
INFORMATION FOR CANDIDATES

The total number of marks available for this paper is 90.

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

You are reminded of the necessity for good English and orderly presentation in your answers.

You are reminded to show all working. Credit is given for correct working even when the final
answer given is incorrect.

Your attention is drawn to the information “Mathematical Data and Relationships” on the back
page of this paper.

No certificate will be awarded to a candidate detected in any unfair practice during the examination.

For Examiner’s
use only.

1

2

3

4

5

6

7

Total

WELSH JOINT EDUCATION COMMITTEE CYD-BWYLLGOR ADDYSG CYMRU
General Certificate of Education Tystysgrif Addysg Gyffredinol

UwchAdvanced

545/01
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ASSESSMENT UNIT PH5: FIELDS, FORCES AND NUCLEI
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ADDITIONAL MATERIALS

In addition to this paper, you may require a calculator.

INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate number in the spaces at the
top of this page.

Answer all questions.

Write your answers in the spaces provided in this booklet.

You are advised to spend not more than 45 minutes on questions 1 to 5.

Candidate Name Centre Number Candidate Number
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(545-01)

Fundamental Constants

Avogadro constant NA =   6·0 × 1023 mol–1

Fundamental electronic charge e =   1·6 × 10–19 C

Mass of an electron me =   9·1 × 10–31 kg

Mass of a proton mp =   1·67 × 10–27 kg

Molar gas constant R =   8·3 J mol–1 K–1

Acceleration due to gravity at sea level g =   9·8 m s–2

[Gravitational field strength at sea level g =   9·8 N kg–1]

Universal constant of gravitation G =   6·7 × 10–11 N m 2 kg–2 

Planck constant h =   6·6 × 10–34 J s

Unified mass unit 1  u =   1·66 × 10–27 kg

Boltzmann constant k =   1·38 × 10–23 J K–1

Speed of light in vacuo c =   3·0 × 108 m s–1

Permittivity of free space εo =   8·9 × 10–12 F m–1

Permeability of free space μo =   4π × 10–7 H m–1
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Turn over.

Examiner
only

Arholwr
yn unig

(545-01)

1. In the past, watches used radioactive isotopes as energy sources to ensure that the dials and hands
on the watch faces were always ‘luminous’. Ideally, a pure alpha particle emitter was mixed with
paint to produce this effect.

(a) Explain why the wearer of this type of ‘luminous’ watch should be completely safe from
radioactive emission from the watch face. [2]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) The total initial activity of this ‘ideal’ radioactive watch was 26 × 106 Bq and each of the
alpha particles had energy 5·5 MeV. Calculate the total initial output power of the alpha
particles. [2]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(c) The half-life of the radioactive isotope in the paint is 68 years. Calculate the decay constant
of the radioactive isotope. [2]
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(d) Calculate the activity of the watch after 40 years. [2]
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(e) A Geiger counter recorded the activity of this watch over 40 years and found that the
activity measured just outside the watch was gradually increasing. Suggest briefly how
this might be possible (remember that nuclei produced from alpha decay are not usually
stable). [2]
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2. (a) The nucleus        is considered to be the most stable nucleus of all. Calculate the binding
energy per nucleon for this nucleus from the following data. [3]

Mass of          nucleus = 55·920 67u, Mass of a proton = 1·007 28u, 
Mass of a neutron = 1·008 66u, 1u { 931 MeV

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) (i) Label the axes of the graph relating to nuclear stability shown below. [2]

(545-01)
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(ii) Explain very briefly why       has a value of 0 on the y-axis. [1]
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(545-01) Turn over.

(iii) Indicate, on the graph opposite, the region where elements are most likely to undergo
nuclear fission. [1]

(iv) Describe briefly the process by which a sustainable fission chain reaction is produced.
[3]
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(545-01)

3. (a) P and Q are points in an electric field.

•

P
(potential = –45 kV)

•

Q
(potential = –56 kV)

(i) Calculate the work done when a +0·42 μC point charge moves from P to Q. [4]
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(ii) Explain briefly what the kinetic energy of the + 0.42 μC point charge would be if it
were allowed to move freely from rest at P to Q. [2]
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(b) A graph of electric potential against distance between P and Q is shown below.

(i) Calculate the electric field strength between P and Q. [2]
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(ii) State, giving a reason, the direction of this electric field. [2]
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(545-01) Turn over.

4. (a) State Faraday’s Law of electromagnetic induction. [2]
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The uniform magnetic flux density inside a long solenoid (ignoring any end effects) is

B = μonI

This expression, combined with Faraday’s Law, leads to the following expression for the induced
emf, E, in a long solenoid with a total number of turns, N.

E = –NAμon × rate of change of current

(b) Show that the self inductance, L, of the solenoid can be written as

L = μon
2V

where V is the volume of the space inside the long solenoid. [4]
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(c) The current flowing through a long solenoid is changed uniformly from 7·3 A to 0·0 A in
0·053s. The e.m.f. induced in the solenoid is 15V.

(i) Show that the self inductance of the solenoid is around 0·1H. [2]
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(ii) If the long solenoid has 2500 turns per metre, calculate its volume. [2]
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5. (a) (i) Part of a long wire carrying a current is shown below. Sketch some magnetic field
lines due to this current-carrying wire. [1]

(ii) The current flowing through the wire is 38 A. Calculate the magnetic flux density a
perpendicular distance 10 cm from the wire. The magnetic flux density due to a long

straight wire is given by                     . [2]
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(545-01) Turn over.

(b) Derive the expression for the Hall voltage                  . Refer to the diagram below. [5]

(n is the number of charge carriers per m3 ).

V
BI
tnqH =
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(c) A Hall probe is placed at a perpendicular distance of 10 cm from the wire in part (a). For the
probe, t = 0·10 cm, it has 2·5 × 1020 free electrons per m3, has a current of 0·35A flowing
through it and the Hall voltage is 6·3 × 10–4 V.

Calculate the magnetic flux density as measured by the Hall probe. [2]
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6. (a) Explain briefly the process by which electromagnetic waves are scattered by electrons and
explain why these scattered waves are coherent with the incident wave. [4]
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(b) (i) Show that the momentum, p, of a particle of mass m is related to its kinetic energy, Ek,
by the relationship [2]

p2 = 2mEk
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(ii) Use the above relationship to calculate the accelerating potential required for
electrons to have a de Broglie wavelength of 4·5 × 10–11 m. [5]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iii) Explain briefly why 4·5 × 10–11 m is an appropriate wavelength to probe crystal
structures. [2]
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(c) Various experiments using electrons accelerated to high energies suggest that atomic

nuclei are spherical. Calculate the average density of a        nucleus given that its radius is

approximately 2·5 × 10–15 m. [3]
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(d) Results from inelastic electron scattering at even higher energies suggest that particles such
as the neutron, previously thought to be fundamental, are in fact composed of three basic
particles known as quarks. The charges of two kinds of quark, the UP and the DOWN, are
shown in the following table.

11 Examiner
only

Arholwr
yn unig

(545-01)
Turn over.

12 C

Quark

UP

DOWN

Charge / e

+2⁄3

–1⁄3

(i) The quark structure of the neutron is UP DOWN DOWN i.e. one UP quark and two
DOWN quarks. Show that this is consistent with the properties of the neutron. [2]
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(ii) Identify a particle which has the quark structure UP UP DOWN. Explain your
reasoning. [2]
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7. (a) (i) By equating the gravitational force to the force needed to maintain an object in a
circular orbit, show that the velocity, v, of a satellite in orbit around the Earth
(mass ME) is related to the radius, r, of its orbit by the relationship below. [3]
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(ii) Show that the orbital radius of a satellite orbiting the Earth is related to its period of
orbit, T, by the following relationship. [4]
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(iii) From the equation in (ii), calculate the orbital radius of a satellite whose orbital
period, T, is 1 day. (ME = 5·98 × 1024 kg). [3]
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(iv) Although there are an infinite number of orbits around the Earth with this radius there
is only one geostationary orbit (sometimes called the Clark belt). Explain briefly why
there can be only one geostationary orbit. [2]
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(b) (i) Show that the difference in gravitational potential between a point on the surface of
the Earth (RE = 6400 km) and a point at a distance of 42 000 km from the centre of
the Earth is 53·1 MJ kg–1. [2]
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(ii) Calculate the change in gravitational potential energy when a 500 kg satellite is
moved from the surface of the Earth to a radius of 42 000 km. [1]
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(c) (i) Using the expression in part (a)(i), calculate the kinetic energy of a 500 kg satellite in
orbit at a radius of 42 000 km. [2]
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(ii) Neglecting the initial kinetic energy of the satellite on the Earth’s surface and air
resistance, calculate the total energy required to place the 500 kg satellite in orbit at a
radius of 42 000 km. [2]
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(iii) Other than air resistance, give one reason why, in reality, it would take more energy
than your answer to (c)(ii) for a real rocket to carry the satellite to its orbit. [1]
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(545-01)

Areas and Volumes

Area of a circle = π r2 =   Area of a triangle = 1⁄2 base × heightπ d 2

4

Mathematical Data and Relationships

SI multipliers

Multiple

10–18

10–15

10–12

10–9

10– 6

10–3

Prefix Symbol Multiple Prefix Symbol

atto a 10–2 centi c

femto f 103 kilo k

pico p 106 mega M

nano n 109 giga G

micro μ 1012 tera T

milli m 1015 peta P

Geometry and trigonometry

Solid Surface area Volume

rectangular block 2 ( lh + hb + lb ) lbh

cylinder 2π r ( r + h ) π r 2 h

sphere 4π r 2 π r 34
3

sin θ =        ,      cos θ =         ,      tan θ =        ,                    =  tan θ

PR2 =  PQ2 +  QR2

PQ
PR

QR
PR

PQ
QR

sin θ
cos θ

P

Q
θ

R

Logarithms
[Unless otherwise specified ‘log’ can be log

e
(i.e. ln) or log

10
.]

log (ab) = loga +logb log         = log a – log b

log (x n)=n log x log (kx n) = log k + n log x

log
e
(ekx)= ln (ekx) = kx

log
e
2 = ln2 = 0·693

a
b

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


