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1 Which of the following options below correctly identifies a cell, a tissue and an organ?

Cell Tissue Organ
A stoma xylem leaf
B sperm testis penis
c ovum muscle uterus
D owule epldermis ovary

2  Which of the following organelles is not involved in the synthesis of lipases in an

intestinat cell?

A ribosomes

B nucleus

C  golgi apparatus

B smooth endoplasmic reticulum

3 Cylinders of potato tissue were placed in different concentrations of a sugar solution.
The graph shows the percentage change In length of the tissues over a fixed period of

time?
10
s )
by N
%change ¢
inlength 2
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-8
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Concentration of sugar solution /#4

Assuming that the water polential of a red blood cell is similar to that of potato cells,
which of the {oliowing statements is comect?

Red bload cells placed in 0.1M sugar solution will be crenated.
Red blood cells placed in 0.6M sugar solution will ba crenated,
Red blood cells placed in 0.3M sugar solution will burst.
Red blood cells placed in 0.6M sugar solution will burst.

cow»
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4 A sample of food mixed with water lested 1o determine ils contents. The resulls of the
test are shovam in the table below.

Test Results
ledine solution added. Solution remained brown.
Benedict's solution added and mixture heated. Brick-red precipitate appeared.

Mixture shaken with ethanol and poured into water. | White emulsion formed
Dilute sodium hydroxide solution added, followed
by a few drops of dilute copper sulfate solution.

Solution remained blue.

What is the most likely identity of the food sample?

baked potato chips

cream topped muflin

fried fish fillet

strawbemy flavoured sweets

GO

§ The enzyme lysozyme secreted from tear glands forms deposits on contact with the
fens suriace.

Which of the following ingredients would be effeclive in a tens deaner for the removal

these deposits?
A - proteases
B  antlbodies
C pH buffers
D  Bicarbonate solution

6 Enzyme action can be explained by the lock and key hypothesis, Wiich of the
following options correctly shows the localion of the aclive site and what the lock and

key represent?
Active site - Lock - Key
A On the enzyme Substrate . - Enzyme
B On the enzyme Enzyme Substrale
c On the substrate Subsirate Enzyme
D | On the substrate Enzyme Substirate
7  The anti-diuretic hormone (ADH) is produced by the and its functionis o
A bituil_ary gland; control the rate of sweat secretion.
B kidney; control the rate of sweat secretion,
C pitultary gland; maintain a bafance in blood plasma water potential.
D kidney; maintain a balance in biood plasma water potential.
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8  The graph below shows curve X which represents the activity of an enzyme at 20°C.

Which curve represents the activity when the temperature is raised to 30°C and with
more enzymes added?

Amount of products formed

9  The diagram shows a part of the human alimentary canal,

Which two structures produce substances involved in fats digestion?

4 and 3,
2and 3.
tand 4.
3and4,

gQ@>

10 Which of the following statements describes an example of artificial selection?

A lthas been found that some strains of bacteria produce antibiofics.
B Itis cormmon praciice {o mate bulls with cows that produce the most milk.
Cc

it is possible to control caterpiflars on foad crops by releasing small wasps which
lay their eggs inside caterpillars and kill them,

D Mosquiloes have developed strains that are resistant to insecticides.
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11 The pedigree chart below shows the inheritance of a recessive characteristic that is
controlled by 3 single pair of alleles, G and g. G represents the dominant allele and g

represents the recessive allele.
J
; —
Ure B0
!
- .
‘ k[ 1]
oo
R Y
L] [1_1 @
Key: (-..} noomal make E]mmatfema!e
@ affecied miate aflected female

| Which of the foltowing options shows the most fikely genotypes of individuals J and K7

J ~ K
A GG Gae
8 GG ag
c Gg GG
b Gg Gg

12 The diagram balow illustrates changes in air pressure 1aking place inside {he lungs
during complete cycles of breathing at atmospheric pressure of 760mmHg. At which
point are the extemal infercostal muscles certainly contracted?

A

770

760

750

Pressure In lungs/mmHg

v
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13 A plantis heterozygous for a single pair of alleles that are codominant. This plant is
self-pollinated and the resulting seeds are genminated and allowed to grow.

Which of the following rafios are expected in the progeny?

Ratio of phenotypes Ratlo of genotypes
A 21 . 1:2:1
B 1201 31
c 31 1201
D 3 311

14 Awoman with blood group AB manries a man who is heterozygous for blood greup B.
What is the probabilily of the couple having a son with blood group A?

A 6.25%
B 125%
C 250%
D 850.0%

15 Which of the following options shows the comrect stages of a cell cycle comresponding

to {he events shown?
DNA replication Breakdown of Division of centromere
nuclear membrane R
A Interphase prophase metaphase
B inferphase prophase anaphase
c prophase interphase anaphase
D prophase interphase metaphase

16 Which of the foliowing siatements comreclly suggests & possible hazard of the practice
of genetic enginearing?

A Genes for antibiotic resistance might be unknowingly incorporated inlo
bacteria and cause human diseases.
GMOs might be able to produce human proteins on a large scale,

B
C  Transgenic crops might develop resistance {o pests.
D

The nutdtional content of cartain crops might be enhanced,

17  Which of the following is an incormect characteristic of adrenaline?

oOow>

@Victoria Schoot

It increases breakdown of glycogen to glucose
It increases heart rate and blood pressure,

I is produced when a person s frightened.

il decreases the rate of breathing.
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18 The diagrams below show the distribution of two inheritable traits in a human

population.
e A o A
Q Q )
o a
E £
po - - =
=z 2
c4 L >
Trait X , Trait Y

Which traits might best be represented by X and Y?

X A Y
A Q Height
=] Ability to rofl tongue Weight
c .Skin colour Gender
D Blood type ' Shoe size

19 Independent assortment of chromosomes is ane of the most important events in
meiosis because it . c

produces new combinations of the genetic information in gametes

limits variation In genetic information in the next generation.

halves the number of chromosomes in each cell during segregation
enables exchange of genetic information between random chromosomes

o0 @>

20 Which of the following oplions below correctly Identifies the affinity between
haemoeglobin and the three gases?

highest affinity : : > lowest affinity
A - carbon monoxide carbon dioxide oxygen
B8 carbon monoxide - oxygen carbon dlovide
c oxygen ‘carbon dioxide carbon monoxide
D oxygen carbon monoxide carbon dioxide
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2t The figure below shows the diagrammatic representation of a biological molecule.

What of the following is the correct identity of the molecula represented?

A DNA molecule

B nudeotide

C tRNA

D sugar-phosphate backbone

22 Thediagram shows a transverse cross-section of the spinal cord with spinal nefves.

- Which of the following reprasents the correct pathway of a reflex action?

A Effector - R
B Effector 2> T
C Receplor> T
D Receplor &+ R

®Vicloria School
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23 The figure shows an experiment canried out to investigate the affect of light intensity on
the rate of oxygen production in aquatic plants.

m&asunng
gas - cyknder
(G|
Lo
- -pod
3 RY ,
, L‘ o
brght beaker
tigint \
\\ glass funnel
water aguate plant

Which two imporiant factors must be kept constant during this investigation?

The amount of water in the beaker and the height of the measuring cylinder.
The size of aquatic plant and the amount of gas in the measuring cylinder.
Size of aquatic pfant and the duration of exposure fo light.

The size of the beaker and the funnel.

oaOm

24 Tha diagram below represent the cross section of the stem, root and leaf (respectively
from the lefi) of a non-woody dicotyledonous plant. In each section the distribution of
the structures is shown,

Which labelled numbers correctly identify the xylem and phioem in the stem, root and

leaf?

xylem ' phioem V
A 1 3 5 2 4 §
B 1t 3 & 2 4 5
C 2 4 5 1 3. 86
D 2 4 8 1t 3 5
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25 The table below shows the characterislics of the blood in a blood vessel in the body.

Oxygen carbon dioxide
concentration concentration pressure
high low Tigh

Which of the fallowing is the likely identity of this blood vessel?

A aofta

B  pulmonary artery
C  pulmonary vein
D venacava

26 The figure below shows skin temperature of a human whern exposed to warm alr and

then exposed to cold air.

humnarn iy wam air

human In ¢old air

skin
temporatura

above 26 ‘C
26~C dr below

What causes the observed changé in skin temperature on exposure {o cold air?

A Less blood flowing to the extremities.

B  less blood going to the heart and lungs
C  More blood flowing just below the skin
D  More blood going fo the heart and lungs

27 The hypothalamus detects a dse in blood temperature above normal. Which of the
following optlons shows the appropriate response?

arlerioles in the skin sweat giands halr ereclor muscles
A constrict aclive relax
B constrict inactive contract
C dilate active relax
D dilate Inactive contract
©Victoria Schoo! 14/S4P2/5158/1
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28 The figure below shows the valves in the human heart.

I e e e
)

Which of the labefled vaives close immediately after ventricular systole?

A flandil,
B fHlandill
C HltandlV.
D Wonly.

29 The figure below shows the blcod pressure of a person at rest as the blood feaves the
heari and passes through arteries and then the capillaries.

A
15- o

prassure of  {o~ "-": 8
blood/kPa coe b
57 e
D
(heari) adories capiarles veing {heart)

blood flow  ———s

Which of the labelled lines shows the pressure of bioed as it flows through veins
before retuming to the heart?
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For questions 30 and 31, refer to the graph below which shows the changes in the lens
thickness in a boy’s eye within a period of time..

]

4-

Lens
thickness
(arbilrary

upits)

1 ] t
0 2 4 6 8 10
fime (s)

30 What is happening to the boy's eye between the 2™ and 4 second?

The tension on the suspensory ligaments is decreasing
The tension on the suspensory igaments is increasing
The ciliary muscles are relaxing

The radial muscles are contracling.

oOom P>

31 Wnatis the boy looking at between the 4™ to 6" second?

A Adistant object.

B An object moving away from him,
C  Anearby object.

D Anobject moving towards him,

32 A pomegranals tree of variely X had its flowers pollinated by a distinclly different

pomegranate tree of variety Y. However, the fruits produced strongly resembled those
produced when varety X was self-pollinated,

Which of the following statements is the most reasanable explanation for this

phenomenon?

A The fruit’s fiesh develop from tissues of the female parent plant,
B Pollen contains very litile genelic material,

C  Varieties X and Y are genetically identical.

D

Variety X is genetically more robust than variety Y.

SVidloria Schoot 14/84P21515811 {Tum Qver}
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33 The graphs below show the concentration of progesterone in the blood of a female

during a 28 day cycle.
Which graph shows the changes in concentration of progesterone if pregnancy occurs
after ovulation?
- - A_ B
concenriaton of concenteation of
progestorona progasicrona
in blood in tlood
v R §
ovulstion ovulation
] ]
b
concentradon of . ) concentralon of |
progesterong progesierons
in blood in biood
) s [ e
owlaton gvuigtion

34 The figure below shows a section through the male reprodudlive system.

Which structure(s) produce(s) the fluid part of the semen that contains nutrients and

enzymes?

A 1only.

B tand2.
¢ 12and3.
D 2 3and4

@\fictoria School 141S4P /515811 [Tum Over]
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35 An ectopic pregnancy refers to one in which the embryo implants in an area other than
the womb, as illustrated in the figure below.

Ectopic pregnancy

Fetus ..
hae N

~ ~ Fallopian tube

Which of the following statements would account for why the pregnancy could be
dangerous for the mather?

1 Eclopic pregnancy would cause the uterine lining to shed,

2  Felal and matemal blood systems are continuous.

3  The falloplan tube might rupture as the fetus enlarges.

A 2only.

B 3only.

C 1tand3.

0 1,2and3,

36 Which of the following statements about eutrophication is true?

1 ltincreases the amount of sunlight reaching the bottom of the water body.
2 Rtoceurs due to excessive amount of nitrates and phosphates in water,
3 Wresults In a decrease in waler clarity, dissolved oxygen and aquatic life.

2 only.
1and 3.
2and 3,
1,22and 3.

o0Om>»

©Victona School 14154P2/515811 {Tum Over}



15

37 The graph below shows the oxygen levels in a slow-moving fresh water stream that
has been contaminated by sewage.

4
Oxygen .
fevels in W

the water

v

Distance downstream

The reason why the ovygen levels dropped rapidly between points Wand X is
becavse

A the fish took in aff of the oxygen )

B there was anincrease in the number of decomposers

C therewas a rapid increase in the numbers of green plants
D  there was a decrease in the dissolved nilrate concentration

38 The diagram shows a sewage {reatment process.

SEWage in

’
.

- oid

| tiqud efeunt
SR

, tt"n—':udt” l‘n!!

G ALY

water oul

Which of the labelled stages is likely to involva anaerobic bacteria?
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39 Inafood chain, grass is ealen by cows. The cows have insects living on their hides,
These insects are fed on by birds.

e

1 2

The diagram above shows four ecological pyramids. Which is the pyramid of biomass
and which is the pyramid of numbers for this food chain?

Pyramid of biomass Pyramid of numbers
A 1 1
B 3 1
c 1 3
D 3 4

40 The diagram below shows some stages in the carbon cycle. W, X, Y and Z are carbon
compoungs.

» el
photosynthesis

s
burning CO\Z/__,/_,: ieeding \
LW

NN

. Which of the following ilentifies Y?

respiraticn
.

Coal and natural gas.

Carbon dioxide in the air

Carbon compounds found in plants
Carbon compounds found in animals

oWy

- End of Paper -

Settecs; Mr i Tan
Mdm N. Kabir
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2

Section A (50 marks)
Answer all questions.
Write your answers in the spaces provided.

Fig. 1.1 shows a farge jar in which plants are growing.

.. tightiy-fiting cork

,clear glass jar

257 .. tmaist unstorilised
soil

The jar provides an environment in which plants can survive for many months without the
addition of water or air,

(a) State the chemical equation of the precess that occurs in the green piants in the presence
of tight.

....... . remrans vereserensesssensens B 1}
(b) Name two likely limiting factors for the growth of the plants.

| O 2) v essssses st srssaras 2

{c) Explain how the planis are able to survive without a continuous supply of fresh air,

------
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{d} Explain why water does not need to be added to the plants.

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

2 Fig. 2.1 shows a section through a smalt surface wound {o the skin.
stab

bactena veginning
.- & form

“ 25 *2“55;/
,._,":;.\;:;é ‘.‘.

TN = o
; .; \ = _(,/\f’fj. ‘ :

AEANE
{

- \'-

(a) Name the cell O and blood vessel P,

Fig 2.1

. P 2
Lo B reeserarrarnes veransrere : {

() Briefly describe the involvement of celis O and Q in defenca.

R T R N R T L T R N A AR TR IR L A e e S I L R T TR AT}

44 8os goevar 300 suu 110 LT0 200 418 147000 See $00 A0 TRI0UP FUe erait slaieu oyl @ adeon eseaey Fe? vue $4LOTTIvevubttoreacondotidatars

(e} Explain how further entry of bacteria is prevented during wound healing.

©Vidana School 14/84P2/515812
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4

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 taken at different time intervals.

A

y Muscle Laclic acid
\odycogen . ¢ concentration
concentration i

Ay
A

-
i e L e L g

-

N
7

! t :
0 5 10 15 20 TYime/min

Fig 3.1
(a) InFig 3.1 above, draw a fine reprasenting the oxygen intake of the sludent. 1]

(b} Define anaerobic respiration.

N R R P R R R L R R

R R R IR R D R D R R L R T

(c) Explain the decreass in muscle glycogen concentration during the 2.4km run.

cavee eve ceee e
R R T L Ry T R R R X I X LT RS
ravesen R e R Ry e T T R LT R TR Y 2

P ecanceartiqr e evaanavar e

(d) Explain the change observed in lactic acid concentration during rest.

ees me o uiteesusTIeRI eIt atet heosaran

. ] XN IYY @ Pevterprocrec vatevr eev e e egecarace eveevoet
ITRITRY 3 sevav e . sve assvescco e sevra o asey »
YRR ey R P R IR R YR 2 21 cean e a0 000 08T sIe LYY PO ITTEIGEUTIENIITIAROTIVAID IO

R R R N I L LT LY PP PR XY TR

€8 1P wANErOrIN O ase svp aRr ey
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4  Fig 4.1 shows two celts oblained from a flovering plant undergoing cell division. Cell A
is obtained from the owle while Cell B, from the style. The diploid number of
chromasomes in this plant is 4.

CellB

Fig 4.4

(8) in the table below, state the type and stage of celi division that each of the cells
are undergoing,

Type of cell division Stage of cell division

Cell A

- CeliB

(2

®Victoria School 14184P2/5158/2
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{b} In the space provided below, illustrale the next stage of celf division that Cell A
wilt undergo.

2

{c) Explain why a gene mutation in Cell A is more likely to lead to the emergence of a
new species compared to a gene mutation in Cell B,

[Total:6}

Fig 5.1 shows the initial stages involved in the insertion of the human insuﬁn‘gene into
a baclerium,

Molecule Sticky

R end
Plasmd Sucky / ‘ :

}...__w
Moleuke

Human s Recombinar
insufin gene plsmid
Fig 5.1

(8} (i} Identify molecuies R and S.

. S: 2
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(i} Explain why the same molecule R has to be used to oblain the gene that
codes for human insulin.

{iii) State the term used to describe the role of the plasmid in this procedure.

{(b) A secfion of the base sequence of the human insulin gene is given below.,
ATG GCC CTG TGG ATG

(i) State the base sequenoe‘of the mRNA that is produced from this sequence
by the recombinant bacteria.

s verane et sraeee sreeneen e et eusedess sassatsrnsn esnanpessnienarrreesnsiesansrenssees [1]

(i} Explain how fermenters can achieve large scale production of insulin to
meet the demands of pharmaceutical companies.

-..-......vn..........-....‘..-..n...u.".....;.e......--..fu..-...-.........---......“...........
ter e OO ET R 100 Per P 1P PEds vad IV T PIT ITS AP FUg It are dTT RV TRILAL T T INR AP IETIvresrttorupsarttadrearyeney
'.vvo-t'ouo.otbltlt-otoltovvtv--t-v'ou‘.-‘"--’000':00’000‘:040loﬂqq.clad~01¢.tnt"¢‘!Qvt‘il!'!!v'alvoo

(¢} Explain the significance of insulin in humans.
"Ivillvihvnvlvtttl—.--’.'-l.ln.--l"ll"-'O..Q-t0'.0.-..‘.-1'.'("‘---0!0'.!1-"’-'...'.'! ...... tlGerqran vt
ce eaaea tag et oag SRa L £ ek fon hae e Sor eea et S s ene arrneanemeded Se8 oa ven 1rs 40G 6R8 108 0S Fob 08 aue banos .
...u-n--..u..uu---..c.‘.onv-.vuan...-..-oo.,.-w.-n."}v-.-.uvu-u.----.-...-nq"-u-..ncun...

NP e 18 T0s Me e e ads P0b L0d I NP esvede 100 00t P EeT o0 ce0 aPIes TPr T0eded 44/ 100 s 1OV vars Tater pro et PO caattaaver [3}

[Total:11)
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6 Fig. 6.1 shows the energy flow through a food chain.

()
(b)
()

(d)

@Victona Schoot
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20kJ
energy lost i
60kJ
_ trophic lavet 3
“80kJ
snergy lost 1
1120kJ
rophiclovel 2
1200kJ
snorgy lost L
8800kJ
organism A vophic level 1
eetesnnnssersssnne kJ
sun kgt tost by reflection
1000000k 950000%S
Fig 6.1
On Fig. 6.1, write camivore, herbivore or producer at the correct trophic level, (1
On Fig. 6.1, compiele the energy value of organism A. | 1)

Name the process by which organism A traps energy.

weaver Greaarenses P T X T X LI L LR L R LT TP S VT YR R PR LN terresvercaca v

With reference to Fig 6.1, explain why the {ood chain exhibits the non-cyclical nature of
energy flow.

verove. Tesresersses

{Total:5]
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7 A 10-year study on a certain ecosystem was camied out {0 investigate the relationship
between voles and ovds.,

Voles are smafl mouse-like mammals and owls are camivorous birds.

The resulis are shown in Fig. 7.1 and Fig. 7.2.

450009 -

40000

35009

2 e

30000

25000

numbar
{ vol
ofvoles o
15000
10060
5000
0
10
tme/years
Fig 7.1
3 REORE S EEAS s 4 vy Skl KREY
: .:'f.:i‘i‘-fiy X lrk, PSS
number
of oMis

--....--......,m:.!..,....-.- . Yoo b

N LR o
bbbz e TR RX

P S R L E L

¥ ki L

§ 7 8 ¢ 10

tima/ygars

Fig 7.2
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(a) Explain the significance of the much larger population of voles compared to the owds.

~ {b) Suggest three reasans for the decrease in the vles population between years § and 6.

-----------

7 ON 10 v acs o3y um 8l €OReae 1Te e tas 148 $90CTE 110 o I Eereers ooy ave esviastto chotiiate 101000 000 004 0ol STITETEIOOlL S tPOITY

B R I IR TR T A

vt st . eremssersssnssin 3]

{c) State the evidence from Fig. 7.1 and Fig. 7.2 that supports the idea that voles form a
large part of the owd's diet,

..........

sevsseqavrstriveaces

.........

-------------- sesepners

.......
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Section B {30 marks)
Answer three questions.
Question 10 is in the form of an Eithet! Or question.
Only one part should be answered.

8  Clement camied out an experimant to investigate the effect of pepsin on egg-whites.
6 test tubes were set up containing 10 cm® of egg white and 1 cm®of pepsin at a pH of
2. The 6 {est tubes were then incubated in water baths of {emperatures ranging from
10°C to 60°C. The time taken for the egg whites to tum clear was then recorded.
The experiment was repeated at a pH of 10.

The results are shown in Table 8,1 below.

Time taken for egg whites to clear / min
Temperature { °C
pH2 pH 10
10 36 85
20 : 20 62
30 10 63
40 _ 9 ' 61
50 Zz [ &4
60 60 ' 63
Table 8.1

(a) Plot a graph of time taken for €gg whites to clear against temperature at pH 2 and
pH 10 on the grid provided. (4
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(b) Wilh reference to your graph, deduce the optimum temperature for pepsin.
e PP A Tm T Ir= VA vRg PO RN I TIPS TRgRet Tma Tl PireRdRNT Ty 108 440 1P Pes 1TePrv aRP ¢ s YRS et d PO P ord RISt TP VOTY [1]

{c) Explain the rends shown by the graphs at pH 2 and pH 10 between 10°C and
40°C,

40e e NIt TTTPon e 138 0t POe SETOI] 108 VT AP PO sTET YTEOA eVS IA TYT RSO PN T3P AOP IR II CITINTSTOON/ oo Tor it e

01890 (99 420" 0Py st® com ¢00 Ptanmedato Covary SPE sas FOPETFPsT PPTooeers P20 00 ¢0e IS0 VroIteSostag FTATIF LIS SPOAON (VY

N0 w84 90% eur i Breeay c90 20e E00 ORI TEr HIb e e dTIates T EIINN CLT IO emp iV alsato sV 00 PIR NI AT CTOIIS T Yoo sas vony

P AP TP TP ARl L ss #E . vS NG I TIIYEIT SuT 104 TRV IS Cas 64O PIO VPG ILP SOPITE LT rOT EFe Al OITIUPATNIIILId Puy T Nt

4T S e T 9o rees P et ITe It 9er PRI PteATO TPN ISR POLOOPIT CIaTOl TN VIS OON ANt ANELqP SELOToEII ORI L STP TS e TePraNTe Seny
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{d} Suggest how the results will differ if the experiment was repeated using intestinal
protease instead of pepsin.

-

e N e 44 Tl e e et et e s SEI T AT o s Pt 24 Tl PN e TeC TP TTN Se T S SN PP IO P PO NITA SEE TN RIS AT AES o

Pe ) e es 8P s F e vee e e et PP IPP I LRI SID sy e ek el 2at den TS0 e PRV UL T 248 ISP Ave PR VLI ane S8 s eT NS ot e OV towy {1]

[Totah 10}

9  Fammers have widely adopted the use of genetically modified (GM) crops in agriculture in
recent years. Between 1996 and 2011, the total surface area of land cuitivated with GM
crops had increased hundredfold. GM crops offer many advantages over regular crops
but there have been many concemns about the use of genelic engineering in food
production. o

(3) Explain the tecm Genetically Modified Organism.

B R R R R N R R L e R L L LI E LT RTL R PR P

€9 tes € ar e 10l by PeC sre o orats vit SUsvIP 910 (2@ +od 14T 19 190 I3 3v0 ¢ ¥ 400 PII ISS eRdor g sratrre

vevwnirgeveerrace

R R e R R L L R R R L L R L R TR )

R T L T L R T R L L T L T R Y R Ry TR

............... D T R L g T R LT

et eriea e s ass et e e e sen At 88 s 1o e e e snnarsensans e saenraressensenernsnn are D)

{b) Describe two ethical and two social issues associated with genetic engineering with
reference to a named example.

R R e R R R R e R R e R R L L R LR
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D R R T L e e R L T R T R L R ki
D T T R R L R R R R T Y T T P TP R
R R L T P R R R R R T R R R R Y PR TR P TR PR 22
10 P e ol 408 e PY® 11 e oel olfv anytea ¢retVS a0 PIC SEs Pye 4T TP S va0 Sme @es beval: vareeeves ro® @8 SiqePa s s o0 ats PIV PO

@Vicloria School 14/S4P215158/2




14

{c) Describe how a farmer could use artificial selection, instead of genetic engineering,

to improve his crops.

es evdarni o bt arverrREt Ten PAT sdm e et oy

srvsecseresaneran

e reeve 1 Pee0t teu ASP AN EIT AT TOIors tovAsaoed tancaT e re te
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e VL aEINe s rrsteeav s ves GO RIE et IO TEL PO ITVIIINIL P u0 0ul

10 Elther

{8) Fig.10.1 shows a felus developing inside the uterus,
ulfams

amniotic fuid

-

amniotic sac =~

Fig 10.1

100 900 41aees aTTIIPIIF OIN P00 0re Fyd 140 Sa0 LOT COn IIPIRT RV OTI Tov T

v ame s e st 200 1O ROt Ut SHYOTP VT 1T INI AV S It Vel 40u 20T Sar it LAY e T Gap IR RLT P T 10T Liv e

et eetriTevs T el aReqT TR asy "SR st PR S e

T L S T R R R R I A eI AR R LA LY Rl
SeerE Y rencor i ert eee PTI ERL ST m Ot IV I eL) SeO Bue
S N PO EE0 V(PSS SIT UL P SO NI PR OV T AT TTT 0L FA TS TEPITO NN T

PEI PPV RPE VU I TPV C FES PIV EOL LIS VT VLS PoayVieNe [4]

[Total: 10}

Describe how the structutes named in Fig. 10.1 pravide the following needs of the fetus,

H .
Protection; rresarenrsssrerontens "
. “rerrerereessestressrsiserenseasts seanerebentrtes arres
-v..q"."'-.l-ui"!'Q'I".'vlv-l'.v\v""-v"-n'-"-"-w.l'--‘-'l."l'r-ov! T
" " e Erreveseere

0 0eU e RrNerrIIow oy v e P TerereiniverererPivesledteeryovT o evesiaotonrsrenrt,
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EXCretion Of MEISDONHC WESIE ....urrecrrvenrrrrrerrrrressear ssstrsrarrraessstssmeseremsieas smsvassssssrinssanres ros

cestratarrratortsnceercoratoe
Nerecyresvetertsrseitfaatorecosqventosrestorocsney

R R R T D P T R O LT LYY PP P PY R YA

(e ieaestsnestosnsis srreaPitsreesasrinesseitarevnsors V.

e dtererrrttynebet et anaT terersattynes Feaneitigtdd

B T D P S L LA LT LIRS R P Y e s

eoe ceveves
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B

With reference to key structures and processes, describe what happens in the human
body from the time of ovulation leading up to fertilisation.

DI Y L TR PP P TP YT T PAR P P I PO PR TR Y voove

o even vee eretrrteaderiranse
e P R R L PRI Y PRY Y sveove . wwgensan . segsidagsnnsovet
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T T e T LRI T T R R e R
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cea e
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[Total: 10}
OR

(a). Describe two disadvantages of deforestation to the environment.
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(b) State an exampie of poliution, caused by human activity and discuss the effects of
the named example.

Corye ' - veee . - - teetsenivostansestreetcacee

......................... P T T T PO TR PR DY IS - - veesptevretatpesTanans

T i asesasersransaens tresersrrraney rrrens sosasenatorse . ve

....... vessaracssorarsaratie cecen ‘oo ereere
rescterasiatoressacesis arees ’ .

S T Y e L a2 ] wesrte N

() Discuss reasons for the conservation of species In the management of fisheries,

avaAS e tIN Y ravesgoe

tetere

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

--------------------- tetescasicstoerer

{Tolat: 10)

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

- £nd of paper -

Setters: Mr KTan
Mdm N Kabir
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Mark Scheme — Sec 4 Express Biology Prelim 2 2014

Paper 1: MCQs 140 marks]

Answer Key:
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Answers to Paper 2

Section A [50 marks]

Q No.

1(a)

6C02 + 6H20 (in the presence of tight) > C6H1206 + 602

]

{b)

Limited water; area; space; carbon dioxide

2

{c)

Both respiration + photosynthesis {occurring in jar);
respiration releases COZ;

CO2 released used for photosynthesis;
photosynthesis , releases 02;

02 + used for respiration;

tef, microorganisms / bacleria / fungi / decomposers + in soil

2

{d)

water from leavesitranspiration / water from soil evaporates;
respiration + producesireleases waler;

refurned o soit/ condenses;

absorbed ! used by plants;

el

2(a)

O - phagocyte, P -capillary

]

(o)

Q releases anlibodies in response {0 the bacteria; clumping
Causes the bacleria to be harmiess, :

O, has the ability 1o move 10 site of infection and engulf bacteria;

phagocytosis

i3]

(c)

action of platelets and damaged cells release thrombin
activates fibrin formalion;

traps red blood cell - stops bleeding

scab formation, prevents further entry of bacteria

@

30

Breakdown of food substances {o release less energy in the absenéé of
oxygen

m

(@

Glycogen is broken down, increasing gltucose concentration;
To Increase rafe of respiration to meet Increased ensrgy demand

2

{d)

From 10 {o 20 min, oxygen supply exceeds oxygen demand/surplus of
oxygen' oxygen debt is repaid;

lactic acid Is increasingly removed from celis and transported to the tiver;

(3)




and converled into glucose, decreasing factic acid concentration

‘| Only 10% of energy is transferred to the next consumer in the foad chain/

made available; diminishing energy (AW)

1 000 00CkJ available energy from the Sun, results in only 20k at the 4"
trophic level — eventually alt energy Is lost to the abiolic eavironment ,
hence cannot be re-enter the biotic environment

4(a) - Cell Type of cell division Stage 2
“CellA Meiosls Metaphase | - -
Cell8 Mitosis Metaphase
(b) | Separation of chromatids; {2)
Chromatids showed crossing over
{c) | Mulation in cell A results in variation in gametes and subsequently ofispring; | (2]
While mutations in celf B only affects that organism and do not affect fulure
offspfing ‘
S{a}{i) | R: Restriction enzyme S: DNA ligase ]
{a)(ii} | Using the same restriction enzyme will produce sticky ends that are {1]
complementary to the sticky ends on the plasmid
_{a)(ii)) | Itacts as a vector to carry the human insulin gene into the bacterium [1]
{b)(i) | UAC CGG GAC ACC UAC ]
(b){ii) | Bacterial strain used must be able to readily grow in a fermenter; R )|
Provide nutrients necessary for rapid cell growth : carbon & energy sources;
Maintain oplimum temperature and oxygen conient
(b(ifi) | Insulin stimulates liver; &)
. to converd excess glucose o glycogen;
-Degreasing blood glucoss levels back to nomal levels
B{a) | Level 1 - produicer, Level 2 - herbivore, Level 3 - camivore ]
(b) | 10 000kJ 1]
{c} | photosynthesis [1]
(d} .| 90 % of energyislostupa rood chain as heat; [2]




7{a)

Organisms lower in the food chain are farger in numbers to supply foed for
farger organism up the {rahpic level;
Greater survival value

12

J()

greater predation by owls / more predators / more owis;
lack of food / starvation / more competition for {Ged;
adverse {named) weather condition {5) ;

disease / sickness /iliness;

emigration

3]

(b}

1. owl population increases, alter vole population increases ;
2. owl population decrease sharply (in year7) :
3.immediately after sleep decrease in vole population ;
4.vole population decreases sharply (in year 6) ;

5.when there are most owls ;

6.1 owls ate (much) other prey there would not be a close
relationship / AW ;

7 ref to numbers of owls from the graph ;

@

Section B {30 marks]

- Q No.

Answers

8{c)

Pepsin works best in an acidic environment and is denatured at pH 10,
temperature does not affect enzyme activily;

AtpH 2, as temperature increases below optimum, kinetic energy of
molecules increase;

substrate and enzyme molecules collide with each other more ofien;
This increases the rate of formation of enzyme-subslrate complex
and an increased rate of reaction

1

8(d)

The results for pH 2 will show the resulfs currently obtained for pH 10 while -
| results for pH 10 will show the results currently oblained for pH 2

n

30)

Organism that had genes transferred from another organism;
And which can express the transferred gene
combinations of genes cannot oceur in nature of in traditional crossbreeding

@

(0

New protelns in GM food;
might cause allergies in humans that consume them

GM food may prove to be toxic or cancer-causing to people;

Modifying a single gene in plants could result in the alteration of some
metabolic processes within the plant,

The resulting deaths of useful insects, like the honey bee, that feed on the
nec;az of GM crop plants;




may result in a loss of biodiversity

Some biotechnology compagies have engineered crop plants that produce
seeds that cannot germinate] ;

farmers have to buy special seeds from these companies every year

There are objeclions to consuming animal genes in plants or vice versa;
Vegetarians may object (o the transfer fo animal genes into crop plants

Genes that code for antibiotic resistance may be used in genetic engineerng;
such genes might accidentaily be incorporated info bacteria that cause

4

diseases to humans

{c)

Analyse different plants and select plants that show the desirable traits;

Let these plants sell-fertilise or cross them with plants showing the same
deslred {raits;

select those with desirable traits and use them again as parents for the next
few generations

of

cross different varieties of plants with different desirable qualities;
Screen for plants with the desirable combination of genes from the two
parental varieties; -

Propagate desired plant by?vegetali\)é means { repeat hybridisation process

M

Either

.10

@

(amnion / uterus / amniotic fluid)

1, provides protection against, mechanical damage ;
2. provides sterile environment / no entry of pathogens ;
3. placenta provides a bartier to {(named) pathagen(s)

placenta

-prevents mixing of blood between fetus and mother

excretion of metabolfic waste

across placenta / through placenta ;

diffusion of, urea J carbon dioxide ;

from fefal blood to mother’s biood / into mother’s bloed ; nulrients / excretion
-umbilical cord transports, nutrients / excretory products ;

191

®

Position of ovus (fallapiah tube);

Time frame; ‘

Spemn swimming up through cervix to womb to fallopian tube
Fusion of nuclei of ovum and sperm;

Diploid zygole

5}




OR

10(a)

soil erosion / washed / blown ;

foss of humus in soil ;

deserification / ref, less rainfali / tess transp\rauon
i€aching / flooding / loss of soil fertility ; -

loss of species / habitats / qualified effect on food chains |
loss of tivelihood [ resources 7 agricultural efiects ;

global warming / CO2 increase / climate change

4]

(b)

insecticides + specific undesirable effect ;

fertilisers / sewage / domestic of mlrogenous wasle + specific undesirable
effect ;

heavy metal /i morgamc. chemrcal or rad!oactxve waste + speciﬁc undesirable -
effect;

gases ftom factones, czr exhaust or fossﬂ fueu sozl + spe«:tﬁc undesirable
effect ;

CFCs1CO21 methanel CO + specific eﬁect

oll (spillage) + effect on wildlile ;.

litter / rubblsh / nolse / ght +.effect

sl

©

Ensure livelihood of farmers (commerccal value)

Medical (research for drugs;

Maintaining a stable and balance ecosystem;

BE)

Maintenance of a large gene pool to increase variely

e



