Advanced Higher Biology Question paper 2022 Candidate evidence 1

Candidate 1 evidence

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

(@ Mammals have b‘oth specific and non-specific defences against parasites.
Antibody production is a specific immune response.

Describe how one non-specific defence protects against parasites. 1
CARn) SECeRon Iutn W Salivg and
PAYCUS_ST00Y ) e'.mH\)} U Qarasife.

(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

@) Refer to Figure 2.

Give a conclusion about the effect of infection with the measles virus on
antibody diversity. 1
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1. () (continued)

(i) Refer to Figure 2.

The mean age of the control 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 measies
vaccination.

Suggest why the antibody diversity might be expected to increase more
in younger children compared to the control children. 1

Ay W W Qo minisioed ol o Young age e

) Wil cdivers|
bu NECMUAG W Candgre ulA ALm leTtaeie1g)
T JLFCIAL 0 e diveritty

(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. 1

(d) Refer b/}-'lgureB

Space for calculation
Jev- 0
conrel o, 39

Adllterence ~ 0.29

2.6/

(ii) 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

ANe YNORMUL Valare) Hor edeh sexeriy O
neale I)ﬂh"fhm clibeveel wmn me rcm/rrol

0pof no il ﬂi\ﬂ’}*
(D) Prevu){l)s stﬁd1 ave sugges’ced that loss ofﬁnemor{/S cells y contribute

to the immune suppresswn observed after measles virus 1nfect10n.
Explain how the data support this hypothesis. 1
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2. Many species of bacteria can be grown in liquid culture.

(a) State the importance of aseptic technique when culturing micro-organisms. 1

alon) =8 ynwonted microbial Contam wants
16 ve_elwninated winen m\mr(hﬁ; MALCID = rgani)

(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
@ @
C]
® o
2
® ®
@
@
® @
Calcutate the number of cells per cm® of the liquid culture. 1
Space for calculation
ymm — O.lem
T
.V x0O.\ x 0,0 7 0.0c0])
—"‘\'}"" V20,000
3
0. 006\ ‘ ___cells percm
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2. (continued)
(©) An experiment was carried out 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. Cell
counts were carried out followmg vital staining with a dye that is only retamed
by non-viable cells. ~deact .
Results frorn the experiment are shown in the table.
Mean number of cells
Antimicrobial -
compound in culture Stained by vital Not stained by vital
stain stain
A 380 40
385+ 127
(i) State which of the antimicrobial compounds is more effective at killing
bacterial cells and use the data to explain your choice. 1

Most effective antimicrobial ES
Explanation &S 3% Q0 el WEIt Sauned, meon U’Uy

p AN & I e
e end Compeucd 1o (3 lonidn stil) nad 127 alive
(i) What method, other than vital staining, can be used to determine the
number of viable bacterial cells in a liquid culture? 1

MY CroSCopu

(ii)) Benzatkonium 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
S ANter I )
meant Mei Strucorel vavold, and 1nveract i

terween % - grovps 4o be \ost meaning
me cek will mc(ergo cpopions
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3. Haemoglobin, the oxygen-carrying protein in the blood of vertebrates, consists of
four subunits: two alpha {o) subunits and two-beta (B) subunits. The e and-
subunits have similar tertiary structure. Each subunit contains a haem group, which
binds to-oxygen to produce oxyhaefmoglobin.

haemoglobin

{(a) Within each haemoglobin subunit; & high proportion of the aming acids in the
polypeptide form a-helices.

State the main force stabilising these regions. 1
?@?H’d & _nonds
(b) Explain why haem is déscribed as a prosthetic group. 1

WS Q Y\Ohr—‘ﬁ?!‘ﬁﬁ‘r){’ﬂ DNt Anat if ﬂfrrm.farju
by (s hmesion

(© Haemoglobin is affected By a iumber of allosteric interactions.

Allosteric interactions between the dxygen-binding sites result in

co-operativity.
Explain what 15 meant By-co-operativity in haemoglobin.. 1
BT me,h‘{mmgm Ot e yubunTt oF oxygen
UAGTaEe] Ane mﬁmﬂjﬁ lov V;aemog[/obm +e&
Oxyeen W e remoonag  Subpn it

Guding OF ane suburit - norearts Me
QLY for e remasaing Suou 3
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3. (continued)

(d) The compound 2,3-diphosphoglycerate (2,3-DPG) is an allosteric modutatar
that binds haemoglobin (Hb).

The graph shows the effect of 2 3,DP€mT1 the binding of oxygen.

Hb
1007 =
c . 7
= / Hb +2,3-DPG
£ 507 / _
2
o] "4
0 T T T T T 1
0 20 40 60 80 100 120

0, pressure (units)

(i} Explain how the data show that 2,3-DPG is acting as a negative

modulator. q I

mmwmwwmmvm

}mrrme \mmm

(i) The concentration of 2,3-DPG in the blood is normally 5 mmol per litre,

but this rises to approximately 8 mmot per litre in individuals tiving at
high altitude.

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

Mare morecotey wond wwnd e naemoglcoth

mrmwm e MeranoliC achvuly Qg

merckore s Wole +o hrons port dxygeﬂ
more cells.
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4. Stomata are pores in the underside of the leaves of plants that allow gas exchange.
Each pore (stoma) opens in response to high light intensity and humidity.

épidermal 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. e

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

ANne Nydiosis Gt ATP Ao ADL.

(b) What name is.given to ion channels that open or close in response to changes
in jon concentration?

\m\m(x)& - (\gévg() COOND R\
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4, {continued)

(c) () Explain the meaning of the term electrochemical gradient. 1

(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 osmosis, 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. 1

1o testae e TEshing mem prane potentiol
oF ™e cell

Q) ¥ e gracient o wnich  cerraun
monecules nNeed to overctme 4o reach
Suicreny po\gmer iSasion .
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Steroid hormones are a type of hydrophobic signalling motecule.
Describe how steroid hormones bring about a response in target cells. 5

STrof oNe
MMMMSM(MM@
Can dittuse_ duecty aeross Tne prosprobliprd
hhabjer ol (YI(’JKY\Y)Y&H@ ﬂmj) ey EU’LO/ o
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0_ Oy MeNeE recente( combleX. ’Y’ T conplex
fnens MO fowsarcs DNA whete 1 sunelr

<0 DNA %cmpmo( Lnemn O eimone [Espae
clemends, ’W\e bmctw\c] or ey sites
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The black mamba, Dendroaspis polylepis, is a large African snake whose bite is
extremely venomous and usually fatal to humans. [ts venom consists of & 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

NevrotraniMifrery Wil vind 4o receprexs
nauin 08 \igand goted caannelr, Bthdmja to
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6. (continued)

(b) Acid sensing ion channels (ASICs) are involved in the perception of pain and are
activated by smail 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. :

O 100+
Gee
< —_ -
&.gg 80

o
egg &
Suw

< @ 404
“é_‘g}é 204
P =

0 -
2 3 4 5 & 7

mambalgin concentration {units)

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

Pr_ e snaun 0algin Concenyicn Aaroe
It Lo How Meough ASIC (honnel ) rejoive
Ao untrraded control  decreale )

(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 painkiller
by preventing the generation of a nerve impulse. 1

Fecepier. Mambal an Will byad 4o e
Kdadoizes 'V)mcuuktg/ NeLty i i e
o
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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. SY40 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

: ” | Sv40 . @

hamster fibroblast transformed cell

(@ (@) Cellstransformed with SV40 have features of tumour cells in culture.

State one way in which tumour cell lines differ from primary cell lines in
culture, 1

ToMmowy_cedl Uine) ave o wiumited
Civition ob pells lA!Y)Pvru nrmmm Lell [t

@G S(_lgg?c{e’s‘&fonoe' advantalg:}'eeg stu y1ng g\/40 in laboratory animals rather than
in cell culture. 1

Aoy _ScierdiisH 1o See b SV U Wil owe
v ellecr W winole crganiems.

(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.

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

Qe o The Cey F\JJ‘C\P

(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

% LeNOMIAHING IS G humour SUPPRsSOY
prote(n, Ame nackvedon  coace) e
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7. (continued)

(0 Human papillomavirus (HPY) is another virus that has also been found to
inhibit p53 and Rb. HPV can cause the development of cervical intraepithelial
neogplasia (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 1'mpéct‘0f routine vaccination against

HPV on the development of CIN in the first year of screening. The graph shows

the effect of HPV-vaccination on. the percentage of women found to have the

most severe grade of CIN by cervical screening.

1.2 - Key
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(i) What is the effect of HPV-vaccination on the incidence of CIN? 1

W decreastS e wonen wthi e meit Sexere
rjmde) ok CIN(L)

(i) Explain how the data support the suggestion that vaccination against
HPYV could lead to herd immunity. 1

Ay e Severe gradles O CIN wil) watn e

Yy Doenold WA WNALCA g pOOUIEHON oF PeMLTHANT
NOSH unbh YEQUIred 1o eweressme an cpidemiC.
I Mae wemen are vaccucded GgCins+

CIN en med o Oecle & Pert rum over
OF e populddion Mot i Mmwne o CIN

SQA | www.understandingstandards.org.uk 13 of 28



Advanced Higher Biology Question paper 2022 Candidate evidence 1

MARKS

8. As bananas ripen, the insoluble starch in the cells is converted to soluble sugars
giving a sweet taste.

A student wanted to estimate the changés in solubte 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 solufich was then tested in a colorimeter meéasuring
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.

(@) The student used information from a peer reviewed article to develop their
method using Anthrone reagent.

Describe what happens during the peer review process. ‘ 1
¢ SpeCiolisy W expertite () Me relevent diol

ok reermenn oo Are Girel) D1 icendtht

SUrtability of a s vemiMed monuscrpt by pgie recommark

(b) (i) Idenrtify a positive control for this experiment, '\O@)OYE}?‘ I'7 pUDJJZthJ
Avvimcone feAGCNS .

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

Ay OMhey panowic mouj e \aour\gcr or

oider wnicn covld nNave o diflerent elbtect
oN Me Solwuble  uruohycliove Cotent:
(©) Thestudent used data from the known glucose'toncentrations to construct a
standard curve.

Describe the purpose of this standard curve. 1

oolow) e concenirodiion oF o unkown
onecentrahon 10 be derermvined.
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8. (continued)
(d) Anthrone reacts with both soluble and insoluble carbohydrates.
[n the pilot study, the student did not use the centrifuge.
Explain why using the centnfuge is an improvement to this experimental
procedure., 1

\ - CubStances
”ﬁamm«m&me AL0W) PNACAERANCTRLEE ¢

MOE r)me cmnpmmﬂ o Jekrfp U e of/c%
owid e denge +e {1 1 e Superngfendt,

(&) Describe a method that the student could have used whén preparing the
banana extract to ensure the concentration was controlled. 1

Male 2we ot e tushed Qeeled Yonana
Seamenh Wwert placed Un tye disrile d wator
bor e Soume lenghn o e,

(f) The student did not carry out an independent replicate of this experiment.

State one feature of an independent replicate for this experiment. 1

A new puncn oF Nanandl ulecl-

(g) Give one reason, other than the lack of independent replication, and the
extract concentration, why any results achieved might be considered invalid. 1

Y S d W megnt
hananay Ured aF e end wovld e V/Dfr mo

mose verort whi'th coule provide ol uenfn%
YeyWH J-
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9. Taxonomy is an essential tool for studies of biodiversity. It involves both the
identification and classification of organisms, often based on their morphology.
(8 () State one method that can be used to identify organisms in a sample
during fieldwork. 1
_Quadraiy
(i)} What is meant by ‘morphology’? ' 1

oo o %oxm&j wsegl Yo f‘cﬂcnﬁhji QI a1y ond_cregtec a piaylegr

(b) The figure is-a phylogenetic tree showing the evolutionary history and
relationships of a number of mammalian species.

Pronghorn 4%

Giraffe ‘h
—— Elk ﬁ

: Reindeer %
Roe deer d

Muntjac deer m

Fallow deer $ =
Red deer R -

Pere David’s deer h i
Rusa deer %

Eld’s deer ,d‘
Cattle “\ -

Musk deer }ﬁ

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

DNA Struchre)
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9. (b) (continued)
@) Tick () 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 fallow
deer than giraffes

Pere David’s deer and red deer have
evolved at the same rate
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10, Aphids are small 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.

/
/

I
I

Asexual reproduction ‘ Sexual reproduction

Many generations One generation
%}7{/ |
1
i
2nd 3rd I
( instar instar E
4th t
1st : ;
; instar !
instar wingless E
{
i
|

%% female N
(Live birth) (N
\— ;'
¥

i l female
O winged ' ma
0 b female !
Sl (m1grant) i
over\mﬂt%rhng _______ ' Q-—--- -
eggs hatcl [ . .
disperses when food | over\gqgrétsenng
guality declines, |
crowding occurs, or to |
_ 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

e repioduciion oM o domale E}CU’VI&LP
WHNOUY 4l Sertngn.

(b) Many invertebrates act as vectors for plantviruses.
Use the figure to explain how aphids may act as vectors for plant viruses. 1

WUt ] .
Ihe oprd)Geiveld Unvelwved  UA Ane animirepy

o
QF_ne parase @y ey meﬂe’%w&e@wy
ﬁﬁ\wmﬂ@ﬁ\mmw deveicped

\ y..
WIRGY Wnion owewed o Tuy o ey NOST,
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10. (continued)

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

(¢} Inastudy 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.

(i) Predict with justification the effect of these trends on crop production. 1
e Crop produchon wopid ed eoraue
bewrayte)
Q) ine W)W Oreker (ooley Chumclly

(i) Suggest one evolutionary beneﬁt toraph1d populations from increased
sexual reproduction made possible by climate change. . 1

Allcw Aneere 40 b2 Ynare gdﬂeﬁ‘c vouilorhy
uN e OUSpria g-
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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 tasting 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.

(@) 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 SN (ONY | 89

Cow 2 8% | BW CONY
Cow 3 CONT 20 Bw

B\ BBOTEG
ConT 89 BW
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11. (continued)

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

teducer tne number 0 cnveod wal oW 3 cong

(c) 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

e semperadure

Results from the experiment are shown in the graph.

o 160
£5 140
= Q
o) ﬁ 120 4 -
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5§ 100 E
U v 80___ . I
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S

0

CONT BW BB
. treatment
(ii) Give one conclusion about the effects of the treatments. 1

e ool group ha) ‘he ot hughe -
nuDY_0F Priung Yo oy Jrgt and bocly.

(d) Assuming that colonies of biting flies can be safely maintained in a laboratory,
briefly describe a simple experiment (not using live cows) that could be carried
out to check the findings of this research. 2

Hee Smioyr ufi/tag«ﬂ OF Live Cows Wityl e
dierent Stiipe) and monfrod  wnick
Dnng He) WILL et faward] dMe iaego.
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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)
parasites such as Cercaria batillariae. A study was carried out to see the effect of
these parasites on the growth and behaviour of the snail hosts.

Batillaria cumingi

At the principal study sites infected snails were 20=30% longer than uninfected
snails, and their reproductive ability was either blocked or ended.

(8) Suggest one benefit to the parasites of the changes induced in the snails.
Pm fnclls Y)(?me longer ey Ml ey (am

J
Y)P Mmore \mmf Yo Dwd(‘wcﬂ unrm:umr/ me
PorreS Yote o9 fwamm:aﬂm
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12. (continued)

Results are shown in the figure.

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.

MARKS

15 1 1 1
E
Q
£ 101 9 e
@ 0
s o 00 zone
S release point
D OO0~ OZ == O - -
= O high
& O O © O |tide
i) 0Q00Q000 zohe
o 0 QCO000 D 0

—'i 0 —l5 110 shoreline
distance along the shore (m)
Key

The area of each circle is
proportional to the number
of snails found at each location

O uninfected snails
QO snails infected by C. batillariae

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

behaviour. 1
Snails who cre ntected drelterec e low Hicle
7one may e \’\(’%V\ Nde zeme

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

ecom:cq/} NioNe - tne Mol dummenicnc/

Swvwmdl dt_toverance s OAY ke quurments.

onanGe) “taused By porite) Moy COWFE Hem
+0 requue N Suosicnce of toleratt éw
SuYStcey el vt W new nicnel
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12. (continued)

(d) The mark and recapture technique was involved in some stages of this

research.
Describe 'how the mark and recapture technigue could be used to estimate the

size of a population.

I+ CUowi on elnmaked aumber of e
A?oomcmov\ Yo e ontened . “The tofmula
iS N M el m Me totad_ wmbey
of (mmnmj e i capture, marleed
wnd veleqed. ( \oem() ’MC’ total number

OF e Seand. capror, omo/ I Y)mna e
numper Of maowlted "1 me Secend’
cupmre/fvns WL ) Mme number of

3

v o predicks Aot QUL e OTg(U\\TMJ-
Wi MIX witn Me whole popmwh‘m Ottes

released from e fusk Capture.
Anere TS No eMMIgrantn o mmrgmmbm

AL hawe e Suwe Chiowace) £¢

onimes T U pOpUlaion [o e £ Jnmette]
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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.

adult Ross’s goose

G

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

Use the Hardy-Weinberg principle to calculate the frequency of the
homozygous dominant genotype to 2 decimal places. ) 1

Qi Space for calculation Z’P 9

PTar TPy 79 =

ﬁ)rrq =
2y Y13 v 274 =)

177000

(ii) Not all goslings survive to aduithood. The Arctic skua preys upon yellow
goslings more than grey goslings. It was observed that 312 grey goslings
survived to adulthood, but only 121 vellow 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? 1

W0 Grgin Ry e trifuency of the

qmm/ype 5y Vll@h
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(© For many nemotbde parasites, definitiv

MARKS
(continued)
{(b) Ross’s geese form a symbiotic relationship with a nematode parasite,
Amidostomum spatulatum,
What is meant by a symbiotic relationship? 1

botin <ne geede and parasite gan fom:

e relagiontni . (0= eirolmonan) clohont VLL{J
Wnwveeh PAtotle ancl geee

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
e Nosk (n wnich sexocd wepmducﬁm
OCCULS-
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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 iniallele frequency under the following headings:

(i} natural selection : 4

(il genetic drift.

YA Maxing Sysem afe based A how man
P mates an odividve] k) durmg
one Breeding secson. bravipie thdude
\Momqug ond po\\jgcwvuj_

Menogamy - e Mdiong o d pour &
anUMals ity tne excwusion of omm
Q@\\jcjcmf\ ~“ondividued or oné SeX Nal wore
AU 0N e Mo, ‘ _
porygyn - one male Mot mc\usw‘c\u) Wt

d q;& c;} fevau ¢ _

polyandry - One femoyld make) wikn a numbe/

oF Maley 1 e same breedwg Ssewon

W) Some Specie) eAhDt MOt - Selettion Covrtsiip
ffroaly. Juccess ) covitship w vudy ang in
Con ve @ fesvld o/ Specico)- 5)96011'6 Sigm Srumulc
oV Hxed achion pecacyn veipone).

Yemale Chorce ~ assesng o neres signed)
0r fimen oy nactle).
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ADDITIONAL SPACE FOR ANSWER to question 14
Jowal SIeLhon selects ko Novactertsyia ar none
Lane suvival peneht an ’Wl(_’ Lﬂd wducu byt UK\OGE’J}‘I

e anence) of VVL L DA
Man Apccrfj Nl &exua/ Cf;ngr 7/;( P

Femlje 0ot enerally mccm;p:,cuaw Wit Malg)
CCV\JrCLﬁMY\y\ MoK CCIPITOUS, Meings Sty ochure)

ond perow icurs
N Some Speuiey vevereed sexva c@cmupmm

COA oClu(,
N lellng Speciey Mo e;jwmcr%o c/rf play ot
q fek o cwrmg ™e diploy Fumcl e therte

OCCurd-
Domunont Yyl er cpupy e cendre o Me lel i

Suporclnotit and jur Ne &t e Hngey o
‘Sodelike male) .
M e - e nvou,;fy uf\omcum accels 1o dfemedes

fov munng
Malle molle fiva rﬁj eI iV UAVINT] hgl’mny
o detinounce acte)y 10 demala Ben Lsing

“Llaberale’ welpen) SUth Gs HUsS, andert s hornJ.
Hont) Stanels aure tewovredole alllede) thad inoease
Kne ABNCY) Ok Sl oF O pr ﬁ [4itne))) o

0 Low para)ike vurdm Suggffh;/z/ szamy

unclividoal.
Male made vty cn e real of myuadoecl
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