Chapter 10. Isosceles Triangles

Exercise 10(A)

Solution 1:
I AnBC,

~BAC+ ,ACB+ ,ABC= 180°

0 = 0
489+ ,ACB+ , ABC=180

But ~ACB= ,ABC[AB=AC]
2 - ABC=1807-43°
2 ,ABC= 1329
~ABC= 665 = _ ACB ......{I)
e ]
ACB=66
/ACD+ , DCB= &6
189 + ~DCB= 66°
- DCB=4872......(i)

Now, In ADCB,

_+DBC = 66° [From (i), Since , ABC= - DBC]
_~DCB = 48%[From (ii)]

_~BDC=1807-489- 667

_~BDC=66°

Since ~BDC= ,DBC

Therefore, BC = CD

Equal angles have equal sides opposite to them.



Solution 2:

Given: » ACE = 1304 AD=BD=CD

Proof:
ZBC00 + £ACE = 180 [ DCE is a st line]
= £ACD = 180°P - 13C¢

= LAC0D = SR
Mow, CO = AD

= /ACD =ZDAC = 50°...[))

[Since angles opposite to equal sides are equal]

In AADC,
ZACD = ZDAC = 500

ZACD + ZDAC + 2ADC = 18P
S50r+ S0P+ £ADC = 1800
ZADC = 180°- 100°

ZADC = 80P

(i)
ZA0C = ZABD+-DAB [Exterior angle is equal to

sum of opp. interior angles]

But AD = BD
- ZDAB = £8BD

= 80°= ZABD + ZABD

= /B0 = 80°

= /ABD = 400 = ZDAB....... (i)

.....

LBAC = ZDAB + ZDAC

substituting the values from (i) and (i)
LBAC = 40P 4+ 5P
= SBAC = 90°



Solution 3:
SFAB = 128° [Given]

ZBAC+ ZFAB = 18CF  [FAC is a st line]
= ZBAC = 180P - 1.28°
= JBAC = 52

In ASBC,
28 = 5

£B=2C [Given AB = AC and angles opposite

to equal sides are equal]
LB+ ZB+ 200 = 180°
= A+ 7B+ 2B = 180°
=520+ 228 = 18P

= 2B = 1287

= B=064=2C............ (i

£B = ZADE [Given DE || BC]
(i}

Mona,

ZADE+ 2C0OE+ 2B = 180 [ADB is a st ling]
= &4° + ZCDE + 647 = 180°

= LCDE = 180° - 128°

= £CUE = 32°

(ii)

Given DE||BC and DC is the transversal.
= ACDE= ZDCE=52"....... (i

Also, ZECE=64"......... [From (i)l

Eut,

ZECE= ZDCE+ ZDCE

=64"= /DCE+52°

= /DCE=64°"-52°

= ZDCE=12°



Solution 4:

(i} Let the triangle be ABC and the altitude be AD.

&

In ARBD,
ZDBA = ZDAB = 37° [Given BD = AD and

angles opposite to equal sides are eqgual]
[Nioney,

LC0A = ZDBA + #ZDAB  [Exterior angle is equal to the sum of

opp. interior angles]
L LC0A = 3704 370
= DA = 749

Moy in ARDC,
ZC0A = 2CAD = 74° [Given CD = AC and

angles opposite to equal sides are egual]
Money,
ZCAD + £ CDA + ZACD = 180°
= 74° 4+ 74P 4 x = 18(P
= x =180°- 14&°
= ¥ =32



(ii) Let triangle be ABC and altitude be AD.

A

In AABD,
ZDBA = ZDAB = 50° [Given BD = A0 and

angles opposite to equal sides are equal]
Mo,

LCDA = ZDBA + £DAB  [Exterior angle is equal to the sum of

opp. interior angles]
o 04 = 5CP + BOP
= £C0A = 100°

In AADC,
SOAC = ZDCA = % [Given AD = DC and

angles opposite to equal sides are equal]
L SDAC Y ZDCA + ZADT = 1800
= ¥+ x4+ 1007 = 120°
= % = BO°
= 3= d0*



Solution 5:

B C D
Let ,ABO=_OBC=xand ,ACO= -OCB=y

In AABC,

ZBAC = 1807 - 23— 2y ()

Since £B = ~£C [8B = AC]
1. 1

=B =_K&
2 2

=X =Y
MNow,

ZACD = 2x + ZBAC [Exterior angle is equal to sum

of opp. interior angles)

=2x+180°-2x -2y [From (i]]
ZACD = 180°P = 2v.......... (i

In ADBC,
JBOC=180P - x— vy

= SBOC =180° -y — v [Already proved]
= /BOC = 1800 - 2v... . {iii)

From (i1 and (i)
BOC = £ACD



Solution 6:

Given: pip= 110P

(i) We know that the sum of the measure of all the angles of a quadrilateral is 360°.
Inquad. POML,

ZOPL + ZPLM + ZLNQ + ZNOP = 3600
= Q02 + 11094 ZLNG + 90° = 360°
= NG = 3600 - 200°

= JLNGQ = 70°

= LENM = F0P. s s v o A

In ALK,

LI = LN [Gwen]

L ZLMM = LI [angles opp. o equal sides are equal]

= AN =7CP........001 [From ()]

(i)

I ALMMN,
ZLMIN + ZLNM 4+ ZMLN = 1807
But, sLMNM= 2LMMN=70CF [From () and (ii)]

L 70P+70P 4+ ZMLN = 1800
= /MLN = 1800 — 14(P
— /MLN = 40°



Solution 7:

559

A D B
In AMBC,
AC=BC [Given]

L LTAR = #CBD [angles opp. to equal sides are equal]
= <CBD = 55°

In AABC,
ZCBA+ ZCAB + ZACE = 180P
but, ZCAB = ZCBA = 55°

— 55 4+ 55° 4+ L ACH = 1800
= /ACE = 1807 - 110°

= SACE = 70P

MNow,

In AACD and ABCD,

AC=BC [Given]

CD=CD [Common]

AD=BD [Given: CD bisects AB]
LAACHD = ABCD

= <DCA = ZDCB

= /DCB = i’ﬂ‘z':E' . g

= £0CE = 35°



Solution 8:

Let us name the figure as following:

E
¥ A
; 420
B By D o

In AABC,
AD = AC [Given]
L ZA0C = AACD [angles opp. to equal sides are equal]
= LADC = 42°

Mo,

Z8DC = ZDAB + #DBA [Extericr angle is equal to the

But,

Z0AB = ZDBA

L LADC = 22DBA
= 2-0BA = 427
= ZDBA = 21°

For

= Z0BA + ZBCA

We know that,
ZCBA = 21°
LBCA = 42°
Lx=21°4+ 42>
= x =H5"

sum of opp. interior angles]

[Given : BD = DA

[Exterior angle is equal to the

sum of opp. interior angles]



Solution 9:
In AABD and ADBC,

BD = BD [Common]

ZBDA = #£BDC  [each equal to 9CF]
ZABD = 2DBC  [BD bisects £ABC]
L ALBD = ADBC [ASA criterion]

Therefore,
AD=DC

W+ l=y+d

and AB =BC
S+ 1l=5y -2

Substituting the value of x from (i)

Ay+1+1=5v-2
=3W+3+1=5v-2
= Oy +d=50y-2
= 2= &

=y =273

Puttingy =3in (i)



Solution 10:

Let P and O be the points as shown below:

A Ah C>\E

d

y C D\<53=p
Q

Given: ZPDG = 58°

£PDQ = £EDOC = 58° Mertically opp. angles]
SEDC = #ACE = 580 [Corresponding angles - AC || EDY
In AMBC,

AB = AC [Given]
L LACE = ZABRT = 55 [angles opp. to equal sides are equal]

Mo,

ZACE + ZABC+ ZBAC = 180F°
= 58°+ 58"+ a=180r
=a=180"-11¢&°

= a= 04"

Since AE||BD and AC is the transversal

ZABC=b [Corresponding angles]
b =58

Also since AE || BD and ED is the transversal

ZEDC= ¢ [Corresponding angles]
LoC=5ER



Solution 11:
In AACE,

AC=CD [Given]
L LCAD = ZCDA

ZACD = 580 [Given]

ZACD + ZCDA + ZCAD = 1800

= 58° 4+ 2/CAD = 180°

= 2/CAD = 1220

= SCAD = 2CDA =610 ... ..., ()

I‘HJ O,

ZCDA = ZDAB + ZDBA [Ext. angleis equal to
sum of opp. int. angles]

But,

Z0DAB = ZDBA [Given: AD=DB]

L £DAB + ZDAB = ZCDA

=2/DAB =61"

= /DAB = 30.5°. ... ..(ii)

In ARBC,

ZCAB = £CAD + ZDAB
. ZCABB =610+ 30,5
= /AB = 91 5°

Solution 12:
In AACDH,

AC=AD =D [Given]

Hence, ACD is an equilateral triangle
L LACD = 2ZDA = £CAD = 60P

ZC0A = ZDAB + ZABD [Ext angle is equal to

sum of opp. int. angles]
But,
ZDAB = ZABD [Given: AD =DB]
L ZABD + ZABD = ZCDA
= 2/8B0 = 60°
= 7ABD = ~ABC = 30°



Solution 13:
A

Bx

5K

B -

L2t oa _ 8x and /B = 5x
Given: AB=AC
— /B = /= Sy Angles opp. to equal sides are equal]

Moy,

Sh 4+ 2B+ £ C = 180°
= Bx + S+ Sw = 180"
= 18x = 180°

= x =10

Given that
L8 = Bx

= 28 = 8x 10°
= S8 = 80°



Solution 14:

A
p
40¢
B C.

In AABC,

L8 = 60e

L0 =400

L 2B = 180P - 6P - 40P

= B = 8P

Mow,

BFP is the bisector of SABC

. /PBC - £RBC

= ZPBC = 40°

In AFBC
ZPBC = £ZPCB = 407

. BP=CP [Sides opp. to equal angles are equal]



Solution 15:
A

Let ~ PBC= - PCB=x

In the right angled triangle ABC,

SABC = 0@

SACE = x

= ABAC = 180F - [90F + x)
= SBAC = (90P -0 00)
and

ZABP = ZABC - ZPBC
— ZABP = 90° - x........(ii)

Therefore in the triangle ABP;
SBAP = ZABP

Hence,

PA = PB [sides opp. to equal angles are equal]



Solution 16:
ABBC is an equilateral triangle
= Side &AB = Side AC
If two sides of a triangle are equal, then angles |
opposite to them are equal
Similarly, Side AC = Side BC
If two sides of a triangle are equal, then angles |
opposite to them are equal
Hence ,#ABC = £ CAB = ZACE = visay)
As the sum of all the angles of the triangle is 120°
ZABC + #CAB + #ACB = 180°
= 3y = 180°
= v = 60°
SABC = ZCAB = ZACE = e0°
sum of two non-adjacent interior angles of a riangle is equal to the exterior angle,
= JCAB + ZCBA = ZACE
= 60" + B0 = ~ACE
= £ACE =128°
Mow AACE is an isosceles triangle with AC = CF
= SJEAC = ZAEC
sum of all the angles of a triangle is 180°
SEAC + ZAEC + ZACE = 180°
= 2L0EC + 1200 = 180°
= 270EC = 1807 - 120°
= JAEC = Z0°

= SABC = ZACE [

= ZCAB = ZABC [

iy




Solution 17:

ADBC is an isosceles triangle
As Side CD = Side DB
— DB = /DCB [If two.sides of a triangle are equal, then angles }

opposite to them are equal

And £B =<DBC = £DCE = 28°
As the sum of all the angles of the triangle is 120°

ZDCB + #DBC+ #BCD = 180°

= 28° + 28° + ABCD = 180°
= ZBCD = 180° - 56°
= JBCD = 124°
sum of two non-adjacent interior angles of a riangle is equal to the exterior angle,
= JDBC+ ZDCE = £DAC
= 28" +28° = 55"
= ZDAC = 56
Mow AACD is an isosceles triangle with AC = DC
= SADE = /DAC = 5&°
sum of all the angles of & triangle is 180°
ZA0C + £DAC + ZDCA = 180°
= LB + 56 + ZDCA = 180°
= <0OCA = 180° - 112°
= <DCA = 64" = ZACD




Solution 18:

Ve can see that the AABC is an isosceles friangle with Side AB = Side AC,
= LACE = 2 ABC

As ~ACE = 65°

hence Z4BC = 65°

sum of all the angles of a riangle is 180°

ZACB+ 2 CAB + ZABC = 180°

65"+ 65° + £ CAB = 180°

ZCAB = 180° - 13200

ZCAB = 50°

As BD is parallel to CA

Therefore, #CAB = #DBA since they are alternate angles.
ZCAB = ZDBA = 50°

We see that AADE is an isosceles riangle with Side AD = Side AB.
= ZADB = £DBA = 50°

sum of all the angles of a rianlge is 180°

ZA0B + 2DAB + ~DBA = 180°

50" + £DAB + 50° = 180°

ZDAB = 1807 - 100° = g0°

08B = 80°

The angle DAC is sum of angle DAB and CAB,

Z0AC = ZCAB + 2ZDAB

Z0AC = 50° + z0°

ZOAC = 130°

Exercise 10(B)



Solution 1:

B c
n/ E
Const: AB is produced to D and AC is produced to E so that exterior angles g and -pcop is formed.

In AABC,
AB = AC [Given]
LA =2B (i1 [angles opp. to equal sides are equal]

Since angle B and angle C are acute they cannot be right angles or obtuse angles.

ZABC+ ZDBC= 180F  [ABD is a st line]
= +DBC = 180°- ZABC
= /DBC = 180°- ZB.......[ii)

Similarly,

ZACE + ZECB = 180°  [ABD is a st line]
= /ECB = 180° - ZACE
— SECB = 180P - 2Cou ) (i)

= sECB=180°P-2B......... (i) [from (i) and (iii}]
= -0DBC = ~ECBE [from (i) and (iv)]



Mow,
ZOBC = 1807 - 2B

But »#B = Acute angle
L 2ZDBC = 180° - Acute angle = obtuse angle

Sirmilarly,
ZECB = 180°F - A,

But £C = Acute angle
L £ZECB = 1807 - Acute angle = obtuse angle

Therefore, exterior angles formed are obtuse and equal.



Solution 2:

Const: Join AD.

In AABC,
AB = AC [Given]
L LC= 2B 000 [angles opp. to equal sides are equal]

In ABPD and ACQD,

ZBPD = 200D [FEach = S0F]
LB = 2C [proved]

BD =DC [Given]

L ABPD = ACQD [ALS criterion]
- DP=DQ [cpct]

(ii) We have already proved that AppD = ACQD
Therefore,BP = CQlcpct]

Now,

AB = AC[Given]

—AB-BP=AC-CQ

_AP=AQ



(iii)

In AAPD and AAQD,

OF=D0Q [proved]
AD = AD [common]
AP=A0 [Proved]

L AAPD = AACD [B55]
= <PAD = £QAD  [cpct]

Hence, AD bisects angle A,

Solution 3:

-
U

In AAEE and AAFC,

LA= LA [Common]

ZAEB= ZAFC =90° [Given: BE L AC]
[Given:CF L AE]

AB=AC [Civen]
= MNAEB= AAFC [AAS]
&BE=CF [cpct]

i)Since pAFER = AAFC

ZABE= LZAFC
SAF=AE [congruent angles of congruent triangles]



Solution 4:

B c
Const: Join CD.
In AABC

AR = AC [Given]
L L2 = 2B () [angles opp. to equal sides are equal]

In A8CD0,
AT =AD [Given]

L ZADC = ZACDL (i)
Adding (i) and (ii)

LB+ ZB0C = 20+ £ACD
ZB+ £80C = ZBCD........(iD)

In ABCD,
/B + ZBDC+ ZBCD = 18CP

ZBCD + #BCD = 180° [From (iii)]
2/BCD = 180P
ZBCD = 90°



Solution 5:

A
D
o B
AB = AC
ABBC s an isosceles riangle,
LB = 36°
/B = /C - E _ 7>

SACO = £BCD = 36° [ CD is the angle bisector of £ C]
AMDC s anisosceles triangle since ZDAC = ZDCA = 36°
S AD =CO L)
In ADCE,
#CDB = 180° - (#DCE +-DBC)
=180F - (36°+ 72°)
=180° - 10="
=72
ADCE is an isosceles triangle since ZCDB=sCBD=72°
S DC =BG
From (i) and (i), we get
AD = BC
Hence proved



Solution 6:

In ALBC,
AB = AT [Giwen]
L0 = 2B 00 [angles opp. to equal sides are equal]

1 1
= -/C==,B
> >

= /BCF = ZCBE........ (i)

In ABCE and ACBF,

£C = 2B [From (i)]
/BCF = ZCBE [From (ii)]
BC =BC [Common]

. ABCE = ACBF [A48]
=BE=CF [cpct]



Solution 7:
In AABC,
AB = AC [Given]

L ZACB = ZABC [angles opp. to equal sides are equal]
= JABC = ZACE.... . (i)

~DBC= . ECB =90%Given]
= DBC=ECBE..... (i)
Subtracting (i) from (i)

/DCE - £ABC = ZECE - £ACE
— /DBA = LECA. ... (iii)

In ADBA and AECA,

/DBA = ZECA [From (iii1]

ZDAB = ZEAC [Wertically opposite angles]
AB = AC [Given]

. ADBA = AECA [A54]

=BD=CE [cpct]

Also,

AD = AE [cpct]



Solution 8:

B L C

DA is produced to meet BC in L.

In ARBC,

AB = A [Given]

L SACE = ZABC LD [angles opposite to equal
sides are equal]

In ADBC,

DB =DC [Given]

L Z0CB = ZDBC L (i) [angles opposite to equal

sides are equal]
Subtracting (i) from (ii}

/OCE - ZACE = Z/DBC - Z8BC
= /DCA = ZDBA.......(ii)

In ADBA and ADCA,

DB =0DC [Given]
sOBA = #DCA  [From (iii)]
AB = AT [Given]

o ADBA = ADCA  [34A3)]
= <BDA = ZCDA.......... (iv]) [cpect]



In ADBA,
/BAL = ZDBA + ZBDA. . ... ()

[Ext. angle = sum of opp. int. angles]
Fram (iii), {iv) and [v)
SBAL = A0CA+ SCOA. ... (wil

In ADCA,
ZCAL = ZDCA+ ZCDA ... . (vil)

[Ext. angle = sum of opp. int. angles]
From (vi) and (vii)
ZBAL = ZCAL....... (il

In ABAL and ACAL,

ZBAL = ZCAL [From (wiii)]
ZRBL = ZACL  [From ()]

AB = AC [Given]

©ABAL = ACAL  [ARA]

= ZALB = ZALC [cpct]

and BL =LC...........(ix) [cpct]
MNowy,

ZALE + ZALC = 1800
= SALB + ZALE = 180°
= 2R = 1809

= JALE = 9CF

AL LBC

o DL L BC and BL = LC
~ DA produced bisects BC at right angle.



Solution 9:

B C

In A ABC, we have AB = AC

= -B= C [angles opposite to equal sides are equal]

1 1
= —_sZB=-2C
2 2
= Z0BC = Z0CB. ..........[i)
=GB =0C oo i (i)
[angles opposite to equal sides are equal]
Now,

In 4 ABO and 5 ACO,

AB = AC [Given]

~0OBC= - OCE[From (i}]
OB = OC [From {ii}]

ALBO = ANCO [SAS criterion]
= ZBAD = ZCAD  [cpct]

Therefore, AQ bisects - BAC,



Solution 10:
A

In AMBC,
AB = AT [Given]
L 2C= 2B 00 [angles opp. to equal sides are equal]

1 1
= - AB = AC
2 2

= BF = CE........0i)

1 1
= ZAB = ZAC
2 >

= BF = CE.......(0I)

In ABCE and ACBF,

£ =2B [From (i}]
BF = CE [From (ii)]
BC =BC [Commaon]

- ABCE = ACBF  [34%]

=

= BE.=1F [cpct]



Solution 11:
In ARF0,

AP = AD [Given]
L ZAPQ = ZAGR. LD

[angles opposite to equal sides are equal]

In ASBP,
ZBPQ = ZBAP + ZBBP.. ... (i)

[Ext angleis equal to sum of opp. int. angles]

In AAQC,
ZAOP = 080 + ZACO. ... (i)

[Ext angleis equal to sum of opp. int. angles]
From (i), (ii) and (iii)

ZBAP + ZBBP = ZCAQ + LACO

But, #BAP = ~CAD [Given]
= ZCAQ + £ABP = ZCAQ + ZACQ
= £LABP = ZCAQ+ LACQ - £2CAQ
= £ZABP = ZACQ

= /B =2C. ... (iv)

In AABC,

£ZB = £C

= AB = AC [Sides opposite to equal angles are equal]
Solution 12:

Since AE || BC and DAE is the transversal
L ZDAE = ZABC = 2B [Corresponding angles]
Since AE || BC and AC is the transversal

LCAE=ZACE= AC [Alternate Angles]

But AE bisects ACAD

. ZDAE = ZTCAE
= L= L0

—,AB = AC[Sides opposite to equal angles are equal]



Solution 13:

AB =BC = CA.......[i) [Given]

AP = BQ = CR.......[TIT)} [Given]

Subtracting (ii) from (i)

AB-AP=BC-BQ=CA-CR

BP =CO=AR . ... (iii)

P N el W) [ANEIES Opp. to equal sides are equal]

In ABPD and ACQR,

BF = COQ [From (iil]
£B =20 [From (iv]]
BQ=CR [Given]

L ABPQ = ACQR [SAS criterion]
=PQ=0R......(v)

In ACQR and AAFR,

ZQ = AR [From (iii)]
L0 = 28 [From (iv]]
CR = AP [Given]

L ACOR = AMPR [SAS aiterion]
= QR =PR.......(wi]

From (v} and (vi)
POQ=QR=PR

Therefore, POQR is an eguilateral triangle.



Solution 14:
A

B C

In 5 ABE and 4 ACF,

A= AlCommon]

L AEB= , AFC = 90%(Given: BE | AC; CF | AB]
BE = CF[Given]

o ABBE = AACF  [AAS criterion]
= AB = AC

Therefore, ABC is an isosceles triangle.



Solution 15:

B L C

Al is bisector of angle A. Let D is any point on AL. From D, a straight line DE is drawn parallel to AC.
DE || AC [Given]

. »ADE= . DAC...{i) [Alternate angles]

~ DAC= . DAE.....{ii) [AL is bisector of - A]

From (i} and {ii)

o ADE= , DAE

- AE = ED [Sides opposite to equal angles are equal]

Therefore, AED is an isosceles triangle.



Solution 16:

iy
iy

&
P ]
B R c
I ﬂABC
AB=AC
:}L&B = _1&(3
= =

— AP =AQ.....[I) Since P and Q are mid - points]
In A BCA,

PR =

1 A [PRis line joining the mid - points of AB and BC]
2

= PR =AQ.......[ii)

In A CAB,

QR= l 2R [QRis line joining the mid - points of AC and BC]
=

=0QR=AP.....[iil)
Fram (i), (ii) and (iii)

PR=QR



(i)

B R C
AB =AC

= -B=,C
Also,

1 1

— AR = ZAC

= =

= BF = [F and Q are mid-points of AB and AC]
In 4 BPCand 4 CQB,

BP =CQ

ZB=.-0C

BC=BC

Therefore, ABPC =ACQB [SAS]

BP =CP



Solution 17:

(i} In 5 ACE,

AC = AC[Given]

- oABC= - ACBE... {i)[angles opposite to equal sides are equal]
+ACD+ ,ACB= 180°....... (ii)[DCB is a straight line]

~ABC+ ,CBE= 1809 .......(iii)[ABE is a straight line]

.....

SACD+ ~ACE= ~ ABC+ ~ CBE

— < ACD+ ~ ACB = < ACB + ~ CBE[From {i)]
_., / ACD= ~ CBE

(i)

In AACD and ACBE,

DC=0CB [Given]

AC=BE [Given]
ZAC0 = ZCBE [Proved Eatrlier]

LoAACD = ACBE  [SAS oriterion]

=i s S [cpct]
Solution 18:
A
B G C
E F
D

AB is produced to E and AC is produced to F. BD is bisector of angle CBE and CD is
bisector of angle BCF. BD and CD meet at D.



In 5 ABC,
AB = AC[Given)

L Blangles opposite to equal sides are equal]
.~ CBE= 180°- - BIABE is a straight line]

— /CBD - Ejema bisector of , CBE]

— /CBD = 9@3—% .............. 0

Similarly,

+BCF= 1807 - _» C[ACF is a straight line]

= /BCD = gjm s bisector of , BCF]

= /BCD = goﬂ—i; .............. (i)

MNow,

— /CBD = 90° - %': [ /B = 2C]
— /CBD = /BCD

In 4 BCD,

/CBD = /BCD

. BD=CD

In 4 ABDand 4 ACD,

AB = AC[Given]
AD = AD[Common]

BD = CD[Proved]

L ARBD = AACD  [SSS criterion]
= ZBAD = £CAD [cpct]

Therefore, AD bi5ect5£ iy



Solution 19:

In 4 ABC,

In 4 AXY,

AX = AY [Given]

S AXKY = AYX () [angles opposite to equal sides are equal]
Now ,X¥C= . AXB =180°[straight line]

= AYX+ A AYC= . AXY+ BXY

= AYC= . BXY ... {iii) [From (ji]]

In 4 AYCand , BXC

SAYC+ A ACY+ - CAY= BXC+ BCX+ -XBC=180°

— »CAY =, XBC[From (i) and (iii)]

— ,CAY= , ABC



Solution 20:
Since lA || CP and CA is a transversal

-~ CAl= - PCA[Alternate angles]

Also, [A || CPand AP is a transversal

. 2 |AB = ~ APC [Corresponding angles]
But . 2 CAl= 2 I1AB [Given]

L 2 PCA= 2 APC

—AC=AP

Similarly,

BC=BQ

Now,

PQ=AP+AB+BQ

=AC+AB+BC

= Perimeter of A ABC



Solution 21:

In 4 ABD,

—,108%= ~ 3+ 2 ADB

But AB = AC

= 3= 2

=108%= ~ 2+ £ ADB.....[})
Moy,

In 4 ACD,

Z£2=71+ ~ ADB

But AC=CD

=~ 1=/ ADB

= 2=/ ADB+ 2 ADB
= ~2=2,ADB

Putting this value in (i)
=108%= 2 ADB + ~ ADB
=3~ ADB = 108°

= ~ ADBE = 357



Solution 22:

ABC is an equilateral triangle.

Therefore, AB = BC = AC = 15cm

LR =8B =20=609

In 8ADE, DE || BC[Given]

ZAED = 60° [ LACB=60r)

ZADE = 60° [~ ZABC=60°]

ZDAE = 180r - (6P + 6(P) = &CF

Similarly, ABDF & AGEC are equilateral triangles.

=E0° [+ ZC = 60F]

Let AD = x, AE = x,DE = x [.- AADE is an equilateral triangle]
Let BD = y,FD = y,FB = y [.- ABDF is an equilateral triangle]
Let EC = 2z, GC = 2z, GE = z [.» AGEC is an equilateral triangle]
Mow, A0 + DB = 15=2 x4+ y = 15...... ()

AE +EC=15=x4+z=15...0i)

Given, DE + DF + EG = 20

=x+y+zZ=20

= 154+ z = 20 [from (i)]

=Zmb5

From (ii), we get x = 10
Ly =3

Also, BC = 15

BF + FG 4+ GC = 15
=y + FG+2z =15
=5 +FG +5 =15
=FG =5



Solution 23:

-
B D C
Inright », BECand 4 BFC,

BE = CF[Given]

BC = BC[Common]
BEC= ,BFCleach =90

SABEC = ABFC [RHS]
= /B=/C

similarly,

A= LB

Hence, ZA=2E=.2C
= AB=EC=AC

Therefore, ABC is an equilateral triangle.



Solution 24:

B D C

DA || CE[Given]

N {i:,:{:nrres.pc::-nding angles]
£2 = Z£3.......(inlAlternate angles]
But .y - 2 (iii [ AD is the bisector of - A]

Fram (i}, {ii) and {iii)
Sa=24
—AC =AE

= 5 ACE is an isosceles triangle.



Solution 25:
A

E

Produce AD upto E such that AD = DE.

In ASBD and AEDC,

AD =DE [byv constructon]
BD =D [Given]
£1=22 [vertically opposite angles]

- ABBD = AFDC [SAS]
= AR =CFE....... (i)

and £BAD = ZCED

But, ZBAD = ~CAD [AD is bisector of #BAC]
~ ZCED = £CAD

From (1) and (i)
AB = AC

Hence, ABC is an isosceles triangle.



Solution 26:
A

= D L
Since AB=AD=ED
 AABD is an equilateral triangle.

L ZADB = e0P
= ZADC = 1807 - ZADE

= 1807 - &0Cr
= 120"

Again :”ﬂﬂxDC,
AD=DC

L Ll= 22

Burt,

Sl 224 ZADT = 18P
= 221+ 120° = 180F
=221 =60

= 71 = 30"

= £C =30

L ZADC 2T = 1200 30P
= s8DC 2C0=4:1

Solution 27:

In ACAE, ZCAE = ZAEC = @ — 56° [ CE=AC]

In /BEA, a = 180°- 56 = 1249

In AABE, ZABE=18(F - (a + £BAE)
=180° - (124° + 14p)
=180 - 138° = 4=



In ARER & ACAD,

LEAB=sCAD[Given]

ZADC=s AFR[ -+ ZBDE = ZBEDLAE=AD
1807 - ~ADE = 180° - ZAED
ZADC = ZAEB]

AE=A0[Given]
L AREBR = ACAD[ASA]
AC=AB[By C.P.C.T.]

2a+=2=7h-1
= 2a-7b=-3.....(i)
CD=EB

Solving (i) & (i), we get
a=9, b=3





