Congruence of
Triangles

7.1 INTRODUCTION

You are now ready to learn avery important geometrical idea, Congruence. In particular,
youwill study alot about congruenceof triangles.
To understand what congruenceis, weturn to someactivities.

Taketwo stamps(Fig 7.1) of same denomination. Place one stamp over
the other. What do you observe?

4 " y \
oam—uahz‘ ;

Fig 7.1

One stamp coversthe other completely and exactly. Thismeansthat thetwo stampsare
of the same shape and same size. Such objectsare said to be congruent. Thetwo stamps
used by you are congruent to one another. Congruent objects are exact copies of one

another.
Canyou, now, say if thefollowing objectsare congruent or not?

1. Shaving bladesof the same company [Fig 7.2 (i)].

2. Sheetsof thesameletter-pad[Fig7.2(ii)]. 3. Biscuitsinthesamepacket[Fig7.2(iii)].
4. Toysmadeof thesamemould. [Fig 7.2(iv)]
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Therelation of two objects being congruent iscalled congruence. For the present,
wewill deal with planefiguresonly, although congruenceisagenera ideaapplicableto
three-dimensional shapesalso. Wewill try tolearn aprecise meaning of the congruence
of planefiguresaready known.

7.2 CONGRUENCE OF PLANE FIGURES
Look at thetwo figuresgiven here (Fig 7.3). Arethey congruent?

0] (if)
Fig 7.3

You can usethe method of superposition. Take atrace-copy of one of them and place
it over theother. If thefigurescover each other completely, they arecongruent. Alternatively,
you may cut out one of them and placeit over the other. Beware! You arenot allowed to
bend, twist or stretch thefigurethat is cut out (or traced out).

InFig7.3,if figureF iscongruent tofigureF,, wewriteF =F.,.
7.3 CONGRUENCE AMONG LINE SEGMENTS

When aretwo line segments congruent? Observethe two pairs of line segmentsgiven
here (Fig 7.4).

Ae B Pe eQ

(i) (i)
Fig 7.4
Usethe*trace-copy’ superposition method for the pair of linesegmentsin[Fig 7.4(i)].

Copy CD and placeiton AB . Youfindthat CD covers AB, with ConA and D onB.

Hence, theline segmentsare congruent. Wewrite AB=CD.

Repeat thisactivity for thepair of line segmentsin [Fig 7.4(ii)]. What do you find?
They arenot congruent. How do you know it? It isbecause theline segments do not
coincidewhen placed oneover other.

You should have by now noticed that the pair of linesegmentsin[Fig 7.4(i)] matched
with each other because they had samelength; and thiswasnot the casein [Fig 7.4(ii)].

If two line segments have the same (i.e., equal) length, they are congruent. Also,
if two line segments are congruent, they have the same length.
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Inview of theabovefact, when two line segments are congruent, we sometimesjust
say that thelinesegmentsareequal; and wea sowrite AB = CD. (What weactually mean

is AB= CD).

7.4 CONGRUENCE OF ANGLES
Look at thefour anglesgiven here(Fig 7.5).
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Fig 7.5

Make atrace-co;l(?f ZPQR. Try to superposeit on ZABC. For this, first place Q
onBand QP dong AB.Wheredoes ~ fall?ltfallson

Thus, ZPQR matchesexactly with ZABC.

Thatis, ZABC and ZPQR are congruent.

(Notethat the measurement of these two congruent anglesare same).

Wewrite ZABC= ZPQR (0]
or mZ/ABC = m ZPQR(Inthiscase, measureis40°).

Now, you take atrace-copy of ZLMN. Try to superposeiton ZABC. PlaceM onB
and along .Does falon  ?No,inthiscaseit doesnot happen. Youfind
that ZABC and ZLMN do not cover each other exactly. So, they are not congruent.
(Notethat, inthiscase, the measuresof Z<ABC and ZLMN arenot equal).

What about angles £XYZ and ZABC?Therays  and , respectively appear
[inFig7.5(iv)] to belonger than and . You may, hence, think that Z/ABC s
‘smaler’ than £XY Z. But remember that theraysinthefigureonly indicatethedirection
and not any length. On superposition, you will find that thesetwo anglesarea so congruent.
Wewrite ZABC= £XYZ (i)
or MZABC = m«XYZ
Inview of (i) and (i), wemay evenwrite

Z/ABC= /PQR=/XYZ

If two angles have the same measure, they are congruent. Also, if two anglesare

congruent, their measures are same.
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Asinthecaseof line segments, congruency of anglesentirely dependsontheequality
of their measures. So, to say that two anglesare congruent, we sometimesjust say that the
anglesareequal; and wewrite

ZABC= /ZPQR (tomean ZABC= ZPQR).

7.5 CONGRUENCE OF TRIANGLES

We saw that two line segments are congruent where one of them, isjust acopy of the
other. Similarly, two anglesare congruent if one of themisacopy of the other. We extend
thisideatotriangles.

Two triangles are congruent if they are copies of each other and when superposed,
they cover each other exactly.

A P

0] (i)
Fig 7.6

AABC and APQR havethe same size and shape. They are congruent. So, wewould
expressthisas

AABC = APQR
Thismeansthat, when you place APQR on AABC, Pfallson A, QfallsonB andR

fdlsonC,adso  fadlsalong AB , QR falsalong BC and PR falsaong AC. If, under

agiven correspondence, two triangles are congruent, then their corresponding parts
(i.e., anglesand sides) that match one another are equal. Thus, in thesetwo congruent
triangles, wehave:

Correspondingvertices : AandP,Band Q, CandR.

Correspondingsides  : ABand PQ, BC and QR, AC and PR.
Correspondingangles  : ZAand ZP, ZB and £Q, ZCand ZR.

If you place APQR on AABC such that Pfallson B, then, should the other vertices
also correspond suitably? It need not happen! Taketrace, copiesof thetrianglesand try
tofind out.

Thisshowsthat whiletaking about congruence of triangles, not only the measures of
anglesand lengths of sidesmatter, but al so the matching of vertices. Intheabove case, the
correspondenceis

AP BeQ, CoR
Wemay writethisas ABC < POQR
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ExampLE 1 AABC and APQR are congruent under the correspondence:

ABC <> RQP
Writethe parts of AABC that correspond to
() <P (i) <Q i) RP

SoruTioN For better understanding of the correspondence, et ususeadiagram (Fig 7.7).

—— C R -~
Fig 7.7
The correspondenceisABC <> RQP. Thismeans
AR BoQandCw P

So, ) PQ«<>CB (i) £Q«> «B and (i) RP <> AC

THINK, Discuss AND WRITE

Whentwotriangles, say ABC and PQR aregiven, thereare, inal, six possiblematchings
or correspondences. Two of them are
() ABCPQR  and (i) ABC«+— QRP.
Find the other four correspondences by using two cutoutsof triangles. Will all these
correspondences|ead to congruence? Think about it.

ExERCISE 7.1

Lo

Completethefollowing statements:

(@ Twolinesegmentsarecongruent if

(b) Among two congruent angles, one hasameasure of 70°; the measure of the
other angleis .

() Whenwewrite ZA = /B, weactualy mean

2. Giveany twored-lifeexamplesfor congruent shapes.

3. If AABC = AFED under the correspondence ABC «> FED, write all the
corresponding congruent parts of thetriangles.

4. If ADEF=ABCA, writethe part(s) of ABCA that correspondto

() <E (i) EF (i) «F (v) DF
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7.6 CRITERIA FOR CONGRUENCE OF TRIANGLES

We make use of triangular structuresand patternsfrequently in day-to-day life. So, itis
rewarding tofind out when two triangular shapeswill becongruent. If you havetwotriangles
drawninyour notebook and want to verify if they are congruent, you cannot everytime cut
out oneof them and use method of superposition. Instead, if we can judge congruency in
termsof approrpriate measures, it would be quiteuseful. Let ustry todothis.

A Game

Appu and Tippu play agame. Appu hasdrawn atriangleABC (Fig 7.8) and
has noted the length of each of its sidesand measure of each of itsangles.
Tippu hasnot seenit. Appu challenges Tippu if he can draw acopy of his
AABC based on bitsof information that Appu would give. Tippu attemptsto
draw atriangle congruent to AABC, using theinformation provided by Appu.

c Thegamedtarts. Carefully observetheir conversation and their games.

A

()

Ce
Q
>

5.5cm
Fig 7.8 SSS Game | .
Triangle drawn by Appu : Onesideof AABCis5.5cm.
Appu Tippu : Withthisinformation, | can draw any number of triangles(Fig 7.9)

but they need not be copies of AABC. Thetriangle | draw may be
obtuse-angled or right-angled or acute-angled. For example, hereareafew.

7

5.5 em 5.5cm 5.5cm
(Obtuse-angled) (Right-angled) (Acute-angled)
Fig 7.9

| have used somearbitrary lengthsfor other sides. Thisgivesmemany triangleswith
length of base5.5cm.

S0, giving only oneside-length will not help meto produce acopy of AABC.
Appu : Okay. I will giveyou thelength of onemoreside. Taketwo sidesof AABCto be
of lengths5.5cmand 3.4 cm.

Tippu : Even thiswill not be sufficient for the purpose. | can draw several triangles
(Fig 7.10) with the given information which may not be copiesof AABC. Hereareafew

to support my argument:
A\ <t .
5.5cm 5.5cm 5.5 cm

Fig 7.10
One cannot draw an exact copy of your triangle, if only the lengths of two sides
aregiven.
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Appu : Alright. Let megivethelengthsof all thethreesides. INAABC, | haveAB =5cm, A
BC=55cmandAC=3.4cm.

Tippu : | think it should be possible. Let metry now.
First I draw aroughfiguresothat | can remember thelengthseasily.

S B
| draw BC withlength5.5cm. 5.5cm

With B ascentre, | draw an arc of radius5 cm. The point A hasto be somewhereon Fig 7.11
thisarc. With Cascentre, | draw anarc of radius 3.4 cm. Thepoint A hasto beonthisarc
aso.
S0, A lieson both thearcsdrawn. ThismeansA isthe point of intersection of thearcs.

| know now the positionsof pointsA, B and C. Ahal | canjointhemand get AABC
(Fig7.11).
Appu : Excellent. So, to draw a copy of agiven AABC (i.e., to draw atriangle
congruent to AABC), we need the lengths of three sides. Shall we call thiscondition
asside-side-sidecriterion?
Tippu : Why notwecall it SSScriterion, to be short?

SSSCongruencecriterion:

If under agiven correspondence, thethree sides of onetriangleare equal tothethree
corresponding sidesof another triangle, then thetrianglesare congruent.

ExampPLE 2 IntrianglesABCand PQR, AB=3.5cm,BC=7.1cm,
AC=5cm,PQ=7.1cm QR=5cmand PR=3.5cm.
Examinewhether thetwo trianglesare congruent or not.
If yes, writethe congruencerelation in symbolic form.

SOLUTION Here, AB=PR(=35cm),
BC=PQ(=7.1cm)
and AC=QR(=5cm)

Thisshowsthat thethree sidesof onetriangleareequal to thethreesides
of theother triangle. So, by SSS congruencerule, thetwo trianglesare
congruent. From the abovethreeequality relations, it can beeasily seen
that A< R,B«— PandC« Q.

So, wehave AABC = ARPQ Fig 7.12

Important note: Theorder of thelettersin the namesof congruent trianglesdisplaysthe
corresponding relationships. Thus, when you write AABC = ARPQ, you would know

that AliesonR, BonP,ConQ, AB aong RP, BC along PQ and AC along RQ .
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D ExampLE 3 InFig7.13,AD =CD andAB =CB.
() Statethethreepairsof equal partsin AABD and ACBD.
(i) IsAABD =ACBD?Why or why not?
(i) DoesBD bhisect Z/ABC?Givereasons.

A  SoLution
() InAABD and ACBD, thethreepairsof equal partsare asgiven below:
AB = CB (Given)
AD = CD (Given)
B and BD = BD (Commoninboth)

Fig 7.13 (i) From (i) above, AABD =ACBD (By SSScongruencerule)
(i) £ABD=«CBD (Corresponding partsof congruent triangles)
So, BD bisects ZABC.

TrY THESE

1. InFig7.14, lengthsof thesidesof thetrianglesareindicated. By applying the SSS
congruencerule, statewhich pairsof trianglesare congruent. In case of congruent
triangles, writetheresultin symbolicform:

3 cm

M 3.2
2 cm
F
0] E 3cm _
(ii)
P
A
g 2 e 5 7
= N \G
C
B 4 cm Q
2.5cm

(i) Fig 7.14
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2. InFig7.15,AB=ACand Disthemid-pointof BC. A

(i) Statethethreepairsof equa partsin
AADB and AADC.

(i) 1sAADB=AADC?Givereasons.

(i) 1s£B=~£C?Why? R 2
3. InFig7.16,AC=BD andAD =BC. Which B - C
of thefollowing statementsismeaningfully written?  Fig 7.15
() AABC=AABD (i) AABC=ABAD. A B
Fig 7.16

THINK, Discuss AND WRITE

ABCisanisoscelestrianglewithAB =AC (Fig 7.17). A
Takeatrace-copy of AABC and also nameit as AABC.
() Statethethreepairsof equal partsin AABC and AACB.
(i) 1sAABC=AACB?Why or why not?

B C
(i) 1s«£B=«C?Why or why not? Fig 7.17
Appuand Tippu now turn to playing the gamewith adight modification.
SAS Game W/}W
Appu : Let menow changetherulesof thetriangle-copying game. k\)’

Tippu : Right, go ahead. SIS
Appu : Youhaveadready found that giving thelength of only onesideisuseless. \<
Tippu : Of course, yes. ié'é/
Appu : Inthat case, let metell that in AABC, onesideis 5.5 cmand oneangleis65°.

Tippu : Thisagainisnot sufficient for thejob. | can find many triangles satisfying your
information, but are not copiesof AABC. For example, | have given here some of them

(Fig7.18):
250 200
50°
65° 65°
65° 90 5.5cm 650 95
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Appu : So, what shall wedo?

Tippu : Moreinformationisneeded.

Appu : Then, let memodify my earlier statement. In AABC, thelength of two sidesare
5.5 cmand 3.4 cm, and the angle between these two sidesis 65°.

Tippu : Thisinformation should help me. Let metry. | draw first BC of length5.5.cm
[Fig7.29(i)]. Now | make65° at C[Fig 7.19 (ii)].

5.5cm 55cm ‘ 5.5cm

0) (i) (iii)
Fig 7.19

Yes, | gotit, A must be 3.4 cmaway from C along thisangular linethrough C.

| draw an arc of 3.4 cmwith C ascentre. It cutsthe 65° lineat A.

Now, | joinAB and get AABC[Fig 7.19(iii)].

Appu : Youhaveusedsde-angle-sde, wheretheangleis'included’ betweenthesides!
Tippu : Yes How shall wenamethiscriterion?

Appu : ItisSAScriterion. Doyoufollowit?

Tippu : Yes, of course.

SASCongruencecriterion:

If under acorrespondence, two sides and the angleincluded between them of atriangle
areequal to two corresponding sides and the angle included between them of another
triangle, then thetrianglesare congruent.

ExamprLE 4 Givenbelow are measurements of some partsof two triangles. Examine
whether thetwo trianglesare congruent or not, by using SAS congruence
rule. If thetrianglesare congruent, writethemin symbolicform.

AABC ADEF
@& AB=7cm,BC=5cm, £B =50° DE=5cm, EF= 7cm, LZE =50°
(b) AB=45cm,AC=4cm, ZA=60° DE=4cm,FD= 45cm, £D =55°
(0 BC=6cm,AC=4cm, £B=35° DF=4cm, EF=6cm, ZE=35°
(It will bealways helpful to draw arough figure, mark the measurementsand then
probethe question).
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SoLuTION
(& Here, AB=EF (=7cm),BC=DE(=5cm)and
included B = included ZE (=50°).Also,A<>F B« Eand C« D.
Therefore, AABC = AFED (By SAScongruencerule) (Fig 7.20)

B c E F B
Fig 7.20 Fig 7.21

(b) Here, AB=FDand AC=DE (Fig7.21).
Butincluded ZA #included £D. So, we cannot say that thetrianglesare
congruent.

(c) Here, BC=EF, AC=DFand £«B = ZE.
But B is not theincluded angle between thesidesAC and BC.
Similarly, ZE isnot theincluded angle between the sides EF and DF.

So, SA S congruence rule cannot be applied and we cannot conclude
that thetwo trianglesare congruent.

ExaMpLE D InFig7.23,AB=ACandAD isthebisector of /BAC.
() Satethreepairsof equa partsintrianglesADB and ADC.
(i) IsAADB=AADC?Givereasons.
(i) Is«£B=«£C?Givereasons.

SoLuTtioN
() Thethreepairsof equa partsareasfollows:
AB=AC (Given) B c
Z/BAD = ZCAD (AD bisects /BAC) andAD =AD (common) D
(i) Yes, AADB = AADC (By SAScongruencerule) Fig 7.23

(i) «B=«C (Corresponding partsof congruent triangles)

TrY THESE

1. Whichangleisincluded between thesides DE and EF of ADEF?

2. By applying SAS congruencerule, youwant to establishthat APQR = AFED. Itis
giventhat PQ=FE and RP=DF. What additional informationisneeded to establish
thecongruence?
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3. InFig7.24, measuresof somepartsof thetrianglesareindicated. By applying SAS
congruencerule, statethe pairsof congruent triangles, if any, in each case. In case
of congruent triangles, writethemin symbolicform.

Fig 7.24

4. InFig7.25, AB and CD bisect each other at O.
(i) Statethethreepairsof equal partsintwo
trianglesAOC and BOD.
(i) Whichof thefollowing statementsaretrue?
(& AAOC = ADOB
(b) AAOC = ABOD

ASA Game

Canyoudraw Appu’striangle, if you know
(i) onlyoneof itsangles? (i) onlytwoof itsangles?
(i) twoanglesand any oneside?
(iv) twoanglesandthesideincluded betweenthem?

Attemptsto solvethe above questionslead usto thefollowing criterion:

ASA Congruencecriterion:

If under acorrespondence, two anglesand theincluded side of atriangle areequal to
two corresponding angles and theincluded side of another triangle, then thetriangles
arecongruent.

ExamvpLE 6 By goplyingASA congruencerulg, itisto beestablished that AABC = AQRP
anditisgiventhat BC = RP. What additional information isneeded to
establish the congruence?
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SoruTtioN For ASA congruencerule, we need the two angles between which the
two sidesBC and RP areincluded. So, the additional informationis
asfollows:

/ZB= /R

A
and ZC= /P 0
| 300
ExaMPLE 7 InFig7.26, canyouuseASA congruence 3| 70°
[
C

rule and concludethat AAOC=ABOD?
SorLuTtioN InthetwotrianglesAOC and BOD, ~C= 2D (each 70°)

Also, ZAOC = ZBOD =30° (verticaly oppositeangles)
So, ZA of AAOC = 180° —(70° + 30°) = 80°

(using anglesum property of atriangle)
Smilaly, ZB of ABOD =180° —(70° + 30°) = 80°
Thus, wehave /A=,/B, AC=BDand ZC=2/D

Now, sideAC isbetween ZA and ZC and side BD isbetween /B and ZD.
So, by ASA congruencerule, AAOC=ABOD.

Remark

Giventwo anglesof atriangle, you can awaysfind thethird angle of thetriangle. So,
whenever, two angles and one side of onetriangle are equal to the corresponding two
anglesand onesideof another triangle, you may convert itinto ‘ two anglesand theincluded
side form of congruence and then apply the A SA congruencerule.

TryY THESE

1. Whatisthesideincluded betweentheanglesM and N of AMNP?

2. Youwant to establish ADEF = AMNP, using the ASA congruencerule. You are
giventhat £D = ZM and £F = ZP. What information is needed to establish the

congruence? (Draw arough figureand thentry!)
3. InFig7.27, measuresof somepartsareindicated. By applying ASA congruence L

rule, state which pairs of trianglesare congruent. In case of congruence, writethe
resultin symoblicform.

40° 60°
E 60 40°,
C 3.5 cm

0]
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D C
R M
N6
30° 60°  30° LX30° 304
1# Q L 6 cm o A ) B

(i) Fig 7.27 e
4. Givenbdow aremeasurementsof somepartsof two triangles. Examinewhether the
two trianglesare congruent or not, by ASA congruencerule. In case of congruence,
writeitinsymbolicform.

ADEF APQR
(i) «D=60° £ZF=80°DF=5cm £Q=60° ZR=80° QR=5cm
(i) «D=60° «F=80°DF=6cm ZQ=60° £ZR=80° QP=6cm
(i) £ZE=80° £F=30° EF=5cm ZP=80° PQ=5cm, ZR=30°
5. InFig7.28,ray AZ bisects /DAB aswell as
ZDCB.
(i) State the three pairs of equal partsin

D
triangles BAC and DAC. A /\c
(i) Is ABAC=ADAC? Givereasons. \}/
(i) IsAB=AD?Justify your answer.
B

(iv) 1sCD=CB?Givereasons.

v

N e

Fig 7.28

7.7 CONGRUENCE AMONG RIGHT-ANGLED TRIANGLES
A Congruenceinthe case of two right triangles deserves speciad attention. Insuchtriangles,
obvioudy, theright anglesare equd . So, the congruence criterion becomes easy.
Canyoudraw AABC (showninFig 7.29) with £B =90°, if
() onlyBCisknown? (i) only £Cisknown?
(i) ZA and £Careknown? (v) ABandBCareknown?
B c (v) ACandoneof AB or BC areknown?

Fig 7.29 Try thesewith rough sketches. You will find that (iv) and (v) help you to draw the
triangle. But case(iv) issmply the SAS condition. Case (v) issomething new. Thisleadsto
thefollowingcriterion:

RHSCongruencecriterion:

If under acorrespondence, the hypotenuse and oneside of aright-angled triangleare
respectively equa to the hypotenuse and one side of another right-angled triangle, then
thetrianglesare congruent.

Why dowecall this'RHS' congruence? Think about it.
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ExampLE 8 Givenbelow aremeasurementsof some partsof two triangles. Examine
whether thetwo trianglesare congruent or not, using RHS congruence
rule. In caseof congruent triangles, writetheresultin symbolicform:

AABC APQR
() £B=90°,AC=8cm,AB=3cm ZP=90°,PR=3cm,QrR=8cm
() £ZA=90°,AC=5cm,BC=9cm ZQ=90°,PR=8cm,PQ=5cm

SoLuTION
(i) Here, £B=2/P=90°,
hypotenuse, AC = hypotenuse, RQ (= 8 cm) and
sideAB =sideRP(=3cm)
So, AABC = ARPQ (By RHS Congruencerule). [Fig 7.30(i)]

5 cm 9 cm

3cm B C

0) Fig 7.30 (if)

(i) Here, A =2Q(=90°) and
sideAC=sidePQ (=5cm).
But hypotenuse BC # hypotenuse PR [Fig 7.30(ii)]
So, thetrianglesare not congruent.

ExampLE 9InFig7.31, DA LAB,CB LABandAC=BD.
Statethethree pairsof equal partsin AABC and ADAB.
Which of thefoll owing statementsismeaningful ?

) AABC=ABAD (i) AABC=AABD Al B
Fig 7.31

SoLuTioN Thethreepairsof equal partsare:
ZABC= ZBAD (=90°)
AC =BD (Given)
AB = BA (Commonside)
Fromtheabove, AABC = ABAD (By RHScongruencerule).
So, statement (i) istrue

Statement (ii) isnot meaningful, in the sensethat the correspondenceamong thevertices
isnot satisfied.
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TrRY THESE

1. InFig 7.32, measures of some parts of triangles are given.By applying RHS
congruencerule, statewhich pairsof trianglesare congruent. In case of congruent
triangles, writetheresultin symbolicform.

P
6
g &
o
- 90°
Q R

D
>

90~

™ woG'C

i~}

0
S
)

Fig 7.32

. Itistobeestablished by RHS congruencerulethat AABC = ARPQ.

What additiond informationisneeded, if itisgiventhat
/B =/P=90° and AB = RP?

. InFig7.33,BD and CE aredltitudesof AABC suchthat BD = CE.

(i) Statethethreepairsof equal partsin ACBD and ABCE.
(i) IsACBD =ABCE?Why or why not?
(i) 1s«£DCB = «£ZEBC?Why or why not?

. ABCisanisoscelestrianglewithAB = ACand AD isoneof its

atitudes(Fig 7.34).
(i) Statethethreepairsof equal partsin AADB and AADC.
(i) IsAADB =AADC?Why or why not?
(i) Is £B=«£C?Why or why not?
(iv) IsBD =CD?Why or why not?
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We now turn to examples and problems based on the criteriaseen sofar.

EXERCISE 7.2

1. Whichcongruencecriterion do you useinthefollowing?

@

()

©

(d

2. Youwant to show that AART = APEN,

Given: AC=DF
AB=DE

BC=EF

So, AABC = ADEF
Given: ZX =RP
RQ=2Y
ZPRQ=4£XZY

So, APQR = AXYZ
Given: ZMLN = ZFGH
ZNML = ZGFH
ML =FG

So, ALMN = AGFH
Given: EB=DB
AE=BC
ZA=/C=90°

So, AABE = ACDB

A

(@ If youhaveto use SSScriterion, then you need to show

() AR= (i) RT=

(b) Ifitisgiventhat LT = ZN and you areto use SAScriterion, P

you need to have

(i) RT = and

(i) PN=

(o) Ifitisgiventhat AT =PN andyou areto useASA criterion, g N

you need to have
0 ?

(i) ?
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3. Youhaveto show that AAMP=AAMQ.

Inthefollowing proof, supply themissing reasons.

A Seps Reasons
@) PM=QM )
iy ZPMA=ZQMA (i)
@iy AM=AM (iii)
P M Q (iv) AAMP=z=AAMQ (iv)

4. INAABC, ZA=30°, /B=40° and ~C=110°
INAPQR, £P=30°, ~/Q=40° and ~R=110°
A student saysthat AABC = APQR by AAA R

congruence criterion. Ishejustified? Why or
why not?
A ; T

5. Inthefigure, thetwo trianglesare congruent.

The corresponding partsare marked. We can N } 0
WriteARAT = ? V
6. Completethecongruence statement: .

T

dc U
ABCA = ? AQRS= ?
7. Inasguared sheet, draw two triangles of equal areassuch that
(i) thetrianglesarecongruent.
(i) thetrianglesarenot congruent.

What can you say about their perimeters?

8. Drawaroughsketchof twotrianglessuch A
that they havefivepairsof congruent parts
but gtill thetrianglesare not congruent.

9. If AABCand APQR areto be congruent,
nameoneadditiona pair of corresponding
parts. What criterion did you use?




coNGRUENCE OF TRIANGLES IIIEKEE

AABC = AFED.
Enrichment activity B u C F

We saw that superposition isauseful method to test congruence of planefigures. We
discussed conditionsfor congruence of line segments, anglesand triangles. You can now
try to extend thisideato other planefiguresaswell.

1. Consder cut-outsof different sizesof squares. Usethe method of superpositionto
find out the condition for congruence of squares. How does the idea of
‘ corresponding parts under congruence apply?Arethere corresponding sides?Are
there corresponding diagonal s?

2. What happensif you take circles? What isthe condition for congruence of two
circles?Again, you can usethemethod of superposition. Investigate.

3. Trytoextendthisideato other planefigureslikeregular hexagons, etc.

4. Taketwo congruent copiesof atriangle. By paper folding, investigateif they have

equd dtitudes. Dothey have equa medians?\What canyou say about their perimeters
and areas?

WHAT HAVE WE DISCUSSED?

1. Congruent objectsare exact copiesof one another.
2. Themethod of superposition examines the congruence of plane figures.

3. Two planefigures, say, F, and F, are congruent if the trace-copy of F, fits exactly on
that of F,. We writethisas F, = F.,.

4. Two line segments, say, AB and CD, are congruent if they have equal lengths. We
writethisas AB CD . However, it is common to writeit as AB = CD .

5. Two angles, say, ZABC and ZPQR, are congruent if their measures are equal. We
write this as ZABC = ZPQR or as mZABC = m£ZPQR. However, in practice, it is
common to write it as ZABC = ZPQR.

6. SSS Congruence of two triangles:

Under a given correspondence, two triangles are congruent if the three sides of the
one are equal to the three corresponding sides of the other.

7. SAS Congruence of two triangles:

Under agiven correspondence, two triangles are congruent if two sides and the angle

included between them in one of the triangles are equal to the corresponding sides and
the angle included between them of the other triangle.
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8. ASA Congruence of two triangles:

10.

Under a given correspondence, two triangles are congruent if two angles and the side
included between them in one of the triangles are equal to the corresponding angles
and the side included between them of the other triangle.

RHS Congruence of two right-angled triangles:

Under agiven correspondence, two right-angled triangles are congruent if the hypotenuse
and aleg of one of thetriangles are equal to the hypotenuse and the corresponding leg
of the other triangle.

Thereis no such thing asAAA Congruence of two triangles:

Two triangles with equal corresponding angles need not be congruent. In such a
correspondence, one of them can be an enlarged copy of the other. (They would be
congruent only if they are exact copies of one ancther).




