LOCUS

Locus

The curve described by any point which moves under the given
conditions is called locus of the point.

» All the points on the locus satisfy the given condition.

= Every point satisfying the given conditions lies on the locus.
= A relation f(x,y) =0 between x and y which is satisfied by

each point on the locus and such thac each point satisfying
the equation is on the locus is called the equarion of the
locus.

Some Important Definitions

Concurrent Lines If three or more lines passes through
the same point, then they are said to be concurrent and the
point commaon to them is called as point of concurrency of the
given lines.

Here, in figure the lines AB, CD, EF are concurrent and the point
of concurrency of these lines is O,

Centroid of a Triangle The point of intersection of the

medians of a triangles is called the centroid of the triangle,
A
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Here, G is the centroid of the triangle.

Incentre of a Triangle The point of intersection of
internal angle bisectors of a triangle is called the incentre of the
triangle.

Here, radius OF =OD =OF =r and the centre of the cirde 8
called as incentre. So, ‘O’ is incentre.
Circumcentre of a Triangle The cir-::umcfﬂ”e,““

triangle is the point of intersection of the perpendic¥
bisectors of the sides of a triangle.

] c

Here, O is the circumcentre. 1
Orthocentre of a Triangle The orthocent® g
triangle is the point of intersection of altitudes.

= Alticudes are the lines through the vertices
perpendicular to the opposite sides,
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Here, in figure ‘0’ is the orthocentre of AABC,

some Important Theorems
of Locus

« The locus of a point, equidistant Al
from two given points, s p
perpendicular bisector of the line

segment joining the two points.
Here, A, B are fixed points, then il
points on line T je, PM are
equidistant from both AandB
Then, here PM L AB.

The locus or a point equidistant
from two intersecting lines is pair
of lines bisecting the angles formed '
by the given lines.

Here, AB, CD are two lines intersecting at O forming the four
angles. The line X'OX, Y"OY are bisecting these angles, then
Every point like P such that PN =PM lies on X'OX or Y'OY.

The locus of the centre of all circles passing ]
rough two given points is the perpendicular

bisector of the line segment.

The locus of points which are equidistant from

the three given non-collinear points, is the AN—T—%

Centre of circle passing through these three
non-collinear paoints.

-
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* The centroid of a triangle divides median in the ratio 2 : 1.

¢ The orthocentre (0), centroid (G) and circumeentre (Q) of any

triangle lie in a same straight line and G divides the join of 0
and Cin the ratio of 2 + 1.

¢ The circumcentre of a right angled triangle is the mid-point of
hypotenuse,

* In an equilateral triangle orthocentre, centroid, circumcentre,

incentre coincide,

There is no locus of points which are equidistant from three
distinct points on a line. (See Fig.). As any point equidistant
from A,B and C must be common to both,

e T
A 1 B 1 -
In £BAC, the locus of a point which lies in the interior of

£BAC and equidistant from two lines ABand AC is the
bisector of ZBAC, (See Fig.).
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* If two medians of a trian
isosceles,

* The sum of an
third median.

* If three medians of a triangle are equal,
equilateral triangle.

gle are equal, then the triangle is

y two medians of a triangle is greater than the

then the triangle is an
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Exercise

In a AABC, the medians AD, BE and CF pass through
G. 1f'BG =6 cm, then BE is
{a) 18 cm (6} 9 em (c) 3 cm {d) 2 em
If a APOR, the medians PS,QT, RU passes through G.
If GS=2 cm, then PG is
(a) & cm (b) 8 em fc) 4 em (d) 5 cm
In a right angled triangle, the mid-point of the
hypotenuse is
(a) circumcentre
(¢) excentre

(b} incentre
(d) orthocentre

. The points of concurrency of the perpendicular

bisectors of the sides of a triangle is called its
(a) incentre (b) circumcentre
[c) excentre (d) orthocentre

. The sum of two medians of a triangle is

(2) equal to the third median
(b) less than the third median
(c) greater than the third median
(d) equal to the third median
The perimeter £ a triangle is
(a) equal to twice of median
(b) less than the sum of its medians
(c) equal to the sum of its medians
(d) greater than the sum of its medians
In a triangle ‘centroid’ is the point of concurrency of
(a) altitude (b) angular bisector
(c] medians (d) Mone of these
If three medians of a triangle are equal, then the
tdangle is
(a) equilateral
(c) scalene

(b) isosceles
([d) None of these

. The locus of a point which is equidistant from three

non-collinear point is
(a) the centre of the circle passing through the points
(b) the isosceles triangle
[¢) an ellipse with focus (10, 0)

(d) parabola
How many circles can be dr ;
points? e drawn through a given
() Infinite bl 1 ;
{f] 'U'I'II"I' one Ed}' Tgnﬂnw

In a AABC, the medians AD, BE and CF intersect in G.
Which of the statement is true?

() AB + AC = AD (0] 35+.n::=%5c

(c) AB + AC < BC (d) BG =5

12. In the AABC,FC and BE are equal medians, then

which of the followin
L AB=AC g are true?
II- BG = Gc

Ill. BF =EC

IV. £FGB = ZEGC

13.

14.

15,

16.

17.

18.

19,

{a) I, Il are true
(6) Il, IV are true
(c) I, I, IV are true
(d) All are true
If D, E, F are the mid-points of A
sides BC,CA and AB of AABC,
then
(a) AD bisects EF F g
(b) FE> BC

) LeF=80
p

(d) None of the above 2] ¢
The locus of vertices of all isosceles triangle having,
fixed base is

(a) parallel to base of triangles

(b) angle bisector of base angles

(c) can't say

(d) perpendicular bisector of the base

The locus of the mid-points of all radii of a circle isa
(a) circle (b) parallelogram
[c) rhombus (d) square

The perpendicular bisectors of the sides of a triangle
pass through the

{a) different point {b) more than 2 points

l¢) same point {[d) None of these
Consider a point which moves such that its distants
from two given points Aand B are equal. Then e
locus of the point P is (cos 2011

[a) a circle with centre at A
[b) a straight line passing through either A or B
[c) a circle with centre at B
(d) a straight line, which is the right bisector of A8
Which of the following statements are true
L. A circle is the locus of points. :
II. The locus of the points which are eqmdﬁ“:
from three non-collinear points, is the centr®
the circle passing through the given P’-"i"t.’“,
II. The locus of the points which are eIV,
from three distinct points on a line, I8 °
parallel to the given line. auterd
IV. If the bisectors of £B and £C of a quadi
ABCD intersect in P, then P is equfﬂ“““;w;n
cDs

AB and CD. {
(a) Al are true (b) Only IV is true .
() 1, Il is true (d) 1, Il and IV are L

If a point P moves such that the sum of the A
its distance from two fixed points Aand’
constant, then the locus of P is

(a) a circle

(b) a straight line

(c) an arbitrary curve

(d) the perpendicular bisector of AB
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20, The Incps ol’_ the mid-points of the equal chords of a
given circle is ) ) (CDS 2008 1)
(3) the concentric circle with radius equal to half the
distance of the chords from the centre of the given
circle
(b) the largest
circle
(c) the concentric circle with radj
of the chords from the centre
{d) None of the above
21. The locus of points equidistant from two fixed points §
a straight line which points is
[a) is. a right an_glﬂ .t{.’ _the line joining the two fixed points
(b} bisects the line joining the two fixed points

(¢} is the perpendicular bisector of the line joining the two
fixed paoints

equilateral triangle inscribed in the given

Us equal to the distance
of the given circle

is always a right angle is (CDS 2008 1)
(d) None of the above () a line perpendicular to AB
22. The locus of the centre of circles which pass through (b) an ellipse with AB as a major axis
two given points is (c) a circle with AB as a diameter
(d) None of the above
Answers
1. (b) 2. (c) 3. (a) 4. (b) 5. (c) 6. (d) 7. (¢) 8. (a) 9. (a) 10. (a)
11. (b) 12. (d) 13. (a) 14. (d) 15. (a) 16. (c) 17.(d)  18. (d) 19. (a) 20. (c)
21. () 22. (b) 23. (b) 24. (c)
] Soluti
Hints and Solutions
1. **Gis the cenroid of AABC 3. In a right triangle hypotenuse is the diameter of the
A circumcircle, so mid-point of it is the circumcentre.
4. Clearly, the point of concurrency of the perpendicular bisectors
of the sides of a triangle is known as circumcentre,
F £ 5. The sum of two medians of a triangle is greater than the third-
median,
6. The perimeter of a triangle is greater than the sum of irs
8 D ¢] median, A
So. BG:GE=2:1 ;
EGEE—EE. BE:EBGs—xﬁ
3 2 2 F E
BE=9cm
PG 2
P As, (AD+BE +CF)<(AB+BC+ AC)

K

Q s

PG=2GS =2x2 10.
PG=4cm

T

23.

24,
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(a) perpendicular to the line joining the given points at one
of those points

[b) perpendicular bisector of the line joining the given
points

[c) parallel to the line joining the given points

(d) None of the above
If S is a circle with centre C and P be a movable point
outside S, then the locus of P such that the tangents
from P to S are of constant length is (CDS 2008 11)

(a) the straight line CP

(b) the circle through P with centre at C

{c) a circle intersecting §

(d) a circle touching §
The locus of a point P which moves with respect to two
fixed points A and B in a plane in such a way that APB

Centroid is the point of concurrency of medians and is
denoted by G
In an equilate;ral triangle all the three medians are equal

int which is equidistant from three
Eﬁvcmﬁ::arnfpoi:t??rhr centre of tlf;q circle passing through
the points.
infinice number of concentric circles can be drawn through a

given point. =
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11. As, sum of two sides of a triangle is greater than the third side.
’ A

=~ In ABGC,
BG+GC>BC

2
Zge+2cr>BC \
3 3

2
%IBE+CF}>BC [ ?EJ_EL._]

BE+CF:§BC

L If two medians are equal the triangle is isosceles.
AB=AC
BE=FC
GF =EG

EG=GC=§FG

12,

Il As,

£FGB = ZEGC (Vertically opposite angles)
AFBG = AEGC =BG =GC
lll. Also, from above BF =EC
V. £ZFGB = £EGC

_ (Vertically opposite angles)
13. As AD bisects BC and EF ||BC

B - D c
ADbisecrs EF

14, The locus of vertices of all isosceles triangle having a fixed baée
15 perpendicular bisector of bass,

A

re

.
- B D c

e locus of the mid-paincs i ircle is a ci
centre is again equidir::n:e F?::::I :xr::;:::r:ff:nics: e
The perpendicular bisectors of
through the same point the
concurrent and point is called th

15.

16.
the sides of a triangle passes
perpendicular bisectors are
|4 EIFCHFI'ICEI'IEI'E.

17.

18.

19.

20.

- The locus of points equidistant from fixed points is 2 suraigt

22,

3 1] + i 5
. IF S be a circle with centre C and P be a movable point o;t:fg

24,

Since, PA=PB, so P lies on the perpendicular bisecrgy ¢ i
Hence, the required locus is @ straight line whig, !

perpendicular bisector of AB. :
L. Circle is a locus of points which are equidistant fyq,,

fixed point called centre of circle. i

IIl. Clearly, the locus of the points which are equidistan, i

three non-collinear points is the centre of the circle pasiy

through the given points.

A

Ill. This statement is not correct,
IV. BP=PC, since ABPM=APMC so P is equidistant from
B and C and also from AB and AC

Let P be the moving point, then
PA? +PB? = constant.

[/ B

A
So, the locus of P is 2 circle,

The locus of the mid-points of the equal chords of 2 8"
circle is the concentric circle with radius equal to the distan®
of the chords from the centre of the given circle.

line which is the perpendicular bisector of the line having
fixed point.
P

P!

H
A B8

Here, A,B are fixed point and P is locus. o

Clearly, the locus of the centre of circles which pass & 4

wo Si‘“'f[‘l point is perpendicular bisector of the liné joining
Eiven points,

then the locus of P such tha o
> t the rangent from
constant length is the circle through P with centré acC

Clearly, a circle with AB as 2 diameter.



