THEOREM 12.1.1

Any point on the right bisector of a line segment is equidistant from its end

points.

Solution:

Given:

Mathematics

Aline LM intersects the line segment 4B at point C such that LM L AR and

AC = BC.Pisapointon LM.
To Prove:

P4 = PB

Construction:

Take a point P on LM . Join P to the points A and B.

Proof

Statements

Reasons

In AACP «» ABCP

Mathematics

LACP = ZBCP

PC = PC
AACP = ABCP

Hence P4 = PB

given [ PC 1 4B)
Common
5.A5. postulate

comresponding sides of congruent

triangles
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Mathematics

THEOREM 12.1.2

Any point equidistant from the end points of a line segment is on the right
bisector of it.

Given:
AB is a line segment and P is a point such that P4 = PB
To prove:

The point P is on right bisector of 4B
Construction:
Joint P to C, the midpoint of 4B

Proof:

Statements Reasons

In AACP < ABCP
PB

PC

Mathematics

AC = BC Construction.

« AACP=ABCP S.5.5.=58.5.5.

. JACP=/BCM . comresponding angles of

congruent triangles

supplement les from (i) and (i
but mZACP = /BCP= 180° (il upplen e aiony; engas lom:i angdl

- mZACP = ZBCP = 90°

o mACFP = 90° (proved)
PC L 4B
construction

ﬁ? is rlgh‘f hisector of E from {1“} and “v}

or P is on right bisector of AB.
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Mathematics

THEOREM 12.1.3

The right bisectors of the sides of a triangle are concurrent.

Given

ABC is triangle.

To prove

The right bisectors of 4B, BC and CA4 are concurrent.

Construction

Draw the right bisectors of 4B and BC which meet each other at the point O.

JoinOtoA Band C.

Statements Reasons

In O4 = OB i Each point on right bisector of @
segment is equidistant from its end points
OB from {i)

_— from (i) and {ii)
OA =

O is equidistant from A and C
Point O is on the right bisector of

CA. ... iv)
Construction

But point O is on the right bisector

Mathematics

of AB and of BC from (iv] and (v]
thus the right bisectors of

the three sides of a triangle are

concurrent
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Mathematics

THEOREM 12.1.4

Any point on the bisector of an angle is equidistant from its arms.

Given

A point P is on X, the bisector of Z408B.

To Prove

PO = PR i.e., P is equidistant from 04 and OB.
Construction

Draw PRL Odand POL OB

Proof

Statements Reasons

In APOQ <> APOR

ﬁ = ﬁ common

ZPRO = ZPQO construction

given
ZPOQ = ZPOR
S5.AA =S5AA
+~ APOQ = APOR

Mathematics

Hence p_ﬂ = PR comesponding sides of congruent

triangles
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Mathematics

THEOREM 12.1.5

Converse of 12.1.4

Any point inside an angle, equidistant from its arms, is on the bisector of it.

Given

Any point P lies inside £408 such that PQ = PR, where PQ L OBand PR 104
To Prove

Point P is on the bisector of £40B.

Construction

Join P to O.

Proof

Statements Reasons

In APOQ <> APOR

ZP00 = /PRO PO = PO given (right angles)

common

Mathematics

@_ﬂ__- PR given

. APOQ = APOR il

: comesponding angles of
And ZPOQ = ZPOR i)

congruent friangles

from (i) proved
i.e., Pis on the bisector of Z40R8 .
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Mathematics

THEOREM 12.1.6

The bisectors of the angles of a triangle are concurrent.

Given
ABC is the triangle

To Prove

The bisectors of Z4. ZBand ~#C are concurrent.

Construction

Draw the bisectors of #B and ZC which intersect at point I. From |, draw IF +

AB, IE 1 ¢4, and ID L BC.

Proof:

Statements

Reasons

ID = IF

Similarly,

ID = IE

. IE = IF

So, the point | is on the bisector of
) R ||

Also the point | is on the bisectors
of zZABCand ZBCA...... [ii)

Thus the bisectors of £4, 2B and

ZC are concurrent.,

Any point on bisector of an angle
is equidistant from its arms

Each is congruent to  ID
(proved)

from (i) and (ii)
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Mathematics

EXERCISE 12.1

Q1. Prove that the center of a circle is on the right bisectors of each of its chords.

AN

Al

Solution:

Given:

A, B, C are three non-Collinear points.

Required:

To find the Centre of the circle passing through A, B, C

Construction:

(i) Join B to A.

(i) Take PQ right bisector of AB and RS right bisector of BC. They intersect at 0.

(i) Join O to A, B, C. O is the Centre of the circle.

Proof:

Statements Reasons

In 04 = OB (i) O is on right bisector of AB
OB = OC (i) O is on right bisector of BC
e From (i), {ii)

04 = 0B = OC (iii)

Hence O is equidistant from A, B, C.

Mathematics

Therefore, O is the required Centre of the

circle.

Q2. Where will be the Centre of a circle passing through three non-collinear
points? And why?

Solution

Given

O is the Centre of a circle. AB is any chord of the circle.
To prove

O is right bisector of AB.

Construction

Take midpoint D of AB and join D to O.

L

Statements Reasons

In AAOD «» ABOD
(OA) = (OB) Radius of same circle

o S Common
(OD) = (0OD)

- - Construction
{AD) = (BD)

Mathematics

AAOD = ABOD 5.5.5. =555,
But ms1l = m/2 = 18(0° Supplementary angles

mZl+ mz2 = 180° From (i)
2ms1 = 180°
ms1 = 90°

DO is right bisector of AB.

i.e. O is on the right bisector of AB.

Q3. Three villages P, Q and R are not on the same line. The people of these
villages want to make a Children Park at such a place which is equidistant from

these three villages. After fixing the place of Children Park, prove that the park is
equidistant from three villages.

Solution:

Given

P, Q. R, are three villages on the same straight line
To prove:

To find the point equidistant from P, Q, R.
Construction

(i) Join Q to P and R.

(ii) Take AB right bisector of PQ and CD right bisector of QR. AB and CD intersect
at O.

(i) Join O to P, Q, R. O is the place of children park

Mathematics

Statements Reasons

OP = Q_R = OR (i) O is on the right bisector PQ.

A : O is on the right bisector QR.
00 = OR (i)

- From (i} and (ii)

- 0P =00 =0R

Hence O s equidistant from P, Q, R
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Mathematics

EXERCISE 12.2

Q1. In a quadrilateral ABCD, AB = BC and the right bisectors of 4D, CD meet
each other at point N. Prove that BN is a bisector of ZABC.

Solution

Given
In the quadrilateral ABCD, AB = BC

NP is right bisector of CD and NQis right bisector of AD.
They meet at M.

To Prove:
BN is a bisector of £ABC

Construction:
JoinNto A, B, C, D.

Proof:

Statements

Reasons

ND= NC
ND = NA

(i)
(ii)

N is on right bisector of DC

N is on right bisector of AC
From (i), (ii)

NA = NC (i)
In ABNA «— ABNC
T From (iii)

: : Given
Common

Mathematics

S5.5=555.
Corresponding angles of congruent
triangles.

ABMA = ABNC
Hence 21 £2

Hence BN is bisector of ZABC.

Q2. The bisectors of LA, B and £C of a quadrilateral ABCP meet each other at
point O. prove that the bisector of £P will also pass through the point O.

Solution:

Given:
ABCP is a quadrilateral.

AQ, BO, CO are bisector of £A, £B, £C, respectively.
P is joined to O.

To prove:
PO is bisector of 2P

Construction:
From O draw

QT L AB 0Q L BC, OR L PC and 0S L AP respectively.

Proof:

Statements Reasons
0S =0T (i) AO, is bisector of 2A
OT = 0Q (i) BO is bisector of 2D
0Q = OR (i) CO is bisector of £C
0S = OR From (1), (ii). (iii)
~ O is on bisector of 2P

Mathematics

Hence PO is bisector of 2P, or
Bisector of £P also passes through
Q.

ClassMotes, Inc. © 2021
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Mathematics

EXERCISE 12.3

Q1. Prove that the bisectors of the angles of base of an isosceles triangle
intersect each other on its altitude.

Solution

Given

In AABC, sides CA and CB are produced.
BL is bisector of 248V .

AM is bisector of ZBAU .

BL and AM is intersect at I.
C is joined to l.

To Prove:
C is bisector of 2C

Construction:
Draw IP L CV, IQ 4+ CU and INL AB.

Proof

Statements Reasons
IN = IP (i) BI is bisector of Z4BV
IN = 1Q (i) Al is a bisector of £BAU
IP = IQ (iii) From (i) and (ii)
Now TP and @ are perpendicular

to CB and C4 produced Clis
bisector of angles 2C.



https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
Rectangle

Rectangle


Mathematics

REVIEW EXERCISE

Q1. Which of the following are true and which are false?
(i) Bisection means to divide into two equal parts.

(ii) Right bisection of line segment means to draw perpendicular which

passes through the mid-point.

(iii) Any point on the right bisector of a line segment is not equidistant from its

end points.

(iv) Any point equidistant from the end points of a line segment is on the right

bisector of it.

(v) The right bisectors of the sides of a triangle are not concurrent.

(vi) The bisectors of the angles of a triangle are concumrrent.

(vii) Any point on the bisector of an angie 15 not equidistant from its arms.

(viii) Any po’t inside an angle, equidistant from its arms, is on the bisector of
if.

Q2. If CD is a right bisector of line segment 4B, then

Mathematics

(i) mOA=......... [ijmAQ=.........

Answers:

(i) mOB (i) m BO

Q3. Define the following.
(i) Bisector of a line segment:

A line passing through the midpoint of a segment is called the bisector of line

segment.
(ii) Bisector of an angle:

A ray that bisects an angle is called bisector of the angle.

Q4. The given friangle ABC is equilateral triangle and AD is bisector of angle
Az then find the values of unknown x°, y° and z°.

Solution:

AABC is equilateral

msd = msB = mZAC = 60°

Mathematics

mo2 = Bl)°
AD is bisector of £4
x° =y® =miA

= —(60°) = 30°

x° =3° = 30°

Q5. In the given congruent triangles LMO and LNO, find the unknowns x and
m.

L

Solution:

Corresponding sides of congruent triangles ALMO and ALNO .

LM = [N

Sn2x +6=18

Given that mON =12
Since given friangles are congruent therefore mOM =mON = 12

mOM =m =12

Qé. CD is the right bisector of the line segment 4B
(i) if m AB = 6 cm, then find the m AL and m LB

(ii) if m BD = 4 cm, then find the m AD

Mathematics

Solution:

CD is right bisector

(6cm) = 3cm

mAL = m BL= 3cm

N aALD <« ABLD

AL = BL
ZBLD = #BLD
and DL = DL
AALD = ABLD
SO, mAD = mB_Q =4cm

mAD =4cm



https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
Rectangle

Rectangle

Rectangle

Rectangle

Rectangle

Rectangle

Rectangle

Rectangle

Rectangle

Free Hand

Free Hand

Free Hand

Rectangle

Rectangle

Rectangle

Free Hand

Rectangle

Rectangle

Free Hand

Rectangle

Free Hand


