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CO-ORDINATE GEOMETRY

6.1 INTRODUCTION

Inclass IX, we have seen that to locate the position of a point on a plane, we requirea pair of
mutually perpendicular lines which are known as the coordinate axes. The horizontal line
is known as the x-axis and the vertical line is known as the y-axis. The intersection point of
the coordinate axes is known as the origin. The distance of a point from the y-axis is called its
r-coordinate, or abscissa and the distance from the x-axis is called its y-coordinate, or
ordinate. We have seen that the coordinates of a pointon the x-axis are of the form (x, 0), and
that of a point on y-axis are of the form (0, y). We have also learnt about plotting of pointsina
plane when their coordinates are given. Also, we have seen that a linear equation in two
variables, when represented graphically, gives a straight line.

In this chapter, we will see how we can find the distance between two points whose
coordinates are given. We will also find the coordinates of the point which divides the line
segment joining two given points in a givenratio. Finally, we will learn about the method of
finding the area of a triangle in terms of the coordinates of its vertices.

6.2 RECAPITULATION

RECTANGULAR COORDINATE AXES Let X'OX and YOY y
be two mutually perpendicular lines through any point
O in the plane of the paper. We call the point O, the ori-
gin. Now, choose a convenient unit of length and start-
ing from the origin as zero, mark-off a number scale on
the horizontal line X OX, positive to the right of the ori-
gin O and negative to the left of origin O. Also, mark-off — :

the same scale on the vertical line Y OY, positive up- > *32-1 | 1 23 45
wards and negative downwards of the origin O. -2

The line X 0OX is called the x-axis or axis of x, the line 8
YOY is known as the y-axis or axis of y, and the two o
lines taken together are called the coordinate axes or the -
axes of coordinates.

CARTESIAN COORDINATES OF A POINT Let X'OX and
Y'OY be the coordinate axes, and let P be any point in the plane. Draw perpendiculars PM
and PN from P on x and y-axis respectively. The length of the directed line segment OM in the
units of scale chosen is called the x-coordinate or abscissa of point P, Similarly, the length of the
directed line segment ON on the same scale is called the y-coordinate or ordinate of point P. Let
OM = x and ON = y. Then the position of the point P in the plane with respect to the
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coordinate axes is represented by the ordered (x, y). The
ordered pair (x, y) is called the coordinates of point P.
Thus, for a given point, the abscissa and ordinate are the
distances of the Qioen point from y-axis and x-axis
respectively.

The above system of coordinating an ordered pair
(¥, y) with every point in a plane is called the Rectan-
gular Cartesian coordinate system,

It follows from the above discussion that co-
rresponding to every point P in the Euclidean plane
there is a unique ordered pair (x, y) of real numbers
called its cartesian coordinates. Conversely, when we
are given an ordered pair (x, y) and a Cartesian co-
ordinate system, we can determine a point in the Eu-

clidean plane having its coordinates (x, y). For this we mar
another directed line segment ON =

OM = x on the v-axis and
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k-off a directed line segment

¥y on y-axis. Now, draw |

perpendiculars at M and N to X and Y axes respectively. The point of intersection of these
two perpendiculars determines point P in the Euclidean space having coordinates (x, y).

Thus, there is one-to-one correspondence between the set of all ordered
numbers and the points in the Euclidean plane. The set of a

numbers is called the Cartesian plane and is denoted
by R®.

QUADRANTS Let X'OX and Y'OY be the coordinate
axes. We observe that the two axes divide the Euclid-
ean plane into four regions, called the quadrants. The
regions XOY, XOY, X'OY'and Y'OX are known as the
first, the second, the third and the fourth quadrants re-
spectively, The ray OX is taken as positive x-axis, OX'
as negative v-axis, OY as positive y-axis and OY" as
negative y-axis. In view of the above sign convention
the four quadrants are characterised by the following
signs of abscissa and ordinate,
[quadrant: x >0,y >0

[Tquadrant: x <0,y > 0

I quadrant: x < 0, y<0

[V quadrant: x > 0, y<0
The coordinates of the originare taken as (0, 0). The coordi
(x, 0)and the coordinates of any point on y-axis are of the
is zero, it would l1e somewhere on the y-axis and

[t follows from the above discussion th

REMARK 1 If the coordinates of a point P are (x, ), we
RENARK 2 THisevident from the above discussion that

.

nates of any point on -
re, farm (0, y). Thus,
if its ordinate is zerg ¢ wor

atby simply looking at the coq
can tell in which quadrant it would lie as discussed in the follo

shall frequentiy referto it q

pairs (x, y) of real
Il ordered pairs (x, y) of real
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1 rdinate
wing illustration

(i) The abscissa ofa point is its perpendicular distance from Y-axis,

M X-axis are of the form
if the abscissq of a point
td lie on x-gyis.

sof a point we

s P(x, ).
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CO-ORDINATE GEOMETRY 63

(it) The ordinate of a point is its perpendicular distance from x-axis. .

(ili) The abscissa of every point situated on the right side of y-axis is posttive and the abscissa of
coery point situated on the left side of y-axis is negatioe. .

(iv) The ordinate of coery point situated above x-axis is positive and that of every pont below x-
axis is negative.

(v) The abscissa of cvery point on y-axis is zero,
(vi) The ordinate of every point on x-axis is zero.
(vit) Coordinates of the origin are O (0, (),

i*.;_._ - ILLUSTRATIVE EXAMPLES

LEVEL-1

EXAMPLE 1 The base AB of two equilateral triangles ABC and ABC "with side 2a lies along the X-
axis such that the mid-point of AB is at the origin as shown in Fig.

6.4 . Find the coordinates of the vertices C and C “of the triangles. ¥
SOLUTION  Since the mid-point of AB is at the origin O and C
AB=2a.
OA=0B=a
Thus, the coordinates of A and Bare (¢, 0)and (- a, 0) '
respectively. B (-a, 0) o} A (a, 0)

Since triangles ABC and ABC' are equilateral. Therefore,
their third vertices C and C' lie on the perpendicular bisector
ofbase AB. Clearly, Y DY is the perpendicular bisector of AB.

Thus, C and ' lie on Y-axis. Consequently, their 2
x-coordinates are equal to zero. v
InA AOC, we have Fig.6.4
0OAZ + OC? = AC? [Using Pythagoras theorem]|
— a® + 0OC? = (2a)* | AB= AC = BCand AB = 2a.". AC = 2a]
= OC* = 4a* - a*
= OC? = 3a*
= OC = \/3a
Similarly, by applying Pythagoras theoremin A AOC’, we have
OC'=3a
Thus, the coordinates of Cand C' are (0, +/3 a) and (0, /3 a) respectively.

LEVEL-2

E-‘f-ﬁnMI’LE > Find the coordinates of the vertices of an equilateral triangle of side 2a as shown in
€. 6.5.

SOLUTION  Since OAB is an equilateral triangle of side ¥

2a. Therefore, B

OA = AB=0OB=2a :

Let BL perpendicular from B on OA. Then,

OL=LA=n ¥ :

In A OLB, we have O L A@a0)
OB? = OI* + LB 2a

= (2a)* = a* + LB

o3 LB* = 3a* Y

Fig.6.5
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5 LB =34

Clearly, coordinates of O are (0, 0)and that of A are (24,0).Since OL=aand LB = /3 a. So, the
coordinates of B are (a, \ﬁ ).

EXERCISE 6.1

LEVEL-1
I. On which axis do the tollowing points lie?
(i) P(5,0) (i) Q(0-2) (iii) R(-4,0) (iv) 5(0,5)

]

- Let ABCD bea square of side 24, Find the coordina tes of the vertices of this square when
(1) A coincides with the originand AB and AD are along OX and OY res pectively.
(1) Thecentre of the square is at the origin and coordinate axes are parallel to the sides

ABand AD respectively.
LEV;E__L—-Z;

3. The base PQ of two equilateral triangles PQR and PQR' with side 2a lies along

y-axis such that the mid-point of PQ is at the origin. Find the coordinates of the vertices
Rand R’ of the triangles.

5 p— — — ANSWERS
L. Pon x-axis, Q on y-axis, R on r-axis, 5 on y-axis

1) A0,0), B (24,0, C(2a,24q), D(0,2a) (1) A(a,a), B(-a,a), C(-a, -a), IXa,—a)
R(v3a,0), R' (—3 2,0)

Pl

LY |

6.3 DISTANCE BETWEEN TWO POINTS

The distance between any two points in the plane is the length of the line segment joining
them. '

THEOREM  The distance between ko points P (xy,10) and Q(xy,,) is given by

PQ = \n'fi:z =0+ (- )

e, PQ = 1|.,I'I{'D:it'!‘::-re'ru:lz-. of abscissae)® + (Difference of ordinates)?

"ROOE - Let X'OX and Y'OY be the coordinate axes, Let P(xy,y)and Q((x,, ¥> ) be two given
points in the plane. Draw PL and QM perpendicular Y S
from P and Q on x-axis. From P draw PN perpendicular

to QM. Then,

OL = x,,0M = x,, PL = y, and QM = y, Qe b
PN =M =0OM-0L = x, - x, i
and, ON=QM-NM=0QM - PL = Y=

Clearly, A PNQ is a right triangle right angled at N.
Therefore, by Pythagoras theorem, we have

PQ* = PN* + QN?

= PQ* = (x; - ;)% + (2 - )

=5 PQ = sjr!-l'z - X )+ (s - .‘fl]:
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Hence, distance btween any two points is given by

J(Diff. of abscissae)? + (Diff. of ordinates)’

Q.E.D
NOTE If Ois the originand P (x,y) isany point, then from the above formula, we have

OP = \[(x = 0)* +(y - 0)F = Jx® + /2

SOME USEFUL POINTS
() In order to prove that a given figure is a
(i) square, prove that the four sides are equal and the diagonals are also equal.
(i) rhombus, prove that the four sides are equal.
(iii) rectangle, prove that opposite sides are equal and the diagonals are also equal.
(iv) parallelogram, prove that the opposite sides are equal.

(v) parallelogram but not a rectangle, prove that its opposite sides are equal but the diagonals
are not equal.

(vi) rhombus but not a square, prove that its all sides are equal but the diagonals are not equal.

(I) For three points to be collinear, prove that the sum of the distances between two pairs of points is
equal to the third pair of points.

o LusTRATVEEXAWPLES

EXAMPLE 1 Find the distance between the points
(i) P(=6,7)and Q(-1,-5) (i) R(a+b,a—b)and S(a—b, —a—Db)

(iii) A (at,?, 2at,) and B(at,’, 2at,)
SOLUTION (i) Here, x; = -6, y; =7and x, = -1, y, =5
PQ = J(xz —x) (- IflJ2
= PQ = \J(-1+ 6)* + (-5 -7)" =~/25+ 144 = V169 =13

(ii) Using distance formula, we obtain _
RS =J(a-b-a—b) +(-a-b-a+b) =V4b* + 4a* = 2Ja® + b?
(iii) Using distance formula, we obtain

AB = ([(aty? - at? ) +(2at, — 2at, )’

= AB = \{ﬂ_z(e‘z —H)(t + h)?+ 4a*(t, - k)
= AB =a(ty - )ty +h)* +4

EXAMPLE 2 If thepoint (x, y) is equidistant from the points (a +b, b—a)and (a—b, a +b), prove that
X =qy.
SOLUTION Let P(x, y), Q(a+ b,b—a) and R (a — b, a + b) be the given points. Then,

PQ = PR [Given]
= J{x_(ﬁ+b)}2+{y4{h—u}}l =\/{I—fﬂ—bl}2+{y-(ﬂ+bl}3
= (x—(@+0) +{y-b-a) ={x=@-0} +{y-@+b)}’

b
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f.5
=1 ¥ 2% (@ +b)+ (a+ [:)2 + _;1,-2 -2y (b-a)+(b- .ﬁ'}2
=X+ (a-b) —2x(a- by + y* = 2y (a + b) + (a + b)*
= ‘2-"[ﬂ+f’}-E}.r(!'—ﬂ}z—2:r{n—h)-2y(n+b)
= ax + by + l?llf =y = ax - by + ay + bl,r'

= 2bx =2ay = bx = ay

REMARK. We know that a point which is equidistant from points P and Q lies on the perpendicular
bisector of PQ. Therefore, bx = ay is the equation of the perpendicular bisector of PQ. -
EXAMPLE 3 Find the equation of the perpendicular bisector of AB, Wfﬁ'?'i* Aar “f_ .B are. f ; = pot s
(3, 6) and (-3, 4) respectively. Also, find its point of intersecction with (i) x-axis (ii) y-axis.
SOLUTION  Let P (x, y) be any point on the perpendicular bisector of AB. Then,

PA = PB

- VO =37 4 (v~ 6F = v+ 31 + (v 47
= (=3P (y—6) = (x+ 3 4 (y - 42
= _1'1-61'+9+_I!2—12y+36=12+6x+9+yz"3y+16
= P W .. (i)

1

iPluy)

A(3.8) 0 s34
'
Fig.6.7

Hence, the equation of the perpendicula

(i) We know that the coordinates of any
y-coordinate of every point on x-

5
3x-5=0= x=2
X =K 3

r bisector of AB is 3x + ¥y-5=0.

point on x-axis are of the form

(x, 0). In other words,
axis is zero. So, putting y =0 in (i

), we get

Thus, the perpendicular bisector of AB cuts Xx-

axis at (5/3, 0).

(ii) The coordinates of any point on y-axis are of the form (g : -

in (i), we get ©, v). Putting x = 0

¥=5=0 = y=5

Thus, the perpendicular bisector of AB intersects Y-axis at (0 5).
EXAMPLE 4 Find the value of x, if the distance between the points (x. — .
SOLUTION  Let P (x,-1)and Q (3,2) bethegivenpomts.Then, ftlend (s, 2)is 5.

PQ=5
Q ; [Given]

= Jx-32+(-1-27 =5

- (x-3) +9 =5
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— ¥ —6x+18=25

= 2 -6x-7=0 = (x-7)(x+1)=0 = x=7 or, x=-1

EXAMPLE 5 Ifthe paints A (4, 3) and B (x, 5) are on the circle with centre O (2, 3), find the value

of x. [CBSE 2009] )

SOLUTION  Since A and B lie on the circle having centre O. )
OA = OB [Each equal to radius] ’

=5 J4—-22 +(3-32 = Jlx—2)% +(5-3)°

- 2= J(x-22 +4

=5 4=(x-2+4 = (-2’ =0=>x-2=0>x=2.

EXAMPLE 6 Find a point on x-axis which is equidistant from A (2, -5) and B (=2, 9). _—

[NCERT, CBSE 2009, 2017]
SOLUTION We know that a point on x-axis is of the form (x, 0). So, let P (x, 0) be the point
equidistant from A (2, -5) and B (-2, 9). Then,

PA = PB
= Jx=2)% +(0+5)2 = J(x +2)% +(0 -9
= (x-2)* +25=(x+2)* +81
= ¥ —4x+4+25=x"+4x+4+81 = —-8xr=56 = x=-7

Hence, the required pointis (-7, 0).

EXAMPLE 7  Find a point on the y-axis which is equidistant from the point A (6, 5) and B (-4, 3).
[NCERT, CBSE 2017]

SOLUTION We know that a point on y-axis is of the form (0, y). So, let the required point be

P (0: y}- ThEl"l;

PA = PB
= J0 =6 +(y =5 = (0 +4) +(y -3
= 36+[_y—5}2=16+(y—3)2
= 36+y> -10y+25=16+y" -6y +9 = 4y=36 = y=9

So, the required point is (0, 9).
EXAMPLE 8 The x-coordinate of a point P is twice its y-coordinate. If P is equidistant from

Q(2,-5) and R (-3, 6), then find the coordinates of P. [CBSE 2010, 2016

SOLUTION Let the coordinates of Pbe (x, y). Itis given that x = 2y . Itis also given that
PQ = PR

= J{.T—Z}E +(y + 5)° =J(;+3:'2+(}!“6)2

= Jay -2 +(y +5° = J2y +3) + (y - 6)

= JSyz +2y+29 = m

= 5y2+gy+29:5y3+45 = 2y=16 = y=8

Hence, the coordinates of P are (16, 8).



MATHEMATICS
68 | Uf
» the type O
jangle? If so, name tie Ly 2
AMPLE 9 Do the points A (3,2), B (-2,-3) and C (2, 3) form a triangle? | g L
triangle formed. |
SOLUTION - Using distance formula, we obtain

e
AB = (-2 -3) +(-3-2) = J25+ 25 = /50
BC = (2 + 27 +(3+3) = V16536 = V52

and, AC=\2-37 +3-2F = i¥1 =2 ints A, Band C
e O s ’
Clearly, AB + BC ~ AC, AC + BC > AB and AB + AC > BC. Therefore, P S
' ) bria f * = AB® + AC®. Therefore, AABC is a rig
torm a triangle. We also observe that BC® = AB* + .
triangle, right angled at A. ‘
 the vertices of an
EXAMPLE 10 Show Hhat the points (a, n),{—a,—.-i}mrd{—ﬁr?, \Eﬂ)”“ the r;é‘l;‘ilf 2015]
equilateral trigngle. Also, find its area, - gy e =
SOLUTION  Let A (a, a), B(-a, - a) and C(~V/34, /3 a) be the given points. Then,

AB = Jﬁ - +(-a-aP =4a? +4a® = 2J2a
BC =.Jr(:ﬁﬁ+u}|3 +(J§n+n)—:

- BC = Ja*(1-V3)? + a¥({f3 + 1)2

= BC‘zrr\/(_I—ﬁ}:+(1+\f'§]:

= BC=a|1+3-2 3+1+3+2V3 = a8 =224

and, AC = J{—v@:‘?—ﬂ}z + (V3a - q)?

N AC = (B 1) + (Y3 1)

= AC=aB+i+(Bop

= HC:;im=av§=2@n

Clearly, we have

AB = BC = AC
Hence, the triangle ABC formed by the giv
Now,

€N points is an equilatera] triangle,

Areaof A ABC = ifi (Side)?

3 ¥, ﬁ
_ W f =X (22 i V3a?
- x AB i x (2v/2a) 5q- units = 3./3,,2 5q. units

FXAMPLE 11 Show that the points (1, 1), (5,2) and (9, S)are collineqy R
SOLUTION  Let A (1,-1), B(5,2)and (9,5) be the given Points. The ' [CBSE 2006 C|

nr WE ha\re
AB=\(5-1 +(241) = V16+9 =5
Bc=Jw—9f+e—5F=Jm1§:5
and, AC=JH—9f+v4—ﬂ3=J§EEE:1g

Clearly, AC = AB + BC, HEHCE,A.B,Carecullinearpmm& |
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EXAMPLE 12 Show that four points (0,-1), (6, 7), (-2, 3) and (8, 3) are the vertices of a rectangle.
Also, find its area. (CBSE 2013

SOLUTION - Let A(0—1), B(6,7), C(-2,3)and D (8, 3) be the given points. Then,

AD = (80> +(3+ 1) = /61 + 16 = 445
BC=(6+27+(7-3) = J6d +16 = 45
AC = J(-2-02 +(3+1)? =/3716 =25 .

and, BD=(8-62 +(3-77 =116 =25
AD = BC and AC = .
. and AC = BD A0, 1) Fig. 6.8 D(8, 3) 45
So, ADBC is a parallelogram.
Now,  AB=(6-07+(7+1) =V36+6d =10 and, CD = J8+ 2)? +(3-3)% = 10

Clearly, AB® = AD? + DB? and CD? = CB® + BD™.
Hence, ADBC is a rectangle.
Area of rectangle ADBC = AD x DB = (44/5 x 2J/5) sq. units = 40 sq. units

B(6. 7)

C(-2, 3)

EXAMPLE 13 Show that A (6, 4), B(5, - 2) and C (7,-2) are the vertices of an isosceles triangle. |
Also, find the length of the median Hirough A. [CBSE 2010]
SOLUTION We have

AB = J(6-57 +(4+27 =37, AC=+J6-77+@+27 =37

A6, 4)

B (5 -2) D (6, -2) Ci7,-2)
Fig. 6.9

AB = AC

So, AABC is isosceles.
; d+7 -2-2
Let D be the mid-point of BC. Then, coordinates of D are [ s ) i.e. (6,-2).

AD = J6-6)* +(4+2° =36 =6

EXAMPLE 14 If P (2,-1), Q(3,4), R(-2,3) and 5(-3,-2) be four points in q plane, show that
PQRS isa rhombus but not a square. Find the area of the rhombus, [CBSE 2013]
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0. 1)

k] - S _31 _2} *
SOLUTION - The given pointsare P(2,-1),Q(3,4), R(-2,3)and 5(

R (—2. 3)
We have, 5{—.\-5. -2

PQ = (3-2)* + (4 +1)

: \.’r|~' i 5° = 26 units

P

QR = (-2-37 4 (3-4)" = J25 +1 = V26 units

RS ,“."': 34 2)7 4 (2 ._',j-' = J1+ 25 = /26 units

OP = \J(-3-2) + (-2 + 1)* = /26 units Pié _1) Q (3, 4)

B Fig. 6.10
PR \,‘H 2 - E}f + (3 4 “" - .hf'r]_ﬁ 16 = 4\.": units

and, Qs = .\.-"?". —-_'-‘.j‘1 (=2 - _”F = /36 + 36 = 642 units

PQ = QR = RS = SP = 26 units
and, PR = QS
[his :iu-.ma that PQRS isa quadrilateral whose sides are equalbut diagonals are not equal.

I'h JRS is a rhombus but nota square.

Now, Area of rhombus PQRS = — « (Product of lengths of diagonals)

ot [

|
= —Xx {Pf\x(.]'b]

x4+/2 x 6v2 |5

(1
] Y o St
|3 s ._4:-L],1_11'!1th-
EXAMPLE 15 Find the coordinates of the centre of the
(0,00,(=2, 1) and (-3, 2), Also, find its radius.

SOLUTION  Let P (x, ¥) be the centre of the circle passing !hmugh the points O (0, 0),
1 (<2,1)and B (-3 2). Then,

circle passing through the points

OP = AP = gp

B(-3, 2)
Now, OP = AP -

OP* = Ap?

- 4 _1_3: =(x+2)* + (i l}l

> \"+1r1-.2+u+4.1'--?.],-+5 A

- /A(=2, 1

-1 4y - 2_:.' +3=0 (i) }

and, OP = RP .
: . Fig.6.11

> OP- = Bp?

- Y= 4 _i,r'1 = (X + 3]: (Y - 2}:
— .1:+:,:;’:\:~_1r1+h.=;—-llu+]3

5 by -4y +13=0

-.(11)
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Onsolving equations (i) and (i), we get: x = g and y = 12_1 .

Thus, the coordinates of the centre are ( ; 12] ]

Radius = OP = Jx* + a 121 \Jﬁ units.

EXAMPLE 16 If (=4, 0) and (4,0) are two vertices of an equilateral triangle, find the coordinates
of its third vertex. [CBSE 2014]
SOLUTION  Let C (x, y) be the third vertex of triangle ABC having two vertices at A (-4,0)
and B(4,0). Since A ABC is equilateral, Therefore,

AC =BC=AB Yi
Now, AC = BC L Cx, )
- Jx+ 4% +(y =07 = J(x — 4% + (y - 0)?
= (x+4)P + 1y = (x—4)? +y* - R
= 16x =0 X A(-4,0) B4,0) X
= &=
Again,
AC =BC = AB . D
= AC = AB J |
= Vi + 472 +(y -0 = J(4+47 + 02 Fig.6.12
== ) _1;2 = 64
= 0+4)7° +y> =64 [~ x=0]
= yz = 4.3
= y=1+43

Hence, the coordinates of the third vertex are C (0, 4+/3) and D(0,-44/3).

EXAMPLE 17 Points A (-1, y) and B(5,7) lieonacircle with centre O (2,-3y). Find the values

of y. Hence, find the radius of the circle. [CBSE 2014]
SOLUTION  Since O is the centre of the circle and A, B are points on its circumference.

OA = OB = Radius
0OA = OB
J@+ 12 +(By -y = J2-5 +(3y-7)
9+16y> =9+ @3y +7)
16y? = 9y* + 42y + 49
7y: —42y-49=0
y* -6y -7=0
iy—?)(yn):n:.y ==1,7
Skl When y = —1: Inthis case

B(5,7)

S T | S 1 B T A

Fig.6.13

The coordinates of O, Aand Bare O(2,3), A(=1,-1) and B (5, 7) respectively,
Radius = 0A = /(2 + ) +3+1% =5
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CASEIl  When ¥ =7 In this case

5 e;:titft"}"
The coordinates O, A and Bare O(2,-21), A (-1,7) and B (5,7) resp

2 + 784 = V793
Radius = 0A = 2 + 1) + (221 - 7)% = 5+ 784 = V7

» Tl

f ’f!‘;’!{ €

. s 171 ,h_:[f f'.'ff? s ?

EXAMPLE 18 Jf A (5, 2), B(2,-2) and C(=2,1) are the vertices of right ang [CBSE 201
£B = 90°, then find the valye of t.

SOLUTION  Using Pyth

>

. " . =1 'pt"[irl
agoras theorem in right triangle ABC, we obt:

C (-2
, AC* = AB? + pC? .
= G+2 +2-0 = {5-2 + 2+ 2% + {2 + 2"+ (=2 -1}
=5 49+f4_4r+f1):[9+m}+{1ﬁ+4+4r+f3}
! = F-dt+53 =12 4 4t x 45
=% -Bt=-8 B (2., —
=5 =1 AG.2) Fig. 6.14
LEVEL-2
a 2a espectivel
EXAMPLE 19 If Pand Qare tuwo points :w’msvL‘ﬂﬂr'di!mﬁ'surrm!-", 2at) and ( =5 _f_ respectioel
1 1
and S is the point (a, 0). Show that sp T isindependent oft.
SOLUTION  Using distance formula, we obtain
SP = \J(at* ~ a)’ + (2t — 0 = p /(2 1?44 = a2 1)
2 2
and, SQ: {r—r;—-'ﬂ] +[%£—'D]
. -2y 47 s .
= 5Q A +T‘1—=F(I—r)+4r z;_z_‘f'(]+;3}3=;‘f?(l+_,:)
1. . 1 1 )
—_— =

LR 1+
-—-—____:--, h IS i 3
e P ich is independent of t.

EXAMPLE 20 [f bwo vertices of an equilatera] triangle

SOLUTION O (0, 0) and A(3,43 ) be
equilateral A OAB. Then,
OA =0B = AB
= OA* = OB® = AB?
Wehave, 0A* = (3-0)2 +(J3 -0y = 12,
OB* = x? + yz

be (0,0, (3,3
the given Points and |t p (x, ) be the thirq
ve

). find the thirdg vertey

tex of
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3 eV 2 Y
and,  AB® = (x-37 +(y-/3)
K, B A(3.73)
s AB" =x"+y" —6x-2/3y+12
OA® = 0B? = AR?
= OA* = OB* and OB = AR - X
i
0,0)9)
- iy =12 e
and, Pryr =yt -6 -2M3y+12
= ¥ +y* =12 and 6x+2J3y =12 o
b 3 Y
x*+y =12 and 3x + =6
=5 v Y3y Fig.6.15 .
2 6-3x
2, (6-3 {% By=6:y= }
=& ¥+ =13 JAXY + Ay B _[.I’
() 0
= 3% + (6 - 3x)° =36
= 12x* —36x = 0
— X = U, 3
1’=U:>J§_I,f=6=:-_l=%=?~\f!§ [Futt‘ing:r={]in3.r+\ﬁy=6]
6-9
and, x=3=9+By=6=y= 7 = /3 [Putting.r=3in3.1’+x/§3f=6]

Hence, the coordinates of the third vertex Bare (0, 2./3) or, (3, - Jﬁ}.

EXAMPLE 21 Find the coordinates of the circumcentre of the triangle whose vertices are
(8,6),(8,-2) and (2,-2). Also, find its circum-radius.

SOLUTION  Recall that the circumcentre of a triangle is equidistant from the vertices of a
triangle. Let A (8, 6), B (8,-2) and C (2, -2) be the vertices of the given triangle and let P (x, i)
be the circumcentre of this triangle. Then, ' .

PA = PB=PC
= PA? = PB? = PC?
Now, PA® = PB?
= (x - 8) +(y—6) =(x-8)" +(y+2)
s R !f ~16x 12y + 100 = =¥ yz ~16x+ 4y + 68
= 16y = 32
=5 y=2
and, PB* = PC?
= (x- 87+ (y+ 2 =(x-2" +(y+2)
- ,1-1+‘|;2—16.\‘+4H+(’3=I3 -lvy2—4_1-+4y+3
= 12x = 60
= rE=h

So, the cr_)gi-dinates of the circumcentre Pare (5, 2).

Also,  Circum-radius = PA = PB=PC = \[(5- 8)* 4 (2-6) =5

i
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MATHI MATICS-

coordinates

1.—1). Find the
EXAMPLE 22 Lgt He:*nppu,-,-;'n'nurl,:um";:um!snj'u square be (3, 4) and (1,—1.

of the remaining angular points.

ar points-

. = s ivVen é'lrlgul
SOLUTION  Let ABCD be a squareand let A (3, 4) and C (1,-1) be the give

Let B(x, y) be the unknown vertex.

D
Then, AB = BC
> AB* = BC?
= (=3 4 -4 = (-1 4 (g + 1)
= dx + 10y -23 =0 ;
23 -1 _ A(3, 4)
4
In right-angled triangle ABC, we have
AB* + BC? = AC?
= (X =3)" +(y — 4)* +(x - 1 +(y+1)2 =(3-1)2 + (4+1)°
> v+ I|,fl ~4x-3y-1=0
Substituting the value of x from (i) into (ii), we get
(23-10y\®
| 2 ) TV -(23-10y)-3y-1=0
. 1 5
= " -12y+5=0 = 2y -1)(2y-5) =0 — y==or =

5
Putting v =— and y= 5 Tespectively in (i), we get y =

-

k| O

Hence, the required vertices of the squareare (9/2,1/2) and (- 1/2,5/2) .

EXAMPLE 23 Prove that the points (-3, 0), (1,-3)
angled triangle. Find the area of this triangle.

SOLUTION Let A(-3,0), B (1,-3)and C (4,1) be the given points. Then

AB = \l1-(-3) +(-3-0) = 47, (3 = VI6+9 = 5 ynigs
by

Cld, 1y
A-3.0)

B(1.3)

1y
Fig. 6.1

and v = —" reg ectively.
~ P y

and (4, 1) are the vertices of an isosceles right-
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BC = \/{4 ~1?+(1+3)? =4J9+16 = 5units

nd, CA=@+3)? +(1-0)7 = VA9 +1 = 5J2 units.
Clearly, AB= BC. Therefore, A ABC is isosceles.

Also,  AB? +BC? =125+25 = (5/2)° = CA’

A ABC is right-angled at B.

Thus, A ABC isarigh t-angled isosceles triangle.

2 .
Now, Areaof A ABC =% (Base x Height) = lz (ABx BC) =( %x 5x5 )sq. units ‘—'—2-5'5(]_ units

10.

11.

12,

14,

15.

____ EXERCISE 6.2

(i) (~6,7)and (-1,-5)
(ii) (a+Db,b+¢) and (a—=b,c—b)
(iii) (asina, - bcosa) and (—a cos a, b sin @)

(iv) (a, 0yand (0, b)
Find the value of a when the distance between the points (3,a) and (4, 1)is V10.

. If the points (2, 1) and (1,-2) are equidistant from the point (x, ¥), show that

x+3y=0.

Find the values of x, y if the distances of the point (x, y) from (-3, 0) as well as from (3, 0)
are4.

The length of a line segment is of 10 units and the coordinates of one end-point are
(2,-3). If the abscissa of the other end is 10, find the ordinate of the other end.

Show that the points (—4,-1), (-2, —4), (4, 0) and (2, 3) are the vertices points of a
rectangle. [CBSE 2006 C]

Show that the points A (1,-2), B (3, 6), C (5, 10) and D (3, 2) are the vertices of a

parallelogram.

Prove that the points A (1,7), B(4,2),C(-1,-1)and D (-4, 4) are the vertices of a square.
[INCERT]

Prove that the points (3, 0), (6, 4) and (-1, 3) are vertices of a right-angled isosceles

triangle. [CBSE 2006 C]

Prove that (2, -2), (-2, 1) and (5, 2) are the vertices of a rightangled triangle. Find the area

of the triangle and the length of the hypotenuse. |CBSE 2016]

Prove that the points (24, 4a),(2a,6a)and (2a + J3a, 5a) are the vertices of an equilateral

triangle.

Prove that the points (2,3), (-4, —6)and (1,3/2)do not forma triangle.

The points A (2,9), B (a,5)and C(5,5) are the vertices of a triangle ABC right angled at B.

Find the values of @ and hence the area of AABC. [NCERT EXEMPLAR]

Show that the qundrilateral whose vertices are (2, =1), (3, 4), (-2, 3) and (-3, -2) s a

rhombus.
Two vertices of an isosce
of the equal sides is 3.

les triangle are (2, 0) and (2, 5). Find the third vertex if the length
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16 Which point on x-axis is equidistant from (5, 9) and (-4, 6)?

17. Prove thatthe points (- 2, 5), (0, 1) and (2, - 3) are collinear. |

14. The coordinates of the point P are (-3, 2). Find the coordinates of the point Q which lies

on the line joining P and origin such that OP = 0Q.

19. Which point on y-axis is equidistant from (2, 3) and (- 4, 1)7

The three vertices of a parallelogram are (3, 4), (3, 8) and (9, 8). Find the fourth vertex.

Find a point which is equidistant from the points A (-5,4) and B (-1, (fr]_. Hm:ﬁ.r many such

points are there? INCERT EXEMPLAR|

. 22. The centre of a circle is (24, 2 - 7). Find the values of  if the circle passes through the point
(11, -9) and has diameter 1042 units. INCERT EXEMPLAR|
Avush slarts walking from his house to office. Instead of going to the office d i_m'tl}', he
goes to a bank first, from there to his daughter’s school and then reaches the office. What
18 the extra distance travelled by Ayush in reaching the office? (Assume that all
distances covered are in straight lines). If the house is situated at (2, 4), bank at (5, 8),
schoolat (13, 14) and office at (13, 26) and coordinates are in kilometers.

INCERT EXEMPLAR]
. Find the value of k, if the point P (0, 2) is equidistant from (3, k) and (k, 5).
25. 1t (4, 3)

23

and (4, 3) are two vertices of an equilateral triangle, find the coordinates of the
third vertex, given that the originlies in the (i) interior, (ii) exterior of the triangle. .
INCERT EXEMPLAR]|

26. Show that the points (-3, 2), (-5, -5), (2, ~3)and (4, 4) are the vertices of a rhombus. Find

the area of this rhombus.
27. Find the coordinates of the circumcentre of the triangle
(-1, -6)and (4,~1). Also, find its circumradius.
28. Find a point on the x-axis which is equidistant from the points (7, 6) and (=3, 4).
[CBSE 2005]
" 29. (i) Show that the points A(5, 6), B (1, 5), C(2, 1) and D(6, 2) are the vertices of a

square. [CBSE 2004]
| (1)) Prove that the points A (2, 3), B(-2,2), C (-1, =2),and D (3, 1) are the vertices of
asquare ABCD. [CBSE 2013]

(iii) Name the type of triangle PQR formed by the points P (2, \/2), Q (-2, - +/2)
and R (-6, J6)

whose vertices are (3, 0),

INCERT EXEMPLAR]

e points (-2, 5) and (2,-3).
[CBSE 2004]
QR where the coordinates of P, Q and R are (6,-1),
[CBSE 2005]
rtices of a right isosceles triangle.

[CBSE 2005]
If the point P(x, y ) is equidistant from the points A(5, 1) and B (1, 5), prove that
x=y.

c . i : - [CBSE 2005}
3. 1EQ(0, 1) is equaidistant from P (5, -3) and R (x, 6), find the values of x. Also, find the
distances QR andPR. ’

y . INCERT]

35. Find the values of y for which the distance between the points P (2, -3) and
Q (10, y) is 10 units. ; | x;t'l-'li'l']

3o. It the point P(k - 1,2) is equidistant from the points A (3,k)and B (k,5), find the
values of k. (CBSE 2014]

D — g4

30. Find the point on x-axis which is equidistant from ti

31. Find the value of x such that PQ =
(1,3)and (x, 8) respectively.
. Prove that the points (0, 0), (5, 5) and (-5, 5) are the ve
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37.

38.

39.

40.

41.

42.

43.

4.

45,

46.

47,

48.

49,

52,
53.

a5,

If the point A (0, 2} is equidistant from the points B (3,p) and C(p,5), find p. Also, find
the ]ength of AB. [CBSE 2014]
Name the quadrilateral formed, if any, by the following points, a nd give reasons for your
ANSWErs: )

(i) A(=1,-2),B(10),C(-1,2),D(-3,0)

(i) A(-3,5),B(3,1),C(0,3),D(-1,-4)

(iii) A(4,5),B(7,6),C(4,3),D(,2) [NCERT]
Find the equation of the perpendicular bisector of the line segment joining points
(7, 1)and (3, 5). (NCERT]
Prove that the points (3, 0), (4, 5), (-1, 4) and (-2, -1), taken in order, form a rhombus.
Also, find its area. INCERT]
In the seating arrangement of desks in a classroom three students Rohini, Sandhya and
Bina are seated at A (3, 1), B (6, 4) and C (8, 6). Do you think they are seated in a line?

Find a point on y-axis which is equidistant from the points (5, - 2) and (- 3, 2).
[CBSE 2009]

Find a relation between x and y such that the point (x, y) is equidistant from the points (3,

6)and (-3, 4). INCERT]
Ifapoint A (0, 2) isequidistant from the points B(3,p) and C(p, 5), then find the value
of p. |CBSE 2012, 2013]
Prove that the points (7, 10), (-2, 5) and (3, - 4) are the vertices of an isosceles right
triangle. [CBSE 2013]
If the point P (x, 3) is equidistant from the points A (7,~1) and B (6, 8), find the value of
1 and find the distance AT. [CBSE 2014]
If A(3, y) is equidistant from points P (8,-3) and Q (7,6), find the vaue of y and find
the distance AQ. |CBSE 2014]
If (0,—3) and (0, 3) are the two vertices of an equilateral triangle, find the coordinates of
its third vertex. [CBSE 2014]
If the point P (2, 2) is equidistant from the points A (-2, k) and B(-2k,-3), find k. Also,
find the length of AP. [CBSE 2014]
Show that AABC, where A (-2, 0), B (2, 0), C (0, 2) and APQR, where P (-4, 0),
Q(4,0), R (0,4) aresimilar . [CBSE 20171
LEVEL-2

. An equilateral triangle has two vertices at the points (3, 4) and (- 2, 3), find the

coordinates of the third vertex.

Find the circumcentre of the triangle whose vertices are (-2,-3), (- 1, 0), (7, - 6).

Find the angle subtended at the origin by the line segment whose end points are
(0, 100) and (10, 0).

Find the centre of the circle passing through (5,-8), (2,-9) and (2, 1).

If two opposite vertices of a square are (5, 4) and (1, =6), find the coordinates of its

remaining two vertices.

6. Find the centre of the circle passing through (6,-6), (3, =7) and (3, 3).

Two oppuosite vertices of a squareare (-1, 2) and (3, 2). Find the coordinates of other two

vertices.
ANSWERS

()13 (i) 220 (i) ,,f;i_+_l=_2 (sina +cosa)  (iv) 42 & b2 2 4.2
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h.18
0 25 sq units, 5\{‘?
= 10. —sq-
4 x=0,y=+J7 5 3 -9 2
g M5\ [, U5 a0 18 (3-2)
13. a=2, Area=6 sq. units. 15, | < Trz' 'I\" 2 ‘9

ints i » solutions of the
21. (—3. :‘]' |l'|f']'1'lltl,a numbur of Pgtnls_ Infact EI“ the pﬂlﬂl’b “"I'HCI"I are
l.‘L]ltﬂ!i:_ln 2'1+ ll_f + 1 = ”.

, 2. a=5,3 23. 24km 24. 1
25. (i) (0,3 - 43) (i) (0,3 + 4y3) 26. 45 sq. units
27. (1,-3), V13 units 28. (3,0) 29. (iii) Equilateral
’ 30. (-2,0) 3. 5-3
M. x=-4,4; QR = V41 units; PR = VB2, 92 units 35, y=3-9
. p= ],xﬁﬁ 3. k=15

3. (i) Square (i) Notaquadrilateral (i) parallelogram
9. x-y=2 40. 24 sq. units 41, Yes. 42. (0, -2)

3. Jx+y=5 H“ p=1 46. x =2, \/41 units
7. ¥=1,AQ = V4l units 48. (3v3,0), (-3 J3,0) 49. k=-1,-3; AP = &

) f|+ﬁ?-5~ﬁ} 1-43 7+543
a1 2 " 1 P 5 52.(3,-3) 53. 9Qe
54. (2,-4) 35. (8,-3),and (-2, 1) 36. (3,-2)

7. (1,0)and (1, 4)
6.4 SECTION FORMULAE

Let A and B be two points in the plane of the Paper as shown in Fj
the segment joining A and B such that Ap - BP=m:p.

8-6.19and pPpe
segment AB internally in the ratiom : .

a point on
ay that the point

Then, we 5 P divides

A
Fig.6.19
[t s a point on AB produced such that AP Bp = o, .
externally in the ratiom : n i, then point p is said to div'd
] ide
=]

Fig. 6.20
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rmula, for finding

In this section, we shall develop a formula, generally known as section fo ¢
which P

the coordinates of P when we are given the coordinates of A and B and the ratio in
divides AB internally.

THEOREM Prove that the coordinates of the point which divides the line segment joining the points
(X, 1) and (X, 1) flh‘{’l'ﬁ‘ﬂ”}f intheration :n are given by |

[1_ _mx; +nx, . miy + ny, ]

m o+ n + 1

PROOF Let O be the origin and let OX and OY be the y-axis and y-axis respectively. Let
A(x, i) and B(x,, y;) be the given points. Let (x, i) be the coordinates of the point P which
divides AB internally in the ratio m : n. Draw AL 1 OX,BM 1| OX, PN 1 OX. Also, draw AH
and PK perpendiculars from Aand Pon PN and BM respectively. Then,

OL =2x,0ON =x,0M = x,, AL = iy, PN = yand BM = y,

AH = IN =ON-OL=x-x, PH=PN-HN =PN -AL=y-1,, @

PK=NM=0OM-ON =x, - x
and, BK = BM - MK = BM - PN =y, —y
Clearly, triangle AHP and PKB are similar.

AP _AH PH
EP PK BK
¥

m x-x Y-
- B i . 48

X=X -y

m XxX-x
Now, — = L !

no X, —X
— MX5 — WX = HX — Ny,
= MX + NX = MX, + 01X,
s r = g +

m+n

m Yy -
and, —_— u_l._ : -

n s~ Y : : z

2 O L e
= My — My = ny — ny, " M %
=5 My + ny = nny, + Ny,
nmifs + 1y

m+n

Thus, the coordinates of Pare

(m:cz 0y My + Ny, ]

m4+n | omn

NOTEL  IFP is the mid-point of AB, then it divides AB in the ratio 1 : 1, so jfs coordinates are

(1-.\';+1-I2 ]'_U1+1'F2]=(-“|+-Tz .'r'1+.lf2] '

1+1 7 1+1 2 " 2

NOTE2  Fig. 6.22 will help to remeniber the section formula.

Al u) P Blv, v.)
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m

n

T - M .1, or A:1, where » =
NOTES  The ratio m : ncan also be writtenas — 1, or A1,
n

) : . - : ) ) A i . . ¥ “'”'_.l] _H. - " -
So, the coordinates of point P ain'm’ml-q the line segment jorning the }

B (x5, y») are

[ m m X
Xa 4 X Y + I P : At + 1
[(mxy + nxy my, + uu.] | % Y, + X ”_L_l_ gy + Xy A Yo _l__J
Tmen ' men 2 " gt S .
m+n n+n ‘ i +1 m £ 1 A+
S n
ILLUSTRATIVE EXAMPLES
LEVEL-1

Fypel  ON FINDING THE SECTION POINT WHEN THE SECTION RATIO IS GIVEN

EXAMPLE 1 Find the coordinates of the point which divides the line segment joining the points (6,
3)and (—4,5) in the ratio 3 : 2 internally.

SOLUTION - Let P(x, y) be the required point. Then,

Ix4+2%6 Ix5+2x3
Y=——— and y=-
3+2 ' 3+2
21
— v=0andy = —
' S
—e 3 —-2-1-—
AlG, 3) P{x.v] B(=4,5)

Fig.6.23
50, the coordinates of P are (0, 21 /5).

EXAMPLE 2 Find the coordinates of voints which Frican 3 [ing cp spph
T d the coordinates of points which trisect the line segment joming (1, —2) and
'|\. N

[CBSE 2017]

ctionbe P and

SOLUTION Let A(1,-2)and B(-3

,4) be the given points. [ t the pointe b
Q. Then, AP=PQ=QB =1 (say) 5 pPo etihe points of trise

A(1, -2) P Q B(-3, 4)

Fig. 6.24
PB = P{___] 4 QH = 23 ﬂ“d .tQ - -}H—} + PQ = 2;‘_

= AP :PB=%:2\ =1:2and AQ OB .= o3 oo, |

S0, P divides AB internally in the ratio 1 - 2while Q djv; e

the coordinates of P and Q are ey Jdthmmma”}" inthe ratio 2 . 1. Thy
=: 1. 1S,

f __] n \

el

(-5
| T{ ,2J respecti\-t.]}.

ST

Hence, the two points of trisection are (-] /3,0)

REMARK  As Q is the mid-point of BP.
mid-point formula

and (-5/3 2).
So, the Coordinates
ates of Q eais alsp b 0btained !
el by sy,
S Using
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Type II ON FINDING THE SECTION RAT]
WPET SECTION POINT IS Glvee O OR AN END POINT OF THE SEGMENT WHEN THE

EXAMPLE 3 [ what ratio does the y-axis divid . o N /
, . =it e the line seqine r the paints (2, =3) an
(5,6)7 Also, find the coordinates of the pﬂf.’itof."nh*rspi:ff;;u,btmmm Jorniig e p

SOLUTION  Let the required ratiobhe i.: 1. Then, the coordinates of the point of division are,
R( SA+2 6h-3 J

L
A+1 A+1 v 4
= 0 X
P2, -3)
s
Fig. 6.25
But, it is a point on x-axis on which y-coordinates of every point is zero.

6}» . 3 ].

= D i | :'\. = —
A+1

1
Thus, the required ratio is 5 :1or,1:2.
Putting A = 1/2 in the coordinates of R, we find that its coordinates are (3, 0).
EXAMPLE 4 Inwhat ratio does the y-axis divide the line segment joining the point P (- 4, 5)
: : Y- 5 =4,5)and
(3,707 Also, find the coordinates of the point of intersection. s <
SOLUTION  Suppose x-axis divides PQ in the ratio 4 : 1. Then, the coordinates of the point of
division are
R (31—4 -?,1+5]
17 A+1

¥

P-4, 5)
‘.

b x

Q(3, -7)

Yy
Fig. 6.26

o



1'l,||r" -7

N £ I .I 1k A%
¥
A
. . - -axisis zero.
oince R lies on y-axis and x-coordinate of every point on Jf-ax
3 -4 , , o4
: 0 > IA-4=0 = A= :{
A+l .
.4 &
Hence, the required ratiois =1 i.e.,4:3
3 : -13 J
. : u,.—].
: e e o sare | Y
Putting % = 4/3 in the coordinates of R, we find that its coordinates : L 7

W + P - _,:1
&2y Ao line seente ining the porits .
EXAMPLE 5 I what ratio does the point C (3/5, 11/5) divide the Tine segn nt je & }
(3, D)amd B(-3,-2)? . o
| ot the i ey, » COOT ates of C are
SOLUTION - Let the point C divide AB in the ratio 4 : 1. Then, the coordinates <
|' _JU" + 3 2:& L -'-'. "|I

A+l o+
= ) - L T
f:|'3. 5) c B(-3.-2)
Fig.6.27
But, the coordinates of C are given as (3/5, 11/5).
Jh+3 3 -2 +5 11
_ —=—and —— = —
A+ 5 A+1 5

-ISA +15=3% + 3and - 10) + 25 = 115 + 11

= I8L = 12and 21X = 14

B
=3 ==

3
Hence, the point C divides AB in the ratio 2 - 3.
EXAMPLE 6 Ifthe point C (-1, 2) divides mternally the line segment joining A (2
3:4, find the coordinates of B. )

SOLUTION  Let the coordinates of B be (e, B). It is given that AC - BC
ordinates of C are

D)and B in ratio

=3 :4. So, the CO-

P 3.. T etmrmasse e 4 b S T
.__——_.-———\_______-.
A2, 5) 01—1.2] B[u_ [5)
Fig. 6.28
Jatdx2 B+4x5)_(3a+8 34320
344 7 344 ) T7 T
But, the coordinates of C are (-1, 2).
3ce + R 36 + 20
l—'"— = ]JIT!.‘]:—__ i-—-.'-l
A 1 = ":'1'.”“-1 FI| = _2

I'hus, the coordinates of B are (-5, -2).
EXAMPLE = Determne the ratio in whicl il
pointsil, 3land 2. 7)

SOLUTION - Suppose the line 3v + y -9 =
B (2,7)in the ratio k : 1 at point C. Then, th

1w Ir.'..'fz‘ v + =0 oy
¥ U divides e SE&Ment joinine tl

- : o & the

divides the line Segme ICBSE 2008)

- ) Nt joini
e LL‘IIl‘.I]'le‘.IﬂtE':-_i Of Cﬂi‘L—' I“H‘Ill‘lg A i 3) and
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(?_k+1 7k + 3
k+1° k+1 J
But, C lies on 3x + y -9 = (. Therefore,
2k +1 7k + 3 3
3 - -9 = ~9k-9=0= k="
(k+] J+ v 9=0 = 6k+3+7k+3-9 p
So, the required ratio is 3 : 4 internally.

EXAMPLE 8 Find the ratio in which the point (=3, p) divides the line segment joining the points
(-5,—4) and (=2, 3). Henee, find the value of p. [CBSE 2016]
SOLUTION  Suppose the point P (-3, p) divides the line segment joining points
A(-5,—4) and B (-2, 3) in theratiok: 1.

-2k -5 3k-
Then, the coordinates of Pare{ 5. k 4]
Ck+1 k41
But, the coordinates of P are given as (-3, p).
-2k -5 _ _3and 3k -4 -
k+1 k+1
5 k-5=-Sk-Sad =
k+1
3k -4
k=2and p=——
= MSE k+1
= k=2andp = 2/3

Hence, the ratiois2: 1and p = 2/3.

Typc IIl ON DETERMINATION OF THE TYPE OF A GIVEN QUADRILATERAL

EXAMPLE 9 Prove that the points (-2, -1), (1, 0), (4, 3) and (1, 2) are the vertices of a parallelo-
gram. Is it a rectangle?

SOLUTION  Let the given point be A, B, Cand D respectively. Then,

Coordinates of the mid-point of AC are ( = / _1; 3) =(1, 1)
Coordinates of the mid-point of BD are ( %1 % J =(1, 1)

Thus, AC and BD have the same mid-point. Hence, ABCD is a parallelogram.
Now, we shall see whether ABCD is a rectangle or not.
We have,

AC = J(4-(-2)) + 3~ (-1)} =213

and,  Bp=Ja-12+(0-2" =2

Clearly, AC » BD. So, ABCDis notarectangle.

EXAMPLE 10 Prove that (4,-1),(6,0), (7, 2)and (5, 1) are the vertices of a rhombus. Is it a square?
SOLUTION  Let the given points be A, B, Cand D respectively. Then,

: . 7= )
Coordinates of the mid-point ot AC am[ ; . l; 2 o (1_21’ 15]
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55 R
| =
. .

(645 uHJ:[I
Coordinates of the mid-point of BD are | =i T g -
't -—
Thus, AC and BD have the same m id-point.
Hence, ABCD is a parallelogram.

Now, . i
AB=\[(6-47 +(0+1) =5, BC=7 -6 +(2-07 =

AB = BC
S0, ABCD isa parallelogram whose adjacent sides are equal.
Hence, ABCD isa rhombus.
We have,

AC =7 -4 +@+1) =343, and, BD = J6-57 +(0-1)* = V2
Clearly, AC = BD. So, ABCDisnota square.

Fype IV ON FINDING THE UNKNOWN VERTEX FROM GIVEN POINTS

EXAMPLE 11 The three vertices of a parallelogram taken in order are (-1, 0), (3, 1) a»
(2, 2) respectively. Find the coordinates of the fourth vertex. N

SOLUTION LetA (-1,0),B(3,1), C(2,2) and D (x, y) be the vertices of a parallelogram ABC,
taken in order. Since, the diagonals of a pa rallelogram bisect each other.

Coordinates of the mid -point of AC = Coordinates of the mid-point of BD

-1+2 U+2"_I’3+_1 14y
- [ 2 ' 2 J_L 2 ' 2
(1 Y _(3+x y+1
= |5,]|=L 5
\ ! .4 2
34+x 1J,f+1_
— > ——E!.I'IL‘—E———
—, Y=-2andy =1

Hence, the fourth vertex of the parallelogram is (-3, 1).

EXAMPLE 12 [fthe points A (6,1), B (8,2),C(9,4)and p (1, 3) are

: . f iy
taken in order, find the valyue of p. he vertice

sofa parallelogra,,,
SOLUTION We know that the diagonals of
coordinates of the mid-point of diagonal AC ares
diagonal BD.

4 parallelogram,
oisect eg
nmeasth@mordin e e "

ates of the Mid-poing of

f6+9 ]*4]:|’8+p 2+3\J
A

2. )TN
(15,5) . (822, 5)
=5 \22/ 73 ’2J
I_!;:E-'-F — 'IS_—.S-}-F:}F.—_?
= 2 .

EXAMPLE 13 If A(-2,-1), B(a,0), C(
the values of a and b.

4,0 and p (L2) are the 3,
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SOLUTION ~ We know that the diagonals of a parallelogram bisect each other. Therefon.a', the
coordinates of the mid-point of AC are same as the coordinates of the mid-point of BD i.e.,

(-—2+4 -—'!+31J_[fr+] {]+2J

3. ' B 2 " 9
b-1 a+1
l,—— |=| —,1
- ( 2 J (2 ]
=5 ﬁ_lz‘land_b_-_l‘_—]
2

= a+l1=2and b-1=2
= a=1and b=3

Hence, d=1and b=3

EXAMPLE 13 If the coordinates of the mid-points of the sides of a triangle are (1, 2) (0, —1) and
(2,-1). Find the coordinates of its vertices.

SOLUTION  Let A(x,, ), B(xy, yy)and C (x5, y5) be the vertices of A ABC. Let D (1, 2),
E(0,-1), and F (2, ~1) be the mid-points of sides BC, CA and AR respectively.

Since D is the mid -point of BC.

2B _jad B2t
2 2
=3 Nt+xy=2and iy +1, =4 v (1)

Similarly, E and F are the mid-points of CA and AB respectively.

i Wbt 0 and LL.57Y _ -1
= Xp+x;=0and y, +y, =-2 ... (i)
X + X, I+ I
and, = =2 and == =]
2 2
= Y +x =4 and y, + y, = -2 ... (iii)

From (i), (ii) and (iii), we get
(X3 +23) +(xy +33)+(x; +1,)=2+0+4 and, (¥ t¥3)+ ta)+(y, +Y3)=4-2-2

= 2(x, + % +%3) =6 and 2(y, + ¥y + ;) = 0 i)

= Y +X+x;=3andy, +y, +1; =0 Ay )

From (i) and (iv), we get
N+2=3andy, +4=0

= Yy =landy, =

50, the coordinates of A are (1,—4)
From (ii) and (iv), we get
Yy +0=3and y, -2=0
= ¥ =3andy, =2 : —
: 4 M) pp) Clxy u3)

S0, coordinates of B are (3,2) i
Fig. 6.29
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From (iii) and (iv), we get
G+4=3 and yy,-2=0
— Y3=-1and y, =2
S0, coordinates of C are (-1, 2) iC (-1, 2)-
: n : 3,2)anc :
Hence, the vertices of the triangle ABC are A (1,-4), B (3,2) —1) ¢

. L ~ircle are {("I'r -
EXAMPLE 15 The coordinates of one end point of a ff“””.t’m,gr f;ht-;:;.lf:;{'." end of the :fi;l
coordinates of the centre of the circle are (1, -3). Find the fmm?”“mbm- at C (1, =3) such t
SOLUTION  Let AB be a diameter of the circle having its centre &
coordinates of one end A are (4,-1). _
Let the coordinates of B pe (x, ). [ x+4 y—1 J

5 5

Since C is the mid “point of AB. Therefore, the coordinates of C ar
But, the coordiantes of C are given to be(1,-3).

xr+4 =1

= land = -3
2 2
Blx. y)
A(4, 1)
Fig. 6.30
. Y+d=2andy-1=-¢
- Y=-2andy=-5

Hence, the coordina tes of B are (-2, -5).

EXAMPLE 16 Find the lengths of the medians ofa A ABC whose verticesare A (7 -3), B(5 -
C (3, -1). #7E Sy gl

SOLUTION  Let D, E, Fbe the mid-points of the sides BC, CA and AR respective

coordinates of D, F and F are ly. They
(5+3 3-1) _ (3+7 -1-3) _ A7, -3)
D( = ,-z—Jznu,lLE[I-—E—JTJ%(;,_QJ
(7+5 -3 3
and, Fl. - :'_——5— = F(6,0) F(6.0)
R I R

AD = (7 -4 +(-3-1)? = Jo3 16 = 5 ynitg

BE = ¥(5-51" +(-2-37 = J§335 Sunits  B(5, 3) D

T Dy ‘9 c:
and, CF=\(6-3)+0+1) - v9+1=1p Units, Fig. 6.31

EXAMPLE 17 If A(5,-1), B(-3, -2) and C
length of median through A and the coordinat
SOLUTION  Let AD be the median thmug]

f"].—f'::l fmre H[v

es "-!f”!z’ct'nfrum. s ”.m”‘?h, ABC, fiy
1the vertex A of AA ‘ =

B¢ . ICBg
(=3 -1 __2_|_8-.1 L'T-hl'.'n : E 2

Verticps

S gl =4 Sy - :
BC. So, the coordinates of D are e T | ie., (- 2 3) id POi,;
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B (-3, -2) D (-2, 3) C(-1.8)
Fig. 6.32

AD = \J(5 + 2 +(-1-3) = JI9+ 16 = V65 units
Let G be the centroid ofA ABC. Then, G lies on median AD and divides it in the ratio
2:1. So, coordinates of G are

[2x—-2+tx5 2x3+]x—]]_(—4+5 6—1]_('1 §J

2+1 " 241 X 3 "3/ \3'3

LEVEL-2
EXAMPLE 18 Point P divides the line segment joining the points A (=1, 3) and B (9, 8) such that

APk
P 1 If Plies on the line x — y + 2 =0, find the value of k. [CBSE 2010]
SOLUTION  [tis given that P divides the line segment joining A (-1, 3) and B (9, 8) in the ratio

Ok -1 8k+3
k:1.So0, coordinates of P are ( ¢ . ]
k+1 k+1

9k —1 8k+3 ,
P lines on the linex—y+2=0

k+1" k+1

olml L N . - ]

k+1 k+1 A=1, 3) p B (9, 8)
= 9%k —1-8k-3+2k+2=0 Fig. 6.33
- 3k-2=0
= k=2/3
EXAMPLE 19 Point P divides the line segment joining the points A (2, 1) and B (5, -8) such that
'gg' = % If P lies on the line 2x =y + k =0, find the value of k. |[CBSE 2010
SOLUTION  We have, 1 )

AP 1 — 3

AB 3 AR, 1) p =
. AP _ 1 Fig. 6.34

AP +PB 3
B 3AP = AP + BP
= 2AP = BP

AP

= —_— =

1
BP 2
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So, Pdivides AB in the ratio 1: 2.

Coordinates of P are |

ww€*2rllxﬁ+31H:{33
] +

58]
+
!

Since, P (3, 2) lies on the line 2v - y+k=10.

2x3-2+k=0 = k=4

= T i 4 s 'I'

EXAMPLE 20 '”“. vertices U'Pl-l'f AABC are A {[:*—F‘J: B “’5} ﬂ'”{f { {l}‘ ]}. Alimeis draion to mtersec
AP _AQ _3 L ol “the line

sides AB and AC at P and Q respectively, such thai A8 AC 4 Find the length of the line

‘BSE 2014
segment PQ. [CB |
SOLUTION - We have,

AP AQ _ 3
AB  AC 4
AP AQ 3 prakl
= AP+PB~ AQ+QC 4
_ﬂ_ 3 _.ﬂlQ 3 3 !

AP+PB 4" AQ+QC 1

= 4AP =3 AP +3PB and 4 AQ=3A0Q0+3QC P

Q
i N
= AP =3 PBand AQ =3QC

B(1,5) c.1)
AP 1 . Fig. 6.35
. LI and AQ = 3 #
= PB | QC 1
= P and Qdivide AB and AC respectively in the same ratio 3 : 1

Ihus, the coordinates of P and Q are

Ix1+1x5 3x5+1x5" . 3x9+1%x5 3x1+1x5)
_ :2:& % —-—-—___'-—-__—.__ —— "J
et ] {,}1nd[ : | =8,2)

341 341

PQ = (2-8P +(5-2 = 5 = 3J5 units

— — EXERCISE 6.3
LEVEL-1
1. Find the coo rdina tes of the pl'ljnt ‘-\a'hi(:h di\'id(‘.‘i

the line segment joining (— 1, 3) and
(4, =7) internally in theratio 3 : 4, ] B la) ane

e

Find the points of trisection of the line segment joining the points:

(I)(5,-6)and (-7, 5), (i) (3,-2) and (-3,—4), (iii)(zﬁz}and (~7, 4). [INCERT]
Find the coordinates of the point where the diagnnalsufthe rarallelogr o ’
joining the points (-2,-1), (1,0), (4, 3) and (1, 2) meet. ; -RErT G e by

4. Prove that the points (3, -2), (4, 0), (6, -3) and (5,<5) are

(ad

, the vertices of
If P(9a-2,-h) divides the line segment jniningjq (3a + !
3:1, find the values of s and h.

a parallelogram.
and_ B (8a, 5) in the ratio
If (a, b) is the mid-point of the line segment joinj } INCERT EXEMPI AR]

6. 1 (7, )15 the mid-pc L . e = ¢ ll"ﬂlﬂg,tw boints - -
a—2b=18, find the value of k and the distance AR, points ‘?‘*x(.l([il‘{-“ﬁiffci\«l l;li] l:\l;dl
by AL AR

1
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7. Find the ratio in which the point (2, y) divides the line segment joining the points
A(=2,2)and B (3,7). Also, find the value of y. |CBSE 2009]
. 1fA(=1,3), B(1,-1)and C (5, 1) are the vertices of a triangle ABC, find the length of the
median through A.
9, If the points P, Q(x, 7), R, S(6, y) in this order divide the line segment joining A(2, p) and /
B (7, 10) in 5 equal parts, find x, yand p. [CBSE 2015] I
10. If a vertex of a triangle be (1, 1) and the middle points of the sides through it be
(-2, 3) and (5, 2), find the other vertices.
11. (i) Inwhat ratio is the line segment joining the points (-2, -3) and (3, 7) divided by the
y-axis? Also, find the coordinates of the point of division. [CBSE 2006C]
(ii) In what ratio is the line segment joining (-3, -1) and (-8, -9) divided at the point
(-5,-21/5)?
12. If the mid-point of the line joining (3, 4) and (k, 7) is (x, ¥) and 2 x + 2y + 1 =0 find the
value of k. [INCERT EXEMPLA R]
13. Find the ratio in which the points P(3/4,5/12) divides the line segments joining the
points A(1/2,3/2) and B(2,-5). |CBSE 2015]
14. Find the ratio in which the line segment joining (-2, -3) and (5, 6) is divided by (i) x-axis
(ii) y-axis. Also, find the coordinates of the point of division in each case. |[CBSE 2013]
15. Prove that the points (4, 5), (7, 6), (6, 3), (3, 2) are the vertices of a parallelogram. Isita
rectangle.
16. Prove that(4, 3), (6, 4), (5, 6) and (3,5) are the angular points of a square.
17. Prove that the points (-4, -1), (-2, -4), (4,0) and (2, 3) are the vertices of a rectangle.
18. Find the lengths of the medians of a triangle whose vertices are A (-1,3), B (1,-1) and
C{5.1).
19. Find the ratio in which the line segment joining the points A (3,-3) and B(-2,7) is

divided by x-axis. Also, find the coordinates of the point of division. [CBSE 2014]
20. Find the ratio in which the point P (x, 2) divides the line segment joining the points
A(12,5) and B (4,-3). Also, find the value of x. [CBSE 2014]
21. Find the ratio in which the point P(-1, y) lying on the line segment joining A ( -3, 10) and
B(6, -8) divides it. Also find the value of y. [CBSE 2013]
22. Find the coordinates of a point A, where ABis a diameter of the circle whose centre is
(2,-3)and Bis (1, 4). [INCERT]

23. If the points (-2, -1), (1, 0), (x, 3) and (1, y) form a parallelogram, find the values of x
and y.

24. The points A (2, 0), B(9,1),C(11,6) and D (4, 4) are the vertices of a quadrilateral ABCD.
Determine whether ABCD is a rhombus or not.

25. In what ratio does the point (—4, 6) divide the line segment joining the points A (-6, 10)

and B(3,-8)? [NCERT, CBSE 2017]
26. Find the ratio in which the y-axis divides the line segment joining the points (5, -6) and
(-1, -4). Also, find the coordinates of the point of division. [CBSE 2010, 2016]

27. Show that A(-3,2), B(-5,-5), C(2,-3) and D(4,4) are the vertices of a rhombus.

28. Find the lengths of the medians of a A ABC having vertices at A (0,-1), B (2, 1) and
€{0,3).

29. Find the ratio in which P (4, m) divides the line segment joining the points A (2, 3) and
B (6, - 3). Hence, find m. [CBSE 2018]




oL CRE T2 T, L& . L P .3 )

fr. M)

30.
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36.

37.

38.

39.

o

40.

48.

49,

. The points (3, -4) and (-6, 2)arethee
- If the coordinates of the mid-points of the sides of a tria

. Determine the ratio in which the straight line x -

50. If the points A (a, ~11), B(5,b), C(2,15)and D (1. 1)

MATHEMATICS - x

Find the coordinates of the points which divide the line segment joining the points
(4, 0)yand (0, 6) in four equal parts,

Show that the mid-point of the line segment joining the points (5, 7) and (3, 9) is also the
mid-point of the line segment joining the points (8, 6) and (0, 10).

- Find the distance of the point (1, 2) from the mid-point of the line segment joining the

points (6, 8) and (2, 4).

- 1tA and Bare (1,4) and (5, 2) respectively, find the coordinates of P when AP/BP = 3/4.
. Show that the points A (1, 0), B( 5, 3), C(2,7) and D (-2, 4) are the vertices of a

parallelogram.

- Determine the ratio in which the point P (1, 6) divides the join of A(—4, 3) and B(2, 8).

Also, find the value of m. [CBSE 2004)

Determine the ratio in which the point (=6, a) divides the join of A(-3, 1) and
B(-8,9). Also find the value of a. [CBSE 2004
ABCD is a rectangle formed by joining the points A (-1, -1), B (-1, 4), C (5, 4) and
D5, -1). P, Q, R and S are the mid-points of sides AB, BC, CD and DA respectively. Is the
quadrilateral PQRS a square? a rectangle? ar a rhombus? Justi fy your answer.

INCERT]
Points P, Q, R and S divide the line segment joining the points A (1,2) and B (6, 7) in 5
equal parts. Find the coordinates of the points P, Qand R. [CBSE 2014]

It Aand B are two points having coordinates (-2, -2) and (2, —4) respectively, find the

3 . .
coordinates of P such that AP = = AB. [INCERT, CBSE 2008, 2009]
!

Find the coordinates of the points which divide the

line segment joining A (-2, 2) and
B (2, 8) into four equal parts.

[INCERT]

LEVEL-2

. Three consecutive vertices of a parallelogramare (-2, -1), (1,0) and (4, 3). Find the fourth

vertex.

xtremities of a diagonal of a parallelogram. If the

third vertex is (-1, -3). Find the coordinates of the fourth vertex.

ngle are (1, 1), (2, -3) and
(3, 4), find the vertices of the triangle.

¥ =2 =0divides the line segment
joining (3,-1) and (8, 9).

- Three vertices of a parallelogram are (a + b, a - b)

((20+b,2a-b), (a-b,a+b). Find
the fourth vertex.

. Iftwo vertices of a parallelogram are (3, 2), (-1, 0) and the dj

: agonals cutat (2, -5), find the
other vertices of the parallelogram.

7. It the coordinales of the mid-points of the sides of

a triangle are (3, 4), (4, 6) and
(5, 7}, find its vertices. gle are ( ) P ) anc

|CBSE 2008]
The line segment joining the points P (3, 3) and Q(6,-6) is trisected at the points A and
B such that A is nearer to P. If A also lies on the line given by 2+ y 4k = 0, find the
value of k. '

: . . [CBSE 2009]
If three consecutive vertices of a parallelogram are(l,-2), (3,6) and (5 10), find its fourth
vertex. i )

are the ve

ABCD, find the values of a and b, rtices of a parallelogram
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If the coordinates of the mid-points of the sides of a triangle be (3, -2), (-3, 1) and
(4,-3), then find the coordinates of its vertices.

The line segment joining the points (3,4 ) and (1, 2) is trisected at the points P and Q. If
the coordinates of Pand Q are (p, -2) and (5/3, q) respectively. Find the values of p
and 4. [CBSE 2005
The line joining the points (2, 1) and (5,-8) is trisected at the points P’ and Q. If point P lies
on the line 2x -y + k = 0. Find the value of k. [CBSE 2005]

A(4,2),B(6,5)and C(1,4) are the vertices of A ABC.

(i) The median from A meets BC in D. Find the coordinates of the point [,
(ii) Find the coordinates of point P on AD such that AP: PD=2:1.
(iii) Find the coordinates of the points Q and R on medians BE and CF respectively such
that BOQ:QE=2:1and CR: RF=2:1.
(iv) What do you observe? [NCERT, CBSE, 2009, 10]

If the points A (6, 1), B (8,2), C (9,4) and D (k, p) are the vertices of a parallelogram taken
in order, then find the values of kand p.

A point P divides the line segment joining the points A (3, - 5) and B (- 4, 8) such that
APk

PE -1 If P lies on the line x + y = 0, then find the value of k. |[CBSE 2012]
The mid-point P of the line segment joining the points A (- 10, 4) and B (-2, 0) lies on the
line segment joining the points C (-9, -4)and D (-4, y). Find the ratio in which P divides
CD. Also, find the value of i. [CBSE 2014]
If the point C (-1, 2) divides internally the line segment joining the points A (2, 5) and

B (x, y) in the ratio 3: 4, find the value of x* + . [CBSE 2016]
ABCD is a parallelogram with vertices A (xy, ¥;), B(x;, ¥;) and C (x5, i5) . Find the

coordinates of the fourth vertex D in terms of x,, x5, X5, ify, ¥» and y; .
INCERT EXEMPLAR]

The points A (x,, 1), B (x4, y) and C (x4, y5) are the vertices of A ABC.
(i) The median from A meets BC at D. Find the coordinates of the point D.

(ii) Find the coordinates of the point Pon AD suchthat AP: PD =2:1.
(iii) Find the points of coordinates Q and R on medians BE and CF respectively such
that BQ: QE =2:1and CR: RF=2:1.
(iv) What are the coordinates of the centroid of the triangle ABC?
INCERT EXEMPLAR]

oy ANSWERS

10.

- A

15.

(8/7,-9/7) 2. (i) (1,-7/3),(-3,4/3) (i) (1,-8/3), (-1, -10/3) (iii) (-1, 0), (-4, 2)
(1:1) 5. a=1,b=-3 6. k=22, AB = 2./61

4:1,y=06 8 5 9. x=4,y=9,p=5

(-5, 5), (9, 3) 11. (i) 2:3internally; (0, 1) (ii) 2:3internally

k=-15 13. 1:5 14, (i) 2: 5;(0,;;;—] (i1) 2 : 5;[0, ?]

No 18. AD=5BE=410,CF=5 19, 3:7,(3/2,0)

T
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=2
23 xX= "1'; —I,} -

20. 3:5;x=9
24. No

21.2:7,6  22. (3,-10)
25, 2:7

AD =10 units, BE = 2 units, CF = Jﬁ units

29. 1:1,m=0

[' 19 2_2]
30. (-3,1.5),( 2,3),(-1,4.5) 32. 5 units B.\7'7
35, 3:2.m= e 36. 3:2,ii=5 4
’ [—z ~-20] 40 (_I‘Z],(u,sy,[l,?)
38. P(2,3),Q(3,4), R(4,5) WA\ - 3{.’ o)
1. (1,2) 42. (<2,1) 43. (4,0),(2,8), i})
. . » - '’ o e 5"-1
4. 2:3internally 45, (-b, b) 46. {:;71—)-{
47. (6, 9),(4,5),(2,3) 48, -8 49. (3,2
“7.4=0
50 a=4,b=351.4(-2,0), B (10,-6), C (-4, 2) 52. P =3

- . - g
3. k= -8 55. k=7,p=3 56.1/2 57. 3:2,y=6 58, 2¢

9. (0 35— x4 +yy —y,)

Xa ¥y ha ( NN G Yty + oy, )
» n - P - & al ot -4 ’
60. (i) SR 5 ] (i1) _‘———-—3 ‘——-—-—-4

iy of Mty y+y, +Ys ] R f Ndta Mt 4 )
= r ’ ’
(i) (H‘ ——— —_— ——— Sl T I T3

\ 3 3

———— NINT TO THE
'3

SELECTED PROBLEMR
- AB. Also, AP + Bp = AB
7

39. We have, Ap =

4
'—:;-AB +BP = AB — BP =;AB
7
Hence, AP:Bp = 3. 4

6.5 SOME APPLICATIONS OF SECTION FORMULA

In this section, we shall discuss

Ethe section for
section to find the coordinates

_ Mula learng in the
of the centroid ofa
vertices.

: | Previogug
triangle in terms of the coordin

ates of jt s
THEOREM Prove that the coordinates of the

centroid of the
(x5, y5) and (x4, y,) are

triangje Whose ey ices are (x

17 13);
[ AN +X W+ +y, ]
o3 = JiTdat Y

3 ' 3

\Iso, deduce that the medians of a triangle are Concurrent.
S,

INCERT, CBSE 2004 |
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cO-ORDINATE GEOMETRY

£ Let A(x, 1), B(x;,1,) and C (x5, y5) be the vertices of A ABC whose medians are
AD, BEand CF respectively.So D, Eand F are respectively the mid-points of BC, CAand AB.

Coordinates of Dare ( 2 ; ¥a , Yo+ ]
2

Coordinates of a point dividing AD in the ratio 2 : 1 are

[ Ly +2 [ Il; 113—-} 1.y, + 2( Y2 ;_.‘?_'S_J\’

142 i 1+2

_[-1'1""-1'2‘*-‘*'3 ¥+ Y2 +H3J
N 3 * 3

11{1'1,_1,'1 )

F( Y +x2 N4y E[ X EXy U J
THR

Blxz.¥2) p( Tt Yatih) Clxy. v3)
2 2

Fig.6.36

2 2
The coordinates of a point dividing BE in the ratio2 : 1 are

[1.1’2+

The coordinates of E are ( *+ X3 : htls J

2(x; + x3)

Loy, + 2(3"’%3”3—)"1'

= J']+Iz+.1'3 yl-l-yz-].y
T+ 2 ’ 142 ( 3y 3]

Similarly the coordinates of a point dividing CF in the ratio 2 : 1 are

[-“1 +X +Xy Wt “"3)'3]
3 ¥’ 3 -

Thus, ) ; : [-‘*‘1+-’52+-"3 yl"‘.‘!’z*‘.‘f‘a],
the point having coordinates 3 ’ 3 IS common to AD, BE

and CF and divides them in the ratio 1: 2.
Hence, medians ofa triangle are concurrent and the coordinates of the centroid are

[ XX 423 Wt +Jf3)
3 * 3
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ILLUSTRATIVE EXAMPLES

LEVEL-1 p—

. . ¥ '}
- ' ' : 3 el L N e ”'t'f”, t}J"‘l‘"
EXAMPLE 1 Find the coordinates of the centroid of a triangle whose vertices i
(8, 0),

- points
. . . . i N e : 'IT(]SE a nglllﬂl I_
SOLUTION  We know that the coordinates of the centroid ofa b mngk w

are (X, ¥ ) (x5, 15), (15, If1) are

3 R A And
. el R, R 8, 12) anc
S0, the coordinates of the centroid of a triangle whose vertices are (0, 6), (8, )

(8, 0) are

[ Xy Xy 4 LSO T s + 14 ]
(| ——= W

(0+8+8 6+12+010 (
‘ e T Jm’, |l

I

)
|

- ﬁJ

w| =

-
iy

e |

EXAMPLE 2 If x-2y+k=0 is ¢ median of the triangle whose vertices are at poirnts
A(-1,3),B(0, d)and C( -5, 2) find the value of k.

SOLUTION  The coordinates of the centroid G of A ABC are

=14+0~5 3442
jrass —— " lie (-2 13
|~ 3 == ie(-23

Since G lies on the median y -

2 +k = 0. So, coordinates of G satisty its equation.
2-6+k=0=k=8

EXAMPLE 3 If the coordinates of the mid-points of the

(3, 4). Find its centroid.

SOLUTION Let P (1, 1), Q (2, -3), R (3, 4) be the mid

respectively of triangle ABC. Let A (X1, 1y, B{.\'j,y:

triangle. ABC. Then,

P is the mid-point of BC

stdes of a triangle are (1, 1), (2, =3) and

"points of sides AB, BC and CA
) and C(xy, y3) be the vertices of

- .'L-I + .\': -1 1l|r[ "'2 -
—. =g e e
e | "1 T ﬁ-_‘| = 2 ﬂl‘ld 't,lf] + _]._,l': = 2 (.)
! . A o ¢
Q is the mid-point of BC
—_— £_4£ e | nl'r: J'--Ih = -3
2 T2 '
=" Lty =4 and y, +y, = -4
R is the mid-point of AC -+« (i)
Xy + Xy Iy + 1
—, = | — = .-1' .’1T‘Id L—‘l = n.;
- 2 2
— Ty +X; =6andy, +y, =8
From (i), (i) and (iii), we get - (i)
MNTHFTHL++0+0,=24445
and, Wttt ++y+y3=2_648
- ,‘.-I T .Tj + _11 = {'I ﬂnd ]r‘l + Lll||l': + _],IL.; = 2

- (iv)
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The coordinates of the centroid of A ABC are

Xp+ X+ X5 iy + s ) ing (i

[ § + X 3'_;, 1y + 1py |={E,EJ={2:'2'] [Using (iv)]
3 2 /A3 3 3

EXAMPLE 4 Tuwo E’l’-"i‘it‘[‘sqfﬂ triangleare (3, -5) and (-7, 4), Ifits centroid is (2, - 1), frind the third

vertex.

SOLUTION  Let the coordinates of the third vertex be (x, y). Then,

. 3 - ? o
1+'33 =?_and~"r 5+4:_
= X-4=6and y-1=-3
— x=10 and y = -2
Thus, the coordinates of the third vertex are (10, -2).

LEVEL2
EXAMPLE 5 Use analytical geometry to prove that the mid-point of the hypotenuse of a right-
angled triangle is equidistant from its vertices.

SOLUTION  Let AOB be a right-angled triangle with base OA taken along x-axis and the
perpendicular OB taken along y-axis. Let OA =aand OB = b,

Let D be the mid-point of the hypotenuse AB. Then, the coordinates of A, B and D are
respectively (a, 0), (0, b) and (a/2, b/2).

Y

B(0, i)

(o] ] Afa, ) X

Fig. 6.37
2 2
Now, DO J(ﬂ_g] +[E_g) =1dnz+hz,
2 2 2
3 2
D,q:J[E_H] +[3-u] N FoP
2 2 2
3 2
and, DB:J[%—-{}) +[g—b) =%¢ﬂ2+ba

Hence, DA = DB = DC ie., Dis equidistant from the vertices ofl‘riangle ABC,

EXAMPLE 6 Using analytical geometry, prove that the diagonals of a rhombus are perpendicular

toeach other. )
SOLUTION Let OABC be a rhombus such that OA is along v-axis. Let BL and CM be

perpendiculars from B and C respectively on x-axis.
Clearly, triangles ABL and OCM are congruent.

g -
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OM = AL and CM = BL
Let the coordin
OA = Xy

an, OA
L & L _‘I r. Th.L I-l.f
ates of A and C pe (x,,0) and (x,,y,) respectivery

l\]"\ill

A = X

OL=0A+ AL = 0A + OM = X, + xyand BL = CM = ¥,

S0, the coordinates of B are (
Now,

x|+ Xy, ).
OA = 0C = 04?2 = o2 2 =g

- .Trl— — 1:

1 lﬂ]-l
i m: ; per sendicu
In order to Prove that the diagonals OB and AC are mutually pery

sufficient to show that ZODA = n/2.
Since the diaj

3

+ l;‘2

( .'kl + l.': If>
"z '3
Y
Clx, v) B(x,+ Vo ;)
o
Now,
2 'll- X, + s 1
OD* = (1212 o), (
P50,
5 X+ x, \*
AD? —[.—-——l g | +(
and, OA® = (x; =0 +(0-0)? = %
4 [ X4 \'2
OD* + AD? =| X1+ % |+
2 /
4 "SI (T E
= OD* + AD? = 3 1_2_11- +2x3% + 2y,
5 1, 5
— OD* + AD? = S0+
= OD? + AD? = x,? = 0A?

A ODA, is a right-angled triangle such th
Hence, the diagonals of a rhombus are at right

at 20D -
angles,

- T » A aer f."'-' ﬂfﬁ' f‘f’fr.ﬁ'” It" {”.5'
XAMPLE 7 Prove that the diagonals o gle bis
:;lkl ='1ll;t}:'\f Let OACB be a rectangle such that OA i
‘l_t't OA=aand OB=Dh.

ect each py) er

5a c'l]{'mg X-a

it

. ) are
o i {"lf {
: refore, coordinates
gonals of a rhombus bisect each other. Therefore, cc

/2,

ang
Xis

lare egya

and OB jg along Y-axis

., are
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(ZT( 7} | SRR C[a b)

0{0, 0) .ﬂ.(la. 0}

F Y
Fig. 6.39

Then, the coordinates of A and B are (2, 0)and (0, b) respectively.
Since, OACB is a rectangle. Therefore,

AC =0b = AC=1b

Thus, we have

OA=aand AC = b

So, the coordinates of C are (a, b).

a+0 b+0 a b
The coordinates of the mid-point of OC are ’ ==, >

Also, the coordinates of the mid-points of AB are { >

=]

2
+

i

o
%

=
+
=2

]
P
=

| =5
S

Clearly, coordinates of the mid-point of OC and AB are same.
Hence, OC and AB bisect each other.

Also, OC = Va* + b* and AB = \J(a - 0)> + (0 — b)* = Va® + b7

1‘

2,

OC = AB

EXERCISE 6.4

Find the centroid of the triangle whose vertices are:
(i) (1, 4), (<1, 1), (3, -2) (i) (=2 3), (2, 1), 4, 0)

Two vertices of a triangle are (1, 2), (3, 5) and its centroid is at the origin. Find the

coordinates of the third vertex.

Find the third vertex of a triangle, if two of its vertices are at (-3, 1) and (0, -2) and the

centroid is at the origin.

A (3, 2) and B (-2, 1) are two vertices of a triangle ABC whose centroid G has the

coordinates (5/3, - 1/3). Find the coordinates of the third vertex C of the triangle.
|CBSE 2004]

If (-2, 3), (4, -3) and (4, 5) are the mid-points of the sides of a triangle, find the coordina tes

ofits centroid.

Prove analytically that the line segment joining the middle points of twe sides of a
triangle is equal to half of the third side.



.
-1 ral anc
‘]kllll\-l"-'ill"-ll"l

bt ng oo
; : Cthe opposite sides « - o
I'rove that the lines joiming the middle points of the opg anothe

; sisect one
the join of the middle points of its diagonals meet in a p“mtlam-l ! :hl;‘ e it
8. 1If G be the centroid ol atriangle ABC and P]u‘- any other pointin ]
PA* + PB* + PC? = GA® + GB® + GC* + 3GP.
PG be the centroid of a ¢ iangle ABC, prove that:
AB® + BC* 4+ CA® 3(GA? + GB + GC?) | | e
0. InFig. 6.40,a right triangle BOA is given. Cis the mid-point of the hypc

that it is equidistant from the vertices O, A and B

|

Y
Bi(0, 2b)
C
X X
0 Al2a, 0)
Y
Fig. 6.40
— ANSWERS
(, 1) 42 =
LG) | 1= (i1) | 33 | 2. (-4,-7) 3. (3,1)
5
L (4. 5. | 2, 3 )

6.6 AREA OF A TRIANGLE

Inearlier classes, we have computed the area of a triangle by using the formula

: l )
Area of a triangle -« Base x Altitude
In class IX, we have used Heron's formula to find the are,

. | 0 fir a of a Iriangle when the le
ot its sides are given. In this section, we will find the

_ : . area of triangle in te
coordinates of its vertices. We can find the lengths of three sides of triangle by 1«
distance formula and then, we can use the Heron's tormula. But, thijs bucn; g t}- o8
particularly when the lengths of _thr sides are irrational Numberg That is h ,.Lh £
to compute the area in terms of the coordinates of the Vertices of thL: Y
following theorem, we state and prove the same.

ngths
'ms of the

dinu_r.,'
we Prefer
triangle. In the
THEOREM The arca of a triangle, the coordinates of whose vertices are (y

(X3, 43) 15 1), (Y2, ¥2) ang
1
5

vy L Yyl + X5 (174 )+ X, [.”J y-‘-}l

PROX Let ABC bea H'Idn;.',]t‘ whose \'t‘r[ifpgarv A h!* y

; ), B (x,
AL, BM and CN perpendiculars from 4, B C on the -

Mot +¥2) and g
X-axis,

.'!“_%, Il_p"\\- ] s Dh‘nx
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Clearly, ABML, ALNC and BMNC areall trapeziums,
We know that

_ 1
Area of trapezium = 3 (Sum of parallel sides) (Distance between them)

Y
Alx . u))
; Clrg y3)
{1,2’ Efz:l A
B
X w L N #
v
Fig. 6.41
We have,
Area of AABC = Area of trapezium ABML + Area of trapezium ALNC
— Area of trapezium BMNC

Let A denote the area of A ABC. Then,

& = .—;-(BM + AL)(ML) + %(AL + CN)(LN) — %[BM + CN) (MN)

1 1
= A= E (2 — 1) (X = x3) + E“‘" + ¥3) (x5 - x1p) -E(yz + ¥3) (x5 — x7)
= A=[% X0 (a+ i =~ Ya) % (= +a + 1)+ %5 (h + s ‘lfz‘.'bH
= W %|I] (V> — ¥3) + Xa(ia — ) + X2 (ny ~ 1)

REMARK | To find the arca of a polygon we d ivide it in triangles and take monerical value of the

area of each of the triangles.
REMARK 2 The area of A ABC can also be computed by using the following steps:
SIEP | Write the coordinates of the vertices A (xy, 1), B(xy, va) and C (x4, y5) in three columns
as shown below and augment the coordinates of A (xy,y,) as fourth column.
SIEP 1 Dyaw broken parallel lines pointing dowir wards from left to right and right to left.
Xy %2, X M
f L

STEP 111 Compute the sum of the products of urm.'r:h’rs at the ends of the lines p_c:rfnu'ng downwards
from left toright and subtract from th is st the sum of the products of numbers at the ends
of the lines pointing dotenward front right to left i.e., compute
(x; 4o +Xa Y3 + X3 Y1)~ (2l + X3 Y2 + X 13)
STEP v Find theabsolute of the number obtained in step Ul and take its half to obtain the area.

v
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34400
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ILLUSTRATIVE EXAMPLES

LEVEL-1

Fype | :J:J FINDING THE AREA OF A TRIANGLE WHEN COORDINATES OF ITS VERTIC
SIVEN

¥ * ] ; J -:’
EXAMPLE 1 Fingd the areaof atriangle whose vertices are A (3,2), B(11, 8) and C (8, 1.2).

H‘:.” UTION  LetA = (x,, y,) (3,2), B = (x,,15) = (11,8)and C = (x5, ¥3) = (8, 12) be
stven points. Then, o

th

Areaof A ABC = = l' Y2 = Ya)+ X (Y — ) + x5 (g — va) | |
1
> Areaof A ABC = —|13(8-12)+11(12 - 2)+8(2-8))]

" i)
Area of A ABC = S1(-12+110 - 48)| = 25 5. units

AMLITER We have,

Area of A ABC - i IR 5 i
/ L 5|L 8+ 11x1] ’bxl]_f]]“3+5k81-3x]2}f

-1
= Areaof A ABC = ~1(24 +132 + 16) - (22 + 64 + 36|

: .
Areaof A ABC = —|]?’-_" = 122] = 25 5q. units

EXAMPLE 2 Find the area of the mmrqiv formed by
fﬂrtpmmw’-lu 2) B4 7 o
SOLUTION Here, Xp =85, - X =4y, =7 % =7 and o il'{ Fand C (7, —d).
W

= Lk
Area of A ABC = 51 W2 =¥3) + x, (yy - )+ x;3(y, - 1)

: =gl
Area of A ARC = 5 5(7+4)+ ~-2)+ }'(2_?”
1
_ Area of A, HEL_:I{ 11+ 4x -6+ +7 x =5)|
~ 1
Areaof A ABC = 5y 1(55-24-35) | = %I ~4|=2 5q. units

\] Rk We have,

N
-
~J
1

5 0
Areaof AABC = = |(5x7 + 4 » %= T D) (4x247
- "'c?-‘-*‘lx-q_
)|

. - L
~ Areaof A ABC = 5 (35 - 16 + 14) - (8 + 49 _ 2“”
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_ 1
= Area nf&ABC=E|33—(3?}|=-;-|—4|=25q,unit5

EXAMPLE 3 Prove that the area of triangle whose vertices are (t, t = 2), (t + 2, t + 2) and
(t+3, ) is independent of t. [CBSE 2016]
SOLUTION LetA = (X, ) =(t,t-2),B = (Xy, ) = (t + 2, +2)and

C = (x3,43) = (t+3, 1) be the vertices of the given triangle. Then,

1
Area of AABC = E‘xl (V2 = ¥a) + X (Y3 = 1) + x5 (1 = 1)
1
= AreanfﬁsABC=-£|{f(!+2-t]+(f+2}(!—f+2)+(r+3)(r—2—t~2}}‘

1
= Areaof A ABC = E“QH 2t +4 -4t —12)}|=| 4 | = 4sq. units

Clearly, area of A ABC is independentof t.
ALITER Wehave,
b o t+2 S S
t_'zp""‘i o) P ¢ PN -2
PE(E+2)+ (E+2)E+ (E+3)(H-2)) —{(r+2){f-2)‘

1
Areanfﬂ.ABC—E HE+3)(H+2) + 1 x ¢t

- Area of A ABC=%[(:E+2HF+2:+:’-+:-a}-(r2 -4+r’+5r+6+r2)j
— Area of A ABC =12|{3.t2 +5r—6]—{3r3-+5r+2)|

=i Area of A ABC =%\—E\—2[

= Area of A ABC = 4 sq. units

Hence, Area of A ABC is independent of ¢.

EXAMPLE 4 Find the area of the triangle formed by joining the mid-points of the sides of the
friangle whose vertices are (0,—1), (2, 1)and (0, 3). Find the ratio of area of the triangle formed to the
area of the given triangle. [NCERT]
SOLUTION Let A (0,-1), B(2,1)and C (0, 3) be the vertices of AABC. Let D, E, F be the mid-
points of sides BC, CA and AB respectively. Then, the coordinates of D, E and F are (1,2),
(0,1) and (1, 0) respectively.

A0, -1)

]
(%)

B(2, 1) D(1,2) C(0, 3)
Fig. 6.42
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6.42
NHW, {
: —1f3)

Area of A ABC - ll Xy (12 =) + X3 (13 — 1) + X3 (W — V2
= Anmufﬁﬂm’=%inu-3}+20—(4}+ﬂm—1w

Area of A ABC z ‘ D+8+0 ‘ =4 sq. units

Area of ADEF = L |1'| 11y = 13) + X3 (3 — yy) + X3 (11y — ¥2)

— Area of ADEF _—_||.[| 0)+0(0-2)+1(2-1)|

Areaof ADEF = ;H +1/=1sq. units
Area of ADEF : Area of A ABC =1:4

EXAMPLE 5 [f P(1, 2), QQ1, 0) and R(0, 1) are the mid-points of the sides AB, BC a1
respectively of AABC, find the coordinates of the vertices A, B and C, and hence find th
of AABC ICBSE

SOLUTION  Let the coordinates of the vertices A, Band C of A ABC be (xy, 1), (x5, V>

(X3, 13) respectively, [tis given that P (1,2) is the mid-point of AB.

Afl‘1 i _||'-|:'
P(1,2) R(0, 1)
B(xp, vs) Q(1,0) Clxg, Y¥3)
Fig. 6.43
1—1+ - S Nty _
— X +Xx, =2 (1) and W+y, =4

Q(1. 0) is the mid-point of BC.

Xa + Xy _; .I?"J +.Ih
5 —I;‘lndﬁ—.-}—-._lj

= .

= Xy + Xy = 2 (1) and ¥, + Yy = ()

Point R(0, 1) is the mid-pnintnf AC.

I Dand LitYs " Y3 _
=
- Y +Xx=0 -{v)

and y, +y, = 2
Adding (1), (iii) and (v), we obtain

2+, 4+73)=24240

— X} +Xs+x3 =2
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Adding (ii), (iv) and (vi), we obtain

2':')'] i+ lf*i) =4 +0+2 = Wi+ Y + Yy = 3 ...f\’iji)
Subtracting (i), (iii) and (v) respectively from (vii), we obtain

Xy = 0, X, = (},_1'2 =32
Subtracting (ii), (iv) and (vi) respectively from (viii), we obtain

Vi=-Ly =3y, =1

Hence, the coordinates of the vertices of A ABC are A (0,3), B(2, 1) and C (0, -1).

1
Area of A ABC = E{x,(y?_ = ¥3)+ (15— 1y )+ X5 (1 — s

=%]U{I—(—]))+2{-I ~3)+0(3-1)| = 4 5q. units

FXAMPLE 6 Theverticesof AABC are A(4,6), B(1,5) and C (7, 2). A line is drawn to intersect

stdes ABand AC at D and E respectively such thal % = %— = i Calculate the area of AADE
and compare it with the area of A ABC. INCERT]
SOLUTION  We have,
AD _AE 1
AB ~ AC 4
AB_AC
- AD ~ AE
2 AD+DH=AE+EC=4
AD AE
DB EC
= VapTitg
= i =26 =3
AD  AE B(1.5) C(7.2)
= AD _AE 1 Fig. 6.44
DB EC 3
= AD:DB=AE:EC=1:3
= D and E divide AB and AC respectively in theratio 1: 3.

50, the coordinates of D and E are

1+12 5+13]_[1§_ g) . (?:_I_g 2+13]_[19 5]
1+3 1+3 /) (4a'a) ™ Ury3 143/ T\ >) respectively.

We have,

13

4, — 29

R

gF $B# a5 vg
4

! 2.0 e ]_(13 19 23
Al*eaﬁf.&ADE=E‘[4“ 2 +4 ><5+4 %6 ; 5]‘

\

TN
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. i ; \BC 1|{ 92 65 ; l W [ E + :l.’;_.? 4 2UJ
: Area of A AB( = [T* T 4 ) | 4 16

| 5 -
| 1]271 1069] 1 15 qu. units
= "t A i (e | — s == W -
Area of A ABC > 6| 2 16 32
Also, we have
l 4. 1, 7.
ﬁ ‘._'_,l ‘q i _",_‘ 2 ‘_.--..‘ﬁ|
+4x2
Area of AABC = ;i_}|[4x5 F1x247%6) = (1x6+7 x5+ 4x2)|
Area of A ABC = é]fl‘{l +2+42) - (64 35 + S”
| 1 15 -
= Area of A ABC = = |64 - 49| = - 5q. units

Area of AADE _15/32 I

Areaof AABC 152 16
Hence, Area of AADE : Areaof A ABC =1:16

EXAMPLE 7 IfA(4,-6) B (3,-2)and C( 5, 2) are the vertices of AABC, then verify the fact
amedian of a triangle ABC divides it into tweo triangles of equal areqs,

ICBSE 2013, 24
SOLUTION  Let D be the mid-point of BC. Then, the coordinates of D are (4, 0).
We have,

1 "
f\]’t‘ﬂﬂf.'\f'IBC=5“4.‘{—2+3:\<2+3)¢—ﬁ}_.(3~,c_ﬁ_;_5h‘._2+ 4){2”

o
= Area of A ABC = ;]{—H +6-30)-(-18-10 4 8)|

_ 1
a Area of A ABC = 5 [-32+ 20 =6 5q. units

Also, we have

4o, 35 s 4 g

-6 " o J"-.:'\ 0 .-':.:‘.,,q_ 6

A4, —6)
Areaof A ABD = 1/1(4x(-2) + 304 4, (-6)}
2|=13x(-6) + 4 x (=2) + 4 x0)
) |
=) o e A -) = —I[—H + o y
- Area of A ABI 2|[ 840 2*”—{—Ih_8+[]”
.
— Area of A ABD = -2-|(—32 + 35[ = 5q. Units
Areaof A A Hf_ _6 2
Areaof AABD 3~ ] 5, ~2) D(4 0)
. Area of AABC = 2 (Areq of A ABD) ' C(s, 2

Fig.6.45
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EXAMPLE ]“ Find the area of the triangle ABC with A (1, - 4) and mid-points of sides through A
being (2, — 1) and (0, 1), INCERT EXEMPLAR, CBSE 2015]
SOLUTION Let the coordinates of B and C be {'TI e ) and (_1.‘2’ 1) rcgpgctivel}r_ It is gi"l."(:.'l"l
that the points E and F are the mid-points of AB and AC respectively.

A1, - 4)
E@2.-1) F(0, -1)
Fig. 6.46
x, +1 _2 v —4 o xy+1 _0, i, —4 i
2 2 2 2
= =3y =2andx, =-1,y, =2

Thus, the coordinates of B and C are (3, 2) and (-1, 2) respectively.

1. .3. —1. .1

Area of A AEC=E!(2+6 +4)-(-12-2+2)| g s g

~_——1-12—{—12) =12 5q. units
5| | =12

Type 1l ON FINDING THE AREA OF A QUADRILATERAL WHEN COORDINATES OF ITS VERTICES

ARE GIVEN
EXAMPLE 9 Find the area of the quadrilateral ABCD whose wvertices are respectively
A(1,1),B(7,-3)C(12, 2)and D (7, 21), ICBSE 2017]

SOLUTION  We have,

Area of quadrilateral ABCD =| Area of AABC | +| Area of AACD |
D(7, 21)

C(12. 2)

A1, 1) B(7,-3)
Fig. 6.47
We have,
1~ 7w 124 1

i ,::"':.,_3.-:":*‘ ) P 1

- e = - —— s —



=

MATI »
I\Lh
y D
12 f-?.] +1 X H}I
Area of A ABC - I, (1x3+7x2+12x1)~-(7x1+14
- 24|
Area of A ABC hf%uH-lm (7 36+ 2)]
5 Area of A ABC - ‘il‘_ﬂ. + 27| =25 Sl].LII'I“S

Also, we have

1~ A2+ 7w 1

R RS Y
21)|
7x2+1x21)]
l.-"c,|'|;ﬂ|q,:||: \ll{_!‘]—:[,i{[:- 2'|' IEME].J-?Y.[]_{]le L

ﬁuuﬂ\ﬂtﬂ—-leﬁ?+ﬂ-“3+u+2”[

Area of AACD = (261 - 47| = 107 5q. units

(25 8 e o ) P

Area of quadrilateral ABCD = 25+ 107 = 132 sq. units

Fype [ ON COLLINEARITY OF THREE POINTS

FORMI Three points (x;, wy), (X2, 115) and (x,, Y¥3) are collimear iff
T2 = ¥a)+ x5 (g~ ) + 00 -1)=0
or Wy + Xy + xquy ) - (Yi¥3 + X300, + 2151,) = 0

EXAMPLE 10 Prove that the points (2,-2), (=3, 8)
SOLUTION  Let Abe the area of the
We have,

and (-1, 4) are collinear.
triangle formed by the given points,

2. B i Lo

_2f73.5;4;1_2
\.;:LHI[HLL(4HFH{ﬁhﬂf#h+hhx8+zx4:[
\ =~ (16 1242) = (68 + )
A= 2[6-6]=0

Hence, given points are collinear.

EXAMPLE 11 Prove Hiagt the pointsia b+ ¢) (b, ¢ +a)and (¢
. s T <+ !”I”-l'[_“‘;;'
Meay.
SOLUTION  Let A be the area of the tri
C. 1+ II’

We have

mmh’”“dermPpmnmfn;?+rJ(JLT;H[;
: PN, o4 a)

fi b £ . a
b+c® “c4q Ya+b 'l.:"fi-H.'
I
A La tal+b(a+b)+c(bapy) g s
2 gl 'M‘I"‘]"fh'mnﬂ;ii
T 4
b) |
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1 3
- A=Zlac+a® +ab+b? 4 b+ ) - (b + be + 2 +ca+ a® + ab)

= A=0
Hence, the given points are collinear. :

Type IV ON FINDING THE DESIRED RESULT OR UNKNOWN WHEN THREE POINTS ARE le
COLLINEAR

Exf?]\dPl.E; 12 For what value of k are the points (k, 2 — 2k) (=k + 1, 2k) and (~4 —k, 6 — 2k) are
collinear: ‘
SOLUTION  Given points will be collinear, if area of the triangle formed by them is zero.
We have,

k., sk+1 4k . k

s 2k 24N ok 2 ok o

[2K% 4+ (k4 16200+ (-4 -K)2=2K) |~ { (K + 1)(2-2k) + (4 ~k)(2k) + k(6 - 2K) || =0
= |(2k® +6 -8k +2k* + 2k + 6k —8)~ (2 4k + 2K* 8k — 2k + 6k ~ 2k%)| =0
= (6k* — 2k — 2) — (-2k* -6k +2) = 0
= 8k + 4k -4 =0 f
= % +k-1=0 = 2k-1)(k+1)=0 = k=1/2 or, k =1 Vi
Hence, the given points are collinear for k =1/2 or, k = —1. |
EXAMPLE 13 For what value of x will the points (x,—1), (2, 1) and (4, 5) lie on a line?

[CBSE 2013]
ﬁ;gﬁl\i Given points will be collinear if the area of the triangle formed by them is zero.
_.l.-":':'--. 1"':""-.. 5 PR <]
Area of the triangle =0

= [{rx1+2x5+4x(-1)} - {2x-1+4x1+xx5)|=0
= (v4+10-4)-(-2+4+5x)=0
= (x+6)-(5x+2)=0
= —dx+4=0
= x=1
Hence, the given points lie on a line, if x = 1. :

EXAMPLE 14 Find the condition that the point (x, y) may lic on the line joini

& : : i -
(-5, -6). J 8 (3, 4) and
SOLUTION  Since the point P(x, y) lies onthe line joining A (3,4) and B (-5, -6). Th s B
Aand B are collinear points. + £

LY ]
|
o
-

‘_n LR Ya .-""-.‘
¥ 4 —6 ¥
L4y +3%x -6+ (-5)xy| -3y + (D) x4+ xx(-6)! = 0
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= (4x - 18 -5y) - By —6x -20)=0
= 1[].1'—8y+2=l]:>5.\'—4_u+I:O

Hence, the point (x, y) lies on the line joining (3, 4) and (-5,-6), if Sx—4y + 1 = 0.
EXAMPLE 15 If P(x, y) is any point on the line joining the points A (a, 0) and B (0, b), then shou
that % + ;—i = 1. (CBSE 2009
SOLUTION  Itis given that the point P (x, y) lies on the line segment joining points A (a, ()
and B (0, b). Therefore, points P (x, i), A (a,0) and B (0, b) are collinear points.

J"t[].-”t. I P

Y S |
(xx0+axb+0xy)-(axy+0x0+xxb)=0
=5 ab —(ay + bx) =0
— ab = ay + bx
= z—;; = z—:+i—; [Dividing throughout by ab]
= 1=242 orZ+L o,

b a a b
EXAMPLE 16 [f the points(p, q), (m, n)and (p—m, g— n)are collinear, show that pn = qm.

[CBSE 2010]

SOLUTION Given points are collinear. Therefore

P M. P p

q A q = .-"‘q

fpxn+mg-m+(p-mgl—{mxg+(p-mn+p(g-n)}=0

= (pn+qgm—mn+ pg—mg)—(mg+pn—mn+pg—pn) =0
= (pn + pq — nm) — (mq —mn + pg) = 0
= pn—mg =10
= pn = qgm
EXAMPLE 17 Find k so that the point P (4, 6) lies on the line segment joining A (k, 10) and
B (3,-8). Also, find the ratio in which P divides AB. [CBSE 2010]

SOLUTION  If P (4, 6) lies on the line segment joining A (k, 10) and B (3,-8), then P, A and B

are collinear.
4. k. 3. =4

& . -“1[]"‘ AL‘_E i l"‘ﬁ
(4x10+kx-8+3x6)—(6k+30+4x-8)=0

(—40 — 8k +18) — (6k +30+32) =0
(-22 — 8k) — (6k +62) = 0

14k -84=0

k=-6

U U Ul

?_ﬂ'ﬁ"
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2 . ) 3 -6 —81r+10
Suppose Pdivides ABin the ratio ;, , 1. Then, mecunrdinatesofi’are( 2 6' 2+ 1 ] But,
the coordinates of Pare (4, 6). o k

A 1

3% -6 -82. + 10 . . —

T Pl M e e
B " ; Fig. 6.48

Hence, P divides AB in the ratio ; t1or2:7.

EXAMPLE 18  Ifthe points A (1,-2), B(2, 3), C(-3 2) and D (- 4, -3) are the vertices of parallelogr
- ¥ ’ £ty i = 3 g 4 2 g-”””
ABCD, then taking AB as the base, find the height of the parallelogram. fP
[CBSE 2013]

SOLUTION  Let DM =/ be the height of parallelogram ABCD when AB is taken as the base.
From Fig. 6.49,
D (-4.-3) C(-3,2)

-
H iy L
\

: e .f.-{ll
A(1,-2) ™ B (2 3)
Fig. 6.49
Area of AABD - %{AB <« DM)
= Area of AABD =-;-A.B'xh
2 (Area of AABD)

= h = :

AB )

Using distance formula, we obtain
AB = (2-1)* +(3+ 2 = V26

The coordinates of vertices of AABD are A(1,-2), B(2, 3) and D(—4, -3).
T S

1,
_ 2.""\3.&"‘-: 3 .-'_"\_

Area of AABD = %Hl X3+ 2A-3)+(4)(-2)) = (1 x(-3) + (4)x 3 + 2 x (-2))]

1 1
= 5“3"‘64" B}ﬁ(_a“ 12 - 4” = E.(S.i_lg}___ 125&].Unit5

Substituting the values of AB and area of AABD in (i), we obtain

_2i2 A g

h-ﬁg-—ﬁa
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EXAMPLF 19 Three vertices of a parallelogram ABCD are A(3, —4), B(-1, =3l and C(-6, 2} Fing
the coordinates of vertex D and find the arca of parallellogram ABCD [CBSE 2013
SOLUTION  Let (x, y) be the coordinates of vertex D. We know that the diagonals of 4
parallelogram bisect each other. Therefore, mid-points of diagonals AC and BD are
same. Consequently, the coordinates of their mid-points are same and hence,

Lx—l }j—SJ:LB—ﬁ _—_-’l+2] D (x, ¥) C(-6.2
2 " 2 2 ' 2 s
x-1 y—SJ (3 )

) [ . S
E: [ > 2 )77 J
=1 .3 =3
— 5= 2ad > =-1
— x-1=-3andy-3=-2
= x=-2andy =1

Hence, the coordinates of D are (-2, 1).
We know that each diagonal of a parallelogram divides it in two triangles of equal area.

Area of parallelogram ABCD = 2 (Area of AABC) (i)
3, ¥ b 3
—4"':""'—3":-"‘2 % g

Now, Area of AABC = %“3 x (=3) + (=1) x 2 + (-6) (—4)] — [3 x 2 + (-6) (-3) + (-1) (-4)]|

1
= %1(—9 -2+24)-(6+18 +4)| = %(13 -28) = 353‘1"”“““5-

Substituting this in (i), we obtain
15
Area of parallelogram ABCD = 2 x il 15 square units.

EXAMPLE 20 Ifthe area of AABC formed by A (x, y), B(1, 2) and C(2, 1) is 6 square units, then
prove thatx +y=150r, x +y+9=0. [CBSE 2013]
SOLUTION We have,

Area of AABC =6

%|{21+1+2};]—{x+4+ v =6

lx+y-3|=12

x+y-3=+I12

x+y-15=00r, x+y+9=0

r+y=150r, x+y+9=0

EXAMPLE 21 Ifthepoints P(-3,9), Q(a, b) and R (4,-5) are collinear and a + b = 1, find the
values of a and b, [CBSE 2014}
SOLUTION Itis given that the points P (-3, 9), Q(a, b) and R (4,-5) are collinear.

Area of APQR =0 5, .. o4 3

U

: s -
g’.‘ .."'h ‘,-! -_‘ q ‘.‘ .‘g

“-3!:—5a+36}—{‘15+4b+9ﬂ}|:D

U
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=5 (=140 -7b+ 21)| = o

=5 14a +7b-21 =

= 2a+b-3 =9 (1)
Itis given thata + b =1 ...(i1)
Solving (i) and (ii), we obtain g =2 and p = — ;3

Type I ON FINDING THE AREA OF A TRIANGLE

EXAMPLE 22 If D, E and F are the mid-points of sides BC, CA and AB respectively of a AABC,
then using coordinate geometr if prove that

Area of ADEF = %(Area of AABC)

SOLUTION Let A(x;, y,), B(xy, 1), C (x5, ¥5) be the vertices of A ABC. Then,

Ty + X3 I + X+ X + 1
the coordinates of D, F and Fare( 2 > 13 2 : -"'3)[ % : X3 M 2.;’3) and

H+x v .
2 ' 3 respectively.
We have,
1
Ay = Area of A ABC=E|.\'| (V2 =¥3)+ X3 (45 =1y )+ x5 (v =)

J'l(.'l']._h'j]

(agmnm) s\ e e
2 2 I3, G A " 5

Ci.‘l'a,lli'_-!]
Bixs, ya) D[ Fatx3 ¥atin ]

2 2
Fig.6.51
1 [1'3"'13 )[ ntys 0 +Ff3] (-1': +X3 (.l,n i Yy ty ]
Ay = : =— i h ~== o3
2= Area of ADEF 2] 5 5 2 5 ] 2 5
+[ Y1+ ] ( Yat¥s +5{1]
2 2 2
= Ay = %hx; tx) s~ ¥+ A 3 - 1) + (4 + x) (v - )|
> A, =‘é‘ [0 Q=Y 402 D+ s = Y2 V2 =00 435 (a =y 4y, -y
S Ay = o8 (- v R e~ )X (1 — )

8



= Ay = —(Area of AABC) = %ﬂ.,

| =

Hence, Areaof ADEF = %{Area of AABC)

Type Il MIXED PROBLEMS BASED UPON THE CONCEPT OF AREA OF A TRIANGLE

FXAMPLE 23 Ifthe vertices of a triangle have integral coordinates, prove
equilateral.

SOLUTION Let A (x,,1,), B(x,,y,) and C (x,,y;) be the vertices of a triangle ABC, where
x,,¥,,i = 1,2,3 areintegers. Then, the area of A ABC isgivenby

that the triangle cannot be

1
A= E!xl Va2 = Y3) + %2 (3 = ) + X3 (¥ = )|

=5 A=A rational number [- x,,y, are integers|
If possible, let the triangle ABC be an equilateral triangle, then its area is given by

A= -‘;E (Side)* = % (AB)* [+ AB = BC = CA]

,ﬁ -+ vertices are integers ji

- A= 4 WA pOREREIRIgED :. AB® is a positive integerJ

— A = An irrational number

This is a contradiction to the fact that the area is a rational number.

Hence, the triangle cannot be equilateral.

EXAMPLE 24 If the coordinates of two points A and Bare (3, 4) and (5, —2) respectively. Find the
coordinates of any point P, if PA = PB and Area of APAB = 10.

SOLUTION Let the coordinates of P be (x, y). Then,

PA = PB
= PA? = PB?
= (x=32+(y-47=(x-5 +(+2f
= x=3y-1=0 (@)

Now, Area of APAB =10
o do, oD, X

y:' 'A4! ‘—2" y
%J(4x+3><-2+5y)—(3y +20—2x}\ =10

—

= |(4x + 5y — 6) — (-2x + 3y + 20)| = 20

= |6x + 2y — 26| = 20

= 6x +2y-26=+20

= 6x+2y—46=0or, 6x+2y-6=0

= 3x+y-23=0o0r, 3x+y-3=0 ...(ii)

Solving x -3y —1=0 and 3x+y-23=0wegety =7,y =2,
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Solving X =3y —1 =0 and 3-‘5'3‘3!-3=U,weget.1'='l,lf==~0-

Thus, the coordinates of P are (7, 2)or(1,0)

EXAMPLE 25 The coordingtes ”fA, B, C are (6, 3), (-3, 5) and (4, =2) r;’,«,:p{'(_‘t‘ftl't’f‘lf and P is any

; . x+y-2
point (x, ). Show that the ratio of the areas of triangles PBC and ABC is l;—“
SOLUTION  We have,

I 4 X
yr s Ry

[ ]

Area of APBC = %[{Sx +6 +4y) - (-3y + 20 - 2v)|

Area of A PBC z%[ﬁr+6+4y +3y - 20 + 2|
Area of APBC = %[?1‘+ 7y - 14|
Area of APBC = %I.‘r+y—2|

lacing x 6band iy = 3
A:eanfﬁABC=_;.|ﬁ+3_2| [Repacm[_, v by 6 and y J

in Area of APBC

Area of A ABC = E-;

i
Area of A PBC §|‘1+3*"2|_f:c+y-21_

X+Y- 2‘
Areaof AABC 49 7 7
2
— ~—— ————— EXERCISE 6.5
LEVEL-1
- Find the area of a triangle whose vertices are
() (6,3),(-3,5) and (4,~2) (i) (at}, 2at,), (at3, 2aty) and (at2, 2at,)

(iii) (a,c +a), (a,¢) and (-a,c - a)

- Find the area of the quadrilaterals, the coordinates of whose vertices are

(i) (-3,2),(5,4),(7,-6) and (-5,-4) (1) (1,2),(6,2),(5,3) and (3, 4)

- The four vertices of a quadrilateralare (1, 2), (-5, 6), (7, —4) and (k, -2) taken in order. If the

area of the quadrilateral is zero, find the value of k.
The vertices of AABC are (=2, 1), (5, 4) and (2, -3) respectively. Find the area of the
triangle and the length of the altitude through A.

- Show that the following sets of points are collinear.

(@) (2,5),(4,6)and (8, 8) () (1,-1),(2,1)and (4, 5).
Find the area of a quadrilateral ABCD, the coordinates of whose varities are A (-3,2
B (5,4), C(7,-6)and (- 5,-4). [CBSE 2016]
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- InAABC the coordinates of vertex A are (0,-1) and D (1,0)and E(

- If the point P (i, 3) lies on the line segment joining the points A l =

- IFR(x, y) isa point on the line segment joining the points P (4, b) and Q

. Find the value of a for which the

- Afa=b =0, prove that the points (a,a”), (b, b, (0, 0)

22. Theareaofa triangle is 5sq. units, Two of jts

23. Prove that the points (a, 0), (0, byand (1, 1)
. The point A divides the join of P (-5, 1)and Q(3,

. Theareaofatriangleis 5. Two of its vertices 4 re(2,1)

7. Four points A (6, 3), B(-3,5),C(4,-2) and Dx, 3y

MATHEMATIC= "

. «
ctively th

-ea of A/ r.

. i ' : cide BC. find the ar
mid-points of the sides AB and AC. If F is the mid-point of side e, K [CBSE 20161

. = 1 (-r-.)

. siEcig s o s g les throug
Find the area of the triangle PQR with Q (3, 2) and the mid-points of the sic [CBSE 201 5]
hvmg (2, -1)and (1, 2). .

, : oo ral PORS,
IF P(=5,~3),Q(~4,-6), R(2,~3)and § (1,2) are the vertices of a quadrilater

; "BSE 2015]
find its area. i [p(_‘,r') find
: _ _ e o é ilateral ABC L),
If A(-3,5 B (=2,-7), C(1,-8)and D (6, 3) are the vertices of a quadri _
. 11:-*1 ) (1,-8)and D (6, 3) [CBSE 2014, 2(115;
Sarea. . "BSE 2017
. For what value of g the point (a, 1), (1,-1) and (11, 4) are collinear? [CBSI

! PILU\'E thr].t thu Pﬂint:\' {”’ j!}r {"i’ Ir]} nnd {gi = n'] - EJ — !JI} are L.‘l:'”il'l[:".';‘l]" If ”h] — H] IIL

: : ; its area ic 15 sq. units,
- If the vertices of a triangle are (1,=3),(4, p) and (-9,7) and its area is 15 sq. u

. — “>
findthe value(s) of p. [CBSE 2012]

: b o ; _ : + 2 =0.
- Iy, y)be on the line joining the twopoints (1,-3)and (4, 2), prove that x + iy + 2 = (

. Find the value of k if points (k, 3), (6,—2) and (-3, 4) are collinear. [CBSE 2008]
. Find the value of k. if the points A(7,-2), B(5,1)and C (3, 2k) are collinear.

[CBSE 2010]
P J and B (2, 8),
ICBSE 2010]
(b, a), then prove
[CBSE 2010]

i

find the value of nr.

thatx+y=q+b,

. Find the value of k, if the points A(8,1), B(3,-4)and C (2, k) are collinear.

[CBSE 2010]

area of the triangle formed by the points

Ala, 2a), B(-2, 6) and C(3,1) is 10 square units,
arenever collinear.
ICBSE 2017}
and (3, —2). If the third
[CBSE 2017]

vertices are at {2;:1)

vertexis(7/2, y), find y.

: I 1
are collinearif, — + — - 1.

a b

: o)in the ratio k-
of k for which the area of AABC where B is (1, 5)

2 units.

1. Find the two v

alues
and (7,

_2} is t‘L‘]Lli‘I| to
and (3,-2), The
iy = x + 3. Find the third vertex, C

third vertex lies on
Ifa=hz=ec, prm-'vtl‘mt the points (a, n“’j,{h,f:ﬂ

) [‘L‘, (2 of S 1
) cannever be collinear.

are given in such

ADBC 1

a way that
= —, find x.
AABC
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28, Ifthree points (v, 1), (x5, y5), (xy, I13) lie on the same line, prove that

Yo=Y Ys—h W=l

=[],
I:I_‘{ 1’1\1 1|J."1_
— /
29, Find the area of a parallelogram ABCD if three of its vertices are A(2,4), B(2 + \f%, 5) and >
I
C(2,6). [CBSE 2013]
30. Find the value (s) of k for which the points (3k — 1,k - 2), (k, k - 7) and (k — 1,k - 2)
are collinear. [CBSE 2014]
31, Ifthepoints A (-1,-4), B(l,c)and C (5,-1) arecollinearand 2b + ¢ = 4, find the values
of band c. [CBSE 2014]
32. Ifthe points A (-2,1), B(a,b)and C (4, -1) are collinearand g — b = 1, find the values of =
aand b. |CBSE 2014]
33, If the points A(1,-2),B(2,3),C(a,2)and D (-4, - 3) form a parallelogram, find the
value of a and height of the parallelogram taking ABasbase.  [INCERT EXEMPLAR]
34. A(6,1),B(8,2)and C(9,4) are three vertices of a parallelogram ABCD. If E is the )
mid-point of DC, find the area of A ADE. INCERT EXEMPLAR]
35. If D(-1/5,5/2), E(7, 3)and F (7/2,7/2) are the mid-points of sides of A ABC, find the f
areaof A ABC. INCERT EXEMPLAR|
e . - S ANSWERS
L) sq.units (i) o () —B) (L - ) (5 - ) (i) 2
11
2. (i) 80sq. Uml':m[n] 5 $q. units (i) 28 sq. units 3. k=3
4, ;ﬂ 5q. um-t:,. NE 6. 85sq. unif:s 7. 4 sq. units, 1sq. unit
8. 12 5q. units 9. 13 sq. units 10. 72 sq. units
3
I, a=5 13. p=-3,-9 15 k=— 16 k=2
s 13 27
17. m=-4 19. k=-5 20, a=0,—- 22, y=—,-"=
3 ' 2 2
" 31 1 -3
24 k=7 or T 25. (7/2,13/2)or (-3/2,3/2) 27. rRary
9. 2J3 5q. units. 30. k=0,3 N. b=3,¢c=-2
5 | g 122 3 _
T 33, #==3,h= Nkl 34. 4 SQ-umits 35, 11 sq. units

R — HINTS TO SELECTED PROBLEMS

- (i) Lu A be the area of the triangle formed by the points (at,”, 2aty), [,”,, ,2at,) and
(aty”, 2aty), Then, .

We have, | A . }
b gt ant af

2at,#" 8 2ty 478 2al 2 8 21,




I
1 A
'h'-;h
2 X 2al3
A Il{l”_llji” "F”I :_’.T j[il‘ "',”_‘: ).E‘i.lii]_(rﬂ:"'»{zi”l-+!Tf} 5
o1 b Bt 2 7=l Ey - 24 £y
B “if k3= ¥
b | : 'j? D !
P 5 5 % = i 4+ Ll -
> A=~ |l“‘r'ﬂ"'r ‘1 + 207 bty +2a" " h) = (20 b 1
- o | 7 = 4
¥ 5 ¥ 4y 2 2 II :
~ A =g |“|-p_, b+ L) - (W LT+ BT+ R :'J
- A = g2 [[rl:r: - 42 1) 4 (it b2 + (' —h b )J
'\l ] 2 fj}.l
= -\Tif-rhh ”: —F'I)'l' j:;,_{f:—.l'ij lf]{‘r-! %3 |
- A=g ”1 —f1]~4r'i +flh I']”j_ agl | |
o A= ii':l“-u -h”f;:+faf1—f|1'1—"|f1”
(V2 2
= ‘!I — ”_1 I|{f: ‘r-|}|I“EJ - ft I:}_ {ilr‘] - }] !1)}(
= 8 = |(ty 1) {4, (1, —h)=t3(t - )}
= A=a* [ty —ty) (t - ty) (1, - )|

A=a®|(t ~4) (ty = 13) (¢ - h))|

(1) Let A be the area of the triangle formed by the points (a, ¢ + a), (a, c) and (—=«i
We have,

a @ g RO |
= L S P
c+q C C—4a C+a
N2 I|I " . " | | 3
A= Shac+a(c - ) —a(c +a); —ia(c +ri']—m‘+f:[,:— ;;rj”
[ [ . 2 2) 2 5
— A= _' Irl'l +ac -na =i —-q | —-lm‘+ﬂ" = ac + ac — g~ ”
1 3
—, A= = !{rh' - EIT-] == |:t_|‘l_'}|
] | 2 . .
. A=—|=-2a | = " 5. units
21

2. (i) Let A(-3,2), B(5,4), C{(7,

~6) and D (-5, _ 4) be
We have,

L ]
_%. . ; 3 ; =

2

=3

lll-:'l. 4 .l':"\ -6 -i':.;:\ 2

Area of A ABC = (=12 =130 &+ 14)

= Areaof A ABC =

PO | = b | =

|-28 - 56| = 42 5. units
We have,

2 .n'; :."—-ﬁ .l':‘:'\ 3

e
4%
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1
Area of A ACD =— (18 - 28 - 10) - (14 + 30 + 12)|

1
Area of A ACD = —|—2ﬂ — 56| = 38 5q. units

= /!
. Area of quadrilateral ABCD = (42 + 38) = 80 sq. units 3
(Il} Let A (1, 2), B (6, 2), C (5, 3) and D (3, 4) be the vertices of the given quadrilateral.
We have,
Ls, b5 i1
2 2 2 > 3 P o
Areaof AABC = %[(2 +18+10) - (12 + 10 + 3)|
e,
=5 Areaof&ABCz%JEO-ZElzgsq.units
Also, we have .
1 5 I N ;
227030 0 g 2 )
AreacfﬁACD=%](3+2{]+6}—(1[}+9+4)|=Ssq.units n-
/
. 5 c 11 : 2
Area of quadrilateral ABCD = 5 + 3 |sq. units = 5 59 units
3. Let A(1,2), B(-5,6),C(7,-4)and D (k, - 2) be the vertices of the quadrilateral.
We have,
Vo ooBin o T on o 1
FET G NG Ry
Area of A ABC = l|{({-3|+ 20 +14) - (<10 + 42 - 4) | |
= Areaof A ABC = — (4[] 28) = 6 5q. units
Also, we have
1oor T ks 0l
2 ‘i'\-‘l —4‘.‘.'.* _2 ‘-‘.‘-‘ 2
Area of A ACD = %IM 14+ 2K) — (14 - 4k - 2)) 3
= AreaofﬁACD—% (2k -18) - (12 - 4k) | -
L.

1
= AreanmACD=—( 6k — 30) = (3k ~ 15)

Area of quadrilateral ABCD =6 + 3k - 15 = 3k - 9
Itis given that the area of quadrilateral is zero.
k-9=0 > k=3

L We have,

S SR . (S|
] :‘:"&4 .n'“'t._a 4-'“\ 1
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|
.58
20 sq - units
o 2)-(5+8+6)] =203
Area of AABC - ~|(-8-15+2)-(
We have, BC = \J{f-:. :}-’“._(4 + 3}5 = /58
1 - alktude through A)
Now,  Areaof AABC Fl; BC x (Length of the altitude | “
- . . = 1"(_]].15.—_‘;}1
2
| th of the altitude ti I 3
AT ' » through = —
engthofthe altitude throug /58
'l. Points (a, 1), (1, =1)and (11, 4) will be collinear, if
a. .1 8 ., o
1 > 127w g T
(@x-T+1x44 1M x)-(A1x1+11x-1+ax4d)=0
5 (=a+15)-(1-11+ 4 =0
-~ —tl'fl.";-rHJ—-I-ri:“
= -5a+25=0
— a=5
12. Points (a,b), (ay,b,)and (a - A b=b) will be collinear, if
i ."'-. -_.__.--”] S n- ﬂl ., as il
ba" a s p by s
Laby + a,(b - b))+ (a -a) bl - {mb + (a - )by +ah - b, ) : =0
= (ab, + ab - ab, + ab - a;b) - (a,b + ,;ai:] —ayb, + ap — m;,[] =0}
— {sh"] — ”ihl +ab) - [ﬂl.i" - ﬂ]!'l + r.',f:l] =)
— rlj"l = li'ib = )
= ab, = a,b
23. Points (a, 0, (0, b) and (1,1)are collinear,
Bl A
n ‘-"'-.lh ‘."-.‘]‘.'u'...' U
(ab+0x1+1 Xx0)=(0x0+1 -<h_,_ﬂ\f“=0
- ..Iir--.:'--F‘=ﬂ':-‘;h’l_—ﬂ~_h.—_:.]:_ri_d_h 1
b gp = o e g
24. It is gh-vn‘lq}mt tiht pn-mt- A divides the join of p i ,
k1. 50, the coordinates of A are 2 1) and Q© =
3k -5 S5k + 1 )
L E —
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We have,
;‘i-_g 17 3k-5
k+1 M Tme ey
5k+1*% *g5 ‘_2.- ‘5k+]
k+1 k+1
Area of A ABC = 2 5q. units
1{3%5 5k+1] [5k+1 3k ~5
— = 3 = - =2
2|k +1 “k+1} {k+1”]+35 2xk+1}'
1]|( 15k - 25 =
" _( _2+35k+?J_(5k+1+35_6k 10) _2
2 kel k+1 k+1 k41
1 [(A5k — 25 — 2k — 2+ 35k + 7) — (5k + 1+ 35k + 35 — 6k + 10)
=5 =2
2 k+1
. 1 [(48k — 20) - (34k + 46) B
2 k+1
. 1 14k—66’_
2| k+1 |
i ‘?k—SB‘:E
k+1
. ?k_33=ir.2
k+1
= 7k—=33=+2(k+1)
= 7k-33=2k+2,7k-33=-2k -2
= 5k =_35, 9k = 31
= bwlt b =2
9
25. Let the third vertex be A (x, y). Other two vertices of the triangle are B (2, 1) and
C(3,-2).
We have,

U

Km0 Bay 0B g X

y .n".":"t. 1 .l::{t o) ;:-"::-; W
Area of AABC = 5 sq. units
%l{x--ﬁ +3y) - (2y + 3 -2x)| =5

%J:c-—4+3y—2_lf—3+21')l=5

%|3.1'+Jf*-7’1=5

3x+y-7==%10
3x+y-17 =0or,3x+y+3=0



6.6()

Itis given that the vertex A (x, y) lieson y = x + 3.

| ;1
Solving 3y Y=17=0and y=x+3, wegetx==and ¥ = 2
: -3 3
Solving 3, Y+3=0and y=x+3, weget ¥ = s and ¥ =7

7 13) (3,3 J
Hence, the coordinates of the third vertex are {E 5 ) o, [ 2’2

9 . N . 2 2 '“"I':i c,C
26. Let A be the area of the triangle formed by the points (a, a*), (b, b7) ¢ (
a. b, .¢ L il

2070 120" 20" 2
" ey b 2 C f

A= %{mh: +0c? +ca®) - (a¥h + b + L':’UJ
— A= Efilirrzc - a°b) + (ab® - ac*) + (be® - "':fl[
= A = EIJ_H:HJ -¢) +a(b® - ) = be (b - t‘}|
— .3:‘—;-“'—:‘]1'—:?:+i?l:f.?1‘-r. —EFL||
= A= :_1 ‘(Ir =) (=a* + ab + ac - pe }||
= .-.".=%|ffl—t'}-l—ﬁfr?—J’)-f-t'(ﬂ—MH
” A= 310-c)a-by(c - a)

[tisgiventhat a # b = c.
A=20

Hence, given points are never collinear.
27. We have,

Yo =3 . 4.

] e
3x* % 5 s

243,
Area of ADBC -

2|{'~r1 +6 +12x) - - (-9 + 20 = 21”

= Area of ADBC = |f231 “Wl=x-7) < gy, 1]

Also, we have
h' "13'-_-4._ -6
T 5 & e 2‘ M 3

Area of AABC = f{3(] + B+ 12) = (-9 4 20 _ ]2”
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Area of AABC = %HS +1] = :;:2_9

=
Now,
Area of ADBC 1
Areaof AABC 2 f’
7]2x-1] _1 )
= ————-—4? e
2
- [y = T
4
7
== 2.‘.'-]=i§
11 ’
2y =— or, 2x = ——
- 1
'l.:']iﬂr'l:—é
i 8 8 .

28. Points (x,,1), (X5, ) and (x5, y3) are collinear.

Xpe, ~X2., X3 oW ,

Fed L]

¥ sy ey,
(X2 + Xalf5 + X3uy) = (a4 + X3¥a + X1Y3) = 0
= (Xy3 — xyy3) + (4 — X ) + (Xl — Xah2) =0
e Xy (Y2 = ¥3)+ X (3 — )+ X3 (1 —y2) =0 s
Xy (W2 — ¥3) . (V3 =¥1) 58 h —¥2) _
Xy Xg X3 X X3 X3 Xy Xy Xz

- Yo—ys M-t Nh-¥ _g
Xy Xy Xy Xy Xy Xy

VERY SHORT ANSWER TYPE QUESTIONS (VSAQs)

Answer each of the following questions either in one wo rd or one sentence or as per requirement of the
questions:

1. Write the distance between the points A (10 cos 0, 0) and B (0, 10 sin 0).
Write the perimeter of the triangle formed by the points O (0,0), A (a, 0)and B (0, b). 2
Write the ratio in which the line segment joining points (2, 3) and (3, -2) is divided by )
X axis.
1. What is the distance between the points (5 sin 60°, 0) and (0, 5sin 30°)?
5. IFA(-1,3), B(1,-1)and C (5,1 ) are the vertices of a triangle ABC, what is the length of the

median through vertex A?
6. Tf the distance between points (v, 0) and (0, 3) is 5, what are the values of x?
7. Whatis the area of the triangle formed by the points O (0,0), A (6, 0) and B (0, 4)?
8. Write the coordinates of the point dividing line segment joining points (2, 3) and

(3, 4) internally in the ratio 1: 5.

o !-J
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MATHEMATICS

; Arigin
; Cy . : is at the origin,
I the centroid of the triangle formed by points P (a, b), Q (b, ¢)and R (¢, @)

whatis the value of g + b 4 c?

10. InQ. No.9, what is the value of ?— + f: + %?
'coocaoab . s i » points
Il Write the coordinates of a point on X-axis which is equidistant from the f
(=3,4)and (2, 5), find
. ; C 2 5/2 1mnc
12. If the mid-point of the segmentjoining A (v, iy + 1) and B(x+ 1,y +2)is C (3/ 2, 5/2),
v . :
13. Two vertices of a triangle have coordinates (- 8, 7) and (9, 4). If the centroid of the triangle
Is at the origin, what are the coordinates of the third vertex?
14. Write the coordinates the reflections of point (3, 5) in X and Y-axes.
: s YR
15. If points Q and R reflections of point P (-3,4) in Xand Y axes respectively, what is QR
16. Write the formula for the area of the triangle having its vertices at (x, 1,), (x2,1,) and
{-r’. r_”j:'*
17. Write the condition of collinearity of points (xv,,1,), (¥3, 1) and (X3, 13).
18. Find the values of x for which the distance between the point P(2,-3) and Q(x, 5) is 10.
19. Write the ratio in which the line segment doining the points A (3, - 6) and B (5, 3) is
divided by X-axis.
20. Find the distance between the points (-8/2,2)and (2/5, 2), [CBSE 2009]
21. Find the value of 1 5o that the point (3, a) lies on the line represented by 2x — 3y 4+ 5 = .
[CBSE 2009]
22. Whatis the distance between the points A {c,0)and B (0,-c)? [CBSE 201 0]
23. 1P (2,6)is the mid-point of the line segmentjoining A (6, 5) and B (4, y), find /.
ICBSE 2010]
24, If the distance between the points (3, 0) and (0, ¥)is5units and i is positive, then what
is the value of y? ' [CBSE 2010]
25. If P (x,6) is the mid-point of the Jine segmentjoining A (6, 5) and 3 (4, y), find .
_ o _ [CBSE 2010]
26. If P (2, p)is the mid-point of the line segment joining the points A (6, -5) and B (-2,11)
find the value of p. IL‘BS FH';U 1 ”i
27. IfA(1,2), B(4,3) and C (6, 6) are ] e vertice allati s il
[f; ( }n [f_ J L' f-: ) are the three vertices ofa parallelogram ABCD, find the
coordinates of fourth vertex . [CBSE 2010]
285. What is the distance between the points A (sin 6 - ¢qg 8,0) and B (0, sin 0 + 0) ?
#.3 Cos ¢ :
3 = C L.. ! =
29. What are the coordinates of the point where the P‘-‘TP@"ltﬁcul"lr Bican I_ BSE 20_"“'
segment joining the points A (1,5), and B (4,6) cuts the g @b bisector of the line
30. Find the area of the triangle with vertices (a,b+¢), (b, c+a) nd (¢ g+ b)
- . L ] -
31. If the points A (1,2), 0(0,0), and C (g, b)are collinear, thep, find g p
32. Find the coordinates of the point which is equidistant frult .I
A(2v,0),0(0, 0)and B (0, 2y) of A AOB " the three vertices
33. If the distance between the points (4, k), and (1,0)is 5, then whay o
value of k? “canbe !tthl' PoOssible
34. Find the distance of a point P(x, y) from the origin, SE 201 7)

ICHSE 2[}']3]




CO-ORDINATE GEOMETRY 6.63
it Y ANSWERS
1. 10 2. %ﬂb 3 3:2 4. 5 5 5 6. +4
7. 12 sq. unils 8. (13/6,19/6) 9. 0 10. 3
11.(2/5,0) 12. (1,1) 13. (-1,-11) 14. (3,-5),(-3,5) 15. 10

1
16. ‘2'1-1-'1 (2 — ¥a) + x3(ys — ) + x50 — },r’z]'l
17. %, (2 — ¥a) + Xo(s = yy) + X3y —y) =0 18. 8,4 19. 2:1

20.2 21. % 22, J2c 2. 7 24. 4 25.7
26.3 27. (3,6) 28. 2 29. (0,13) 30. 0 .1:2
32. (x, 1) 33. +4 34, . [+v? + yz

MULTIPLE CHOICE QUESTIONS (MCQs)

Mark the correct alternative in each of the following:

1. The distance between the points (cos®, sinB) and (sin® - cos 0) is

(a) 3 (b) V2 (c) 2 (d) 1
2. The distance between the points (a cos 257, 0) and (0, a cos 65%) is
(@) a (b) 2a (c) 3a (d) None of these

3. If x is a positive integer such that the distance between points P (x, 2) and
Q (3, - 6) is 10 units, then x =
(a) 3 (b) -3 (c) 9 (dy =9
4, The distance between the points (a cosb + bsin®, 0) and (0, asin® — b cosB) is
(@) a* + b’ (b) a+b (€) a® -1 (d) Va* + 1
5. If the distance between the points (4, p) and (1,0) is 5, then p =
(@) £4 (b) 4 (c) —4 (d) O
6. A line segement is of length 10 units. If the coordinates of its one end are (2, - 3) and the
abscissa of the other end is 10, then its ordinate is

(a) 9,6 ) 3,-9 (c) -3,9 (d) 9,-6
7. The perimeter of the triangle formed by the points (0, 0), (1, 0) and (0, 1) is
@ 1+v2 M V2 +1 () 3 d) 2+2

8. If A(2,2), B(-4, - 4) and C (5,-8) are the vertices of a triangle, then the length of the

median through vertex Cis

(a) J&5 (b) 117 (c) J85 (d) V113

9. If three points (0, 0), (3, J3)and (3, &) form an equilateral triangle, then & =
(a) 2 (b) -3 (c) -4 (d) None of these
10. 1f the points (k, 2k), (3k, 3k) and (3, 1) are collinear, then k
2 2

1 1 <
(a) T (b) 3 (c) 3 (d) =i

. ' s

TN
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19,

20.

3
g1

- The coordinates of the point on X-axis which are

. If the centroid of the triangle formed by (7,x), (y

MATHEMATICS

: : yin
equidistant from the P

(=3, 9and (2, 5) are

v of these
(a) (20, 0) (b) (-23,00 (c) 4/5 0  (d) None Uz 1
_ " - e
. I£(-1,2),(2, 1) and (3, 1) are any three vertices of a parallelogram, the
(@) a=2,b=0 (b) a=-2,b=0
(€) a= -2.b=¢ (d) a=06,b=2 B wines
- ; T -led at P, the
3. IFA(5,3), B(11,-5) and P (12, y) are the vertices of a right triangle right angled a
¥=
(a) -2,4 b) -2, 4 () 2,-4 (d) 2,4
The area of the triangle formed by (a, b+ ), (b, ¢+ a) and (c,a + b) is
@ a+b+e () abe © (@a+b+c)* (d) 0
5. If (x,2), (-3,-4)and (7,—=5) are collinear, then v =
(@) 60 ) 63 (©) - 63 (d) - 60
. 1f points (¢, 24, (~2,6)and (3,1) are collinear, then =
3 4 5 3
@ ® 3 © 3 @ Z
. If the area of the triangle formed by the points (x, 2x), (-2, 6) and (3, 1)is 5square units,
then x =
(a) 2/3 (b) 3/5 (c) 3 (d) 5
. If points (a, 0), (0, byand (1, 1) are collinear, then L + bl &
i
(a) 1 (b) 2 (€ 0 (d) -1
e centroid of a triangles (1,4) and two ofits vertices are (4, 3)and (-9, 7), then the
area of the triangle is
g, 183 y
(a) 183 8q. units (b) —2~sq.umts (¢) 366 5Q. units (d) _]%% Sq. units
The line segment joining points (-3, -4), and (1 ~2)is divid -
i r ¥ i e .I b T e \ .
(@) 1:3 (b) 2:3 [ P | (d) ‘}.{3 Y Y-axisin the ratio
. The ratio in which (4, 5) divides the join of (2,3)and (7 8) is
() -2:3 (b) -3:2 (©) 3:2 & =
. The ratio in which the x-axis divides the segment ipip;
Joining (3, 6) - R s
(a) 2:1 b) 1:2 ©) -2-1 {_‘gd; l_Jﬁ;dflE, 3)is
. If the centroid of the trian le formed b : .
R Rl ¥ the points (s, p), (b,¢)and (c, a)is at the orje
a +b 4+ = gin, then
(a) abe (b) 0 {C} a+byp (d} 3 o
If points (1,2), (-5, 6) and (a, -2)are collinear, thep 5 3 aby
(a) -3 (b) 7 -
() 2 (d) -9

-6) i«
(@) (4,5) () (5, 4) © (~5~2) " [(EJH;; Ihzal (6,3), then ( Y) =
9, 2) i) =
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CO-ORDINATE GEOMETRY 6.65
26. The distance of the point (4, 7) from the x-axis is
(a) 4 (b) 7 (c) 11 (d) 65
27. The distance of the point (4, 7) from the y-axis is
(a) 4 (b) 7 (c) 11 (d) J65 y
28. If P is a point on x-axis such that its distance from the origin is 3 units, then the e
coordinates of a point Q on OY such that OP = OQ, are
(a) (0, 3) (b) (3, 0) (c) (0, 0) (d) (0, -3)
29. If the point (x, 4) lies on a circle whose centre is at the origin and radius is 5, then x =
(@ +5 (b) *3 (©) 0 (d) +4
30. 1f the point P (x, y) is equidistant from A (5, 1) and B (-1, 5), then
(a) by =1y (b) x =5y (€) 3x =2y (d) 2x =3y -
2
31. If points A(5, p), B(1,5), C(2,1) and D (6, 2) form a square ABCD, then p=
(@ 7 (b) 3 (c) 6 (d) 8
32, The coordinates of the circumcentre of the triangle formed by the points O (0, 0),
Aa, 0) and B (0, b) are
(a) (a,b) (b) (@/2,b/2)  (c) (b/2,a/2)  (d) (b,a) (
33. The coordinates of a point on v-axis which lies on the perpendicular bisector of the line o
segment joining the points (7, 6) and (-3, 4) are
(a) (0,2) (by (3,0) () (0,3) (d) (2,0)
34. If the centroid of the triangle formed by the points (3, -5), (=7, 4), (10, =k) is at the point (k,
—1), thenk = '
(a) 3 (b) 1 () 2 (d) 4
35. 1f (=2, 1) is the centroid of the triangle having its vertices at (x, 2), (10,-2), (=8, y), then x,
y satisfy the relation
(@) 3x+8y=0 (b)) 3x—8y=0 () Bx+3y=0 (d) 8xv=3y
36. The coordinates of the fourth vertex of the rectangle formed by the points (0, 0),
(2, 0), (0, 3) are
(a) (3, 0) (b) (0,2 (c) (2, 3) (d) (3, 2)
37. The length of a line segment joining A (2, -3) and B is 10 units. If the abscissa of Bis 10
units, then its ordinates can be
(@) 3or-9 by -3orY (c) 6or27 (d) -6 or-27
38. The ratio in which the line segment joining P (x, y;) and Q(x,, y,) 1s divided by 4
X-axis is
(@) vy v (b) -y ¥ (€) X i3, (d) —x
39. The ratio in which the line segment joining points A (a;, b)) and B(a,, b,) 1s divided by

y-axis is

(@) —a, :a, (b) @ (©) by by (d) -, b,
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If the line segment Joining the points (3, ~4), and (1, 2) is trisec

5 b
L_}i 3’ b | Then,

-

1
,‘;’_3

3| KD

§. 7 1 (d) 7=
L fi':—}:l:— s s -' T:_‘-'h:l - 1
@) 3 3 © a- 3’ At 3 { the coordinates of 1
If the coordinates of one end of a diameter of a circleare (2, 3) anc - are

- s diameter
centreare (-2, 5), then the coordinates of the other end of the di

RCE 12
~6,-7) [CBSE 20
(@) (-6,7) (b) (6,-7) (© 6.7 @ ol 1 (1, 3) an
et s points A = €
42, The coordinates of the point P dividing the line segment joining the po
B(4, 6) in the ratio2 : 1 are “BSE 2012
@) (2,4) ® @3, 5) © (4,2) @ @2 CBSEINIS
. In Fig. 6.52, the area of AABC (insquare units) is REE 2013
(a) 15 (b) 10 () 7.5 (d) 2.5 (AL
1Y
A(1,3)
E/ c -
X' -4 -3 -2 -1 12 3 45 B x
Ty
Fig. 6.52

44
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—
,

48,

5. If A(4,9),B(2,3)and C (6,5) are the

. The point on the y-axis which is equidistant from points (-

1,0) and (5, 0) is
(@) (0,2) b) (2,0) (€) (3,0

(d) (0,3) ICBSE 2013]

) vertices of AABC, thep the length of median
through Cis

(a) 5 urits (b) /10 units (€) 25 units

. IEP(2,4),Q(0,3), R(3,6)and § (5,y) are the ve
value of y is

(d) 10 units

- ICBSE 2014]
rtices of a para|]e

logram PQR S, the

n the

i E : -
(a) 7 () ) © -7 d) -8 [CBSE

7. If A(x,2), B(-3,-4)and C(7,-5) are collinear, then the valye of 4 ; “OHE 2014)
g o . *of x s
{-1] . ) _ . (€} 60 (d) - 60 "Nor
I'he perimeter of a triangle with vertices (0, 4) and (0,0) ang (3,0 ICBSE 2014]
@ 7+45 ) 5 (© 10 iy

d .
(d) 12 [CBSE 2014)
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40, Ifthe point P (2, 1) lies on the line segment joining points A (4, 2) and B (8, 4), then
1
(@ AP=34B () AP=8P () PB- %AE‘ (d) AP = jl.w
50. Alineintersects the y-axis and v-axis at 2 and Q, respectively. If (2, -5) is the mid-point
of PQ, then the coordinates of P and Q are, respectively '
(@) (0,-5)and (2,0) (b) (0, 10) and (-4, 0)
(c) (0,4)and (=10, 0) (d) (0,-10)and (4, 0)
e ————— e e ANSWERS
1. (b) 2. (a) 3. (o) 4. (d) 5. (a) 6. (b)
7. (d) 8. (¢ 9. (d) 10. (b) 11. (d) 12. (c)
18 () 14. (d) 15. () 16. (b) 17. (a) 18. (a)
19. (b) 20. () 21. (d) 22. (a) 23. (d) 24. (b)
25, (d) 26. (b) 27. (a) 28. (a) 29, (b) 30. (d)
31. (© 32. (b) 33. (b) 34. (c) 35. (a) 36. (c)
37. (a) 38. (b) 39. (a) 10. (b) 41. (a) 42. (b)
43. (@) 44. (b) 45. (b) 46. (a) 47. (a}) 48. (d)
49, (d) 50. (d)
SUMMARY
1. Theabscissa and ordinate of a given point are the distances of the point from y-axis and
X-axis respectively.
2. The coordinates of any point on x-axis are of the form (x, 0).
3. The coordinates of any point on y-axis are of the form (0, y).
+. The distance between points P (x;, v,) and Q(x,, y.) is given by
PQ = \(x; - 3)* + (g2 - )
5. Distance of a point P (x, y) from the origin O (0, 0) is given by
OP = (x* + 3
6. The coordinates of the point which divides the join of points P (x;, y;) and Q (x4, 1)
internally in the ratio n1 : i are
[' X, + Xy My, 4y ]
m+n o om+n
7. The coordinates of the mid-point of the line segment joining the points P (v, i1,) and
(¥3, y,) are ( siluhr g e
2 ¥2) th il )
8. The coordinates of the centroid of triangle formed by the points A (x, 1), B (x5, 1)

and C (x4, iy4) are




m,
b.68
[ -1—-!—-:_1.:_3_:‘1_'1_ W1+ Y5+, ]
T |
3 3 X 3 7

3 &«
anc
9. The area of the triangle Ys)

formed by the points A(xy, V1) B (X2,
1

E]II (1, - Y3)+ X (Y3 —yy) + X, (¥ — !;E}I

1

or, §|fl‘l Y2+ % Y3 23 1) ~ (31 y3 + a1 + X3 42|

L

10. If points A (*, 1), B (x5, y,) and C (x5, y;) are collinear, then
% {}J’I—: - If3} + X, (iﬁ - yl} + Xq (yl _ 1!'2) =)



