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(2]

In AABC and ADEF
AB=DE [Given]
£B = £ZE [Given]
BC=EF [Given]

B i - E i F

By Side-Angle-Side criterion of congruency, the triangles
ABBC and ADEF are congruent to each other,
L AABD = ADEF

(&)

In AABC and ADEF
Z8 =28 =90F
Hyp., AC=Hyp.OF
BC=EF

s-congruency-in- trlan les/
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B H C i I

Byv Right Angle-Hypotenuse-Side criterion of
congruency, the triangles

MBI and ADEF are congruent to each other,
LAABC = ADEF

(c)

In ARBC and AQRP
ZB = ZR [Given]
£C = 2P [Given]

AB=0QR [Given]

A Q
By Angle-fngle-Side criterion of
congruency, the triangles

AR and AQRP are congruent to each other.
- AABC = AQRP

s-congruency-in-triangles/
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(d)

In AABC and APQR
AB=PQ [Given]
AC=PR [Given]
BC=QR [Given]

il P

B ; cilloL. I R
By Side-Side-Side criterion of

congruency, the triangles

ABBC and APQR are congruent to each other.

- AABC = APQR

(e)

In APOR

ZR=40°, £ 0=50°
sum of all the angles

ZP+A0+sR=180° | ,

ina triangle = 180°

= SP4+50° +40% =120

= ZP+90%=180"

= ZP=120° - ag®”
= ZP=90"

In AABC and APQR

Zh=sP

ZC=<PR

BC=0CR

-congruency-in-triangles/
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By Angle-Angle-Side ariterion of
congruency, the triangles
AABC and APQR are congruent to each other,
-~ AABC = APOR

Solution 2:

S-C

ongruency-in- trlan les

/

40

-

50
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Given: In the figure, O is centre of the circle,
and AB is chord, Fis a paont on AB such that AP =PB.
We need o prove that, OP L AB

Construction: Join 0% and OB

Proof:

In AQAF and ADBP

OA=08 [radii of the same cirde]

OF = 0P [common |

AP = PB [given]

. By Side-Side-Side criterion of congruency,
ADAP = ADBR

The corresponding parts of the congruent
triangles are congruent.

. ZOPA=Z0PB  [by cp.c.t]
But ZOPA+-OPB=180% [linear pair ]

L ZOPA=2CPRB=50"
Hence OF L AB.

Solution 3:
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Given: In the figure, O is centre of the circle,
and AB is chord. Pis a paint on AB such that AF =FB.
We need to prove that, 4P = BP

Construction: Join 08 and OB

Proof:
In right triangles ACAP and ACBP

Hypotenuse OA=CB [radii of the same cirde]

Side OF = 0P [common |

- By Right angle-Hypotenuse-Side criterion of congruency,
ADARP = ADBF

The corresponding parts of the congruent

triangles are congruent,

. AP=BP [by cp.c.t]

Hence proved,

Solution 4:
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Given: A AABC in which D is the mid-point of BC.
ADis produced to E so that DE=AD

We need to prove that

(i) AABD = AFCD

(i) AB = EC
(iii)AB || EC

&,

L

B C

E
(i1In AABD and AECD
BOD=DC [Dis the midpaint of BC]
ZADB = ZCDE [vertically opposite angles]
AD = DE [Given]

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

AABD = AECD

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

;. AB=EC [c.p.c.t]

(ii }JAlso, £DAB = ZDEC [cp.ct]

[zDﬂ.B and £DEC are }

AB | EC
alternate angles
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Solution 5:

(i 1Given: A AABC in which #B=<C,
OL is the perpendicular from D to AB
OMis the perpendicular from D to AC

A

B D c

We need to prove that
2 = Dt

Proof:

In ADLE and ADMC

Z0LB=s,DMC=90" [DL L AB and DM L AC]

£B = 2ZC [Given]

BD = DC [Dis the midpoint of BC]
. By Angle-Angle-Side criterion of congruence,
ADLE = ADMIC

The corresponding parts of the congruent
triangles are congruent,

. DL=DM [cp.ct]

(i )Given: & AMBC in which £B=2C,

BP is the perpendicular from D to AC

0 is the perpendicular from C to AB

s-congruency-in-triangles/
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A
2 P
B c
We need to prove that
BP = CQ
Proof:
In ABPC and ACQE
£B =20 [Given ]
£BPC=-COB=90° [BP L AC and CQ 1 AB]
BC = BC [Commeon]

~ By Angle-Angle-Side criterion of congruence,
ABPC = ACCB

The corresponding parts of the congruent
triangles are congruent.,

L BP=CQ [cp.ct]

Solution 6:

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

CF is the perpendicular bisector of AB

AD, BE and CF meet at |

LAY
= f
|
B I D T C
We need to prove that
IA=1IB=1IC
Proof:
In ABID and ACID
BD = DC [Giver ]
£BDI=£C0I=90% [AD is the perpendicular bisector of BC]
BC = BC [Common]
~ By Side-Angle-Side criterion of congruence,
ABID = ACID

The corresponding parts of the congruent
triangles are congruent.
- IB=IC [cp.ct]
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Similarly, in ACIE and AAIE

CE = AE [Given]

ZCEI=£AF1=90° [AD is the perpendicular bisector of BC]
IE=IF [Common]]

. By Side-Angle-Side criterion of congruence,

ACIE = AAIE

The corresponding parts of the congruent
triangles are congruent.

L IC=1A [cp.ct]

Thus, [A=IB=IC

Solution 7:
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Given: A AABC in which AB is bisected at P
FO is perpendicular to AB

Q
8
& . ® .
Fa -
/ ~
p ~
Y, ™
’ i
o ~
'&' i P \B

We need to prove that
QA=0CE
Proof:
In AAPQ and ABFPQ
AP = PB [Fis the mid-point of AB]
ZAPQ=£BPQ=90° [PQ iz perpendicular to AB ]
PQ = PQ [Common ]
- By Side-Angle-Side criterion of congruence,
AAPQ = ABPQ

The corresponding parts of the congruent
triangles are congruent.

L A=0B [cp.ct]

Solution 8:
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From M, draw ML such that ML is perpendicular to AB
and MM is perpendicular to AC
C

it 3 B
In AALM and AARM

ZLAM=sMAN [+ AP is the bisector of ZBAC]
ZALM=2ANM=90"  [--ML L AB,MN L AC]
At = A [Cormmon |

- By Angle-Angle-Side criterion of congruence,
AR = ARNM

The carresponding parts of the congruent
triangles are congruent

L ML=MN [cp.ct]

Hence proved,

Solution 9:

S

-congruency-in-triangles/
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Givern ABCZD is a parallelogram in
which E is the mid-point of BC,
We need o prove that

(I ADCE = ALBE
(i1).48 = BL
(Hi)AL = 2DC
D 3
E
Af v L
B
(i)In ADCE and ALBE
ZDCE = ZEBL [DC || AB, alternate angles |
CE=EB [E is the midpoint of BC]
2DEC = ZLEB [vertically opposite angles]

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

ADCE = ALBE

The corresponding parts of the congruent triangles
are congruent.

- DC=LB [c.p.ct] (1)
(iiIDC=AB [opposite sides of a parallelogram]. .(2)
From (1) and (2, AB=BL L3
(iii AL =AB +BL ()
From (3) and (4), AL=AB+AB
= AL =2AF
= AL=2DC [from (2)]

Solution 10:
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Given:In the figure AB=DB, AC=DC, #ABD=58",
ZDBC={2x - 4}, ZACB=(y + 15)° and £DCB=63"

We need to find the values of x and v,

In AMBC and ADBC

AB = DB [given]

AC=DC [given]

BC = BC [common ]

. By Side-Side-Side criterion of congruence, we
hawve,

ARBC = ADBC

The corresponding parts of the congruent triangles
are congruent,

L LACB=<DCB [c.p.ct]

= v 4+ 15°=3°

= " =H3" - 157

=y =48"

and £LABC=sDBC[cp.ct]

But,£/DBC= (2x - 4)°

We have ~ABC+-DBC=,48D

= {2x - )" + (2x - 4)" = 58°

= dx - 8° = 58°

— Ax = 58° 4 2°
= 4y = 66°

N X - 53”

- x =16.5°

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

Solution 11:
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In the given figure AB||FD,
= SAABC=sFDC

Alzo AZ| | GE,

= SACB=-0EB

Consider the twotriangles AGBE and AFDC

ZB=s0

LC=sE

Alsogiventhat

BD = CE

=BO+DE=CE+DE

=BE=0C

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

. G5B _BE _GE

"FD DC FC

But BE=DC

_ BE _BE_,
DC  BE

CBB_BE

FO DC
=GB = FD
 GE_ BE _
L= see
= GE - FC

Solution 12:

s-congruency-in-triangles/
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B D C
In ALDE and ARDC,
AB = AC (Since AMBCIis anisosceles triangle)
AD = AD (common side)
ZA0B = ZADC (Since AD s the altitude so eachis 90°)
= AADB = AADC (RHS congruence ariterion)
BD = DC (cpct)
= ADis the median.

Solution 13:

In ADLE and ADMC,

BL = CM (given)

Z0OLB = £DMC  (Both are 90P)

ZBDOL = 2C0OM (wvertically opposite angles)
L ADLE = ADMC (ALS congruence ariterion)
BD =C0(cpct)

Hence, ADis the median of AABC.

Solution 14:

s-congruency-in-triangles/
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(I AA0B and AADC,

LRDB = ZAADC (Sinee AD isperpendicular toBC)
AB = AC (given)

AD = AD (common side)

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

(i1 In AEFB and AEDB,

ZEFB = ZEDB (both are 90°)

EB = EBE (common side)

ZFBE = #DBE (given)

. AEFB = AEDB (AAS congruence ariterion)
=EF=ED (cpct)

thatis, ED = EF
Solution 15:
In ALBC and AEFD,

AB || EF = £ABC = ZEFD (alternate angles)
AC=ED (given)

ZACE = 2EDF (given)

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

andBC =DF (cpct)

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

Solution 16:
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In AABC and AEFD,

A8 || EF = #ABC = ~EFD (alternate angles)
AC=ED (given)

ZACB = ZEDF (given)

LAABC = AFFD (AAS congruence criterion)
= AB = FE (cpct)

and BC = DF {cpct)

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

Solution 17:

In ALDE and ADBF,

OF || AE = #EAD = #FDB (corresponding angles)
CE || BF = £ADE = #DBF (corresponding angles)
AD=DB(given)

L AADE = ADBF (ASA congruence criterion)

= [DE = BF (cpct)

Exercise 9(B)

Solution 1:

s-congruency-in-triangles/
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Given: AABD is an equilateral triangle
AACE is an equilateral triangle

We need to prove that

(i)£CAD = ZBAE

(1)CD = BE

Proof;

(i)

ABBD s equilateral

- Each angle = 60°

— /BAD =60° (1
Similarly,

AACE is equilateral

-~ Each angle = &0°

= LCAE =60° (20
= sBAD=sCAE [from (1)and (21] ...(3)

s-congruency-in-triangles/
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Adding ZBAC 1o both sides, we have
ZBAD+SBAC=sCAE+-BAC
= /CAD=/BAE (D)

(i)

In ACAD and ABAE

AC=AE [AACE is equilateral ]
ZCAD=/BAE [from (4)]

AD = AB [44BD is equilateral ]

. By Side-Angle-Side criterion of congrusnaoy,
ACTAD = ABAE

The corresponding parts of the congruent
triangles are congruent

. CD=BE |by cp.ct]
Hence proved,

Solution 2:

s-congruency-in-triangles/
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Given: ABCD is a square and AAPE is an equilateral triangle.
e need to

(i)Prove that,A4PD = ABPC
(i) To find angles of ADPC

D C

fi B
(a)
(i )Proof:
AP=PB=AB [AAPE is an equil ateral triangle]
Alzo, we hawve,
LPBA = £PAB = ZAPB=60" L)
Since ABCD is a square, we have
Lh=sB=sC=,0=00" 2]
Since LDAP=/8 — ZPAB e
= ZDAP=90" - 60"
= ZDAP=30" [from (1) and (2)] ()
Similarly 2 CBP=s8 - ~FBA
= SCBP=90° - &0°

e*ll IV\adl ©CI
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= SCBP=30° [from (1) and (2] (5]
= sDAP=-CBP [from (4} and (5)] L (B)
In AAPD and ABPC

AD=BC [Sides of square ABCD ]

ZO0AR = £CBP [from (&]]

AP = BP [Sides of equilateral AAPE]

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

ABPD = ABPC

(ii)

AP=PB=AB [AAPB is an equilateral Tiangle] A7)
AB = BC = CD = DA [Sides of square ABCD (8
From (7) and (2), we have

AP=DA and PB=BC .(9)
In AAPD,

AP=D4A [from (9]]

(10

L ZADP = £APD [*ﬂ*”@ea opposite to }

equal sides are equal

LADP + ZAPD + 2DAP - 1g0° | o1 of angles of
a triangle =180°

— ZADP + ZADP + 30° = 180° | Tom (3), £DAP = 30
from (10}, £LADP = £APD

= LADP + ZADP = 180° - 30°

= 2/ADP = 150°

= sapp - 120

= ~ADP = 75"
We have ~POC=s0- 240F

= /PDC=90° - 75°
= /PDC=15° (11

@II 1A Wwil Wl


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-9-triangles-congruency-in-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-9-triangles-congruency-in-triangles/

@II 1wl GOl

In ABPC,
PE=BC [from (9)]

L (12)

- £PCB = £ZBPC [A”QES opposite to }

equal sides are equdl
sum of angles of

LPCB + £BPC + £CBP = 180° _
a triangle =180°

from (5), ZCBP = 30° }

= £PCB + ZPCB + 30° = 180°
Lcrr:um (12), £LPCB = 2BPC

= 2SPCE = 1807 - 307

— spcg - 129

= SPCEB = 75"
We have APCO=-C- ZPCH

= SPCD=20° - 75°
= /PCD=15° L (13)
In ADPC,
LPDC=15"
ZPCD=15"
. [ Sum of angles DF:|
LPCO + £PDC + £DPC = 180 _
a triangle =180°
=157+ 157 + LDFPC = 180°
= £DPC = 180° - 30°
= S0PC = 1507
~Angles of ADPC, are; 15°,150°, 15°
(b)
(i 1Proof: In AAPE
AP=PB=AB [AAPE is an equilateral triangle]

Alzo, we have,

ZPBA = ZPAB = #APB=60" (1)
since ABCD is a square, we have

LA=sB=2C=0=20" L (2)
Since ZDAP=24 + ZPAB L (3)
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= ZDAP=90" + 607

= <DAP=150" [from (1) and (2)] Y
=]
[\
L
i A
/ \
/ \
A ,’ 1.‘ B
/ \
/ \
/ \
/ \
/ \
/ \
/ \
D C

Similarly #CBP=sB + ~PBA
= LCBP=90° + &60°

= ~SCBP=150° [from (1} and (2]] (5
= <DAP=-CBP [from (4} and (5)] ()
In AAPD and ABPC

AD=BC [Sides of square ABCD |

Z0AP = ZCBRP [from (&]]

AP = BP [Sides of equilateral AAPE |

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

hawve,

L8P0 = ABPC

(i)

AP=PB=AB [AAPB is an equilateral Triangle] (7

AB = BC = CD = DA [Sides of square ABCD ] (2]
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From (7) and (8], we have

AP=DA and PB=BC o)
In &8F0,

AP=DA [from (9]

..(10)

. LADP = £ZAPD [*&*”QES opposite to }

equal sides are equal

LADP + APD + 2D AP = 1500 | o1 OF andles of
a triangle =180°

— ZADP + ZADP + 150° = 180° rm"” (3), £DAP = 150 }

from (10}, £40P = LAFD
= SADE + ZADP = 120° - 150°
= 2SA0F = 30°

— sADP = 29

= ZADP = 157
e have #PDC=s0 - £40F

= <PDC=90° - 15°
= /PDC=75° (D)
In £BPC,

PB=BC [from (9]

L (12)

< £PCB = £BPC [Q”QES opp osite to }

equal sides are eqgual
Sum of angles of

ZPCB + ZBPC + ZCBP = 180° |
a triangle =180°

from (5), £CBP = 150° }

= £PCE + £PCE + 150° = 180°
from (12), ZPCB = £BPC
= 2/PCE = 180° - 150°

— ,PCE = 29

= ZPCB = 15°
We have #PCD=xC- £PCB

— /PCD=90° — {5°

[g NIV d T ©CI
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= /PCD=75° (13
In ADPC,
SPDC=75"
SPCD=75"

. [Sum of angles of]
LPCD + APOC + 20PC = 180
a triangle =180°
= 75"+ 75+ LDPC = 180°
= S0PC = 180° - 150°
= <0PC = 30"

~ Angles of ADPC, are: 75%,30°,75°

Solution 3:

s-congruency-in- trlan les/
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Given: & AABCis right angled at B.

ABPD and ACRS are squares
We need to prove that

(i) AACQ = AASE

(i)cQ = BS

Proof:

(1)

ZQAB=90° [ABFRY is a square ] (1)
£SAC=90° [ACRS is a square ] (2
From (1) and (2], we have

Z0AB = £SAC (3

Adding ZBAC to both sides of (3], we have
ZQAB+LBAC = LSAC+IBAC

= /QAC=/SAR (4
In ARCO and AASE,

QA=08 [sides of & square ABPQ]
£0AC=2SAB[ from (4)]

AC = AS [sides of & square ACRS]

. By Angle-Angle-Side criterion of congruence,
AACD = AASE

(i)

The coarresponding parts of the congruent
triangles are congruent.

. CQ=BS [cp.ct]

Solution 4:
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Given: & AABC in which BD is the median to AC,
BD is produced to E such that BO=DE.

We need o prove that AE || BC.

Constructon: Join AE

L e = o E

B &
Froof:
AD=DC [BD is median t© AC] L1
In ABDC and AADE
B0 = DE [Given ]
ZBOC=s,ADE=90" [vertically opposite angles]
AD = DC [from (1}]
. By Side-Angle-Side ariterion of congruence,
ABDC = AADE

The corresponding parts of the congruent
triangles are congruent.

. ZEAD=sBCD [cp.ct]

But these are alternate angles and AC is the transversal
Thus, AE || BC

Solution 5:
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Given: & APQR in whidh QX is the bisector of £0Q
and Rx is the bisector of ZR.

XS 1 QR and XT L PQ,

We need to prove that

(i) AXTO = AXSQ
[ii)PX bisects £P
Construction: Draw X2 1L PR and join Px.

P

Q ' R

Proof:

(i)

In AXTO and AXSO

ZQTX=£QSX=90° [XS L QR and XT LPQ]

LTOX=250% [QX is bisector of 2]

Q= QX [Common]

- By Angle-Angle-Side criterion of congruence,

AXTO = AXSO (1)

(i)

The corresponding parts of the congruent
triangles are congruent.

L XT=XS [cp.ct]

In AXSE and AXZR

£XSR=/XZR=90" [,xs 1 OR and 1X5R=QD°J

ZSRX=2ZRX [R¥ is bisector of £R]

@*II IV\adl ©CI
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Rx = RX [Common]

~ By Angle-Angle-Side criterion of congruence,
AXER = AX IR

The corresponding parts of the congruent
triangles are congruent.,

L XS=XZ [cp.ct] =)
From (1) and (2)
XT=XZ - (3)

In AXTE and AXZP

LXTP=2XZP=90" [Given]

Hyp. XP=Hyp. . xP [Common ]|

XT = X7 [from (3]]

-~ By Right angle-Hypotenuse-Side criterion of congruence,
AXTP = AXZP

The corresponding parts of the congruent

triangles are congruent.

L EXPT=2XPZ [cp.ct]

L FX hisects #P

Solution 6:

S

-congruency-in-triangles/
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ABCD iz a parallelogram in which £Z8 and £C are obtuse.

A D

B C

Points X and Y are taken on the diagonal BD
such that ZXAD=YCB=90",

We need to prove that XA=YC

Proof:

In AXAD and AYCB

LXAD=2YCB=90° [Given]

AD=BC [Cpposite sides of a parallelogram]
ZADX=2CBY [Alternate angles]

. By Angle-Side-Angle criterion of congruence,

AXAD = AYCH

The corresponding parts of the congruent
triangles are congruent,
L XA=YE [cp.ct]

Hence proved,

Solution 7:
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ABCD is a parallelogram. The sides AB and AD are
produced to E and F respectively,

such that AB = BE and AD = DF,

We need to prove that ABEC = ADCF

F
M
- -
~
F -
' Y\
I . 2
£ N\
¥ -
D £ Gl o
~
\
Y
L3
-
N
Y
L
k N
E
R B
Proof:
AB=DC Opposite sides of a (1)
parallelogram
AB = BE [Given] 27
From (1) and (2}, we have
BE = DC (3
AD=BC Opposite sides of a D
parallelogram
AD = DF [Given] (B
From (4) and (5), we have
BC=DF (B
Since AD || BC, the corresponding angles are equal.
- /DAB=sCEE A7)
Since AB || DC, the corresponding angles are equal,
. ZDAB=/FDC ..(8)
From (7) and (2), we have
ZCBE=<FOC (9

In ABEC and ADCF
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In ABEC and ADCF

BE = DT [from (3]

ZCBE=/FDC [from (9)]

BC=DF [from (6]

- By Side-Angle-Side criterion of congruence,
ABEC = ADCF

Hence proved.

Solution 8:

sS-congruency-in- trlan les/
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Since, BC=QR, we have
D is the midpoint of BC and }

BO=0QS and DC=5SR
[5 an {S is the midpoint of QR

In AABD and APQS

AB = PQ (1)
AD = PS (2
ED = QS ..(3)

Thus, by Side-Side-Side criterion of congruence,
wie have AABD = APQS
Similarly, in AADC and APSR

AD = PS (4]
AC = PR (5
DC = SR L (B)

Thus, by Side-Side-Side criterion of congruence,
wie have AADC = APSR

We have

BC =BD +DC  [Dis the midpeint of BC]

= QS +SR  [from (3) and (6]]

= QR [S is the midpoint of QR] A7)
Mow consider the triangles AABC and APQR
AB = P [from (1]]
BC = QR [from (77]
AC = PR [from (7]

- By Side-Side-Side criterion of congruence, we
have AMBC = APQR
Hence proved.

Solution 9:

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-9-triangles-congruency-in-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-9-triangles-congruency-in-triangles/

@II IVdl TCl

In the figure, AF and BQ are equal and parallel
to each other. - AP=BJ and AP ||BO.

We need o prove that

(i) A40P = ABOQ

(i) A8 and PQ bisect each other

(i)~ AP BQ

L LAPO=2BO0 [Alternate angles| (1)
and £PAOD=20B0  [Alternate angles | 2]
Mow in AAOP and ABOQ,

ZAPO=,BQ0 [from (1]]

AP=B0 [given]

LPAD=s0B0 [from (2]

~ By Angle-Side-Angle criterion of congruence, we have
ABDP = ABOD

(i1}

The corresponding parts of the congruent
triangles are congrusnt,

L OP = 00 [cp.ct]

0A=0B [cp.ct]

Hence AB and PQ bisect each other,

Solution 10:
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Given:
In the figure, OA=0C, AB=BC
We need to prove that,

(12408 = 90°

(i) 4800 = ACOD

(i) AD = CD

(iYIn ARBO and ACBO,

AB=EBC [given]

AD=C0 [given]

OB=08 [common]]

- By Side-Side-Side criterion of congruence, we have
AAR0 = ACBO

The corresponding parts of the congruent
triangles are congruent.,

L ZBBO=2CBO  [cp.ct]

= ZABD=£CEBD

and £A0B=<COB [cp.ct]

Wye have

£A0B+2£C0B=180° [Linear pair |

= ZADB=/C0OB=90" and ACZ LBD

(i) In AA00 and ACOD,

CD=00 [ common]

ZACD=2C00D [each=590"]

AQ=C0 [given]

- By Side-Angle-Side criterion of congruence, we have
AA00 = ACDD

(i}

The corresponding parts of the congruent
triangles are congruent.

L AD=CD [cp.ct]

Hence proved.
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olution 11:

In AABC, AB=AC, M and N are points on
AB and AC such tht BM=Ch,
BMN and CM are joined.

A

(i1 AAMC and AANB

AB = AC [Given]

B = CN [Given]

Subtracting (2) from (1), we have
AB - BM = A0 - CON

= A = AN

(i) Consider the triangles AAMC and AANB

AC = AB [given]
ZA =24 [common]
Aft = AN [from (3]]

. By Side-Angle-Side criterion of congruence, we
have AAMT = AANB

(i)

-congruency-in-triangles/
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The corresponding parts of the congruent
triangles are congruent.

L CM = BN [c.p.ct] ()
(iv)Consider the triangles ABMC and ACNB

Biv = CIN [given]

BC = BC [common]

Ch = BN [from (4]

. By Side-Side-Side criterion of congruence, we
have ABMUC = ACMNB

Solution 12:

A C

In AABD and ACBE,

AB =BC (given)
Z808B = ZCEB = 9CF
2B = £B (common angle)
L AABD = ACBE (by SAS congruence)
= AD=CE (cpct)
Solution 13:
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P Q

Given: PL = RIVI
Toprove: 5P =PQ and MP = FL

Proof
since SR oand PQ are cpposite sides of a parallelogram,
PG = SR (1

Also, PL=RM ...(2)

subtractng (2) from (1),
PO-PL=SR-RM

=LQ=5SM ...(3)

MNow, in ASMP and AQLP,

SMESP = ZAFJL (alternate interior angles)
SSMP = ZAFLD (alternate intericr angles)
Sh = L0 [From (37]

L ASMP = AQLP (by ASA congruence)
=sP=PJandMP=FL (cpct)

= LM and Q% bisect each other,

Solution 14:

s-congruency-in-triangles/
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AABCis an equil ateral triangl e,

So, each ofits angles equals 60°,

OF isparallel to AC,

= SP0OB = ZLRAD = 6P

In AQBP,

ZPBO = ZBOP = 600

SO FB O+ ZBOP + ZBPG = 180°(angle sum property )
=607+ 607 + ZBPQ) = 120P°

= /BPQ = 60°

So, ABPQis an equil ateral triangle.

= QF =BP

= QP = CR...(i)

Moy, ZOFM + 2£BPO) = 180° (linear pair)

= SOFM+ £0° = 180°

= ZOPM = 120°

Alzo, FRCM 4+ ZACE = 120 (linear pair)

= SRCM+ £0° = 180°

= ZRCM = 120P

In ARCM and AQMP,

SRCM = 2QFPM (eachis 1200)

LRMC = 2OMP (wertically opposite angles)
OF =CR (from{i))

= ARCM= AQMP  (AAS congruence criterion)
So, CM = PM

= QR bisects PC.

Solution 15:
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(i) In AABD and AACD,

AB = AC (given)
BO = D (given)
AD = AD (comman)

= AMBD = AACD (by 5% congruence )(proved)
= /BAD = ZCAD  (cpct)
= /BAP = 2CAP .. .(1)

(i) In AABP and AACP,

AB = AT {given)

ZBAP = ZCAP [from (17]

AP = AP {(cormmon)

= AMBP = AACP (by SAS congruence)proved)
=BF=CP (cpct) L (2)

s-congruency-in- trlan les/
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(iii) From eguation (1),
ZBAP = ZCAP
Hence, AP bisects ZA,
MNow, in ABDP and ACDFP,

BO =CD {(given)

OP=DP (commaon)

BF = CP [From (2]

= ABDP = ACDP (by S5S congruence)
= <BOF = #CDP (cpct) .3

Hence, AP bisects 2D,

(iv) We have ABDP = CDP

= /BFD = ~CPD (cpct) ....(4)

Mow, ZBPD + 2CPD = 180°  (linear pair)

— /BFD + #/BFD = 180p [From (47]

= J-BPD = 1807

= /BFD = 9Cp ...(5)

From equations (2) and (5], we can sav that [From (2]

AP iz perpendicular bisector of BC,

Solution 16:

s-congruency-in-triangles/
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(i) In ARPC and ABPC,

AP = BP (Fis the mid-point of AB)
ZAFC = ZBPC (vertically opposite angles)
CP=DP {(given)

= AMPC = ABPD (by SAS congruence)iproved)
= AC=EBD (cpct)

And, ZACP = ZBDP (qpct)

(i) We have ZACP = #BDP
But, #ACP and £BDP are alternate interior angles
Since altermate angles are equal, we can say that
DE || AC
= /0DBC+ £ACE = 180°  (co-interior angles
= s0BC + 907 = 1809°
= <0DBC = 9P
Hence, #DBC is a right angle.

s-congruency-in-triangles/
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(iii) Mow in ADBC and AACE,

DB = AC (already proved)

ZDBC = ZACE (each 90

BC = CB (commaon)
= ADBC = AACE by SAS congruence ) proved)
= AC=ED (cpct)

And, ZACP = ZBDP (pct)

(iv) We have ADBC = AACB
=[0C=AB
= JCF = AB

1
= CP=ZAB
2

Solution 17:

In AABD and ACBE,

AB =BT {given)
Z80B = #CEB = QP
ZB = 2B {common angle)
L ASBD = ACBE (by SAS congruence)
= AD = CE {cpct)
Solution 18:
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Since ABCD s arectangle, ZBAD is 90°,

Let ZBAE = x°

= ZABE = (90 - xP. . .(angle sumproperty )
and #DAD = (90— xP.. (linear angles)

= 200DA = (90 - xF .. (angle sum property )
Also, £C0DA = 9P

= LCOF = (90-xP...(linear angles)

In ARBE and ACDF,

LC0OF = #ABE [eachis(90-xF]

D = AB(opposite sides of arectangle are equal)
LSCFD = ZAEB (eachis 909°)

So, AMMBE = ACDF (AAS congruence criterion )

olution 19:

-congruency-in-triangles/
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Given: PL = RM
To prove:; SF = PQ and MP = PL

Proof
Since SR and PQ are cpposite sides of a parallelogram,
PQ = SR (1

Also, PL=RM ...(2)

Subtracting (2) from (1),

PO -PL=SR-RM

=LQ=5M .. .(3)

MNow, in ASMP and AQLP,

LMEP = ZFJL  (aternate interior angles)
SEMP = ZAFLD  (alternate interior angles)
SM = LD [From (33]

L ASMP = AQLP  (by ASA congruence)
=SF=PR and MP=PL {cpct)

= LM and QS bisect each other,

Solution 20:

s-congruency-in-triangles/
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ALBCis an equil ateral triangl e,

So, each of its angles equals 6P,

QP isparallel to AC,

= ~P0OB = ZRAQ = &P

In AQEP,

£PBQ = £BOP = 60°

S0, B0+ ZBOP + £BPQ = 180°(angle sum property )
=607+ 607 + ZBPQ) = 120°

— /BPQ = A0°

So, ABPQIis an equil ateral triangle.

= QJF =BP

= OP = CR..(i)

MNow, ZQFM + £BPQ = 1280° (linear pair)

= ZOPM+ 607 = 180P

= L0OPM = 120°

Alzo, ZRCM + ZACE = 1280° (linear pair)

= SRCM+ &80° = 180"

= ZRCM = 120P

[ ARCM and AQMP,

SRCM = #0FM (eachis 120°)

LRMC = 20MP (vertically opposite angles)
QP =CR  (fromii))

= ARCM= AQMP  (AAS congruence criterion )
So, CM = PM

= QR bisects P,
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Selina Publishers ICSE Solutions
Class 9 Maths

Chapter 1 - Rational and

Irrational Numbers

Chapter 2- Compound
Interest (Without using

formula)
Chapter 3 - Compound

Interest (Using Formula)

Chapter 4- Expansions
(Including Substitution)

Chapter 5- Factorisation

Chapter 6 - Simultaneous

(Linear) Equations

(Including Problems)

Chapter 7- Indices

(Exponents)

Chapter 8- Logarithms
Chapter 9- Triangles

[Congruency in Triangles]
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Chapter 10- Isosceles

Triangles
Chapter 11- Inequalities
Chapter 12- Mid-point and

Its Converse [ Including

Intercept Theorem]

Chapter 13- Pythagoras

Theorem [Proof and Simple

Applications with Converse]
Chapter 14- Rectilinear
Figures [Quadrilaterals:

Parallelogram, Rectangle,

Rhombus, Square and

Trapezium|

Chapter 15- Construction of

Polygons
Chapter 16- Area Theorems

[Proof and Use]
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.

@II 1V WwCiil GG


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-9-triangles-congruency-in-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-9-triangles-congruency-in-triangles/

€IndCareer

About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
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and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
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