following is comect in the reaclion catalyzed by carbonic anhydrase?

Ali the organs secrete digestive juices.

Prolein digestion gccurs in all three fabelled organs,
Villi are present along the Inner walls of all the organs.

All the organs move its content ustng peristaitic movement.

1 Itacts as a shock-absorber which protects blood vessels,

Il lforms a heat insulatlng layer for mammals.

Bl It acls as afood reserve because it is miscible vith waler,

WV [tis an essential compoenent of 2 cell membrane.

I and |l only

Il and 11l only
it and [V only
1 and iV only

Location Reaclan! Product
A Plasma H,COs H0 + CO2
B Plasma H,O + CO; H.COs
C Red blood cell H.COs H.0 + CO»
D Red blood cell H0 + CC, H,COs

F T PR S DT T T TE BT TT T TR TS ST P PReT eI PP R LI VTP ILL)
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14

7

Due 1o an accident, Peter’s gall bladder had to be removed. Which of the following
isfare expected consequence(s) of this?

I impaired fat digeslion

Il Tlighter-coloured faeces

l  reduced absorption of amino aclds
IV reduced production of bile

“A lonly
B tandlionly
C L NandVonly
D LiILNMand IV
The graph shows pressure changes in the lefl side of the hearl, during a single

hearibeal,
At which point do the bicuspld valves closa?

A B c 3)
w1l E ;
P ' ;
i N
| : y T ey
12 4 b : N .
: 1 e ~ pressure it ataum
i ; ] —— pressure in ventricle
pressufe . | ; : : —-— prassure in aqrla
kPa E E i
| RS
4 | E
Vot :
i E
i e Ry
0 ez =
0.0 02 D4 0.6

timols

459
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15 Thediagram shows a section through part of a blood vessel.

What could be Lhe first argans found in the directions 1 and 27

1 : 5
A Lung Heart
B Heart Braln
C Kidney Heart
D Inlesline Liver

16 The diagram represents {he heart and some major blood vessels.

hesad

body

Which are posslble blood pressures {in kPa} for the vessels shown in the diagram?

P Q R 8
A 1 4 2 16
B 4 16 2 1
C 16 2 4 1
D 16 4 1 2
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18

9

A person with blood group A needs a hiood Iransiusion. )
Which opticn correctly shows the outcome of receiving bload from donors with other
bicod types?

AB B 0
A + — +
B + + —
C —— + .
D — + h

'+ ": compatible  ‘—': agglulination
The gdiagram shows the blood supply lo various organs.
N J ;
~ /d_
" >—- liver
kidney

Which blood vessel caries blood with the highest concentration of urea?

43]
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19  Temperalure, light intensity and carbon dioxide concentration are (hree limiting factors

in photosynthesis,

In an experiment, each facloris increased in turn. The results are shovm inthe graph

below.
A

rate of
photosynthesis
(asbitrary units)

tine {min)

Which numbered points represent the factors thal were increased over a pericd of

fime?
Light intensity Carbon dioxide Temperalure
A 3 2 i
B 1 2 3J
C 1 3 2
D 2 3 1

20 The dlagram shows pat of a transverse seclion of a leaf.

Where dogs -photosynthesis lake place?

A 1and2only
B 1, 2and 3only
C 2Zand3only
D 2,3and 4 only
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24 In an experimant to demonstrate the movement of solutes in a plant, a complele ring
of bark was removed from the stem, as shown in the figure below.

wensverse sechon of slom

. Inge % I |
arca ) o

e
tongitudinal section of stem

After 3 days, which of the following shows Ihe correct concentration of sucrose found
in the stem regions immediately above and below the 1ing?

Concentrafion of sucrose In stem

Concenlration of sucrose in stem

above ring { arblfrary units helow ring / arbilrary vnils
A 045 0.00
B 0.00 0.45
C 0.45 0.45
D 0.00 0.00

22 Whal would be the result of breathing in the same air thal was expired?

Blood pH Breathing rale
A Fall Decrease
B Fall increase
[ Rise Increase
D Rise Degrease

23 Nicotine and carbon monoxide are present in fobacco smoke. What are lheir effects

on health?
Nicollne Carbon monoxide
A Causes addictlon Causes atherosclerosis
B Causes addiclion Causes emphysema
C Increases blood pressure Causes addiclion
D Paralyses dilia Causes lung cancer

423
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24 The graph shows the volume of air breathed out quickly and with force, following a
deep breath, for three different persons X, Y and Z.

54 X
4 Y
3+
volumefdm® _ |
. Z
1 -
Q T T T T —
1 1 2 3 4 5
timels

OF the three persons, one is suffering from chrenic bronchills, one Is suffering from
emphysema and the third person has normal lung function. .

Which option comectly malches X, Y and Z {o thelr condifion?

Chronic bronchitis Emphysema Nommal lung funclion

laitedlas]h-J
N[>
=~ NN
ML

25 The diagram below shows |he negative feedback Ivop lo regulate our body

temnperalure.
Negatlve feedback
Lower blood temparalure
Raised bod . 1 od
ais ¥ Increase " Bogy
temperalure > Te;'g;fgm ——>' blood flow [>| temperalure
above 37°C | . lo the skin falls

Which of the following structures constrict at point X?

A Shuni vesseis
8  Skin capillades
C  Arerloles

D Arery
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27

13

Adrug has been found lo inhibit the effects of anlidivretic hormone (ADH),
What would be the mosl expected consequence of administering this drug 1o a healthy
person?

A smaller volume of urine would be produced.
Mere proteins would be deaminated inlo urea.
The uring produced will be mare concentraled.
The person will be dehydrated due to excess waler loss.

oQW>r>

The diagramm below shows the external view of the human eye.

_\fﬁ\}q{;lg;]‘_ﬂ'n-ﬂ E .
(TR B

" Which of the following slatemeﬁls regarding the diagram of the human eye Is/are

28

comeci?

1 Slructure 11s a group of muscies.
Il Sbuclure 2 is a tough while coating around the eyeball.
0 Structure 3 Is pigmented,

lonly

and H only
fland Il only
Litand (il

oaoor>

The {r-germinal nerva in humans connects the brain with the teeth and wilh the skin of
the face. When the denlist Injecls a local anaesthetic that targets (his nerve, & person
cannot fee! pain or smile propetrly.

Which of lhe lollowing cenclusions can be best made?
A Their-germinal nerve contains only sensory neurones.
B . The tri-germinal nerve contains only molor neurones.

C  The In-germinal nerve conlains both sensory and molor neuranes.
D  The tri-germinal nerve conlains sensory, relay and molor neurones.

trendyline
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29 The diagram shows a pod {rom a pea plant,

key
_/# palh1xken
" bypoten luba

Which iine correctly shows (he path that was taken by a polien lube to an cvule?

30 The diagram shows part of the placenia, .
mother’s vein

mother's arery _- /,.-::'.‘:.': 2
1 ""‘-'_'""""\_\ - f/:l/-
\ blood ~ (,
,_.(_\‘\ fl’;? f lacenta
11
) ?L’ f ) p
\ fr_a;(fa
J L
\ i o
\\-—‘ / .,. o
"".-\
umbilical veln
4 umbillcal antery

3

In which numbered paris does the blood conlain the most oxygen?

1and 3
1and 4
2and 4
2and3

oo

" -




= - ——— e rm o ——— e gy b cped ooy ghe B Rie?

15

31 The nurses working al the maternity ward of a hospital suspecled that they might have

32

accidentally mixed up three babies at birth. Biood typing of the three couples and the
three babies involved were carried out to malch each baby to the right family.

The foflowing resuits were oblained.

Baby 1; Type B Baby 2: Type A Baby 3: Type O
Family Husband's bloed type Wife’s blood type
Ang 0 AB
Tan A 0
Chan AB 8

What can be concluded from the above data?

Baby 1 belongs to the Ang family.

Baby 2 belongs lo the Chan family.

Baby 3 belongs lo the Tan family.

The families of all three babies cannot ba delemmined from the above data.

ey Rvil -

The diagram below lracks the inherilance of fast twitch muscles (which are useful for
sprinting) and slaw twilch muscles (which are useful for long dlstance running) in three
generations of horses.

8O OO

560 b—0 & U
g O ®

[ mate O temate

White indicates a horss with fast fwitch muscles.
Black indicales a horse wilh slow twitch muscles.

Whal is the retatlonship between the lwo characteristics?

The allele for fast twitch muscles is dominant.
The allele for slow twitch muscles is dominant.
The characteristics exhibit co-dominance.

There is insufficien! dala to draw any conclusion,

co@>

437
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Many people have an inherited condifion that delermines if they suffer from anaemia.
H and h represents the alieles that delermine this condition. :

HH genolype: not anaemic
Hh genotype:  mildly anaemic
ith genolype:  severely anaemic, vith high mortafity rate

Two heterozygoles gol married and planned to have children. What is the probability
that a surviving offspring of the next generation is homozygous dominant?

A 000 .
B 025
C 033
0D 050

The graph shows the changes In the amount of DNA present In the nuclel of the cells
during cell division. A diploid cell has 2 2C nuclear DNA conlent.

F-3

DNA content

4c4-

2C

B
gl

T T

X Y time

Which of the following conclusions can be deduced from the graph?

Slage X Stage Y
A Uncoiling of DNA Melosis
B8 Uncoiling of DNA Milosis
C Replication of DNA Melosis
D Replicallon of DNA Mitosis
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35 The nucleus below contains the chromosomes of a sea urchin zygote at the two-cell

stage.
A\
W ®

Which of the diagram below best represants the nucleus of an embryo at the 64-cell
state grown from this cell?

% Ve » o
Q\\’ . \Q‘ 533\
A B C -D

36 The diagram shows faur ecological pyramids.

1 2 3 4

in a food chain, grass Is eafen by cows. The cows have insects living on their skin.
The insects are eaten by birds.

Whichis the pyramid of mass and which is the pyramid of numbers in this food chain?

Pyramid of mass Pyramid of numbers
A 1 3
8. 1 4
C 3 1
D 3 2




18

37 The graph shows the annual changes of the following faclors in alake,

f

intensity of light per day
numbers of producers
numbers of primary consumers
quantity of nutrients

T

Which curve represents the numbers of primary consumers?

nereasing
guantity

winisr summer winter

time of year

38 The diagram befow shows a food web on an Arctic island.

/ Hmi \.q\
Arctic fox A Y, @ / f

Which of the organisms can X and Y be?

X Y
A Baclena Fungi
B Bacleria Algae’
c Fungl Bactera
D Man Bacleria

PP VPP SO PP PRI ]
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38 The diagram outlines part of lhe process to produce recombinant DNA that vall
synthesize human insulin.

At steps 1, 2 and 3, enzymes have to be used.

extract human DNA extract bacterial plasmid
step 1 cut out Insulin gene cut open plasmid
1
> Increase the number
slep of insulin gene copies
mix together to join
slep 3 the gene and the plasmig

Which option comectly identifies the enzyme in each step?

Step 1 Step 2 Step 3
A Polymerase Ligase Reslriclion
B Polymerase Reslriction Ligase
[o] Restriction Ligase Polymerase
D Restriction Polymerase Ligase

40 ONA extracled from the nuclei of oclopus cafls is found to comprise 18% adenine in
terms of base composilion. What percentage of the bases is guanine?

A 18
B 32
c 36
b o4

SCeCao0000coRE00s000CEND OF PAPER2OCCOOLCECOSSOOCDOCOIOLC
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SECTION A (50 MARKS)
Ansvrer ALL the questions in this section,

1 Fig.1 shows an experimental set-up using polalo strips in 2 hydrogen peroxide
solulion at room temperature.

- oxygen

N (
hydrogen peroxide
sofufion ~J==
o
potato stips %

Potata cells contain an enzyme that breaks down hydrogen peroxide to release
oxygen gas. The number of bubbles refeased per minute Is counted, o measure
the rate of enzyme activity in the polato cells.

{8}  The hydrogen peroxide solution was kept in the refrigerator for a day, before it
was used in the experiment. Explaln why there were no bubbles released inilially
when the polato slips were added o it. 12}

{by  Cells found in carmot strips too conlain enzymes. However, when the carrot strips
were used in place of the potato strips as shown Ir Fig.1, no bubbles of oxygen
were released. Explain this observation. {2}

[ R

[ R
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{c) Suggest and explain a ¢hange {0 the polato sirips in this experiment so that the
number of bubbles released per minute can be increased. [2}

2 Fig2.1 shows a Stenfor, a freshwaler uniceliular animal that attaches ilself to
stalionary objects when it feeds through its feeding funnel, It possesses two
coniractile vacuoles which fill up wath water and emply their conlenls to the
environment to expel excess waler in the cell. Each filing and emplying of the

contractile vacuole Is called a pulfsation.

coniractile feeding funnel

vacuole ai early ——j
stage of {illing

coniraclile vacuole
almost ready to
discharge ils
contents

Fig.2.1

In an experiment, a specimen of a Sientor was placed in bathing solutions of
different salt concenfrations and the average time for each pulsation was
recorded using & microscope,

Concenlrafion of salt solution Average lime for one pulsation
(mol/dm™) : " (s)
0.1 85
0.3 166
0.5 201
0.7 378
Table 2.2

hanl
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{a}  State and explain the process of how walter enters the Sfentor.

P R Y T P R T R S TP T R ST

L L R Ry T I T T T Y PP P

erasibrsbammeennnp nnav e el

IR LRy NI L T P

(b) (i} Describe the trend oblained from the results in Table 2.2.

% rer s lbrebtfartanaven pravas b sanbas et tesneTIennquinnRpaRIRE )

R L T L L Y e T T

(i) Explain the trend that you have described in b(i) above. [3]

NN RS RA LIPS RS EEn R Tt ban R LR T e T Y I PN T T T T R TR Y

mcssenpaars " - cursrmens regarn - IS sav)Nbleberiananraronmad ana v Ea pan
. - T IY T T R PR —emuna - ATl R SR SINRRNETE AR At sre b brk ey
reves e vranrsrtrasmenisesa pagpen ane vepsany - .-
T - (e sirsnmsenany - seaca - -
XD ar . " '
. wemwan » -y ] e - - TR - - ’

(¢} Explain the significance of controling the water level for Stenfor living in a
freshwater environment. [2}

--------- I R TR T
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3 Fig.3.1 shows how blood pressure changes as blood fravels through ane circuit of

the circulatory sysiem.
Y
120 S
o 109 4 ’l f
E {
E w |
2
2 5
Ig -
a
E 40
m o
2 \ !MWJ
. ]
0 - Aﬁa—\
arkries capdories Ve Tulmonzry copalanies pionary velg
atleries
sota anzmles venulzy vena caya Alendes venyles
Fig-3.1
(a)  Explain why the blood pressure decreases so rapidly in region Y. 12}

T Ly T Y R T

(b}  Inthe space below, draw a fabelled diagram to show the cross-seclional view of a
blood capillary. [1]

v S
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{c} Give two reasons lo explain how a refum {low of biood to the heart is possible
when the pressure in the velns is so low. . 2)

{d} Fig.3.2 shows a blocked arlery being lrealed with the use of a slent {small lube of
slainless slee] mesh). A balloon with the stent is inserted into the artery and
inflated. The balloon Is then removed and the stent remains inside the artery.

same setery with steal
{atty substances deposited In Jumen in place

artery with blockage
Fig.3.2

{l) Suggest why the arlery wall is able to ‘bounce back’ when the balloon is used
to inflate the anery is removed. {11

(ily Explain why the ability of the attery wall to bounce back [s imporiant in a
normal, healihy artery. (2]

A g

TR T T T I

v A AL bR
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4 Gastric bypass surgery makes the stomach smaller and causes the (ood to

bypass part of the small infeslines.
In this surgery, a small part of the stomach Is used to create a stomach potich
which is then connecled to the middle part of the small intestines (sjunum) as

shown in Fig. 4 below.

Before Surgery After Surgery

Pauch ———r

Jejunum

(@) Describe the role played by the stomach In digesfion. (41

e L L LT L T R L L ALl

O T L T R R T e R A e e L L LR AT L

LT T T e T T L TR L R T R L R LR LRt i
ere - wrent . - - ser - IER LT EY YN - -

- - [T . LX) - Ieavmy pheap . - e re. s
- - snwva P T R LYY Y . - - —re ~sesrasnes i mew

T T LT T T T e L R L L L L R LN Berssmasyparavasraaar

(b)  Using Fig.4, state the difference in the route laken by the food after surgery.  {1]

e L L L L L L L L L T TR T PR PN TR T T

BaREpSuET srasarsraddR ifmannbl FASLEPIOIEPLAFe Fis N AAT R enant se s kAP AP SL R OrS RS uy

W49
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{c}  Gastric bypass can be performed on people who are obese and wants to lose
weight. Explain how it will help the person lose welght. 3

P T N T T TR LRI TSI )

I R T L T T PR LT P TR TP T PP ISP PN

LT R L N T L e P Y TR R TR )

{d) Suggesi why this may ol be the best way to lose weight. [}

I T N Y T P TP TP Y PPy

5 Flg.5.1 shows two TNowers belonging to lhe same plant specles. Bees are known
to assist in the reproductive processes of the flowers in this specias.,

neclary

malure
sligma

Flower A FlowerB
Fig.5.1



{a)

(b)

(c)

8

With reference to only the male and female parts of the flower given in Fig.5.1,
suggest how cross pollinaiton by the bee is guaranteed In this species. [2]

------------------------------------------------------------------------------------------------------------

Complete the table below on the movement of the male gamele in the female
reproduciive system of this plant species and that of humans. {4]

Glven plant species Human

Structure{s) through
which male gamefe
passes to reach
fermale gamele.

Adaptation for
movement of male
gamete.

Table 5.2 shows a recording of the tengths of 5000 fully grown standard petals of
this species growing in a certain area.

Standard pefal langth, x/mm Fraquency
SEx<i0 2
105x=15 i}
155x<20 . 0
W=Ex=<25 0
255%<30 1775
30<x<35 875
35=x <40 0
4Dsx<45 0
452 x <80 1075
S0=2%<55 1173
55 <x <60 0
Table 5.2
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(i} Slate the kind of varlation seen in slandard petal length in fhis species [1]

L R T T R TR T T RN Y

(i} Account for the frequency recorded for slandard pefal length ol 5= x < 10.
i)

R I L T R T R L e P T T PR T

6 Fig.6.1 shows an aclivity involving the DNA molecule.

TCCAATAGGCTTATTTGCA
dwilinn of

___}‘_gGAA UG Gccecuy b¥'='.'r¢1ha.su T
A TTACCGAATAAACLR )

BNA
: Fig.6.1

a) Inthe cell, aclivities invalving nuclectide chains could be replication, transtation or
transcription,
{) which of the following aclivities is depicled In Fig.6.17? 1]

Peessmennpbsprbbv s

(i) Explain which two features in Flg.5,1 give support to your answer.
: [

ot

[ETRAE
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Table 6.2 shows {he RNA bases needed to code for particular amino acids.

Amino acid : mRNA code
Arginine ' Uct
Glycine CCA
Tryplophan ACC
Sefine AGC
Table 6.2

Write in the DNA sequence néaded to produce the following sequence:
serine ~ tryptophan — glycine - glycine — glycine - arginine - serine i1

F et T T e T TP R R P YT RS LR AL R RS LR DAt bbbttt it PO ST R T

Glutamlc acid can be coded for by either CTC or GTT.
Valine can be coded for by either CAA or CAT,

In sickle cell haemoglobin, glutamic acid is replaced by valine. If this is the resull
of a change In single base; what was tha original DNA cade for glutamic acid?
[1

aap SeRms s ket bEPRIpany b dav 4N LER AN PET RS TRTvTE Fak

It is thought that Darwin’s finches evolved from one lype of ancesiral finch.
Fig.7 shows examples of different species of Darvin's finches.

Anceslral
finch

L. [_.'-‘-'-yu_ P

§-S3



(a}

{b)

12

(i) What iwo observalions can be made from the diagram about the structure of
the finches’ beaks? [2]

P LT LT T ST Ty

fity Narne one environmental factor which has led lo this variation, {1)

The existence of Danwin's finches is under lhreat in the Galapagos Isfands due to
human aclivity.

() Give an example of a human acllvity that could be affecling the finches 1)

{i) What could be the effect of this human aclivity on finch biodiversity? 1]

LR e L L L T P T PPy
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SECTION B (30 MARKS)
Answer THREE questlons in this seclion.
Question 10 Is in the format of an EITHER / OR guestion. Only one part should ba
answered.

-8 Fig.8.1 shows a small, deep-roofed bush growing in a warm, dry climate.

Branches B and © have a similar number of leaves, but the leaves of branch B are
enclosed in a iransparent polythene bag that emplies info a contalner.

leaves of leaves of
branch B branch G
4m
ransparent
hag

Fig.B.2 is a graph showing the total volume of waler lost by the leaves of branch B
from 0600 h to 1800 h.

Table 8.3 shows the tofal volume of waler lost by the leaves of branch G during the
same day.

Table 8.3

Time of day/h | 0600 | 0800 | 1000 | {200 | 1400 | 1600 { 1800

Total votume of

waler lost / em® ° 2.2 2.8 4.2 7.0 9.6 119 | 122




(2]

Branch B

i2l

1800

Ir,.(?‘"

Plot the graph for branch C on Fig.8.2 below.
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Fig.8.2

(i) State two environmental factors respons

ible for the waler loss during the day

by branch C.
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(b)

()

4

(1) Describe and explain the differences in the graph for the volume of water losi
from leaves of branch B and branch C during the same day, [4]

CE R Z I AL TR LY TR

If branch 8 was enclosed In a biack poiythene bag, sketch a graph on Fig.B.2 lo
show the total volume of water that would be lost for the same period. [1]

Suggest why, even for cerfaln plants that are poisonous to bumans, the conlainer
in Fig.8.1 can supply travellers with safe drinking water. [33

by
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9 Ina breeding experiment, a scientist investigates the body patlems of a particutar
species of moth. The life span of the moth is about three months. Three groups of
moths K, L and M with differenl genolypes are crossed in an experiment and {he
results are shown in the table below.

Phenotype observed
Cross between: %@ ;
.,_.:.yg £97° 1
Striped
Landl 268 84
Kand M 417 0
{a} Explain the advantage of using moths as a model fo study inherilance. {1]

L T e e R e PR N LT

(b) Usetheletter ' F' to represent the dominant allele and ' f* for the recessive allele.

(I} Sugges{ which phenotype is dominant and explain your answer. (2]

T I LRl T T TR Y PR L]

(i} State ihe possible genotype of moth K, L and M. {2

£S9
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{c) Use a genelic diagram fo iltustrate a pessible cross betwaen two groups of moths
that will resull in a phenotypic ratio of 1:1 in the offsprings. [3)

4t . T — R 4D ine e prn sy prees PR

[Total: 8 marks]




io0  EITHER

in which oxygen molecules from the atmosphere reach the cells

(a) How does {he way
the way they reach the cells of the human body? 18}

of a leaf differ from
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{b} Describe iwo features common to gas exchange surfaces of Bowering plants and
mammals that help in their funclions. 2]

10
(3}
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Farmers growing soya beans have a problem because weeds compele with their
crops. A genetically engineered variety of soya bean may solve their problem. A
bacierial gene, which can boost photosynthesis, has been Inserled into the planl.
The new soya bean plants can afso mmstand glyphosate, a herblclde that disrupls
photosynthesis and kills plants. -

Discuss the advantages and disadvaniages of the new variety of soya béans In the

field,
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(5)

Explain, using a named example, how mulations may fead {o genefic diseases.
{4]
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[Total: 10 marks]
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Paper 2 Section A (50 marks)

Qn Marks
1{(a) | Atlowfemperature, the enzymes are less active due to lower level of
kinetic energy 1
s0 the rate of breaking down hydrogen peroxide is low due to decreased
rate of effeciive collisions between enzymes and substrates 1
f2ra]
(b) | The active sites of enzymes in canot cells are not complementary fo the 1
shape of the binding site on hydrogen peroxide / substrate molecule :
to form the ES complex, so hydrogen peroxlde cannat be broken down into | 1
axygen
{2m}
{c) | Cutthe polato skips into smaller pieces. 1
This will increase the surface area to volume ratlo for enzymes to break | 1
down the hydsegen peroxide,
[2m]
2(a) | As surrounding freshwater / dilule sail solutlon has a higher water polential | 1
than the cell cytoplasm,
vrater will pass through the partlally permeable cell membrane mlo the cell 1
by esmosis 1
: [3m}
{b)(@) | Aswaler potentiai of sumrounding salt solution decreases, time {aken for im
pulsation increases.
OR
Time taken for pulsalion increases as salt concentralion increases
(i) | Rate of osmosis / waler enlering cell decreases 1
s the water potential gradienl between the oell and the sumrounding salt
solulion decreases; ) 1
it takes longer for the two vacuoles to fill up sufficiently withr water before the
excess waler Is expelled, 1
fherefore time taken for pulsation increases.
. ' [3m)
{c) | Higher water polential of the freshwaler can result in too much water 1
entering the cell;
Pressure exerled against cell wall membrane can result in lysing and death | 1
of the cell.
[2m]
3(a) | Arleries are dividing into many smaller arterioles; 1

Blood flow slows dovn as blood enters the numerous smaller arierlo[es
pressure Is greatly reduced
I with a larger {ctal cross-seclional area, pressure is greally reduoed




3(b) endothelium m
(c) | Prevention of backilow by semi-lunar valves In the veins; 1 each
Contraction and relaxation of skeletal muscles help push blood along !he
vein;
Retaxing heart muscles cause pressure In heari to become fower lhan in -
velns, allowing blood to flow into atia . -
{any 2
f2mj
{a)X) | Presence of stretchable elastic tissue in walls of artery tm
(i) | Walls of artery can strelch and recoil; 1
Helps to push blood along to raintain continucus biood flow 1
! help towithstand high pressure of biood In the arleries [2m}
4(a) | Churning action of stomach mixes food particles with gastric juice; 1
breaks dovm food inte smaller pieces fo increase surface area of food for 1
faster enzyme aclion ;
prutease {pepsin) staris digestion of proteins to.polypeptides; 1
rennin coagutates soluble milk prolein into insoluble casein for further 1
digestion by pepsin
/ gastric juice contains hydrochloric acid which aclivates enzymes/provides | {4m}
sujlable medium for aclion of enzymes
by | After surgery, food passes from the stomach pouch directly into the JeJunum, | im
bypassing the rest of the stomach and the duedenum:
{c) | Only a small stomach pouch is created, sesulling in less food ingested, and | 1
the person is likely o feel full guickly;
Less digestion taking place, as most of stomach is removed, and food does |1
nof pass into duodenumn;
Resulting in less absorplion of digested food f body uses up food reserves | 1
{glycogern and fats}, hence loss in weight f3m}
(d} | Can result in malnutrition as less protemffats!carbohydrateinulnenIs Is im

digested and absorbed;
I/ Surgleal complications can setin

s
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5{a) | Anther of all fiowers on plant A will mature first, releasing pollen grains, i
before sligma of all flowers on plant B can malure;
Pollen grains of fiowers on one plant can only be accepted by mature 1
sligmas of flowars on another piant
J2m]
b
® Given plant species Human 1 for
Sligma —> style Vagina —* Ulerus each
Structure(s) box
through which ovary \l .
male gamele l oviduet ™
moves to reach S
female gamete, ovule
Pollen tube fransporis Sperm has numerous
Adaplation for | male nuclei down the mitochondira to pravide
movement of | slyle, enzyme action energy for moving the
male gamele. | allows growih of pollen flagellum so that sperm
luba to reach ovule can move towards gvum
1 [4m}
(¢} | Discontinuoys variallon im
() | Mutatlon ook place, resutting in very short petals im
B(alf) | Transcription im
(i) | When double helix separates, one of {he DNA slrand acl as a templale for 1
making mRNA;
A will pair with U on RNA, G will palr with C, T with A {message on'DNA 1
strand Is copied onlo the mRNA)
{2m]
(b) | TCGTGG GGT GGT GGTAGG TCG im
{cy |CTT im
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7(a))

Beaks diifer in lhicknass / sharpness / width / length / cusvature
(any 2)

1 each

{2m)

(i

Type of food avaliable / type of diet

im

(L))

Deforestation, resulting in destruction of their roosting places/availability of
food:;
/ envirenmental pollution eg of air (burning of garbage generated by
humans), water {major oif splll), thus affecting thelr sundval
!introduction of other animals by humans, eg. wasps, which results In
coempetitfon for food source (caterpilfars) with finches, upset the equilibrium
of the ecosystem

fany one}

im

(i

Decreases the biodiversily of finches / extinetion of some varietles

tm

nt O




water vapour can diffuse out of the teaves into the humid surroundings;
hence less water lost.

SECTION B (30 MARKS)
-8{a)(i) | All points correct; i
Srnooth curve; 1
[<m)
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Gi) | Humidily of surrounding air / Wind speed ! Light intensity / Availability of soil
water / Temperalure of suroundings
{any ) Zm
(i) | The volume of vaaler last from branch B is greater than G up to about 1100h; | 1
after which much less waler (less than §0%) was lost from branch B 1
compared lo C; .
air frapped in the fransparent baq warms up quickly; heat speeds up the rale | 1
of evaporation of vater from the leaf in branch B; hence more water Jost from
branch B; )
As humidity Increases In lhe bag, rale of transpiration decreases as less 1

[4m

.
b
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{0y | Lower than B, higher than C up to 1000h , then level off im
(© |Waler and dissolved mineral salls is absorbed from the soil (jtot 1
manufactured by plant) ; and carded up to the leaves via xylem lissue;
Metaboliles/substances made by plant transported via phloem fissue; 3
it is only water that evaporaies during transpiration ; poisonous substances |1
remain in cells
{3m]
Short reproductive cycle, able to reproduce fasler m
gfa) |/ Female moth able lo lay many €ggs at one time, able lo produce a larger
sample size of oifsprings;
/ distinct phenotypes, able lo easily differentiaie between the diiferent
phenolypes
(any 1)
(b)) | Striped moth; pe
in the cross between K and M, all offsprings displayed siriped body. %
This suggests that the parents are pure bred and the offsprings ate all
heterozygous and display onfy the dominant phienotype 1
[2m
/1 the cross between L and L, the offsprings displayed striped to full bodied
phenolype in the ratio of 3:1.
This Indicates thal the parents are helerozygous and that striped phenolype
is dominant as both homozygous recessive and helerozygous individuals
can express fhé lra.
(h [Both Kand M; FFor ff
ColL Ff
(any 1 mistake, minus 1 mark) [2m)
9(cy | Parent L x MK
3m
Parental genotype Ff it Corect parental
Gametes F f f f genolype: 1
m Headings: im
™ | corect di d
F1 genotype o F gL g | eecdedEnen
F1 phenotype Stiped Stiped  Full Full | Any 1 mistake:
o, . minus ¥%2m
F1 phenotypic ratio 1 Siriped : 1Full

4§71
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Eilher

(@) |Iinplants:
Oxygen from atmaesphere diffuses through the stomatainto the inlerceliular | 1
spaces among spongy mesophyll cells in the leaf;
Oxygen then dissolves in the moisiure on the walls of the cells and diffuses | 1
into the cells;
It diffuses from cell to celt {o reach those tissues which are nof direcily 1
connected to the afr.
In humans: .
Oxygen is breathed in through the nose, travels via respiratory passage 1
(lrachea, bronchus) into the [ungs;
Oxygen dissolves in the moisture Hning the alveolar wall before diffusing into [ 1
the blood in blood eaplllaries;
gas then comtines with haemoglobin In red blood cells to form 1
oxyhaemoglobin.
which is canied by bloed Lo oxygen-poor tissues in othier pars of the body, 1
where oxygen s liberated and thn difiuses through the walls of blood 1
capillarles Into the cells. .

f8m]

{b) | Bothlhe flattenad expanded surface of leaves and the thousands of alveoli
In the lungs of mammals provide a targe suriace area for Increased difiusion | 1
of gases;
Thin lamina of leaf and one cell thick alveolar wall of mammal allows gases | 1
{o diffuse through easily.

: (2m]

10

OR -

(a) | With the Introduction of the new variety,
Advanlages

» farmers are able fo obtain higher vield since the it has been i
genetically modified with @ gene lo boost photosynthesis / rate of
photosynthesis is increased
«» Soya beans will be unaffected by herbicides used to kill the weeds, 1

hence they can continue to grow well,

s In addition, soya beans will be able to thrive better in the field since
there will be lesser competition for nutrlents and waler as
weeds can be removed easily with herbicides.




Disadvantages
» With the Introduction of gene that can resist herbicides, weeds that

cross-breed with soya bean pfants may inherit the gene and develop
imenunity to herbicides as well.

» Formation of superweeds, weeds that are not easily removed in future
by the same herbiclde. This will create even greater compefition for
nuirients and space for growth with the soya bean crops.

= Population of insects that feeds on weeds and help in poliination wili
be reduced since there will be drastic drop in weed population in the
fisld / useful insects will be killed, links in food web are broken which
will upset the ecological balance

(®)

Sickle cell anaemia.
«» Mutation resulls in change in struclure of gene controlling
haemoglobin produclion :
» Mutated gene produces haemoglobin S, which causes red blood cells
to become sickle-shaped
. The shape inferferes with he oxygen-carrying property of red bleod
cells and condilion can be fatal
OR
Down's syndrome
« Nondisjunction during ovum formalion results in one ovum having an
extra chromosome in the 214 pair
« Feriillzation between 3 normal sperm and a mutated ovum results in
the zygote having one exira chromosome in the 21% paic;
= Affecled child has characteristic facial features and exhibits mental
and physlcal difliculties
OR
Albinism
» Mutation in the gene conlrolling production of pigment (nelanin)
» Results in absence of pigment In the skin, halr and eyes of animals
» individual has reddish white skin, while hair, iris appears red, very
sensifive to light

{4m}
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Which of the folloving options below comreetly identifies a cell, a lissue and an organ?

Cell Tissye Orgap
A sioma xylem leaf
B spem testis penis
c owvum muscle uterus
D ovile epldermis ovary

Which of the lollowing organglies Is net involved In the synthesis of lipases in an
intestina! cell? h

A ribosomes

B nucleus

C golgi apparalus

B smooth endeplasmic reticulum

Cylinders of pblato lissue wete placed in different concentrations of 8 sugar solution.
The graph shows the percentage change In langth of the tissues over a fived period of
time? :

10
. ]
) \\
% change 4
miength 2
N N
-2
3
-8
0.0 0.2 0A 0.8 ;]

Concentration of sugar solution /&

Assuming that the water polenlial of a red blood cell is similar to that of polalo celis,
which of the following slatemenls is comect?

Red bload cells placed in 0,1M sugar solution wifl be crenated.
Red biood cells placed in 0.6M sugar solution will be crenated,
Red blood cells placed In 0.3M sugar solution will bursl.
Red blood cails placed in 0.6M sugar solttfon will burst.

COW >
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A sample of food mixed with water lested to determine s contents, The resulls of the
fest are shova in tha fable balow.

Test , Results
iodine solulion added. Solulion remained brown,
Benedicl's solution added and mixture healed, Brick-red precipilaie appeared.

Mixture shaken with ethanol and poured into water. | White emulsion formed

Dilule sodiurn hydroxide soluticn added, followed

by a few drops of dilule copper sulfale solution. _Qggon remained blue,

What is the mosl likely identity of the food sample?

A haked polalo chips

B cream topped muffin

¢ fried fish filel

D stawbeny flavoured sweels

The enzyme lysozyme secreted from tear glands forms deposils on contact with the
lens sudace,

Which of the following ingredients would be effective in a fens deaner for the removal
ihesa deposits?

proleases
anlibodies

pH buffers
Bicarbonate solution

aQqur

Enzyme aclion cen be explained by the lock and key hypothesis. Wnich of the
following oplions comectly shows the localion of the aclive sile and wial the lock and
key represent?

Actlve site Lock Key

Onthe enzyme Subslrate Enzyme
On the enzyme Enzyme Substrale
On the subsirate Subsirate Enzyme
Onthe subslrate. | =~ Enzyme Subsirate

CaOw>

The anti-diuretic hormone (ADH} is produced by the and its function is o

pitvitary gland; conlrol the rale of sweat secretion.

kidrey; conbrol the rate of sweal secretion,

pitultary gland; maintain a batance in blood plasma water potential.
kidney; mairain a balance in bioad plasma water potential,

ooOomP
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8  The graph below shows curve X which represents the acilvity of an enzyme at 20°C.

Which curve represents the achvity when the temperature is rsised to 30°C and with
more enzymes added?

Amount of products formed

s

N /'

......-.........-..-.....{-.......

Wwhich two slructures produce substances involved in fals digestion?

gaooP

1 and 3,
2and 3.
1 and 4.
3and 4,

10 Which of the lollowing slalements describes an example of artificial selectlon?

A
B
c

D

it has been found {ha! scme strzins of bacteria produce anlibiolics.

it is common praclice {o mate bulls with cows that produce the most milk.

H is possible fo controt catempillars on foad crops by releasing small wasps which
lay their eggs inside caterpillars and kill them,

Mosquitces have developed strains that are resistant 1o insedticides.

&Victofia Schoal 14I154P2/5158/1 [Tum Over)



11 The pedigrea chart below shows the inherilance of a recassive characteristic that is
conlrclled by a single pair of alleles, G and g. G represents the dominanl allele and g
represenls the recessive allzle.

-

J
0@

S

Yo
'1

- —.-l

et

O O J,

]

L’

-‘-“
Key. L7 noomal mote

O e

@ affecled mate

1' i

D normal femnale

ﬁ offected femals

Which of the following options shows the mosl fikely genolypes of individuals J and K7

J K
A GG GG
B GG ge
c Gg GG
D Gg Gg

i2 The diagram below illustrales changes in air pressure 1aking place inside the lungs
durng compiele cycles of breathing al atmospheric pressure of 760mmHg, At which
point are the external intercostal muscles cerfainly contracted?

4

770

Prassure In Jungs/mmHg
-J -y
Ly 8

¥

Vidoria Schoot
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13 A plantis heterozygous for a single pair of ailzles thal are codominant. This plantis
self-polfinated and the resulling seeds are genminated and alliowed to grow.

Which of the {ollowing ralios are expected in the progeny?

Ratio of phenotypes Ratlo of genatypes
A 1:211 121
B 12 3:1
c 3t 1:2:1
D A 31

14 A woman with bleod group AB manies a man who is helerozygous for bload group B.
Whet is the probability of the couple having a son with blood group A?

A 625%
B 125%
C 250%
D 500%

15 Which of the foliowing oplions shows the corec! sizges of a cell cycle comesponding
to the evenls shown?

DNA replication

Breakdown of

Division of centromere

nuclear membrane
A interphase prophase mefaphase
B inferphase prophase anaphase
Cc prophase interphase anaphase
D prophase inlerphase -metaphase

16 Which of the lallowing stalements correclly suggests a possible hazard of the praclice
of genetic engineering?

© A Genes for antibiotic resistance might be unknowingly incorporated info
bacleria and cause human diseases.
GMOs might be able 1o produce human proteins on a large scale,

8
C  Transgenic crops might develop resistance to pesls.
D

The nutiUonal conlent of ceflain crops might be enhanced,

17 Which of the following is an incorrect characteristic of adrenaline?

oo >E

LVicloria School

It increases breakdown of glycogen lo glucose
It Increases heart rate and blood pressure,

I is praduced when a person IS [righlened.

1! decreases the rale of breathing.

14154P251581
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18 The dizgrams below show the distribulion ol two inheritable trails in 2 human

population.
e A
a =1
0
E
p=}
pd
Trait X Trait Y
Which traits might best be represented by X and Y7
X Y
A IQ Height
B -Abllity to roll longue Welgnt
C Skin colour Gender
D Bleod type Shoe size

19 Independent assoriment of chromosomes is one of the most important evenls in

melosis because it

ogoa»@

produces new combinations of the genelic informztion in gametes

Wimits variation In genelic information in the next generation.

halves the number of chromosomes In each cell during segregation
enables exchange of genetic information between randcm chromosomes

20 Which of the following cplions below correctly Identifies the atfinity betwesn

haemeglobin and the three gases?

highest affinity s lowest affinity
A carbon monoxide carbon dioxide oxygen
8 “cartion monoxide oxygen carban dloyide
c oxygen carbon dioxide carbott monoxide
D oxyqen carbon manoxide carbon dioxide
Gvictoria School 14154P2/515811 [Tom Querf
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2t The figure below shows lhe diagrammatic representalion of a biological molecule.

Whal of lhe following is the comect identity of the molecule represented?

DNA molecule

nucleotide

tRNA

suger-phosphale backbene -

oQwr

22 The diagram shows a fransverse cross-seclion of the spinal cord with spinat nerves,

-

Which of the foltowing represents the comect pathway of a reflex action?

A Effiector 2 R 2 U 2 T - receplor
B Efftectcr > T =9 U 2> R 2> receplor
C Receplor > T =2 U 2> R = elfector
D Receplor > R 2 U= T =2 effeclor

&Victoria School 14/54P2/515611 [Tum Over)



23 The figure shows an experiment caried oul 1o invesligate the effect of Tiaht intensity on
the rate of oxygen production I aguatic plants.

glass funnel

— MEdSLANG
gas 1 cylmder
wy
L5
:_O
] RY ¢
:O
bnght ’ \ © beaker
hgit \ G{ ’
\ o
\ o

aguahe plant
water 4 p

Which hvo impotiant factors must be kepl constant during this investigation?

The amount of waler in the beaker and the helght of the measuring cylinder.
The size of aqualic plant and the amount of gas in the measuring cyfinder,
Size of aquatic plant and the duralion of exposure to light.

The size of the beaker and the funnel. .

oqQ W

24 Tha dizgram below represent the cross secticn of Lhe stem, ool and leaf (respectively
from The I&t) of 2 non-woody dicotyledonous ptant. In each section the distribution of
the sfruclures is showm. :

SH
" 7 )
X 0
¢ B

Which labellad numbers comeclly identify the xylem and phioem in the stem, root and

jeal?

xylem phloem
A 1 3 5 2 4 &
B 1 3 6 2 4 5
c 2 4 5 1 3. B
& 2 4 6 1 3 5

483
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25 The table below shows the charadleristics of the blood In a bloed vessel in the body.

26

OO ®m P

Oxygen carbon dloxide
concentration concantration pressure
high low hign

Which of the folfowing is the likely identity of this blood vessel?

aorta

- pulmanary arlery
pulmonary vein
Vens cava

The figura below shows skin lemperature of a human when exposed lo warm alr and

then exposed to cold air.

husnan in warm alr

human in cold air

skin
lemporaturn
3bove 26°C

26~C ér below

What causes the chserved changa in skin temperature on exposure 1o cold 3ir?

ocoap

Less blocd flowing to the exiremilies.
Less blood going fo the hearl and lungs
More blood flowing just below the skin
More hlood going to the hearl and lungs

.27 The hypolhalamus detecls a rise in blood temperature above normal. Which of the
foillowing optlons shows the approprale response?

arierioles in the skin sweal glands halr ereclor muscles
A consiict active relax
B constrict inactive contract
c dilate aclive relax
] dilate naclive conlract R
©Vicloria School 141S4P2I5158/1 {Tum Over]
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28 The figure below shows the valves in the human hearl.

Which of the Iabélled valves dose immediately after veniricular systole?

A land il
B iland Ul
¢ llandIV.
D IVonly.

29 The figure below shows the blood pressure of 3 person al rest as the blood leaves the
hear! and passes through arferies and then the capiilades.

A
15 '
."V\_ ‘;-
pressuro of 10 S 8
blood FkPa ) .
. '.'."?-.':]
5 ﬁ’:._,-,,..i.'.',":“-.- c
DEwAN Ty
“-io
(heart) arterios capiiiarlas voins (hearl)

blood low  ——e-

VWhich of the |abalied lines shovrs the pressure of bleed as R fows thraugh velns
bafora retuming lo the hean?

L3S

@Victoria Schoal 14/54P2/51531 [Tum Qver)
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For questions 30 and 31, refer to tha graph below which shows the changes in the lens
thicknass in a boy’s eye within & psiicd of lime.

1

f

Lens
thickness
(arbitrary

units)

] ] |\
6

o =

0
Ime (5} -
30 Whalis happening (o 1he boy's eye befween the 2™ and 4" second?
‘The tension on the suspensory ligaments is decreasing
The fensicn on 1he suspensory ligaments is increasing

A

8

C Theciliaty muscles are relsxing

D The radial muscles are ¢conlracling.

31 Wnatis the boy looking af between the 4™ to 6 second?

A Adistant oblecl

8  An object moving away from him,
€  Anearby objecl.

D Anocbject moving lowards him.

32 Apomegranale tree of variely X had its flowers pollinated by a distincly different
pemegranale lree of variety Y. However, the fruits produced strongly resembled those
produced when variety X was sell-pollinated.,

Which af the following slalements is the most reasanabls explanalion for this

phenomenon?

A& The fruit's flesh develop from tissues of the femele parant planl,
B Pollen contains very litle genellc material,

C  Vadelies X and Y are genelically identical,

0

Variety X is genelically more robusl than variely Y.

Svicteria Schocl 14I54P 21515811 [Tum Qver)
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33 The graphs below show the concentralion of progesierone in 1he blood of 2 female
during a 28 day cycle.

Which graph shows the changes in conceniralion of progeslerone if pregnancy cocurs
after ovulation?

A 8
concsnimbon of concepteaton of
progestorone | . . . progacinvona
in bload mbiced
T T —
ovulston oraation
c D
enpcerdrason of toncentralion of
progesterone progosierone
in blood in blood
I > . -
tvulzion ovultion

34 The figure below shows a seclion lhrough the male reproductive system.

Which structure(s) produce(s) the fluid part of the semen thal contalns nulrients and

enzymes?

A 1only.

B 1and2
C 12and3.
B 2 3and4.

43t
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35 An ectopic pregnancy refers lo one In which the embryo implants in an area otker than
the womb, as iltustrated in the figure below.

Ectopic pregnancy

Which of the {ollowing stalements would account for why the pregnancy could be
dangerous for the mother?

1 Ecteplc pregnancy would cause the ulerine lining to shed.

2 Fetsiand matemal blood systems are conlinuous.

3 The falloplan tbe mmight plure as the fetus enfarges.

2 only.

3 only.
1and 3.
1, 2and 3.

oQuwWr

35 Which of the following statements about eotrophication is true?

1 ltincreases the amount of sunlight reaching the bottom of the water bady.
2 It oceurs due lo excessive amount of nilrates and phosphales in water,

3 liresulls In a decrease in water clarity, dissolved oxygen and aquatic life.

2 only,
1and 3.

-2and 3,
1,2and 3.

oOw >

©\Victonia School 14/S4P215158H1 [Tum Over)
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a7 Thegreph below shows the oxygen levels in a slow-moving fresh water stream that
has been contaminated by sewape.

A
Oxygen
levels in \id
the water

h 4

Distance downslream

- The reason why lhe oxygen levels dropped rapldly between points W and Xis

because -

A thefishtook in afi of the oxygen

B Ihefe was an increase in the number of cecompasers

C  therewas a rapid intrease In the numbers of green plants
D  there was a decrease in the dissolved nilrate concentraticn

38 The dizgram shows a sevsge treatment process.

sewage in

I

L pid

| figud effievnt

e i AR ST T

LRI

Ges waler oul
O e ] solid Gut

Which of the labelled stages is likely to involve anaerobic bacteria?

K39

©victoria School 14/S4P2/51581 {Tum Over)
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49  in afood chain, grass is ealen by cows. The cows have inzecls fiving on their hides,
These insects are fed on by birds.

SRS

) 2

The diagram above shows four ecological pyramids. VWhich is the pyremid of biomass
and which is the pyramid of numbers for this food chain?

Pyramid of blomass Pyramid of numbers
A 1 1
B 3 1
C 1 3
D 3 4

40 The dizgram below shows some stages in the carbon cycle. W, X, Y and Z are carbon
compounds.

W
——
pholosynthests

@’”—4

resplsticn
~,

bursiing

freding & O
X

death

- @_‘_____._.— deaih j

Which of the following idenlfies Y7

A Coaland nalural gas.

B Carbon dioxide In the air

¢ Carbon compounds found in plants
D Carbon compounds feund in animals

-  End of Paper -

Setters; MriC Tan
Mdm N. Kabir
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Section A (S0 marks)
Answer all queslons.
Wiite your answers in the spaces provided.

4 Fig. 1.1 shows 3 large jar inwhich plants are growing.

. Tightly-fiting cortk

_clear glass jar

soil

Flg 1.1

The jar provides an enviranment in which plants can survive for many months withoul the
addition of waler or air,

{a)

(b)

()

State the chemical equation of the process that occurs in the green plants in the presence
of Hight.

....... S e [Y

Name tvo likely limiling factors for the growth of the plants.

1) oer A ... ) SR 12

Exptain how the planls are able to survive withoul 2 confinuous supply of fresh air,

-----------------------------------------------------------------------------------------------------------------------------------------------

BVictoria School 14154P2/5158/2



3

{d) Explain why water does ot need to be added lo the plants,

erssmsmnsnnebrridnsne et serrnrs e e L LI L L

[Totak7)

2 Fig. 2.1 shows a section through a smal surface wotnd to the skin.

tab
bactcna : beginaing
o lomm

o)

blood vossol P
Fig 2.1
(a}) Name the cell O and blood vessel P.
Lo B Y . P2 creercsnseresmsrensaseseennensans - i2)

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

SVicleria Schoo! 14/S4P2515812
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3 A student completed his 2.4km run for his NAPFA fest in 10 minutes and then
rested for another 10 minutes. Fig 3.1 shows the factic acid and muscle glycogen
concentration in blood samples of the student laken 2t different time inlervals.

P
. Mustle Laclic acid
K9 glycogen ¢ concentration
. concentration
\\
1Y
LY
LY
\\
A
‘\
\\‘
N
1 i { —>
0 ? 19 15 20 Time/min
24km run
Flg 3.4
{a} in Fig 3.7 above, draw a fine reprasenting the oxygen intake of the student. (1l

(b) Define anaerobic respiration.

{c) Explain lhe decreas= in muscle glycogen concenlration during the 2.4km run.

R LT T T L T I R S P Sy T AT TPIY P TOR T e purgu—

(d) Explainthe change observed In faclic acid concentration during rest,

SMictoria Schoo! 14/S4P2/15158/2
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[Total7]

4 ng 4.1 shows two calls obtained from a lowering plant undengoing cell division. Cell A
is oblained from fhe owle while CeR B8, from the style. The diplcid number of
chromosomes in this plantIs 4.

Al
%

Cell A Cell B

Fig 4.1

{a} In the table below, stale the type aﬁd stage of cell divigion that each of the calls
are undergoing.

Type of cell division Stage of cell division

Cell A

Cell B L

(2l

&Viclora School 14J84P2/5158/2
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B

{b) In the space provided befow, iflusirate the nex! stage of cell division that Cell A

will undergo.

(2l
{c} Explain why 2 genz mutationin Cell A is more likely to fead to the emergence of a
new species compared to a gene mutation in Celi B. .
. e pen i ier e ases derrareanna RO i~ |
[Fotal6]
5  Fig 5.1 shows the initial slages involved In the inserlion of the human insufis gene into
a bacterium.
Malzcule Sticky
R end
Plasmd Stcky p/
™ }
Moletise
5 Recomdinand
Human plasmid
insutin gone
Fig 5.1
{a) (i} identify molecules R and S.
LU - — 2]
141S4P2515812
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7

(i} Explain why ihe same molecule R has o be used lo obtain the gene that
codes for human insulin,

(iii) State the tenm used to describ the role of the plasmid in this procedure.

emmvEembrSts nas Lt ARe TER AR urend e RSB B

{b) A seclion of the base sequence of the buman insufia gene is given below,
ATG GCC CTG TGG ATG

(i} Stale the base sequencz'of the mRNA hat is produced from this sequence
by the recombinant bacter,

(i) Explain how fermenters can achieve large scale produclion of insulmn to
meet the demands of pharmacettical companies.

e A LT L L L L R L P e R T ]

{c) Explain lhe significance of insulin in humans.

e s tms arE amm g mi s e aeh akeied AR U SR FFA NS FAR AR N Er e ten ma as s AR PR CEA R FRN TS R AL AT ERES cuny

[Total:11]
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§ Fig. 6.1 shows the energy flow through & foed chain,

{a)
{b)
{c)

{d)

EVidloria School

20k
£Nnorgy lost i
FH A
vrophic loval 3
8OkJ
onorgy lost L
1120kJ
rophlclovel 2
1200%J
onorgy lost L
8800kJ
organism A trophic lovel 1
P L . -
sun fight / tost by foflection
1000000k 930000%S
Fig 6.1
On Fig. 6.1, wrile carnivore, herbivore or producer at the comedt trophic level., {1
On Fig. 6.1, complete the energy valve of organism A. [1]
Name the process by which organism A traps energy.
............. PPV PRSP OEUUUR o | |

With reference lo Fin 6.1, explain why the food chain exhibits the non-cyclical nature of
energy flow,

W emescrems vesare radar e wak
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7 Ai0-year study on a certain ecosyslem was canied out fo investigate the relationship
betwaen voles and ovds,
Voles are small mouse-like mammals and owis are carnivorous birds.
The resulls are shown in Fig. 7.1 and Fig, 7.2.
49000 - syl L T LI Y
40009 - - ‘
35000 -
30000
number 25000
I wol
of voles 20000
15000 ¥
10060
5000
0
1
tmefyoars
Flig 7.1
number
of owis
SHRE
R
¥ L}
8 [ 2 1]
tinva fyears
Fig 7.2
BVictoria Schoof 14154P21515812
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i0
{3) Explain the signilicance of the much farger poputation of voles compared to the owds.

e e LR L T T o SRR

B
...... . KRR LS B A bbb P s s oo a e LT PR G B RS LR AR AL R YV N by h s piras
v " T A T
TETTLT T S P, S ' »out peamas nesmin .
. ' FORTA A [ . boa - aewa . - -

(c) State the evidence from Fig. 7.1 and Fig. 7.2 that suppors the Idea ihat voles form a
large part of the ovd's diet.

............ L LT YT T PP
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Sectlon B {30 marks)
Answar three questions.
Queslicn 40 is in the form of an Either? Or question.
Orly one parl should be answered,

(4l

Clement caried out an experiment fo investigate the effect of pepsin on egg whites.
& test lubas ware set up conlaining 10 cm’ of egg white and 1 cm® of pepsin al a pH of
2. The 6 {es! tubas were then incubated in water baths of temperalures ranging from
40°C to 60°C, The time taken for the egg whiles to tum clear was lhen recorded.
The experiment was repeated at a pH of 10,
The resulls are shown in Table 8.1 below.
" Time taken for egg whites fo clear [ min
Temperature [ °C .
pH 2 pH10

10 36 85

20 20 62

30 10 63

40 8 61

50 42 G4

60 60 63

Table 8.1
{a} Plot a graph of time taken for egg whites to dear against temperature at pH 2 and
pH 10 on the grld provided.
evidora School 14/54P2/51582
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(o)

{c)

with reference to your graph, deduce the optimum lemperature for pepsin.

Explain the trends shown by Ihe graphs at pH 2 and pH 10 between 10°C and
40°C,

- - Yrene .npe ‘
. v rme s b XTI
averni -
- -
- P 1rrenaee e - S———
- - - - - vars e -

bee e g P AR SLg ApYEE L dme whmpboLad - fmaAATT cmny PR ERE bOF ATl TR b p P ot s Rs T ent
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{d) Suggest how the results will differ i the experimenl was repeated using intestinal
protease inslead of pepsin,

P AN R BB RE PR ke dhran hhr FA b e arr s e e Y Sakaal Sas BORSe R SESALE R AR NS E SNS WER AL ee Snl sl ann gingen Taa s [1}

[Tolak10)

8  Famers have widely adopted the use of genetically modified (GM) crops in agriculture in
recen! years. Between 1866 and 2011, the Yolal surface area of fand cullivated with GM
crops had increased hundredfold. GM crops offer many advantages over regular crops
but there have been many concems about the use of genetic engineering in food
production. ’ ’

{a) Explain the term Genelitally Modified Organism.

B T TR Y TY o= LT ee [ vene - -y boe “bmear - - -
- - v - R Lt ] (XTI ~ -
-—aua -4 . EEELR4 SLLPRS PR BIB RS was - - -

L L L L T T T R T T e e

B L L R T L T TR P TP LN

(b} Describe two elhlcal and two social issues associaled wilh genelic engineering wilh
reference 1o a named example.

. - R - s - R - .-
T
- - - P - - sepsan et raNIae *
. - een . [

ey mu rE R ar b an e e mie - BURE Fid bk eSS PRASNL SN SN RSN R AR AR AP s WAL SR rAL SNy
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{¢)} Descibe hows a fammer could use artificial selection, instead of genelic engineering,
to improva his crops.

L L L L LT L T LT T TPV SRS
E RN E S MrEER LRt BAE AR Tee oS SRS ss s BN AN AT g OPE P e SAN By macwts g mommemd P RIS SR SOV SR ERA LS it RS [hrwet
Se e Eu e EE e OER AR i LA NS FEO MAR P 0t BT RO PR s aay SR A A B a NS E SIS PRI NS BN YA RN AES s Py bOe A s
e N e LR SRR Fu ru. en EE L rar LEE TR IR LAN SRR IR SN PSS S s EE L La L IP R NEE bp A LR S Am RS AT e NS pan Y

T L T T e L R T P LI LI P P PP
BT L T T e

T, R SRSV o L1

frotat:10]

10 Efther

(s} Fin.10.1 shovs a fetus develaping inslde the uterus,

amplolic fuid

e
amniotle sae =

Flg 10.1

Describe how the struciures named in Fig, 10.1 pravide the following needs of the fetus.

Protection: reeapreviseevaseesseTA St srsae e e eTRs nera SuR ar peR s P retturratebrietbes bbb pemrnrnraan ey e

..... VUSRIV O 1] |
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Excretion of melabolic wasle: - poramemmrneone

(b} With reference to key structures and processes, describe what happens in the human

body from the time of ovulation leading up to ferdilisation.

ey Aeens s wrmspsAG PirpsEaR TR AT orrppente
....... R wprbapr e - serrarpisrasRleTeyves pRnITRstostanal
..... 4 i -+
.................... reassebNbreERibER RSP maR AR T na et SR FRLAP PR SO RSD Inmteren renranrEreis

TR e e P TS TESTL AL L LU CA L ES S s ass eeren bAN mew bre yok B PA bR pAB TS Fad mmd po o SeT BT RS RELRS

e taebseenys wme sbdbEL bEs vbe als bt ary PRARETARY R A mpe sun mm vk 42 EERT [ L L It L L R

T L L LRI LE Ll Eht Rt v rrpaRANAL PRsrds ATEASE FReSpL LR Hin

P TL L LT T R

]

(Votal:10]

harerehs 1A% BERded EEELE BUTRBS A pun AL Ly remd kb Armdbgeraartonnnan banhiL RS gem LnpRe

10 OR

{a) Describe two disadvantages of deforestation to the environment.

visspsanan e -+ ansiremenaves [
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(b} State an example of poliufion, caused by human activity and discuss the efiects of
the named example.

............................................................... R £
(Total: 10)

- End of paper -

Seters: MrKTan
Mdm N Kabir

SVictoria School 14154P21515812
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Answer Key:

1 2 3 4 5
G 0] 8 8 A
6 7 8 8 10
B Cc 8 o B
11 12 13 14 15
D D A B B
16 17 18 19 20
A D C A B
21 22 23 24 25
B D c c A
26 27 23 29 30
A C c D A
31 32 13 34 35
c A D B B
36 37 38 3% 40
c B B Cc A
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Answers to Paper 2

Section A [50 marks]

Q No.

1{a}

G§C02 + 6H20 (in the presence of lght) > C6H1206 + 602

(1

{b}

Limiled waler; area; space; carbon digxide

2]

{©)

Both respiralion + photosynthesis {eccusring in jar);
fespirabon releases COZ;

CO2 released used for pholosynthesis;

. pholosynthe'sis , refeases 02

02 + used for respiration;

tef, microoreanisms / bacleria / fungi I decomposers + in soil

2]

(d}

water from leavesitranspiration / waler from soil evaporates;
respiralion + produces/releases waler;

refurned {o soil J condenses;

absorbed ! used by planis;

(2]

2(a)

O-phagosyle, P -capillary -

2]

(b)

Q releases antibodies in response 1o the bacteria; clumping
Causes (ke bacleria to be hammless,

O, has the abilily o move lo site of infaction and engulf bacteria;

phagocylosis

13

()

actlion of platelels and damaged cells refease thrombin
aclivates fibrin formation;

{raps red blood cell  stops bleeding

scab formation, prevents furher enlry of bacteria

12}

3B

Breakdown of food substances fo release less energy in the absence of
oxygen

(1

{]

Glycogen is broken down, Increasing glucose concentration;
To Increase rale of respirafion o pieel Increased enerqy demand

2l

{d)

From 10 1o 20 min, oxygen supply exceeds oxygen demandfsurplus of
oxygen/ oxygen debt is repaid,
lagtic acid [s increasingly removed from cells and transported to the liver:

(3




and converled inlo glucose, decreasing lactic acid concenlration

4(a) Cell Type of celi division Stage 2]
Cell A Mieiosls Metaphase |
Cell B Mitosis Metaphase
{(b) | Separation of chromatids; i2]
Chromatids showed crossing over
{c) |nutationin cell Aresulls in vafialion In gametes and subsequently offspiing; (2
While mutations In cell B only affects that organism and do rot affec) fulure
offspring
&{a)(i) | R: Restriction enzyme St DNA ligase 2
{a)(ii) | Using the same restriclion enzyme will produce slicky ends thal ase 1
complementary to the sficky ends on the plasmid
(a){lify | itacts as a yeclor to cany the human insuiin gene info the baclerium 1))
(b} JUACCGG GAC ACC UAC M
{b){l) { Bacletial sirain used must be able to readily grow in a [ermenter; [3)
Provide nulrients necessary for rapid celi growth © carbon & energy sources;
Maintain optimum temperature and oxyqen content :
(b)(il) { Insulin stimulates liver, 3]
fo convert excess glucose lo glycogen;
Decreasing blood glucose leyels back to normat levels
6{a) | Level 1~ producer, Level 2 - herbivore, Level 3 - carnivore {1
fb) | 10000k3 i
(c) | pholosynthasis 1]
(d) {90 % of energy is lost up a food chain as heat; 12

Only 10% of energy is lransferred to the next cansumer in the food chain/
made available; diminishing energy (AW)

1 600 D0OKJ avaiiable energy from the Sun, resulls in only 20kJ at the 47
\rophlc level — eventually alt energy Is lost lo the abigfic eavironmenl ,
hence cannot be re-enlter the biotic environment




7{a)

Organisms lower in the focd chaln are larer in nurmbers to supply food for
farger organism tp the trehpic level;
Greater suvival value

12

76}

grealer predation by owls / more predators / more owls;
tack of food / starvation ! more competition for food ;
adverse (named) wesather condition (s} ;

disease/ sickness fillness;

ermigration

(3}

7(0)

1. owl populalion increases, aflet vole popufalion increases ;
2. ovl population decrease shamly {in year7) :

3 immedialely afier sleep decrease in vole population |

4 vole populalion decreases sharply {in year 6} ;

5.yhen here are most owis |

6.if owls 2te (much) other prey there would not be a close
relationship J AW ;

7 tef to nitmbers of owls from the graph |

{2

Section B [30 marks]

Q No.

Answers

8{c)

Pepsin works best in an acidic environment and Is denalured al pH 10,
temperature does not affect epzyme activily;

At pH 2, as temperalure increases below optimum, kinelic energy of
molecules increase;

substrale and enzyme molecules collide with each ofher more often;
This increases the rale of farmation of enzyme-substrate complex -
and an Increased rate of reaclion

(41

8(d)

The tesulls for pH 2 will show the resuils currently obtained for pH 10 while
resulls foc pH 10 will show the resutts currently obtained for pH 2

S(a)

Organism that had genes transferred from another organisim;
And which can express the transfetred gene
combinaticns of genes cannol oteur in nalure of in tradifional crossbreeding

[2]

(b}

New profelas in GM food;
might cause allergies in humans that consume them

GM food may prove Lo be toxic or cancer-causing to people,
Modifying a single gene in plants could result in the alteration of some
melabolic processes within the plant.

The resulting deaths of useful insects, fike the heney bes, that feed on the
neclar of GM crop plants:




miay result in a loss of biodivarsily

Some biotechnology companies have engineered crop plants that produce
seeds that cannot genninate;
Farmers have 1o buy special seeds from these companies every year

Thera ace objeclons to eonsuming animal genss in plants or vice versa,
Vegetarians may object {o the transfer 1o animal genes into crop planis

Genes that code for antibiolic reslstance may be used in genetic engineering:
such genes might accidentatly be incorporated info bacteria that cause
diseases lo humans

4}

te)

Analyse differenl plants and select planis that show the desirable trails;

Let these plants seli-ferlifise or cross them with plants showing the same
deslred {raits;

select those with desirable tratls and use them again as parents for the next
few generations

or

cross different varielies of plants wilh different desirable quakilies;

Screen for plants with the desirable combinalion of genes from lhe two
parental varielies;

Propagate desired plani by vegetative means / repeat hybridisation process

4]

Either

10

(a)

{ammnlon / vterus / amniotlc fluid)

1. provides proteclion against, mechanical damage ;
2. piovides sterile environment / no enliy of pathegens
3, placenta provides a barmier to {ramed) pathogen(s}

placenta
prevents mixing of blood between felus and mother

excrelion of metabolic waste

across placenta/ through placenta ;

diffusion of, urea / carbon dioxide |
from fetal blood 1o mother’s blood / into mather's blood ; nulrents f excretion
umbilical cond Iransports, nutrients f excretory products |

{b}

Posilion of ovum {fallopian fube);

Time rame;

Sperm swimming up through cervix to womb to fallopian lube
Fusion of nuclei of ovurn and sperm;

Diploid zygole

[5)




R B

OR

10{a)

seil erosion / washed /blovm ;

loss of humus In soil ;

deserification-# ref. less ralnfall / less transpiration |
leaching  flooding / loss of soil fertitity

loss of species / habitats / qualified effect on food chaing ;
loss of livelihvod / resovumces / agriculiusat effects ;

global warming / CO2 ingrease / climate change

1]

(&)

insecticides + specific undesirable effect ;
ferllisers 7 sewage / domestic or nitrogenous waste + specific undesirable
effect ; ) ‘

heavy melal / inorganic, chemical or radicactive waste + specific vndesirabla”

effect;

gases from factories, car exhaust or fossil fuel / SO2/ + specific undesirable
effect ;

CFCs/CO2 ! methane / CO + specific effect ;

ol {spillage) + effect on wildlife ; .

litter / rubbish f noise / light + effect ;

(3]

(e}

Ensure livelihood of farmers {commereial value);
Medical {research for drugs;

Maintalning a stable and balance ecosystem;
Maintenance of a large gene pool to increase variely

(3)
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