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234 POINTS IN SPACE (Chapter 10)

OPENING PROBLEM

The map of a park is shown alongside. 4y (m)

To help us describe the location of objects in the
park, we can place a 2-dimensional coordinate grid
over the map, so that the origin is at the park’s @ -
entrance, and each grid unit represents 10 metres. 40

-

Ayla is currently at the location marked with an x. ‘/'// | ‘._

A bird is sitting in a tree, 10 metres above the ground. 3
It is directly above Ayla.

(]

50

=)
i

20 X
Things to think about:

a How can we extend our coordinate system to 10 e PS /@\
describe the location of the bird? vl (A ﬁ

b The bird spies a worm in the garden at x. Fy é
i How far is the bird from the worm? v 1020 30 40
ii If the bird flies in a straight line to the worm, at what angle to the ground will it fly?

NEE POINTS IN SPACE

In 3-dimensional coordinate geometry, we specify an origin O, and three mutually 3D POINT
perpendicular axes called the X-axis, the Y -axis, and the Z-axis.

» 1 (m)

Any point in space can then be specified using an ordered triple in the form (z, y, z).

We generally suppose that the Y and Z-axes are in the plane \Z
of the page, and the X-axis is coming out of the page as 4
shown.

The point (3, 4, 2) is found by starting at the origin L (3,4,2)
0(0, 0, 0), moving 3 units along the X-axis, 4 units in =~ -fm =
the Y-direction, and then 2 units in the Z-direction.

e~
\

We see that (3, 4, 2) is located on the corner of a rectangular prism opposite O.

Now consider the rectangular prism illustrated, in which A is

B opposite B.
aA """""""" P AC? = a? + b? {Pythagoras}
“ and AB? = AC? + ¢ {Pythagoras}
b C

AB? =a? + 0% + ¢
AB=+va2+b+c2 {AB>0}

Suppose A is (1, y1, 21) and B is (z2, ya, 22).

o The distance AB = /(22 — 21)2 + (y2 — y1)? + (22 — 21)2.

1 +T2 Y1+ Y2 21+22)
2 2 72 ’

e The midpoint of [AB] is (
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POINTS IN SPACE (Chapter 10) 235

" Example 1 | ) Self Tutor

Consider A(4, —3,1) and B(—2, 4, —1). Find:
a the distance AB b the midpoint of [AB].

a AB =/(-2-4)2+(4—-3)2+(-1-1)?
= V/(=6)2 + 72 + (-2)?
=36 +49 44

= /89 units

b The midpoint is (4+_2 Sk 1+_1>,

2 2 2
which is (1, 3, 0).

EXERCISE 10A

On separate axes, plot the points: PRINTABLE 3-D
a (50,0) b (0,-1,0) c (0,0, 2) d (4,3,0)
e (2,0, -1) f (0,4, -3) g (3,1,1) h (2,4, 2)
i (3,-2,5) i (-3,3,3) k (-4, 3,-2) I (-1, -4, -2)
For each pair of points, find:
i the distance AB il the midpoint of [AB].
a A(0,0,0) and B(6, —4, 2) b A(4,1,0) and B(0, 1, —2)
¢ A(1,—1,2) and B(5, —3,0) d A(-2,0,5) and B(—6, 7, 3)
e A(-1,5,2) and B(4, 1, —1) f A(2,6,-3) and B(-5, 3, 2)

Determine whether triangle ABC is scalene, isosceles, or equilateral:
a Ais (2,1,-3), Bis (—5,5,3), and Cis (-2, 3,6)
b Ais (3,-1,5), Bis (-1, —4,0), and Cis (2,7, —3)

Suppose A'is (3,1, —2), Bis (—6,7,13), and Cis (5,9, —4). Show that triangle ABC is
right angled.

Consider the points P(1, 4, —1), Q(6, —8, 7), and R(—5, —2, —9). Let M be the midpoint of
[PQ], and N be the midpoint of [QR].

a Find the coordinates of M and N.

b Show that [MN] is half the length of [PR].

Suppose A is (3, 5, —2), and M(-2, 8, %) is the midpoint of [AB]. Find the coordinates of B.

The line segments [PQ], [QR], and [PR] have midpoints (1, 2, ), (5, 3, §), and (-3, 6, 3)
respectively. Find the coordinates of P, Q, and R.

The distance from P(2, 4, —3) to Q(k, —1, —2) is 7 units. Find the possible values of k.
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236  POINTS IN SPACE (Chapter 10)

9 Find the relationship between z, y, and z if the point P(z, y, 2):

a is always 3 units from O(0, 0, 0)
Comment on your answer in each case.

10 [Illustrate and describe these sets:

b is always 1 unit from A(2, 5, 4).

a {(z,y,2)[z=3} {(z, 9, 2) [y=2, z2=-1}
¢ {(z,y,2) |22 +y? =4, 2=0} {(z,y, 2) |22 +9? + 22 =9}
e {(z,9,2)|0<z<4 0<y<1, z=2}

f {(z,y.2)|0<z<3 0<y<5h, 0<2<2}

MEASUREMENT

We can use the measurement formulae studied in Chapter 6 to find the surface area and volume of solids

in 3-dimensional space.

A square-based pyramid has base coordinates

0(0, 0, 0), A(4,0,0), B(4, 4,0), and C(0, 4, 0).
The apex of the pyramid is D(2, 2, 5).

Verify that the apex lies directly above the
centre of the base.

b
<

Find the volume of the pyramid.
Suppose M is the midpoint of [BC].

i Find the coordinates of M.
ii  Find the exact length of [MD].

iii  Hence find the surface area of the pyramid.

o) Self Tutor

D(2,2,5)

A(4,0,0)
X

The midpoint of [OB] is (034, e e

440 0+4 040
2 7 27 2
the centre of the base is (2, 2, 0).

The midpoint of [AC] is (

% (area of base x height)

:l><4><4><5

__ 80
=3 unlts

Volume =

440 4+4 040

27 27 2
V=22 +(2-4)
02 + (—2)* + 52

29 units

iMis(

i MD= +(5—0)2

To find the centre of the base, we locate the midpoints of the diagonals.

) which is (2, 2, 0).

) which is (2, 2, 0).

the apex (2, 2, 5) lies directly above the centre of the base.

) which is (2,

4, 0).
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POINTS IN SPACE (Chapter 10) 237

ili Area of triangle BCD = % x 4 % /29 D
= 21/29 units®
surface area of pyramid
= area of base + area of 4 triangular faces
= (4x4 + 4x2v29) units?
~ 59.1 units® ]

EXERCISE 10B

1 Find the volume of each rectangular prism:

a [ Y/ b (0,0, G)AZ <z
(0,0,3) (=4,0,0)
_______________ A 0,3,0) “1(0,2,0) (0,5,0) v
: VA )'/ X L
(3,0,0) (5,0,0) 1(0.0,-2)
X X
2 Consider the triangular-based prism alongside. 74 D
a State the coordinates of D and E.
b Find the volume of the prism. N E
¢ Find the length of [AB]. A(0,0,3) C(-7,0,0
d Hence find the surface area of the prism.
"""""""" T B040) v
g
3 Z4 A square-based pyramid has base coordinates O(0, 0, 0),

D(3,3,9) A(6, 0, 0), B(6,6,0), and C(0, 6, 0). The apex of the
4 pyramid is D(3, 3, 9).
a Verify that the apex lies directly above the centre of
the base.
b Find the volume of the pyramid.
¢ Suppose M is the midpoint of [AB].
i Find the coordinates of M.
ii  Find the length of [MD].
iii Hence find the surface area of the pyramid.

B(6,6,0)

4 Find the volume and surface area of a rectangular-based pyramid with base coordinates O(0, 0, 0),
A(10, 0, 0), B(10, 18,0), and C(0, 18, 0), and apex (5, 9, 12).
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5

10

The base of a cone lies in the X-Y plane, and is centred Z4
at the origin.

The point (4, 5, 0) lies on the edge of the base, and the
apex of the cone is (0, 0, 6).

(0,0,6)

a Find the base radius of the cone.
b Find the exact volume of the cone.

¢ Find the slant height of the cone. Y
d Hence find the surface area of the cone. 5% (4,5,0)

The point (—4, —6, 10) lies on the surface of a sphere with centre (2, 3, —1).
a Find the radius of the sphere. b Hence find the volume of the sphere.

A sphere has diameter [PQ], where P is (—1, 1, 2), and Qis (-5, 7, —8).
a Locate the centre of the sphere. b Find the radius of the sphere.

¢ Hence find the volume and surface area of the sphere.

The base of a cylinder lies in the X-Y plane, and is centred at (1, —3, 0). The point (—2, —2, 0)
lies on the edge of the base, and the cylinder has volume 407 units?.

a Find the height of the cylinder.

b The point (3, k, 2) lies on the curved surface of the cylinder. Find the possible values of k.

¢ Find the surface area of the cylinder.

A square-based pyramid has coordinates A(4, 0, 2), B(—1, 3, 2), C(1, —5, 2), and D. The apex
lies directly above the centre of the base, and the pyramid has surface area 210 units?.

a Find the coordinates of D.

b Find the height of the pyramid, correct to 1 decimal place.

¢ Hence find the volume of the pyramid.

The map for a park is shown alongside, where each grid Ay (m) B,
unit represents 10 m. 150
A large tent is to be constructed on the park for a festival. .
It will be a rectangular-based pyramid with base ABCD c
indicated on the map. The apex of the tent is 15 m above
the centre of the base.
a Suppose ground level has Z-coordinate 0. Find the i
3-dimensional coordinates of:
i each corner of the base
ii the apex of the tent. "
b Find the volume of air inside the tent. N
¢ Find the amount of material needed for the tent. Do
not include the floor. D
x (m)
- 50 100
\J
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POINTS IN SPACE (Chapter 10) 239

11 The Ping An Finance Centre in Shenzhen, China, Z (m)4 (36,36,599)
is. the fourth tallest bu'ilding'g i1.1 the world. (6,6, 550) ___________ (6.66.,550)
Find the volume of this building.
_[©,0,0) - (0,72,0) -
(72,0,0) / Y (m)
P (72,72,0)
X (m)

Describe an algebraic test to determine whether a given point (a, b, ¢) lies inside each solid:

A

5

[ ] YA
3
Y
""""""""" 6 v
4
X
[ ] Z‘
6
y TN~ 2 v
0)
X
Y
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240  POINTS IN SPACE (Chapter 10)

[N TRIGONOMETRY

The trigonometry techniques we have studied can also be applied to figures in 3-dimensional space.

| Example 3 | =) Self Tutor

Find the angle between the line segment [EC] and VA
the base plane ABCO. D(0,0,3) g
E
E C(0,4,0)
Y
X~ A(.00) B
The required angle is ACE. -
Now AE = 3 units
D(0,0,3) g
and AC = /(0 —5)2 + (4 —0)2 + (0 — 0)2
— J(—5)2 1 42
=/(-5)* +4 E(5,0,3) E C(0.4,0)
=VA4luits | e ST 7 v
. _ _3 ’
. tan@ = \/T :
X
—tan—1(_3 \ ~ o A(5,0,0) B
0 = tan (\/ﬁ) ~25.1
The angle is about 25.1°.
EXERCISE 10C
1 Z4D(0,0,6) G Find the angle between the following line segments
E F and the base plane ABCO:
a [BE] b [AG]
C(0.5,0)
i Y
A(2,0,0) B
X i
2 Az Find:
El2 D a the midpoint M of [AB]
F G b A?O
L C. ¢ BMD.
A 6y
3 M B
X
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POINTS IN SPACE (Chapter 10) 241

3 M is the midpoint of [QR]. \Z
a Find the coordinates of M. 5(0,0,7) Vv
b Find the measure of QI\A/IT.

¢ Find the angle between the following line T U
segments and the base plane: | R(0,6, 0=)
; . ' Y
i [QS] i [T™M] P(5,0,0) |
s
4 a State the coordinates of M.
b Find the angle between the following line
segments and the base plane of the pyramid:
i [DM] i [DA]
C(0, 410)
Y
A(4,0,0) . M
X i B(4,4,0)
5 a State the coordinates of M. D
Find the angle between the following line '
segments and the base plane: 74 M

i [AE] ii [MB] A(0,3,5)
¢ Find the angle ABM.

m =) Self Tutor

Given P(1,4,5), Q(—2,0,1), and R(0, —2, 6), find the measure of PQR.

PQ= /(2= 12+ (0— 42+ (1 - 5)2 = /(=3)2 + (=4)? + (~4)2 = V41 units
PR=1/(0—1)2+ (—2—4)2 + (6 5)2 = \/(1)Z + (—6)? + 12 = /38 units
QR =/(0— —2)2+ (-2 —0)2 + (6 — 1)2 = /22 + (—2)2 + 52 = /33 units

By the cosine rule,

p
cosf — VAD? + (V33)? — (V38)?
2 x V41 x /33
cosg — 41+33—38 VAL /38
2 x V41 x /33
N 36
0= W——= ) = 60.7° 0
o8 (2><\/4H><\/£) Q = R

So, PQR is about 60.7°.
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242 POINTS IN SPACE (Chapter 10)

6 Consider the points A(—1, 0, 2), B(4, 1, 1), and C(-2, 2, 0).
a Find the length of:
i [AB] ii [AC] iii [BC].
b Find the measure of ABC.

7 Find the measure of P(SR given:
a P(0,2, -2), Q(3, -1, —4), R(4,0, —1) b P(-3,2,1), Q(5,0,1), R(-3, -1, 2).

8 Consider the points A(—1, —5, 2), B(0, —2, 3), and C(4, 0, —2).
a Find the measure of BAC. b Hence find the area of triangle ABC.

9 Suppose Ais (1,2,3), Bis (2,5, k), Cis (5,1,0), and BAC = 60°. Find k.

10 a Find the coordinates of M, the centre of the face \Z
ABCD. 5|D C
b Calculate the angle: 1\./[
i OEM i AMG iii OMF. A 5
......... 6
GY
5
E F
X
11 Answer the Opening Problem on page 234.
12 The radar from an airport’s control centre is shown Sv (km) N
alongside. The grid units are kilometres. W<—I->E
An aeroplane with altitude 500 m appears on the S
radar at (—3, 4). It is approaching a runway 1 km
east of the control centre.
>  (km)

a Find the 3-dimensional coordinates of the plane. -5
b How far is the plane from the control centre?

¢ Find the true bearing of the runway from the
plane.

d Find the angle of the plane’s descent.

13 Explorers Gabriel, Jack, and Malina are located
at (2, 3, 1), (-1, =3, 1.2), and (0, 4, 0.7)
respectively. The units are kilometres and Z = 0
represents sea level.

a How far apart are Jack and Malina?

b Write the explorers in order of altitude, from
highest to lowest.

¢ Find the angle of:
i elevation from Gabriel to Jack
ii depression from Gabriel to Malina.
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POINTS IN SPACE (Chapter 10) 243

THEORY OF KNOWLEDGE

Euclid was one of the great mathematical thinkers of
ancient times. He founded a school in Alexandria during
the reign of Ptolemy I, which lasted from 323 BC until
284 BC.

Euclid’s most famous mathematical writing is a set
of 13 books called Elements. It is the first attempt
to create a complete, systematic study of geometry as
pure mathematics, and has been a major source of
information for the study of geometric techniques, logic,
and reasoning.

Elements is sometimes regarded as the most influential
textbook ever written, consisting of definitions,
postulates, theorems, constructions, and proofs. It
was first printed in 1482 in Venice, making it one of the
first mathematical works ever printed.

The foundation of Euclid’s work is his set of postulates,
which are the assumptions or axioms used to prove further
results. Euclid’s postulates are:

1. Any two points can be joined by a straight line.

of the aur
ent Philofopher
EVCLIDE

of Megara,

2. Any straight line segment can be extended indefinitely in a straight line.

3. Given any straight line segment, a circle can be drawn having the segment as radius and one

endpoint as centre.

4. All right angles are congruent.

5. Parallel postulate: If two lines intersect a third in such a way that the sum of the inner angles
on one side is less than two right angles, then the two lines inevitably must intersect each other

on that side if extended far enough.

1 Can an axiom be proven? Is an axiom necessarily true?

2 Consider the first postulate.

a What is a straight line? How do you know that a line is straight?

b [s straightness more associated with shortest distance or with VIDEO

shortest time? Does light travel in a straight line?

¢ Is straightness a matter of perception? Does it depend on the

reference frame of the observer?

3 For hundreds of years, many people believed the world to be flat. It was then discovered
the world was round, so that if you travelled for long enough in a particular direction,

you would return to the same place, but at a different time.

a How do we define direction?

b Is a three-dimensional vector sufficient to describe a direction in space-time?

¢ Can any straight line segment be extended indefinitely in a straight line?
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244 POINTS IN SPACE (Chapter 10)

4 Comment on the definition:
A straight line is an infinite set of points in a particular direction.

5 We are used to representing 3-dimensional objects such as a cube on 2-dimensional paper.
This process can be extended to give visual representation to “cubes” in higher dimensions:

e  0-dimensional point S
2-dimensional square 3-dimensional cube

o———= 1-dimensional line
—_—

/V
B
h—1
N |
4-dimensional cube 5-dimensional cube 6-dimensional cube

If the extra dimensions do not represent physical space, is there purpose to giving them
physical representation?

6 Can the universe be completely described by a finite-dimensional space?

REVIEW SET 10A

1 On separate axes, plot the points:

a (3,1,0) b (—4,0,2) c (2,-3,-1)
2 For each pair of points, find:
i the distance PQ ii the midpoint of [PQ].
a P(1, —2,0), Q(-3, —6, 2) b P(-3,1,6), Q(-2, -7,1)

3 Suppose Ais (—2,5,1), Bis (3,5, —3), and Cis (0, —1, 2). Determine whether triangle
ABC is scalene, isosceles, or equilateral.

A square-based pyramid has base coordinates
0(0, 0, 0), A(8,0,0), B(8,8,0), and

C(0, 8, 0). The apex of the pyramid is

D(4, 4, 6). M is the midpoint of [AB].

a Find the volume of the pyramid.

b Find the coordinates of M.
(4
d

Find the length MD.

Hence find the surface area of the
pyramid.

e Find the measure of M]SB.
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POINTS IN SPACE (Chapter 10) 245

5 The base of a hemisphere lies in the X-Y plane, and is centred at the origin. The point
(2, =5, 0) lies on the edge of the base.

a Find the radius of the hemisphere.

b Find the volume and surface area of the hemisphere.

In this rectangular prism, M is the midpoint of

6 Z
15(0,0,6) o]
a Find the coordinates of M.
U b Find angle UMS.
T ¢ Find the angle between the following line
M R(0,4,0) segments and the base plane:
Y i [PV]
X :
P(5,0,0) Q

7 Given A(-1,2,5), B(0,3,1), and C(2, —4, 0), find the measure of BAC.

8 Consider the points A(8, —7, 2), B(—1, k, 8), and C(1, —3,2). CA=CB and k > 0.

a Find .
b For the circle centred at C and passing through A and B, find the area of the minor sector
CAB.
9 An archaeological dig site has been divided up using Ay (m)

grid lines at 1 metre intervals, to make it easier to 10

describe locations on the site.
Fossils have been found at P, 2.5 m underground, and xP
at Q, 2.9 m underground.
a Suppose ground level has Z-coordinate 0. Find 5
the 3-dimensional coordinates of each fossil.
b Find the distance between the fossils.
¢ Find the angle of depression from P to Q.

l’(n’l)

REVIEW SET 10B

1 For each pair of points, find:
i the distance AB ii the midpoint of [AB].
a A(-3,0,5), B(—1,6,4)
b A(-7,4,6), B(-2,1, —1)

2 Suppose Pis (—=5,0,1), Qis (=2, —2,2), and Ris (-1, 5, —1).

a Show that triangle PQR is right angled.
b Find the measure of PQR.

3 The distance from (4, —2, 1) to (1, 3, k) is 8 units. Find the possible values of k.
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246  POINTS IN SPACE (Chapter 10)

4 Consider the triangular-based prism shown.
a Find the volume of the prism.
b Find the length of [AB].
¢ Hence find the surface area of the prism.

~ B(0,6,0)

5 A sphere has diameter [PQ], where P is (4, —2, 3) and Qis (—6, 2, —5).
a Find the coordinates of the centre of the sphere.

b Find the radius of the sphere.

¢ Hence find the volume and surface area of the sphere.

6 Consider the points P(—2, 1, 3), Q(0, —1, 4), and R(-3, 2, 0).
a Find the measure of PIA{Q. b Hence find the area of triangle PQR.

7 In the rectangular-based pyramid alongside, M is the
midpoint of [BD].
a Find the coordinates of M.
b Find ADC.

¢ Find the angle between the following line
segments and the base plane:

i [DA] i [MC]

8 On the terrain map shown, the grid units are kilometres.

The hiker is at a viewing platform H, 200 m above the
base camp O.

a State the 3-dimensional coordinates of the hiker.

b How far is the hiker from the base camp?

¢ From the viewing platform, the hiker can see the
summit of a mountain at M. The mountain top is
500 m above base camp level.

i Find the 3-dimensional coordinates of the
mountain top.

ii Find the distance between the hiker and the mountain top.
iii Find the angle of elevation from the hiker to the mountain top.

9 A flagpole is located on the Z-axis. It is supported Z (m)
by wires fixed to the ground at P(3, 1, 0) and
Q(—1,2,0). The wires meet at R, 3 m up the flagpole.

a Find the coordinates of R.

b Find the angle each wire makes with the flagpole.

¢ Find the angle at which the wires meet.

X (m)

© HAESE MATHEMATICS - SAMPLE




<<
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [595.276 841.890]
>> setpagedevice




