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INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate
number in the boxes on the front page. Please write
clearly and in capital letters.

Use black ink. HB pencil may be used for graphs and
diagrams only.

Answer ALL the questions.

Read each question carefully. Make sure you know
what you have to do before starting your answer.

Write your answer to each question in the space
provided. Additional paper may be used if necessary
but you must clearly show your candidate number,
centre number and question number(s).

INFORMATION FOR CANDIDATES

Your quality of written communication is assessed in
questions marked with a pencil ().

The number of marks is given in brackets [ ] at the
end of each question or part question.

The total number of marks for this paper is 60.



Answer ALL the questions.
1 All humans have different phenotypes.
(a) Put a tick (v') in the box next to the statement
below that best explains the word phenotype to
complete the following sentence:

Phenotype describes the ...... an organism has.

.. genes ...

.. humber of cells ...

.. huclei ...

.. characteristics ...

.. chromosomes ...

[1]



(b) Genetic differences in humans are caused by
genes.

Each gene has more than one allele.

Draw a straight line to link each DESCRIPTION of
alleles, on the left, with its correct DEFINITION, on
the right.

DESCRIPTION DEFINITION

has more than two
alleles for a gene

homozygous

the alleles for the
gene are the same

heterozygous

each chromosome
has two alleles

the alleles for a gene
are different

each cell has a
different allele

[2]



(c) The Punnett square below shows the inheritance
of a characteristic caused by a recessive allele g.

G 9

G GG | Gg

g Gg ad

(i) Write down the genotype of a carrier.

answer = [1]

(ii) Write down the genotype that will show the
characteristic.

answer = [1]

[Total: 5]



2 Some disorders are inherited.
One of these disorders is Huntington’s disease.

(a) Complete the sentences below to show how
Huntington’s disease is inherited.

Put a around the correct word to complete
each sentence.

Huntington’s disease is caused by a change in
ONE

TWO

MULTIPLE gene(s).

Only one faulty allele is required to cause the
disease, because the allele is

DOMINANT.

RECESSIVE.

POWERFUL.

WEAK. [2]



(b) Genetic testing can be used for screening adults,
children and embryos.

Describe uses of genetic testing and the
implications of these tests for these people.

The quality of written communication will
be assessed in your answer.

[6]




(c) Genetic testing is viewed differently by different
people.

Write down ONE argument for and ONE argument
against genetic testing.

[2]
[Total: 10]




3 Microorganisms can cause disease.
They can reproduce rapidly.

A single bacterium will divide many times to form a
colony.

(a) Bacteria are added to a Petri dish. The dish is
sealed. After 24 hours the dish contains several
COLONIES of bacteria.

(i) What is the smallest number of bacteria that
could have been present in the Petri dish at
the start of the 24-hour period?

answer = [1]




(ii) A single bacterium can divide every
20 minutes.

One of the colonies has 4096 bacteria.

Calculate how long this colony has been
growing.

Show your working.

answer = [2]

10



(iii) A similar colony takes longer than expected to
grow to 4096 bacteria.

Which of these statements are possible
reasons why?

Put ticks (v') in the boxes next to the possible
reasons.

The Petri dish is too large.

There is a shortage of food.

They were left for too long.

There were not enough bacteria
to start with.

The temperature has been reduced.

[2]
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(b) A student studies two strains of bacteria. The
graphs, Insert, show the number of bacteria in
three flasks over a period of time.

(1) Describe the effect on the number of bacteria
after adding penicillin to FLASK C.

[2]

(ii) The student drew these conclusions ONLY
from information in the three graphs.
Assume the vertical axis of each graph has the
same scale.

1

2

After 2 hours there were more bacteria in
FLASK B than in FLASK A.

The growth rate of bacteria in FLASK A was
greatest at about 3 hours.

Resistant bacteria grew slower than
non-resistant bacteria because they had
less food.

After six hours, FLASK C mostly contained
resistant bacteria.

The growth rate of bacteria in FLASK C
increased after 5 hours because strain R-
had become resistant to the penicillin.

Which of the student’s conclusions could be
correctly drawn from the graphs?

Choose from 1, 2, 3, 4 and 5 above.

answer = [2]

12



(iii) Another student said that the results for
FLASK C clearly show why patients should
complete a course of antibiotics.

State whether the student was correct. Explain
your answetr.

[3]
[Total: 12]

13



4 Vaccinations help prevent disease.
(a) Edward Jenner discovered the first vaccine.

Read the article about Edward Jenner then answer
the following questions.

EDWARD JENNER 1749 - 1823

Edward Jenner discovered the first vaccine in
1796. He noticed that milk maids who caught the
mild disease of cowpox never caught the deadly
disease of smallpox. He thought that cowpox
must give protection against smallpox. To test
his idea he injected a small boy called James
Phipps with pus from a milk maid who had
cowpox. James caught cowpox. When James
had recovered, he injected James with pus from
a person who had smallpox. This would normally
have resulted in James getting smallpox, but he
did not. Edward Jenner had used cowpox pus to
invent the first vaccine.

14



(i) Using ideas about vaccines, explain how
Jenner’s treatment prevented James Phipps
from getting smallpox.

The quality of written communication
will be assessed in your answetr.

[6]

(ii) Use the example in the article to describe a
correlation between a factor and an outcome.

[1]

15



(iif)

(iv)

(v)

Explain the ethical issue that was involved in
the article about Edward Jenner.

[2]

One common argument is that the right
decision is the one that leads to the best
outcome for the greatest number of people
involved.

Explain why Jenner’s work is an example of
this.

[1]

If scientists were developing this vaccine
today, how would their methods be different
from Jenner’s?

[1]

16



(b) To prevent epidemics of infectious disease it is
necessary to vaccinate a high percentage of the
population.

The more infectious the disease, the greater the
percentage of the population that needs to be
vaccinated.

Explain why.

[2]

(c) Explain why vaccinations can never be completely
risk free.

[1]
[Total: 14]

17



5 Energy flows through food chains.

990000 kJ
reflected
energy

SUN 1000000kJ p| Wheat crop ——» humans

l

9200 kJ
lost or
wasted
energy

(a) Look at the energy flow chart.

(i) Calculate how much energy in the wheat is
passed to humans.

Show your working.

answer = kdJ [2]

18



(ii) Calculate the percentage efficiency of the
energy transfer from the wheat crop to
humans.

Show your working.

answer = % [2]

(b) Vegetarians do not eat meat. Use your answers to
part (a) and your knowledge of food chains to help
you to evaluate the sustainability of vegetarianism
compared to eating meat.

[3]
[Total: 7]

19



6 Nitrogen is recycled through the environment.
Explain how the process takes place.

A space has been left for you below to draw a diagram
as part of your explanation.

The quality of written communication will be
assessed in your answetr.

20



[6]

21

[Total: 6]



7 Biodiversity and sustainability are important for life
on Earth.

(a) Explain what is meant by BIODIVERSITY.

[2]

(b) Write down TWO reasons why biodiversity is
important.

1

[2]

(c) Explain what is meant by SUSTAINABILITY.

[2]
[Total: 6]

END OF QUESTION PAPER

22



BLANK PAGE

23



OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content
that it uses in its assessment materials. OCR has attempted to identify and
contact all copyright holders whose work is used in this paper. To avoid the
issue of disclosure of answer-related information to candidates, all copyright
acknowledgements are reproduced in the OCR Copyright Acknowledgements
Booklet. This is produced for each series of examinations and is freely
available to download from our public website (www.ocr.org.uk) after the live
examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any
third-party content in this assessment material, OCR will be happy to correct
its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First
Floor, 9 Hills Road, Cambridge CB2 1GE.

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

24




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


