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CHAPTER 26
CONGRUENCY : CONGRUENT TRIANGLES

26.1| MEANING OF CONGRUENCY

If two geometrical figures coincide exactly, by placing one over the other, the figures
are said to be congruent to each other.

1. Two lines AB and CD are said to be congruent if, on A 4 B
placing AB on CD, or CD on AB, the two lines AB and
CD exactly coincide. c T -

It is possible only when AB and CD are equal in length.

2. Two figures ABCD and PQRS are said to be congruent
if, on placing ABCD on PQRS or PQRS on ABCD the two

A y B & y Q
figures exactly coincide, i.e., A and P coincide, B and Q ’
coincide, C and R coincide and D and S coincide.

It is possible only when :
D S
o R

AB = PQ, BC = QR, CD = RS and AD = PS
Also, ZA = ZP, /B = £Q, ZC = ZR and ZD = 4£8S.

26.2 | CONGRUENCY IN TRIANGLES

Let triangle ABC is placed over triangle DEF; such that, vertex A falls on vertex D
and side AB falls on side DE, then if the

two triangles coincide with each other in A R

such a way that B falls on E, C falls on

F; side BC coincides with side EF and 4/2\}\ /(/5\'>\
side AC coincides with side DF, then the

two triangles are congruent to each g 4 c . T =

other.

H tH

The symbol used for congruency is “=" or
. A ABC is congruent to A DEF is written as : A ABC = A DEF or A ABC = A DEF.

26.3| CORRESPONDING SIDES AND CORRESPONDING ANGLES

In case of congruent triangles ABC and DEF, as given above, the sides of the two
triangles, which coincide with each other, are called corresponding sides.

Thus, the side AB and DE are corresponding sides, sides BC and EF are
corresponding sides and sides AC and DF are also corresponding sides.

In the same way, the angles of the two triangles which coincide with” each other, are
called corresponding angles. Thus, three pairs of corresponding angles are ZA and 4D,

ZB and ZE and also ZC and ZF.

The conaspondmy parm afmﬂ e ——
Also, (i) a\ = zm AB -

FhE
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- [284] conpiTIoNs OF CONGRUENCY

1. If three sides of one triangle are equal to three sides of the other triangle, each
to each, then the two triangles are congruent.

This condition is known as

side, side, side and is abbreviated as
S.S.S.
In triangles ABC and PQR,
given alongside : b 5
AB = PQ, " ” Gdip : s
BC = QR and AC = PR

So A ABC is congruent to A PQR, i.e., A ABC = A PQR by S.S.S.

Similarly, in congruent triangles, corresponding angles are equal.
ZA = ZP, Z/B=2Q and ZC = 4R

2. If two sides and the included angle of one triangle are equal to two sides and the
included angle of the other triangle, each to each, then the triangles are congruent.

This condition is known as : side, angle, side and is abbreviated as S.A.S.

In the given triangles, X A
AB = XZ, £
%cﬁ‘ o S
BC = XY and ZABC = ZZXY "y
AABC = AZXY (by SAS) v 7 B c

6 cm

.__ "“WW the angles included by the

The pairs of corresponding sides of these two congruent triangles are :
AB and ZX, BC and XY, AC and ZY
The pairs of corresponding angles are :

2B and £ZX, ZA and £Z, ZC and ZY.
3. If two angles and the included side of one triangle are equal to the two angles
and the included side of the other triangle, then the triangles are congruent.

This condition is known as : angle,
side, angle and is abbreviated as A.S.A. A P

In the given figure :
BC = QR,
2B =2/Q and £C = ZR
AABC = APQR. (by ASA)
4. If any two angles and a side (not the included side) of one triangle are equal to
two angles and the corresponding side of the other triangle; then the two triangles are

congruent.
This condition is known as : angle, angle, side and is abbreviated as : A.A.S.

B . B H R
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In the given figure : A 'P
ZB = £Q,
£ZC = /R

and, AC= PR

B C R
A ABC = A PQR. (by A.S.A) 9

5. If the hypotenuse and one side of a right angled triangle are equal to the
hypotenuse and one side of another right angled triangle, then the two triangles are

congruent.
This condition is known as: right angle, hypotenuse, side and is abbreviated as
R.H.S.

In the given figure :
ZB = 2E— S0 AB = FE o
and hypotenuse AC = hypotenuse FD
~ AABC=AFED (by RH.S))
The corresponding angles in this case are :
ZA and £F, 4B and £E, £ZC and 4D, B f A
and the corresponding sides are :

AB and EF, AC and FD, BC and ED.

Since the triangles are congruent, therefore all its corresponding sides are equal and
corresponding angles are also equal.

- BGC =ED.-ZA = /ZE and £LE = )

If three angles of a triangle are equal to the three angles af the aﬂ)er;_;tnangfe then 1
the triangles are not necessarily congruent. - .

For congruency at least one pair of companding sides must be - |
. AAA. is not a test of congruency. - = - = .. .

Example 1 :
State, by what test the following triangles are congruent.

b (if)

Solution :

(i) Here, two angles of one triangle are equal to the two angles of the other triangle
and the included sides are equal.

. The two triangles are congruent by A.S.A. (Ans.)

(i) Since, two sides of one triangle are equal to the two sides of the other triangle
and the included angles are equal.

. The triangles are congruent by S.A.S. (Ans.)
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Example 2 :
State, whether or not, the following triangles are congruent.
A
50°
B " C
Solution :

Here, ZA = 180° - (20° + 50°) = 110°
Also, ZZ = 180° — (110° + 20°) = 50°
We see that in A ABC and A XYZ,

ZC = £LZ = 50°

/B = 2Y = 20° and BC = YZ and they are included sides.

-~ AABC = A XYZ by AS.A. (Ans.)
Example 3 :

In the given figure, AB // CD and AB = CD.
Prove that : (i) AAOB = A DOC

(i) AO =DO
(i) BO = CO
Solution :
Statement Reason
In triangles AOB and COD
AB = CD Given
ZBAO = £CDO Alternate angles, as AB// CD
ZABO = £ZDCO Alternate angles, as AB // CD
(i) A AOB =A DOC AS.A.
(i) AO = DO Corresponding sides of congruent triangles.
also, (i) BO = CO Corresponding sides of congruent triangles.

Hence proved.

1. State, whether the pairs of triangles (ii)
given in the following figures are -| W
congruent or not : A4Q 0° I
@ (iii)
L
E o
Eb\]g 3b <ﬁ<‘%
4 cm Ca Y oy
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(iv)

Wi .
U

(vii) A ABC in which AB = 2 cm,
BC = 3.5 cm and ZG = 80"
and, A DEF in which DE = 2 cm,
DF = 3.5 cm and Z10'= 80",

(vi)

In the given figure, prove that :

A ABD = A ACD
A C

B : D
Prove that :
(i) AABC = A ADC
(liy £B = 4D
(iii) AC bisects angle DCB

(i) As A ABC = A ADC
= ZBCA = ZDCA
and so AC bisects angle DCB.

5.

Prove that :
(i) AABD = A ACD
() dB=udl
(iii) ZADB = ZADC
(iv) £ZADB = 90° B
In the given figure, prove that :
(i) AACB = A ECD
(i) AB=ED

A
|
I
|
|
I
|
|

D

206

. (i) AABC = A DCB /_
(i) AC = DB
= / g

A D
5
B =
Prove that :
(i) A ABC = A ADC
() Z8 = ZD

D i C
1l
#M
A B

In the given figure, prove that :

BD = BC.
A B
In the given figure,
Z1 = Z2 and AB = AC.
Prove that :
(1) i 5 = (S

(i) BD =DC B
(iii) AD is perpendicular to BC.
In the given figure, prove that :

() PQ=RS S R
Pm

(i) PS =QR
In the given figure, prove that :

(i) AXYZ = A XPZ X
Y P
Z

() Yige= P
In the given figure, prove that :

C

(iii) LYXZ = £PXZ
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figure, prove that : 5
; S .

y ; ic A

D C
0
A B N e rpon G TP
13. ABC is an equilateral triangle, AD and | e Gl i . . 4
BE are perpendiculars to BC and AC o s %
respectively. Prove that : 14. Use the informations given in the
(i) AD =BE following figure to prove triangles ABD
(i) BD = CE A and CBD are congruent.
Also, find the values of x and y.

8

ed rom https:// www.studiestoday.com




	002_R
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L
	288_R
	289_L
	290_R
	291_L
	292_R
	293_L
	294_R
	295_L
	296_R
	297_L
	298_R
	299_L
	300_R
	301_L



