Chapter 10. Isosceles Triangles

Exercise 10(A)

Solution 1:
I anBC,

~BAC+ ,ACB+ ,ABC=180"
489+ ,ACB+ , ABC=180°
But ,ACB= ,ABC[AB=AC]

2 ,ABC=1807-48°

2 ,ABC=132°

MBC=66= ,ACB.....J)
 ACB = 66°

~ACD+ ,DCB=66°
18%+ . DCB= 66"
~DCB=487......(i)

Now, In ADCB,

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

_~BDC=180"-48°- 667

BDC=66"

Since ,BDC= ,DBC

Therefore, BC = CD

Equal angles have equal sides opposite to them.



Solution 2:

Given:  ACE=130%AD=BD=CD

Proof:

(i)

ZACD + £ACE = 180° [ DCE is a st line]

= LACD = 1800 - 130
= AC0D = S0P
Mow, CO = AD

= /ACD = /DAC = 50 .[))

[Since angles opposite to equal sides are equal]

In AADC,
ZACD = ZDAC = 50°

ZACD + ZDAC +2ADC = 180
5P+ S0P+ £ADC = 180°
ZADC = 180°- 100e

ZADC = 80e

(i)
ZADC = ZABD+-DAB [Extericr angle is equal to

sum of opp. interior angles]

But AD =EBD
- Z/DAB = ZABD

= 80°= ZABD + ZABD

— 2/B0 = 80°

= /ABD = 40° = ZDAB........ (i)

.....

ZBAC = ZDAB + ZDAC

substituting the values from (i) and (i)
ZBAC = 40P + 50°
= ABAC = 90°



Solution 3:
SFAB = 1287 [Given]

ZBAC+ #FAB = 180F  [FAC is a st line]
= LBAC = 180P - 1.28°
= JBAC = 52

In AABC,
ZB = 520

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

to equal sides are equal]
LA+ £B+ 20 = 180°

= A+ 2B+ 2B = 180°
= 52+ 2B = 1800

= 2-B = 128°
=sB=04=sC....... (i

2B = ZADE [Given DE || BC]
(i)

I one,

ZADE + ZCDE+ 2B = 180¢  [ADB is a st line]
= 564° + ZCDOE + 647 = 120"

= LCOE = 180F - 1203°

= JCDE = 52

(ii)

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

Also, ZECE=64"........ [Fram (i)]

Eut,

ZECB= ZDCE+ ZDCB

= (4"= LDCE+52°

= SDCE=64"-52°

= /DCE=12°



Solution 4:

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

a,

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

angles opposite to equal sides are equal]
Moy,

ZCDA = ZDBA + #DAB  [Exterior angle is equal to the sum of

opp. interior angles]
L £0C00DA = 370 4+ 37°
= SCDA = 740

Mowy 10 ASDC,
ZC0A = 2CAD = 74° [Given CD = AC and

angles opposite to equal sides are egual]
Moy,
ZCAD + £ CDA + 2ACD = 180°
=74° + 74P + x = 1BCP
= x=180°"- 148"
= ¥ =320



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

A

In AABD,
ZDBA = Z/DAB = 50° [Given BD = AD and

angles opposite to equal sides are equal]
Money,

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

opp. interior angles]
L ZC0A = B0P 4 5O
= LCDA = 100°

In AADC,
LDAC = ZDCA = x [Given AD = DC and

angles opposite to equal sides are equal]
L LDAC+ ZDCA + £ADC = 180°
= W+ x+ 1007 = 180P°
= 2x = 80°
= = 0P



Solution 5:

B C D
Let F ABO = OBC =xand P ACO = Z OCB=vy

In AABC,

ZBAC= 1800 —2x - 2y......... ()

Since 2B = £C [AB = AC]
1. 1

—B=_-C
2 2

= X = W
Mo,

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

of opp. interior angles]

=2x+ 180°-2x -2y [From (i}]
LACD = 18P =2y, (i)

In ADBC,
ZBOC=180P-x -y

= sBOC =180°"-y - vy [Already proved]
= ZBOC = 180° - 2v....(ii)

From (i) and (i)
ZBOC = ZACD



Solution 6:

GIVEIE PLIY.= 110°

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

ZOPL + ZPLM + ZLNGQ + £ NQP = 3600
= 90° + 11004+ ZLNQ + 90F = 360°
= ZLNQ = 360° - 290°

= ZLNG = 700

= ZLMNM =70 .. ()

In ALV,

L= L [Gwen]

L ZLNM = LN [angles cpp. to equal sides are equal]

=AM =700 [From ()]

(i)

I ALMMN,
ZLMMN + ZLNMM + ZNMLMN = 180°
But, sLMNM= 2LMM = 70 [From () and (ii}]

LR 0P+ ZWILN = 1807
= LZMVLN = 1807 — 140°
= LIVILN = 40°



Solution 7:

55°

A D B
In A8BC,
AC=BC [Given]

L ZCAB = 2CBD [angles opp. to equal sides are equal]
= ~CBD = 55°

In AABC,
ZCBA+ ZCAB + ZACE = 1809
but, ZCAR = ZCBA = 55

— 550 4 550 4 LACH = 1500
= /ACE = 180° - 1100

— SACE = 70P

Mow,

In AACD and ABCD,

AC=BC [Given]

CD=CD [Commaon]

AD=BD [Given: CD bisects AB]
L AACD = ABCD

= ~DCA = ~2DCE

= /DCB - i“ﬂ‘z':B . g

= <DCE = 35°



Solution 8:

Let us name the figure as following:

E
WA\ A
' 420
B - D C

In AABC,
AD = AC [Giwven]
L LADC = ZACD [angles opp. to equal sides are equal]
= SADC = 420

Mo,

ZA0C = ZDAB + ZDBA [Exterior angle is egual o the

But,

Z0AB = ZDBA

L LZADC = 220BA
= 2-0BA = 42
= ZDBA = 21°

For x:

w = LUBA + ZBCA

We know that,
£ZCBA = 21°
ZBCA = 42°
Lx=219+ 4"
= x =03

surm of opp. interior angles]

[Given : BD = DA

[Exterior angle is equal to the

sum of opp. interior angles]



Solution 9:
In ARBD and ADBC,

BO = BD [Common]

ZBDA = #BDC  [each egual to 90F]
ZABD = #DBC [BD bisects ZABC]
L ARBD = ADBC [ASA criterion]

Therefore,
AD=DC

x+l=w+

and AR =BC
Sx+1l=5y -2

Substituting the value of x from (i)

Av+1)+1=5y-2
=W+ 3+1=500v-2
=0+ d=0y- 2
= =0

=y =2

Puttingy =3 in (i)



Solution 10:

Let P and O be the points as shown below:

y C D\<53=p
Q

Given: ZPDQ = 58°

SPDO = £EOC = 5&° [Wertically opp. angles]
ZEDC = ZACE = 58° [Corresponding angles - AC || ED]
In ABBC,

AB = AC [Given]
L ZACB = ZABC = 58 [angles opp. to equal sides are equal]

Mo,

ZACB + ZABC + #BAC = 180P
= 58°+ 587+ a= 180F
=a=180r-11¢&"

= a= 64

Since AE||BD and AC is the transversal

ZABC=b [Corresponding angles]
o b=5g°

Also since AE ||BD and ED is the transversal

ZEDC=c [Corresponding angles]
LoC= 58"



Solution 11:
In AACD0,
AC=CD [Given]
L L2CAD = Z2C0DA

SACD = 58° [Given]

ZACD + ZCOA + ZCAD = 1800

= 58° 4+ 2/ CAD = 180°

— 2/CAD = 1220

= /CAD = ZCDA =612 ... ()

H O,

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

Burt,

ZDAB = ZDBA [Given: AD = DE]

L Z0AB + 2DAB = ZCDA

=088 =610

= /DAB = 30,52, ... (i)

In AABC,

ZCAB = ZCAD + ZDAB
L ZCAB = 610 4 30,5
— /AB = 91.5°

Solution 12:
In AAC0,
AC=AD=CDO [Given]

Hence, ACD is an equilateral triangle
L ZACD = ZCDA = 2CAD = 60P

LC0A = #DAB + ZABD [Ext angle is equal 1o

sum of opp. int. angles]
Burt,
ZDAB = £ABD [Given: AD =DB]
L ZABD + ZABD = £CDA
= 22880 = 60°
= ZABD = £ABC = 30°



Solution 13:
A

Bx

3K

B C

et sa = 8x and 4B = 5x
Given: AB = AC
— /B = /C = 5y [Angles opp. to equal sides are equal]

Moy,

Sh+ 2By 20 = 1800
= 8x+ D+ Dx = 180
= 18x = 180°

= x=10r

Given that
Z8 = Bx

= 8= 8x 10°
= 8 = 800



Solution 14:

A
P
409

B c
In AABC,
S8 = B0°
S0 = 400
L ZB = 12800 - 60F - 40P
= B = 8[F

Mow,

BP is the bisector of S ABRC

ZABC

L LZPBC =
= <PBC = 40°
In AFBC

ZPBC = £PCE = 4r
L BP=CP [Sides opp. to egual angles are equal]



Solution 15:

Let # PBC= ~PCEB=x
In the right angled triangle ABC,

ZABC = 90°

ZACB = %

— /BAC = 1800 - (90° + x)
= /BAC = (907 — %) .. (0)

and

ZABP = ZABC - £PBC
= ZABP = 90° - x........(i)

Therefore in the triangle ABP;
ZBAP = ZABF

Hence,

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



Solution 16:
ALBC iz an equilateral triangle

= Side AB = Side AC
. ABC = SACE [IF twolsides 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 |
[oppc:site to them are equal
Hence ,2ABC = #CAB = ZACE = visay)
As the sum of all the angles of the triangle is 180°
ZRBT + ZCAB + #ACB = 180"
= 3y = 1s80°
= v = 60"
ZABC = ZCAB = ZACE = 60°
sum of two non-adjacent interior angles of a triangle is equal to the exterior angle.
= LCAB + #BA = £ACE
= 60"+ 60" = ~ACE
= SACE =120°
Mow AACE is an isosceles triangle with AC = CF
= ZEAC = £LAEC
sum of all the angles of a triangle is 180°
SEAC + ZAEC + ZACE = 180°
= Z2Z8EC + 1200 = 180°
= ZZAEC = 1207 - 120°
= LAEC = 30°

= LCAB = ZABC

A




Solution 17:

ADBC is an isosceles triangle
As, Side CD = Side DB
— DBC = /DCE [If tWO.SidES of a triangle are equal, then angles }
opposite to them are equal
And #B =-DBC = ZDCE = 28°
As the sum of all the angles of the triangleis 180°
#DCB + #DBC+ #BCD = 180"
= 28" + 28" + ZBCD = 180°
= BCD = 180° - 56°
= ZBCD = 124°
sum of two non-adjacent interior angles of a riangle is equal to the exterior angle.
= ZDBC+ £DCB = ZDAC
= 28" +28° = 587
= <DAC = 56°
Mow AACD is an isosceles triangle with AC = DC
= ZADC = ZDAC = 568°
sum of all the angles of a triangle is 180°
ZADC + ZDAC + ZDCA = 180°
= 56" + 56" + sDCA = 180°
= £DCA = 180° - 112°
= sZ0OCA = 64" = ZACD




Solution 18:

We can see that the ALBC is an isosceles riangle with Side AR = Side AC,
= £ACB = 2 ABC

Az 2ACE = 65°

henos ZABC = 65°

sum of all the angles of a riangle is 130°

ZACB+ 2 CAB + ZABC = 180°

65"+ 65° + 2~ CAB = 180°

LCAB = 180° - 130°

ZCAB = 50°

As BD is parallel to CA

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

Ve see that AADB is an isosceles friangle with Side AD = Side AB.
= <ADB = 2DBA = 50°

sum of all the angles of a rianlge is 120°

ZA0B + ZDAB + ~DBA = 180°

50" + £DAB + 50° = 180°

L0AB = 1807 - 100° = 07

ZDAB = 80°

The angle DAC is sum of angle DAB and CAB,

ZDAC = ZCAB + ZDAB

ZDAC = 50° + z0°

ZDAC =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 g g is formed.

In AABLC,
AB = AC [Given]
LT =B (i1 [angles opp. to egqual sides are equal]

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

ZABC+ ZDBC= 1800 [ABD is a st line]
= /DBC = 180° - ZABC
= /DBC = 180°- £B........(i)

Similarly,

ZACE + ZECB = 1807 [ABD is a st. line]
— /ECH = 180° - ZACE
= /ECB = 180° - 2C..... ) (iii)

= ECB =180 - 2B......... (iv) [from (i) and (iii)]
= /DBC = £ECBE [from (i) and (iv)]



MNow,
ZOBC = 180° - £B

But #B = Acute angle
~ ZDBC = 180° - Acute angle = obtuse angle

Similarly,
ZECB = 18(Fr - £

But »#C = Acute angle
o ZECB = 180° - Acute angle = cbtuse angle

Therefore, exterior angles formed are obtuse and equal.



Solution 2:

Const: Join AD,

In ALBC,
AB = AC [Given]
L L0 = 2B 00 [angles opp. to equal sides are equal]

In ABPD and ACQD,

£ZBPD = ZCQD [Each = 9Cr]
LB =20 [proved]

BD =D [Given]

~ ABPD = ACQD [ALAS criterion]
L DP=DQ [cpct]

(i) We have already proved that sppD ~ ACQD
Therefore,BP = CQ[cpct]

MNow,

AB = AC[Given]

=AB-BP=AC-CQ

—AP=AQ



.....

In AAPD and AAQD,

DF =DQ [proved]
AD = AD [commaon]
AP =AC) [Proved]

L AAPD = AAQD  [BRE]
= /PAD = #QAD  [cpct]

Hence, AD bisects angle A.

Solution 3:

-
1

In AAEB and AAFC,

Lh= LA [Common]

ZAEB= ZAFC =30° [Given: BE L AC]
[Civen:CF L AE]

AB=AC [Civen]
= MNAEE= AAFC [AAS]
S BE=CF [cpct]

HSince snfER = ABFC

LABE= ZAFC
SAF=AE [congruent angles of congruent triangles]



Solution 4:

B c
Const: Join CD.
[In AABC

AB = AC [Given]
L0 = 2B 00 [angles opp. to equal sides are equal]

In A8CD,
AT = A0 [Given]
L ZBDC = ZACD v (i)

Adding (i) and (ii)

ZB+ £ADC = £C + £ACD
ZB+ £ADC = ZBCD.. ... (i)

In ABCD,
/B +2A0C+ £BCD = 180°

ZBCD + £BCD = 1807 [From (iii)]
2BCH = 180
ZBCD = 90



Solution 5:

A
D
4 B
AB = AC
AABCis an isosceles riangle,
L8 = 36°
B =20 = E =7

ZACD = £BCD = 36° [ CD is the angle bisector of 2]
AADC is anisosceles triangle since ZDACZ = #DCA = 36°
S AD =CD.. )
In ADCE,
ZCDE = 180 - (/DCE +2DBC)
=180° - (360 + 72°)
=180°F - 108&°
=72"
ADCBE is an isosceles triangle since £ COB=sCBD=72°
- DC =BC......(i)
From (i) and (i), we get
AD =BC
Hence proved



Solution 6:

In AABC,
AB = AC [Given]
L 20 = 2B ) [angles opp. to equal sides are equal]

1 {
= =—s0==sB
2 2

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

In ABCE and ACBF,

ZC=2sB [From ()]
£ BUIF = £UEBE [From (il]
BC =BC [Common]

L ABCE = ACBF [AA5]
=BE = CF [cpct]



Solution 7:
In ARBC,

AB = AC [Given]

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

~DBC =, ECB = 90°[Given]
=/ DBC = ~ ECB .....[ii)
Subtracting (i) from (ii)

/DCE - ZABC = Z/ECB - ZACE
= /DBA = ZECA. ... (iii)

In ADBA and AECA,

ZDBA = ZECA [From (iiil]

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

. ADBA = AECA [A5A]

=BD=CE [opct]

Also,

AD = AE [cpct]



Solution 8:

B L C

DA is produced to meet BC in L.

In ARBC,

AB = AT [Given]

L 2ACB = ZABC D [angles opposite to equal
sides are equal]

In ADBC,

OB =DC [Given]

L 2DCB = ZDBC. .. (i) [angles opposite to equal

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

2ZDCB - ZACB = £.DBC - £ABC
= +DCA = ZDBA.......(iii)

In ADBA and ADCA,

DB =DC [Given]
Z0BA = £DCA  [From (ii)]
AB = AC [Given]

. ADBA = ADCA  [3AS)
= SBDA = ZCDA. ... (i) [cpct]



In ADBA,
ZBAL = /DBA + ZBDA. . ... ()

[Ext. angle = sum of opp. int. angles]
From (iii}, (iv) and (v)
ZBAL = ZDCA+ SCDA . gy

In ADCA,
ZCAL = #DCA+ ZCDA. ... .(vil)

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

In ABAL and ACAL,

ZBAL = ZCAL [From {wiii)]
ZABL = ZACL  [From (i)]

AB = AC [Given]

L ABAL = ACAL  [ASA]

= JALE = ZALC [cpct]

and BL =LC...........[Ix) [cpct]
Now,

ZALE + ZALC = 180°
= ZALE + ZALBE = 1807
= 22ALB = 180

= JALE = Q0P

LAL L BC

or DL 1L BC and BL = LC
~ DA produced bisects BC at right angle.



Solution 9:

B c

In A ABC, we have AB = AC
= B= v C [angles opposite to equal sides are equal]

1 1

=B =20
2 2
= LOBC = ZOCB..........(0)
= OB =0C. .. (ii)
[angles opposite to equal sides are equal]
Mow,

In 4 ABO and » ACO,
AR = AC [Given]

»0BC= 0OCB [From (i}]
QOB = OC [From (ii}]

ABBO = AMCO [SAS oriterion]
= SBAD = ZCAD  [cpct]

Therefore, AQ bisects i BAC.



Solution 10:
A

In AABC,
AB = AC [Given]
L £C= 2B ) [angles opp. to equal sides are equal]

1 1
= = AB = = AC
2 2

= BF = CE........(II)
1 1
=i AR A
D =
= BF = CE........(iI)

In ABCE and ACZBF,

ZC= 2B [From ()]
BF = CE [From (ii)]
BE-BE [Commcn]

- ABCE = ACBF  [345]

=BE=CF [cpct]



Solution 11:
In &8P,

AP = AD [Given]
CZAPO = ZB0P. .. (D)

[angles opposite to equal sides are equal]

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

[Ext angle is equal to sum of opp. int. angles]

In AAQC,
ZB0OP = 2080+ 2ACO. ... (i)

[Ext angle iz equal to sum of opp. int. angles]
From (i}, (i) and (iii)

ZBAP + ZABP = ZCAQ + ZACO

But, ~BAP = £ CAQ [Given]
= ZCAD + ZABP = #CAD + £ACQ
= JABP = ZCAD + ~ACD - 2 CAQ
= LZABP = ZACQ

=B =2ZC..... (V)

In AABC,

£B = £ZC

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

Since AE || BC and DARB is the transversal
L ZDAE = ZABCZ = £B [Corresponding angles]
Since AE || BC and AC is the transversal

LCAE= ZACE= ZAC [Alternate Angles]

But AE bisects ACAD

L LZDAE = ZCAE
= L= £

—AE = AC[Sides opposite to equal angles are equal]



Solution 13:

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

AP =BQ = CR......[i) [Given]

Subtracting (ii) from (i)

AB-AP=BC-BQ=CA-CR

BP=CQ=AR........ (iii)

b e B =S weeneel W) [@NElES Opp. to equal sides are equal]

In ABPQ and ACQR,

BP = COQ [From (iii)]
ZB = 2C [From (iv)]
BO = CR [Given]

L ABPQ = ACQR [SAS critericn]
=PQ=CR......(v)

In ACQR and ALPR,

Z0 = AR [From (ii)]
L0 =LA [From (iv]]
CR = AP [Given]

L ACQR = AMPR [SAS diterion]
= QR =PR........[vi)

From [v) and {vi)
PO=QR=PR

Therefore, POQR is an equilateral triangle.



Solution 14:
A

B C

In 4 ABE and 5 ACF,

A= AlCommon]

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

LAABE = AACE [BAS oriterion]
= 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)

~ADE= ,DAE

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

Therefore, AED is an isosceles triangle.



Solution 16:

)
Ly

A
B Q
B R c
In 4 ABC
AB =AC
:‘;EAEE:—;AC

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

PR = l A [PRis line joining the mid - points of AB and BC]

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

In A CAB,

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

= QR = AP......(iii)
Fram (i), (i) and (iii)

PR=QR



(ii)

B R C
AB=AC

= 285 4E
Alsa,

1 1
=AB = ZAC
2 2

=BP = CJ [F and Q are mid-points of AB and AC]
In 4 BPCand , CQE.

BP = CQ

LB=2C

BC=BC

Therefore, ABPC =ACQB [SAS]

BP=CP



Solution 17:

[i) In 4 ACB,

AC = AC[Given]

L ABC = i ACE ... (i)[angles opposite to equal sides are equal]
~ACD+ - ACB= 180° ......([Ii)|DCB is a straight line]

~MABC+ CBE= 1807 .......(il{)[ABE is a straight line]

.....

SACD+ 2~ ACB= ~ ABC+ ~ CBE

— ~ ACD+ ~ ACB= ~ ACB + .~ CBE[From {i)]
_, ZACD= 2 CBE

(ii)

In AACD and ACBE,

DC=CB [Given]

Al =BE [Given]
ZAC0 = ZCBE [Proved Eatlier]

L AACD = ACBE  [SAS ariterion]

— LR [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]

S C= s Blangles opposite to equal sides are equal]
~CBE= 1800 - ~ BIABE is a straight line]

— /CBD - Ejems bisector of - CBE]

— /CBD = 90°—§ .............. (i)

Similarly,

~BCF= 1800 - .~ C[ACF is a straight line]

= /BCD = g}m s bisector of - BCF]

L

= £BCD = 90° - 52 e (i)

MNow,

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

In A BCD,

/CBD = /BCD

. BD=CD

In 4 ABDand  ACD,

AB = AC[Given)

AD = AD[Common]

BD = CD[Proved]

L ALBD = AACD [SES criterion]
= £BAD = ZCAD [cpct]

Therefore, AD biSECtSi iy



Solution 19:

.
it SV
s,
E {..\c

In  ABC,

CXis the angle bisector of - C

= ~ACY= BCX... (i}

In ﬂ.ﬂ.}{"ﬁ.

AX = AY [Given]

LAY = AV [angles opposite to equal sides are equal]
Now - X¥YC= - AXB =180°[straight line]

= ~AYX+ AYC= . AXY+ ,BXY

= AYC = BXY ....... (iii) [From (ii)]

In 4 AYCand , BXC

SAYC+ ACY+ -CAY= BXC+ BCX+ XBC=180°
— ~CAY =, XBC [From (i) and (jii)]

— ,CAY =, ABC



Solution 20:
Since l1A || CP and CA is a transversal

- »CAl= . PCA[Alternate angles]

Also, 1A || CP and AP is a transversal

o Z |1AB =~ APC [Corresponding angles]
But . £ CAl= 2 |AB [Given]

. £ PCA= 2 APC

—AC = AP

Similarly,

BC=BQ

Mo,

PQ=AP+AB+BQ

=AC+AB+BC

= Perimeter of ﬁAEC



Solution 21:

In ,, ABD,

= 108%= 2 3+ £ ADB

But AB = AC

=,3=,2

=108%= £ 2+ £ ADB.....[J)
Mow,

In 4 ACD,

£2=71+ £ ADB

But AC=CD

= /1= ADB

= 2=/ ADB+ £ ADB
= 2=2,ADB

Putting this value in {i)
=108%=2, ADB + ~ ADE
=3/ ADB=108°

= ~ ADB = 347



Solution 22:

ABC is an equilateral triangle.

Therefore, 4B = BC = AC = 15¢cm

Lh=/7B =20 =60°

In AADE, DE || BC[Given]

LZAED = 6P [ - LACB=60r]

ZBDE = 60° [+ ZABC=60°]

ZDAE = 180° - (60° + 60F) = 6(°

Similarly, ABDF & AGEC are equilateral riangles.

=6(P [+ £C = 60F]

Let AD = x, AF = x,DE = x [- AADE is an equilateral triangle]
Let BD = y,FD = v,FB = y [ ABDF is an equilateral triangle]
Let EC = 2, GC = z, GE = z [- AGEC is an equilateral triangle]
Now, AD + DB = 15=x+ v =15......(J)

AE +EC = 1S=x 4+ z=15.....(ii)

Given, DE + DF + EG = 20

= x¥+¥+2Z=20

= 15+ z = 20 [from (i)]

= 7Z=5

From (ii), we get x = 10
y=5

Also, BC = 15

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



Solution 23:

a
B D C

Inright A BEC and A BFC,

BE = CF[Given]

BC = BC[Common]
~BEC= BFCleach = 909]

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

Sirmilarly,

Lh= /B

Hence, ZA=AE= AC
= AB=BC=AC

Therefore, ABC is an equilateral triangle.



Solution 24:

E o =

DA || CE[Given]

e I (iy[Corresponding angles]
£2 = Z3.......(ih[Alternate angles]
But .1 =2 (iiiy [AD is the bisector of - A]

rrrrr

L3=24
_AC=AE

= p ACEis an isosceles triangle.



Solution 25:
A

E

Produce AD upto E such that AD = DE.

In AABD and AEDC,

AD=DE [by construction]
BD = CD [Given]
L= 22 [vertically opposite angles]

- AABD = AFDC [BAF]

and #BAD = #CED

But, Z£BAD = ZCAD [AD is bisector of ZBAC]
s ZCED = ZCAD

T S o (i)

From (i) and (i)

AB = AC

Hence, ABC is an isosceles triangle.



Solution 26:
A

B D C
Since AB=AD =ED
C AARD is an equilateral triangle.

L ZADE = 60P
= LJADC = 1807 - ZADB

= 180~ - 60"
= 120"

Again :nﬁ.&.DC,
AD=DC

LEl= 22

But,

Zl+ 22+ £ADC = 180P°
=21+ 1200 = 180°
=221 = 6P

= <1 =3P

= ZC=3Cr

L £A0C 20 = 1200 30P
= ZA0C 2C=4:1

Solution 27:

In ACAE, ZCAE = LAEC = @ _ 56° [.r CE=AC]

In ZBEA, a = 180°- 56 = 1249

In ARBE, ZABE=18(P - (a + £BAE)
=180° - (1240 + 14p)
—=180° - 138° = 420



i
W

In AMER & ACAD,

LEAB=,CAD[Given)

ZADC=2AEB[ - £ADE = ZAED{AE=AD}
1807 - ~AADE = 180° - ZAED
ZA0C = ZAER]

AE=AD[Given ]
- AREB = ACAD[ASA]
AC=AB[BY C.P.CT.]

2a+2=7b-1
= 2a-7b=-3....(i]
CO=EB

= a=3b......0ii)
Solving (i) & (i), we get
a=9, b=3



