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1 (a) State three uses of energy in the human body.

(b) Fig. 1.1 shows part of the digestive system of a human.
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Complete Table 1.1. One row has been done for you.

Table 1.1
function name of structure letter from Fig. 1.1
pushes food to the stomach oesophagus A
assimilation of amino acids to produce .
plasma proteins ;&m K

storage of bile Gall bladdes L
secretion of insulin Pancreas C
absorption of fatty acids and glycerol ,XML intestine. H /D
secretion of pepsin X’tDMaC—k B
digestion of starch X modl rmiealne H/D

[6]

(c) Describe the role of the liver in the recovery from oxygen debt after strenuous exercise.

(d) Alcoholis a drug.

Define the term drug.
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(e) (i) State two immediate effects of excessive alcohol on the body.

: 9towsma.d¢pwmt .................................... '

[2]
(f) Pregnant women are advised not to drink alcohol as it may have harmful effects on the fetus.

(i) Outline these harmful effects.

[only 2 needec from] 5:Fetol. adsokal. dyndrome

A Miscannioge............. (FAS) oo
2. Pruemnatine. bisdh.. oo

&.vabmﬂnwught ..............................................................................
Ly Addacdu / ..................................................................... 2]

(ii) State two harmful substances other than alcohol that can cross the placenta.

1 Nicalwe, . [oniy 2 needed fpom ]
2. akhoawjv'mbexwlemv/(mbm .......................
3- Heavy metals example: lead | Mevewry- 14
L Penliosdts [Total: 21]

5 Medieinod druugd
é Su‘au d}uas example howin
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2 (a) Fig. 2.1 shows the human population of a country between 1910 and 2020.
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Fig. 2.1

(i) Calculate the percentage increase in the population of the country between 1940 and
2020.

Space for working.
Popu)ahon in 1240 = 20 millien
Population ta 2020 =136 million

% inexeare =
136-20 4 (00 = 530/ 580
EZ 3]

(ii) Describe the factors that could cause the change in the population size between 1940
and 2020, shown in Fig 2.1.
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(b) Some countries have invested in biofuels such as ethanol, biomass and biodiesel.

(i) Describe how ethanol can be made by microorganisms.

Via  anaesnobic 7

(ii) Some countries use large areas of land to grow maize plants. This crop plant can be
used to produce biofuels.

Discuss the negative impact on the environment of growing large-scale monocultures
of crop plants such as maize.

CAng b o] e 8:.0ven:use ..
196.150 ceatals BYC oo hestaeaded
A doss i yorely %kablta.t ......... 9 POM-’V\% ......

Aol ewdion. ... the...atmosphas

5 PonMbgmvbboW kv

_______________________________________________________ 10.- Aoid erosion |

[Total: 12]
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3 The American writer Ernest Hemingway lived on the island of Key West in Florida, USA in the
1930s. During this time he was given a male cat by a sea captain.

The cat had more toes than usual. This inherited condition is called polydactyly. The allele for

polydactyly is dominant.

(@) Define the term inheritance.

(b) Fig. 3.1 is part of a pedigree diagram for Hemingway’s cats.

0o

O

11 12 13

Key:

female cat with normal
number of toes

male cat with normal
number of toes
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(i)

(ii)

© UCLES 2020

9
State the genotypes of cats 5, 6 and 14 in the pedigree diagram in Fig. 3.1.

Use the letters T and t.

Explain why none of the offspring of cats 3 and 4 have inherited polydactyly.

Use the information in Fig. 3.1 in your answer.
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(c) Scientists published the results of an investigation into the DNA of cats with and without
polydactyly. They compared the base sequence from a particular region of DNA that controls
the development of the limbs.

Table 3.1 shows the base sequences.

Table 3.1
cats without polydactyly AGACACAGAAATGAG
Hemingway’s cats with polydactyly AGACACGGARAATGAG
cats with polydactyly from Oregon and Missouri in the USA AGACACGGARATGAG
cats with polydactyly from the UK AGACACAGTAATGAG

(i) Describe how the base sequences of the cats with polydactyly differ from the base
sequence of cats without polydactyly.

LA M.
.(als...p1om..00mal... nummabitou ______ howe .

? Lote. With, poluydactly bome GGA 0R AGT.....
->Bw7m°iamd/.gbvu.o\t ............................................ 2]

(ii) State the name of the process by which base sequences in DNA are changed.
mm ........................................................................................................ [1]

(iii) The base sequences in Table 3.1 provide evidence that indicates which country the male
cat given to Hemingway in the 1930s came from.

Suggest which country this cat came from and give a reason for your choice.

Q’(&%@ﬂ- ..... and. Mossownt. cals 2]
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(d) Fig. 3.2 shows part of a DNA molecule from a chromosome of a cat.

Complete Fig. 3.2 by writing the letters for the base sequence of the other strand of the DNA
molecule.

— G ...  —
Fig. 3.2
[1]
(e) Explain why polydactyly is an example of discontinuous variation.
.B.Me ...... 2he...p huwbd.p.eg ...... ore. duslinc . wikh
bwazu-é@- ______ »Pkm.o La,pu
............................................................................................................................................. [2]

[Total: 13]

© UCLES 2020 0610/43/M/J/20 [Turn over



12

4  Xerophytes grow in habitats with low rainfall and soils that often have high concentrations of salts.

Fig. 4.1 shows the xerophyte Yucca treculeana growing on salt flats.

Y. treculeana

Fig. 4.1

(@) (i) Explain how xerophytes, such as Y. treculeana, are adapted to absorb sufficient water in
the conditions in which they live.

LA L b o
Ige\ua ........ kw ........ deep note Lo obsonh ...
woken. ffom the.  walen table.... ...
2. Jhe. feets _ong. maa*dafm%t
bedow the supce To. alosank. wiaker. winn...
‘"t .

1o alosoh,:l:wabu»
S0iLA°
i.bguobrw\. many Limes to a—"w .
vong Lange Jusjoce. onea fon obsonplin

db w ate: -
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(ii) Explain how xerophytes are adapted to reduce water loss to the atmosphere.

[Aoyg 3300

1. fﬂwa ....... houne LO w_Meomal. . WALy
d

B leaves
6:Hawve..on. Leowes. 7:Low tror iralaen

......... [3]
ale..

(iii) Xerophytes often have many defence mechanisms that reduce or prevent herbivores
eating them.

Suggest how xerophytes protect themselves against herbivores.

Brsdhey have spines. 4:Jhey

............................................................. [2]
trap inSeckr
(b) Forest ecosystems can be affected by acid rain.

Describe how the production of acid rain and its effects on forest ecosystems can be reduced.

3: Wae. Ylkers | sovubbers o chimnsgs..........

3R¢M¢&MUQ&SM% AAIVLNAUIN. W [4]
301l

[Total: 13]

Ao natse pH ¢ Lolls
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5 Bacteria are classified in the Prokaryote kingdom.

(a) State two features of animal and plant cells that are not found in prokaryotes.

5. Vacueles | Veaidlea
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(b) Methicillin-resistant Staphylococcus aureus (MRSA) is a type of bacterium that is resistant to
some antibiotics.

Fig. 5.1 shows how a population of bacteria may develop antibiotic resistance and how the
antibiotic resistance can be passed from one strain of bacterium to another.

patient 1

U &% population of pathogenic bacteria A in
UG

treatment with antlblotlc Z started

] \ population of pathogenic bacteria A in
patient 1 in the middle of treatment
\\ . with antibiotic Z

’\ population of pathogenic bacteria A in
patient 1 when treatment with

%\ ’ antibiotic Z was stopped
transmission of bacterla A to patient 2

bacteria A and B in patient 2
Y 4 l"©*% p
\
’ not to scale

Key:
- bacterium of strain A bacterium of strain B
resistant to antibiotic Z resistant to antibiotic Z
- bacterium of strain A bacterium of strain B
not resistant to antibiotic Z not resistant to antibiotic Z
""" dying bacterium of strain A @ plasmid
Fig. 5.1
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Explain how resistance to an antibiotic develops in a population of bacteria and spreads in
the human population.

MNAG  n & sMall number bacterio. due
Koo swandom. event:: Jhe  ontihiodis.  killa. the. ...
bocterwa that. do. net. howe. the. . mutolien.: .

.. Raistont _bodberss. . howe na. compelition . 5\«%

(c) Explain how the development ‘of resistant bacteria, such as MRSA, can be minimised.

L 30T
A vau,be.....l.m ....... anlibiolics.. Mas gban........

B Moke Aure people tomplate. Jhe . Lounie. 9.
........... RINECDIOTAGA ...
W5 Mee. . tombination & anlibiofica.....
..... ¢ Do.not we the lame. ondihiokec. bova lﬁtwa‘, 3]

7 Uee cq) antibiodxes in M [Total: 11]
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6 In many parts of the world dairy cattle are kept in large barns and reared intensively, as shown in
Fig. 6.1.

Fig. 6.1
(@) Food for cattle that are reared intensively includes cereals, such as maize and barley.

Ecologists have calculated that it is more energy efficient to grow crops for human consumption
than for food for livestock.

Explain why intensive rearing of livestock is not an efficient use of crops.

Eﬁ%?)kwm] .....................................................................................................
Jhere. will; be. Sewen, trophic. Levete s the Sood chaain ..
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(b) The urine and faeces from cattle kept in barns is removed and treated in the same way as -
human sewage to avoid polluting the aquatic environment.

Outline the effects of untreated waste from cattle on the aquatic environment.

2. Jnencaned. sk nidk ok waler-borne. dideases ...
..3....31\.(11.&:».44 ..... ongance.. combaml.. of .2 /l@/«u ......
4 Ineneantd growth. o dracteria. /de.aom.po.lm
5:. Bacterua. /dewmpoxm _____ ude. up ol the.  disolved.

.0%deen.: 6 Death. .nf. Ongonssma... thak.. )u.(#m

......... 1:. Sulfiophicalion. suesulls:. .
8. ﬂmmﬂ’ 4 added ? Plast griwth mncreases. -

(c) Intensive livestock production could be one way of preventing famine.

Describe the causes of famine.

fﬁ ......... 3. R i —

2 WM.A / duddem. . mgn.wtcbn ..... w:th.._.mgde%gzg ............
_________ nesownces. fov. the  populalion.. ...

.......... 3: Dnought | Youds destroy Lisne- stocks [cropa....
4- . Powzxze .............................................................................................................. 3]

[Total: 10]

© UCLES 2020 0610/43/M/J/20



20

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2020 0610/43/M/J/20





