' Distance Formula

28.1| INTRODUCTION

For any two known (given) points in a co-ordinate (Cartesian) plane, the knowledge of co-
ordinate geometry may be- used to find :

(i) the distance between the given points,

(ii) the co-ordinates of a point which divides the line joining the given points in a given
ratio,

(ii1) the co-ordinates of the mid-point of the line segment joining the two given points,
(iv) equation of the straight line through the given points,
(v) equation of the perpendicular bisector of a line segment, etc.

28.2| THE DISTANCE FORMULA

To find the distance between two give

Let the two given points be
(X3 ¥2) B
A (x]! }’1) alld B (xzs }’2) H

It is clear from the adjoining figure that in right-angled ’I':
triangle ABC, P

AC = x, — x, = difference between abscissae (Xq: Y1)A
of A and B
BC =y, —y, = difference between ordinates
of A and B. PN [ > x
Using Pythagoras’ Theorem, we get X, — X
AB? = AC? + BC?
= (5= %)+ 0, -

= AB = (5, - 1)+ (-

" The distance between two given points (x,, y,) and (x,, y,)

= J& - 5P+ Op = WP = JGi—mP+ 04— 3 As, (a - b = (b - a)?

= J (difference of absa;:issae)2 + (difference of o:)rdinaltes)2

Note :

ine 'h}"mklngthepmntsmﬁlaﬁrst uadrant (as
but every formula will always mmainm m
slgns ‘must be nscd wiih the co-ordinates.

mﬂ:ecaseofthedssxmcefermnla,ﬁ" ed abc
whateverquadrantthepomtsmayhe M}f 16




' OFmdﬂle distance between the points (3, 6) and (0, 2).

Solution :
Let (3, 6) = (x]s )’1) and (09 2) = (xp y‘z)

". Distance between the given points = J(xz —x)? + (3, —y)?

J0-3) + @ -6

= JO+16 =425 =5 Ans.
The distance of any poir , ) from the origin (0, 0)
e Findthe dls(:ance gm and thepomt ;
by : |
Solution :
(i) Since, distance between origin and (x, y) = /x> + y?
*. Distance between origin and the point (-12, 5)
= V12> + (9* = V144 + 25 = 13 Ans.
(ii) Distance between origin and the point (15, —8)
Ans.

= J15)?% + (-8)> = 225+ 64 =17

_ m therefore a point on the x-axis is taken as (3, 0),

point (6, -3). '

onthe x-axis which are at a distance of 5 units from the

Solution :
Let the co-ordinates of the point on the x-axis be (x, 0)

Since, distance = J(xz _x1)2 + (75 -¥p)?

5= \/(x-s)z + (0 + 3)? Taking (6, -3) = (x;, y;) and (x, 0) = (x,, ¥,)
= 235=2-12x+36+9

= xX-12x+20=0

= x=2 o0orx=10 IOn solving the quadratic equation |

". Required points on the x-axis are (2, 0) and (10, 0)
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Solution :

Let K (2, 5) = (x;, y;) and M (x, -7) = (x,, y,)

KM = 13 units = (x-2)%+(-7-52 = 13
= xX-4x+4+ 144 = 169
= ¥-4x-21=0
= E=Nx+3)=0 = xx=Tax=-3

Solution :

Let the required point on the y-axis be (0, y).
Given (0, y) is equidistant from (12, 3) and (-5, 10)
i.e. distance between (0, y) and (12, 3)
= distance between (0, y) and (-5, 10)

= JU2-0F + G-y = AJ(-5-0P + 10—
= 144 + 9 + y? — 6y 25 + 100 + y2 - 20y

= 14y = -28andy =-2
. Required point on the y-axis= (0, -2)

R

Since, AB = J6-1F +(@+17 = J525= 450= 55
BC = J4-6’+2 -4 = Ja+a = 8 = 22
and, AC = J@4-12+@2+1? = Jo+9 = VI8 = 3,2

= BC + AC = 2&-{-3\[5:5( = AB
~ Given points A, B and C are collinear.

Ans.

Ans.




0 Show that the pnmts A (8, 3), B (0, 9) and C (14, 11) are the vertices of an woscehes
nght-ang]ed mangle. :

Solution :
AB = [0-82+©-3* = 64+36 = 100 = 10
BC = J14-072 +(1-9% = V196 +4 = 200 = 1042
CA = JB-142+B-1D> = 36+ 64 = 4100 = 10

AB? + CA? = 100 + 100 = 200 = BC?

C2 = AB?+ CA? = the triangle is right-angled triangle.
and, AB =CA = the triangle is isosceles.
Hence, the triangle ABC is an isosceles right-angled triangle.

__"-oppositesndesareequal e _
..-'foppdmtesxdesareequalanddzagonalsarea}sooqual :

aqaalanddwgomls malsoeqnal -

: : -centre is (5 —3) and whl,ch passcs through the pomi:
o (Take = 3-14)

The radius (r) of the circle = distance between the points (5, —3) and (-7, 2)

ST =S 5 (3 +7°

= 144 + 25 = 169 =13 2
*. Area of the circle= 7r?
= 3.14 x 132 530-66 sq. units Ans.

9 Fmd thc pomts on s

ms_ whose dlstances from the pomts A('? 6) and
' B(-3, 4) are in the ratio ] > )

Squtwn 3
Let the required point P on x-axis = (x, 0) | P=(x 0)
Given's it o 2PA = PB A=
ven : pg = 3 = = | B=(3,4)
|

2(x -T2+ 0-62 = J(x+ 3?2+ (0-4)?
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=~ X —1ex +47 +30) = X +0x+ 27+ 10
= 4x2-56x+ 196+ 144 = x2 4+ 6x+25
=5 3x22-62x+315 = 0
= 3x2-2Tx-35x+315 = 0
= x-9Bx-35 =0
= x=9 of x=""=
Required points on x-axis are : (9, 0) and ( %, 0) Ans.

of the triangle ABC, then :
PA = PB = PC = Circumradius.

(If a circle is drawn with P as centre and PA or PB
or PC as radius, the circle will pass through all the

three vertices of the triangle).

28.3| CIRCUMCENTRE OF A TRIANGLE

It is the point which is equidistant from
the vertices of the triangle i.e. if P is the circumcentre

Clre (4,6), (0, 4) and (6, ) 7

WABC, whose vertices A, B m’“i

Solution :

Let the circumcentre be P (x, y).
then, PA
= J(x— 4)* + (y-6)°
= x*-8x+16+y*-12y+ 36
= -8x — 4y
= 2x+y
and PA
= Ja- 4% + (y-6)?
= x>-8x+16+y*-12y+36
= 4x — 8y

Sy x -2y

PB

Ja— 02 + (y— 42

X2 +y2—8y+ 16

-36

9 |
PC

Ja- 62 + (-2
X-12x+36+y -4y +4

-12

-3 . | |

On solving Iand I, we get : x=3 andy=3

. The circumcentre of the given triangle = (3, 3) Ans.




10.

11.

12.

13.

L

. Find the distance between the following pairs

of points :
(i) (-3, 6) and (2, -6)
(i1) (-a, —b) and (a, b)

3 1 .2
@ (5:2) s [-515)

@) (V3 +1,1) and (0, 3)

. Find the distance between the origin and the
point :
@) (8, 6) (i) (5, -12)
(iii) (8, -15)

. The distance between the points (3, 1) and

(0, x) is 5. Find x.

. Find the co-ordinates of points on the x-axis

which are at a distance of 17 units from the
point (11, —8)

. Find the co-ordinates of the points on the

y-axis, which are at a distance of 10 units
from the point (-8, 4)

.ApointAisatadista.nceofJﬁ unit from

the point (4, 3). Find the co-ordinates of point
A, if its ordinate is twice its abscissa.

. A point P (2, -1) is equidistant from the

points (a, 7) and (-3, a). Find a.

. What point on the x-axis is equidistant from

the points (7, 6) and (-3, 4) ?

. Find a point on the y-axis which is equidistant

from the points (5, 2) and (-4, 3).

A point P lies on the x-axis and another point

Q lies on the y-axis.

(i) Write the ordinate of point P.

(ii) Write the abscissa of point Q.

(iii) If the abscissa of point P is —12 and the
ordinate of point Q is —16; calculate the
length of line segment PQ.

Show that the points P (0, 5), Q (5, 10) and

R (6, 3) are the vertices of an isosceles
triangle.
Prove that the points P (0, —-4), Q (6, 2),

R (3, 5) and S (-3, —1) are the vertices of a
rectangle PQRS.

Prove that the points A (1, -3), B (-3, 0) and
C (4, 1) are the vertices of an isosceles right-
angled triangle. Find the area of the triangle.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

26.

217.

28.

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

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

Points A (-3, -2), B (-6, a), C (-3, —4)
and D(0, —1) are the vertices of quadri-
lateral ABCD; find a if ‘a’ is negative and
AB = CD.

The vertices of a triangle are (5, 1),
(11, 1) and (11, 9). Find the co-ordinates of
the circumcentre of the triangle.

Given A= (3, 1) and B = (0, y — 1). Find y
if AB = 5.

Given A = (x + 2, -2) and B = (11, 6). Find
x if AB = 17.

The centre of a circle is (2x— 1, 3x + 1). Find
x if the circle passes through (-3, —1) and the
length of its diameter is 20 unit.

The length of line PQ is 10 units and the
co-ordinates of P are (2, -3); calculate the
co-ordinates of point Q, if its abscissa is 10.
Point P (2, -7) is the
centre of a circle with
radius 13 unit, PT is
perpendicular to chord
AB and T = (-2, -4);
Calculate the length of :
(i) AT (ii) AB.
Calculate the distance between the points
P(2, 2) and Q(S, 4) correct to three significant
figures.

. Calculate the distance between A(7, 3) and B

on the x-axis whose abscissa is 11.

. Calculate the distance between A(5, -3) and

B on the y-axis whose ordinate is 9.

Find the point on y-axis whose distances from
the points A(6, 7) and B(4, —3) are in the
ratio 1 : 2.

The distances of point P(x, y) from the points
A(1, -3) and B(-2, 2) are in the ratio 2 : 3.
Show that :

5x2 + 5y% — 34x + 70y + 58 = 0.

The points A(3, 0), B(a, -2) and C(4, -1) are
the vertices of triangle ABC right angled at
vertex A. Find the value of a.
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