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Preliminary Examination Two 2014
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BIOLOGY 5158101
Paper 1 Multiple Chaice 25 August 2014
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Additional Materials; Fultipte Chofce Answer Sheet

READ THESE INSTRUCTIONS FIRST

Wiite in sofl pancil,

Do nol usa staples, paper clips, highlighters, glte or corraclion fluid.

Wrie your name, Cenire number and index number on tThe Answer Sheet in the spaces provided
untess his has been done for you.

There are forty questions on this paper. Answer all questions. For each quasticn there are four
possible answers A, B, C and D.

Choese the one you consider correct and record your choice in soft pencil an the separale
Answer Sheel.

Read the Instructions on the Answer Sheet very carefully.

Each comecl answer will score one mark. A mark will nol ba deduclted [or a wnong answer.
Any rotgh working should be done in this booklet

This docunent consists of 16 printed pages.
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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 absorption of water
D plant pholosynthesis

Four test lubes, fabelled 1, 2, 3 ard 4, were sel up in an experiment. 1 aw® 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

Vg v
G+ lipase O+ tipase
solwtlencf pH2 schatich of fH B

Which of the following shows the expecied 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
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4 The graph shows the energy levels of an enzyme-catalysed reaction and a reaction
wilhout the enzyme.
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How much has the aciivation energy been lowered due lo enzyma acticn?
A 15 kd per gram
B 20 kJ pergram
C 35kJ pergram
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?
Benedicl’s test Biuret lest
A blua solufion blue solution
e blue solution viclet colouration
C red precipltale blue solution
D red precipilale viglet colouraticn
6  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
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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

g{ro Ci G0
F s &

O- 0—0 D Er{]D O
05 o
Mrf‘;imﬁﬁ;@f L0 OM&O
Mﬂ_\ PN

8  The diagram shows food aRer it has been swallowad into the human alimentary canal,

Which of {he folowing 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
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10

5

The diagram shows & 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?

Which substancels is not able lo pass [rom a capillary into muscle lissue via tissue

fluld?

o IR @ T ¢+ I ]

1
2
3
4

adrenaline
carbon dioxide
glycogen

rad blood calls

1 only

1and 2
2and3
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 ]
P Q R L]
s LT v v v
Q hd 3 v
Donors R X "
S X o 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?
a2 blood ciot helps to preveni the enlry of foreign perlicles

an enzyme Is required for the precess of blood clolting

blood clols can cnly form al the surface of the skin

the clolting of blood prevents excessive loss of blood

A

B
c
D

14 ‘Which of the graphs shows the change in lactic acid concenltation in the muscles of a
mzn if he rans for 10 minutes and then resis for another 10 minutes?
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15 A studenl conducted an investigation on the products of anaerobic respiration in yeast

cells as seen in the diagram.

waler bath  -E-

Liquid X
mixture of —
yeasl and

sugar solution

——— bubbles of gas

= solution Y

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 b present in his urine
¢ More protelns will be prasent In his urine

D More urea will be present in his urine

18  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 at the different points.

concentration of urea
{in Increasing arder)

RYS>QP
RYS2P2Q
S9R->Q>P
S3AIRIP

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 Herfenile perfod starls only after ovulation has taken placa as an ovum has to be
present for ferilisatlon to fake placea.

B Herferiile period slarts a few days before ovulation as spems are able to sutvive -
for a few days. :

C Her ferlle perfod starts immedialely afler menstruation has laken place as 3 new
ovum will start io develop.

D Herfertile pericd slarls few days before ovulation as the cvum released from the
previcus cycle will stilf be intacl.

21 Which of the folloving substances 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;

AT 0.1% GOy

Tight fnfensily

Which slatement can be best condluded 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 at high Bgbt intensity.
D Carbon dioxide limits the rate of pholosynthesis at lovrlight intensity.

The diagrem shows part of a leaf. Uso the diagram lo 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
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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 downwards 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 regargs 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 outIn pain and ran to look for his mother. SRR TR

Which row coreclly identifies the parts of the nervous system involved in this reflex

aclion? 8
. transmission of signa)
ransmission 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 immedfaiely

C theskinonitheics
D thetouchonike loe

Is the response afeflex aclion, and why?

3 teflex 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?

par of the eye description
A choroid ) confeins rods and cones
B cilfary body connects the suspensory ligamenls lo the lens
c fovea found on rgiina
D s | . Mahest refraction index

31 What happens 1o the eye when accommodation takes place?
A c¢hange in refraction of the comea and lens to focus fight 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

32 Which of the following is not a consequence of an increase in adrenaline?
A increase glucose uplake through villi
B increase heart rate '
C incregse metabolish
D increase venlilafion

33 Jack has diabeles melius, After collecting a few pizces of information from him, a
biology student concluded that he Is down with Type 1 and nol Type 2 diabeles
mellus: The ioformation i3S follows: ~ " =+ - L - .
1 Hels overvelght.
2 He sulfers from a herediary condifion that affecls his pancreas
3 He coniradled diabetes meliilus when he was slx years old.
4 He cardes a 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 identify 1, 2 and 3 comestly?

1 2 3
A ... chromatin DNA sugar
B chromatin C ogere " base
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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35

40

Baclerial transformation is a technique used lo produce insulin to treaf patients

16

suifedng from diabetes mellitus, -

Which of the following is not required for insulin production through baclerial

transformation?
A bacletis
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

G increase the nulrient content in the planls

D lower the plants’ resislance o pesiicides

Which of the following characleristics shows the comect 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 labellztd A and B. 2]
A

B

(b} (i} Idenlify the stage of cell divislon that the cell vill undergo affer the slage
itis currently 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'].

" Tumover

174
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{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; 3marks]

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 =
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. 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 the 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]

o : L e s e e [Totak Gmaks]

{Turn over

R L O




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 mte/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 maet the energy demands of the bedy. State how the body
copes during strenvous 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 dominant over white eye trait.

{h) Explain what is meant by lhe ferm 'dominant, (1

For
Examiner's
tse

{Turn over
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For
Examiners

Use
(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]

[l'urnover R
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* The takaha as shown in Fig. 6.1 was thought to be extinct but a small popuiation 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]

er

- . -['i’umov
."('35 ,
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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 thatl led to increased genetic variation in the 7]
population,

fTotat: 9marks}

Fig. 7.1 shows a2 town and surrounding counlryside.

praesiting wind

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

[Tum ovar



(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
Dovnsiream 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 pumbers of (4]
bacteria but very few planls and anims!s In the waier.

[Total: Smarks]

O 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 arn 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

i over
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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 molecules 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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(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 1

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. 5]
(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



CEDAR GIRLS' SECONDARY SCHOOL
Preliminary Examination Two 2014

Secondary Four
Paper1: $iCQ
3 5T 1] C 23 B 3 B
2 A 12 B 22 c 32 A
3 A 13 c 23 c 33 [
4 A 14 B 24 8 34 D
5 B 15 B 25 D 35 B
6 G 16 c 26 D 36 [
7 A 17 D 27 D a7 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]
{h) (%Anagb,ase Mmoo
( e _
» The sister chromatids (%4}
» separate [').
« Spindle fibre will shoren 'y
+ Chomosomes pulled towards the poles [s).
(e) @ 2n 1)
- () DNA replication [1)

{Tolal : 7 marks]

2 | Water molecules + osmosis [1)-

-| Water potential 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)

45




=
b

Lo » a & & & & & &
"Ccr
—

- % 4 =« @&

(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 sunlight incraases [] the rale of waler uplake
by tha twig.

In dadkness guard cells at the leaves are flacdd + stomata
are closed ['5},

litie transpiration + fittle waler uptake [z

stomala open + increase the rate of transpiration. ['/4]

[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)

o




{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 _—
Ratfo 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.

O T I R L B R S S O
B B N B T



{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 nol 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 1o 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, iorvsalUnuirdents 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

8 | {a) The shoresi pathway for the molecule (o take is

{o fravel {rom the veln in the am to the right atdum and
vealricle of the heart, ['4)

enter the lungs via the pulmonary artery [/} and

relum to the feft atrium [*4) and

venlricle of the heart via the pulmanary vein, [
w7 | 4 . Themolecule then exils the heart via he aorta ['/] .and
travels to the kidneys via the renal arlory, (/2]

[max 3]

(b {)

Graph
- Labels {1}
" Plotting 1] -~

Shape 1]
Appropriate axesimore than % of graph paper )]

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_




E

{a) ref. hypolhalamuys
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)
* achange (e.g. in level);
v is responsible forf iriggering/causing/
» with reflo receplors;
* aresponsefreaction ooturs;
v (which leads to) restoration of original level;

{max 3]




10

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]

10

OR

{a) active sile ,

of specific shapsa;

subsiraie | .

fitYare complementary ;

any ref, enzyme/subslrate complex being fike lock and key ;
stress on substrate molecule |

product forraed ;

atsoworks in reverse ; fmax 5j

(b} reaction rale increases;
similar to key turning more often ;.
more energylfaster movemen! of molecules ;
aclive site changes shape |
proteins are deratured by heat;
permanenlly ; :
reaction stops;
.substrate no Jonger s aclive sile;- . -

key no longerits [ock : frmax 5]
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