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For this paper you must have:
e a ruler with millimetre measurements
e a calculator.

Time allowed
®* 2 hours

Instructions

® Use black ink or black ball-point pen.

¢ Fill in the boxes at the top of this page.

* Answer all questions.

® You must answer the questions in the spaces provided. Do not write
outside the box around each page or on blank pages.

® Do all rough work in this book. Cross through any work you do not
want to be marked.

Information

® The marks for questions are shown in brackets.

The maximum mark for this paper is 90.

You are expected to use a calculator where appropriate.
You will be marked on your ability to:

— use good English

— organise information clearly

— use scientific terminology accurately.
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Answer all questions in the spaces provided.

1 (a) Name the organelle in which an electron transfer chain is found in photosynthesis.

1 (b) One of the products of the light-dependent stage of photosynthesis is oxygen.
Name two other products of the light-dependent stage.

L RSP PPEPR
PSP PPEERRR
(2 marks)
1 (¢) (i) Whatis the function of oxygen in respiration?
(1 mark)
1 (c) (ii)) Without oxygen, less ATP is produced in respiration.
Explain why.
(2 marks)
Turn over »
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2 (a) (i)

A microbiologist isolated samples of the bacterium Staphylococcus aureus from the
noses of two people, A and B. He added samples of the bacteria from each person to
separate tubes. Each tube contained a liquid culture medium with a different antibiotic.

At first, the liquid in the tubes was clear but after 24 hours incubation the liquid in some
of the tubes had become cloudy. The cloudiness was due to the presence of large

numbers of bacteria.

The results are shown in Table 1.

Table 1

Antibiotic in liquid culture medium

Ampicillin Methicillin Vancomycin
Appea_rance of liquid in tube with Clear Clear Clear
bacteria from person A
Appea_rance of liquid in tube with Cloudy Cloudy Clear
bacteria from person B
Explain the results for the tubes containing the samples from person A.
(2 marks)
2 (a) (ii) The microbiologist set up a control tube for each experiment.
What would each control tube contain?
(1 mark)
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2 (b) One person worked in a hospital, the other worked in an office. Suggest whether
person A or person B worked in the hospital.
Explain your choice.
Person .............
REASON fOF CROICE ...ceiiiiiii ettt e e e e e e e e e e b e e e e e aeeeeenns
(2 marks)
5
Turn over for the next question
Turn over »
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3 (a)

3 (b)

A person’s carbon footprint is the amount of greenhouse gases the person’s activities
produce. Itis made up of a primary contribution and a secondary contribution.
What is meant by the primary and secondary contribution?

The primary CONTIDULION .......ooiii e e e e

Figure 1 shows the carbon footprint of a typical person in India and a typical person in
the United Kingdom.

Figure 1
India United Kingdom
Key:
Primary
contribution
Secondary
contribution

Total = 1020 Total = 9805

kg of carbon dioxide produced per year

Use the information in Figure 1 to describe two ways in which the carbon footprints
are different.

(2 marks)
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3 (¢) Some companies operate carbon-offset schemes to reduce their carbon footprint.
These schemes involve the planting of trees.
Explain how the planting of trees can reduce a company’s carbon footprint.
(2 marks)
5
Turn over for the next question
Turn over »
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4 (a) About one hundred years ago, red squirrels were the only species of squirrel found in
the wild in Britain. They were found in most parts of Britain. Grey squirrels are a
different species and are from North America. Early in the last century, a few grey
squirrels were released in southern Britain. They bred rapidly and spread.

Figure 2 shows the distribution of red squirrels and grey squirrels in Britain today.

Figure 2

Key:

Squirrel distribution

None

Fs . Red only
2
.S
»}' Red and Grey
],
Grey only
* & W

There is no evidence that grey squirrels are aggressive towards red squirrels.
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4 (a) (i) Suggest one way by which the spread of grey squirrels led to the distribution of red
squirrels seen today.

(2 marks)
4 (a) (ii)) The area labelled W on Figure 2 is the only place in southern Britain where red

squirrels are still found.
Suggest why.

Question 4 continues on the next page

Turn over p»
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4 (b) Ecologists carried out a study in two similar forests, P and Q, in northern Britain.

e P had only red squirrels living there.

®* Q had both red and grey squirrels living there.
The ecologists recorded the mean body mass of the female red squirrels in both areas.
They also measured the female red squirrels’ breeding success as the percentage
giving birth in spring, in summer or both.
The results are shown in Table 2.

Table 2
Female red squirrels
Breeding success / percentage giving birth
Forest Mean body
mass /g . In both spring
In spring In summer
and summer
P

(Red squirrels 317 56 50 26

only)

Q
(Red and grey 291 56 33 0
squirrels)
Use the information in Table 2 to explain the differences in breeding success between
red squirrels in forests P and Q.
(4 marks)
(S = I o 1o PRSP -
7
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Turn over for the next question
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5 (a) Coal fires in houses used to be common in towns in England and Wales. They were
banned because of the air pollution they caused. Air pollution may cause bronchitis.
Figure 3 shows the death rate from bronchitis in towns in England and Wales where
different amounts of coal were burnt.

Figure 3
X
300 - X
X % 9
®/Town A X X
200 x X
] X
Bronchitis % X X xx
X
deaths per X x X o x
100000 x X X X
population X X X
per year X
100+ X% x
X ><§ ®»Town B
% X
X X
O I I I
0 25000 50000 75000

Domestic coal consumption/tonnes per hectare per year

5 (a) (i) These data show a strong positive correlation with P<0.001.
Explain what is meant by this.

(2 marks)
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5 (a) (ii) Compare the data for town A with the data for town B shown in Figure 3.

(1 mark)
5 (a) (iii) Suggest one reason for the difference in bronchitis deaths between town A and
town B.
(1 mark)
5 (b) Bronchitis involves swelling of the lining of the airways in the lungs and the production

of thick mucus.

People with cardiovascular disease are more likely to die if they develop bronchitis than
people without cardiovascular disease.

Suggest one reason why.

(2 marks)

Turn over for the next question

Turn over p»
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6 (a) Succession takes place on a new brown-field site. This involves changes in the
vegetation on the site.
Explain why these changes take place.

6 (b) Ecologists compared the effects of different treatments in encouraging growth of plants
on a brown-field site. They selected five identical areas of the site and added a
different substance to four of the areas. They added nothing to the fifth area. A year
later they found the dry mass of the plants in each area.

The results are shown in Figure 4.

Figure 4

3500

3000

2500

Dry mass 2000
of plants/
gm? 1500

1000

500

Sewage Horse Tree Inorganic  Nothing
sludge manure bark fertiliser

Substance added to the area
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6 (b) (i) The ecologists chose dry mass instead of fresh mass to measure the growth of the
plants. Explain why.

(2 marks)
6 (b) (ii) Calculate the ratio between the dry mass of plants from the area where sewage sludge

was added and the dry mass of plants from the area where tree bark was added.
Show your working.

Ratio = ... 1
(2 marks)

6 (b) (iii) Horse manure contains a high proportion of undigested plant material and other
organic waste from horses’ guts.
Suggest two reasons for the difference between the result for the area where horse
manure was added and the result for the area where inorganic fertiliser was added.

(2 marks)

Turn over p
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7 (a) Urban foxes live in many towns and cities in England. A zoologist carried out a survey
on the number of urban foxes living in five different 1km? areas of a city. Each area
had a different number of people living in it.

The results are shown in Figure 5.

Figure 5
25 =
20 N
Estimated - s
number of
foxes in
1km?2 10 T
5 ©
0
0 2000 4000 6000 8000 10000

Number of people in 1km?

A student who saw these results concluded that more people living in an area was the
cause of fewer urban foxes living in the same area.

Do these results support this conclusion? Give reasons for your answer.

Do not write
outside the
box
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7 (b) Sarcoptic mange is a disease of foxes. It can cause death rates of up to 97% in
populations of urban foxes. Natural selection might result in a population of urban
foxes which are all resistant to sarcoptic mange.

Explain how.

Turn over for the next question

Turn over p»
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8 Figure 6 shows a section through a road and the land bordering it. On each side of
the road there is a bank with a hedge on the top. The south-facing bank receives
sunlight throughout most of the day. The north-facing bank is nearly always in shade.
There is a field on the other side of each hedge.

Figure 6
Field Hedge — Vegetation Road Vegetation— Hedge Field
r A \Af A N\ A N A \Af A N\

VOO UL

Sunny Shaded

south-facing north-facing
bank bank
8 (a) A biologist surveyed the plants and animals found along a 10-metre stretch of both the

south-facing bank and the north-facing bank. He found that on the south-facing bank
there were more species of animals than on the north-facing bank.
Explain why.
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8 (b) (i) Some biologists believe that busy wide roads such as motorways might lead to
allopatric speciation of small mammals such as field mice.
Explain how.

8 (b) (ii) Suggest how the biologists could determine whether field mice in fields on opposite
sides of a motorway belonged to the same species.

Turn over p»
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9 (a)

9 (b)

Pollen contains allergens which can cause hay fever in some people.
Explain how the breathing in of pollen leads to an allergic response.

(3 marks)

Figure 7 shows the mean pollen concentration in the air produced by different types of
plants over a 7-month period.

Figure 7
15 : ;
Tree pollen
10
5_,,..
0
15 ' :
Pollen Grass pollen
concentration 10
in air/
arbitrary 5
units
0
15 : ;
Other pollen
10
5

Mar Apr May Jun Jul Aug Sep
Month

2 0

WMP/Jun13/HBIOS

Do not write
outside the
box



21

A doctor recorded the number of new cases of hay fever reported by her patients each
month. Her data are shown in Table 3.

Table 3
Month March April May June July August | September
Number of new 0 > 7 23 21 14 3
cases of hay fever

9 (b) (i) The doctor concluded that most of her hay fever patients were allergic to grass pollen.
Use the data in Figure 7 and Table 3 to evaluate her conclusion.

9 (b) (ii)) Describe how a scientist could test whether allergy to grass pollen is the most common
cause of hay fever.

(2 marks)

Question 9 continues on the next page
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9 (c) Climate warming in the UK may change the occurrence of hay fever cases from that
shown in Table 3.
Suggest and explain two ways in which it may change.

(2 marks)
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ESSAY
You should write your essay in continuous prose.

Your essay will be marked for its scientific accuracy. It will also be marked for your
selection of relevant material from different parts of the specification and for the quality
of your written communication.

The maximum number of marks that can be awarded is:

Scientific content 16
Breadth of knowledge 3
Relevance 3
Quality of Written Communication 3

10

10 (a)

10 (b)

Write an essay on one of the topics below.

EITHER

Production and effects of carbon dioxide in the body and in the environment. (25 marks)
OR

There are many types of interactions and relationships between humans and other
organisms. (25 marks)

END OF QUESTIONS

If you want to make a plan write it here.

2 3

Turn over p

WMP/Jun13/HBIOS

Do not write
outside the
box



24

2 4

WMP/Jun13/HBIOS

Do not write
outside the
box



25

2 5

Turn over p

WMP/Jun13/HBIOS

Do not write
outside the
box



26

2 6

WMP/Jun13/HBIOS

Do not write
outside the
box



27

2 7

Turn over p

WMP/Jun13/HBIOS

Do not write
outside the
box



28

Copyright © 2013 AQA and its licensors. All rights reserved.

Do not write
outside the
box

2 8

WMP/Jun13/HBIOS




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




