Advanced Higher Biology Question paper 2022 Candidate evidence 2

Candidate 2 evidence

1. Read through the supplementary sheet for question 1 before attempting this
question.

(a) Mammals have both specific and non-specific defences against parasites.
Antibody production is a specific immune response.

Describe how one non-specific defence protects against parasites. 1
Py sicol  boNeiers 18 O exawQle  on
O ANBMOL ol blodhs UMy ¢ poklaogens.

(b) Refer to Figure 1.

There is a positive correlation between total blood antibody concentration
before and total blood antibody concentration after measles infection.

What conclusion can be drawn about the effect of measles on the total
antibody concentration in the blood? 1

T effott  of  WARONRRLL  UAC(RONRD 4ae
TOAOY  addAibodl  com colkvation  ua 4he  blocd .

{c) (i) Refer to Figure 2.

Give a conclusion abéut the effect of infection with the measles virus on
antibody diversity. 1

Lot 00 LOn  uAdiy Wl aeteles  vius
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1. (¢) (continued)

(ii) Refer to Figure 2.

The mean age of the controt-group and the measles infected groups was
around eight years old, but the mean age of the group vaccinated against

measles was less than two years old, as this, is the normal age for measles
vaccination.

Suggest why the antibody diversity might be expected to increase more
in younger children compared to the control children.

AL yocolihe  cONROMA _ cshkigeny  taok
OLCA ol ulnAe  coppodse.  and  So
QS wosdo oredde  waore o boddes .

(d) Refer to Figure 3.

(i Calculate the percentage decrease in the proportion of antibodies still

present between the medians of the control group and the severely
affected measles group.

Space for calculation
084 -~0-620:2% ,(00=326
-89
31L.6%

(i) Other than the differences in the median values, use the data to
compare the effect of the severity of measles infections on the
proportion of antibodies still present.

2
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(ifi) Previous studies have suggested that loss of memory cells may contribute
to the immune suppression observed after measles virus infection.

Explain how the data support this hypothesis.
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2. Many species of bacteria can be grown in liquid culture.
(@) State the importance of aseptic technique when culturing micro-organisms. 1
B 0o0o0e8 ooy KWL N VACHTON o  WboUASed,
CAICKONTON  CONKBINWAGIARS  Wihen  eudbuniing
MMACIO— grgauntipas  wWialdn WMoy aggeck TN grlusly,
(b) A haemocytometer can be used to estimate the number of bacterial cells in a
liquid culture,
The figure represents bacterial cells from a culture, placed in a
haemocytometer that has a depth of 0.1 mm.
1 mm
® - @
.
-
3
3
.
&
@
@
Calculate the number of cells per cm?® of the liquid culture. 1
Space for calculation
G-0lkx ol xO-1xixO™
OGN W0TY e 1) caly
3
Lo =\ .y0,000
. ~; .
10 120, 000 cells per cm?®
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2. (continued)

(¢y An experiment was carried cut to compare the effects of two novel
antimicrobial substances, compounds A and B, on the growth of the bacterium
E. coli. Cultures of E. coli were grown in the presence of the compounds, Celt
counts were carried out following vital staining with a dye that is only retained
by non-viable cells.

Results from the experiment are shown in the table.

Mean number of cells

Antimicrobial
compourd in culture | Stained by vital Not stained by vital
stain stain

A 380 40

B 385 127

(i)- State which of the antimicrobial compounds is more effective at killing
bacterial cells and use the datato explain your choice. 1

Maost effective antimicrobial _A____

Explanation _As __2%Q ¢y axe WA~ Viable

oo oy 40 oxe,  viadphie, A WLGWRC propertion
Gwded wpong | A-
(i) What method, other than vital staining, can be used to determine the
number of viable bacterial cells in a liguid culture? 1

PloAR g ouk uh o SRl dilddon ‘
AL oUW AN WUWWDRY ¢ COWONY ~ B ng WS
(i) Benzalkonium chloride is an antimicrobial compound found in products
. such as handwashes. It works by disrupting the interactions between the
phospholipids of the cell membrane. - :

Suggest how this disruption could lead to cell death. 1

Tub  cocepbors  and {on. OMQIReNs  on
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3. Haemoglobin, the oxygen-carrying protein in the blood of vertebrates, consists of
four subunits: two alpha (¢} subunits and two beta (B) subunits. The ¢ and 8
subunits have similar tertiary structure. Each subunit contains a haem group, which
binds to oxygen to produce oxyhaemoglobin.
haem
haemoglobin
(@) Within each haemoglobin subunit, a high proportion of the amino acids in the
polypeptide form o-helices.
State the main force stabilising these regions. 1
hydeogan  howdang
(b) Explain why haem is described as a prosthetic group. 1
As & 18 o W\OA- protelil WA Wk
S wodsad 46 WOSUMAOGobUR  aandl (¢
NRCRISeNY For BS oY 1o burd 4o oxyaen
(¢) Haemoglobin is affected by a number of allosteric interactions.
Allosteric interactions between the oxygen-binding sites resutt in
co-operativity.
Explain what is meant by co-operativity in haemoglobin. 1
GAOAGRA YA LUAdNMAG  of  oxygen ok
N YNV olere AN aftWy o
A YoidafuAg SODWARRS « 1 oY ygan burds
o AR SUOWAK | N adgunily o AR
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3.

(continued)

(d) The compound 2,3-diphosphoglycerate (2,3-DPG) is an allosteric modulator .

that binds haemoglobin (Hb).

MARKS

The graph shows the effect of 2,3-DPG on the binding of oxygen.

modulator.

A ox 20

Hb
100] o
c K
2 /' Hb +2,3-DPG
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() Explain how the data show that 2,3-DPG is acting as a negative

WS of oxygen prensuye Wb

W 0T/

03

sokuNORion  wihean Kbt 2,3= PRG

v
(i) <o

high altitude.
B

RSN

oo WWON \owey  vile . Woreosels ok s awdea
The concentratlon of 2,3-DPG in the blood is normally 5 mmol per litre, S\t

but this rises to approximately 8 mmol per litre in individuals living at

Explain how this increase in 2,3-DPG concentration at high altitude
would help oxygen delivery to tissue.

O Wgative wodilaker on

upoceased
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4. Stomata are pores in the underside of the leaves of plants that allow gas exchange.
Each pore (stoma) cpens in response to high light intensity and humidity.

epidermal cell

stomatal ’
guard cells pore guard cells

stoma open stoma closed

The opening mechanism begins with the active transport of positively charged
hydrogen ions out of the guard cells via an ion pump.

(@) The hydrogen ion pump is known to be an ATPase.
Describe the chemical reaction that ATPases catalyse. 1

T Wwydwelasis  of  ATP

(b} Whatf name is given to ion channels that open or close in response to changes
in ion concentration? 1

Noltdge ~ gqaded. (ow  daoinnels |
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4. (continued)

(©) (D Explain the meaning of the term electrochemical gradient.
WAL oveasked  winWL L e s toine

DADNKGN  odd. oy . A\Sckyical  poteindial
QCYORL 6, MRURIYOIAL. ' ' ‘
ALfFerance n cOMDVNL S, R0 Sovgn  @heckrochrumice]

OrOAIUNL MOK ARRRNVWLUAGD AR AYOUNSPOt of ¢ Stk
(i) The movement of hydrogen ions out of the guard cells causes the inside

of the cell to become more negatively charged, which in turn results in
the opening of potassium ion channels. The final event in the process is

the movement of water molecules into the guard cells by esmosis, which
results in opening of the stoma.

Explain why, after the potassium channels open, positive potassium ions
move into the cell against the concentration gradient.

TWES (8 40 ¢eptore. 4 WAL

Coptung  pokodial  on  POtODs{un  lowy
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Steroid hormones are a type of hydrophobic signalling molecule.

Describe how steroid hormones bring about a response in target cells.
Hydvoolobic,  s(QNOMIAG WO oaun
ATEL VLR AeRCElY  darodghy e phospholpid
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6. The black mamba, Dendroaspis polylepis, is a large African snake whose bite is
extremely venomous and usually fatal to humans. Its venom consists of a mixture of
toxins that primarily affect the nervous system. ’

" (@) One of these toxins binds to neurotransmitter receptors at synapses,
preventing their activation.
Describe the process by which neurotransmitters released into a synapse
initiate an action potential in a connecting cell. 3
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6. (continued)

(b) Adid sensing ion channels (ASICs) are involved in the perception of pain and are
activated by small changes in the pH of the surrounding cellular environment.
Mambalgin is another toxin found in black mamba venom, which is known to
be able to bind to ASICs.

The graph shows the effect of increasing the dose of mambalgin on the activity
of ASIC ion'channels,
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mambalgin concentration (units)

(i) Describe the effect of mambalgin concentration on the activity of the
ASIC channels. ' 1

Ao £he WAL OLg DA CUMCU Yot tan
UNONRGO0Y | e OGRIVIRY  of AR
AS\C  ANOUNARNY ALY RGWORS

(i) Laboratory experiments on mice show that mambalgin has a similar
effect to that of a strong painkiller.

Suggest the mechanism by which mambalgin might work as a painkitler
by préventing the generation of a nerve impulse. 1

AL MonaDOA OUA D 4o AS(Cs
OIMKCIA axe  dpNolwed  OA padyl  percephion
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7. Some viruses can deregulate cell division in cells and cause tumours. Simian virus
40 (5v40) is a virus that naturally infects some species of monkeys. SV40 infection
rarely causes disease in its natural host, but it has been shown to be able to induce
tumours in laboratory animals and transform rodent cells in culture by causing
them to divide in an unregulated way.

infection with

—_—

hamster fibroblast transformed cell

(@ @) Cells transformed with Y40 have features of tumour cells in culture.

State one way in which tumour cell lines differ from primary cell lines in
culture. 1
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(b) Large T antigen (Tag) is a protein encoded by the SV40 genome. This protein is
essential for SV40’s tumour-forming capabilities. Tag has been shown to bind
to and inactivate the tumour suppressor p53.

@) Give one-outcome of p53 activation in a normal cell. 1

GUNMABER el vepady
(i) Tag has also been shown to bind to and inactivate the retinoblastoma
protein (Rb).

Explain how the interaction of Tag with Rb would disrupt the normal
control of cell division. 2
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7. (continued)

(¢) Human papillomavirus (HPV) is another virus that has also been found to
inhibit p53 and Rb. HPV can cause the development of cervical intraepithelial
neoplasia (CIN), the abnormal growth of cells that line the cervix that can lead
to the development of cervical cancer.

A recent study in Scotland assessed the impact of routine vaccination against
HPV on the development of CIN in the first year of screening. The graph shows
the effect of HPY-vaccination on the percentage of women found to have the
most.severe grade of CIN by cervical screening.

— 10 HPY-vaccination
BE 0.9 —— HPV-vaccination
gz '
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(1) What is the effect of HPV-vaccination on the incidence of CIN?

D Bl heat Cr-) . - .
(il) Expfain how the data support the suggestion that vaccination against
HPV could lead to herd immunity.

Ay Un 1998 oung V996t WARONGRYy

Q0 voeuhosed g RS decrenoed
AR DUCCONRODIY  cf  WONWARN  wARN
WoRk SN grade of CIN.

MARKS
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8. Asbananas ripen, the insotuble starch in the cells is converted to soluble sugars
giving a sweet taste.

A student wanted to estimate the changes in soluble carbohydrate content of
bananas using colorimetry. They crushed peeled banana segments in distilled water
and centrifuged the resulting extract. The supernatant was pipetted off into vials
and tested with Anthrone reagent. Anthrone turns a blue-green colour with
carbohydrates. This coloured. soluticn was then tested in a colorimeter measuring
absorbance at 620 nm. Five bananas attached together in a bunch were used. One
banana from the bunch was taken and tested each day for 5 days.

The student prepared a range of concentrations of glucose solutions and tested

these in the same way as the banana extract solutions.

(8 The student used inforrnation from a peer reviewed article to develop their
method using Anthrone reagent.

Describe what happens during the peer review process. 1
SOOCIANAYS  AYOWL  tWR daana  fledd

ceod  +he  auktde  and aasedy @ adnd
AN SVOOWML  CADNMERS  to  be Wade

(b) () Identify a positive control for this experiment. 1
GluCose  soluvdlong

(i) Suggest why it was important to use bananas originally attached in a
single bunch rather than separate bananas. 1

As SO \R  HAwnOUATS "ol Whowe  beony

OCOWIA WX O O CondCAlOWY QWA
MO WBWNZ cLiff QYVUAS  QUONRTRRY of sugouws
(¢) The student used data from the known glucose concentrations to construct a
standard curve.

Describe the purpose of this standard curve. 1
10 Apmn COWDOXNR. AN OUNSTLDOINCe. G
the  bonona  SolEtons  to WL vk

AR CONSRNEYORTOW.  of  cobouy dadR
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8. (continued)

(d) Anthrone reacts with both soluble and insoluble carbohydrates.
In the pilot study, the student did not use the centrifuge.
Explain why using the centrifuge is an improvement to this experimental
procedure. 1
AS  HA  wandd  dMow  for oMy Has
CONDONWANORYD o be  Oroadlh gh _Hhe,

YOOUMOAG  S0WARoNL . ARG & COARYGFUQR (g
AN WOST egfethve Woy to JepoRe {owioms of
(e) Describe a method that the student could have used when preparing thed‘wwq“f\g
banana extract to ensure the concentration was. controlled. dwno "“&1

VS Hpopon o SeOMABINES _ of LIRS
SC20  WABMSY  and oMM 30 R, AR

GUMOAIRE,  of  Doanana.  Wwan . 0488 4
NNAOke  edein  soluklon.
(f) The student did not carry out an independent replicate of this experiment.

State one feature of an independent replicate for this experiment. 1
Pegicoke AWML oD UM A AL, oXaek

SONMR  WALRMOGL  ouk  \MWIURG  adActiAly  bawaina
oA WL SOUME T DUWALIA giad WDLE  SOLURTONS -
(g) Give one reason, other than the lack of independent replication, and the
extract concentration, why any results achieved might be considered invalid. 1

AL A sMAOnE Ad Wl codrol

QMY oo oundNNg  VOWRAUNSS  uMldia
Mooy WOWe A0 Wedl (WA effett o
DA VORS00 RN OKOQ
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Taxonomy is an essential tool for studies of biodiversity. It involves both the
identification and classification of organisms, often based on their morphology.
(@ () - State one method that can be uséd to identify organisms in a sample
during fieldwork. 1
VSUAG  clonsiflegdton  quldien
(i) What is. meant by ‘morphology’? 1

_Nvp\hology (¢ the  phwgsical Soabire
G RSpr, @F WAL OYgORIRS  ORd Rae
(b) The figure is a phylogenetic tree shewing the-evolutionary history and @@{\&&gﬁ
relationships of a number of mammalian species. Wop otehred
AN NG
Pronghorn M RNOWIK TN |

Reindeer %
Roe deer H

Muntjac deer w

Fallow deer ‘%
Red deer ﬁ

Pere David’s deer h

Rusa deer ‘%

Eld’s deer o
|: Cattle “
Musk deer &

(i) Other than morphology, give an example of heritable evidence that may
be used to construct a phylogenetic tree. 1

DNA  SRquitAeen  omnd. pYovain  Stuchuye
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9. (b) (continued)
(i) Tick (v) the box to indicate which-of the following statements is correct
from the evidence shown. 1

Red deer are more closely related to
reindeer than elk

Cattle are closer relatives of failow \/
deer than giraffes

Pere David’s deer and red deer have [/
evolved at the same rate

SQA | www.understandingstandards.org.uk 17 of 28
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Aphids are smatl insects adapted to feed on plants by piercing and sucking sap from
them. Many crop species are hosts of aphid species and the rapid reproduction rate
of aphids represents a significant challenge to food crop production.
Aphids have complex life cycles as shown in the figure.
Asexual reproduction Sexual reproduction
Many generations One generation
%g i
1
r
( indar instar !
1
4th % i
1st ; H
; instar !
instar wingless i
it (e biih) / ! %
ive bi AN
N I
\ ; i female
O . I male
winged ]
0 . female !
.. > (migrant) t
‘over\wxﬁt%nﬁlg _________ - i 0----- =
eggs hatc ] N
) disperses when food | ovemengrétsenng
quality declines, !
crowding occurs, orto
seek new plant hosts |
Spring Summer Autumn I Winter
(@) The form of asexual reproduction carried out by aphids is called
parthenogenesis.
State the meaning of the term parthenogenesis. 1
POAMNINO QUACOTS (ethe  POPYOdUGRTON o3
SOMBNR  QOMARXY)  wAR O Fovkillsakion
(b) Many invertebrates act as vectors for plant viruses.
Use the figure to explain how aphids may act as vectors for plant viruses. 1

AS  dordng  soanamor (¢ e dood  quality

AN oo, 4lne  GOMROS  DRCOMR wingld
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FEone AN PLONR Wost ko oefpneS.

SQA | www.understandingstandards.org.uk

18 of 28



Advanced Higher Biology Question paper 2022 Candidate evidence 2

MARKS

10. (continued).

The importance of aphids in food security has prompted research into-how they are
affected by climate change.

(c) In astudy of 55 aphid species, it was found that over a period of many years all
produced winged forms earlier in the year. Most species showed an increased
duration of the flight season. These aphid flight trends follow trends in climate
change associated with rising global temperatures,

() Predict with justification the effect of these trends on crop production. 1

TWe WG pooial dRorent  CXop  produstkion

o Wore OOWRAL  Wadie  \owgee SOt S0 caun
Wave TG Plodnk WOMS fo undfeck.

(i) Suggest one evolutionary benefit to aphid populations from increased
sexual reproduction made possible by climate change. 1

SXUAY  ceoYOdUARKLON.  WOULA.  UACTRONR,

ANS gINeAIC  VOWIOALON  of  Yhe. apiid
POPUAGMON , T AARS SO R, B Qnefeone
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11. Several hypotheses regarding the adaptive significance of zebra stripes have been
proposed. One study investigated the effect that stripes might have on biting
insects. Biting flies are serious pests of many animals, affecting behaviour and
productivity.

In this study, an experiment was carried out that involved painting striped patterns
on Japanese Black cows. Changes in fly-repelling behaviours and the number of
biting flies landing on the cows were observed.

Three cows were each subjected to three different treatments:

» Treatment 1 (BW) — painted stripes using white lacquer (4-5 cm wide)
» Treatment 2 (BB) — painted stripes using black lacquer (4-5 cm wide)
* Treatment 3 (CONT) — no painted stripes (control)

The figure shows a Japanese Black cow with white painted stripes (BW).

The researchers used a grid called a Latin Square to organise the treatments given
to each cow. Each experiment lasted for 9 days and was made up of three periods,
each lasting for 3 days.

Each cow experienced all three treatments over the course of the three periods.
Only one cow was assigned to each treatment in one period.

(a) Use the codes BW/BB/CONT to complete the grid to show one way in which
the treatments could have been organised as a Latin Square. 1

Period 1 | Period 2 | Period 3
Cow 1 A &8 CONT

Cow2 |CONT | BW | BB
Cow 3 BR | CONT | Bw

SQA | www.understandingstandards.org.uk 20 of 28



Advanced Higher Biology Question paper 2022 Candidate evidence 2

MARKS
11. (continued)

(b) Explain how the-experimental design contributed to minimising any ethical
concerns about the study. 1

As ol 2 ol weve  yaRd gk redastect
QARG WUIAITESEd. AR s of  aonudls et weyre
(©) Each cow was observed twice a day (am/pm) for 30 minutes. Photo images
were used to count the number of biting flies on the body and legs.

(i) Suggest one confounding variable, other than those mentioned, that
would need to be controlled in this experiment. 1

They yooldds yweed. ko 2NSUwe  tAsk  eadi
GO WO plaeed VA e Sowde locoklon i aul
Results from the experiment are shown in the graph.

o TN TN
SO J0MME dgat dienwdRty

rlMnp erat v
160

2% 1404
= O
22 1201 ——
5g 10044 , —
v wn 801+ -
0 on
E2 601 —
2 c
9 401 : - —

CONT BW BB

treatment

(i) Give one conclusion about the effects of the treatments. 1
PANNAUNG Srlpod uatiln waiie

ROWOhg  feeadoneut L CRU N O e ‘oquer

\CODT  WWIMIDRX of  bIAUAG fules Oa Legs
ok oduy-
(d) Assuming that colonies of biting flies can be safely maintained in a laboratory,
briefly describe a simple experiment (not using tive cows) that could be carried
out to check the findings of this research. 2

A box  coudd . e uyped  dpctead o o
e, WALY bored  wolddl WAL G0 ke
SOMMR 2 ArOONTRRGS  Aaak e apkvonad

ADNL  and AL WM of  bRAY ey
COUL D COuked,  Od  CREROWIN  UNRRYWOLS .
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12. Batillaria cumingi is a mudsnail species abundant in saltmarshes and mudflats in
north-east Asia. This snail is frequently infected with trematode {flatworm)
parasités such as Cercaria batillariae. A study was carried out to see the effect of
these parasites onthe growth and behaviour of the snail hosts.

‘Batillaria cumingi

At the principal study sites infected snails were 20-30% longer than uninfected
shails, and thei.r reproductive ability was either blocked or énded.

. (@ Suggest one benefit to the parasites of the-changes induced in the snails. - 1

K. AR e prodMeiive.  alpiitly  wWow mkgg)é‘ A

A wpand VWA AR Shatly  vboukd. Woh
Be  ol\e fo TUpYodutt LOMA  prodluce
OESSPYUAG  wARL AT vourladolltty - T
MOBOUAS AN AR BN wocbhdl vt e,
0o\l R0 OVNOOWAL TN PONORWIC uidlckian |
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MARKS

(continued)

A transplant experiment was carried out in which 200 snails, collected from both
the upper and lower shores, were moved to the boundary between the upper and
lower tidal zones and released. After two weeks the vertical and horizontal
distances from the release point were recorded for the snails that were recaptured.
All snails were examined for parasites.

Results are shown in the figure.

-
wm

| tow
tide
z0ne

jury
o
L

(811
L

distance from the shore (m)

high
tide
Zone
0 . o —
-10 -5 0 5 10 shoreline
distance along the shore (m)
Key
O uninfected snails The area of each circle is

proportional to the number

O snails infected by C. batillariae of snails found at each location

(b) Use the figure to describe the effect of parasite infection on the snails’
behaviour. 1

Paradi®  UAFeCRion  CoMses Al spailc o

W\CNE Ytg@g&d\& §0 \‘\woa RO 2000 \WAN o
9&%&\& §_ QLR w\ W PROvYe GG T pAove ARfL

() Suggest how a new ecological niche for these snails may be created by the
changes in their growth and behaviour caused by this parasite. 1

As AWM o Woee, O ARl WELOAL

WMEON  taeny  occypy 80 MARKC good  aiad
YRPVOARRING Uk Uk oI AL Wy msN
o o WO locokion, Wk 4olexcmees ad

COQUUIL OMRALS O O Specivd  ONOUIAGRA .
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MARKS
12. {(continued)
(d) The mark and recapture technique was involved in some stages of this
research.
Describe how the mark and recapture technique could be used to estimate the
size of a pdopulation. 3

A SOUNP\R of PR snoLlls  wexe CCLp(L‘c\UQd)

paokbed  (g) ound voreoned.. A sectad

coptaved (<)
SOMNONL  WOWG. e, Mrgsesy  OftUr on

UNSUVGA  gp  tURR add (F SRR wiene
asy) AN AR ald WO W B
Ye.captuxed. (RY, WruA WA populadion
S oMK he, N=Me

COA cuATRed LD UAY, R .
AL FONIRLOL
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13.

Cooke and Ryder (1971) studied the genetics of Ross’s goose (Anser rossii). As
goslings (baby geese), they have either yellow or grey feathers. Once the geese
mature to adulthood, they all become white.

aduit Ross’s goose

In a population of geése, observers counted 274 yellow goslings and 423 grey
goslings.
@ () Greyis dominant (G) and yellow is recessive (g).

Use the Hardy-Weinberg principle to calculate the frequency of the
homozygous dominant genotype to 2 decimal places.

Space for calculation

P4 200, %0z |
pAg=
g1y pro-6se

MARKS

(i) Not all goslings survive to adulthood. The Arctic skua preys upon yellow
goslings more than grey goslings. It was observed that 312 grey goslings
survived to adulthood, but only 121 yéllow goslings survived.

An absolute fitness value of 0.8 was calculated for yellow goslings.
What does this value indicate about the frequency of this genotype?

TWS volue. (8 \est Hhoun oMe  aund

UAGLSOA A  TMOA AL Jrog Uty o o
JUASTYPeL  Wew  decveQoed.
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MARKS
{continued)
(b) Ross’s geese form a symbiotic relationship with a nematode parasite,
Amidostomum spatulatum.
What is meant by a symbiotic relationship? 1

A SUNUINOtLE  YRAGKIOWWD (s o o - evelved

UAURGER. Y OAOBKONDIND  DRAWIRUA  (ARMANRY §
GF WO AlBg-erunk Sheaies.
(© For many nemotode parasites, definitive hosts are infected through direct
uptake of eggs or larvae passed from faeces of infected definitive hosts,

What is meant by a definitive host? 1
AL ARfUAWING ost AR A ovgouildsm

oA O U oOROA KA PONOORR  readiaes
SOV WS s e SEXUEA YR Yo AN
QCoUXS.
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14. Attempt either A or B. Write your answer in the space below and on page 34.

A Discuss animal reproduction strategies under the following headings:

(i) mating systems in animals 3

(i) courtship and female choice. 6
OR
B Discuss changes in allele frequency under the following headings:

(i) natural selection 4

(i) genetic drift.

B.(D) Noduxron  SULCMON  ocks  on QRNGRIC  variokion
WO PopUAORion - VoWl okiohe  upn 4Couids
CNE\S c\b SO YAUNL of  pwndokion. Wukaklon (g
S KIGUABN  WRR o pa J0QUINCS of DNA.
TR0 Vs seqUBAce) WAL O Novel oddrles -
VOBt WM BAIOIY  are guivabul. O WRRGAL Uk
VA SOMNR T (oW eod®y Ay wasly  be lodnedicia
1o e FTOWAY o5 oy Wl Aual . P okl
PIOCINCR AR ofFSPYUNG WO 4hR R Ve otk
ol S0P O O TAdIVIARGEAY 60D Axouts aad dre
ToRR! SOl 4o AN QAW NWARMKR rand | 0
e \ORERE qoad prodiiel wase  oRfSPYUNG
bX‘Q,Q,Q)\a\):f\S') 0 VAN oL YA0se  glalen Aok
NS0 oL cONVURROGE oty wekE
GOADTALON - SRRt o YWILRAL Sh A8 woW- oudom
CACKEONR W odWOUAkagetd  oddahes  and AR non-
TOMAGNL  ORNCODBE WA AUACGNVOINROEREW)  ARARIRS.

GO GOABRT  AXEH 0COUSE IR CAOIALE  QUEMKS  COlksL
WOADCR AASRAMNL  FUOAUORON UA MR Froguameien
FEOML O ORSLCORLON Ko L WXL . GRARRAL dif
8 WAIKR &)\N\P QRGN WA AN POP\:\'\C‘L’\'\OM AL
QUL Gre TAYe WHRW Ao Dr oSt From Wae
QOAR.  DORL T UnpatoMee  of 7

PolEievea oo TRy ’ffecks o GOARRIS
ANEL- POPVLANo  botilanechs occl  WALD e
PODIGRION SR e reduseed. o ok \RGUN W
9ONLXOATON - TR FONARE  Lfrels  oceng e
e Wk o O 00 WM XY of o popuiction

PLEASETURN OVER
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ADDITIONAL SPACE FOR ANSWER to quéstion 14

SCONW QL lawgue POPLLARION . TTWL  gUNL  poal of
W N0 $oP UABATOA A VIO (e PRALMAGAIN G of
WA AGUABL popUMSALOR . A 9one ool i
WRLCRA VY GUARKE  AXiEh  becowwoe  QUHOWA
QRARD WAL 00 oyeX— VP TLOARRY  dond  windler-
YROTWMRNMAA  donde  doudle PUGUUUACLS DN e.
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