Chapter 9. Triangles [Congruency in Triangles]

Exercise 9(A)

Solution 1:

(&)

In &8BC and ADEF
AB=DE [Given]
ZB = ZE [Given]
BC=EF [Given]

B i o E ! i F

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

(&)

In AABC and ADEF
LB = ZF =90°
Hyp., AC=Hvp.DF
BC=EF
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By Right Angle-Hypotenuse-Side criterion of
congruency, the triangles

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

(c)
In A8BC and AQRP
£ZB = ZR  [Given]
ZC = ZP [Given]
AB=CQR  [Given]
& Q

B c R P

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

AMBC and AQRP are congruent to each other,
< AABC = AQRP
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(d)

In AABC and APOR
AB=PG [Given]
AC=PR  [Given]
BC=CQR [Given]|

A B

B ! ¢ g i R
By Side-Side-Side criterion of

congruency, the triangles

ABBC and APQR are congruent to each other,

- AABC = APOR

(e)

In APQR

ZR =409, #0=50"
sum of all the angles

SP+sQ+sR=180° | |

in a triangle = 180°

= sP+507+40°=180°

= ZP+90"=180"

= SP=180° - 90"
= ZP=90"

In AABC and APQR

Zh=sP

ZC=-F

BC=CR
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By Angle-Angle-Side criterion of

congruency, the triangles

<0

=

50

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 point on AB such that AF =PB.,
We need to prove that, OF L AB

u

Ii

A il

Constructon: Join O& and OB

Froof:

In ADAP and AQBP
Q4=0B [radii of the same cird e:|

OP = OF

[comrmon ]
AP =PE  [given]

B

. By Side-Side-Side ariterion of congruency,

ACDAP = ACBP

The corresponding parts of the congruent

triangles are congruent,

L ZOPA=<0PB  [by cp.c.t]

But ZOPA+-0OPE=180° [linear pair]
L LOPA=,0PE=90"

Hence OF 1L AB.
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Solution 3:
Given: In the figure, O is centre of the circle,
and AB is chord. P is a pant on AB such that AP =PB.
We need to prove that, AP = BP

A \i/a
Construction: Join 04 and OB
Proof;
In right triangles AQAP and ACBP
Hypotenuse COA=0B [radii of the same cirde]
Side OP = QP [common]
- By Right angle-Hypotenuse-Side aiterion of congruency,
ADAP = ACBP
The corresponding parts of the congruent
triangles are congruent,
L AP=BP [by cp.ct]
Hence proved,
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Solution 4:

Given: &4 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) B4BD = AECD
(i1)AB = EC
(i) AB || EC

A

I

B .

B
(i)In AABD and AFCD
BO=0OC [Dis the midpcint of BC]
ZADB = 2 CDE [vertically opposite angles]
AD = DE [Given]

. By Side-Angle-Side aiterion of congrusnce, we
have,
AABD = AECD

(ii ) The corresponding parts of the congruent triangles
are congruent,

. AB=EC [cp.ct]
(iii JAlso, £ZDAB = £DEC [cp.ct]
[iDAB and £DEC are }

AB || EC
aternate angles
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Solution 5:
(1 1Given: A AMBC in which 2B=2C,
DL is the perpendicular from D to AB
OMis the perpendicul ar from D to AC

A

B 0 C

Ve need to prove that
Di = D

Proof:

In ADLE and ADMC

Z0LB=<DMC=90" [DL L 4B and DM L AC]

£B = £C [Given]

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

The corresponding parts of the congruent
triangles are congruent.

- DL=DM [cp.ct]

(i MGiven: & ABBC in which £B=-C,

BF is the perpendicular from D to AC

20 is the perpendicular from C to AB
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B g
We need to prove that
BP = C0
Proof:
In ABPC and ACOB
Z8 = 20 [Given ]
£BPC=2C0B=90" [BP L AC and CQ L AB]
BC = BC [Comman]
. By Angle-Angle-Side criterion of congruence,
ABPC = ACOB

The corresponding parts of the congruent
triangles are congruent,

L BP=CO [cp.ct]
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Solution 6:

Given: &4 AABC in which AD is the perpendicular bisector of BC
BE is the perpendicul ar bisector of CA

ZF is the perpendicular bisector of AB

AD, BE and CF meet at I

Fi)
. E
I
B I D 1 C
We need to prove that
A=18=1IC
Proof:
In ABID and ACID
Bl = DC [Given]
£BDI=£C0I=90" [AD is the perpendicular bisector of BC]
B = BC [Common]
- 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]

LCEI=£AEI=90" [AD iz the perpendicular bisector of BC]
IE = IF [Common]

. By Side-Angle-Side criterion of congruence,

ACIE = AALE

The corresponding parts of the congruent
triangles are congruent,
L IC=I1A [cp.ct]

Thus, lA=IB=IC
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Solution 7:
Given: A AABC in which AB is bisected at P
PO is perpendicular to AB

Q
A
i ) ® -
Fa =
r bt
Iy ht
I =
’ i
& ~
'&' il P \.El

Ve need to prove that
Q4 =08
Proof:
In AAPQ) and ABPQ
AP = PB [P is the mid-point of AB]
£APQ=sBPQ=90" [PQ is perpendicular to AB ]
PO = PO [Common]
- By Side-Angle-Side criterion of congruence,
AAPQ) = ABPQ)

The corresponding parts of the congruent
triangles are congruent.

L QA=0B [cp.ct]
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Solution 8:

From M, draw ML such that ML is perpendicular to 4B
and MM is perpendicular to AC
C

A 3 B
In AALM and ALMNM

ZLAM=2MAN [+ &P is the bisector of #BAC]
ZALM=sANM=90° [ ML L AB,MN L AC]
At = Al [Common ]

-~ By Angle-Angle-Side aiterion of congruence,
ABLM = AN

The corresponding parts of the congruent
triangles are congruent.

o ML=IVIN [cp.ct]

Hence proved.
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Solution 9:

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

(i) ADCE = ALBE

(ii)AB = BL
(ii)AL =200
D C
E
Af v L
B
(iJIn ADCE and ALBE
2DCE = #EBL [DC || AB, alternate angles]
CE=EB [E is the midpoint of BC]
ZDEC = ZLEB [vertically opposite angles]
- By Angle-Side-Angle criterion of congruence, we
have,
ADCE = AL BE

The corresponding parts of the congruent triangles
are congruent,

-~ DC=LBE [cp.ct] (1)
(iDC=AB [opposite sides of a parallelogram]..(2)
From (1) and (2), AB=BL )
(i JAL=AB+BL ()
From (3) and (4), AL=AB+AB

= AL=24B

= AL=2DC [from (2)]
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Solution 10:
Given:In the figure AB=DB, AC=DC, ~ABD=58",
£DBC=(2x - 4), ZACB=[y + 15)° and ZDCB=63°

We need to find the values of x and .

In ASBC and ADBC

AB = DB [given]

AC=DC [given]

BC = BC [commen]]

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

AABC = ADBC

The corresponding parts of the congruent triangles
are congruent,

L ZACB=£DCB [c.p.ct]

= ° 4+ 15°=63"

— y°=63" - 15°

= " =43"

and LABC=<DB[cp.ct]

But,£DBC= {2x - 4)°

We have ZABC+-DBC=<ABD

= [2x - 4)° + [2x - 4)° = 58°

= 4x - §° = 58°

= 4y = 58° + &°
= 4y = 66°

= x = E‘ij

- x = 16.5°

Thus the values of x and v are;
x =165 and y=42°
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Solution 11:

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

Also AC| | GE,

= LACB=20GEDB

Consider the twotriangles AGBE and AFDC

ZB=s0

ZC=sE

Alsogiventhat

BO = CE

=BD+DE=CE+DE

=BE=0DC

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

 GB _BE _GE
"FD DC FC
But BE=DC
BE _BE_,
DC  BE

LB _BE
FO DC

= GB = FD

CGE_BE
FC DC

= GE = FC

Solution 12:
A

B D C
In AADE and AADC,
AB = AC (Since AABCIs anisosceles triangle)
AD = AD (commaon side)
ZA0B = ZADC (Sinoe AD s the altitude so eachis 90°)
= AADB = AADC (RHS congruence criterion )
BD = DT (cpct)
= AD s the median,

Get More Learning Materials Here : & m @) www.studentbro.in



Solution 13:
In ADLE and ADMC,

BL = CM (given)

0B = £ADMC  (Both are 90P)

ZBOL = 2COM (wvertically opposite angles)
~ ADLB = ADMC (AAS congruence ariterion)
BO =CD(cpct)

Hence, A0 is the median of ARBC,

Solution 14:

(1IN AADE and AADC,

ZADB = ZADC (Since AD isperpendicular toBC)
AB = AC (given)

AD = AD (common side)

L AADE = AMDC (RHS congruence criterion)
= BD = CD (cpct)

(i) In AEFE and AEDE,

ZEFB = #EDB (both are 90°)

EE = EE (common side)

ZFBE = ZDBE (given)

. AEFB = AEDB (AAS congruence criterion)
= EF = ED {cpct)

thatis, ED = EF,

Solution 15:
In AABC and AEFD,
AB || EF = ZABC = ZEFD {alternate angles)
AC=ED (given)
ZACE = ZEDF (given)
L AABC = AEFD (AAS congruence ariterion)
= AB = FE (cpct)
andBC =DF (cpct)
=BD+DC=CF+DC (B-D-C-F)
=BD=CF

Exercise 9(B)
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Solution 1:

Given: AABD is an eguilateral triangle
AMCE is an equilateral triangle

We need to prove that

()2 CAD = ZBAF

(i)CD = BE

Proof:

(i)

ALBD is equilateral
. Each angle = 60"

= /BAD =60° (1)
Similarly,
AMCE is equil ateral

. Eadh angle = &0°
= /CAE =60° (2
= ~BAD=-CAE [from (1)and (2)] ...(3)
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Adding #BAC to both sides, we hawve
ZBAD+/BAC=-CAE+-BAC
= LCAD=sBAE ey

(i1

In ACAD and ABAE

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

AD = AB [A4BD i= equilateral]

- By Side-Angle-Side criterion of congruency,
ACAD = ABAE

The corresponding parts of the congruent
triangles are congruent.

2 CO=BE [bycp.ct]
Hence proved.
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Solution 2:

Given: ABCD is a square and AAFB is an equilateral triangle,
We need to

[iProve that,AAPD = ABPC
(i) To find angles of ADPC

D i

fi B

)

(i IProof:

AP=PB=AB [AAPB is an equil ateral triangle]

Also, we have,

£PBA = ZPAB = £APB=60" e
Since ABCD is & square, we have

LA=/B=rC=rD=90° 2
Since ZDAP=2A - LFPAB s
= £DAP=90° - 60°

= <DAP=30" [from (1) and (2)] Y
Similarly £ CBP=sB - £FPBA

= #CBP=90° - 60°
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= SCBP=30" [from (1) and (2]] (5]

= SDAP=,CBP [from (4) and (5)] ()
In AAPD and ABPC

AD=BC [Sides of square ABCD ]

Z0AP = #CBP [from (6]]

AP = BP [Sides of equilateral AAPE ]

~ By Side-Angle-Side ariterion of congruence, we

have,

ARPD = ABPC

(i}

AP=PB=AB [#APB is an equilateral riangle] i
AB = BC = CD = DA [Sides of square ABCD] (8]
From (7) and (8], we have

AP=DA and PB=BC e
In AAPD,

AP=DA, [from (9)]

L LZADP = ZAPD

Angles opposite to :| .(10)

equal sides are equal
LADP + 28PD + £DAP - 1500 | 0™ OF angles of
| a triangle =180"
[ from (3), ZDAP = 30°
| from {10}, £40° = ZAPD

= LADP + ZADP + 307 = 180°

= LADP + £ADP = 1807 - 30°
= 2-A0P = 1507
1507

= ZA0F =

= LADP = 75°

We have ZPDC=-s0- ZADF

= SPDC=20" - 75"

= /PDC=15° (11
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In ABPC,
PE=BC [from (97]
Angles opposite to }

L ZPCB = £BPC _
equal sides are equal

(12)

Sum of angles of
LPCB+ ZBPC + ZCBP = 180° _
| a triangle =180°

= JPCE + ZPCE + 307 = 180°

[ from (5), ZCBP = 30°
| from (12, 2PCB = Z8PC
= 2/PCB = 180° - 30°

= spcp = 120

= ~SPCB = 75°
We have APCD=-C- ZPCE

= LPCD=90" - 75°

= ZPCD=15" (13)

In ADPC,

£ZPDC=15"°

£ZPCD=15"°

LPCD + 2P0C + £DPC = 180° | UM oF angles Of}
a triangle =180°

= 15"+ 15° + ZDPC = 1507

= /DPC = 180° - 30°

= £DPC = 150°

. Angles of ADPC, are: 15°,1507, 15°

(b)
(i IProof: In AAPE

AP=PB=AB [AAPB is an equilateral triangle]

Also, we have,

SPBA = /PAB = ZBPB=60" (1
Since ABCD is a square, we have

ZA=/B=sC=,0=90" L (2)
Since LDAP=/8 + /PAB (3
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= /DAP=90" + 607

= /DAP=150" [from (1) and (2] L)
P
[\
[
I X
/ \
/ \
A f; -.‘ B
/ \
[ \
/ \
/ \
/ \
/ \
/ \
D C

Similarly £ CBP=s8 + ZFPBA
= LCBP=90° + 60°

= ~CBP=150° [from (1) and (2]] (5
= sD&P=-CBP [from (4} and (5] B
In AAFPD and ABPC

AD=BC [Sides of square ABCD ]

LO0AP = 2CBP [from (&]]

AP = BP [Sides of equilateral AAPE ]

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

have,

AAPD = ABPC

(i)

AP=PB=AE [AAPE is an equilateral riangle] sl D]
AB = BC = CD = DA [Sides of square ABCD (8
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From (7)) and (&), we have

AP=DA and PB=BC (9

In A8F0,
AP=DA [from (9]

© ZADP = LAPD [*ﬁ*” gles opposite to }

equal sides are equal
LADP + ZAPD + ZDAP - 1800 | 21 OF angles of
a triangle =180°

= ZADP + ZADP + 150° = 180° [fmm (3), ZDAP = 150

= ZADFP + £4DP = 1807 - 150°
= 2-A0P = 30°

— sapp = S0

= ZADP = 15"
We have #PDC=s0 - £ADP

— f_"F’DC:QDG _ 150

from (10), ZADP = ZAPD

(100

|

= /PDC=75° i

In ABPC,
PE=EBC [from [9]]

. ZPCB = ZBPC [’ﬂ*”g'eﬂ opposite to }

equal sides are equal
Sum of angles of
ZPCB + £BPC + ZCBP = 180° _
a triangle =180°
= /PCB + £PCB +150° = 180° [ﬁ"jm (5), £CBP = 150°
= 2-PCHE = 180° - 1507

= ,PCB = 2O

= ZPCB = 15°
We have ~PCD=sC- £PCB

= ZPCD=90" - 15°
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= SPCO=75"
In ADPC,
LPDC=75"
LPCD=75"

. [Sum of angles Of:|
LPC0 + ZP00 + Z0P0 = 180
a triangle =120°
= /0% + 70+ LDPC = 180°
= L0P0 = 180° - 150°
= Z0PC = 30°

~ Angles of ADPC, are: 75°,30°,75°

Solution 3:
Given: & AABC is right angled at B,

ABPCQ and ACRS are squares
We need to prove that

(i LACTQ = AASB
{ii)CQ = BS
Proof:

(1)

ZQAB=90" [ABFQ is a square ]
£SAC=90" [ACRS is a square]

From (1) and (2], we have

Z0AB = ZSAC

Adding ZBAC to both sides of (3], we have
Z0AB+BAC = ZSAC+/BAC

= JOAC=,5AB

In AACT and AASE,

QL=0GB [sides of a square ABPQ]
ZOQAC=£SAB[ from (4)]

AC = AS [sides of a square ACRS]

. By Angle-Angle-Side criterion of congruence,
AACO = ARSE

i

The corresponding parts of the congruent
triangles are congruent,

. CO=BS [cpct]

(13)

(1)
(2

(3

()
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Solution 4:

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

We need to prove that AE || BC.

Construction: Join AE

A

E -
Froof:
AD=DC [BD is median to AC] L1
In ABDC and AMDE
BD = DE [Given]
£BOC=<ADE=90" [vertically opposite angles]
AD = OC [from {17]

~ By Side-Angle-Side ariterion of congruence,

ABDC = AADE

The corresponding parts of the congruent

triangles are congruent.

- ZEAD=-BER [cp.ct]

But these are alternate angles and AC is the transversal
Thus, AE ||BC
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Solution 5:
Given: & APQR in which QX is the bisector of £
and RX is the bisector of ZR.

XS L QR and XT L PQ.
We need to prove that

{i}MTQ = AXE0)
[ii)Fx bisects ZP
Construction: Draw XZ L PR and join Px.

P

Q
Proof:
()
In AXTO and AXS0
ZQTX=2Q5X=90° [XS L QR and XT L PQ]

ZTQAX=250% [QX is bisector of 2]

QX = QX [Common ]

. By Angle-Angle-Side criterion of congruence,

AXTO = AXSQ) 1)

(i)

The corresponding parts of the congruent
triangles are congruent.

L XT=X5 [cp.ct]

In AXSR and AXZR

£XSR=£XZR=90" | XS L QR and £XSR=50" |

LSRX=£ZRX [R¥ isbisector of ZR]
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RX = RX [Common]

- By Angle-Angle-Side criterion of congruence,
AXER = AXZR

The corresponding parts of the congruent
triangles are congruent.

L XE=XF [cp.ct] il
From (1) and (2)
XT=X7 (3]

In AXTP and AXZP
£XTP=2XZP=90" [Given]
Hyp, XP=Hyp.xP [Common]

XT = XZ [from (3]]
- By Right angle-Hypotenuse-Side criterion of congruence,
AXTP = AXZP

The corresponding parts of the congruent
triangles are congruent.
L EXPT=2XPT [ep.Gt]

L PY bisects ZP
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Solution 6:
ABCD is a parallelogram in which 24 and £C are obtuse,

A D

B ¢
Points X and Y are taken on the diagonal BD

such that < xXAD =.YCB =20,

We need to prove that XA=YC
Proof:

In AXAD and AYCE
X AD=.YCB=00" [Giver‘l]

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

- By Angle-Side-Angle aiterion of congruence,

AXAD = AYTE

The corresponding parts of the congruent
triangles are congruent.
LXA=YD [cp.ct]

Hence proved.
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Solution 7:
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
- -
~
T .
r s
F ) \
F i \\
F 3 ™
D ¥ * C
~
\
L
LY
L
\
b
.
) Y
E
A B
Proof;
AB=0C Opposite sides of & )
parallelogram
AB = BE [Given] (2]
From (1) and (2), we have
BE = DC L (3)
AD=BC Opposite sides of 5 )
parallelogram
AD = DF [Given] . (5)
From (4) and (5), we have
BC=DF (B)
Since AD || BC, the corresponding angles are equal.
L ZDAB=2CBE A7)
Since AB || DC, the coarresponding angles are equal.
L LDAB=,FDC L8]
From (7)) and (8], we have
LCBE=/FDC =)

In ABEC and ADCF
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In ABEC and ADCF

BE = DU [from (3]]

LCBE=<FDC [from (9]]

BC=DF [from (6]

. By Side-Angle-Side ariterion of congruence,
ABEC = ADCF

Hence proved.

Solution 8:
Since, BC=0R, we have
BD=0S and DC=SR O fs the m!dpo.mt of BC and
S is the midpoint of QR

In AABD and APQS

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

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

AD = PS5 . (4)
AC = PR . (5)
DC = SR (6]

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

Wie have

BC =80 +DC  [Dis the midpoint of BC]

- S+ SR [from (3)and (6)]

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

. By Side-Side-Side aiterion of congruencs, we
have ALBC = APCQR
Hence proved.,
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Solution 9:
In the figure, &P and BQ are equal and parallel
to each other, - AP=BQ and AP || BQ.
We need to prove that
(i) AACP = ABOQ
(i} A8 and PQ bisect each other

(i)~ AP BQ

L ZAPO=sBO0 [Alternate angles] )
and ZPAC=20QB0O  [Alternate angles ] 2]
Mow in AADE and ABOQ,

ZAPO=/B00 [from (1)]

AP=BQ [given]

ZPAO=,CB0 [from (2]

. By Angle-Side-Angle criterion of congruence, we have
AAOP = ABOT)

(i)

The corresponding parts of the congruent
triangles are congruent,

L OP =00 [c.p.ct]

OA=0B [cp.ct]

Hence AB and PQ bisect each other.
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Solution 10:

Glven:

In the figure, OA=0C, AB=BC
We need to prove that,

(i)2A08 = 90°

(i) AAOD = ACOD

(iii} 40 = CD

(i)In AABO and ACBO,

AB=BC [given]

AD=C0 [given]

OB=08 [common ]

- By Side-Side-Side criterion of congruence, we hawve
AR O = ACBO

The corresponding parts of the congruent
triangles are congruent.

L ZBBO=2CBO  [cp.ct]

= ZABD=2CEBED

and £AOB=2COB [cp.ct]

Wi'e have

ZAOB+2C0B=180° [Linear pair |

= ZAOB=<C0B=90" and AC LBD

(i) In 4800 and ACOD,

CD=00 [ commeon]

£A0D=-C00 [each=90"]

AO=C0 [given]

. By Side-Angle-Side criterion of congruence, we have
AA00D = ACOD

{D

The corresponding parts of the congruent
triangles are congruent.

~ AD=CD [c.p.ct]

Hence proved.
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Solution 11:
In AABC, AB=AC. M and M are points on
AB and AC such tht BM=CN,
Br and CM are joined.

A

(i)In AAMC and AANB

AB = AC [Given] o of1)
BM = CN [Given] (2
Subtracting (2) from (1), we have

AB - BM = AC - CN

— AM = AN )

(i) Consider the triangles AAMC and AANB

AC = AB [given]
28 =24 [common]
A = AN [from (3]]

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

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

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

BiM = CN [given]

BC = BC [common]]

Ch = BN [from (4]

. By Side-Side-Side aiterion of congruence, we
have ABMC = ACNB

Solution 12:

A C

In A8B0 and ACBE,

AB = BC (given)

Z80B = 2CEB = 90F

ZB = 2B (commaon angle)

L AABD = ACBE (by SAS congruence)
= AD = CE (cpct)

Get More Learning Materials Here : & m @) www.studentbro.in



Solution 13:
5 M R

P Q

Given: FL = RIM

To prove: SP = PG and MP = PL

Proof ;

Since SR and PQ are cpposite sides of a parallelogram,
PO =5R ool 1)

Also, PL=RM ....(2)

Subtracting (2) from (1],

PO -PL = SR -RM

=LQ=5M ..(3)

Mow, in ASMP and AGQLP,

ZMEP = ZPOL  (alternate intericr angles)
LSMP = ZFLQ  (alternate interior angles)
Sk = LG [From (3)]

L ASMP = AQLP (by ASA congruence)
=SP=PQand MP=PFPL (cpct)

= LM and Q% bisect each other,
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Solution 14:
AMBCis an equil ateral triangl e,
S0, each of its angles equals 6P,
QP isparallel to AC,
= /PQB = ZRAQ = 60°
In AQEP,
ZPBQ = ZBQP = 60°
SO, FB 0+ ZBOP + £BPQ = 180°(angle sum property )
= 60? + 607 + ZBPQ = 18CP
— /BPQ = 60°
So, ABPQis an equil ateral triangl e,
= QP =BP
= QP = CR...{i)
Mo, 2 QFM + ZBPO = 18P (linear pair)
= 0PN+ 602 = 180P
= £0PM = 120°
Also, #RCM + #ACE = 1807 (linear pair)
= SRCM+ &0° = 180°
= LRCM = 1207
In ARCM and AQMP,
SRCM = ZQPM (eachis 120P)
ZRMC = Z0MP (vertically opposite angles)
QP =CR (from(i))
= ARCM = AQMP  (AAS congruence criterion )
So, CM = PM
= QR bisects PC,
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