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Answer ALL questions.
Some questions must be answered with a cross in a box [X.

If you change your mind about an answer, put a line through the box $¢
and then mark your new answer with a cross [X.

1 The presence of some ions in compounds can be identified using a Bunsen burner flame.
(@) (i) Some metal ions give characteristic colours in a flame test.

Describe how to carry out a flame test on an unknown solid.

(ii) Which of the following ions does not give a red flame?

barium

calcium

O 0O o o

A
B
C lithium
D strontium

(iii) Some anions can also be identified by heating in a Bunsen burner flame.
A compound heated in a test tube in a Bunsen burner flame gave off a
brown gas and caused a glowing splint to relight. The formula of the ion
responsible is

A Br

B NO;

C NO;

O o oo

D O”
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( )
(b) A flame test on a white powder gave a lilac flame colour. Dilute hydrochloric acid
was added to a second sample of the same powder in a boiling tube and the gas
< produced bubbled into limewater. The limewater turned cloudy.
o
: Give a possible formula for the white powder.
£ (2)
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2 This question is about water.

(a) Water is a polar covalent molecule. The strongest intermolecular forces between
water molecules are hydrogen bonds.

(i) The O—H bond in water is polar because, when compared with the
hydrogen atom, the oxygen atom has

A ahigher mass number

B alarger atomic radius

C greater electronegativity
D

more electrons

(i) Draw a diagram of a hydrogen bond between two water molecules in ice.

Show the value of the H—O—H angle within a molecule and the value of the
O—H—O0 angle between the two molecules.

(i) Explain why hydrogen bonding causes ice to be less dense than liquid water.
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~
(b) Liquid water is a good solvent for many, but not all, ionic compounds. Which is
least soluble in water?
(1)
[J A barium hydroxide
[0 B calcium hydroxide
[J € magnesium hydroxide
[] D sodium hydroxide
(Total for Question 2 = 6 marks)
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( )

3 Electrons in atoms occupy orbitals.

(@) Draw in the boxes the shape of an s-orbital and a p-orbital.

s-orbital p-orbital

(2)

(b) State what is meant by the term first ionisation energy.
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(c) (i) The graph shows the first ionisation energies for a series of six consecutive
elements A-F. The letters are not their chemical symbols.

Complete the graph of the first ionisation energies for the next five elements.
(3)

2500

2000 /
4
1500 \
1000
\/\/ |
500

A B C D E F G H J K

(2)
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~
(d) Successive ionisation energies can give information about the electronic structure
of an element.
Which of the following sets of data showing the first four ionisation energies,
in kJmol™, of four elements is most likely to belong to boron?
(1)
] A 1086, 2353, 4621, 6223.
(] B 900, 1757, 14849, 21007.
[] € 801, 2427, 3660, 25026.
[ D 578, 1817, 2745, 11578.
(Total for Question 3 = 13 marks)
J
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4 This question is about redox chemistry.

(@) (i) Write an ionic half-equation for the reduction of chlorine molecules to
chloride ions.
State symbols are not required.

(ii) Write an ionic half-equation for the oxidation of chlorine molecules to
chlorate(l) ions in the presence of cold, aqueous hydroxide ions.
State symbols are not required.

(iii) Combine the two equations in (a)(i) and (ii) to give the ionic equation for the
reaction of chlorine molecules with cold, aqueous hydroxide ions.

(iv) Use your answer to (a)(iii) to explain why the reaction is described as a
disproportionation reaction.

(b) A different ion containing chlorine is formed if the solution of aqueous hydroxide ions
is hot.

Give the formula of the chlorine-containing ion and the oxidation number of
chlorine in this ion.

10
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( R
(c) (i) Bromine can be extracted from seawater containing bromide ions
using chlorine.
< . . . . . . .
- Write the ionic equation for this reaction. State symbols are not required.
< (1)
2
o
=
£
(48]
tc
=
=
(@)
g (i) Identify one hazard associated with carrying out this reaction in a school
a laboratory and a safety precaution other than wearing a laboratory coat and
eye protection.
(2)
.
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E (Total for Question 4 = 10 marks)
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5 This question is about magnesium.

(@) (i) Complete the electronic structure of a magnesium atom.

(ii) The bonding in magnesium results from

(|

A strong electrostatic attractions between oppositely charged ions

B strong electrostatic attractions between the nuclei of magnesium atoms
and a shared pair of electrons

C strong electrostatic attractions between positively charged ions and a sea
of delocalised electrons

D weak dispersion forces between magnesium atoms

(b) Magnesium exists as three stable isotopes. One isotope has a relative
isotopic mass of 25.0.

State what is meant by the term relative isotopic mass.

(c) What are the numbers of protons, neutrons and electrons in an atom of
magnesium which has a mass number of 25?7

-
N

12 protons, 13 neutrons and 12 electrons
12 protons, 25 neutrons and 12 electrons
13 protons, 12 neutrons and 13 electrons

25 protons, 13 neutrons and 12 electrons.
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(d) The relative atomic mass of a sample of magnesium was found to be 24.3.
The percentage composition for two of the three isotopes is given in the table.
Use these data to calculate the percentage composition of the third isotope and
hence its relative isotopic mass. Give your answer to an appropriate number of
significant figures. You must show your working.

Relative isotopic mass Percentage abundance
25.0 10.00

26.0 11.01

(Total for Question 5 = 9 marks)
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6 Boron and aluminium are in the same group of the Periodic Table. Both form
compounds with chlorine and with fluorine.

(@) Boron reacts directly with chlorine to produce a covalently bonded compound, BCls.

(i) Write the equation for this reaction. State symbols are not required.

(i) Draw a dot-and-cross diagram for BCl; showing only the outer shell electrons
of the atoms.

(iii) Use your diagram to explain why BCl; has a trigonal planar shape with
bond angles of 120°.

14
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(b) Aluminium also reacts directly with chlorine to form a compound,
aluminium chloride, containing only aluminium and chlorine.

A 0.500g sample of aluminium chloride was analysed and found to contain
0.101 g of aluminium.

Another 0.500g sample was heated to 473 K. The gas produced occupied a
volume of 73.6 cm® at a pressure of 1.00 x 10” kPa.

Determine the molecular formula of the gas.

You will need to use the equation pV=nRTand R=8.31Jmol 'K

P 4 9 8 5 8 A 0 1 5 2 4
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*(c) Aluminium fluoride and aluminium chloride are both crystalline solids at room
temperature. Aluminium fluoride sublimes to form a gas at 1291 °C (1564K),
whilst aluminium chloride sublimes at 178°C (451 K).

Use the Pauling electronegativity values in the Data Booklet to explain these
differences in sublimation temperature.

(Total for Question 6 = 16 marks)
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7 Hydrochloric acid is prepared by dissolving hydrogen chloride gas in water. It is

difficult to dissolve a known amount of hydrogen chloride, so the exact concentration
of such solutions is uncertain. A solution of hydrochloric acid of concentration
between 0.095moldm™ and 0.105 moldm™ was prepared.

Before a class attempted a practical using this solution, a technician standardised the
hydrochloric acid with sodium carbonate solution. The technician dissolved 1.30g of
anhydrous sodium carbonate in water and made up the solution to 100 cm’.

The equation for the reaction which occurs is shown.

Na,CO; + 2HCl — 2NaCl + H,0 + CO,

A 10.0cm’ portion of the sodium carbonate solution was transferred to a conical flask.
Three drops of methyl orange indicator were added and the solution titrated with
hydrochloric acid. The results for the experiment are shown.

Titration 1 2 3 4 5
Final burette reading / cm’ 26.00 34.00 36.10 24.15 48.20
Initial burette reading / cm? 0.00 10.00 11.00 0.05 24.15
Titre / cm’

Concordant results (v')

(a) Complete the table and determine the concentration, in moldm™, of the
hydrochloric acid solution, giving the answer to an appropriate number of
significant figures.

18
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(b) The colour change at the end-point when methyl orange is used as an indicator
for this titration is from

] A orange to yellow
[J B red to orange
[J € yellow to orange

] D yellow to red

(c) Explain three actions the technician might take in the procedure, just before
the end-point of the titration, to ensure that the volume of acid added at the
end-point is accurate.

(Total for Question 7 = 9 marks)
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8 A student wanted to measure the volume of a gas and use the results to find the
volume occupied by one mole of the gas. The following method was used.

e A sample of calcium carbonate was weighed out in a small plastic container.

e 20cm’ of hydrochloric acid of concentration 2.00 moldm™ was added to a
conical flask. A small pinch of calcium carbonate was added to the acid.

e The container was placed in the conical flask and a gas syringe was connected to
the top of the conical flask.

e The flask was carefully shaken so that the small plastic container fell over, allowing
the acid and calcium carbonate to mix.

The apparatus set up is shown.

The student repeated the experiment five times using different masses of
calcium carbonate on each occasion, with the concentration and volume of the
hydrochloric acid constant.

Experiment number Mass/g Volume of CO,/ cm?®

1 0.10 23
2 0.20 44
3 0.30 67
4 0.40 9%
5 0.50 115

(@) (i) Write the equation for the reaction between calcium carbonate and
hydrochloric acid. Include state symbols.

20
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(ii) Calculate the molar mass of calcium carbonate.

(i

(b) (i) Plot a graph of volume of carbon dioxide produced against mass of

) Show that, in each experiment, the hydrochloric acid is in excess.

calcium carbonate on the grid. Include a line of best fit.

(1)

(2)

(2)
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(ii) State how your graph supports the idea that the volume of gas produced
depends directly on the mass of calcium carbonate added.

(1)
(c) Calculate the volume, under these conditions, of one mole of carbon dioxide gas
from these data. Give your answer in dm?® to two significant figures.
(2)
(d) Give a reason why the student added a small pinch of calcium carbonate to
the acid before starting the reaction.
(1)

(Total for Question 8 = 11 marks)

TOTAL FOR PAPER = 80 MARKS

22

P 4 9 8 5 8 A 0 2 2 2 4

10N Od

JLIYM

V3V SIHL NI

SNAYYSIHENEIL-M LONOd

s AV STHENEIL-IM LONOQ oo



e
L
S
<L
S
7%
=
S
=
=
O
=
a:

BLANK PAGE

P 4 9 8 5 8 A 0 2 3 2 4




DO NOT WRITE IN THIS AREA DONOTWRITE INTHIS:-AREA DONOTWRITEINTHISSAREA
€0l 01 10} 00l 66 86 L6 96 G6 76 €6 6 16 06
WNIDUSIME) [ WNLSqou |wnialepuaiu | WNIWID) | WNIUIS)SULS |winiuiojijed| wniayaq wnun wnpuswe [wntuoind (wniunjdau| wnwein  (wnwpoejoid| wnoy)y
1 ON PW w4 s3 o) g w) wy nd dN n ed ylL
[z67] | [ps?l | [oszl | [eszl | [vsdd | Dszl | [svdd | [evdd | [evdd | [zpdd | (2] 8€T [1€7] [AX4
ML 0L 69 89 9 99 G9 9 €9 29 19 09 6G 89 551195 IpIUL
wnpaIn) [wniquanA | wnynyy wniqud | wniwoy |wnisoudsAp( wnigiey [wnwunopes | wnidouna | wnuewes |wniyiswold|wniwAposu (wniuwkposserd|  winiiad : PIULOY .
n7 qA wl 43 OH Ag qlL PO n3 ws wd PN d ) $aL13s apiueyjueT ,
GLl €Ll 691 191 Q91 €91 6G1L yA]) rA°q} 06l [z¥1] vl Il orl
LLL oLl 601 801 L0l 901 G0l 0l 68 88 18
pajesnuayine A)ny Jou Ing WINUSSIUS0. | winipelsuwep  iNUSUJISW| wnissey | wnuyoq (wnidioqess| wniugnp |wnipiopsyiu - winuide | wnipes | wniouedy
payiodal uaaq aAey 9| -7} | SJOQWNU DLLIOIR YIIM SJUSW)J mw_ sd W SH ygd mm qd N £V ey 14
leedd | Dizd | (897 | [zzdd | vodd | [992] | [z9dd | [v9add = [zzd | [o9zadd | [ezdd
98 a8 ¥8 £8 8 18 08 6L 8L LL 9L S |74 €L L LS 9% T
uope. auneise | wnioyod | ynwsiq pea) wnieyy | Aindssw po8 wnuield | wnipul | wnuwso | wnwsys | usissun) | wnejuey | wniujey wnueyjue)| wnieq wnisaed
wy v od g qd 1L 8H ny d AL SO 2| M el JH M- eq s
[zzz]l | [orz]l | [e0z] | 0°60Z | 7'£0Z | ¥'¥OZ | 9°00Z | 0°L6L | L'G6L | Z'T6l | T06L | Z°98L | 8°€8L | 6°08L | G'8ZL  6'8EL | €/EL | 6°TEL
121 €G S 19 0§ 6v 114 Ly 9 S 144 €& IA4 (34 o 6€ 8¢ L€
uouax aupol [ wnunyay | Auownue ury wniput | wniwped J9ANs [ winipeyed [ wnipoys |wniuayina |wnpauyda) jwnuapghow| wniqotu | wntuoddiz | wnuA [ wniuosys | wnipignu
)4 I 9l qas us u[ PO 8y Pd Yy my o1 ow qN 1z A AS qQy
€1El 6°9C1 9°/TL 8'LT) L°811 8Ll vl 6°L01 901 6°201 1710} [86] 6°G6 6°26 e 6'88 9°/8 G'G8
9¢ GE 143 X3 (43 (23 0€ 6C 8¢ LT 9¢ YA 144 €T 144 Lz 0t 6l
uoydAy aulwouq | wnwa)es | owasie |wniueuss| wnies oulz 12ddod 19¥d1u }jeqod uolt asaueSuew | wniwolyd | wnipeueA | wniuejy | wnipueds [ wnoyed | wnissejod]
M ig oS sy 99 e uz no IN 0D 94 uw D A L oS e) A
8°€8 6°6L 0'6L 6'vL 9L L69 ¥'q9 S'€9 £°8S 6°8S 8°6G 6'¥S 0°¢s 6°0G 6'Ly (4 (04 1°6€
] L) 9l Gl vl €l (z1) (11) (oL) (6) (8) (2) (9) (s) (¥) (€) [42 H
uoBie auuoyd anjins  [snioydsoyd| uodis  |wniuiwnie wnisauSew | wnipos
Iy 1D S d IS v 8w | eN
6°6¢ G'Ge YA 0'Le 1°8C 0°LT |3 44 0°€¢
(o]} 6 8 L 9 S Jaquinu (uojoud) diwole 14 €
uosau auLion)y uasAxo uaosu | uogued uoJoq sweu wnmAiaqg | wniyin
SN E| 0 N ) g JoquiAs drwole og 1
0t 0’6l 091 ovi 0zl 801 SSBUW Dlwoje sAljeial 06 6'9
T (Z1) (91) (s1) (1) (€1) ! Aay| (2) (1)
wnyay
uagolpAy
9H
; H
0¥ 0’
(81)
(8o L 9 S 14 € A 2

SJUSWa)3 Jo 9)qeL JIPOLISd Sy L

P 4 9 8 5 8 A 0 2 4 2 4

24




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


