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Two triangles are said 10 he congruent 10 each othe

exactly comcide.
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r. if on placing one over the other the,

ey have ex

In fact, two

triangles

are 7congn;énl.iif th

one triang

.
acdythemmeshapcmdthem‘

le are equal to the corresponding
rtriangleeachtoeaeh. din‘]

des of the othe
- Angles of one triangle are equal to angles of other I'

| size. i.e.. all the angles and all the sides of

. angles and the corresponding st
' Triangles with same shape means
triangle each to each.

' Triangles with same size means : Sides of one triangle are eq

- each to each.
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.lrl.'mglc.x ABC and DEF such that :
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B had C E - ‘*.;
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1. Congruent fi triangl inci ition i i ey
e 1gt.u-es (triangles) always coincide by superposition i.e. by placing one figure
Z.Incongmemuiangles.mesidesandtlwanglesma:coincideb superpositi
corresponding sides and corresponding angles. R 1 v el
3. The corresponding si i ] i
o (op:;e ¢ sides lie opposite to the equal angles and corresponding angles lie.

The given figure shows IWO
(i) £ZA = £D; ZB = £LE and € =LF.
(iiy AB = DE: BC = EF and AC = DF.
- A ABC 1s congruent to A DEF
and we write : A ABC = A DEF.

The symbol = is read as “is congruent ro".




In the figure alongside. A ABC = A gpp
since. ZA = ZE, therefore the side

ZA and the side opposite o
corresponding sides ie., BC ::d ZE are " D
corresponding sides. DF are
gimilarly, AB and EF are ¢ Hotk,

. CE ;‘

as ZC = £D.
5 -
Also, A andDEmcmmpoms.l ‘

Conversely, as side AB = side EF,
/D are the corresponding angles u::‘“‘""l‘“owoduwmmu £C and

4. Corresponding Parts of Congruent Triangles
(Abbreviated as - CRCT.C. are also Congruent.

| m—

CONDITIONS FOR CONGRUENCY OF TRIANGLES

| If o sides and the included angle of one 1
unglt’ 0] the other triangle, the manglcs ar:“:’:iil;r:::ttqual 10,000, ey d 3 Inchined

[@m as : S.AS. |

A D
In the figure alongside,
AB = DE; , \
BC = EF and 4B = ZE.
: & + CE - x

A ABC = ADEF [By SAS)|)

| "Triangles will be congruent only when the equal angles are the included angles

I

[‘ each of the following figures, mangles are congrucm by S.AS. :

A A

[A ABC = A PRQ] IADEF -ANML]

Proof :

Let triangles ABC and DEF have AB = DE. AC = DF and £ZA = £D.

Required to prove : A ABC = A DEF
Place A ABC over A DEF such that A falls on D and B falls on E.

Since. ZA = £D, so AC will fall on DF. A
+ AC = DF and A falls on D

- C will fall on F
Since, A falls on D, B falls on E and C falls on F L L

= A ABC covers A DEF completely
= A ABC = A DEF




de of one triangle are equal tw e

. d(d si
inclu he triangles are congruent. [Abbrev:

angles and the

, . ¢
: Zcm(d side of the other mangl; . "
In the figure alongside. LA = .
' /B = ZE
AB = DE
and.
. ASA
. AABCEADEF. [By . .

In cach of the following WW"SWPWMA\.;'
: £ A N A : { j ol '
B ¢ < ;

£ Q R g
(A ABC = A FDE] (A PQR = ,
. —_—
FProof . )
Let triangles ABC and DEF have ZABC = £DEF, A
ZACB = £DFE and BC = EF D
’!'c'qtu’"c d o prove A AB(. = A I)El' Q
Case |
—#
Let AC = DF B " C E
BC = EF (given) D '
and £C = £F (given)
A ABC = A DEF (by S.AS)
Case 2:
Let AC = DF

From FD or FD produced, cut D'F = AC
In A ABC and A D’EF, we get :

AC = D'F, BC = EF and £C = £F
= A ABC = A D’EF (by S.AS))
= ZB = ZD'EF
= ZD'EF = ZDEF B8
Now AC = D'F = DF, BC = EF and £C = £F
This is possible only if D and D’ coincide.
o A ABC = A DEF (by S.AS.)

3 If wo I : ¢
f two angles and one side of one triangle are equal to two angles and the correspondt

side of the other triangle, the trian |Abbreviated
; gles are congruent.|A :
In the figure alongside, <A = /p : | —

A D
aaa
l.nd. BC = EF
~ AABC = A DEE [By!!s]
8 c E " :

—




" tn each of the following figures, tiangiey =
T - nmby
BN c & A
[AABC = A
— A lAPQRzALm

fn I ———

Let in A ABC and A DEF, 24 = D.
/B = £E and BC = EF

A D
Required 0 prove A ABC = A DEF
Sike. <A+ LB+ ZC = 180°
and LD + ZE + £F - cE 3

= I8
= A'd*é(‘:m*ﬁr* ;
ZF /A =
= LZC'= /F ¥ 1As A - <D and £B = ZE)

Now. «B = LE, ZC = £F and BC = EF

= A A A DE) thy ASA)

3 lf three sides of one triangle are equal to three sides of the
rangles are congruent lAbbmlalad as : S.S.S.]
In the figure alongside, AB = DE,

A
BC = EF
and. AC = DF
. AABC = ADEF  [By SSS)|.

other triangle, each to each, the

’—"ln’;ach of the following figures, tnangles are congmenl by SSS.:
() i . (i)
[} " C E
|A ABC = A DFE] (A PQR = A NLM]
Proal

Let A ABC and A DEF have AB = DE, AC = Dl'andB( EF.
Reguired to prove : A ABC = A DEF

Let BC be the longest side of triangle ABC
and so EF is the longest side of triangle DEF.

Draw EG so that £ZFEG = ZCBA and N
ZEFG = ZBCA. Join D and G

Now in A ABC and A GEF,




and ZBCA = o (by A.S-A-’FzGF [As. AB:DEMACam,]

=A D
A ABC= - GE and
be - ZEDG

LA=L [
N LA =4£D
=

BC and A DEF.

= AB = DE,

AC = DF and

ZA=4£D

A ABC = A DEF (by S.A.S.)

= I

. " (

s Two right-angled riangles are u)llgl'ut'l‘lf. if Zz
. equal 1o the hypoteniise and corresponding side l
' o nght- tnangles
The given figure shows WO right-angled g A

of the other tnangle. Abbreviay, '
ABC and DEF such that :
D

hypotenuse and one side of one py; "
08: ,

/B = ZE = 90°;
AC = DF £\\
and. AB = DE
[By RH.S.] ol o ‘

A ABC = A DEF.

Proof :
Let in right angled tnaniges ABC and DEF, A D
ZB = ZE = 90°, BC = EF and AC = DF

Required to prove : A ABC = A DEF
Produce DE upto point G such that GE = AB.

-

Now show that
= AABC=AGEF (by ASA) \ \
= ZA = £G and AC = GF 8 € B N
= AC = GF and AC = DF (given) A D
= DF= GF
= £G= 4D
= LA= /D (as, =
In A ABC and A DEF <h<)
£A=4D (proved above)
4B = /DEF = 9¢° 8 c & /
= ACB m : 'u
In A ABC and A DEF, E s
AA'ADo ‘C = : "
S AmsAmmFEmAC-DF : e
(by AS.A) A

wl




‘ CONGRUENCY OF TRIANGLES

Ex.l-

Sol.

£

Which of the following pairs of triangles are congruent? Give reason.

@ AMBC:BC=dem,CA=85em, /C =70
APQR:PQ =4 cm QR =5cm, . Q = 70°

(b) \ABC : AB =4 em, BC =Scm, /B = 10°
APOR: PO =4 cm,RP =5cm, /R = 10°

() AABC : AB = § em, BC
APQR : PQ = 7 cm, QR

(@) AABC :BC =4 em,CA =5cm, 2C = N
APOR :PQ =4cem QR =5cm, 27Q = NP
Yes, ABCA = APQOR |SAS condition of congruency is satisfied|

(b) AABC : AB =4 cm, BC = Scm, 2B = I
APOR:PQ =4 cm, RP=5¢em, /R = 7P

AABC is not congruent to APQR, because two sides are equal but included angle is not same

Tem, CA =9cm
Scem, RP = 9cm

I

9 cm ]

((') A‘."B(. :.’lB = 5 cm, BC = 7 cm, (..4 e
APQR PO =T7Tcem QR =S5Scm, RP = 9¢cm i
AdBcxaneh [SSS condition of congruency is salisﬁcc{l

ABC and DEF are two triangles in which AB = DF, ZACB = 70°, / ABC = 50°, / DEF = 70° an
. EDF = 60°. Prove that the two triangles are congruent.
In AABC, ZBAC = 60° and in ADEF, ZDFE = 5(°
(" Sum of angles of a tnangle 1s 180°)
In AABC and ADEF,
AB = DF [Given]
ZBAC = ZEDF = olr

ZACB = £DEF = 70°  |Given) B v
Hence, AABC = ADFE [+ AAS-condition of congruency is sausfiq
In the given figure, /R = 25 and ZRPQ = ZPQS. R
Prove that PS = QR.
Given: ZR = £S and ZRPQ = £PQS
To prove: PS = QR
Proof: In APQS and APQR, we have A
PQ = PQ |Comn
ZPSQ = ZPRQ |Gi
ZRPQ = ZPQS [Gi
Hence, APQS = APOR l(i"

PS = QR




— l..kwmu-x,AD.LlC.CSJ.MM“AD-a,
oot Given: AB = BC.AD L BC and CE L AB [Given) A l

To prove: AD = CE

Proof: AB = BC (Given]
In AMABC. ZACB = 2 CAB |- opposite £s of equal sides are equal|
In ACE and AMDC. 2 EAC = £ACD [LACB = 2BAC)
LCEA = ZADC = W°
AC = AC
Hence, AMEC = AMDC .
AD = CE K‘:&u |
Hence proved. Fth ‘

Ex.5. In the given figure, AD bisects = A, DE | CA and DF | AB. Prove that AF = AE.
sol. Given: AD the bisector of £ BAC, DE L CA and DF L AB
To prove: AP = AE
Proof: In AFD and MED

Sol. Given: PQ and RS biscct each other at O.
To prove: (a) PR = QS (b) ZRPQ = 2ZPQS (¢) PS || RQ (d) PS = RQ .
Proof: (a) In APOR and AQOS, we have joined PR, PS, RQ and QS, OR = OS B mmmmna)

AD = AD [Common)
2 FAD = 2 DAE [~ AD is bisector of £ FAE)
JAFD = ZAED = N° [~ DF L AB and DE 1 AC) A
MFD = AMED [+ AAS-conditions of congruency is W !
Hence, AF = AE |CPCn |
mmunmurqmnsuuamhm.uo.rmm R :
@ PR = QS (b) ZRPQ = ZPQS N
() PS || RQ (d) PS = RQ 5

PO = 0Q [Givea)
ZPOR = 2Q0S [Vertically opposite £y}
Hence, APOR = AQOS [*= SAS-condition of congruency is satisfied)
PR = QS [CPeT
Hence proved.
(b) - APOR = AQOS |
Hence,  ZRPO = £0QS |CPCT)
- ZRPQ = ZPQS |
Hence proved. i
(¢) Similarly, =
‘ arly, AQOR = APOS [+ $A4S-condition of congruency is satisfied] |
| ZOQR = £0PS (cpeT) |
Hence, PS || QR '

) - AOR il [Pair of alternate interior £ s are equd] ‘
Hence, PS = RQ

Hence proved. [crctl |
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Euy,
Sl

Dti""'.' D
S G B) AE = EC.

w!® B = BC and AD = DC
» . (@) LADE = W (b) AE = EC -
¢ In MBD and ABCD, we have
AH =
."”, N 7’: |Given|
|Given)
B = BD (C |
Hence VIS8 490 [~ S5S-condition of congruency is satisfied|
%) . ADB = . CDR (CPC n
But. < DB and . CDB form a hinear pair of angles.
. ADB = . COB = %
<ADE = LCDB = wr [Vertcally opposite £ s
S ADE = wr H 4
b) In wADE and AMCDE, we have DE common
AD = DX [Given)
JADE = ZEDC = o
So MDE = ACDE [ ASA-condiion of congruency s satisfied |
Hence, AE = EC Hence proved.
In the given figure, AB = AC and AP = AQ. Prove that: A
(@) AAPC = AAQB. (b) ABPC = \CQB. K
Gives: AB = AC and AP = AQ o e
To prove: (a) AAPC = AAQRB (b) ABPC = MCQB ' X
Proof: AB - AP = AC - AQ |- AP = AQ) 7. N\
e PB = QC Z”/'/ \\’
(@) In AMPC and AQB. we have < A ——s.
AP = AQ |[Crven|
V4 P‘(‘ = 4 R-“Q l(.l"li...u '\!
AB = AC ‘(u\c(‘l;
Hence, AAPC = AMMQB [~ S4S-condition of congruency 15 “;"":: ’\1
CP= BQ
Hence proved.
(b) In ABPC and ACQB, we have BC s {Proved above|

- and CP = BQ .
ot [ §55-condition of congruency is setshied]

’ ABPC = ACQB
":':::mnumum-m.nw = CE. Prove that MEB = MDC. 2 |
nd it oerl o/ D
o mw i) L =N
3 [Given] ©

- cE=B>

ool bl SR




Ex.10.

Ex.1l.

Sol.

Ex.12.

Sol.

. Given: €

AC=AB

7 = (.
JEAB= £ DA ic

Also, oo CAC 2
AEB = M pC (* SAS condition of congruency i ::?““1‘

Hence proved.
e. The bisector of the angle BCA meets AB in D. A point Y lies on ¢p 3

ABC is @ triangl !

AD = AY. Prove that L CAY = Z ABC.

‘D is the bisector of ZACB.AD = AY

To prove: £ CAY = £LABC

Proof: Let ZACD = £ BCD = x

and ZADY = LAYD =Y

In AMDC, y + X + ZDAC = 180°
/DAC = 180° - (x # y)

Also in AMBC, £ ABC + X + 180° - (x +¥) = 180°

JABC =y - X

[Sum of all Zsof aAlis 180°]

l

2AYC = 180° =¥ luntaxm
In AYC, JYAC = 180° - |x + (180° - ‘
SYAC=y - X i
From cquation (1) and (i), L2CAY = ZABC Hence P

P is any point in the AABC such that the perpendlcular drawn from P on AB and AC are oqy

Prove that AP is the bisector of 2 BAC.
Given: P is a point in ABC. PO L AB and PR L AC. Also PQ = PR
To prove: £ BAP = & CAP

Proof: In A4PQ and AAPR, we have

AP 1s common.

PQ = PR
ZAQP = LARP = W° [Given] & :
Hence, APQ = AMPR fa RHS-condition of congruency is salisﬁ:é.
£ QAP = LRAP |CPCT!
Hence provd

- AP is bisector of ZBAC
ABC is a triangle. D and E are mid-points of the sides AB and AC respectively. DE is produc
toF.snchthatDEzEF.ProvethltMDEzAEFC. e
Given: D and E are mid-points of AB and AC respectively.
DE is produced to F such that DE = EF

To prove: AMDE = AEFC
Proof: In AADE and AEFC
D_E = EF [Given]
LAED = LFEC [Vertically opposite Zs] 8 .
AE = EC [Givel
MDE = AEFC [~ SAS-condition of congruency 1S satisfic

Hence proved.




figure, AB = AC. BD

In the given ’ 1L AC, A

,"l& w157 D L AC and CE 1 AB. AB .Agxla.muw-cs.

..J' To mf: BD = CE L
proot: In S4BD and AACE, we have
AB = AC
LA is common 8 c
ZBDA = LAEC = ¥y |Given]
3 AABD = AACE i

- . . (Given|
. BD = EC [+ AAS-condition of congruency is satisfied)
ence proved- [cPCT)

that any point on the bisector of
4 Prove . ; an angle is equidistant
£ Ghﬂ;,\n.ﬁABCandPlsanypmmonb. . enes from the arms of the angle.

Const. Draw PQ L AB and PR | BC.
To prove: PQ =P R

proof: In ABPQ and ABPR. we have
BP 15 common.

Z(QBP = ZPBR [BP is bi
BP is bisect .
ZPOB = ZPRB = 9% or ot TGABC]l
3 ABPQ = ABP . iy
Hcmc % oo R [~ AAS-condition of congruency is satisfied]
3 C
Hence proved. ik

Prove that the internal bisectors of the angles of a triangle are concurrent.
Givem: ABC is a triangle. BI, CI internal bisectors of Z B and £ C meet at . Al bisects £A internally
To prove: Bisectors of ZA, ZB and ZC meet at I. |

Euls.

ic. they are concurrent.

Const. Draw ID., IE. IF perpendiculars on BC, CA and AB respectively. . E
Proof: In AIBF and AIBD.
ZIFB = ZIDB = %° [By construction]
ZIBD = ZIBF |BI is bisector] £ 5 o
BI = BI is common
AIBF = AIBD [+ AAS-condition of congruency is satisfied|
IF = ID [CPCT

Similarly, in As IDC, JEC and in As IAF, IAE, we can have,
IE=ID, IF = IE

In As AIF and AIE
ZAFl = LAEl = %° (By construction
Al = Al |
AAFI = MEI o RHS-condition of congruency is satisfied
LFAl = LEAI (CPCT
e . Hence prove

nm'mmﬂbiseaoﬁofmcanglcsofazsarcwncumm.
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Practice Questions

;cwhkhoflhcmdmmmmmMemionineachcasclhewdw“y“c"q

namely. SSS. SAS, AAS. RHS)

(
€ A
/)

(@) b)
Jon 4 om
(c) .. ' (d) i i
80" 60°7\ 80"
{
(¢) A
a
. .“

In the given fig. (¢). prove that AE = BD.
In the given fig. (if), prove that AD and BC bisect each other at O.

In the given fig. (i), Pis a point in the interior of £ LMN such that PA
p4 = PB. Show that P lies on the bisector of ZLMN.
A

D B _ -
8 c
P
e e e o] » 8 N

Fig. (1) Fig (m)

L ML, PB L MN and

Fig (1)
In the given fig. (v), prove that
(a) AMABC = AMADC  (b) /B=24D (c) AB = CD and BC = AD
In the given fig. (v). OP bisects ZP and ZOQP = ZORP, prove that AOPQ = AOPR.
lnthcgivenﬁg.(w').ABCDisasquarcandEFispanllcl to BD. R is the mid-point of EF. Prove that

(a) BE = DF (b) AR bisects LBAD () lfARisproduocditwillpasthroughC.
A D

Fig. (v)




