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Definition:

a) 10 C s a point on AL such that mfC - mBC . then C s sad

10 be the midpomts ol 5. /,\-
b)  Am line through C (midpoint of 45 ) is called the bisector of 2 g =

ABie. K1 s the bisector of A18. L/
c) I a bisector of a line segment is perpendicular to the line L

seament as well, then it is said to be “right-bisector™. In the

figure LCis the right bisector of Bbecause it passes \ - T

through its midpoint (" and is also perpendicularto 4B8.

A D

d) If a point D exists in the interior of an angle ABC, such that

mZABD = mZDBC then BDis called the bisector of angle

ABC. i C
e) Distance of a pomt from a line is the length of perpendicular P

drawn_from the point to the line. Distance ol ” from ABis

m@. where FI;Z) VAB. Y Q B

|| THEOREM 12.1 |

Any point on the right bisector of a line segment is equidistant from ¢nd points of
the segment.

Given: A line AN intersects the line scement 4B at the point R M
such that MV is the right bisector of 48 which cuts A8 at R. Let
| P be a point on AV,

] Construction: \
: o I

loin P to points . and B.

b

| To Prove: P is cquidistant from A and B i.e. mPA =mPB . T!! §
Proof:
Statements Reasons
In APRA——> APRB
PR=PR Common
AR = BR Given
Ll=22 Right angles
E APRA = A\PRB (S.AS=8.A.5)
Hence A= PR Corresponding sides of congruent triangles
This means that P is equidistant '
from .4 and B.
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BD is the perpendicular bisector of AC. Find AD.

Solution:
AD=CD perpendicular bisector theorem
Sx=3x+14 substitute.
x=1 solve for x
AD =5x €
=5(7)
=33

lI THEOREM 12.2 ]

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

of it.
Given: P is equidistant from the end points of AB ie. PA=PB p
To Prove: .
P lies on the right bisector of 4B.
Construction;:
Draw a perpendicular on AB, meeting ABat R. 112 _
; A R B
Proof:
Statements Reasons
In APRA<——>APRDB
Pi<PB Giten
PR=DPR Common
mZl = msL2 =90 Construction
APRA = APRB (S.A.S=S.A.8)
Hence PR = PR Corresponding sides of congruent triangle
. PRis the right bisector 01"_/_4_? or
P lies on the right bisector of PR

l THEOREM 12.3 |

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

Given: In A4BC, DO and EO are the right bisectors of AB and BC respeclwely and
intersects each other at O. Join O to F which is midpoint of
AC. '

To Prove: The right bisectors of the sides Fé, BC.ACofa
triangle are concurrent at O.

Construction: Draw the right bisectors of 4B and BC

which intersect at O. Join Oto A4, B, C.
Proof:

Statements Reasons
In AAOB
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O lies on the right bisector of AB Given
A0 = BO——(1) O is on right bisector of AB
Similarly in ABOC
BO=CO—>(2)
Hence 40 =CO From (1) and (2)
Or O is on the right bisector of 4C | O is equidistant from 4 and C

Hence the right bisectors of three
sides of a triangle are concurrent at
point O.

: ]| THEOREM 12.4 _||

Statement: Any point on the bisector of an angle is equiﬂistant from its arms.
Given: OM is the bisector of ZAOB.

P isany pointon OM.

To Prove:
P is equidistant from the arms of ZAOB i.e. PR=PQ .
Construction: x
Draw PR 1 OA and FQL_C}E?- a 5
Proof: 2 Q B
Statement Reasons
In  APRO«—» APOQ
ZPOR = ZPOQ Given
 £PQO=ZPRO Right angles
PO =PO Common
APRO =APOQ (ALAAS=AAS)
Hence PR=PQ Corresponding sides of congruent triangles
| i.e. P is equidistant from BA4 and
'1 BC.

|| ~ THEOREM 12.5 |'|

Statement: Any point inside an angle, equidistant from its arms, is on its bisector.
Given: P is a point lies inside LAOB,

Such that PR = E where PR L OA and ‘}—’@l OB

To Prove: OP lies on the bisector of ZA0B

Construction:

Joint P to O. Draw perpendicular PR and PQ on OA and

OB.



https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www. Perfect24u.com

Proof:
Statements Reasons

in NOPR === AOPQ

70 = PO Common

PR~ m Ciiven

ZPRO = ZPQO Right angles
& AOPR = AOPQ (SAS-SAN)
Hence #POR = ZP0OQ Corresponding angles ol the congruent triangle
Or OF is the bisector of L4 | e

EXAMPLE @

For what values of x does P lies on the hisector of ZA?

Solution:
From the converse of the angle bisector theorem 2 lies on the biscetor ol =0 il P s
equidistant from the sides ol 2L sowhen 22 ),

BP=C'P set segment lengths equal
X+3=2x-] substitute expressions for seaments fengths
d=x sohve for v

Thus the point /7 lies on the bisector ol .4 when y =4,
An anegle bisector of diriangle is the biseetor ofithe interior angle of the triangle.

| © , THEOREM412.6 . |

Statement: The biscectors of the angles of a triangle are concurrent.

Given: BD and ¢ are the bisectors of B8
And £ of AABC, which intersects cach other at D.
Jom D with A.

To Prove: DA is bisector of ZA.

Construction:
From D.draw DK L BC. DL+ (.1 and DM L 1L,
Proof:
Statcments : Reasons
As D lies on bisector of 28 Given
DK = DM ——5{1) Distance of D from the arm of’ 2B
Similarly ) lies on the bisector of ¢
BE £ D313 Distance of ) trom the arms ol 2¢
Hence DI = DA From (1) and (2)
e 1 lies on the bisector vl 1) s equidiistant from boand M

Or 1 isthe bisector ol
Or the bisectors of the angles ol the
\IAC are concurrem.
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Definition:

The point of concurrency of the three angle bisectors of a trian-
gle is called the “Incentre™ of the triangle. The “Incentre™ always
lies inside of the triangle. The ~Incentre™ is equidistant from the
three sides of the triangle.

- EXERCISE 12.1

Q1: If the diagonals of a quadrilateral are the right bisectors of each other, then
prove that all the sides oI the auadrilateral are congruent.

Given: ABCD is a quadrilateral. AC’

D C
And BD are the two diagonals meet at O |
Such that 04 = OC = OB = 0D A
mLZ =ms2=ms3=mzsé )4
To Prove: AB=BC 20Dz AD
Proof: p i
Statements Reasons
In ABOC «—— ADO('

OC =0C Common

OB =0D Given

mL2 =ms3 Given

ABOC=ADOC (BN B=8.AS)

So BC=CD
Similarly we can prove that
CD=D:A and DA= AB

Corresponding sides of congruent triangles

Q2: If PR and 7S are | RS,PM =MT and mZPMT =90°. Prove that APRM
= AMTS.
Given:

PN = MT

mel = s =907

R = IS R
To Prove:

APRM = AMTS
Proof:

Statements
APRA «—— AMTS

Reasons

In

PA = T
cm_l=mz2

RM = MS

APRM = AMTS

Given

Each is 90" (Given)
Given
SAS=8SAS
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Q3:If £3=/4 and aﬁ} bisectors ZPQR, prove that M is the midpoint of PR.

Given:

T)
Z3 = Z4, OM bisectors ZPOR 3

Such that £1= 22 M
To Prove:
PM = MR or Mis the midpoint of PR. - 2 -
Proof:

Statements Reasons
In APMQ «—> AMQR
mLl=mL2 Given
msL3 =ms4 ‘ Given
MQ=MQ Common
2 APMQ = AMQOR (A.AAS=A.AS)
Hence PM = MR Corresponding sides

Q4: Find the length of 4B.
Solution:
From the figure, AABD'= ABDC and bothare right triangles.

So ﬁ;ﬁzhypotenusé

Now (4B)’ =(BC)’ = (5x)" =(4x+3)
25x* =16x" +24x+9

OR 25x* -16x*-24x-9=0 =9x"-24x-9=0
3(3x* -8x-3)=0 =3x°-8x-3=0
=3x - 9x+x-3=0 = 3x(x=3)+1(x-3)=0
(x-3)Cx+1)=0
Sx=3=0>x=3

Now length of AB=5x= 5(3)=15 Ans.

Q5: In the diagram, BD is the perpendicular bisector of AC,
i) What segment lengths are equal?

ii) What is the value of x? A

iii) Find AB.

Solution: B

In ﬁBD e ABDC 5y
AD=DC 4x+3
» BD is perpendicular bisector of AC A D

So AB=BC (Each is hypotenuse of same triangles) \L

Now AD=DC = 7x-15=20
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= Tx=20+15=35
:us=§§=5
7
i) Here 4B=BC are equal segment
if) x=5 .
iii) E=6x—5=6(5)—5=30-5=2§ .Ans.

Q6: Can we conclude that EH bisects Z/FEG?
Solution:
i)  No, we cannot conclude that

. EH is the bisector of ZFEG
because LFHE =90°
but ZGHE #90°
if)  Yes, here we can conclude that
EH bisects ZFEG because
FH =GH and
LF =2G=90°
iii) No, here again EH
is not the bisector of
ZFEG.

Q7: Find the values of x:
Solution:
i)  Since ZB=4D=90°
So DC=BC =>3x+1=x+11
= 3x-x=11-1

= 2x=10 = [x=3]

i)  Since AC is the angle bisector of ZBAD
So LBAC = ZCAD
= 3x+14=5x-2
= 3x-5x=-2-14

/2x=/16 ﬁx:% = x=8 A (Bx+l14) B

iii) Here 7x=3x+16
Ix-3x=16

A 4

Ax =16 ::x=§=2

v

(3x+l6)
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Q8: Prove that the diagonals of a square are the right bisectors of each other.

Given:

ABCD is a square A P
in which AC and BD are diagonals. v
To Prove:

AC and —ﬁg are the right bisectors. b A C

Proof:
k Statement Reasons
In | AABD, A= /4 Angle opposite congruent sides
1274 Alternate angles ‘
Ll=12

In AAEB «—— ABEC

AB=BC All sides of square are equal
BE =~ BE Common
il = £2 Proved
AAEB = ABEC (S.AS8)
Hence AE = EC Corresponding sides
ZBEA+ ZBEC =180° Supplementary angles

ZBEA= ZBEC =90°

-Hence Eiﬁ_]) and CE 1 BD. .
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l REVIEW EXERCISE 12 l

- Q1: Select the correct answer and write the corresponding letter a, b, ¢ or d in the
box. ' '

i) Which of the following are concurrent?
(a) Angles bisectors of a triangle _
(b) Perpendicular bisectors of the sides ofa triangle
(c) Medians of a triangle  (d) All of these

ii) Which of the following sometimes is inside a triangle, sometimes coincides with a side
of a triangle, and sometimes falls outside of a triangle”?

(a) The base v (b) The altitude
(¢) The median (d) The angle bisector
ii1) Perpendicular bisectors of a triangle are:
(a) Congruent v (b) Concurrent
(c) Parallel to each other (d) Perpendicular to each other

iv) In which triangle the perpendicular bisector of the base passes through its vertex an-

gle?
(a) Right angled (b) Scalene
v (c) Isosceles (d) Acute-angled
v) In aAABC. medians {kD, BE, and CF intersect at G. If CF = 24, what is the length of
FG?
()8 (b) 12 (c) 10 (d) 16

vi) The angle bisectors'of a triangle meet at a point which is equidistant from..............
of the triangle. :
(a) The vertices v (b) The sides

(c) Midpoints of the sides (d) All of these

vii) In an equilateral triangle, all the perpendicular bisector are:
(a) Congruent v (b) Concurrent
(c) The angle bisector as well (d) Parallel

viii) Point of intersection of the angle bisectors of a triangle is equidistant from............
of the triangle.
(a) The vertices v (b) The sides
(c) Midpoints of the sides (d) All of the above


https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www. Perfect24u.com

Q2: Prove that if both palrs of oppomte sides of a quadrllateral are congruent, th then
the in the given figure AB =AD and BC = BC. Prove that AC L BD and BE =

DE. y are also parallel.

Solution:

A
Given AB = AD / \
And BC =DC B - D
To Prove:
i) BE=DE
ii) AC LBD
Proof: -
Statement Reasons
In AABE «—— AADE
AB = AD Given
AE = AE Common
. mLAEB =mZAED Opposite angles of AB and AD
AABE = AADE SAS

Hence E’E = BE
But “mZAEB=m/AED
ms3=ms4

But mZ3+msZ4=180"
Hence m£3=m~24=90"

Corresponding sides of congruent triangles

Corresponding sides of congruent triangles

Supplementary angles

AC is perpendicular to BD

Q3: Prove that the diagonals of a rhombus are the right bisectors of each other.

Solution:
N o D
Given AC and BC are the diagonals of rhombus ABCD. &
To Prove: AC and BD bisect each other at right angles. }
A | B
Proof:
Statement Reasons
[n AABC «—>ABAD '
Y
AB = AB . | Common .
mZLABC = ZBAD Each is of opposite side of rhombus
BC=AD S.AS
AABC = ABAD
AC=BD Corresponding sides of congruent triangles
AB = BC
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= Q4: Prove that bisectors of the base angles of an isosceles triangle intersect each
other at the right bisector of the base. . ;

Solution:
Given in A4BC,
msA=msB

To Prove:

OD is the right bisector of AB or OD L 4B.

Proof: _
o Statement Reasons
In AAOD «— ABOD O is point of intersection of the bisectors of
ZA and ZB.
A0=BO
mLl=msL2 Bisectors of two congruent angles
AAOD =z ABOD S.AS
Hence mZ3=mz4 Corresponding angles
But mZ3+mZ4=180 Supplementary angles
= mZ3=90" Hence OD L AB

Rede%
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1. Any pointon........... of a lien segment is equidistant from its end points...........
(a) Angle bisector (b) Median (c) Right bisector (d) none
v Ans. (c¢) Right bisector *
2. 'The right bisectors of the sides of a triangle are...........
(a) Paraliel (b) Concurrent (c) Perpendicular (d) none
v Ans. (b) Concurrent
3. The bisectors of the........... of a triangle are concurrent,
(a) Angles " (b) Sides (c) Vertices * (d) none
v Ans. (a) Angles
4. -Bisector is a line that divides a segment into........... congruent parts.
(a) One (b) Two (c) Three (d) Four
v Ans. (b) Two
5. The point where a bisector intersects a segment is the........... of the segment.
Z (a) End point (b) Center point () Midpoint (d) none

v Ans. (¢) Midpoint

6. A bisector which i§ perpendicular toasegment is called...........

(a) Median (b) Right bisector.” (c) Altitude (d) none
v Ans. (a) Right bisector
* o :
7. M angle-bisector is a line which divides........... into two congruent parts.
(a) Sides . (b) Triangles (c) An angle (d) none
v Ans. (c) An angle - '
8. A line or ray which is perpendicular to the side of a triangle is called...........
(a) Altitude - (b) Bisector (c) Median (d) none
v Ans. (a) Altitude .
9.  The point of concurrency of the three angle bisectors of a triangle is called. .........
(a) Centroide (b) The-incentre  (c) Bisector (d) none
v Ans. (b) The incentre
10. The incentre is...... .....from the three sides of the triangle.
(a) Near (b) At different distance (c) Equidistant (d) none

v Ans. (¢) At different distance


https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

