Chapter 9. Triangles [Congruency in Triangles]

Exercise 9(A)

Solution 1:

(2)

In £ABC and ADEF
AB=DE [Given]
ZB = ZE [Given]
BC=EF [Given]
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By Side-Angle-Side criterion of congruency, the triangles
AMBC and ADEF are congruent to each othear,
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In AABC and ADEF
A S S B
Hyp, AC=Hyp.OF
BC=EF
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Bw Right Angle-Hypotenuse-Side criterion of
congruency, the triangles

AMBC and ADEF are congruent to each other,
x AABC = ADER

(c)
In AABC and AQRF
£B = ZR  [Given]
£C = 2P [Given]
AB=CR [Given]
A Q

B o R

Byv Angle-Angle-Side aiterion of
congruency, the triangles

ALBC and AQRP are congruent to each other,
L AABC = AQRP
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In AABC and APGR
AB=PQ [Given]
AC=PR [Given]
BC=0QR [Given]
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Bv Side-Side-Side criterion of
congruency, the triangles
ARBC and APQR are congruent to eadh other,
L AABC = APQR

(e)
In APQR.
ZR=40%y, £ g=5307

Sum of all the angles
SPHsQrsR=180° |

in a triangle = 180°
= sP+50°+40°=180°

= ZP+907 =180

= ZP=180" - 90"
= ZP=90"

In AABC and APQR

Zh=sF

2C=2R

BC=GR
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By Angle-Angle-Side ariterion of
congruency, the triangles
ALBC and APQR. are congruent to each other,

. AABC = APOR

Solution 2:
Given: In the figure, O is centre of the circle,
and AB is chord, P is a paint on AB such that AF =FB.
We need to prove that, OF L AB

u Ii

A R T B

Constructon: Join 04 and OB

Proof;

In AQAP and ADBP

O4=0B [radii of the same cirde]

OF = OF [comrmon]

AP =PE  [given]

. By Side-Side-Side aiterion of congruency,
ACAP = ACBF

The corresponding parts of the congruent
triangles are congruent.

. ZOPA=20PB  [by c.p.c.t]
But ZOPA+£0PB=180° [linear pair |

L L0OPA=20PB=390"
Hence OF 1 AB.



Solution 3:
Given: In the figure, O is centre of the circle,
and AB is chord, P is a paint on AB such that AF =FB.
We need to prove that, AP = BP

A WB
Construction: Join O&% and OB
Proof;
In right triangles AQAP and ACBP
Hypotenuse QA=0B [radii of the same cirde]
Side QP = QP [comrmon]
- By Right angle-Hypotenuse-Side oriterion of congruency,
ADAP = ACEBF
The corresponding parts of the congruent
triangl es are congruent.
L AP=BP [by cp.ct]
Hence proved,



Solution 4:
Giver: & AABC in which D is the mid-point of BC,
AD is produced to E so that DE=AD
We need to prove that
(i) A4BD = AFCD

(ii)AB = EC
(Hi)AE || EC
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(i1In AABD and AECD
BOD=0C [Dis the midpcint of BC]
LA0DB = £COE [wertically opposite angles ]
AD = DE [Given ]

. By Side-Angle-Side criterion of congruence, we
have,

ARBD = AECD

(i 1 The corresponding parts of the congruent triangles
are congruent,

. AB=EC [olp.ieit]

(i )Also, £DAB = ZDEC [cp.ct]

[LDAE and £DFC are }

AB || EC
alternate angles



Solution 5:
(1 1Given: A ARBC in which £B=2C,
CL is the perpendicular from D o AB
DM is the perpendicul ar from D to AC

A
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We need to prove that
D = DM
Proof:
In ADLE and ADMC
ZDLB=2DMC=20° [D.f_ 1 AB and DM L AC]
£B = £C [Given |
BD = DC [Di= the midpoint of BC]
. By &ngle-Angle-Side criterion of congruence,
ADLE = ADMIC
The corresponding parts of the congruent
triangles are congruent,
.. DL=DM [cp.ct]
(i Given: & AABC in which £B=£C,
BP is the perpendicular from D to AC
CQ is the perpendicular from C to AB



Q P

B s
We need to prove that
BP = C0Q
Proof:
In ABPC and ACQB
LB =20 [Given ]
ZBPC=/C0B=90" [BP L AC and CQ L AB]
EC = BC [Common |

. By Angle-Angle-Side criterion of congruence,
ABPC = ACGQB

The coarresponding parts of the congruent
triangles are congruent.

. BP=CQ [cp.ct]



Solution 6:

Given: & AABC in which AD is the perpendicular bisector of BC
BE is the perpendicul ar bisector of CA

CF is the perpendicular bisector of AB

AD, BE and CF meet at ]
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We need to prove that
IA=18=1IC
Proof:
In ABID and ACID
BD = DT [Given]
£BDI=£C0I=90° [A4D is the perpendicular bisector of BC]
BC = BC [Commmon |
- By Side-Angle-Side criterion of congruence,
ABID = ACID

The corresponding parts of the congruent
triangles are congruent.

- IB=IC [cp.ct]

Similarly, in ACIE and AALE

CE = AE [Given]

ZCEI=z£AEI=90° [AD is the perpendicular bisector of BC]
IE = IE [Common]]

. By Side-Angle-Side criterion of congruence,

ACIE = AAIE

The corresponding parts of the congruent
triangles are congruent.

L IC=IA [cp.ct]

Thus, [A=IB=1C



Solution 7:
Given: A AABC in which AB is bisected at P
PQ is perpendicular to AB
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We need to prove that
QA =08
Proof:
In AAPQ and ABFPQ)
AP = PE [Fis the mid-point of AB ]
£APQ=28PQ=90" [PQ iz perpendicular to AB ]
PO = PO [Common]
. By Side-Angle-Side criterion of congruence,
AAPD = ABPQ

The corresponding parts of the congruent
triangles are congruent

L QA=CB [cp.ct]



Solution 8:

From M, draw ML such that ML is perpendicular to AB
and MM is perpendicular to AC
E

il 1 B
In AALM and AARM

ZLAM=/MAN [+ AP is the bisector of ZBAC]
ZALM=/ANM=90° [ ML L AB,MN L AC]
Al = Ap [Common ]

. By Angle-Angle-Side aiterion of congruence,
ARLM = ALNM

The corresponding parts of the congruent
triangles are congruent,

o ML= [cp.ct]

Hence proved.



Solution 9:

Given: ABCD is a parallelogram in
which E is the mid-point of BC,
Ve need to prove that

(i)ADCE = Ml BE

(ii)AB = BL
(ii)AL =200
D C
E
Al . L
B
(i)In ADCE and ALBE
ZDCE = ~EEds [DC | AB, alternate angles |
CE=EE [Eis the midpoint of BC]
ZDEC = ZLEB [verfically opposite angles]

. By &ngle-Side-Angle criterion of congruence, we
have,

ADCE = ABBE

The corresponding parts of the congruent triangles
are congruent,

- Be=LB [eipiet] A
(iDC=AB [opposite sides of a parallelogram]..(2]
From (1) and (2), AB=BL el
(iii JAL=AB +BL ()
From (3) and (4), AL=AB+AB

= AL=24B

—= AL=2DC [from (2]



Solution 10:
Given:In the figure AB=DB, AC=DC, £ABD=58",
ZDBC=(2x - 47, LACB=({y + 15)° and £DCB=63°

We need to find the values of x and v,

In ASBC and ADBC

AB = DB [given]
AC=DC [given]
BC = BC [common]

. By Side-Side-Side aiterion of congruence, we
hiawve,

ABBC = ADBC

The corresponding parts of the congruent triangles
are congruent,

L ZACB=2DCB  [c.p.ct]

=y 4+ 15°=63"

= y°=63" - 15°

= y"=43°

and £LABC=sDBC[c.p.ct]
But,£DBC= {2x - 4)°

Ve have ~ABC+20BC=2A8D

= [2x - 4)" + [2x - 4)° = 58°

= 4x - 8° = 58°

= dy = 58° 4+ 8°
— dx = 66

= X = 53”

— x =16.5°

Thus the values of x and v are:
x =165 and v=48°



Solution 11:

In the given figure AB||FD,
= SABC=,FDC

Also AC||GE,

= SACB=-0GEB

Consider the twotriangles AGBE and AFDC

ZB=sD

£ZC=2E

Alsogiventhat

BD = CE

=BD+DE="E+DE

= BE = DC

~ By Angle - Side - Angle ariterian of congruence
AGBE= AFDC

 GB _BE _GE
"FD DC FC
But BE=DC
BE S
DC~ BE

. GB_ BE _
s
=GB =FD
 GE BE _
iEm e
= GE = FC

Solution 12:
A

B D C
In AADE and ALDC,
AB = AT (Since AABCis anisosceles triangle)
AD = AD (commaon side)
ZA0B = ZADC (Since AD is the altitude so eachis 90°)
= ABDB = AADC (RHS congruence ariterion)
BD = DC (cpct)
= AD s the median,



Solution 13:
In ADLE and ADMCZ,

BL = CM (given)

Z0LB = <DMZ  (Both are 90°)

SBOL = 2COM  (wertically opposite angles)
L ADLBE = ADMC (AAS congruence ariterion)
BD =CD0 (cpct)

Hence, AD s the median of AABC,

Solution 14:

(NN ASDBE and ARDC,

ZA0B = ZADC (Since AD isperpendicular toBC)
AB = AT (given)

AD = AD (common side)

L AADB = AADC (RHS congruence criterion)
=BD =CD (cpct)

(i) In AEFB and AEDE,

ZEFB = ZEDB (both are 90°)

EB = EB (common side)

ZFBE = #DBE (given)

. AEFB = AEDB [(AAS congruence ariterion)
= EF = ED (opct)

thatis, ED = EFR

Solution 15:

In AABC and AEFD,

AB || EF = ZABC = £EFD (alternate angles)
AC=ED (given)

ZACB = 2EDF (given)

L ARBC = AEFD (AAS congruence ariterion)
= AB = FE (cpct)

andBC = OF (cpct)

=BD+DC=CF+DC (B-D-C-F)

=BD =CF



