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Which of the folloving options below comreetly identifies a cell, a lissue and an organ?

Cell Tissue Orgap
A sioma xylem leaf
B spem testis penis
c owvum muscle uterus
D ovile epldermis ovary

Which of the [ollowing organglies Is net involved In the synthesis of lipases in an
intestina! cell? -

ribosomes

nucleus

golgi apparalus

smeooth endoplasmic reticulum

oQm>

Cylinders of pblato lissue wete placed in different concentrations of a sugar solution.
The graph shows the percentage change In langth of the tissues over a fixed period of
time? :

10
. ]
) \\
% change 4
miength 2
N AN
-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 solttlon will burst.

COW >

GVidofia School 14154P2/5 145811 {Tum Ower}
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4 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.

Solulion remained biue,

What is the mosl likely identity of the food sample?

A haked polalo chips

B cream topped muffin

G fiied fish {ifel

D stawbeny flavoured sweels

5  The enzyme lysozyme secreted from fear glénds forms deposils on conlact wilh the

lens surface.

Which of the following ingredients would be effective in a fens deaner for the removal
ihesa deposits?

A proleases

B antbodies

C  pH buffers

D  Bicarbonate solution

6 Enzyme aclion cen be explained by the lock and key hypolhesis. Wiuch of the
following oplions comectly shows the localion of the aclive sile and wial the lock and

key represent?
Actlve site Lock Key
A On the enzyme Subslrate Enzyme
B On the enzyme Enzyme Substrale
C | Onthesubslate Subsirate Enzyme
D | Onthesubstate. | = Enzyme Subsirale
7  The anti-diuretic hormone (ADH} is produced by the and its function is 1o
A plitary gland; conlrol the rale of sweat secretion.
B  kidrey; control the rate of sweal secretion,
G piwitary gland; maintain a batance in blood plasma water potential.
D kidney; mairlain a balance in biood plasma water potential.

©vicloria School 14/34P2/51581 [Turn Cver)
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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

1and 3,
2and 3.
1and 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.

-

;
@ B2

0 O J,

Yo
'1

- _..l e
i...
)
Lt l}! @ ]
-‘-“
Key. L7 normal mole Dnmma”em:!e

@ affected male ﬁ oFected female

Which of the following options shows the mosl fikely genolypes of individuals J and K7

J K
A GG GG
B8 GG gg
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

o
=

Prassure In Jungs/mmHg
g

¥
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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.
BMOs might be able o produce human proteins on a large scale,

8
C  Transgenic crops might develop resistance to pesls.
D

The nutdUonal conlent of cerlain 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.
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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 Blood type Shoe size

19 Independent assorbment of chromosomes is one of the most important evenls in

melosis because it

ogoag»@

produces new combinations of the genelic informztion in gametes

Vimits 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

43\




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 following represents the comect pathway of a reflex action?

A Effiector 2 R 2 U 2 T - receplor
B Efftector > 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.

— measunng
gas 1 cylmder
Y
o
[ C
] RY 4
'Y
bnght ’ \ © beaker
hgit \ G{ ’
\ o
\ .‘ _ glass funnel
dguahs plan
waler quatie plant

Which kvo impotiant factors must be kepl constant during this investigation?

The amount of water in the beaker and the helght of the measuring cylinder.
The size of aquatic 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 (tespectively
from The I&t) of 2 non-woody dicotyledonous ptant. In each section the distribution of
the sfruclures is showm. :

SHS

o 7 )
@ 0

9 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 fligura 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
lempotaturn
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 to 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
following 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]




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.

11

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 S8
bleod FkPa .
5- ife
O
(hoart) arterios coapliarlas volns (hear)

blood low  ——e-

VWhich of the |abalied lines shovrs the pressure of bleed as R fows thraugh velns
bafora retuming lo the hean?

&Victotia Schoal

14154P2/51531
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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 variety X had its flowers pollinated by a distincly different
pemegranale lree of variety Y. However, the fruils 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 progesierone if pregnancy cocurs
after ovulation?

A 8
concsnimbon of concepteaton of
progestorone | . . . progaciyona
in bload mbiced
T T —
ovulston oraation
c D
enpcerdrason of toncentration of
progesterone progosierone
in blood in blood
T > . -
tvulaton 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 matermal blood systems are continuous.

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 bedy.
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.

A Zonly,

B landd.

C -2and3,

D 1,2and3.

©\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 downstrzam

- The reason why lhe oxygen levels dropped rapldly between points W and Xis

because -

A thefish took 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 sevwsge treatment process.

sewage in

*

L pid

| figud effievnt

...._.:.:Err_w__._; -.--.----:.:] -

KW “'!'-;“'4. Y
ll;:'ﬂiii’l”f; Tt
k4

waler oul

3 o 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 pyramid 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 slages in the carbon cycle. W, X, Y and Z are carbon
compounds.

W
T
pholosynihesis

7
Q(L{

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

©Vidlogia School 14iS4P2/51581 [Tuwm Over]
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2

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

AT
R
N

:

_clear glass jar

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.

....... — e [1]

Name tvo likely limiling factors for the growth of the plants.

1) eevenerspmammnssenssesraeeseee R ) SR 12

Exptain how the planis 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
baclena - beginaing
Wt ] |m

coxicrmis { f:{i ?;\1{:::‘:‘{?{1:/
i‘?:;\ AN ated

./_‘:-..,r g

-

LI | i
. _'.

o)

blood vossol P
Fig 2.1
(a}) Name the cell O and blood vessel P.
Lo B S — P2 creercsnseresmsrensaseseennensans - i2)

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

SVicleria Schoo! 14/S4P2515812



4

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, dravs a fine representing 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 R T L T I O S P Sy T AT TIY P TRR T e puryu—

(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 fowering 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.

|
{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. .
- [ UUTUUUUUORP V- |
[Fotal6]
5  Fig 5.1 shows the initial slages involved In the insartion of the human insulin gene Into
a bacterium.
Malkzcule Sticky
R end
Plasmd Stcky p/
. |
b Moletise
Human § Recnmb?nam
insutin gone plasmid
Fig 5.1
{a) (i} identify molecules R and S.

QVicloria Schoo! 14/54P2/515812
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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,

b bvure biP Sne B L asE Fem mms mpd SRS S0 Ga8 ST ARA Tre Py ARG NAF LSP PRREERT v ey hFBINF PRI RS FRF AN CusTr bl Ry

(iii) State the term used to describ the role of the plasmid in this procedure.
{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 het is produced from this sequence
by the recombinant bactera.

(i) Explain how fermenters can achieve large scale produclion of insulmn to
meet the demands of pharmacettical companies.

S S LT LT L LT T TR T e R e T T

{c) Explain lhe significance of insulin in humans.

e aBSraEs ars ama gadunnanh akebas AN PN SNl SRS SES AR SAR FEPaneton nad nsS AT ERT SRS (BB PRR S SRR FSRALE NS cunp

[Total:11]
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8

§ Fig. 6.1 shows the energy flow through & foed chain,

20k
£Nnorgy lost i
FH A
vrophic loval 3
1) 3
onorgy lost L
1120kJ
rophic lovel 2
1200%J
onorgy lost L
8800kJ
organism A trophic lovel 1
P AR L F—
sun fight / tost by foflection
1000000k 930000%S
Flg 6.1
{a) On Fig. 6.1, wrile carnivore, herbivore or peoducer at the comed trophic level. M
tb) On Fig. 6.1, complete the energy value of organism A. [1]

{c} Name the process by which organism A traps energy.

............. etesre s eesesetes e e o s e SRR e snansans sm st s ssss st seessnsassesecmessarsotes [1]
{d) With reference lo Fig 6.1, explain why the food chain exhibits the non-cyclical rature of
energy flow,
. . . e . - . . (21
[Total:g)

&vVicteria School 19/54P2i515842
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-

A 10-year study on a certain ecosysiem was canied out 1o investigate the relationship
between vales and owls,

Voles are small mouse-ike mammals and owis are carmivorous birds.

The resulls are shown in Fig. 7.1 and Fig, 7.2.

R R e S S WPl PR Bl bbb ot B A
40000 ‘
35000
30000
numbor 25000
[ val
of voles 20000
15000 31
10060
5000
1]
i
Flig 7.1
30 R i e IR AL S ot ey oo -
- - : - . :l.j' _.' !
number
of owis
Sk
1 2 3 4 5 & 7 8 & 10
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i0
{3) Explain the signilicance of the much farger poputation of voles compared to the owds.

ALl me e AR P BN A AR AT R NSRS TE AR B NS AR mep v nn wb et P LRGP eRIe e PR et bFE A s abr e

B P
...... . T T T TR R P P e P P,
v " L R I P A ey
TETTLT T S P, S ' »out peamas nesmin .
. ' FORTA A [ . boa - anva . - -

(c) State the evidence from Fig. 7.1 and Fig. 7.2 that supports the Idea that 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 @ pH of
2. The 6 {es! tubas were then incubated in water baths of temperalures ranging from
§0°C to 60°C, The time taken for the egg whiles fo tum clear was lhen recarded.
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 .
pH2 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.

hap mmduge BEABRA Bas RUS EEEEEETee ard bar Seb AR FanaEa PRR PErddR LAV RSR AR LA ST RYe (FASos cRERRE AR RIS Spy s D SOAE [

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———
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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 ks ke an hhr FA b e arr s e e Y Sabaal Ses BO RS IESALE R AR NS E SS MER AL ee Sal sl ann g sngen 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 . [ vene - -y boe “bmear - - -
- - . - R Lt ] (XTI ~ -
—aua g b . EEELR4 SLLPIS PR BIB RS was - - -

B e mEErs BN AN aP B TS ErS RT SR B TT) ri® 10 PN VS S Sed P RE TR VAR S AR SRS ETN S RAa BN bun A wp e

B L L R R T L e T TR R TP LN

(b} Describe two elhlcal and two social issues associaled wilh genelic engineering wilh
reference 1o a named example.

T T Y T T

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

EViclorna Schicol 14184pP 2131582
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{¢)} Descibe hows a fammer could use artificial selection, instead of genelic engineering,
to improva his crops.

L T T T L T T T T e T T
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
o e w e v smE SR e rmm LEE Ar S FES HIR BRI st e RO m ARy ma L NSNS S NL SR TS BEA YA TR A ans hy b pAe sen
e N e LR SRR Fu ru. en EE L rar LEE TR IR LON SRR DAL E PSS S a EE L La L IP R NEE bp A LE S S Am e YT e NS GOy
T e L T T e L T P TITP LI N P P PR

L L R L T L L L oL L L L R TT Y TT R P TPy

T, P POV

fTotat:10]

10 Efther

(s} Fig.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

10

@Vicloria Scheol

body from the time of ovulation leading up to ferdilisation.

ey Aeens s wrmspsAG PirpsEaR TR AT orrppente
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15
(Votal:10]

..—..'.-|--.....a...-.-....--..-.....--.-...-..-.---......-.--...;.....-....--..-.--.-o.-.-..

rare PILYTL)

OR

oo s
.......................... - .
. — S — b
st oo vt et eeessmeeeeneseeeeter s e R
................ . e ere e es et serers
...............
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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



Mark Schema ~ Sec¢ 4 Express Biology Prelim 2 2014

Paper 1: MCQs [40 marks]

Answer Key:

1 2 3 4 5
G (D) 8 8 A
6 7 8 8 10
B C 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 7 38 3% 40
c B B Cc A




Answers to Paper 2

Section A [50 marks]

Q No.

1{a}

G§C02 + 6H20 (in the presence of lght) > C6H1206 + 602

U]

{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;

[2)

tef, microoroanisms / bacleria / fungi I decomposers + in soil

(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 hamnless,

O, has the abilily o move lo site of infection 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 further enlry of bacteria

12}

3(b}

Breakdown of food substances fo release less energy in the absence of
oxygen

(1

{]

Glycogen is broken down, Increasing glucose concentration;
To Inciease rale of respirafion lo 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 ot 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 sticky ends on the plasmid
(a){lify | itacts as a yeclot to cammy the human insuiin gene info the baclerium 1))
(b} | UAC CGG GAC ACC UAC ]
{L){I) { 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 oxygen content :
(b)(il) { Insulin stimulates liver, 3]
1o 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}
by | 10000k3 i
(c) | pholosynthasis 4]
(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

589



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 resulls 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 objetlons to eonsuming animal genss in plants or vice versa,
Vegetarians may object {o the transfer 1o animal genes into crop plants

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 frails;

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 wo
parental varielies;

Propagate desired plani by vegetative means / repeat hybridisation process

4]

Either

10

(a)

{ammnlon / vierus / 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 {o mother’s blood / into mather's blood ; nulrents f excretion
umbilical cond lransports, 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)

Su



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 {commercial value);
Medical {research for drugs;

Maintalning a stable and balance ecosystem;
Maintenance of a large gene pool to increase variely

(3)




	SA2 Victoria School



