Chapter 10. Isosceles Triangles

Exercise 10(A)

Solution 1:
In AABC,

~BAC+ ,ACB+ , ABC=180°
489+ ,ACB+ , ABC=180°
But ,ACB= ,ABC[AB=AC]
2 ,ABC=1809-48"

2 ,ABC=1327

BBC=669= ,ACB.....{J)

Nowr, In spiF

~DBC= 669 [From {i), Since L ABC= . DEC]

~ DCB =48°[From (if)]
~BDC=- 1800- 489 - 647
_~BDC=66"

Since ,BDC= ,DBC

Therefore, BC=CD

Equal angles have equal sides opposite to them.
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Solution 2:

Given:  ACE=130%AD=BD=CD

Proof:

(i)

ZACD + ZACE = 180° [ DCE i a st line]

= ZACD = 180r - 1350°
R AREEY = SER
Mowy, CO = AD

= /ACD = £DAC = 50 .fi)

[Sinoe angles cpposite o equal sides are equal]

In AADC,
ZACD = #DAC = 50°

ZACD +2DAC +2ZADC = 18P
S50°4+ S0P+ ZADC = 1800
ZADC = 180°-100F

ZADC 80P

(i)
LADC = ZABRD+-DAB [Exterior angle is equal to

sum of opp. interior angles]

But AD =BD
- 2DAB = ZABD

— 80°= ZABD + ZABD

= 2/BD = 80°

— /ABD = 40P = ZDAB.........{ii)

(iii}

ZBAC = ZDAB + ZDAC

substituting the values from (i) and (ii)
ZBAC = 40P + 5(F
= L BAL =59



Solution 3:
ZFAB = 128° [Given]

ZBAC+ ZFAB = 1807 [FAC is a st line]
it DA e TR R - 2R
= JBAC = 52

In ABBC,
L= 52

LB = £C [Given AB = AC and angles opposite

to equal sides are equal]
A+ 2B+ 20 = 180°
= L8+ 2B+ £ZB = 180°
= 52+ 2B = 180°

= 278 =128

=0 B e S G, (i)

B = ZADE [Given DE || BC]
My,

ZADE + ZCOE + 2B = 180°  [ADB is a st line]
=64 + ZCDE + 640 = 130°

= A8DE= (Y —gls

=%, W B g

[ii)

Civen DE||BC and DC is the transversal.
= AEDE= ADER=52".... (ii)

Al50, L EEB=864" . [Fram (i)]

But,

LZECE= ZDCE+ ZDCE

=64"= ADCE+52°

= SDCE=64"-52°

= /ZDCE=12°



Solution 4:

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

)

In ASBD,
/DBA = /DAR = 37° [Given BD = AD and

angles opposite to equal sides are equal]
Moy,

SC0A = ZDBA + #DABE  [Exterior angle is equal to the sum of

opp. interior angles]
: S B0 g S0
= ZC0A = 748

Moy 1 AA0C,
2C0A = ZCAD =748 [Given CD = AC and

angles opposite o equal sides are equal]
Mo,
Z0AD + 2C0A + £ACD = 120°
= 747 4 740 4 % = 180°
= x = 1807 - 145
e R



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

A

In ASED,
ZDBA = £DAB = 5P [Given BD = AD and

angles opposite to equal sides are equal]
Mioney,

SCOA = #DBA + ZDAE  [Exterior angle is equal to the sum of

opp. interior angles]
o LC0A = BOP 4+ SLP
= <CDA = 100°

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

angles opposite to equal sides are eqgual]
L LOAC s ERTE Y ZADC = 180°
= x+ %+ 10CP = 12CP
= 2 = 80°
= ¥ = 40°



Solution 5:

B C D
Let -ABO= . OBC=xand -ACO= ,0OCB=y

In AABC,
PRAS - 05 58— v (i)

Since £B = £C [AB = AC)
b 3

Bl e
7 2

= %=y
NI:I'.'-.«'.

ZAC0 = 2%+ ZBAC [Exterior angle is egual to sum
of opp, interior angles]

=2x+ 1807 -2x -2y [From (i}]
ZACD =180P -2y, ....... (i)

In ADBCG,
ZBOC = 180P—x—y

= SBOC =180 -y — vy [Already proved]
= ZBOC = 180° - 2y, (i)

From (i) and (i)
ZBOC = ZACD



Solution 6:

GIVen: zPLN = 110

(i) We know that the sum of the measure of all the angles of a quadrilateral is 360°.
In guad, POQNL,
g -

ZOPL + ZPLMN + ZLNG + ZNGP = 3600
= Q0%+ 1100+ ZLNO + 90° = 3600
= £LNG = 360° - 290°

= ZLNQ = 70°

= ZLNM =700 o, 0

In ALY,

LM = LI [Gwen]

Rl I Y R Y [angles cpp. to equal sides are equal]
=M =70 ......00) [From ()]

(i)

Ir ALMM,

ZLMMN + ZLMM + 2L = 180°

But, ZLMM= ZLMN=7CF [From (i) and (i)]

AR+ FUP LS ML= 1807
= ZNLN = 1808 - 1409
= ZMLM = 402



Solution 7:

Ly

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

L ZCAB = ZCBD [angles opp. to equal sides are equal]
= sCBD = 55°

In AABC,
ZCBA+ LCAB + LACE = 180P
but, ZCAB = ZCBA = 55e

= 55° 4 55° 4+ LACE = 1809
= SACE = 180° - 1100

— LACE - 70°

MNow,

In AACD and ABCD,

AC=BC [Given]

Ch=CD [Commaon]

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

= £DCA = £DCB

= /DCB = g,&zl:a . g

=3B = 550



Solution 8:

et us name the figure as following:

In ARBC,

AD = AC

L ZADC = ZACD
= LA0DC = 427
Moy,

[Given]

[angles opp. to equal sides are equal]

ZA0C = 2DAB + 2DBA [Exterior angle is equal to the

But,

ZDAB = Z0BA

L ZADC = 220BA
= 2-0BA = 427
— DB

Forx:

x = LCBA + ZBCA

We know that,
£CBA =21°
ZBCA = 42°
Lx=210+4>
= = 5T

sum of opp. interior angles]

[Given : BD = DA]

[Exterior angle is equal to the

sum of opp. interior angles]



Solution 9:
In ASBD and ADBC,

BO = BD [Common]

ZBOA = #BDC  [each equal to 9CF]
/ABD = /DBC [BD bisects £ABC]
o ABBD = ADBC  [ASA aiterion]

Therefore,

AD=DC

Sx+1=05y -2
Substituting the value of x from (i)

Ay + 11+ 1L=Byp=2
=Sy +3+1=2oy-2
=35y +4d=5y-2

= =

= = 3

Puitingy=3In{i)
=3+1

cop=d



Solution 10:

Let P and & be the points as shown below:

A /{L" C>\E

d

y C Du‘\.('5$=pr
Q

Given: ZPDQ = 5B°

ZPDQ = £ZEDC = 5&° Wertically opp. angles]
ZEDC = #ACE = 5&° [Corresponding angles - AC || ED]
In A8BC,

AR = AC [Given]
L LACB = ZABC = 580 [angles opp. to equal sides are equal]

Mo,

ZACE + 2 ABC + ABAC = 180F
= S8+ 08+ = 18(0F

= =20

= a= 64"

Since AE||BD and AC is the transversal

ZABC=b [Corresponding angles]
. b=5g°

Also since AE || BD and ED is the transversal

SEDC=c [Corresponding angles]
A e



Solution 11:
In aACH,

AC=CD [Given]
L £TAD = 2004

ZACD = 580 [Giwven]

ZACD + 2COA + ZCAD = 1800

= 58° 4+ 2/CAD = 180°

= 2/CAD = 1220

= /CAD = ZCDA=61°.......... (i)

N D'lﬂil'..

ZC0A = ZDAB + ZDBA [Ext angleis equal to
sum of opp. int. angles]

But,

£ZDAB = ZDBA [Given AD=DB]

L £LDAB+ £DAB = £ZCDA

= 2048 = 618

= < DAREEE TS |

In ARBC,

ZCAB = ZCAD + 2 DAB
- ZCRB = A1° 4 30,5
— /AR = 91,50

Solution 12:
In AACD,

AC=AD=CD [Given]

Hence, ACD is an equilateral miangle
L £ACD = ZCDA = £CAD = 6P

SC0A = ZDAB + ZABD [Ext angle is equal to

sum of opp. int. angles]
Burt,
£DAB = ZABD [Given: AD =DB]
L ZABD + ZABD = ZCDA
= 2L0B0 = o0°
= 8B0D = 2ABC = 30°



Solution 13:
A

Bx

S5x

B C

e 28 = 8% and £B = 5Bx
Given: AE=AC

—y /B = /I = Gy [Angles opp. toequal sides are equal]

Mo,

Lh+ LB+ 20 = 1807
= Bx + Sx 8% = 150F
=1 B AR

= x S

Given that
L8 = Bx

= 20 S
= S8 = 80P



Solution 14:

A
p
400
B C

In AABC,

S8 = B0e

L2 = doe

s LB =180 - 6P - 40P

= /B = 8CF

MNow,

BP is the bisector of S ARC

ZRABC

. ZPBC=
= /PBC = 40°
In AFBLC

ZPBC = #PCE = 4CF
. BF=CF [Sides opp. to equal angles are equal]



Solution 15:

Let # PBC= -~ PCEB=x

In the right angled triangle ABC.

ZABC = Q0@

ZACE = x

= ZBAC = 180P - (9P 4+ x)
= SBAC = (9[]':'— x]I:l]
and

ZABP = £ABC - ZPBC
= SABP - Q00— w. ()

Theraforain the tricnzlc ABP;
SBAF = Z4BF

Hence,

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



Solution 16:
AMBC s 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

= ZABC = ZACE [

If two sides of a triangle are equal, then angles |
oppcsite to them are egual
Hence ,£ABC = ZCAR = ZACE = visay)
A= the sum of all the angles of the triangle is 180°
SABC + ZTAB + ZACB = 180¢
= A A
=l S
ZABC = £CAR = ZACB = 60°
Sum of two non-adjacent interior angles of a riangle is equal to the exterior angle.
= L OAR 4 L 0BA = LACE
=EEm L B0 = LACE
=SEACE =1 208
Mow AMCE is an isosceles triangle with AC = CF
= SEAC = ZAEC
sum of all the angles of a triangle is 180°
LEAC +AEC + 2ACE = 180°
— Hr AR B 1 RO™ SRR
= 248EE= 18001207
= 2 ACGEEE

= ZCAB = ZABC [

A




Solution 17:

ADBC is an isosceles triangle
Az Side CD = Side DB
— JDBC = JOCE 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 180°
£DCB + £DBC + £BCD = 1807
= 28" + 28" + £BCD = 180°
= <BCD = 180° - 56°
= ZBCD = 124°
sum of two non-adjacent intericr angles of a riangle is egual to the exterior angle,
= »PBEs LDCE = J0AC
= 2B + 28" = E&°
= ZDAC = 56"
Mow AACD is an isosceles triangle with AC = DC
= ARG =G = 5R
sum of all theangles of a triangle is 180°
ZA0C + ZDAC + 2DCA = 180°
= 564 B s BB s ds0"
= 2P0 =80 420
= 2008 64 SEAEh




Solution 18:

We can see that the ALBC is an isosceles triangle with Side AR = Side AC.
= LACE = 2 ABC

As 2ACE = 65°

henoe £ABC = 65°

sum of all the angles of a riangle is 120°

ZACEB+ £ CAB + £ABC = 1800

65+ 65" + S~ CAR = 180°

ZCAB = 180° - 1320°

ZICAB = 50°

As BD is parallel to CA

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

We see that AADE is an isosceles mangle with Side AD = Side AB,
= ZADBE = £DBA = 50°

sum of all the angles of a rianlge is 120°

ZA0EB + £DAB + ZDBA = 180°

50" + £DAB + B0° = 180°

s0AB = 1807 - 100° = S0°

ZDAB = 80°

The angle DAC is sum of angle DAB and CAB.

SDAC = 2 CAE + ZDAB

ZDAC = -0° S =

ZDAC = 130°



