Lxercise 12.1

Q.1
Given
A, B, C are the three non-collinear points.
Required: To find the centre of the circle passing
through A B,C

Construction

Join B to C, A take PQ 1s right bisector of AB and RS

right bisector of BC, they intersect at O.

JomOto A, OtoB, OtoC.

. O 1s the centre of circle.

Proof

Statements Reasons
OB =0C (1) O is the right bisector of BC
OA=O0B (11) O 18 @\’\ﬁlt bisector of 4B
OA=0B=0C o&;@éw (1) and (11)
Hence 1s equidistant from the A,B,C %@V
.0 1s center of circle which 1s required {Q@

A
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Prove that the centre of a circle is on the right bisectors of each of its chords.

Q.2

Given

A .B.C are three non ¢
these points.

To prove

Find the center of the circle passing through vertices A, B and

C.
Construction
(1) Join Bto A and C.

(11)
bisector of AB .

Take @1 right bisector of BC and take also PR right
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PR and @T’ intersect at point O. joint O to A.B and C. O 1s the center of the circle.

Proof

Statements

I 0O is right bisector BC
OB=0C ..(i)
PO 1s right bisector of AB

OA=ORB .. (ii)
S0

OA=0C =OR
. It 1s proved that O 1s the center of the circle.

From (1) and (11)

Reasons




Q.3 Three village P, and R are not on the same line. The people of these Vi Wa%?sl( %!Eynp (6
make a children park at such a place which 1s equidistant from these three villages.
After fixing the place of children park prove that the park is equidistant from the
three villages.

Given
P.Q.R are three villages not on the same straight line.

To prove

The point equidistant from PR, Q.

Construction

(i)
(ii)

(1ii)
Proof

Joint Q to P and R. )

Take AB right bisector of PO and CD right
bisector Dfﬁ - ABand CD intersect at O.
JomOtoP, QR

The place of children part at point O.

Statements Reasons
OQ =OR (1) O is on the right bisector of QR
OP = @ (11) O 15 on the right bisector of m
ﬁEO_Q:‘—_O_R__ (iii) | From (i) and (n}

-0 is on the bisector of /P

%

Hence PO is bisector of 2P ) 3 __o\/_ o
O is equidistant from P,Q and R %
&>
%S
Theorem 12.1.3 6@
The right bisectors of the si \ §>a triangle are
concurrent. : s
Given
AABC
To prove
The right bisectors of AB, BC and(A are - ":,T"I{j e
concurrent. VA A el S, S
Construction B’ '

Draw the right bisectors of A8 and BC which
meet each other at the point O. Jomn O to A, B and C.

Proof

Statements

Reasons

OA=0C

BC ——o o —— (V)
Hence the right bisectors of the three sides of
triangle are concurrent at O

OA=0B —— (i)

OB=0C —— 5 (ii)

-. Point O is on the right bisector of C4A — (iv)
But point O is on the right bisector of AB and of

(Each point on right bisector of a
segment 1s equidistant from its end
points)

As 1n (1)
from (1) and (1)

(O 1s equidistant from A and C)

Construction

{from (iv) and (v)}
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Theorem 12.1.4

Any point on the bisector of an angle is equidistant from its arms.
Given
A point P is onOM , the bisector of ZAOB

To Prove \]

P—Q = PR iePis equidistant from 0A and OB

.

Construction A 5 3
Draw PR | OA and PO 1 OB
Proof
Statements Reasons
In APOQ <> APOR
OP = OP Common
ZPO0 = ZPRO Construction
ZPOQ = ZPOR Given
SAPOQ = APOR SAA=5AA
Hence P_Q ~ PR (Corresponding s@g of congruent triangles)

O\/ N
Theorem 12.1.5 (Converse of Theorem 12.
Any point inside an angle, equidistant fm , 1S on
the bisector of it.

Given
Any point P lies inside Z40B, Q hat
' 1

PO = PR, where PQ 1 OB 0A
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To prove ~
Point P 1s on the bis Df ZAOB
Construction
JoinPto O
Proof ) Q
_ Statements __ Reasons
In APOQ <> APOR
ZPQ0 = ZPRO Given (Right angles)
PO = PO Common
E ~ PR Given
;. APOQ = APOR H.S=H.S
Hence ~/POQ=-/POR (Corresponding angles of congruent triangles)
1.e, P 1s on the bisector of ~AOB
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Exercise 12

Q.1 In a quadrilateral ABCD AB = BC and the right bisectors of E,@ meet each other

at point N. Prove that BN is a bisector of ZABC
Given
In the quadrilateral ABCD

AB=BC o
NM is right bisector of CD

PN is right bisector of AD
They meet at N
To prove

BN is the bisector of angle ABC
Construction join N to A,B,C.D

Proof

Statements __ _
ND = NA (1) N 1s an right bisector of AD
ND = NC (11) N 1s on right bisector of DC
NA=NC (iii) from (1) and (1)
ABNC <> AANB Q@
NC = NA Already prov g\ 111)
AB=CB Given @
BN = BN Commpr
.. ABNA = ABNC ; 38 |
Hence ZABN = ANBC(C \@} Tesponding angles of congruent triangles
Hence BN is the bisector of JBQ\@ ’ X

OB

Q.2 The bisectors of 24,8 and 2C of a quadrilateral ABCP meet each other at point O.
Prove that the bisector of £7 will also pass through the point O.

Given
ABCP 1s quadrilateral. AD,@,E are bisectors of £A4, ZBand £C meet at point O,
To prove

POis bisector of /P
Construction:
JoinPto O.

Draw OQ 1L AP, ON L PC and OL 1 AB, OM 1 BC
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Proof: P y-01d

L. —

Statements Reasons
OM = ON _ (i) O 1s on the bisector of ZC
OL = OM (i1) O is on the bisector of ZB
Ol =00 (iii) O 1s on the bisector of £4
@ ~ ON From 1, 11, 111
Point O lines on the bisector of £P
-.OP is the bisector of angle P

Q.3

Prove that the right bisector of congruent sides of an i1sosceles triangle and its altitude

are concurrent. A g)
Given B‘
AABC =
AB = AC due to isosceles triangle PM 1s night bisector PLY o\Y g
of AB f‘ \ §
ON is right bisector of AC OO 3
PM and QN intersect each other at pmnt &\\ - - §
Required ey
Th: altitude of A4B(C lies at pmmag/@\gﬁg ’ ( §
Join A to O and extend 1t t-:::- it \BC at D. 5
Proof N N E
Statements Reasons ‘E
mAB = mAC Given :g’
1 — 1 | | D
—z-mAB = E-mAC' Dividing both side by 2 §
A0 = AP al
In AAQO < AAPO
LAPO = ZAQO Each 90” (Given)
@ = AP Already Proved
AO = AO Common
AAPO = AAQO HS=HS
ZPAO = £Z0OAO (1) Corresponding angles of congruent triangles
ABAD < ACAD
AB= AC Given
AD=AD Common




~AD 1 BRC

Point O lies on altitude 4D

Q.4
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| ZBAD = ZCAD | Proved from (i)
ABAD = ACAD SAS=S85.AS
ZODB = Z0DC Each angle 1s 90° (Given)
mZODM +mZ0DC =180° Supplementary angle

Prove that the altitudes of a triangle are concurrent.

Given

In AABC

AD BE.CF areits altitiudes

ieAD L BCBE L AC.CF L AB

Required AD,BE and CF are concurrent

Construction:

Passing through A, B, C take

Proof N
Statemen{s
5[0 &
AB|QC

S ABCQisa |™

Hence A_Q = BC

Similarly AB = QC

Hence point A is midpoint RQ
And AD | BC

BC
AD

CF

P ————

RQ
B

Thus AD L is right bisector of E
similarly BEis a right bisector of RP and

1S right bisector of PQ

... AD,BE,CFare right bisector of sides of A POR

E, BE and CF are
Concurrent

R_Q| ﬁﬁ“ﬂ and Q_P‘ AB resp@ torming a APQR
A

Reasons

Construction

Construction

(Given

Opposite sides of parallelogram ABCQ
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Theorem12.1.6

The bisectors of the angles of a triangle are concurrent

Given

AABC

To Prove

The bisector of £A., 2B, and ZC are concurrent
Construction:

Draw the bisectors of ©“B and ZC which intersect at

point 1. From I, draw

IF L AB,ID.BCandIE LCA
Proof

Statements

ID=IF

Similarly
ID = 1E

S IE=TF
So the point 1 1s on the bisector of ZA ... (1)

Also the point I 1s on the bisectors of ZABC and ZBCA ... (1

| Thus the bisector of ZA, ZB and ZC are concurrent at |.{\ ¢

O

Reasons

(Any point on bisector of
an angle 1s equidistance
from 1ts arms.

Each = ID

@nstruction

{From (1) and (11)}

D)
@

www.pakcity.org
A
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Q.1 Prove that the bisectors of the angles of base of an isosceles triangle intersect each
other on its altitude.

Given
AABC

Exercise 12.3

AB=AC Due to isosceles triangle

Bisect 2B and £C to intersect at point O Join A to

J\ <O
altitude of AABC AD L BC (@\

Proof

Statements

In AABC
AB= AC
ZB = ZC
| 1

—mMsB==m.C
2 2

/1=/3
AABO < AACO
AO = AO
AB=AC
BO=CO

AABO = AACO
AABD <> AACD
AD=AD

/7= /8
AB=AC

AABD = AACD
/5+/6 =180
/5= /6=90°

So AD 1L BC

 AD Passes from point O

“Reasons

’@

Mviding both side by 2

Given
Due to 1sosceles triangle

Supplementary angles

@@ “extend to BC at D AD is the

tsosceles triangle opposite angle are congruent

www.pakcity.org
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Q.2 Prove that the bisectors of two exterior and third interior angle of a triangle are
concurrent
C
1"\ LY . l\.‘l
P/ - ()
_ ~ ]
Given
AABC .
Exterior angles are ZABQ and Z/BAP AT and BS intersect each other at point O theretore jo1
OtoC
Draw the angle bisecter of C
1= /2
Construction
OM LCQ,0OLL AB, ON LCP
Proof

Slatements Reasons

Hence Angle Bisector of C Comparing equation (1) and (11)
i,e 2l =2
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Review Exercise 12

Which of the following are true and which are false?

Bisection means to divide into two equal parts (True)
Right bisection of line segment means to draw perpendicular which passes through the
midpoint of line segment (True)
Any point on the right bisector of a line segment is not equidistant from its end points
(False)
Any point equidistant from the end points of a line segment 1s on the right bisector of it
(True)
The nght bisectors of the sides of a triangle are not concurrent (False)
The bisectors of the angles of a tnangle are concurrent (True)
Any point on the bisector of an angle 1s not equidistant from 1ts arms (False)

Any point inside an angle equidistant from its arms, 1s on the bisector of 1t (True)

If CD is right bisector of line segment AB , then
(i) mOA = (i) m AQ=
Solution

(1) mOA =mOB
(i) mMAQ=mBQ

v

Define the following

Right Bisector of a Li
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A line / 1s called a right bisector of a line segment 1f / 1s perpendicular to the line segment
and passes through 1ts midpoint.

Bisector of an Angle

A ray BP 1s called the bisector ot m 2 ABC, it P 1s a point 1n the interior ot the angle
and mZABP =m/ZPBC.
C

p
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Q.4 The given triangle ABC is equilateral triangle and AD is bisector of angle A, then find,

the values of unknown x°, y° and z°.
Solution

In equilateral triangle all side are equal to each and there angle of the triangle equal to 60°.
S0

ZB=z°= 60°

AD 1s the bisector of £A
LA =60°

.. When angle A is bisected
be — 3‘f'CIJ

XY = —l—ﬂzﬁA
2
— ] « 60°
:
x“=30°
y°=30°  (vx°=)°)

So x° =y° = 3(0°

Q.5 In the given congruent triangle LMO and LNO find % nknowns x and m given
ALMO = ALNO -

O@
mLM = mLN é@
2x+6=18 @%S
ox =18 -6 <>@

2x = 14

=

Z
¥ =6 Unit

mMO = mON
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som o= 12 umt

Q.6 CDis right bisector of the line segment AB
(1) If mAB=6cm then find the mAL and mLB

-

Solution

L is the midpoint of AB _
A - B

SmAL =mlLB : P

T 1 1 _ f,—fff
mAlL =—mAB =—x06
- - DL’

SomAL = 3cm



(1)
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S ——————

mml.B — 3cm ( mAl - mf.B)

If mBD = 4cm then find m AD

mAD =mBD (Any poimnt on the right bisector of a line segment 1s equidistant from its end

points. )

mAl) = 4

mm — 4
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Unit 12: Line Bisectors and Angle Bisectors

Overview

Right Bisector of a line seement:
Right bisection of a line segment means to draw a perpendicular at the mid-point of line
segment.

Bisector of an angle:
Bisection of an angle means to draw a ray to divide the given angle into two equal parts.

Theorem 12.1.1
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Statement:

Any point on the right bisector of a line segment 1s e@s’[ant

from its end points. O

Given \\O

R

A line LM intersects the line segment A \ﬁle point C Such

that ZM 1 AB and AC = BC . Pis aﬁ@ on LM

To prove N

PA=PB R\ <>\

Construction RO

Join F to the point A4 an

Proof

Statements Reasons

In AACP < ABCP
AC = BC Given
LZACP = ZBCP Given PC 1 AB, so that each £ at C =90°
PC = PC Common
SAACP = ABCP S.A.S Postulate
Hence PA = PR (Corresponding sides of congruent triangles)

Theorem 12.1.2
t Converse of Theorem12.1.1}

Any point equidistant from the end points of a line segment
1S on the nght bisector of 1t.

Given

AB 1s a line segment. Point P 1s such that P4 = PR




To prove
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The point P 1s the on the nght bisector of AB

Construction
Join P to C, the midpoint of AB
Proof

Statements

In AACP <> ABCP
PA=PB
PC=PpPC
AC = BC
L AACP = ABCP
ZACP = ZBCP (1)
But mAACP +mBCP =180 (11)
S mZACP =m A BCP =90"
ie PC | AB (iii)
Also CA=CB (iv)
. PC is aright bisector of AR
i.e. the point P is on the right bisector of AB

Reasons

Given

Common

Construction

IS =NNN

Corresponding angles of congruent triangles
Supplementary angles

From (1) and (11)

m/ACP =90° (Proved)

Construction

from (1) and (1v)

%)
f@“@%’

O

©
A

A N
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