CONGRUENT TRIANGLES

Congruent Triangle

A 8}

Let there be two triangles ABC and
DEF. Out of the total six (1 - 1)
correspondences that can be established
between AABC and ADEF. One of the
choices is explained below.
In the correspondence A ABC <> ADEF it
means.

LA & /D (LA corresponds to ZD)
B LE (/B corresponds to ZE)
LC e LF  (ZC corresponds to £F)

AB < DE ( Ecorresponds to ﬁ)
BC ¢ EF (BC corresponds to EF)

CA & FD (CA corresponds to FD )
Congruency of Triangles _
Two ftriangles are said to be

congruent written symbolically as, =, if

there exists a correspondence between
them such that all the corresponding sides
and angles are congruent i.e.

AB=DE /A=/D
If and

BC=EF £B=/E
[CAEFD LC=/LF

Then AABC = ADEF

A ]
B/\ L [/\ [.

(Note|

(1) These triangles are congruent w.r.t.
the above mentioned choice of the (1 — 1)
correspondence. '

(ii) AABC=AABC
(iil) AABC=ADEF ¢ ADEF=AABC
vy If AABC = ADEF and
AABC=APQR , then ADEF=APQR
In any correspondence of two

triangles, if two sides and their included
angle of one triangle are congruent to the
corresponding two sides and their included
angle of the other, then the trtangies are
congruent.
In AABC < ADEF, shown in the
following figure.

AB=DE
If | ZA=/D

AC=DF

A n

B3 < L

Then AABC=ADEF (S.A.S. Postulate)

Theorem

In any correspondence of two
triangles, if one side and any two angles of
one triangle are congruent to the
corresponding, side and angles of the
other, then the triangles are congruent.
(AS A=ASA)



In AABC <> ADEF

£LC=/F

i To prove

AABC <> ADEF

Construction

Suppose AB #£DE , take a point M

fEAE on DE such that AB=ME . Join M to F
~ BC=EF
Statements Reasons

In AABC <> AMEF

AB =ME ... ... @) Construction

BC=EF .......... (ii) Given

LB = LB .o A1i1) Given
& AABC = AMEF S.A.S. postulate
So, /C = /MFE (Corresponding angles of congruent

triangles)

But ~£C=/DFE Given

/DFE = /MFE Both congruent to ZC

This is possible only if D and M are the

same points, and. ME =DE

So, AB =DE ......... (iv)
Thus from (i), (iii) and (iv), we have
AABC = ADEF

AB =ME (construction) and

ME =DE {(proved)
S.A.S. postulate

In any correspondence of two
triangles, if one side and any two angles of
one triangle are congruent to the
correspondence side and angles of the

other, then the triangles are congruent.

(SAA=S5.AA)

B

In AABC <> ADEF
BC=EF, /A=/D, /B=/E

To Prove.
AABC = ADEF

A D
© 5
.
r



Statements Reasons
In AABC & ADEF
ZB=/ZE Given
BC =FF Given
ZC=/F iI’S\ i {DAéiE ZE, (Given)
AABC = ADEF el = AR
A

If AABC and ADCB are on the opposite
sides of common base BC such that

BCbisects AD.
AABC and ADCB are on the
opposite sides of BC such that

ALL1BC, DM LBC,AL=DMand AD is
cut y BC atN.

AN = DN
Statements Reasons
In AALN © ADMN
AL =DM Given
ZALN = ZDMN Eacr:ll al;gle l;s right angle
ZANL =z ZDNM Sj\ :a—-d;gA e;

Hence ﬁ Eﬁﬁ

Corresponding sides of = As.




Exercise 10.1

1. In the given figure.
AB =CB, £1=22.
Prove that
AABD =ACBE
AB=CB
L= 22

AABD = ACBE
Statements Reasons

In AABD > ACBE

AB =CB Given

Zl= 22 Given |
ZABD = ZCBE Common angle
AABD = ACBE ASA=ASA

(2) From a point on the bisector of an
angle, perpendiculars are drawn to the arms of
the angle. Prove that these perpendiculars are
equal in measure.

ZABC, BL he bisector of ZABC, M any
point on BL,MP perpendicular on AB,
MQ i IBC.

To Prove MP = m

Statements
In ABMP«> ABMQ
Z1 = £2 BL bisects ZPBQ
43 = Z4 Each = 90°
BM = BM Common
ABMP = ABMQ AS.A=AS.A
PM = oM Corresponding  sides  of the congruent

triangles.




(3)  In a triangle ABC, the bisectors
of ZB and ZC meet in a point I. Prove
that I is equidistant from the three sides
of AABC,

In AABC, §T,C§ are the bisectors of the
angles B and C respectively.

To Prove

[ is equidistant from the three sides of
AABC je. IP=IQ=IR

IR LAC,1Q 1BC.IP | AB

—_—

Statements

[ i
In  AIPB < AIQB

Z1 = ¥

/P = ZQ Each = 90°

B iy B Common

AIPB E A‘[QB A.S.A E A.S.A ) ) )
— —- _ Corresponding sides of congruent triangles
P = [Q ()

Similarly AIRC = AIQC
9 = IR (ii) Corresponding sides of congruent triangles
P = Q = R By (i) and (ii) J

A

I two angles of a triangle are congruent, then the
sides opposite to them are also congruent.
Given §

In AABC, /B = /C

AB =AC

Construction |

Jraw the bisector of ZA, meeting BC at the point D.




gtatements Reasons
In  AABD < AACD )
AD =AD Common
/B=/C Given
Z/BAD = /CAD Construction
- AABD = AACD S.AA. =S.AA.
Hence AB =AC Corresponding sides of congruent triangles

-
)

If one angle of a right triangle is of 30°, the A

hypotenuse is twice as long as the side opposite to

In AABC, m«£B = 90" and m2C = 30°
mAC =2mAB
Construction

At B, construct ZCBD of 30°. Let BD cut AC at the point D.

Statements

Reasons

In  AABD, m/A =60°
mZABD =mZABC — mZCBD = 60°

mZADB = 60°
AABD is equilateral

AB =BD =AD

InABCD, BD= CD
Thus

B = AD £ mCD
=mAB+mAB
=2(mAB )

mZABC =90°, m £ C = 30°

m£ABC =90°, m £ CBD = 30°
Sum of measures of Zs of aA is 180°
Each of its angles is equal to 60°

Sides of equilateral A
ZC = ZCBD (each of 30°).

FXBEA_BEII](IEE—BBE_A—B

]




Example

opposite to it, the triangle is isosceles.

Given

If the bisector of an angle of a triangle bisects the side

In AABC, AD bisects ZA and BD = CD

To Prove B 4 I
AB = AC
Construction
Produce AD to E, and take ED = AD.
jointCto E
Proof
Statements Reasons
In AABD & AEDC
AD=ED Construction
ZADB = ZEDC Vertical angles
BD=CD Given
AADB = AEDC S.A.S. Postulate
AB=ZEC ..oovvvveeeeerennn, (1) Corresponding sides of = As
and ZBADz=<E Corresponding angles of = As
But  /BAD = ZCAD Given
ZE = /CAD Each = ZBAD
In  AACE, AC=EC.......... ) ZE = ZCAD (proved)
Hence AB=AC From (1) and (2)




