102 CHET

CoORDINATE GEOMETRY

7.1 Introduction

In Class IX, you have studied that to locate the position of a point on a plane, we
require a pair of coordinate axes. The distance of a point from the y-axis is called itz
x-coordinate, or ahscissa. The distance of a point from the r-axis is called its
y-eoordinate, or ordinate. The coordinates of 4 point on the x-axis are of the form
(x, 0). and of a point on the y-axis are of the form (0, v).

Here is a play for you. Diraw a set of a pair of perpendicular axes on a graph
paper. Now plot the following points and join them as directed: Join the point A4, §) to
B3 9 o O3, 8) to D(1, 6) to E{1, 3) to B(3, 3) to G(6, 3) to H(8, 5) to [(§, 6) o
J(6, 8) 10 K(6, 9) io L(5, 8) to A. Then join the points P(3.3, 7), Q (3, 6) and R(4, 6) to
form a triangle. Also join the points X(5.5, 7), Y(5, 6) and Zi6, 6) to form a wiangle.
Now join 5(4, 5), T(4.5, 4) and U(5, 5) to form a triangle. Lastly join S to the points
(0, 5) and (0, 6) and join U to the points (9, 3) and (9, 6). What picture have you goti?

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

In this chapter, vou will learn how to find the distance between the two points
whoge coordinates are given, and to find the area of the triangle formed by three given
points. You will alzo study how to find the coordinates of the point which divides a line
segment joining two given points in a given ratio,
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7.2 Distance Formula MNorth
Let us conzider the following situation: :'-:

A town B is located 36 km cast and 13
km north of the town A. How would you find
the distance from town A to town B without B
actually measuring it. Let us see. This situation
can be represented graphically as shown in
Fig. 7.1. You may use the Pythagoras Theorem Ale > Eaﬁf =
to calculate this distance.

15 km

3

Now, suppose two poinis lie on the x-axis.
Can we find the distance between them! For
instance, consider two points A(4, 0) and B(6, 0} Y
in Fig, 7.2. The points A and B lie on the x-axis.

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

Therefore, the distance of B from A, ie.,
AB=0B -0A=6-4=2 units.

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

Now, suppose we take two points lying on X
the y-axis. Can you find the distance between 1 2 3;/‘4 5767, .
them, Tf the points C(0, 3) and D(0, 8) lic on the @) Gk
y-axis, similarly we find that CD' =8 — 3 = 5 units Fig. 7.2
(see Fig. 7.2).

Next, can vou find the distance of A from C (inFig. 7.2)7 Since OA =4 units and

0C = 3 units, the disiancee of A rom C,ie AC= ,||'3‘ + 4% =5 units. Similarly, you can
find the distance of B from D= BD = 10 units.

Now, if we consider two points not lving on coordinate axis, can we find the
distance hetween them? Yes! We ghall uzse Pythagoras theorem to do so. Let us see
an example.

InTFig. 7.3, the points P(4, 6) and Q(6, §) lic in the first quadrant. How do we use
Pythagoras theorem to find the distance between them? Let us draw PR and (5
perpendicular to the x-axis from P and Q respecuvely. Also, draw a perpendicular
from P on S (o meet Q5 at T. Then the coordinates of B and 5 are (4, () and (6, 0),
respectively. So, RS = 2 units. Also, QS = § units and TS = PR. = 6 units.
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k37

Therefore, QT = 2 units and PT = ES = 2 units.

Y
Now, using the Pythagoras theorem, we g Q1o, 8)
have 1
PC¥ = PT? + QT*? 6 } T
=22422=8 j 4.8
So, PQ = 2.f7 units 3
How will we find the distance between two 2
points in two different quadranis? 1 = 5
Consider the points P(6, 4) and Q(-5, -3) ﬂl 1 2 ;y.; 5 ﬁv\:{ﬁ’ 0
(see Fig. 7.4). Draw Q8 perpendicular to the (4. 0)
x-axis. Also draw a perpendicular PT from the Fig. 7.3
point P on QS (extended) to meet y-axis at the
point B
X
9
8+
7..
5-..
T LR, PG, 4)
k2
2
4 1+
< 5 : =X
€50)
Q

Fig. 7.4

Then PT = 11 units and QT =7 units. {(Why?)

Using the Pythagoras Theorem to the right triangle PTQ, we get

PQ = 1|"| 2+ 7% = J170 units.
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Let us now find the distance between any two
points P(x,, ¥ ) and Q(x,, y,). Draw PR and QS Qxz35)
perpendicular to the y-axis. A perpendicular from the
point P an QS is drawn to meet it at the point ;
T (see Fig. 7.53). (xpp)

Then. OR=x,05=x,. S50, RS=x,-x =FL

Also, 8Q=y, ST=PR=y. So, QT=y,-y,.
Now, applying the Pythagoras theorem i A PTQ, we get <0 )
P.Ql :P]"l gr QT;_ W
={x, —x P+, -yF
Therefore, PQ = ,J 11.} +(yy- J’;J

Note that since distance is always non-negative, we take only the positive square
root, So, the distance between the points P(x,, y ) and Q(x,, ¥,) is

PQ = (x5 ) + (3= 3 ) 5

which iz called the distance formula,

>

T

Riémarks :

L. In particular, the distance of a point P(x. y) from the origin O(0. 0) is given by

OP = (&+y*,

2, We can also write, PQ = J{J_rl—;.j }: +(y - h)"f . (Why™

Example 1 : Do the points (3, 2), (-2, =3) and (2, 3) form a tmiangle? If s0, name the
type of triangle formed.

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

PQ= J(3+2)* + 2+ 3* =/5° + 5° =50 =7.07 (approx.)

QR = (-2 -2)% + (-3 —3) = J(-4) +(-6)* =52 =7.21 (approx.)
PR = \[{3 - 2)% + (2 3)* = /I + (—1)* =/2 = 141 (approx.)

Since the sum of any two of these distances is greater than the third distance, therefore.
the points P, Q and R form a wiangle,
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Also, PQ + PR = QR?, by the converse of Pythagoras theorem, we have £ P = 907,
Therefore, POR is a right triangle,

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

Solution : Let A(l, 7), B4, 2), C(-1, 1) and D({— 4, 4) be the given points. One way
of showing that ABCD is a square is to use the property that all its sides should be
equal and both iis digonals should also be equal. Now,

AB = (1 - 4%+ (7-2)* =6+ 25 =134
BC=\J(4+ 1+ 2+ D =25+ 9=+34
CD =\(-1+47 + (-1-4? =8+ 25 =34
DA=\J(1+4)> + (7T-4)* =[5 +9 =434
AC=J{I+1}3+{T +i? =Jm=~u"ﬁ_ﬂ
BD =/(4+4)" + (2-4) = J64 + 4 =/68

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

square,

Alternative Solution : We find

the four sides and one diagonal. say,

AC as above. Here AD? + DC* =

34 + 34 = 68 = AC. Therefore, by

the converse of Pythagoras
theorem, 2 D=90°. A quadrilateral

with all four sides equal and one

angle 90° is a square. So, ABCD Rows
is a square,

—
=

Bk

Example 3 : Fig. 7.6 shows the
arrangement of desks in a
classroom. Ashima, Bharti and
Camella are seafed at A(3, 1), I‘“’T
B(6, 4) and C(E, 6) respectively. 1 2 3 4 5 6 7 &8 9 10
Do vou think they are seated in a Columns

line? Give reasons for your Fig. 7.6

Answer,

= b e b R S -1 BE B
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Solution : Using the distance formula, we have
AB= \(6-3°+(4-1)> =0+0=118=32
BC= /(8- 67 +(6-4 = JF+4=8=2/2
AC= J8-37 +(6- 1) = /25 +25 =50 =52

Since, AB + BC = 342 + 24/2 = 52 = AC, we can say that the points A, B and C
are collinear. Therefore, they are seated in a line.

Example 4 : Find a relation between x and y such that the point (x , y) i equidistant
from the poinis (7, 1) and (3, 5).

Solution : Let P(x, ¥ be equidistant from the points A(7, 1) and B(3, 5).
We are given that AP = BP. So, AP® = BP?

1.c.. x=TP+-1P=&=-3P+ (-5

1E.- P2+ 40+ ¥-2y+l=22—-0x+9+3y¥ - 10y +25
1€, x—y=2

which 15 the required relation, Y

Remark : Note that the graph of the equation
x—y=2isaline. From your earlier studies,
vou know that a point which is equidistant
from A and B lies on the perpendicular
bisector of AB. Therefore. the graph of
x— =12 is the perpendicular bisector of AB
(see Fig. 7.7).

i LT T e I - -]

Example 5 : Find a point on the y-axis which A7, 1)
15 eguidistant from the points A6, 5) and

B{.'_ 4; -3_}4

Solution : We know that a point on the 4
y-axis is of the form (0, v). So, let the point +*

P(0, ) be equidistant frora A and B. Then Fig. 7.7
(6-072+(5—yP=(—4-072+(3-yp

i.e. 364+254+y - 10y=16+9+y -Gy

ie. 4y= 36

ie., y=9
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So, the required peint is (0, 9).

Let us check our solution : AP = J{ﬁ—ﬂf +(5-92 = 36 +16 =.f52

BP = J(-4-01? + (3-9)* =f16+36 =+/52

Note : Using the remark above, we see that (0. 9} is the intersection of the y-axis and
the perpendicular bisector of AB,

1!

EXERCISE 7.1
Find the distance between the following pairs of points .
(i} (2,3 1) () ~5,7),(-1,3) (i) (a,b),(—a.—b)
Find the distance between the pointz (0, 0) and (36, 15). Can you now find the distance
between the two towns A and B discuszed in Section 7.2.
Determine if the pointe {1, 5), (2, 3) and (— 2, — 11} are collinear.
Check whether (5, —2), (6, 4) and (7, — 2) are the vertices of an 1sosceles triangle.

In a ¢lassroom, 4 friends are
seated at the points 4, B, Cand
D &g shown in Fig. 7.8. Champa
and Chameli walk into the class
and after observing for a few
rdmutes Champa asks Chamel,
“Don’t you think ABCD 15 a
square?” Chameli dissgrees.
Uming distance formula, lind
which of them 15 correct.

|
'I'S\.._|
|
MNams the type ol guadrilaieral
formed, if any, by the following

points, and give reasons for ]:"TL
FOur answer.
@ (-1,-2).(1,0), (1,2, (-3,0) EE 3 4R BTN
(i) (-3.5),(3, 1), (0,3). (~L.—4) Columns
(i) (4.5)07.6).44,3).(1,2) Fig. 7.8

Find the point on the ~axis which is equidistant from (2, -5) and (-2, 9).

Find the values of y for which the distance between the points B2, — 3) and Q(10, y) is
10 units.

oy
=

Rows

— b L L ot T =1 B2 D
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9. IF Q0. 1) is cquidistant from P(3, —3) and Rix. 6), find the valucs of x. Alzo find the
distances QR and PR.
10. Find a relation between x and y sach that the point (1, ¥} 15 equidistant from the point
(3, 6rand (- 3, 4).

7.3 Section Formula

Let ns recall the sitnation in Section 7.2
Suppose a telephone company wants to v
position a relay tower aL P between A and B 4
is such a way that the distance of the tower
from B is twice its distance from A. ITP lies ) =
on AB, it will divide AB in the ratio | : 2 C
(see Fig. 7.9). If we take A as the origin O, . _A ,
and 1 km as one unit on both the axis, the 0 D E
coordinates of B will be {36, 15). In order to A
know the position of the tower, we must know

the coordinates of P. How do we find these
coordinates?

Let the coordinates of T be (x, y). Draw perpendiculars from P and B to the
x-axis, meeting it in I and E, respectively. Draw PC perpendicular to BE. Then, by
the AA similarity criterion, studied in Chapter 6, A POD and A BPC are similar,
i OD_'GP_1 _ FD_OP_1

SO pe TP 2™ BC PB 2
1
S0, * - X and Y = =
36— 2 I5-y 2
These equations give x = 12 and y=5. Bix)2)

You can check that P{12, 5) meets the 2
condition that OP : PBE=1: 2. (S5 BN,

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

B(36, 15)

Fig. 7.9

>

Consider any two points Alx, ¥ ) and
B(x,, y,) and assume that P (x, y) divides
AB internally in the ratio m @ m,, ie., £ RS T X

5
%g = f"m:f (see Fig. 7.10). Fig. 7.10
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Draw AR, PS and BT perpendicular to the x-axis, Draw AQ and PC parallel to
the x-axis. Then, by the A A similarity eriterion,

APAQ ~ A BPC

PA_AQ _PQ
Therefore. BP_ PC - BC (1)
Now, AQ=R5=05-0R=x—-x

1

PC =8T=0T-08=x,-x

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

BC=BT-CT=BT-PS=y, ~¥
Substituting these values in (1), we get

M ST TN
my X=X Yy—=Y
: ny X =& myxy + My
Taking — = L we getx = ————=
ity Ay — X oy 4 My
e y—¥ B+ BV
" ¥ e i |
Similarly, taking — = - wegely= 22 2 ¥
iy Yo% a1y 4 iy

So, the coordinates of the point Plx, ) which divides the line segment joining the
points Afx,, y,) and Bx,, y,), internally, in the ratio m, : m, are

iy 1 ML, ! ¥y + LY @)
Y+ My my + ny :
This is known as the section formula
This can also be derived by drawing perpendiculars from A, P and B on the
y-axis and proceeding as above.

It the ratio in which P divides AB is & : 1, then the coordinates of the point P will be

.hz""x!_h’z 4|
k41 e+l

Special Case : The mid-point of a line segment divides the line segment in the ratio
1 : 1. Therefore, the coordinates of the mid-point P of the join of the points Afx , v )
and B(x,, ) is
(1-,:l + I-IE. _l-_‘n?l + 1+ ¥, }:(x[ +x¢” Yt ¥ ]
1+1 1 +1 2 2 c

Let us solve a few examples based on the section formula.
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Example 6 : Find the coordinates of the point which divides the line segment joiming
the points (4, — 3) and (8, 3) in the ratio 3 : | internally.

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

A1)
R TgaL

3(3)+ 1(-=3) _ 3

T P =
i ¥ 341

Therefore, (7. 3) 18 the required point
Example 7 : In what ratio does the point (— 4, &) divide the line segment joining the
points A{— 6, 10) and B(3, — &)?

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

3m, — 6m, —8m, + 10m, J i

myr oy ny

Recall thatif (x, y)=(a, b} thenx=aand y = b.

&¢m=[

e 4 _—

- iy + my+n

3m, — 6,
Now, - = 1—’"1 gives Us

o+ oy

—dm, —4m.= = iml —ﬁm-z

Le. Tm, = 2m,
1B moim,=2:7

You should verify that the ratio satisfies the y-coordinate also.

- —87% 4 10
- m
Now, < Rl : (Dividing throughout by m.)
H, + 1, "o 3
oy
—Bx % + 10
= 2 = '5
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Therefore, the point (- 4, 6) divides the line segment joining the points A(- 6, 10) and
B3, —8) in the ratio 2 : 7.

Alternatively : The ratio m, : m, can also be writien as 421, ork: 1. Let (-4, 6)
iy

divide AB internally in the ratio k£ : 1. Using the section formula, we get

% -6 —Bk+10
{_4'Ej_(k+ll el ] (2)
o 4o H—6
E+1
ie., ~dk—d=3k—6
LEe:, =2
Le., Erd=22T

You can check for the v-coordinate also.

So, the point (— 4, 6) divides the line segment joining the points A(— 6, 10) and
B3 -8 intherato 2: 7,

Note : You can also find this rato by calculating the distances PA and PB and taking
their ratins provided you know that A, P and B are collinear.

Example § ;: Find the coordinates of the points of trisection (i.e., points dividing in
three equal parts) of the line segment joining the points A(2, - 2) and B(- 7, 4).

Solntion ; Let P and ) be the points of A P Q B
trisection of AB iLe., AP =PQ = QB (2. '3] : : ( 7. 4)
(see Fig. 7.11}. Fig. 7.11

Therefore, P divides AB internally in the ratio 1 2 2. Therefore, the coordinates of F, by
applying the section formula, are

=71+ 2(2) 14 +2(=2)
1+3 - 1472 : .iJ}-. l.'"],{l".i

MNow, ) also divides AB internally in the ratio 2 ; 1. So, the coordinates of Q are

2-T)+1(2) 24)+1(-2) |
2%, 2+l piey (-4, 2)
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Therefore, the coordinates of the points of trisection of the line segment joining A and
B are (-1, 0) and {(— 4. 2).

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

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

Solution : Let the ratio be k : 1. Then by the section {ormula, the coordinates of the

—k+5 —4&._6]‘

point which divides AB in the ratio k: | are .
k+1  k+1

This point lies on the y-axis, and we know that on the y-axis the abscissa iz 0.

—k+5
Therefore, =
k+1

S0, k=15
That is, the ratio is 5 : 1. Putting the value of k= 5. we get the point of intersection as

(02)

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

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

. 649 1+4 - B+p 243

g R TR

: 155 +p 3

WO 22151 2 "2
I5 S+p

B, = =T

ie,



CoormmaTe GEOMETRY (67

1.

2,

3

9.

10.

EXERCISE 7.2
Find the coordinates of the point which divides the join of (~1, T) and (4. <3 in the
ratio2:3,
Find the coordinates of the points of rigection of the line segment joining {4, 17
and (-2, -3}

To conduct Sports Day activilties, in V) C
your rectangular shaped school
ground ABCD, lines have been
drawn with chalk powder at a
distance of Lmeach. 100 flower pots
have been placed at a distance of 1o
from each other along A, as shown

L
inFig. 7,12, Nihanlka runs x th the

distance AD on the 2nd line and

1
posts 4 green [lag. Preel runs 3 th

the distance AT on the eighth Tine

and posts a red flag. What is the 2
diztance between both the flags? Tf 1
Rashmi has to post ablue flap exactly A | | B
halferay between the line segment 1 2 3 4 5 6 7 8 9 10
Joining the two flags, where should

she post her flag? Fig. 7.12

Find the ratio i which the line sepment joining the points (— 3, 10y and (6, — 8) 18 divided
byi{-1, 6}

Find the ratio in which the line segment joining A{1,— 3) and B(— 4, 31 is divided by the
x-axis. Also find the coordimates of the point of division,

TE(1, 23 (4, 3), (x, 6)and (3, 5} arc the vertices ol & parallelogram taken in order, find
xand y,

Find the coordimates of & point &, where AB is the diameter of a circle whose centre is
(2.-3andBis(1,4).

TF A and B are (- 2, - 2) and (2, — 4), respectively, find the coordinates of P such that

3
—_— AB and P lics on the line scgment AB,

Find the coordinates of the pointe which divide the line segment joining A~ 2, 21 and
B2 &) into foor equal parts.

Find the arca of a thombus if its vertices are (3, 0, (4. 5% (= L4y and {(— 2. - | ) taken in
|
order. [Hint : Area of a rhombus = E {product of its diagonals))
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7.4 Areaof a Triangle

In your carlier classes, you have studied how to calculate the area of a triangle when
its base and corresponding height (altitnde) are given. You have used the formula

1
Area of a triangle = 3 » base x altitode

In Class IX, you have also studied Heron's formula to find the area of a triangle.
Now, if the coordinates of the vertices of a iniangle are given, can you find its area?
Well, you could find the lengths of the
three sides using the distance formula and ¥
then use Heron’s formula. But this could
be tedious, particularly if the lengths of
the sides are irratonal numbers. Let us
see il there 1s an easier way out.

Alx, )

(x5, ) Clxy. ¥3)
Let ABC be any triangle whose e

vertices are A(x. y,), B(x, y,) and B
Clx,, ¥;). Draw AP, BQ and CR
perpendiculars from A. B and C.
respectively, to the x-axis. Clearly ABQP,
APRC and BQRC are all trapezia 0 Q P R
{see Fig. 7.13), Fig. 7.13
Now, from Fig. 7.13, 1015 clear that

area of A ABC = area of trapezium ABQP + area of trapezium APRC
— area of trapeziura BQRC.
You also know that the
area of a trapezium = % (sum of parallel sides){distance between them)
Therefore,
Area of A ABC = - (BQ + AP) QP + % (AP + CR) PR - %{EQ + CR) QR
(¥ + W Mx — %)+ 1 (3 + ¥ ) — 2} — ; (yg + 33005 — x3)

Fa

|—-I‘\J|'—*H|;_..

= E [*‘Ifh =¥t lm—witn(y - }'1}}
Thus, the area of A AIHC 15 the numerical vilue of the expression
3 [% 00— 31) + 20n=3) + 200 - 3]
Let ug congider a Tew examples in which we make use ol thiz [ormula,
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Example 11 : Find the area of a wiangle whose vertices are (1, —1), (- 4, 6) and
(=3, -5).

Solution : The area of the triangle formed by the vertices A(l, —1), B(— 4. 6) and
C (=3, =5), by using the [ormula above, 15 given by

j'? [L1(6+5)+(—4) (-5+ D+ (-3 (-1-6)]

= %(‘ll+lﬁ+21) =24

So, the area of the triangle is 24 square units.
Example 12 : Find the area of a tnangle forraed by the poinis A(5, 2). B(4, 7) and
C7.-4.

Solution : The area of (he (riangle formed by the vertices A(3S, 2), B4, 7} and
C (7. —4) ig given by

=[BT+ +4(-4-2+702-7)]

a | —

(55—-24-35) = -_—;:-2

Bl | —

Since area is 4 measure, which cannot be negative, we will take the numerical value
of — 2, i.e., 2. Therefore, the area of the wiangle = 2 square units.

Example 13 : Find the area of the tiangle formed by the points P(—1.5, 3), Q(6, -2)
and R{-3, 4),

Solution : The area of the wiangle formed by the given points is equal 1o

%[—15(—3—4“ 6(4—3)+ (33 + 2]
1
= S0+6-15=0

Can we have a triangle of area () square units? What does this mean?

If the area of a triangle is 0 square units. then its vertices will be collinear.

Example 14 : Find the value of k if the points A2, 3), B(4, k) and C(6, -3) are
collinear,

Solution : Since the given points are collinea, the area of the triangle formed by them
mustbe 0, Le..
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%[m: +3) +4(-3-3) +63- K] =0

l
ie, E{—dﬂ:} =0
Therefore, k=10
Let us verify our answer,

1 .
area of A ABC = E[zm+3) +4(-3-3)+6(3-0)]=0

Example 15 : If A(=35, 7}, B(- 4, -5), C{-1, —6) and D(4, 3) are the vertices of a
quadrilateral, find the area of the quadrilateral ABCD.

Solution : By joining B to D. you will get two riangles ABD and BCD.
| _ .
Now  the area of A ABD = E[_H_S =5+ (D5 -T7)+4(7+5)]

= liﬂl} +8+ 481 = X = 53 square unils
Z z
1 .
Also, the area of ABCD = —[-4(=6—5) —1(5+ 5)+ 4(-5+ 6)]

= 1—(44 — 10 + 4) = 19 square units

5o, the area of guadnilateral ABCD = 53 + 19 = 72 square units,

Note : To find the area of a polygon, we divide it into tniangular regions, which have
no common area, and add the areas of these regions.

EXERCISE 7.3

1. Find the area of the miangle whose vertices are |
W20, (2. -4) @) 1=3.-1).83.-2.(3,2)

2. Ineach of the following find the value of 'k°, for which the points are collinear,
ﬁ} [?.—2}. {.51 -[.]'I- ‘.31 'k.} ‘Ii} (E‘. J:J'. [ku —4‘}| {2-. —5)

3. Find the area of the triangle formed by joining the mid-points of the sides of the tiangle
whose vertives are (0, =1), (2, 1}and (00, 3). Find the ratio of this area 1o the area of the
given mangle,

4, Find the areq of the quadrilateral whose vertices, taken in order, are (— 4, - 2), (- 3,- 3),
(3,—2)and (2,3},

5. You have studied in Clags IX, {Chaprer 9, Bxample 3), that amedian of a triangle divides
it into two tangles of equal areas. Verily this result for A ABC whose vertices are
Afd,—6), B(3.-2) and C(3, 2).
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EXERCISE 7.4 (Optional)*
1. Detepuine the ratio inwhich the Tine 25 + y — 4 =0 divides the line segment joining the
points A2, -2} and B(3, 7).
2, Find arelation betwesn x and y if the points (x, v}, (1, 2) and (7, 0) ars collinear.
3. Find the centre of a circle passimg through the poings (6, - 6}, (3, = T} and (3, 31,

4. The two opposite verlices of 4 square are (-1, 2) and (3, 2). Find the coordinates of the
other bwo vertices,

5. The Class X students of a

SEE S ST asEREECY
secondary school in Krighinagar " ' o o a
have been allotted a rectangular o j P
plot of land for their gardening 5| *E
activity. Sapling of Guimohar _T Ta
are planted on the boundary at [ e
a distance of 1m from each L[ 4 s
other, There is a triangular ; 0 ‘;
graasylawnmiheplmas;'tt‘ii!i!!,fggig*';
shown in the Fig. 7.14. The “ \ z; 356 78 ;;.’“' v ' D
students are 1o sow seeds of
flowering plants on the Fig. 7.14

remaining area of the plot,

(i) Taking A as origin, find the coordinates of the vertices of the triangle.
(it} What will be the coordinares of the vertices of A PQR if C is the origin”
Also calculage the areas of the frangles in these cases. What do you observe?

6. Thevertices of a A ABC are Ad4, 6), B(1, 3) and C(7, 2). A line is drawn to intersect sides

AB and AC at D and E respectively, such that %‘E = iﬁ = ; - Calenlate the area of the

A ADE and compare it with the area of A ABC. (Recall Theorem 6.2 and Theorem 6.6),
7. LetA(4,.2), B(6, ) and C(1,4) be the vertices of A ABC,
i} Themedian from A meets BC at D. Find the coordinates of the point D.
(i* Find the coordinates of the point P on AD such that AP PD =32 |
(it} Find the coordinates of points Q and R on medians BE and CF respectively such
thatBQ: QE=2:1andCR:RF=2:1.
{iv} Whal do vo observe?
[Note : The point which iz common to all the three medians is called the cemraid
and this point divides each median in the ratio 2 ; 1]

* These exercises are not from the examination point of view,
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(v) A(x.y ) Blx,y,) and Cix,, v,) arc the vortices of A ABC. find the coordinates of
the cantroid of the triangle,
3. ABCD isarectangle formed by the poants A(-1, ~1). B~ 1.4), C(5.4) and DH{5. - 1. B. (),
R and 8 are the rmd-points of AB, BC, CD and DA respectively. Is the quadrilateral
PORS a squara™ arectangle™ or a thombus? Justify your angwer.

7.5 Summary
In this chapter, you have studied the following points |

1. The distance between P(x, y,) and Q(x,, ¥,) is ‘j{-’ﬁ —x) iy — )

2. The distance of a point P(x, v) from the origin is [x* + T

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

my + ity + ity
4. The mid-point of the line segment joining the points P(x,, y,) and Q(x,, y,) is

[-T:"' e 4 il }':]
) 4 *

. 4

[ml,-:_-l + ik, . L T ]

5. The area of the triangle formed by the points (x, ¥, ), (x,. ¥,} and (x,, ¥,) is the
numerical value of the expression

|
S0 =)+ m 0= 30+ 50— w))

ANOE 1O THEREADER

Section 7.3 discusses the Section Formula Tor the coordinates (x, ) of &
point P which divides internally the line segment joining the point
Alx, y) and B(x,, y,) in the ratio m : m, as [ollows :

Ay + My ¥ + B, )
PO S o Sk
oy m + n

Nate that, here, PA : PB = ML

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




