1062CHOT

CoORDINATE GEOMETRY

7.1 Introduction

In Class I1X, you have studied that to locate the position of a point on a plane, we
require apair of coordinate axes. The distance of a point from the y-axisis called its
x-coordinate, or abscissa. The distance of a point from the x-axis is called its
y-coor dinate, or ordinate. The coordinates of a point on the x-axis are of the form
(x, 0), and of a point on the y-axis are of the form (0, y).

Hereis aplay for you. Draw a set of a pair of perpendicular axes on a graph
paper. Now plot thefollowing pointsand join them asdirected: Jointhe pointA(4, 8) to
B(3, 9) to C(3, 8) to D(1, 6) to E(1, 5) to F(3, 3) to G(6, 3) to H(8, 5) to (8, 6) to
J(6, 8) toK(6, 9) to L(5, 8) to A. Then join the points P(3.5, 7), Q (3, 6) and R(4, 6) to
form atriangle. Also join the points X (5.5, 7), Y (5, 6) and Z(6, 6) to form atriangle.
Now join §(4, 5), T(4.5, 4) and U(5, 5) to form atriangle. Lastly join Sto the points
(0, 5) and (0, 6) and join U to the points (9, 5) and (9, 6). What picture have you got?

Also, you have seen that a linear equation in two variables of the form
ax + by + ¢ =0, (a, b are not smultaneously zero), when represented graphically,
gives a straight line. Further, in Chapter 2, you have seen the graph of
y=ax?+bx+ c(a#0),isaparabola. Infact, coordinate geometry has been devel oped
as an algebraic tool for studying geometry of figures. It helps us to study geometry
using algebra, and understand algebra with the help of geometry. Because of this,
coordinate geometry iswidely applied in various fields such as physics, engineering,
navigation, seismology and art!

In this chapter, you will learn how to find the distance between the two points
whose coordinates are given, and to find the area of thetriangle formed by three given
points. You will also study how to find the coordinates of the point which dividesaline
segment joining two given pointsin agivenratio.
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100 MATHEMATICS

7.2 DistanceFormula North
. . . . Y
L et usconsider the following situation: A

A town B is located 36 km east and 15
km north of the town A. How would you find
the distance from town A to town B without B
actually measuring it. Let us see. Thissituation
can be represented graphically as shown in
Fig. 7.1. You may use the Pythagoras Theorem
to calculate this distance.

Now, suppose two points lie on the x-axis.
Can we find the distance between them? For
Instance, consider two pointsA(4, 0) and B(6, 0)
inFig. 7.2. The points A and B lie on the x-axis.

From the figure you can see that OA =4
units and OB = 6 units.

Therefore, the distance of B from A, i.e.,
AB =0B —-0OA =6—-4 =2 units.

So, if two points lie on the x-axis, we can
easily find the distance between them.

Now, suppose we take two points lying on B
the y-axis. Can you find the distance between 0/ 1 2 3 /"4 5 6
them. If the points C(0, 3) and D(0, 8) lie on the 4,0)
y-axis, similarly wefind that CD =8 -3 =5 units Fig. 7.2
(see Fig. 7.2).

Next, can you find the distance of A from C (in Fig. 7.2)? Since OA =4 unitsand

OC =3 units, thedistanceof Afrom C, i.e., AC= /3% + 4> =5units. Similarly, you can

find the distance of B from D = BD = 10 units.

Now, if we consider two points not lying on coordinate axis, can we find the
distance between them? Yes! We shall use Pythagoras theorem to do so. Let us see
an example.

InFig. 7.3, the points P(4, 6) and Q(6, 8) liein thefirst quadrant. How do we use
Pythagoras theorem to find the distance between them? Let us draw PR and QS
perpendicular to the x-axis from P and Q respectively. Also, draw a perpendicular
from P on QS to meet QS at T. Then the coordinates of R and S are (4, 0) and (6, 0),
respectively. So, RS =2 units. Also, QS =8 unitsand TS = PR = 6 units.

15 km

>X
> East

A
P
N

S 36km
Fig. 7.1

(6,0)
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CooRDINATE GEOMETRY 101

Therefore, QT = 2 unitsand PT = RS = 2 units.

Y
Now, using the Pythagoras theorem, we g/ Q(6, 8)
have 74
PQ? = PT2 + QT? 6t P T
o/
=22+2°=8 4l 4,6)
So, PQ = 2./2 units 31
How will we find the distance between two 27
pointsin two different quadrants? 1t R )
Consider the points P(6, 4) and Q(-5, —-3) < o] 1 2 '3/*'4 5 6‘\>()f5 0
(see Fig. 7.4). Draw QS perpendicular to the (4,0) ’
x-axis. Also draw a perpendicular PT from the Fig. 7.3
point P on QS (extended) to meet y-axis at the
point R.
Y
N
9t
8}
74
5
T RO.9 P(6, 4)
34
2

101 2 3455

Fig. 7.4

Then PT = 11 unitsand QT = 7 units. (Why?)
Using the Pythagoras Theorem to the right triangle PTQ, we get

PQ = \17?+ 72 = /170 units.
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102 MATHEMATICS

Let us now find the distance between any two Y
points P(x,, y,) and Q(X,, y,). Draw PR and QS ’ Qx5 y2)
perpendicular to the x-axis. A perpendicular from the
point P on QS is drawn to meet it at the point
T (See Flg 75) (xl,y1

Then, OR=x,0S=x,. So, RS=x,—-x =PT.
Also, SQ=vy, ST=PR=y. So, QT=y,-Y,.
Now, applying the Pythagorastheoremin A PTQ, weget < R s> X
PQ? = PT? + QT2 v
:(XZ_X1)2+ (yz_ylz
Therefore, PQ = \/(Xz— ><1)2 +(Y,— Y1)2

Notethat since distanceisalways non-negative, wetake only the positive square
root. So, the distance between the points P(x, y,) and Q(X,, Y,) is

PQ = \/(Xz_ X1)2 +(Yo— Y1)2 ’

which is called the distance for mula.

T

SO

Fig. 7.5

Remarks :
1. In particular, the distance of apoint P(x, y) from the origin O(0, 0) is given by

OP = w/x2+y2 .

2. We can also write, PQ = \[ (x = %,) + (1 — y,)” - (Why?)

Example 1: Do the points (3, 2), (-2, —3) and (2, 3) form atriangle? If so, name the
type of triangle formed.

Solution : Let us apply the distance formula to find the distances PQ, QR and PR,
where P(3, 2), Q(—2, —=3) and R(2, 3) are the given points. We have

PQ = /(3+2)% + (2+ 3% = /5? + 5° = /50 = 7.07 (approx.)

QR = /(2 -2)% + (-3 —3)? =/(~4)? + (-6)? =~/52 = 7.21 (approx.)

PR=\/(3-2)%+ (2—3)% = /1 + (-1)? =+/2 = 1.41 (approx.)

Sincethe sum of any two of these distancesisgreater than thethird distance, therefore,
the points P, Q and R form atriangle.
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CooRDINATE GEOMETRY 103

Also, PQ? + PR? = QR?, by the converse of Pythagoras theorem, we have £ P =90°.
Therefore, PQR isaright triangle.

Example 2 : Show that the points (1, 7), (4, 2), (-1, —1) and (— 4, 4) are the vertices
of a square.

Solution : LetA(1,7), B(4, 2), C(—1, —1) and D(—4, 4) be the given points. One way
of showing that ABCD is a square is to use the property that all its sides should be
equal and both itsdigonals should also be equal. Now,

AB =[(1-4)%+ (7-2)* =./9+ 25 = /34
BC=\/(4+1)%+(2+1)° =[5+ 9=1/34
CD =/(-1+4)? + (-1- 42 =/ + 25=/34
DA=/(1+4)%+(7-4)°=/25+9=1/34
AC =J(1+ 1%+ (7+1)? = 4+ 64 = /68
BD =/(4+4)% + (2—-4)? = /64 + 4 = /68

Since, AB = BC = CD = DA and AC = BD, all the four sides of the quadrilateral
ABCD are equal and its diagonalsAC and BD are also equal. Thereore, ABCD isa
square.

Alternative Solution : We find
thefour sdesand onediagond, say,

AC as above. Here AD? + DC? =

34 + 34 =68 = AC2 Therefore, by

the converse of Pythagoras
theorem, £ D =90°. A quadrilateral

with all four sides equal and one

angle 90° is a square. So, ABCD ROWS
IS asquare.

[y
=}

)

Example 3 : Fig. 7.6 shows the
arrangement of desks in a
classroom. Ashima, Bharti and A
Camella are seated at A(3, 1), FﬁT
B(6, 4) and C(8, 6) respectively. 1 2 3 45 6 7 8 9 10
Do you think they are seated in a Columns

line? Give reasons for your Fig. 7.6

answer.

_ N W A NI 0 O
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104 MATHEMATICS

Solution : Using the distance formula, we have
AB= [(6-3)%+(4-1)° = /9+9=18=3/2
BC= /(8-6)2+(6-4)? =J4+4=+8=2/2
AC= \/(8-3)2 +(6-1)% = /25+ 25=/50 = 52

Since, AB + BC = 3./2 + 2/2 = 52 = AC, we can say that the points A, B and C
are collinear. Therefore, they are seated in aline.

Example 4 : Find arelation between x and y such that the point (x , y) is equidistant
from the points (7, 1) and (3, 5).

Solution : Let P(x, y) be equidistant from the points A(7, 1) and B(3, 5).

We are given that AP = BP. So, AP? = BP?

e, (x=72+(y-1)?= (x=3?*+(y-5)?°

i.e, X—14Xx+49+y? -2y +1=x-6x+9+y*—-10y + 25

e, X—y=2

which istherequired relation. Y

Remark : Notethat the graph of the equation
x—y=2isaline. Fromyour earlier studies,
you know that a point which is equidistant
from A and B lies on the perpendicular
bisector of AB. Therefore, the graph of
x—y = 2isthe perpendicular bisector of AB
(see Fig. 7.7).

Example5: Find apoint onthey-axiswhich
is equidistant from the points A(6, 5) and

V2 34 567
B(—4, 3). /
Solution : We know that a point on the

3
y-axisis of theform (0, y). So, let the point +”“ | _
P(0, y) be equidistant from A and B. Then Fig. 7.7

(6-02+(B-y)?=(-4-07+3-y)
i.e, 36+25+y?—10y= 16+ 9 + y>— 6y
e, dy = 36
e, y=9

B@3, 5)

A7, 1)

/

Q
NI~ S
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CooRDINATE GEOMETRY 105

So, therequired pointis (0, 9).

Let us check our solution: AP = /(6 — 0) + (5 — 9)? = /36 + 16 = /52

BP = \/(_4_0)2 +(3-9)% =,/16 + 36 =+/52

Note: Using the remark above, we see that (0, 9) isthe intersection of the y-axisand
the perpendicular bisector of AB.

EXERCISE 7.1

1. Find the distance between the following pairs of points:
) 2,3),4,1) (i) (-5,7),(=1,3) (iii) (a,b),(—a,—b)

2. Find the distance between the points (0, 0) and (36, 15). Can you now find the distance
between the two towns A and B discussed in Section 7.2.

3. Determineif thepoints(1, 5), (2, 3) and (—2,—11) arecollinear.
4. Check whether (5,—2), (6, 4) and (7, — 2) arethe vertices of anisoscelestriangle.

5. In a classroom, 4 friends are
seated at the pointsA, B, Cand
D asshowninFig. 7.8. Champa
and Chameli walk into the class
and after observing for a few
minutes Champaasks Chamdli,
“Don’t you think ABCD is a
square?’ Chameli disagrees.
Using distance formula, find
which of them is correct.

[
(=)

Rows

A
ke §

6. Namethetype of quadrilateral
formed, if any, by thefollowing
points, and give reasons for
your answer:

0 1-2.(10)(-12.(-30 ® 123 4567 8 910
(i) (=3,5),(3,1),(0,3),(1,—4) Columns
(i) (4,5),(7,6),(4,3),(1,2) Fig. 7.8

7. Findthe point on the x-axiswhich isequidistant from (2, -5) and (-2, 9).

8. Find thevaluesof y for which the distance between the points P(2, — 3) and Q(10, y) is
10 units.

_— N W RN X O
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106 MATHEMATICS

9. If Q(O, 1) isequidistant from P(5, —3) and R(x, 6), find the values of x. Also find the
distances QR and PR.

10. Find arelation between x and y such that the point (X, y) is equidistant from the point
(3,6)and (-3, 4).

7.3 Section Formula
Let us recall the situation in Section 7.2.

Suppose a telephone company wants to Y

position arelay tower at P between A and B A

Is such away that the distance of the tower B(36, 15)
from B istwiceitsdistancefromA. If Plies x,)

on AB, it will divide AB in the ratio 1 : 2 L C

(see Fig. 7.9). If wetake A astheorigin O, . _A 5X
and 1 km as one unit on both the axis, the o D E
coordinates of B will be (36, 15). In order to v

know the position of the tower, we must know Fig. 7.9

the coordinates of P How do we find these
coordinates?

Let the coordinates of P be (X, y). Draw perpendiculars from P and B to the
x-axis, meeting it in D and E, respectively. Draw PC perpendicular to BE. Then, by
the AA similarity criterion, studied in Chapter 6, A POD and A BPC are similar.

OD OP 1 PD OP 1
Therefore , E_E_E’ and E—E—E
x _1 _Y ™
B6-—x 2 15—y 2 N
These equations givex =12 and y = 5. B(xy, )

You can check that P(12, 5) meets the "y
conditionthat OP: PB=1: 2. C2R 0N

Now let us use the understanding that my
you may have developed through this
example to obtain the general formula.

&)1

Consider any two pointsA(x,, y,) and
B(x,, ¥,) and assume that P (x, y) divides
AB internally in the ratiom : m,, i.e, “0 T >X

PA m : M
— =—= (seeFig. 7.10). i
PB ~ m, ( g ) Fig. 7.10
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CooRDINATE GEOMETRY 107

Draw AR, PSand BT perpendicular to the x-axis. Draw AQ and PC parallel to
the x-axis. Then, by the AA similarity criterion,

A PAQ ~A BPC

PA  AQ PQ
Therefore, B8P~ FC - BC (1)
Now, AQ=RS=0S-OR=x-X,

PC =ST =0T -0S=Xx,—X

PQ=PS-QS=PS-AR=y-y,

BC=BT-CT=BT-PS=y,-y
Substituting these valuesin (1), we get

ﬂ_ X_Xlzy_yl
m, X=X Y-y
- X, +
m, X, — X m + m,
Similarly, taking D _YZA ety = T2t MY
m, Yo— Y m +m,

So, the coordinates of the point P(x, y) which divides the line segment joining the
pointsA(x,, y,) and B(x,, y,), internally, in the ratiom, : m, are

(m_lxz M my, + mzylj ?
m +m m +m
This is known as the section for mula.

This can also be derived by drawing perpendiculars from A, P and B on the
y-axis and proceeding as above.

If theratioinwhich PdividesAB isk : 1, then the coordinates of the point Pwill be
(kxz"" 'y ky, + )ﬁ}

k+1 k+1

Special Case : The mid-point of aline segment divides the line segment in the ratio
1: 1. Therefore, the coordinates of the mid-point P of the join of the points A(x, Y,)
and B(x,, Y,) is

ILx+1% Ly +1y, ) _(x+% %itY,
1+1 1+1 2 2 :
Let us solve a few examples based on the section formula.
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108 MATHEMATICS

Example 6 : Find the coordinates of the point which dividesthe line segment joining
the points (4, —3) and (8, 5) intheratio 3 : 1internally.

Solution : Let P(x, y) be the required point. Using the section formula, we get

_3®+14) _, 30+ _3
X= —]/—F—=/, y=——"=
3+1 3+1

Therefore, (7, 3) isthe required point.

Example 7 : In what ratio does the point (— 4, 6) divide the line segment joining the
pointsA(— 6, 10) and B(3, — 8)?

Solution : Let (-4, 6) divide AB interndly in the ratio m : m,. Using the section
formula, we get

3m - 6m, —8m + 10mzj 0

m+m, m +m
Recall that if (x,y) =(a, b) thenx=aandy = b.

(_4’ 6) = [

4= 3m, — 6m, and 6=—8n1+10m2

o, —
m + M, m+m
3m -6
Now, _g= S0 givesus
m +m
—4m, —4m, = 3m, —6m,
e, 7m, = 2m,
l.e, m:m=2:7
You should verify that the ratio satisfies the y-coordinate al so.
N 16 8™ 110
Now, —om oM o T (Dividing throughout by m,)
rnl. + rnZ ﬂ +1
m,
-8 x 5 +10
= 5 =6
—+1
-
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CooRDINATE GEOMETRY 109

Therefore, the point (—4, 6) dividesthe line segment joining the pointsA(— 6, 10) and
B(3,—8)intheratio2: 7.

Alternatively : Theratiom : m, can also be written as M :1, ork: 1 Let(—4,6)
m,

divide AB internally intheratiok : 1. Using the section formula, we get

4.6) = 3k-6 -8k+10 5
(-4.6) = k+1 k+1 2)
. 4= 3k -6

k+1
i.e., —4k-4=3k-6
i.e., k=2
i.e., k:1=2:7

You can check for the y-coordinate also.

So, the point (— 4, 6) divides the line segment joining the points A(— 6, 10) and
B(3,-8)intheratio2: 7.

Note: You can also find thisratio by calculating the distances PA and PB and taking
their ratios provided you know that A, Pand B are collinear.

Example 8 : Find the coordinates of the points of trisection (i.e., points dividing in
three equal parts) of the line segment joining the pointsA(2, —2) and B(—7, 4).

Solution : Let P and Q be the points of A P Q B
trisection of AB i.e., AP = PQ = QB 2,-2) ' (7,4
(seeFig. 7.11). Fig. 7.11

Therefore, PdividesAB internally intheratio 1 : 2. Therefore, the coordinates of P, by
applying the section formula, are

U=7) +2(2) U4 +2(-2)
1+2  1+2 1., (-1.0)

Now, Q also dividesAB internally in theratio 2 : 1. So, the coordinates of Q are

27 +1(2) 204)+ 12
( 2+1 ’ 241 J,i.e., (—4,2)
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110 MATHEMATICS

Therefore, the coordinates of the points of trisection of theline segment joining A and
B are (-1, 0) and (— 4, 2).

Note : We could also have obtained Q by noting that it isthe mid-point of PB. So, we
could have obtained its coordinates using the mid-point formula.

Example 9 : Find the ratio in which the y-axis divides the line segment joining the
points (5, — 6) and (-1, — 4). Also find the point of intersection.

Solution : Let theratio bek : 1. Then by the section formula, the coordinates of the

Kk +5 —4k—6j'

point which dividesAB intheratiok : 1 are ,
k+1 k+1
This point lies on the y-axis, and we know that on the y-axis the abscissais 0.

-k +5
k+1

Therefore,

So, k=5
Thatis, theratiois5: 1. Putting the value of k =5, we get the point of intersection as

o2)

Example 10 : If the pointsA(6, 1), B(8, 2), C(9, 4) and D(p, 3) are the vertices of a
parallelogram, taken in order, find the value of p.

Solution : We know that diagonals of a parallelogram bisect each other.
So, the coordinates of the mid-point of AC = coordinates of the mid-point of BD

o (6+9 1+4j_ (8+p 2+3j

2 2 ) L 2 2

' 53)-(55%3)

€. 2'2)7 1 2 "2
15 8+p

0, 27 2

e, p=7
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1.

10.

EXERCISE 7.2

Find the coordinates of the point which dividesthe join of (-1, 7) and (4, —3) inthe
ratio2: 3.

Find the coordinates of the points of trisection of the line segment joining (4, —1)
and (-2, -3).

To conduct Sports Day activities, in
your rectangular shaped school
ground ABCD, lines have been
drawn with chalk powder at a
distance of 1meach. 100 flower pots
have been placed at adistance of 1m
from each other along AD, asshown

C

|

1
inFig. 7.12. Niharikaruns 7 ththe

distance AD on the 2nd line and

1
posts a green flag. Preet runs 5 th

the distance AD on the eighth line
and posts a red flag. What is the
distance between both the flags? If
Rashmi hasto post ablueflag exactly
halfway between the line segment 1 2 3 456 7 8 910
joining the two flags, where should _

she post her flag? Fig. 7.12

Find theratio in which the line segment joining the points (— 3, 10) and (6, — 8) isdivided
by (-1, 6).

Find theratio in which theline segment joining A(1, — 5) and B(— 4, 5) isdivided by the
x-axis. Also find the coordinates of the point of division.

If (1, 2), (4,y), (X, 6) and (3, 5) are the vertices of aparallelogram takenin order, find
xandy.

Find the coordinates of apoint A, where AB isthe diameter of acircle whose centreis
(2,—3)andBis(1, 4).

If Aand B are (— 2, —2) and (2, — 4), respectively, find the coordinates of P such that

> KKK KK KKK

3 _ :
AP= - AB and Plies on the line segment AB.

Find the coordinates of the points which divide the line segment joining A(— 2, 2) and
B(2, 8) into four equal parts.

Find theareaof arhombusif itsverticesare (3, 0), (4,5), (-1, 4) and (—2,—1) takenin
order. [Hint : Areaof arhombus= 5 (product of itsdiagonals)]
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74 Summary
In this chapter, you have studied the following points :

1. The distance between P(x,, y,) and Q(X,, Y,) is \/(Xz = %)%+ (Y2 — W%

2. The distance of apoint P(x, y) from the originis /x* + y?.

3. The coordinates of the point P(x, y) which divides the line segment joining the
points A(x,, y,) and B(x,, y,) internally in the ratio m : m, are

(mlxz MY My, + mzyl),
m+m m,_+m,
4. The mid-point of the line segment joining the points P(x , y,) and Q(X,, Y,) is

(Xl+ N Nt yzj
2 2 '

A NoTETOTHEREADER

Section 7.3 discusses the Section Formulafor the coordinates (X, y) of a
point P which divides internally the line segment joining the points
A(x,, y,) and B(x,, y,) intheratiom : m, asfollows:

TN, | o (A MY,
m+m, m+ m,

Note that, here, PA: PB =m, : m,.

However, if P does not lie between A and B but lies on the line AB,
outsidethe line segment AB, and PA : PB =m, : m,, we say that Pdivides
externally the line segment joining the points A and B. You will study
Section Formula for such case in higher classes.

Rationalised 2023-24




<<
  /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




