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Chapter 18

POINTS TO REMEMBER

. 1. LOCUS is rhé path traced out by a moving point which moves according to some given get |
metrical conditions.

Thus, (i) Every point which satisfies the given geometrical conditions will lie on the locus. -
And, (i) Every point lying on the locus will satisfy the given geometrical conditions.

Remark : The plural of locus is loci, read as ‘losai’.

Example 1. A circle with centre O and radius » cm is the b gt bl
locus of a point which moves in a plane in such ;" ‘\‘
a way that its distance from the fixed point O is { o..?wi P
\
always equal to » cm. x‘\ : ]
; Example 2. Let a point P move in such a way that its dis-
1S tance from a fixed line AB is always equal to d 4-6 -------------- -[lj-h
pEs cm. Id
*  Clearly, the locus of the moving point is a pair 4% g
of straight lines CD and EF, each parallel to AB a
at a distance of d cm from it. - =

2. Points Equidistant From Two Given Points

Theorem 1. The locus of a point which is equidistant from
two given fixed points, is the perpendicular bi-
sector of the line segment joining the given fixed
points.

Proof : We shall prove the theorem in two parts (a) and (b) given below. R

Part (a) : Every point which is equidistant from two fixed points A and B, lies on the perpen-
dicular bisector of AB. = ; ’

Given : Two fixed points A and B and P is a point, such that PA = PB.
To Prove : P lies on the perpendicular bisector of AB. '
Construction : Join AB. Find its middle point M and Join MP.
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Proof.
Statement Reason
. In APMA and APMB, _
PA—PB Given.
MA=MB By construction, M is the mid-point of AB.
PM = PM Common.
.. APMA = APMB SSS—congruency axiom.
— /AMP = Z/BMP ) c.p.c.t.
. ZAMP + ZBMP = 180° 22 | AMB is a straight line.
. ZAMP = ZBMP =90° From I and II.
4. PM is the right bisector of AB

Hence, P lies on the perpendicular bisector of AB.

Part (b) : Conversely, every point on the perpendicular bisector of AB is equidistant from A and
B.

Given : Two fixed points A and B, MQ is the
perpendicular bisector of AB and P is any 71
point on MQ. ’ \

To Prove : PA = PB. / \
Construction : Join PA and PB. o T \

Proof.

Statement Reason
. In APMA and APMB,
MA=MB M is the mid-point of AB (given).
PM=PM Common. |
ZPMA = /PMB Each equal to 90° (given).
.. APMA = APMB R.H.S. congruency axiom.
. So,, PA=PB | ' g n.cit.
Hence, PA = PB.

i

Hence, the locus of a point which is equidistant from two fixed points A and B, is the perpen-
dicular bisector of AB.

: A D
Point Equidistant From Two Intersecting Lines

Theorem 2. The locus of a point which is equidistant from
two intersecting lines is the pair of lines bisect-
ing the angles formed by the given lines.

C B

Proof : We shall prove the theorem in two parts ; Part (a) and Part (b).

-
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Part (a) : Every point which is equidistant from two intersecting lines, l_i;as on the bisector of thit

angle between the given lines.

Given : Two straight lines, AB and CD, intersecting at a point O and P is a point in the interigi

of ZBOD such that PM L AB, PN L OD and PM = PN.
To Prove : P lies on the bisector of ZBOD.

Construction : Join OP.

Proof :
Statement Reason
1. In AOMP and AONP,
PM = PN : | 1 "Gaven
ZOMP = AON.P Each equal to 90° (Given)
OP = OP Common.
| 2. AOMP = AONP RHS-axiom of congruency
| 3. 2MOP = ZNOP c.pict:
. P lies on the bisector of ZBOD

Thus, P lies on the bisector of ZBOD

Similarly, if P’ is a point such that PPM’ L OA and P'N’ L OD and P'M’ = P'N’, then P’ lies o

the bisector of LAOD.

Part (b) : Conversely, every point on the angle bi-
3 sector of two intersecting lines, 1s equidistant from
& the lines.
Given : Two lines AB and CD intersecting at a Point
f O ; OE is the bisector of ZBOD and P is a point on
OE ; PM 1L OB and PN 1 OD.

To Prove : PM = PN

Proof.
. Statement Reason
| 1. In AOMP and AONP, we have
r ZMOP = ZNOP Given, as OE is the bisector of éiBOD.
| ZOMP= ZONP Each equal to 90°.
OP = OP Common.
2. .. AOMP = AONP ASA-axiom of congrueﬂ‘{:y.
ﬁ 3. PM=PN c.p.C.t.

A

pod
e

R, S S
S B e e R
g e et

it g

:

¥

u £ow
:4-

.. P is equidistant from OB and OD, and therefore from AB and CD.

Similarly, if P’ is a point on the bisector of ZAOD and P'M' 1OA, P'N’ L OD, then PM o

PAN _ |
Some Examples of Loci '

In each figure, we shall show the locus by dotted lines.
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E 1. The locus of a point which is equidistant from two given 6
@ points A and B is the perpendicular bisector of AB. ':
| a
3 A ': £
g |
: 1
§ e
| 2. The locus of a point equidistant from two intersecting
% lines AB and BC is the bisector of ZABC.
% 3. IfA and B are two fixed points, then the locus of a point
P such that ZAPB = 90° is the circle with AB as diam-
i eter.
(. Angle in a semi-circle is always a right angle)
4
4. The locus of a point P inside a circle such that PA = PB,
where A and B are two fixed points on the circle is a
diameter of the circle bisecting the chord AB. A A
5. The locus of mid-points of all chords parallel to a chord e i: S\
AB of a circle is the diameter of the circle which is the L—‘—“:'ro-—‘“
right bisector of AB. YRR 7
i

6. The locus of mid-points of all equal
: chords of a circle concentric with the
given circle with radius equal to distance

of each chord from the centre.

7. The locus of centres of circles touch-

" ing a given line AB at a given point T on

it is the straight line perpendicular to AB
alsd. S -

I
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8. The locus of the centre of a wheel mov-
ing in a striaght line is a straight line par-
allel to the road at a distance equal to
the radius of the wheel.

9. The locus of a point equidistant from
two concentric circles is the circle con-
centric with the given circles and mid-
way between them.

10. The locus of a point which is equidis-
tant from a given circle consists of a
pair of circle concentnc with the given
circle.

11. The locus of a point which remains equi-
distant from two given parallel lines, is
a line parallel to the given lines and mid-
way between them.

12. The locus of a point which is at a given
distance r from a fixed point O, is a
circle with centre O and radius 7.

i

<
T >/
< | >
ik |
II,” \\\\

EXERCISE 18

Q.1. Describe and construct each of the fol-

lowing loci :

() The locus of the tip of a minute hand of
a watch.

(77) The locus of the tip of the pendulum of

a clock.

(iif) The locus of a point 5 cm from a ﬁxed

point O.

(iv) The locus of a point at a distance of 3

cm from a fixed line AB.
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(v) The locus of a point equidistant fro

(vi)

(vii)

(viii)

the arms OA and OB of ZAOB.

The locus of the centres of all circles
each of radius 1cm and touching exter
nally a fixed crrcle w1th centre O an
radius 3 cm.

The locus of the centres of all circles
which both the arms of an angle ZAOB|
are tangents. |

The locus of a point 1 cm from the cu'“ :
cumference of a fixed circle towards
the centre O, whose radius is 3 cm.
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(ix) The locus of a point 1 cm from the cen-
tre of a circle of radius 25 cm.

(x) The locus of a stone dropped from a
tower.

(xi) AB is a fixed line. State the locus of a
point P such that ZAPB = 90° ?

Sol. (i) The locus of the tip (T) of a minute
~ hand of a watch is a circle whose ra-
dius is the length of the minute hand.

- -

..r" '“\

’ \
/ \
/ \
4 \
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%
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] -
o - -

(ii) The locus of the tip (A) of the pendu-
lum of a clock is an arc of a circle whose
radius is OA.

(iii) The locus of a point (A) is a circle with
centre O and radius OA = Scm,

-

-~ -
e ~
I
F \\
F A}
/ \
] 5 i
cm
Al————=0 :
l‘ I
; \ ;J‘
M s
\‘ ’,f

S -
"y -

(iv) Locus of a point P is a pair of lines par-
allel to the given line AB at a distance of

3cm.
P

_________ 1?"""“"!
1 3cm
1

o

A * B

ka

_________ R o

(v) Locus of a point P is the bisector of
ZAOB which is equidistant from the
"arms OA and OB of the angle ZAOB.

A

(vi)- The locus ofthe centres (C) ofall circles
each of radius 1 cm and touching a fixed
circle externally, with either O and ra-
dius 3cm is a circle with centre O and
radius 3 + 1 =4 cm.

- ———
.m"""'Ir "'\.

(vii) The locus of the centres of all the circles
which touch both the arms of an angle
ZAOB are tangents, is the bisector of
ZAOB.

(viii) The locus of a point 1 cm from the cir-
cumference of a fixed circle towards
the centre O, whose radius is 3cm is a
concentric circle with centre O and ra-
dius3-1=2 cm.

(ix) The locus of a point 1cm from the cen-
tre of a circle of radius 2:5 cm is a circle
of radius 1cm and concentric with the
given circle. P!
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(x) The locus o a stone dropped from a

tower is a vertical straight line. Q. 3. Construct a AABC in which BC = 5-3
cm, CA = 4:8 cm and AB = 4cm. Find "
by construction a point P which is equi-
distant from BC and AB and also equi-
distant from B and C. -

Sol. Steps of Construction :

[
|
|
|
|
|
|
I
[
'
i
|
v

O
(xi) AB is a fixed line. Locus of a point P

such that Z APB =90° is a circle on AB
as diameter.

(i) Draw a line segment BC = 5-3cm.

(if) With centre B and radius 4cm draw an
Q. 2. Describe the locus of a point in a rhom- arc.

bus ABCD which is equidistant from (7) (iif) With centre C and radius 4-8 cm draw

AB and AD (i7) A and C. , another arc which intersect the first arc
Sol. (i) The locus of a point in a rhombus e L

ABCD which is equidistant from AB and (iv) JoinABandAC.

AD is the bisector of ZDAB i.e. diago- .
nal AC. (v) Draw the bisector of ZABC.

(vi) Draw the perpendicular bisector of side
BC which intersect the angle bisector at
P.

. P is the locus which is equidistant
from BC and AB and also from B and C.

Q. 4. Construct ZAOB = 60°. Mark a point P
equidistant from OA and OB such that

(i) The locus of a point in rhombus ABCD, its distance from another given line CD
which is equidistant from A and C is the 1is 3 cm. |
perpendicular bisector of AC i.e. diago- Sol. Steps of Construction :

i (i) Draw anangle AOB=60° and aline CD. .

(ii) Draw bisector of ZAOB. .
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(iii) Take a point L on CD and draw a per-
pendicular from L.

(iv)

(v)

Q.5.

Sol.

(1)
(i1)
(iii)
(iv)
(v)

Cut off LM = 3cm.

At M, draw a line parallel to CD which
intersects the angle bisector at P.

P is the required point which is equidis-
tant from OA and OB and is at a dis-
tance of 3cm from the given line CD.
AABC is an equilateral triangle of side
3-2 cm. Find the points on AB and AB
produced which are 2 cm from BC.

Steps of Construction :

Draw a line segment BC = 3-2 cm.

With centre B and C, draw arcs each
equal to 3-2 cm radius which intersect
each other at A.

Join AB and AC. AABC is the equilateral
triangle. _

At B, draw a perpendicular and cut off
BL = BM = 2cm. "

At L and'M{ draw lines parallel to BC
which intersect AB at P and AB pro-
duced at Q. P and Q are the required
points. '

Q.6.

Sol.

Using ruler and compasses only, con-
struct a AABC such that AB = 4:6 c¢m,
BC = 3¢cm and ZABC = 30°. Complete
the thombus ABDE such that C is equi-
distant from AB and BD. Locate the
point Q on BC such that Q is equidis-
tant from A and B.

Steps of Construction :

(1)
(i7)

(iii)
(iv)
(v)

(vi)

(vii)

Qi

Draw a line segment BC = 3cm

At B, drawn a ray making an angle of
30° and cut off BA =4:6 cm

Join AC

AABC is the triangle.

At B, draw ZCBD = 30° and cut oftf BD
=46 cm. .
With either D and A and radius 4-6 cm,
draw arcs intersecting each other at E.
Join DE and EA

ABDE is the required rhombus.

Point C is equidistant from AB and BD

because C lies on the angle bisector of
ZABD. |

Draw the perpendicular bisector of AB
which intersects BC at Q.

-, Q is the required point which is equi-
distant from A and B.
AB and CD are two intersecting lines.

Find the position of the point distant 2cm
from AB and 1:8 cm from CD.
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Sol. Steps of Construction : (iv) Draw the perpendicular bisector of CD

| | - intersecting AC at P. P is the required
point which is equidistant from AD and
AB and also from.C and D.

On measuring PC, it is 34 cm.
(approx.)
Q. 9. Using ruler and compasses only, con-

struct a AABC in which AB =4 cm, BC
= 5cm and ZABC = 120°.

(i) Locate the point P such that ZBAP =

(i) Draw two intersecting lines AB and CD 90? and BP = CP.
intersecting each other at O. | (if) Measure the length of BP.

(i) Draw a line /|| AB at a distance of 2 cm. Sol. Steps of Construction :

(iii) Draw another line m || CD at a distance
of 1:8 cm which intersects the line / at
P.

P is the required point.

Q. 8. Using ruler and compasses only, con- '
struct a rhombus ABCD whose diago-
nals AC and BD are 8 cm and 6 cm long

respectively. Find by construction, a
point p equidistant from AB, AD and also
equidistant from C and D. Measure PC.
Sol. Steps of Construction :
" ; (i) Draw a line segment BC = 5cm.
D ’J" (if) At B, draw a ray making are angle of
Y% 120° and cut off AB = 4 cm.
4 | (iii) JoinAC.
B ' (iv) AtA, draw aray making an angle of 90°
el with AB. |
A i O o P c (v) Draw the perpendicular bisector of BC
g which intersects the 90° ray at P.
_ P is the required point which is at equi-
/N distant from B and C i.e. BP = CP and
: | ZBAP =90°. On measuring BP, it is 7-3
cm. (approx) .
(i) Draw a line segment AC = 8 cm. Q. 10. Using ruler and compasses only, con-
(ii) Draw the perpendicular bisector of AC structa AABC in which AB =6 cm, BC
6 = 3'5 cm and CA = 46 cm.
and cutioft OB = 0D = g A, (i) Draw the locus of a point P which moves
(iit) Join AB, BC, CD and DA. so that it is always 3 cm from B.
ABGD i h8 Fhombus (i) Draw the locus of a point which moves |
| ' ' so that it is equidistant from BC and CA.
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(iii) Mark the point of intersection of the two
loci obtained above. Measure PC.

Sol. Steps of Construction :

(/) Draw a line segment BC = 35 cm.

(i) With centre B and radius 6cm draw an
arc.

(iii) With centre C and radius 46 cm, draw
another arc which intersects the first arc
at A.

(iv) JoinAB and AC
AABC is the triangle.

(a) With centre B and radius 3cm draw a
circle which is the locus of point which
is equidistant from B.

(b) Draw the bisector of ZBCA which is
the locus of point which is equidistant
from BC and CA.

(c) The bisector of ZBCA intersects the
circle at P and P'. Hence, P and P’ are
two points which satisfy the above two
conditions of locus.

On measuring PC, it i1s 4:2 cm
(approx.).
Q. 11. Using ruler and compasses only, con-

struct an isosceles AABC in which BC
=5cm, AB =AC and ZBAC = 90°

Locate the point P such that :
(i) Pis equidistant from BC and AC.

(ii)
Sol.

Arundeep’s Foundation Math-X

P is equidistant from B and C.

Steps of Construction :

—-=

(7)
(i7)
(iii)

(iv)

Q. 12.

Sol.

5cm

e L L . L . B F K _N_J

<+

Draw a line segment BC = 5 cm.

Draw its perpendicular bisector inter-
secting BC at O.

With centre O and BC as diameter draw
a semicircle which intersects the per-
pendicular bisector at A.

Join AB and AC. AABC is the triangle.

Draw the angle bisector of ZACB.
Which intersects the perpendicular bi-
sector at P. P is the required point, which
is equidistant from BC and AC and also
from B and C.

Using ruler and compasses only, con-
struct a quadrilateral ABCD in which AB
= 6cm, BC = 5cm, £ZB =60° AD = 5cm
and D is equidistant From AB and BC.

Steps of Construction :

C
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(i) Draw a line segment AB = 6cm.

(ii) At B draw a ray making an angle of 60°

(iii)
(iv)

(v)

and cut off BC = 5cm.
Draw the bisector of ZABC.

With centre A and radius 5cm, draw an
arc which intersects the angle bisector
atil).

Join AD and CD.

ABCD is the required quadrilateral
whose vertex D is equidistant from AB
and BC.

. Using ruler and compasses only, con-

struct a parallelogram ABCD in which
AB =5-1 cm, diagonal AC = 5-6 cm and
diagonal BD = 7 cm.

Locate the point P on DC, which 1s equi-
distant from AB and BC.

Sol. Steps of Construction :

(1)
(i)

(iid)

(iv)

(vi)

(vii)

A 5.1 cm B

Draw a line segment AB = 5:1 cm.

5.
With centre A and radius '"2— =2-8 cm,
draw an arc.

L

With centre B and radius X 3ty em;
draw another arc which intersects the
first arc at O.
Join AO and BO and produce them.

Cut off OC = AO and OD = BO.
Join BC, CD and AD. .
ABCD is a parallelogram.

Draw the blsector of AABC which in-
tersect CD at P.

Q. 14.

(1)

(i7)

Sol.

P is the required point which is equidis-

tant from AB and BC.

Draw a circle of radius 4 cm and mark
two chords AB and AC of the circle of
length 6 cm and 5cm .respectively.

Construct the locus of points inside the
circle, that are equidistant from A and

&8

Construct the locus of points inside the
circle, that are equidistant from AB and
AC.

Steps of Construction :

()

(i)
(7ii)

Draw a circle of radius 4ch with cen-
tre O.

Take a point A on it.
With centre A and radius 6 cm, draw an

-~ arc which intersects the circle at and

(iv)

(vi)

with radius 5cm, draw another arc cut-
ting the circle at C.

JoinABandAC.
Draw the angle bisector of ZBAC.

Draw the perpendicular bisector of AC
which intersects the angle bisector of
A

- .

P is the required locus.

Q. 15. A and B are fixed points Scm apart. The

locus of the point P is the set of those

~ points for which AP = 4cm and the lo-

cus of Q is the set of thosc points for
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hich BQ = 35 cm.
onstruct the loci of P and Q and the points of

ntersection of the two loci. How many such points
are there ?

Sol. Steps of Construction :
i) Take two points A and B, Scm apart.

' (i))With centre A and radius 4cm, draw a circle.

This circle is the locus of points which are at a
 distance 4 cm from A.

(iii)With centre B, draw a circle of radius 3-5cm.
'This circle is the locus of points which are at a
distance of 3-:5cm from B. '

There are two points P and Q where these two
circles intersect each other which are the loci of

P and Q.

Q. 16.

(@)

(b)

Using only a ruler and compasses, con-
struct  ZABC 120" where
AB =BC = 5cm.

Mark two points D and E which satisfy

the condition that they are equidistant
from both BA and BC.

In the above figure, join AE and EC.
Describe the figures.

(1) ABCD
(1) BD
(ii7) ABE.

Sol.

Steps of Construction :

(v)

(vi)
(b)

Q. 17.
(i)

(ii)

Measure ~ BCP.

5cm

Draw a line AB = Scm.

At B, draw a ray making an angle of

* 120° and cut off BC = 5cm.

Draw the bisector of ZABC.

Draw the perpendicular bisector of BC
meeting the angle bisector at D. They
are equidistant from AB and BC both.

Take any point E on the angle bisector
of ZABC.

Join AD, DC, AE and EC.

() ABCD is a rhombus.

(if) BD is the angle bisector of ZABC.
(iii) ABE is a triangle.

(a) Using a ruler and compass only :

Construct a triangle ABC with BC = 6

cm, ~ ABC =120° and AB=3.5 cm.

In the above figure, draw a circle with

BC as diameter. Find a point 'P' on the
circumference of the circle which is

equidistant from AB and BC.
(2005)
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(a) Steps of Constructions.

(i) Draw a line segment BC = 6 cm.

(ii) Draw a ray at B making an angle of
120° and cut off AB = 3:5'cm.

(iti) Join AC.
(iv) Draw the perpendicular bisector of BC
which intersects BC at D.

(v) With centre D and radius BD, draw a
circle which passes through B and C.

(vi) Draw the bisector of ZABC which meets
the circle at P.

-. P is the required point which 1s
equidistant from AB and BC.
(vii) Join PC.
On measuring the £ZBCB, it 1s 30°.
Q. 18. Use a ruler and a pair of compasses to
construct A ABC in which BC =4.2 cm,

/ ABC = 60° and AB =5 cm. Construct
a circle of radius 2 cm to touch both the

arms of ~ ABC of A ABC.
Sol. Steps of Construction :
(i) Draw a line segment BC = 4.2 cm.
(ii) At B, draw / CBL = 60°.
(iii) From BL, cut off BA = 5 cm.
(iv) Join AC, ABC is the required triangle.

(v) Draw BM, the bisector of ~ ABC.

(vi) Draw a line XY || BC at a distance of 2
c¢cm from BC. XY meets BM at O.

(vii) With O as centre and radius equal to 2

cm, draw a circle, which touches BA at
D and BC at E.

Q. 19. Using ruler and compasses construct :
(i) atriangle ABC in which AB=5.5 cm, BC=
3.4cmand CA =49 cm.
(ii) the locus of points equidistant from A and
C.
(iii) acircle touchingAB at A and passing through
C. (2009)
Sol. Steps : (i) Draw BC = 3.4 and mark the

arcs of 5.5 and 4.9 cm from B and C. Join
A, B and C.

ABC is the required triangle.

(i) Draw 1 bisector of AC.
(iii) Draw an angle of 90° at AB at A which

intersects | bisector at O. Draw circle
taking O as centre and OA as radius.
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