Exercise 9(B)
Solution 1:

Given: AABD is an equilateral triangle
AACE is an equilateral triangle

We need to prove that

(i) £CAD = ZBAE

(i1)CD = BE

Proof;

(i)

AABD is equilateral
. Each angle = 60°
= /BAD =60°
Similarly,

AACE is equil ateral

. Each angle = 60"

=5 ACEF =F0R

= <BAD=sCAE [from (1) and (2]]

1)

i2)
. (3)



Adding ZBAC to both sides, we have
SBAD+ABAC=r-CAE+-BAC
= /CAD=sBAE (D

(i1

In ACAD and ABAE

AC=AE [AACE is equilateral ]
ZCAD=sBAE [from (4]
AD = AB [AABD iz equil ateral]

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

The corresponding parts of the congruent
triangles are congruent,

2 CO=BE [by cp.ct]

Hence proved,



Solution 2:

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

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

B C

A B

(a)

(i IProof:

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

Also, we have,

SFBA = L PAB = AAFB=60° el
Since ABCD is & 2quare, we have

LA=LB=sC=xD=90° s
Since ZDAP=258 - ZPAB (3
= SDARP=30" - 60"

= £DAP=30" [from (1) and (2)] ()
Similarly #CBP=s8- ZFBA

= £CBP=90" - &0°



= LCBP=30°

= sDAP=-CBP
In ASPD and ABPC

[from (1)

[from {4) and (5]]

and (2] ..(3)

(6)

square ABCD |

[Sides of equilateral AAPB]

AD=BC [Sides of

£0AP = ZCBP [from (&]]

AP = BP

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

AAPD = ABPC

(i)

AP=PE=AB [AAPB is an equilateral riangle ]
AB = BC = CD = DA [Sides of square ABCD]

From (7) and (2), we have
AP=DA and PB=BC
In AAPD,

AP=DA [from (97]

L ZADP = ZAPD

ZADF + £8P0 + ZDAF = 1507

= LADP + ZA0F + 30° = 180°

= ZADP + ZADP = 1807 - 30°
= 2/A0P = 150°

— sADp - 1Y

= ZADP = 75°
We have #PDC=s0- £ADP

= SPDC=50° - 75"
= JPDC=15"

Angles opposite to
egLal sides are equal

L (7)
(8

(D)

(10

[ Sum of angles of

|

[ from (3), 2D AP.=30°

| a triangle =180°

| from (10), ZADP = iﬂuF‘D}

eRY



In ABPC,
PE=BC [from (9)]
Angles opposite to }

L ZPCB = £BPC ,
equal sides are equal

L (12)

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

= JPCE + ZPCE + 307 = 180°

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

= LPLE = L=

= sPCHB = 75"
We have #PCO=s0C- ZPCE

= £PCD=90° - 75°
= /PCD=15° i3
In ADPC,

SPDC=15"

SPChD=15°

LPCO 4 ZPDC + 2DPC = 180° | S0 O angles Of}
a triangle =120°
= 15° +15°+ ADPC = 180°

= /DPC = 180° - 30°

= Z0PC = 150°

. Angles of ADPC, are: 15°,150°, 15°

(b)
(i IProof: In AAPE

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

Also, we have,

ZPBA = £PAB = ZAPB=60" : sy
Since ABCD is a square, we have

sB=sB=sC=,D=90° (2]

Since LDAP=/8 + /PAB (3



= <DAP=30" + &0°

= <DAP=150" [from (1) and (2]] oy
P
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Similarly £ CBP=«B + ~FPBA
= ACBP=90" + 60"

=de [from (1} and (2]] ... (5
= /DAP=ZCBP [from (4) and (5]] .. .(B)
In AAFP0 and ABPC

AD=BC [Sides of square ABCD |

LO0AP = ZCBP [from (&]]

AP = BP [Sides of equilateral AAPE]

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

have,

AAPD = ABPC

(i)

AP=PB=AE [AAPE is an equilateral riangle] 7
ABE = BC = CD = DA [Sides of square ABCD ] G5



From (7] and (), we have

AP=DA and PBE=BC (9)
In &48F0,

AP=DA [from (27]

.10

L LADP = ZAFD [’5*”5”65 opposite to }

edual sides are equal
ZADD + ZAPD 4+ 2DAD = 1500 [THT OTEndies ©
a triangle =180°

= ZADP + ZADP + 150° = 180° [F"Dm (3), £DAP = 150 }

from ( 10), ZADP = ZAFD
= LADP + £ADP = 180° - 150°
= D/ADP = 30°

— ,ADP = 290

= £ADP = 15°
We have #sPDC=s0 - 2ADF

= /PDC=90°" - 15°
= /PDC=75° D)
In ABPC,

PB=BC [from (9]

s,

. ZPCB = £BPO [ﬂ”@es opposite to }

equal sides are equal
sum of angles of
LPCB + £BPC + £CBP = 180° _
a triangle =180°
— PCB + LPCB +150° - 1500 | TOM (5), £CBP = 1507
from (12), ZzPCB = ~BPC
= 2/PCH = 180° - 150°

— ,PCE = 29

= £PCB = 157
We have #PCO=+C- ZFPCB

= SPC[O=90" - 15°



= /PCD=75° (13
In ADPC,

ZPDC=75"

ZPCO=75"

ZPCD + £PDC + £DPC = 180° _
a triangle =120°

Sum of angles OF:|
= /5% + 70+ LDPC = 180°

= L0PC =180° - 150°

= J0OPC = 307

~ Angles of ADPC, are: 757,307,757

Solution 3:
Given: &4 AABC is right angled at B,

ABPQ and ACRS are sguares
Wi'e need to prove that

(] AACQ = AASE

(ijCQ = BS

Proof:

(1)

ZQAB=90" [ABFD is a square] (1)
ZSAC=90°  [ACRS is a square | 2D
From (1) and (2], we have

ZOAB = £SAC L3
Adding ZBAC to both sides of (3), we have
LOAB+SBAC = ZSAC+BAC

= AOAC=-5AB Ny
In AACO and AASE,

QA=0B [sides of a square ABPQ]

ZOAC=2SAB[ from (4)]

AC = AS [sides of a square ACRS]

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

(if)

The corresponding parts of the congruent
triangles are congruent.

. CO=BS [ep.ct]



Solution 4:

Given: A AABC in which BD is the median to AL,
BD is produced to E such that BD=DE.

We need to prove that AE || BC

Constructon: Join AE

A

B -
Froof:
AD=DC [BD is median to AC] L1
In ABDC and AADE
BD = DE [Given]
£ZBOC=s£ADE=90" [vertically opposite angles]
AD = DC [from (1)]

- By Side-Angle-Side criterion of congruence,
ABDC = AADE

The corresponding parts of the congruent
triangles are congruent.

s fo.p.c.t]

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



Solution 5:

Given: & APQR in which QX is the bisector of 20

and RX is the bisector of 2R,
XS 1L QR and T L PQ.
We need to prove that

(i)MTQ = AXST)
[ii)Px bisects 2P
Construction: Draw xZ2 L PR and join FX.

P

Q - R

Proof:

()

In AXTO and AXSO

£QTX=20SX=90°" [XS L QR and XT LPQ]
e = N | [QX is bisector of 2]

QX N [Common]

- By Angle-Angle-Side criterion of congruence,
AT = AXE()

(i1

The corresponding parts of the congruent
triangles are congruent.

L KT=KS [Eet]

In AXSR and AXZR

S XSR=/XZR=90" [:-:*S 1L QR and £K5R=QD°:|

ZSRX=£ZRX [RX is bisector of £R]

ikl



RX = RX [Common]

- By Angle-Angle-Side criterion of congruence,
AXER = AN AR

The corresponding parts of the congruent
triangles are congruent.

L XB=XZ [cp.ct] (2
From (1) and (2)
XT=X7 (3

In AXTE and AXZP

£XTP=2XZP=90" [Given]

Hyp, XP=Hyp.xXP [Common]

XT = XZ [from (37]

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

The corresponding parts of the congruent

triangles are congruent,
L LXPT=2XPZ [cp.ct]

L PX bisects ZP



Solution 6:

ABCD is a parallelogram in which Z& and £C are obtuze.

A D

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

such that ZxAD=/YCB=20",

We need to prove that XA=YC
Proof:

In AXAD and AYCE
/XAD=/YCB=90"  [Given]
AD=BC [Cpposite sides of a parallelogram]

ZADX=2CBY [Alternate angles |

. By Angle-Side-Angle ariterion of congruence,
AXAD = AYCR

The corresponding parts of the congruent
triangles are congruent.

L XARE L

Hence proved,



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
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Proof;
AB=OC Opposite sides of & (1)
parallelogram
AB = BE [Given ] )
From (1) and (2 ) we have
BE = DC 3
AD—BEC Opposite sides of a e
parallelogram
AD = DF [Given] . [5)
From (4] and (5], we have
BC=DF (B)
Since AD || BC, the corresponding angles are equal.
- ZDAB=/CBE )
Since AB || DC, the corresponding angles are equal.
. ZDAB=2FDC (8)
From (7)) and (8], we have
SCRE=/FDIC A

In ABEC and ADCF



In ABEC and ADCF

BE = DC [from (3]
ZCBE=£FDC [from (9]
BC=DF [from (6)]

- By Side-Angle-Side criterion of congruence,
AEEC = ADCF
Hence proved,

Solution 8:
Since, BC=QR, we have
BD=QS and DC=sR |2 1S e midpoint of BC and
S is the midpoint of QR

In A4B0 and APQS

AB = PQ (1)
AD = PS L (2)
BO = QS (3

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

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

Thus, by Side-Side-Side criterion of congruence,
we have AADC = APSHE

We have

BC =8BD +DC  [Dis the midpoint of BC]

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

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

. By Side-Side-Side aiterion of congruence, we
have AABC = APCR
Hence proved,



Solution 9:
In the figure, AP and BQ are equal and parallel
to each other, - AP=BQ and AP || BQ.
Ve need to prove that
(i) A4OP = ABOQ
(i) 48 and PQ bisect each other

(i)~ AP BQ

L ZAPO=sBQ0 [Alternate angles] s
and £PAO=,0B0O  [Alternate angles ] (2]
Mow in AADP and ABOQ,

ZAPO=/BO0 [from (1)]

AP=B0 [given]

ZPAD =080 [from (2]

. By Angle-Side-Angle criterion of congruence, we have
ABOF = ABOQ

i)

The corresponding parts of the congruent

triangles are congruent,

L OP =00 [cp.ct]

0A=08 [cp.ct]

Hence AB and PO bisect eadh other,



Solution 10:

Gven:

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

(i) 2408 = 90°

(i) A40D = ACOD

(i) AD = CD

(i)In AABO and ACBO,

AB=BC [given]
ACQ=C0 [given]
OB=08 [common]

. By Side-Side-Side citerion of congruencs, we have
AABO = ACBO

The corresponding parts of the congruent
triangles are congruent.

L £ZBBO=sCBC  [cp.ct]

= ZABD=<CBD

and ZACB=£CCB [cp.ct]

Wie have

£AOB+-£C0B=180° [Linear pair ]

= JACB=/COB=90° and AC 1 ED

(ii}In AA0D and ACOD,

OD=00 [common]
ZA0D=/C0D [each=90°]
AD=CO [given]

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

(i)

The corresponding parts of the congruent

triangles are congruent,

L AD=CD [cp.ct]

Hence proved.



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

A

(i}In AAMC and AANE

AB = AC [Given] seild)
B = CN [Given] roE)
Subtractingd 2] frem (1) we have

AB-BM = AC - CN

— AM = AN (3

(i) Consider the triangles AAMC and AANB

AC = AB [given]
R [common]
Al = AN [from (3]]

. By Side-Angle-Side ariterion of congruence, we
have AAMT = ALNB

(i)



The corresponding parts of the congruent
triangles are congruent.

L COM = 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 ABMT = ACMNB

Solution 12:

A C

In AABLD. and ACBE,

AB=BC (given)
AN G R R
ZB = 2B (common angle)

-~ AABD = ACBE (by SAS congruence)
= AD = CE (cpct)



Solution 13:
S M R

—d

Q

Given: PL = RM
To prove: 5P = PO and MP = PL

Proof .
Since SR and PQ are cpposite sides of a parallelogram,
PO =%R s

Also, PL=RM ...(2)

Subtracting (2) from (1),

PO -PL = SR -RM

=LO=5M ..(3)

Mow, in ASMP and AQLP,

ZMSP = ZPOL  (dternate interior angles)
Z5MP = Z2FLQ  (alternate intericr angles)
SM = L0 [From (31]

L ASMIP = ADLP (hy ASA congruence)
=3P =P0O and MP=PL (cpct)

= LM and 3% bisect each other,



Solution 14:

ARBCis an equil ateral triangl e,

S0, each of its angles equals 60P,

QF isparallel o AC,

= /PQB = /RAQ = 6P

In AQEP,

ZPBQ = ZBQP = 60°

S0, B0+ ZBOP + £ZBPQ = 180°(angle sum property )
= 60° + &P + ZBPO = 180°

= /BPQ = 60°

S0, ABPQis an equil ateral triangle.

= QP =BP

= QP = CR..(i)

Mo, ZQPM + 2 BPQ = 18C° (linear pair)

= SOPM+ £0° = 180°

= /OPM = 120°

Also, #RCM+ #ACE = 180° (lingar pair)

= LRCM+ £0° = 180"

= LRCM = 120P

In ARCH and AQMPE,

ZRCM = Z0PM  (eachis 120°)

ZRMC = Z0MP (vertically opposite angles)
QF = CR  (from (i)

= ARCM = AQNMP. (AAS congruence criterion)
So, CM = PM

= QR bisects PC,



