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 & 2D (LA corresponds to /D)
B LZE (/B corresponds to ZE)
LC e LF  (ZC corresponds to £F)

AB < DE ( ﬁcorresponds to ﬁ)
BC ¢ EF (BC corresponds to Eﬁ)

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

B“(EEE ZB=/E
[CAzFD LC=/LF

Then AABC = ADEF

A ]
B/\ L [/\ [.

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

(ii) AABC=AABC
(iii) AABC=ADEF ¢ ADEF=AABC
vy If AABC=z=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{£A=/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

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

In AABC <> AMEF

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

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

ZB = LB 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 = A DEF

A D
© 5
.
b
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Statements Resoons
In AABC & ADEF
ZB = /ZE Given
BC =FF Given
LC=/LF LA= {D, 4B = /E, (Given)
AABC = ADEF ASA.=ASA
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

AL1BC, DM 1LBC,AL=DMand AD is
cut y BC atN.

AN = DN
Statements Reason S
In AALN <& ADMN
E = W Given
ZALN = ZDMN 5301{ al;gle i:*» right angle
ZANL = ZDNM ) ;m:a-d;i e;
AALN = ADMN AALESA

Hence ﬁ Eﬁﬁ

Corresponding sides of = As.
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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
VAP 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,
MQIIBC.

To Prove MP = m

Statements
In ABMP«> ABMQ
21 = 42 BL bisects ZPBQ
Z3 = Z4 Each = 90°
BM = BM Common
ABMP = ABMQ AS.A=AS.A
PM = oM Corresponding  sides  of the congruent

triangles.
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(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, ET,C_g are the bisectors of the
angles B and C respectively.

To Prove

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

Construction|

IR LAC,1Q 1BC.IP | AB

Statements

—

In  AIPB < AIQB

£ = ¥ Given

/P = ZQ Each = 90°

B L B Common

AIPB = AIQB ASA=ASA . . _
— —- _ Corresponding sides of congruent triangles
IP = IQ (1)

Similarly AIRC = AIQC
IT) = IR ...(11) Corresponding sides of congruent trian;glcs
P = IQ = IR By (i) and (i) J

Theorem | :
I two angles of a triangle are congruent, then the S
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.
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gtatements

Reasons

In  AABD < AACD
AD =AD
LB = /C
ZBAD = /CAD
AABD = AACD

Hence AB =AC

Common
Given

Construction
S.AA =S.AA.

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 m~C = 30°
mAC =2mAB
Construction

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

gtatements

Reasons

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

mZADB = 60°
AABD is equilateral

AB =BD =AD

InABCD, BD= CD
Thus

AC=mAD +mCD
=mAB+mAB
=2(mAB )

mZABC =90°, m £ C = 30°

m£LABC =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°).

?\BEEand@;]—SBE_A_B

_—

www.taleem360.com



Example A

If the bisector of an angle of a triangle bisects the side
opposite to it, the triangle is isosceles.
Given

In AABC, AD bisects ZA and BD = CD

o B 1l I
[0 Prove 5 7 C

AB = AC

Construction

Produce AD toE,andtakeﬁzE.

joint Cto 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
i ZE = ZCAD ] Each = ZBAD
In  AACE, AC=EC.......... ) ZE = ZCAD (proved)
Hence AB=AC From (1) and (2)
Exercise 10.2
Prove that a point, which is equidistant from the P

end points of a line segment, is on the right bisector of
the line segment.
AB is a line segment. Point P is such that PA=PB

Point P is on the right bisector of AB.
Construction

Join P to C, the midpoint of AB

www.taleem360.com



Statements Reasons

In AACP«> ABCP

PA=PB Given

PC=PC Common

AC=BC Construction

AACP = ABCP S$.8.8=8.8.5

/ACP = ZBCP e Corresponding  angles of  congruent

But mZACP + mZBCP= 180°..Gi) | ANEIeS
mZACP = mZBCP = 90° supplementary angles,

or PC.LAB D) From (i) and _(n)
- mZACP = 90° (proved)
Also CA=CB sV .
construction

PC is a right bisector
Of ABi.e, the point P is on the from (iii) and (vi)
right bisector of AB.

Theorem I ,\

D
In a correspondence of two /\ i \
triangles, if three sides of one triangle are R
congruent to the corresponding three sides ./ XC . "
of the other, then the two triangles are
congruent. 3%,
(8.8.5.=S.8.5) v :

In AABC <> ADEF
Ezﬁl‘i,gasgﬁand CA=FD

To Prove:
AABC = ADEF

Construction

Suppose that in ADEF the side EF is not smaller than any of the remaining two sides.

On EF construct a AMEF in which, £ FEM = /B and ME = AB. Join D and M. As shown
in the above figures we label some of the angles as 1,2,3 and 4.
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e

Statements Reasons
In AABC & AMFEF
BC=EF Given
4B = ZFEM Construction
AB=ME Construction
i AABC = AMEF S.A.S postulate
and CA=FM ................... (i) (Corresponding sides of congruent triangles)
Also CA=FD.................... (it) Given
. FM=FD From (i) and (ii)
In AFDM
L22 L4 (i) FM=FD (proved)
Similarly L1 =243 ................ (iv) . &
mZ2+msl =ms4 + ms3 {from (iii) and (iv)}
mZEDF = m/EMF
Now, InADEF ¢« AMEF
EEFM" Proved
And mZEDF = mZEMF Proved
DE=ME Each one = AB
ADEF = AMEF S.A.S postulate
Also AABC = AMEF Proved
Hence AABC = ADEF Each A = AMEF (Proved)

Eiyaniid

If two isosceles triangles are formed on the same
side of their common base, the line through their vertices
would be the right bisector of their common base.

Caven

AABC and ADBC are formed on the same side of BC

such that

E;—;xé,l_)ﬁgﬁ, AD meets ﬁEatE

EEEEE,E.LBE
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Statements

Reasons

In AADB & AADC

AADB = AADC
5 Ll= L2
In AABE & AACE
AB=AC
LY =22
AE=AE
AABE = AACE
BE=CE
L3=/Z4 ... I

B mZ3 = mz4 = 9°
Hence EJ_-I;E

mZ3+ms4=180°......... 1}

Given

Given

Common

S.S.S =8.8.S.
Corresponding angles of = As

Given
Proved
Commnion

S.A.S. postulate’
Corresponding sides of = As

Corresponding angles of = As
Supplementary angles Postulate
From I and 1

Corollary: An equilateral triangle is an equiangular triangle.

Ql. In the figure, AB=DC . AD=BC.
Prove that ZA = £C, ZABC = ZADC.

AB=DC

LA =ZC
ZABC = ZADC

To prove

Proof

Exercise 10.3

Statements

Reasons

In  AABD & ACBD
AB=DC
AD=BC

Given

Given
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‘BD=BD Common
AABD = ACBD 5.8.8§=8S8.8
LA=C . o F o
L= 24 .. G) Corresponding angles of congruent triangles
L2223 ... Corresponding angles of congruent triangles
Ll+£2= 13 +£4 Adding (i) and (ii)
ZABC = ZADC
2. In the figure, f:I-\I_EK/I“I;, MN=Ip. N p
Prove that ZN=/P,/NML= /PLM.
Given |
LN=MP
LP=MN . \
LN = /P, ZNML = ZPILM
Statements Reasons |
'In  ALMN < ALMP
LM = MP Given
I:I; s m Given
ILM=LM Common
ALMN = ALPM S55=88.58
<N = £P Corresponding angles of congruent triangles
/NML = /PLM . |
Corresponding  angles  of congruent
triangles J

Theorem

If in the correspondence of the two right-angled triangles, the hypotenuse and one
side of one triangle are congruent to the hypotenuse and the corresponding side of the other,

then the triangles are congruent. (H.S=H.S)

A

B ' C
Given B

" In AABC ¢ ADEF

E F
4B = £E (right angles)
CA=FD , AB=DE
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AABC = ADEF

Construction.

Produce FE to a point M such that
EM =BC and join the points D and M.

Proof’
Statements Reasons
In m/DEF + mZDEM = 180°...(1) (Supplementary angles)
Now MZDEF=90".....c.ccceeiinnns iy | (Given)
mZDEM = 90° {from (i) and (i)}
In AABC < ADEM
BC=EM (construction)
; (each £ equal to 90°)
5 Z/ABC = Z/ZDEM
i AB=DE (given)
- AABC = ADEM S.A.S. postulate
And ZC=sM (Corresponding angles of congruent
CA=MD triangles)
S — (Corresponding sides of congruent triangles)
But i = F_D- (given) :
MD=FD
In ADMF Each is congruent to CA
LF=4M FD=MD (Proved)
But ZC=z=s4ZM (proved)
£LC=LF (each is congruent to ZM)
In AABC <> ADEF
| AB=DE (given)
ZABC = /DEF (given)
PO =AR (proved)
(S.AAA=S.AA) _J

opposite sides are congruent, then the triangle is isosceles.

n

in AABC, BD LAC, CEL AB
Such that BD = EE
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’roof

Statements Reasons ]
In  ABCD < ACBE B
£BDC = Z/BEC BD L AC,CE L AB(given)
= each angle = 90°
BC=BC Common hypotenuse
BD=CE Given
ABCD = ACBE H.S.=H.S.
£BCD = LCBE Corresponding angles of = As.
Thus ZBCA = ZCBA
Hence E o KE In AABC, LBCA = ZCBA
|
L In APAB of figure, PQ.lABand PA =B,
prove that X(:) = BQ and ZAPQ = £BPQ.
o ery
In APAB, PQ_LAB and PA=PB
AQ=BQand ZAPQ= /BPQ
A . b
| Q
Statements Reasons 1
In  AAPQ ¢> ABPQ
PA=PB
Esf’a Given
APAQ = APBQ Common
o o HS=HS
AQ=BQ Corresponding sides of congruent triangles
ZAPQ= ZBPQ Corresponding angles of the congruent
triangles.

2 In the figure, m£C = m4D = 90° and BC = AD. Prove that AC = BD

and ZBAC = ZABD.
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A B
(Cen

m£C = msD = 9%0°
BC=AD

{oProve
AC=BD
ZBAC = LABD

Statements ' Reasons

In AABC ¢« AABD
mZC =mLD Each of 90°
BC=zAD Given
AB=AB Common
AABC = AABD EESEHS
AC=BD

Corresponding sides of congruent triangles
£LBAC = LABD

Corresponding angles of the congruent
triangles

3. In the figure, m£B = m£D = 90° and AD = BC. Prove that ABCD is a rectangle.
D c
. 3

2
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ABCD is a rectangle

m«ZB=m £ D=9, AD = BC

Statements Reasons
‘In  AABC <5 AADC r _

mLB = mZD Each of 90°

AD=z=RC Given

AC=ACT Common

AABRC = AADC HS=H.S

AB=DC

LY = /2 (1)

L4 = /3 )

L1+ L4 =22+ ial3

ZA =£C=90°

ABCD is a rectangle By (i) and (ii) ]
4, Which of the following are true and which are false?
(i) A ray has two end points.

(i)  Ina triangle, there can be only one right angle.

(i)  Three points are said to be collinear if they lie on same line,
(iv)  Two paraliel lines intersect at a point.

(v) Two lines can intersect only in one point.

(vi) A triangle of congruent sides has non-congruent

(11) True
(iv}y  False {(v) True -
5. If AABC = ALMN, then
(i) ‘WEM=R Y AL
(ii) MAN Z s o
iii mZA= ...

(ii)
(i)

msZM = ms/B
msLN=msC
m/A = m/L

D

\

S

(iii))  True -
(vi)  False
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6. If AABC = ALMN, then find the unknown x.
C M E

80° 40° e

40° 80"1_ ) N
3

8. If APQR = AABC

x = 60° , then find the unknowns.
7 Find the value of unknowns for the APQR = AABC
eiven congruent triangles. PQ=AB
Xx=3
BC=QR
—>z=4cm
AC=PR
' y—1=1
AABD = AACD
- y=5+1
BD=DC y = 6em
G Sm—3=2m+6 ~.X=3cm, y = 6cm, z = 4cm

_ Sm—2m=3+6 , A
9 / \ \\‘ ¥

m= ,—3‘ =53 “:" P § Q \ I
/ ) ’-”;: o \

Also /

4

— 2N

ZACD = ZABD = £ \\\\\
Angles opposite to congruent sides are
congruent

5x +5= 55

5x = A=

X s 50

50
X = 5
X = 10
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