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Answer all questions in the spaces provided.

1

1 (a)

The diagram shows a section through an eye.

Ciliary muscle

Suspensory Retina
ligament
Fovea
Lens

A student looked at a distant object and then looked at a close object.

Describe the changes that occurred in the ciliary muscle, suspensory ligament and
lens in order to focus the image of the close object on the retina.

Ciliary muscle

(3 marks)
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1 (b) When an image is focused on the fovea, it is seen in greater detail than when the
image is focused on any other part of the retina. Explain why.

(2 marks) | | —

Turn over for the next question

Turn over p»
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

0 &4

WMP/Jun12/HBIO4




2 (a) What is a hormone?
(2 marks)
2 (b) Adrenaline is a hormone that is released in times of stress.
Give three changes that adrenaline causes in the body.
L RSP PPRPR
2 et eeeeeeeeeeeeEeeeeeeeeeeeeaaate——eeeeeeeeaaasateeeeeeeeeaaaannaaaeteaeeeeeaaannrneeeeaeeeaaanns
OSSO ERRR
(3 marks)
Turn over for the next question
Turn over »
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3 (a) Figure 1 shows the bones of the arm and two muscles, A and B.

Figure 1

Muscle A
Muscle B

Muscles A and B are an antagonistic pair of muscles.

Explain the advantage of skeletal muscles being arranged in antagonistic pairs.

0 6

WMP/Jun12/HBIO4



3 (b) Figure 2 shows two sarcomeres from a relaxed skeletal muscle.
Figure 2
H-zone Z-line

— !_A_\ —
T . J\ J _

Y '

I-band A-band
|
1.0um

3 (b) (i) What happens to the length of the A-band, I-band and H-zone during contraction?

(2 marks)

3 (b) (ii) When the muscle contracted, the length of each sarcomere shown in Figure 2
was two-thirds of its relaxed length.

Use information from Figure 2 to calculate the length of one contracted sarcomere in
micrometres (um). Show your working.

Length of one contracted sarcomere = ..............cooiiiiiiiiiiinnn. micrometres
(2 marks)

Turn over p»
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4 (a) What is meant by negative feedback?

(2 marks)
In very cold conditions, a person may develop hypothermia as the core body
temperature starts to fall.

4 (b) As the core temperature falls from 37 °C to 35°C, the rate of shivering increases.
Shivering is a response produced by the body that may reverse the fall in core
temperature.

Explain how shivering helps to reverse the fall in core temperature.
(2 marks)
08 WMP/Jun12/HBIO4



4 (c)

Below 35°C, normal temperature regulation mechanisms begin to fail. The body is in
hypothermia.

Doctors can treat patients with hypothermia by getting them to breathe in warm,
humid air.

Explain how breathing in warm, humid air would help a person to recover from
hypothermia.

Turn over for the next question
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There are no questions printed on this page
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5 (a)

Scientists investigated the effect of a drug called tamoxifen on the risk of developing
breast cancer. They recruited 13 000 healthy women volunteers and divided them into
two groups at random.

The women in
e one group took a tablet containing tamoxifen each day
e the other group took a placebo (a tablet not containing tamoxifen) each day.

The scientists recorded the number of cases of breast cancer in each group over
5 years.
Figure 3 shows the results.
Figure 3
35

30 7/

25

Number of

20
breast cancer .
cases .,
per 1000 15 / ~ "~ Tamoxifen

women

10 J

0 1 2 3 4 5 6
Time/years

After 2 years, the ratio of breast cancer cases in the women taking the placebo
compared with those taking tamoxifen was 2:1.

Use the information from Figure 3 to calculate this ratio after 4 years.

Show your working.

Ratio of breast cancer cases, placebo : tamoxifen = ...................o
(2 marks)

Question 5 continues on the next page

11

Turn over p»

WMP/Jun12/HBIO4

Do not write
outside the
box



12

5 (b) The growth of some breast tumours is increased by oestrogen.
Figure 4 shows how oestrogen affects the rate of cell division in breast tissue.

Figure 4

Receptor Oestrogen-receptor
protein complex

l

Binds to DNA leading
to cell division

Oestrogen | +

Some breast tumours are stimulated to grow by oestrogen. Tamoxifen is used to treat
these breast tumours. In the liver, tamoxifen is converted into an active substance
called endoxifen.

Figure 5 shows a molecule of oestrogen and a molecule of endoxifen.

Figure 5

Oestrogen Endoxifen

5 (b) (i) Endoxifen is able to bind to the oestrogen receptor protein. Explain why.

(2 marks)
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5 (b) (ii) Tamoxifen reduces the effect of oestrogen on cells in breast tissue.

Use information from Figures 4 and 5, and your own knowledge, to suggest how.

Turn over for the next question

Turn over p
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6 ‘Bt maize’ is a crop plant that contains the Bt gene from a bacterium. This gene
produces a protein that poisons insects that eat the maize.

Scientists used a bacterium called Agrobacterium to get the Bt gene into the maize.
This bacterium contained a plasmid with the Bt gene and a gene for resistance to a
substance called kanamycin.

The diagram shows stages in the transfer of the Bt gene into the maize.

Bacterial DNA

Stage 1
Bt gene in plasmid put
into Agrobacterium
cells to produce
Bt-Agrobacterium cells

Plasmid carrying
Bt gene and gene
for resistance to
kanamycin

i

Petri dish containing
Bt-Agrobacterium

to infect maize cells
Stage 2

Discs of maize tissue

placed on culture of
Bt-Agrobacterium cells ‘ . L
Discs of maize tissue

in growth medium

Petri dish containing
kanamycin

Stage 3
Discs transferred to growth
medium containing kanamycin,
which usually kills plant cells

Discs of dead
maize tissue

&

Disc containing
living maize tissue

Stage 4
Each disc containing
living cells transferred
to growth medium that
stimulates these cells
to divide and form
new maize plants

1 4
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6 (a) The growth medium containing kanamycin (Stage 3) is used to select for maize tissue
that contains the Bt gene. Explain how.

(1 mark)
6 (b) All the cells of the maize plants produced at Stage 4 contain the Bt gene.
Explain why.
(2 marks)
6 (c) Kanamycin is an antibiotic. Some scientists are concerned about the gene for
resistance to kanamycin being present in maize which is eaten by humans.
Suggest why.
(2 marks)
Question 6 continues on the next page
Turn over »
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6 (d)

The caterpillar of the European corn borer moth feeds on maize plants. When the corn
borer caterpillar eats Bt maize, the Bt protein is activated by the unusually high pH
(pH10) in the insect’s mid-gut. This activated protein attaches to a specific receptor
protein on the cell membranes of cells lining the insect’s gut. This causes the gut cells
to die and kills the insect. Scientists have demonstrated that the Bt protein is not
poisonous to humans and that it is safe for humans to eat Bt maize.

Use this information to suggest why the Bt protein is not poisonous to humans.

16
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Turn over for the next question
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7 The graph shows changes in the permeability of a section of axon membrane to two
ions involved in producing an action potential.

< Refractory period >
1.0
/
\ A
Permeability 0.8 [ -
of axon by
membrane 0.6 B
to ion/arbitrary | \
units 0.4 | \
\ \
0.2 / -
0.0 nc
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time after start of action potential / milliseconds
7 (a) Name ions A and B.
A e e e e e e e e e e —————eeeee e e e e e ——————aaaeeeeaaa————rtaeaaeeaaaannaaeaaaaans
B e e e e e e —eeee e e e e ———etaeee e e e e e —rteeeeeaeeeaaannaaareaaaenn
(1 mark)
7 (b) What is meant by the refractory period?
(1 mark)

7 (c) (i) The maximum frequency of action potentials along this neurone is 500 per second.
Use information from the graph to explain why.

(2 marks)

WMP/Jun12/HBIO4
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7 (c) (ii) The brain uses nerve impulses from sensory neurones to distinguish between stimuli of
different intensities.
Explain how the length of the refractory period prevents the brain from distinguishing
between stimuli that are above a certain intensity.
(2 marks)
6
Turn over for the next question
Turn over »
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8 (a) Scientists can use restriction enzymes to cut a sample of DNA into shorter pieces.
The lengths of the DNA pieces can be measured in units called ‘base pairs’.

Explain why a ‘base pair’ is a suitable unit for measuring the length of a piece of DNA.

(2 marks)

8 (b) Sickle cell anaemia is caused by a point mutation in the haemoglobin gene. Doctors
have developed a test for the allele causing sickle cell anaemia using a restriction
enzyme called Ddel. The allele for normal haemoglobin, HA, can be cut by Ddel.
The allele for sickle-cell haemoglobin, HS, cannot be cut by Ddel.

The method used by the doctors involves the following steps.
1. Take samples of cells from a person and extract the DNA.

2. Treat the DNA with restriction enzymes other than Ddel to cut the DNA into many
fragments.

3. Carry out PCR (the polymerase chain reaction) using primers that are specific for
part of the haemoglobin gene.

4. Add Ddel enzyme to the DNA produced by the PCR.
5. Find the lengths of the resulting DNA pieces.

8 (b) (i) Whatis a primer?

(1 mark)
8 (b) (ii) How can a primer be specific to part of the haemoglobin gene (step 3)?
............................................................................................................................... ( 1mark)
8 (b) (iii) Why is it necessary to carry out PCR on the extracted DNA (step 3)?
(1 mark)

2 0
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8 (c)

8 (c) (i)

Mustapha and Shahira are both carriers of sickle cell anaemia. Shahira is pregnant
and they want to know if their baby will have sickle cell anaemia.

The doctors tested samples of DNA from Mustapha, from Shahira and from the fetus.

They used the method described in part (b) to test for the allele responsible for sickle

cell anaemia. The primers used in this method were specific for the base sequences

that occur 55 base pairs before the point of mutation and 55 base pairs after the point
of mutation in the haemoglobin gene.

The table shows the results.

Length of DNA pieces after
Source of DNA digesting with Ddel
| base pairs
Mustapha 110 and 55
Shahira 110 and 55
Fetus 110 only

Explain the results of the tests on Mustapha’s and Shahira’s DNA.

Question 8 continues on the next page

2 1
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8 (c¢) (ii) What can the doctors tell Mustapha and Shahira about the risk of their baby having
sickle cell anaemia? Explain your answer.

(2 marks) 10

2 2
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Turn over for the next question
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9 (a) (i)

A young woman had a baby son. She claimed that a famous footballer was the father.

The baby had blood group O and was Rhesus positive (Rh+).
The woman had blood group A and was Rhesus negative (Rh-).
The footballer had blood group A and was Rhesus positive (Rh+).

Explain how it is possible for the footballer to be the baby’s father.
You may use a labelled genetic diagram, or diagrams, in your explanation.

Use the following symbols to represent alleles.

I = the allele for blood group A
|2 = the allele for blood group B
|

= the allele for blood group O

D = the dominant allele for the D-antigen (Rhesus positive)
d = the recessive allele for Rhesus negative

2 4
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9 (a) (ii) Your answer to part (a) (i) does not prove that the footballer was the baby’s father.
Explain why.

9 (b) (i) If this mother became pregnant again with a Rhesus positive fetus, she may produce
an immune response against the fetus. Explain why.

9 (b) (ii) The mother was injected with antibodies specific to the D-antigen immediately after
she gave birth. This was to prevent an immune response against a future fetus.
Suggest how the injection of these antibodies would prevent a future immune
response.

(2 marks)

Turn over p
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10

10 (a)

Follicle stimulating hormone (FSH) is one of several hormones that control the
menstrual cycle.

Explain how hormones control the menstrual cycle.

2 6
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10 (b) Scientists measured the concentration of FSH in the urine of men and women of
different ages.
10 (b) (i) The scientists were able to use the concentration of FSH in urine as a measure of the
FSH being produced. Suggest why.
(3 marks)
(EXIra SPACE) .....cooooeeeeeeeeee e
Question 10 continues on the next page
Turn over »
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Figure 6 shows the scientists’ results.

Figure 6

Menopause

~
3.0 <

W(Smen
2.5 N\

2.0

FSH concentration
in urine/arbitrary 1.5
units

1.0

Puberty

T~
<
} @
S

0.0
0 10 20 30 40 50 60 70 80

Age/years

10 (b) (ii) Use information from Figure 6 to describe the similarities and differences in FSH
production in men and women.

2 8
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10 (b) (iii) Other than changes in FSH production, give two changes that occur in the bodies of
most women between the ages of 40 and 50 years.

L USRS
2 e et e oottt oottt eeEe e ettt e e et e e e bt e e e At e e e bt e e e bt e e anae e e anneeeanbeeeaneeeenes
(2 marks)
10 (c) Another group of scientists investigated the effects of the consumption of caffeine and

alcohol on the production of FSH.
They recruited 93 women aged between 20 and 40 years. For each woman they
measured

the concentration of FSH in her urine
e the amount of caffeine she consumed each day
e the number of alcoholic drinks she had each week.

Figure 7 shows their results.

Figure 7
Caffeine consumption Number Mean FSH concen_tratlon
/ mg per day of women | arbitrary units
(* standard deviation)
0 35 0.35 (x 0.23)
< 300 48 0.41 (£ 0.21)
> 300 10 0.48 (x 0.21)
Alcohol consumption Number Mear; FSbH concen_tratlon
| drinks per week of women arbitrary ur!'ts.
(* standard deviation)
0 26 0.45 (x 0.29)
1-3 64 0.38 (x 0.19)
>3 3 0.29 (x 0.09)

10 (c) (i) The scientists only reported measurements of FSH concentration taken during the last
5 days of each woman’s menstrual cycle.

Why did the scientists only report results taken at this stage of the menstrual cycle?

(2 marks)
Question 10 continues on the next page
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10 (c) (ii) The scientists used the standard deviation as a measure of the variability of their

10 (d)

10 (d) (i)

results.

Why is it better to use standard deviation rather than the range of results as a measure
of variability?

The scientists performed a statistical test to compare the mean concentration of FSH
in those women consuming caffeine with those who consumed none.

Give a suitable null hypothesis.

30

WMP/Jun12/HBIO4

Do not write
outside the
box



31

The scientists used the same test to compare the mean concentration of FSH in those
women consuming alcohol with those who consumed none.
Each statistical test gave a probability value greater than 0.05.

10 (d) (ii) A journalist suggested this study showed that consumption of caffeine and alcohol
affects the production of FSH in women.

Evaluate this suggestion.

END OF QUESTIONS
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DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Copyright © 2012 AQA and its licensors. All rights reserved.

32

WMP/Jun12/HBIO4





<<
  /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




