In Africa, mammals called jackals are quite common. They feed on small herbivores such as
yvoung springboks and dik-diks, hunting in packs to catch their prey. They will also eat larger
herbivores such as kudu that have been killed by larger predators such as lions.

A farmer in South Africa found that a number of his sheep, while feeding on grassland, wera
being killed by jackals. He noted that jackals always kill sheep by attacking their necks. He
designed a plastic collar for the sheep that covered their necks. Mone of his sheep have
been killed since fitting these collars. Other farmers are now buying the collars to protect
their sheep from jackal attack.

(a)

(b}

(<)

(d)

(=)

(f)

(a)

The prey species of the jackal are usually primary consumers.

State the type of food that all primary consumers eat.

...................................................................................................................................... [1]
Mame the two carnivores identified in the text.

T e o e e e e e e e s e b ek s e s e e e e A e e s e e B e s e h e s e e A e A e b e A e e e e e e e a e ma e
e e e e e e et et e e e e e e e e e e e e o e e m s [1]
Construct a food chain for the jackal to show its relationship with sheep.
...................................................................................................................................... [2]
Suggest a reason why jackals survive better when they hunt in packs.
______________________________________________________________________________________________________________________________________ [1]

When the farmer started to use collars on his sheep. although none of his sheep were
being killed, the population of jackals did not decrease.

Suggest why the number of jackals did not decrease.

Mame two structures, found in the neck of a sheep, that could be damaged when jackals
attack it.

Some of the protected sheep die of old age and their remains are eaten by other
animals.

Suggest and explain why the collars of the dead sheep could create an environmental
problem.

[Total : 10]



The Ruddy duck, Oxyura jarmaicensis, is a native of Adimerica.

A flock of 20 birds was introduced into Britain from America before 1950,

The original flock settled guickly in their new habitat and started breeding. Numbers now
exceed S000.

The White-headed duck., Oxyuwra levucocephala, (a native of Spain) is a closely related
species to the Ruddy duck.

Female White-headed ducks are more attracted to male Ruddy ducks than to males of their
oW Species.

Cross-breeding between the two species produces a new wvariety of fertile duck.

The White-headed duck is now threatened with extinction.

Some conservationists are considering a plan to Kill the British population of Ruddy ducks to
prevent the White-headed duck becoming extinct.

Fig. 6.1 shows a male Ruddy duck.

Fig. 6.1

(a) State two features, wvisible in Fig. 6.1, that distinguish birds, such as the Ruddy duck,
from other vertebrate groups.

1

2 =1

(b)) (i) With reference to an example from the passage, describe what is meant by the
term binonvial sy sterrr.

=1

(ii) State two reasons, based on information in the passage, why the Ruddy duck and
Wihite-headed duck are considered to be closely related.

1

2

=1

(c) (i) Explain why Ruddy ducks would not become extinct, ewven if British
conservationists carried out their plan.

1

(if) Suggest one factor, other than the breeding habits of the Ruddy duck, that could
result in the extinction of a bird such as the White-headed duck.

(11

(d) The Ruddy duck feeds on seeds and insect larvae. The ducks are eaten by foxes and
humans.

Explain why these feeding relationships can be displayed in a food web, but not in a
food chain.
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Scientists are considering the use of a genetically engineered wvirus to kill a population of
the cane toad, Buwfo marnus, which is growing out of control in Australia.

This wirus will introduce a modified form of genetic material, responsible for hormone
production. The normal hormone causes the toads to mature in a similar way to hormones
causing puberty in mMmammals. The modified genetic material will prevent toads maturing,
leading to their death.

The toad was introduced into Australia because it eats scarab beetles, a pest of sugar cane
plants. Sugar cane is an important crop plant.

Animals such as crocodiles and dingos are predators of the toad, but the toad can kKill them
by squirting a powerful toxin.

(a) Define the term genetic engineering.

(b) State which part of the virus would carry the modified genetic material.
(e} (i) MName the hormone that causes puberty in male mammails.
(ii) State two characteristics that develop in a boy when this hormone is produced.
1 ... Al s e ml R e R R e R P R R SEsElEs A SIS S AR
2 (2]

The toad population is increasing out of control. In terms of a sigmoid growth curve, it is in
the exponential phase.

(d) (i) 1. Sketch a sigmoid growth curve using the axes below.
2. Label the axes (units are not neadaed).
3. Label the exponential phase of the curve.

[+]

(ii) Suggest one limiting factor, other than wviruses or predators, that could stop the
toad population rising.

() (i} Construct a food web for the organisms named in this question.

[2]

(ii) Complete the table by writing each of the organisms you used in the food web in
the correct colummn.

camivors herbivore producer

[31
[Total - 16]



The wild dog is one of the smaller African camivorous mMmammals. It has disappeared from
25 of the 39 countries where it used to live. Wild dogs hunt in packs,. feeding on antelopes,
which are grass-eating mammals.

A conservation programme has been started to increase the wild dog population in South
Adfrica. Farmers are worried about numbers getting out of control because wild dogs breed
at a wery fast rate. Howewver, conserwvationists are not concermed because the lion is a
natural predator of the dogs.

(a) Wild dogs are carnivorous mammals.

(i) Define the term carmivore.

S A |

(ii) State one external feature which distinguishes mammals from other vertebrates.

S A |

(b) (i) Suggesttwo reasons why numbers of African wild dogs are decreasing.-

1.

2. (21

(ii) Suggestwhat could happen to the species if numbers continue to decrease.

(c) Using the information in the passage abowve, construct a food chain for a wild dog,
including its predator.

Label each organism with its trophic level.

[4]
{d) It is important that the wild dog species is conserved.

(i) Explain the meaning of the term conservation.

(ii}) Outline the measures that could be taken to conserve a mammal, such as the wild
dog.

(=) 'When wild dogs die, nitrogen compounds in their bodies may become awvailable for
plants. Outline the processes that occur to make these nitrogen compounds in the
bodies of dead animals awvailable for plants to absorb.

[51

[Total: 19]



5.

Fig. 4.1 shows three species of zebra._

a)

()

(ch

[t}

(=)

EGerirs emrctralli

Egerers grevys

Eqgerirs =ctr=

Fig. 4.1

Describe omne method a scientist could use to show that the zZebras shown in Fig. 4.1
are different species.

[11

Studies hawe showwn that the hotter the enwvironment, the more stripes zebras hawve.

i)

i)y

State the twype of variation which would result in different nuMmbeaers of stripes .

[11

Study Fig. 4_1. Suggest which species of maebra lives in the hottest enwvironment.
[11

Ooccasionally, Zebras are born that are almost completely black. The changse in
appearance is the result of mutaticon .

L]

]

State the ternm that is used to describe the appearance of an organism.

[11

Define the term rmrufatiornr.

=21

Tsetse flies attack animals with short fur, sucking their blood and spreading diseases._

Fig. 4.2 shows a tsetse fly. This fly is an insect, belonging to the arthropod growup.

Fig. 4.2

State one feature, wisible in Fig. 4.2, which is common to all arthropods._

[11

State tewo features, wisible in Fig. 4.2, which distinguish insects from other
arthropod groups.
.

= =1

Scientists hawe discowveraed that zebras with more horizontal stripes attract fewer tsaetsae
flies.

(i)

Suggest why the stripes on the head and neck of the zebra would be an adwvantage
wwihen it feeds on grass on the growund._

=21

Describe how a species of zebra could gradually develop more horizontal stripes.

[Total: 14]



6.

Fig. 2.1 shows Safvinia molesta. which is an Australian freshwater plant, introduced to the
weaetlands of Mamibia as a sowurce of animal food. Howewer, in MNMamibia the plant reproduces
much Mmore guickly than in Auastralia. It guicklhy cowvers the surface of the water.

(a)

()

(iiiy W
is

Scientists are concermned about the environmental damage caused by S. mofesftas to the
aquatic habitats in the ecosysternm of the NMamibian wetlands.

(i) Define the term ecosysiaerns.

e 4 it o B 4 8 4 B e b St et [=1

(ii) Outlime how S molesfs ocould damage the aguatic habitats of the wetland
ecosyster.

___________________________________________________________________________________________________________________________________ [41]

S mofests is being controlled using an Audastralian beetle, Cyrfobagows saliniase. The
beaetle eats the growing points of the plant.

Suggest and explain winy

i) it is better to use a nmnatural consumeer of the plant than to apply herbicides in the
werater to kill it,

e e e e o [=2]

(af) it could be dangerous o the weaetland ecosysterm o introduce Aauastralian beetles.
[=1

The growth of S, molfesta is now under control.
Its population growth has followwed the pattern of a sigmoid curve.
i) Using the axes below, sketch a sigmoid growth curve for S, molesta. [11

(i) Label the phases of the sigmoid growth curnee. [3]

mnumiber
of plants

time s years

ng the information given in this question (pages 3 and 4), state omne factor that
miiting the growth of S molesta.

i [ - O [ S D |

i) Explain how btwo other named factors cowuld also limit the growith of S rrrolfesta.

1.

R Lo |

[Total: 19]



Fig-

6.1 shows three different insects.

Vespula lavopilosa Vespula rufa Calficera rulfa

(a)

insect 1 insect 2 iNnsect 3

Fig. 6.1
Insects 1 and 2 are more closely related to each other than to insect 3.

(i) Explain how the binomial names indicate that insects 1 and 2 are more closely
related.

2]

(ii) Explain how the appearance of the three insects suggests that insects 1 and 2 are
more closely related.

(=]

R

Vvespuwla fMavopifosa gives a painful sting. The insect shown in Fig. 6.2 is wveary similar in
appearance to Wespw/la fMavopifosa but does not give a sting.

(b)

(<)

Chrysotox e caurtunrm?

Fig. 6.2

Chryvsotoxurr cautum is verny similar in appearance to Wespula flavopilosa. Explain how
this is an advantage.

PP T P
D D D 0 D 0 R D B e e

2]

It is thought that Chrysotoxourm cawutourmn evolved from an insect that did not have any
stripes.

Suggest how these insects became striped.

B e

__________________________________________________________________________________________________________________________________________ [5]
[Total: 11]



8.

Fig. 1.1 shows a goliath beaetle, Golfaffius gigantewrns.

(a) State bwo features, wisible inmn Fig-
arthropaoad.
1 -
=2

a.,

that showw that

SGoliatfruas gigantewurs

is an

=]

“WwWarious arthropods are pests of date palms and cause much damagese to this important crop
throughowut the Middle East.

Fig. 1.2 shows cight species of arthropod that are pests of date palms.

N

Fig. 1.2
(b)) Use the key to identify each species. Write the letter of each species. B to H. in the
correct box in the key. One., A, has been done for youw.
ey
1 {a) Wings present go to 2
[ =] WWings absent go to 7
2 {a) Back laegs adapted for jumping Schistocerca gregania ™~ |
[{=% J?.?:.::inglegs [aT=34 adapted for go to 3
3 (a) Two pairs of wings go to 4
(B COne pair of wings Drosaopfiifa melanogaster |
a (a) WWings with hairs sows |
(=% VYWings with no hairs go to &
il B v e Sonesta cawtena |
© | faire, 2n, SPeharinas, Sherter Batmchodrs amydrautas |
S (a) Thonax with spots RAayrnochophorus fermugineu s
(=% Thorax with no spots Oryctos agamemmon |
=) Three pairs of legs Microcorotormes diversas |

Four pairs of legs

Ofigonycirus affasiaticus




Paesticides can be sprayed onto date palms o kill pests. This can damage the enwvironmeend.

(=)

Outlime the damagese to thhe aenwvironment that may be donmne by sprayving pesticides .

]

Aun altermativse o using pesticides biclogical comnbrol.

T he Senaegaless grasshopper is a seaerous peaest im West Africa. A fungal parasite of
grasshoppers is used as a means of biological control. Spores of the fungus arse sprayed
onto populations of grasshoppers.

HAun inwvestigation was carmied out to compars this biological control witlhh a pesticide_

Three fields were treated as follows:

i)

sprayed wwith fungal spores
sprayed with pesticide
Not sprayed

Exxpl

ain wihy one field was not sprayed.

[11]

The population density of grasshoppers was recorded for 22 daws after sprawving. The
results are shown inmn Fig. 1.3,

mean popualaticon
of Senegalese
grasshoppers S
mnumiber per m?

25

= Field mot
sprayed

Field sprawyed
wwrith pestcide

Field sprayed
F wwith fungal
sSpores

1o 15 25
time of
sSpraying time fdays
Fig. 1.3

Describe the effects of the two sprays on the populations of grasshoppers. “wou will
gain credit if you use data from Fig. 1.3 to support your answer.

pesticice

fungal spores

[5]

Explain the differences between the effects of the pesticide and the fungal spores
on the grasshoppers, as shown in Fig. 1_.3.

[<+]
[Total: 20]



Fig-

P == gy e
e P Py S B

A1 shows three annaelid species and Ascars fuarmbricoigdes, a species of nematode .

A S Errs
AT e i s

anmnalids. mermatode

Mmoot drawven o scale

(=)

(=)

(=D

LEC b ]

(=D

Fig. 1.1

State three features shown Dy the three annelid species that are ot shown by the
Nmnarmatode spaecies.

1

= e
= - - - - - =1

Organisms are given two mnarmes, e _g. MNereis ofive rsicofor.
State wihat is rmeaeant by the first marmee.

[11

ML diversicolor is a filter feedar. It filters plankton from sea water.

Annelids like AW, diversicolor formm amn important part of the ecoswsterns of estuarriaes_
Fish feaed omn annmneaelids when the sea cowvers the mud in the estuary.

Wi hen the tide is out wadimng birds are thhe main predators of anmnaelids_

Birds of prey are the main predators of the wading Dirds.

(i) Explain the termm ecospstarrr.

31

CiEy Use the space beloww to drasw a food chain for the estuary ecosSystaerm wihen the
tidle is owk.

=1

Describe the advantages of drawvwing a food web rather than a food chaim for an
Secosywsterm.

=1

The palolho wormm is a spaeciies of anmneaelid that lives on coral reaefs in the Pacific Ocearns.

A certaimn times of the wear, all the worms imn an area leawve their burrows o sSwinm o the
surface.

They all release theaeir gametes into the vwater at the sarme tirme.

This is KMnown as rmass e rim o -

Suggsest the advantages of  hawimng mass spavwning occurrimg only at certaim times of the
wear and not all yeor roord.

=]

MMeiosis is involved in producing gametes in paloho worrmes .

Describe how meaeiosis differs frorm miitosis amnd aexxplain why meaeiosis is importamt for the
production of garmetes_

=]

18]



10, Fig. 5.1 shows the nematode, Caenorfrabditis elegans.

Fig. 5.1

fad (id State the genus of this nematode.

....................................................................................................................................... [11

(1] State tvwo structural features of Nnematodes.
L
g
21

(b) MNematodes feed on dead and decaying material. Explain why this gives nematodes an
important role in ecosystems.

[ L= ] Fig. 5.2 shows the life cycle of . efegarrs. The diploid number of this species is 12,

adult which has
both male and
female sex organs

diploid body cells
of the adult

\ P\EQQ
sperm \
o

larval stage \
Ty . GD
bn 2

embryo passes out
of adult and

mnot draven to scale Ccontinues
development

Fig. 5.2

iy Suggest wihy there is wvery little genetic variation in the offspring of the adult nematode
showven in Fig. 5.2,

E xplaaim wwr meiliosis oocurs at P and miitosis occurs at OF
=]

L = e Y

d)y O efegans was one of the first organisms to hawe its genome sequenced.

A organism’s genome is the sum of all its genetic material. Gene sequencing identifies all
the component parts of the DMNA that makes up the genome.

State where DMNA is located in a cell.

[Total: 14]



11. MMyriapods are a group of arthropods that are common iy found in soil habitats in many parts of the
wworlcd. Famy myriapods arce wery smmall and not casy to tolaerkifye

Fig. 6.1 shows four species of myriapod. Not drawn o the same scale.

I el S SIS L N e Soigera e = e P N =
Aerrticola o= Porrc ter f s Cole o trate [Pt PP

=k

(=D

A}y

Fig- 6.1
State three features of all myriapods that are wisible in Fig. 6.1

Describe three features of myriapods that could be used to Mmake a dichotomous key to
distimnguish betweaeen the four species im Fig. &.71

MMitochondria are cell structures that contain a small guantity of DIAC

Scientists are sequencing the DRMNA of one particular gemne in mitochondria o help identify

different species of mamny animals incloding myriapods. The seqguences that they find are
called "barcodes".

iy State the part of thhe cell that contaimns most of the DA

______________________________________________________________________________________________________________________________________ [11

[ ] Suggest how DMNA barcoding might be useful in the conservation of animals., such as
miyTriapods.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [21
State the function of DN in cells.
______________________________________________________________________________________________________________________________________ 21

A stuadent found the following imformation about the feeding relationships betvween some
organisms imn a soil habitat.

Dead organic matter. such as leaves. provides food for bacteria and soil fungi.-

Earthworms eat dead leaves.

MMarmny millipedes feed on dead planmnt matter and also on soil fungi.
MMematodes feed omn bacteria and are eaten by springtails.
Centipedes are predators that feed on earthwormes=s. m pedes and springtails.

iy Dirawe a food web to show the feeding relationships described abowe.

1
iy Describe the roles of the soil organisms in the carbomn cycle.



12.

@) Fig. 1.1 shows five species of mollusc.
Fig- 1.1
Use the key to identify each species. Write the letter of each species (A to E) in the cormmect
box beside the key.
ey
(a) body is completely or partly covered in a shell go to 2
(b body is mnot completely covered or partly covered in a shell Lirmrax flawvus
a) shell is attached to rocks by thin threads Nyl s edolis
[(=}] shell is not attached to rocks by thin threads go to 3
(a) shell is a spire that comes to a point Boccirurrr windatom
b) shell is not a spire that comes o a point go to 4
(a) animal has tentacles Nautilues pormpilius
(b) animal has 2 tentacles Plarmnorbis plarnorbis
[31

(b)) State twwo features that are shown by all molluscs.

Facy. W_1

ot clrae T o saoalie

[a)y Use the key o identify each species. Write the letter of each species (A 1o ) in the comect
box beside the key One has been done for yous.
ey
T (=) lomng., marrowvw body, with or vwithouot legs go ton 2
(=) ;ﬁ;ﬂnﬁ‘gg and narrow. back legs are larger than go to 5
2 (aa) body without legs Sy wrrrroyors rrrodfitioficata B
(=] bodwy wwith legs which are all of the same size go to 3 J |
3 (aa) raised crest along the back of the body Tritewers cristatas |
[ =] Nno crest along the back of the body go o A4
4 (=) gills present Mecturors macoulosws
[ =0 no gills present A wstorTra tRgrdrTLerT?
5 (&) skin is srmooths go o & ] |
[ =T} skin is mnot smooth g;z;:::ﬁ??‘r_yneffa
& (=) digits end in swellings mﬁi‘;’asﬁi

()

digits do mot end in round swellings

FLrrar ferT OIS ia

[31
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13.

14.

Fig. 6.1 shows a lizard.

- — -
-
-
I
— I
= -

Fig. 6.1

The lizard is observed over a period of two hours.

@)

State two observations. other than movement. you could make about the lizard to show
that it is a living organism.

Fig. 6.2 shows the relationship between external and internal temperatures for a lizard and a |
mammal, such as a cat.

(b)

(c)

()

A0 — — mammal

body 0 |
temperature
= |
e 20 lizard
]
10 —
10 20 30 40

external temperature /[~ C

Fig. 6.2

Describe what happens to the body temperature of the lizard as the external
temperature drops from 20 °C o 10 °C.

Describe and explain two mechanisms that help to keep the body temperature of the
mammal constant when the external temperature drops from 20 °C to 10 °C.

Suggest why the mowvement of the lizard becomes slower when the external
temperature drops from 20 °C to 10 °C.

[Total: 12]



15.

Fig. 1.1 shows five mammals.

body length

Fig. 1.1

(rmammals not
drawn to scale)

(a) Use the key to identify each of these mammals. Write the letter for each mammal
Table 1.1.

(b} Fig. 1.2 shows a young deer feeding from its mother.

State two features

tail more than half that of body length

tail less than half that of body length

ears at top of head, with thick tail

ears at side of head, with thin tail

nose pointed, nose length longer than its depth
nose blunt, nose length shorter than its depth
front legs as wide or wider than long

front legs longer thamn wide

Table 1.1

go to 2
go o <4
Soiurus carolfifmensis
go to 3
Sorex araneus
Clettirmionormys glfareoclus
Talpas europacsa

Oy ctolagus cunicoulus

narrme of mammal

letter

Clethrmnonomys glareclflus

Oryctolagus curriiculus

Soiwrus carolinfensis

Sorex araneus

Talpa euwropasa

Fig. 1.2

wertebrates.

1

=2

[4]

[=]
[Total: &]

in

of the deer. wisible in Fig. 1.2, that distinguish mammals from other



16.

The seaweed, Cawlerpa faxifolia, lives in tropical oceans but is now also found in the
Mediterranean sea, where it grows at twice the rate of local seaweeds. As a result, the local
seaweeds are becoming rare.

Although not poisonous, Cauwlerpa produces a chemical in its cells that makes it inedible to
Mediterranean herbivores, such as sea urchins. They do not feed on it and their numbers are
decreasing. Carnivorous fish populations hawe also decreased by up to 50 9.

Marine conservationists are very concerned. At first they used chlorine to kill Cawlerpa but
are now considering the introduction of tropical sea slugs (herbivorous molluscs). Cauwlerpa
is part of their natural diet.

(a) The seaweed, Caulerpa faxifolia, is named using the binomial system.

Explain the term binomial system.

...................................................................................................................................... [=]
(b) (i) Suggestwhy the local seaweeds are becoming rare.
............................................................................................................................... [=]
(ii) Sea urchins are herbivores. Define the term herbivore.
............................................................................................................................... [1]
(iii) Swuggest why the populations of carnivorous fish hawve decreased by up to 50%.
............................................................................................................................... [=2]
(c) Suggest why using chlorine to kill Cawerpa might not be a good idea.
...................................................................................................................................... [1]

(d) (i) Suggest why conservationists are concerned about the effects of Cawlerpa on
other organisms in the Mediterranean.

(ii) Explain how the intrcduction of herbivorous sea slugs from the tropics could be
effective in re-establishing a balanced ecosystem.

................. S SRRSO -1

(ifi) Owuiline the possible dangers of introducing tropical sea slugs.

[Total : 14]



