CONGRUENCE

64 INTRODUCTION

5 you know that in geometry, we learn about geometrical figures, their properties a-nd
Athe relations between tht_am. Every geometrical figure can be described by its shape, s1ze
and position- If we are given two geometrical figures, then by simply looking at them we
qan determine whether they have the same shape or not. When two figures are of same
shape, then we try to know whether they are of the same gize or not. In order to determine
this, We cut the two figures and put one over the other. If they cover each other exactly,
then we say that the two figures are of the same shape and same size. When two figures
are of the same shape and same size, we say that they are congruent. In this chapter, we

shall study the congruence of line segments, angles, squares, rectangles and triangles.

162 CONGRUENT FIGURES

The word ‘congruent’ means ‘same shape and size’, that is, equal in every respect. Thus, if
two figures have exactly the same shape and size, they are said to be congruent. We can
also say that two plane figures are congruent if each is a carbon copy of the other. The
relation of two figures being congruent, is called congruence. If two figures are congruent,
then without bending or changing their positions, we can superpose one figure on the
other so that they completely cover each other.

Thus, we can say that:
Two plane figures are congruent, if each when superposed on the other, covers it exactly.
We shall use the symbol ‘=’ to indicate ‘is congruent to’.

'ghus, if there are two figures F; and F, then F, = F, means that figure F, is congruent to
igure I, .

CONGRUENCE OF LINE SEGMENTS Let there be two line segments AB and CD as shown

in Fig. 1. In order to see whether these two line segments are congruent or not, we

take a trace copy of line segment CD and then try to superpose it on the line segment

AB. 1f they cover exactly, the two line segments are congruent, otherwise not. When

thenand CD cover each other exactly with C on A and D on Bor C on B and D on A,
AB and CD have the same length.

a;lusg in case of line segments, if two line segments have the same length, they are congruent
ifthey are congruent, they have the same length.

——————————

A

B c b

Fig. 1
HenCe g

|

» We obtain the following result:

e Two line segments are congruent, if they have the same length.
18, line segment AB = line segment CD, if AB = CD.

-
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CONGRUENCE OF TWO ANGLES Consider two angles -~ BAC and - QP I; o X
Fig. 2. In order to see the congruence of these two angles we proceed as follows

Tske 2 trace copy of _ QPR and trv to superpose it on — BAC such that P‘falls :onA and ry,
PR falls slong ray AB. If now, ray PR falls along ray AC. then ~ QPR covers £ BAC eXact),

and we say that _ BAC and . QPR are congruent.

iy

\O

Fig.2

Clearly. in such a situation ~BAC and Z QPR will have the same measure.
Thus. we obtain the following result:

Two angles are congruent, if they have the same measure.
That is,

<BAC= ZQPR, then m ZBAC =m Z QPR
CONGRUENCE OF TWO SQUARES We know that two plane figures are congruent, if each
when superposed on the other. covers it exactly, that is, they have the same shape and
same size. Since all squares have the same shape and the size of a square is determined by
the length of a side. Therefore if we are given two squares ABCD and PQRS as shown in
Fig. 3, then to see whether they are congruent or not, we make a trace copy of one of the
squares, say, PQRS and try to superpose it on the other square ABCD such that P falls on
A and side PQ falls on side AB. We find that the square PQRS will cover square ABCD
. exactly, if PQ = AB. Thus, we have the following fact:

Two squares are congruent, if they have the same side length. That is,
square ABCD = square PQRS, if AB = PQ.
D c s R

A B P C
Fig.3

CONGRUENCE OF TWO RECTANGLES The length and breadth of a rectangle determine lt:
shape and size. In order to see whether two given rectangles ABCD and PQRS are congl'u‘::é
or not, we make a trace copy of rectangle PQRS. By superposing it on rectang}e ABCD,gl "
find that it will cover rectangle ABCD exactly, if AB = PQ and BC = QR. Tha.t is, rectan

ABCD and PQRS have the same length and breadth. Thus, we have the following fact:
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Two rectangle ;
[D gles are congruent, if they have the same length and breadth.
c S Ly

—

A B P Q
Fig. 4
coNGRUENCE OFTWO CIRCLES We know that all circles have the same shape and the size of
 circle s determined by its radius. In order to see whether two given circles C, and C, (Fig. 5)
- congruent or not we make a trace copy of one of the two circles, say C, and try to make it
cover the secqnd circle. We find that the circle C, will cover the circle C, exactly, if they are of
the same radius. Thus, we have the following fact:

Two circles are congruent if they have the same radius.

C, C.
~ Fig.5
That is, Circle C, = Circle Cy, if radius of C; = radius of C; .

EXERCISE 16.1

1. Explain the concept of congruence of figures with the help of certain examples.
2. Fillin the blanks:
(i) Two line segments aré congruentif ....... (i) Two angles are congruentif ......
(i) Two squres are congruent if coeeeee (iv) Two rectangles are congruentif ......

(v) Twocircles are congruentif .......
3. InFig. 6, ~ POQ= 2 ROS, can we say that 2 POR =2Q0S

Fig.6
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i ich i £AOC.
InFig. 7, a= b= c, name the angle which is congruent to _ .
5. Is it correct to say that any two right angles are congruent? Give reasons to justify Your
answer. o
6. In Fig. 8, ZAOC = ZPYR and £BOC = £QYR. Name the angle which is COngruent y,
ZAOB.

o A Y F
Fig.8
7. Which of the following statements are true and which are false ;
(i) Allsquares are congruent.
(ii) Iftwo squres have equal areas, they are congruent.
(iii) Iftwo rectangles have equal area, they are congruent.
(iv) Iftwotriangles are equalin area, they are congruent.

ANSWERS

2. (i) theyare of equal lengths (ii) their measures are equal (i) they have the same side length
(iv) their dimensions are same (v) theyhave the same radii

3. Yes 4. /BOD 5. Yes 6. ZPYQ
7. () F (i) T (iiiy F (iv) F

16.3 CONGRUENCE OF TWO TRIANGLES

Two triangles are congruent if and only if one of them can be made to superpose on the
other, so as to cover it exactly.

A D

B C E F
Fig.9 (a)

Then, side AB falls on DE, BC on EF and CA on FD. Also ZA superposes on _th‘;
correéponding angle /D, /B on ZE and 2/C on /F. Thus, the order in which the vertice
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b, automagga:illy'fdiﬁermines a correspondence between the sides and angles of the
92" jangles- » 1L the superposition is exact, i.e. the triangles are congruent,hthe
three

ding sides and angles are congruent. C i lities;
s . . . Consequently, we get six equa ’
C?Ig}fe Correspondlng sides and three of the corresponding angles.

¢ the above discussi . h that
lows from sion that, if A ABC superposes on A DEF exactly suc
jt fo rtices of AABC fall on the vertices of A DEF in the following order

t‘vo pon

he V¢
Ae D, BoECoF
Jhen, We have the following six equalities
AB=DE, BC = EF, CA=FD (i.e. Corresponding sides are congruent)

(A=4D, LB=LE, ZC=LF (i.e. Corresponding angles are congruent)
en the vertices of

¢ above discussion we have considered one correspondence betwe h
y other

th .
gliangles ABC and DEF viz.A > D, B - E and C — F. But there can be man
matchings between the vertices of two triangles as discussed below. ‘
pondences

| [p two triangles ABC and DEF, we have the following six matchings or COITes
petween their vertices:

Ao D, B« E and C < F written as ABC <> DEF

A E, B« FandC < D written as ABC <> EFD

A F, B> D and C < E written as ABC <> FDE

Ao D, B> FandC < E written as ABC <> DFE

A« E, B D and C <> F written as ABC <> EDF

A« F, B+ E and C <> D written as ABC « FED

n in one of these six matchings A ABC superposes on

atching corresponding sides and angles will be con-

IfA ABC is congruent to A DEF, the
hree equalities of corresponding sides and three

ADEF exactly and in that particular m
guent. Consequently, we will have t
equali-ties of the measures of corresponding angles.

IfAABC is not congruent to A DEF, then A ABC will not superpose exactly A DEF in none
Infact, in each matching at least one part (a side or an

of the above six possible matchings.
angle) of A ABC will not be equal to the corresponding part of A DEF.

From the above discussion we obtain the following general condition for the congruence of
two triangles:
and only if there exists a correspondence between their

Two triangles are congruent if
ding sides and the corresponding angles of the two

;’e.r tices such that the correspon
Nangles are equal or congruent.
A ABC is congruent to A DEF and the correspondence ABC <> DEF makes the six pairs

t torresponding parts of the two triangles congruent, then we write
: AABC = A DEF
4}81:’41::13(3 ~ A DEF if and only if AB= DE, BC = EF, CA=FD, LA = 4D, /B = ZE and

)
wzl}‘% In the subsequent discussion,

the order of the letters in the names of two triangles

. l%dlcatg the correspondence between the vertices of two triangles. For example, A ABC
t F will indicate the correspondence ABC < DEF and AABC = A DFE will indicate

€ . . s
COrrespondence ABC <> DFE. Thus, we can easily infer the six equalities between the

Cory. . "
*Ponding parts of two triangles from the notation AABC = ADEF.

OTER ».
WWNOQ that APQR =AUVW will meanthat ZP=2U, £LQ =4V, ZR=4ZW, PQ=UV,
and PR = UW. ’

-

B =
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16.4 SUFFICIENT CONDITIONS FOR CONGRUENCE OF TWO TRIANGLES

In the previous section, we have learnt that two.tnangles tE}llret ctolﬁeglc':l;i?: if an}i only if
there exists a correspondence between their vertices such tha 1 that : Sponding Sideg
and corresponding angles of two triangles are congruent or equal, la )li; ilix CQualitie,
(three of the corresponding sides and ‘three of the corI.'e.Spondmg ans eih 0ld good, Now
the question arises: What are the least possible conditions to ensure . e congFueHCe of
two triangles? Do we need all the six conditions or a less number qf conditions wi]] eng
the congruence of two triangles? In this section, we shall see that lf: three Properly chqg,
conditions out of the six conditions, mentioned in the previous section, are satisfieq, then
the other three conditions are automatically satisfied. There are four such cases. In each
case we have a different combination of three matching parts. Let us now discugg thoge
combinations of three matching parts.

Vi

16.4.1 THE SIDE-SIDE-SIDE (SSS) CONGRUENCE CONDITION .

Two triangles are congruent, if the three sides of one triangle are respectively equal , the
three sides of the other triangle.

In order to verify the above property, let us perform the following experiment.

Experiment: Draw a A ABC with AB =5.5cm,BC =6.5cm and CA = 4.3 cm. Draw another
APQR with PQ = 5.5 cm, @R =6.5cm and RP =4.3 cm.

Thus, we have
AB =PQ,BC = QR and CA = RP.

Now, make a trace copy of A PQR and try to make it cover A ABC with P on A, Qon BandR
on C. You will find that the two triangles cover each other exactly.

A P
B H C a H r
Fig. 9
AABC = APQR
Remark: If two triangles are congruent by SSS condition of congruence, then they are

identical. So, the corresponding angles (angles opposite to equal sides) will
also be equal.

ILLUSTRATIVE EXAMPLES

Example1 Without drawing the triangles, state the correspondence between the sides
and the angles of the following pairs of congruent triangles:

(1) AABC = APQR (i) A ABC =A QRP
Solution (i) We have,
AABC =A PQR
= A©oP,BoQ,CoR
= AB=PQ,BC=QR,AC=PR, LA=/P, /B= ZQand #,C=ZR
(ii) We have,
"AABC =AQRP
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cond” yence ,
= A©QBoRandCoP
= AB=QR.BO=RP.AC=QR JA=,Q, 2B=/Rand £C=24P
E,(ample2 In ‘the following pairs of triangles (Fig. 10), by applying SSS condition, state
which are congruent. State the result in symbolic form:

D 5cm c
fuos 6l o s
™
A 5cm B
0} (ii)
Fig. 10
Solution (i) Intriangles ABC and CDA, we have
(Common)

AB =CD =5 cm, BC=DA =3 cm, and, AC=AC=6.Tcm.
By SSS condition of congruence, we have
AABC=ACDA
(ii) Intriangles ABC and ABD, we have
AC=AD=9.2cm,BC=BD=3cm an
So, by SSS condition of congruence, We have
AABC=AABD
llowing pairs of triangles are congruent? If they are con

d, AB=AB=3.1cm (Common)

gruent,

Example 3 Which of the fo
write out the pairs of equal angles.

(i) A ABC:AB = 3 c¢m, BC =4 cm,CA=2cm
A DEF:DE=2cm,EF=3cmandFD=4cm
A PQR: PQ=17cm, QR =15cm, PR = 18 cm
A DEF:DE =18 cm, EF =17 cm, DF =15 cm.
In triangles ABC and DEF, we have
AB=EF=3 cm, BC =FD —4cmand CA=DE =2cm
So, by SSS condition of congruence, we have
AABC = AEFD
ince AB = EF, therefore angles opposite to these sides are equal.

(ii)

Solution (1)

S
= «2C=4£D
Similarly, BC=FD = LA=ZLE
and, CA=DE = ZB=4LF

(ii) Intriangles PRR and DEF, we have
PQ=EF=17cm, QR =FD =15cm and RP=DE =18 cm
So, by SSS condition of congruence, we have

APQR=AEFD

= 4P=4E,4Q=LFand4R=4D



———————— e

Example 4

_ ‘WI’\»l,-:!_Irgmmnvs foy

ST
) A BC. .
In Fig. 11, it is given that AR = D and Al 1
Prove that A ADC - NCOBA.
Solution In AADC and A COBA, we have .

AB =D |Given|

AD = BCO |Qiven|

AC=AC

[Common side]
SSS criterion of congruence, we have
AADC = A CBA

So, by

: | f\
EXERCISE 16.2 Fig. 11

g pairs of triangles (Fig. 12 to 15)
ying SSS condition, determine wi

1. In the followin

sides. By appl
form,

» the lengths of the sides ar
nich are congruent. State the

e indicated

X Qlo;w \
resultin sy,

0o k

B
Fig. 15 Fig. 16
2. InFig. 16, AD= DCand AB= BC.
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state the three parts of matching pairs you have used to answer (i).

ol
L,(?”-

(i)
.17, AB= DCand BC=A
3 In Fig- D. A B
(i) Is AABC=A CDA?
(i What congruence condition have you used?
. You have used some fact i i .
il i . a7 , hot given in the question,
| D C
g 1fA pQR=AEFD, Fig. 17
) Which side of & PQRequals ED? (i) Whichangle of A PQR equals ZE?
f also,

B=ACand PQ= PR respectively. |

5 Triangles ABC and PQR are both isosceles with A
ondition do you use?

4B8=PQand BC = QR, are the two triangles congruent? Which ¢
i 2 B=50°, what is the measure of ZR?

6. ABCar}d DBC are both isosceles triangles on a common b
same side of BC. Are triangles ADB and ADC congruent
/BAC=40°and £ BDC = 100°; then find L ADB.

7. AA.BC and A ABD are on a common base AB, and AC=BDand BC= AD as shown in Fig. 18.

Which of the following statements is true? c . ’

ase BCsuch that Aand Dlieonthe
2 Which condition do you use? If

() AABC=A ABD

(i) AABC=AADB

(i) A ABC=A BAD
#* B

: . Fig. 18
8. InFig. 19, A ABCis isosceles with AB = AC, Dis the mid-point of base BC. N

() IsAADB = AADC?

(ii) State the three pairs of matching parts you use to arrive at your answer

A A
2 D Cc B .
Fig. 19 Fig. 20

9 In Fi
ig. 20, A ABC is i ith AB = i

relatinna . isosceles wit = AC. State if A ABC = A ACB.
tions that you use to arrive at your answer. If yes, state three
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10. Triangles ABC and DBC have side BC common, AB= BD andi »:‘C z CD. Are the ty fiang
congruent? State in symbolic form. Which congruence condition do you USe? Dogg - Jeg
equal £ ACD ? Why or why not?

Ss V”

ANSWERS
1. () ABC=DEF (i) ABC=ABD (i) AABD=AFEC
(v) AOAB=AOCD 2. Yes; AB,CB; AD, CD;BD, BD
3. (i) Yes (i) SSS (i) AC=CA 4. () PR (i) «p
5. Yes, SSS, 50° 6. Yes, SSS, 130° 7. (iii)
8. () Yes (i) AB,AC;AD,AD;BD,DC 9. Yes, AB=AC, BC= CBand AC= AB

10. Yes, AABC=A DBC, SSS, Yes

16.4.2 SAS CONGRUENCE CONDITION

Two triangles are congruent if two sides and the included angle of the one are respectivel,
equal to the two sides and the included angle of the other.
In order to verify the above fact, we perform the following experiment,.

Experiment: Draw a A ABC With AB =6 cm, AC =4 cm and £A =60°. Also, draw a A PQR
with PQ =6 cm, PR=4cmand /P = 60°.

Thus, we have
AB =PQ,AC = PR and LA=2LP

Make a trace copy of AABC and try to cover A PQR with A on P, B on ® and ConR.

R
§
©w
60°
A 6cm B P 6 cm Q
Fig. 21
You will find that the two triangles will cover each other exactly.

Hence, AABC = A PQR,

ILLUSTRATIVE EXAMPLES

Example1 In each of the following pairs of triangles the measures of some parts are

indicated along side. By the application of SAS congruence condition, state
which are congruent. State the result in symbolic form.

Solution (i) Intriangles ABC and PQR, we have
AB =PQ,AC=PRand ZA = /P = 40°
So, by SAS-congruence condition, we have
AABC = A PQR
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<
(%)
> L
40°
40°
5cm B P — Q
Fig. 22 (i)
(ii) In triangles ABC and PQR, we have
CB=PQ=55cm,CA=PR=4cmand £C=Z£P=50°
So, by SAS congruence condition, we have
ACBA=APQR
A R
7% &
™
50° 50°
B 5.5cm C P 5.5¢cm Q
Fig. 22 (ii)
(iii) Intriangles ABE and CBD, we have
AB=CB=5.2cm,AE:CD=5cmand4A=AC=40°
So, by SAS congruence condition, we have
AEAB=ADCB
A A
Do,
[0}
E B
s PN
11
c B 3cm D 3cm G

Fig. 22 (iii) Fig. 22 (iv)

(iv) In triangles ABD and ACD [Fig. 22 (iv)], we have

BD =CD =3 cm,AD - AD and ZADB = ZADC =90°.

So, by SAS congruence condition, we have
AADB=AADC
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Example2 Which of the following pairs of triangles are congruent’

(1) AABC: AB = 2 cm, AC = 4 cm, ZA=40° AXYZ : XZ = 2 ¢ry ¥Z =

ZZ =40° Cm,
() A PQR: PQ = 5 cm, PR = 6 ecm, £P = 55°% A DEF: DE = g cm, Ep . . o
4D= 550 3

Solution (1) In AABC and A XYZ , we have
AB=XZ=2cm,AC:YZ=4cmand4A=4Z=40°

Thus, in A ABC and XYZ, the two sides and.included angle of ope tf’iang]
are equal to two sides and the corresponding included angle of the other °°

So, by SAS congruence condition, we have
AABC =AZXY

(ii) In A PQR, the included angle between PQ and PR is /P
In ADEF, the included angle between DE and EF is L/ E
We have,

PQ=EF=5 cmand PR=DE=6cmbut /P = /E
So, the given triangles are not congruent.

Example3 Show that in an isosceles triangle, angles opposite to equal sides are
Solution Let A ABC be an isosceles triangle such that AB = A(C. A
Then, we have to prove that /B = /(.
Draw the bisector AD of ZA meeting BC in D.

Now, in A s ABD and ACD, we have
AB = AC

ZBAD = /CAD
and,AD =AD

equal.

[Given]
[+ AD is the bisector of ZA]

[Common side]

Therefore, by SAS congruence condition, we haveB Figl.323 -
AABD = A ACD
= Z4ZB=/C
Example4 Show that the bisecto
base at right angles.
Solution Let AABC be an isosceles triangle such that AB = AC.
Let AD be the bisector of vertical angle £ A meeting BC in D
Now, in As ABD and ACD, we have
AB =AC

[Corresponding parts of congruent triangles are equall

r of vertical angle of ap isosceles triangle bisects the
A

[Given]
£BAD = /CAD [+ AD is the bisector of ZA]
and,AD = AD [Common side]
= BD=CD and ZADB = /ADC a
Therefore, by SAS congruence condition, we have Fig. 24
AABD = AACD
But, ZADB + #ADC = 180° [Linear pair property]
ZADB = ZADC = 90°
Hence, AD bisects BC at right angles.
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3. Draw any triangle ABC. Use ASA condition to construct another triangle congruentto jt.
4. INAABC, itis knownthat /B= ~ C. Imagine you have another copy of A ABC
() IsAABC=A ACB?
(ii) State the three pairs of matching parts you have used to answer (i).
(iii) Isittrue to say that AB= AC?
S. In Fig. 38, AX bisects ~ BAC as well as ZBDC. State the three facts needed to ensure thy

AABD=A ACD
C
A .
D X
B
Fig. 38
6. InFig.39, AO= OBand ZA=/B.
A
D
C o}
B
Fig. 39

(i) IsAAOC=ABOD?

(i) State the matching pair you have used, which is not given in the question.
(iii) Is it true to say that ZACO=«/BDO?

ANSWERS
1. () AABO=ACDO (i) AADB=A ADC (i) AABC=a pPOR
(iv) No 2. (i) Yes (i) 2BAD, 2CAD; AD, AD; 2 ADB,/ ApC (iii) Yes
4. (i) Yes ) £ABC, £ACB; ZACB, LABCIBC.CD (i) yes
5. (i) £CAD=/BAD, 2CDA=/BDA: AD= AD
6. () Yes (i) £AOC, 2BOD (iii) Yes

16.4.4 RHS CONGRUENCE CONDITION

Two right triangles are congruent if the hypotenuse and one side of the one are respectiuely
equal to the hypotenuse and one side of the other.
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g
f . b
s o verify the above fact, let us perform the following experiment.

W ept; Draw & A ABC such that £C is a right P
W use AB =10 cm, and si g 2
g hypot(;‘n . , and side AC = 8 cm.

gugle’draw a A PQR with ZR = 90° ; hypotenuse

‘“50'10 .m and side PR =8 cm.

PIQuS we have two triangles ABC and PQR such that 1 1
fht=> 5

"y R =90°% hypotenusg AB = hypotenuse PQ and

- AC= side PR as shown in Fig. 40.

il
- make a trace copy of A PQR and try to cover L A
A Mith P on A, Q on B and R on C. You will find ° ca

i les will cover each oth .
; the twO triang ch other exactly. .40
g:nce, AABC=APQR. e
ILLUSTRATIVE EXAMPLES
pample 1 _In efach of the following pairs of right triangles, the measures of some parts are
indicated along side. State by the application of RHS congruence condition
which are congruent. State each result in symbolic form.
Solution (i) InA's ADB and BCA, we have

/ADB = Z/BCA =90°

AB =AB
and, AD=BC =8cm
So, by RHS congruence condition, we have

[Hypotenuse]

AADB=ABCA
D C
P
$ %
©
A 10cm B b.bc’“\
. B
@) (i)
Fig. 41
(ii) InAsABC and ADC, we have
ZABC = ZADC =90°
[Hypotenuse]

AC=AC

and, BC=DC=4.5cm

So, by RHS congruence condition, we have
AABC = AADC
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Example2 In Fig. 42, PL L OB and PM L OA such thgt
PL = PM. Is A PLO = A PMQ? Give reasons 1n
support of your answer.

Solution In As PLO and PMO, we have
ZPLO=2/ZPMO =90°
OP =0P (Hypotenuse]
and, PL = PM [Given]

So, by RHS condition of congruence, we have

APLO=APMO. Fig. 42

Example3 If A ABC is an isosceles triangle such that AB = AC, then altitude AD frop, Ao
BC bisects BC (Fig. 43).

Solution In right triangles ADB and ADC, we have
Hyp.AB = Hyp.AC

[Given)
AD =AD [Common sidg
So, by RHS criterion of congruence,
AABD =AACD
= Corresponding parts of above 1
=  BD=DC congruent triangles are equal |
A P
L N
90° 90°
11
B D C Q M R
Fig. 43 Fig. 44

Example4 In Fig. 44, it is given that LM = MN, QM = MR, ML | PQ and MN | PR.
Prove that PQ = PR.

Solution In right triangles QLM and MNR, we have

Hyp. QM = Hyp. MR [Given%
LM =MN [Givem
So, by RHS criterion of congruence, we have
AQLM =AMNR
, qual
= JZ@=4R [+ Corresponding parts of congruent triangles are €4
= PR=PQ [~ Sides opposite to equal angles are €'
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Congfuence
le5 AD, BE and CF, the altitud ¢ A ABC is an
ExamP equilateral triangle. es of A ABC are equal. Prove tha
A
e E
B b 3
Fig. 45

Solution In right triangles BCE and BFC, we have
Hyp. BC =Hyp. BC

BE =CF [Given]
So, by RHS criterion of congruence, we have

ABCE =ABFC
= «B=«ZC [+ Corresponding parts of congruent triangles are equal |
= AC=AB ..(1) [+ Sides opposite to equal angles are equal |
Similarly, AABD =AABE
- J/B=/A [Corresponding parts of congruent triangles are equal]
— AC=BC ...(ii) [Sides opposite to equal angles are equal]

From (i) and (ii), we get
AB=BC=AC
Hence, AABCis an equilateral triangle.

EXERCISE 16.5

1. |r_1 each of the following pairs of right triangles, the measures of some parts are indicated along
side. State by the application of RHS congruence condition which are congruent. State each

result in symbolic form. (Fig. 46)

A
D c
(i) (ii)
b@ »
> w %
$ 3
s
A 5cm B B D C
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(i) 5

—] 0 3cm C
B 3cm L

)

(v)

Fig. 46

2. A ABCis isosceles with AB= AC. ADis the altitude from Aon BC.

(i) IsAABD=AACD?

(ii) State the pairs of matching parts you have used to answer (i).

(iii) Isittrue to say that BD= DC ?
A ABC is isosceles with AB = AC. Also, AD | BC meeting BC in D.
Are the two triangles ABD and ACD congruent? State in symbolic
form. Which congruence condition do you use? Which side of A ADC
equals BD? Which angle of A ADC equals B ?
Draw a right triangle ABC. Use RHS condition to construct another

triangle congruent to it.
In Fig. 47, BD and CE are altitudes of A ABCand BD = CE, B
Fig. 47

(i) IsABCD=ACBE?
(i) State the three pairs of matching parts you have used to answer (i).

ANSWERS
1. (i) AADB=ABCA (i) AADB=A ADC (i) AAOB=ADOC
(iv) AABC=AADC (v) AABD=ACBD
2. (i) Yes (i) AB,AC;AD, AD; 2ADB, ZADC (iii) Yes
3. Yes,AABD=AACD,RHS, CD, LC

5. (i) Yes (i) BD, CE;CB;BC,«BDC, 2CEB
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THINGS TO REMEMBER

figures are congruent, if they have exactly the same shape and size.
g WO Two line segments are congruent, if they have the same length.
2 ".: Two angles are congruent, if they have the same measure.
“.») Two squares are congruent, if they have the same side length.
“i', Two rectangles are congruent, if they have the same length and breadth.
‘('\ | Two circles are congruent, if they have the same radius.

. Twotriangles are congruent, if in matching of their vertices, the three sides and the three angles of
one rriangle are respectively equal to the corresponding parts of the other.

35S Congruence Condition: Two triangles are congruent, if three sides of one triangle are
4 espectively equal to the three sides of the other.

SAS Congruence Condtion: Two triangles are congruent, if two sides and the included angle of
one aré respectively equal to the two sides and the included angle of the other.

ASA Congruence Condition: Two triangles are congruent, if two angles and the included side of the
one are respectively equal to the two angles and the included side of the other.

- RHS Congruence Condition: Two right triangles are congruent, if the hypotenuse and one side of
' the one triangle are respectively equal to the hypotenuse and one side of the other.

g. Inan isosceles triangle, the angles opposite to equal sides are equal.
o. The bisector of the vertical angle of an isosceles triangle bisects the base at right angles.

10. Two congruent figures are equal in area but two figures having the same area need not be
congruent.

“on

o
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