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In xpBC,

#BAC+ ,ACB+ , ABC=180°
489+ ,ACB+ , ABC=180
But o ACB= , ABC[AB=AC]

2 ,ABC=180%-48%

2 ,ABC=132°

,ABC=66"= ,ACB....[0)

o ACB =667

ACD+ , DCB =667

189+ , DCB =667

- DCB=487......{ii)

Now, In ADCE,

- DBC = 66° [From (i), Since » ABC= , DBC]
_~ DCB = 48°[From (ii)]
_~BDC=1807-48%-66°
_~BDC = 66°

Since ,BDC= ,DBC

Therefore, BC =CD

Equal angles have equal sides opposite to them.

les-triangles

elﬁdCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/

@'II IV.adl CCI

Solution 2:

Given: -ACE= 130%AD=BD=CD

Proof:

(i)

ZACD + £LACE = 180° [ DCE iz a st line]
= ZACD = 180°— 130°

= £ACD = 50°

Mow, C0 = AD
= AC0 = ZDAC = S0P (i)

[Since angles opposite to equal sides are equal]

In AADC,

ZACD = ZDAC = 500

ZACD +2DAC + 2ADC = 180P
S0P+ SOP+ £ADC = 180°
ZA0C = 180°- 100

ZADC = 80r

{ii)
ZADC = ZABD+-DAR [Exterior angle is equal to

sum of opp. interior angles]

But AD = BD

- ZDAB = £ABD

= 80°= ZABD + £ABD

— 2/BD = 80°

= /ABD = 40P = 2DAB........ (i)

ZBAC = ZDAE + ZDAC

substituting the values from (i) and (ii)
ZBAC = 407 4 5
= sBAC = 90"
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Solution 3:

ZFAB = 1280 [Given]

ZBAC+ #FAB = 180°  [FAC is a st line]
= LBAC = 180PF - 1287
= JBAC = 52

In AABC,

LR =52

ZB = £0C [Given AB = AC and angles opposite
to equal sides are equal]

SR+ LB+ 20 = 1800

= A+ 2B+ 2B = 180"
= 52+ 2B = 180F

=228 = 128°

=sB=064=2C (i)

£B = ZADE [Given DE || BC]
(i)

Mo,

ZAOE+ ZCDE+ 2B = 1807 [ADB is a st lineg]
= 64° + ZCDE + 64° = 180°

= JC0OE = 1800 - 1287

= LCDE = 520

(i)

Civen DE||BC and DC is the transversal.
= /JCDE=ZDCB=52"....... (i)

Also, ZECB=64"......... [From ()]

Eut,

ZECE= ZDCE+ £ZDCB

=64"= ZDCE+52°

= /DCE=64"-52°

= /DCE=12°
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Solution 4:

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

&

370

In AABD,
/DBA = #/DAB = 372 [Given BD = AD and

angles opposite to equal sides are equal]
Moy,

ZC0A = ZDBA + ZDAB  [Extericr angle is equal to the sum of

opp. interior angles]
L LC0A = 370 4 370
= SCDA =740

Mow in AADC,
LC0A = ZCAD = 74 [Given CD = AC and

angles opposite to equal sides are equal]
Mo,
SCAD + ZCDA + ZACD = 1807
=74°+ 74 4+ x = 1B0P
= ¥ =180°"-14&°
= ¥ =3
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(i) Let triangle be ABC and altitude be AD.

A

In ARBD,
ZDBA = ZDAB = 50P [Given BD = AD and

angles ocpposite to equal sides are equal]
Mo,

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

opp. interior angles]
L2008 = S0P+ SO
= ~SCDA = 100°

In AA0C,
SDAC = #DCA = x [Given AD = DC and
angles opposite to equal sides are equal]
L LDAC+ £DCA + ZADC = 1800
= %+ x+ 100F = 18(F
= 2x = 80°
= W = 40"

Solution 5:
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B C D

let ,ABO=_, OBC=xand ,ACO= ,OCB=y

In AABC,

ZBAC=180P - 2x - 2y, ..., ()

Since £B = £C [AB = AC]
1. 1

—B=2=C
2 2

= w=y

MNow,

2800 = 2% + ZBAC [Exterior angle is equal to sum

of opp. interior angles]
=2x+ 180°-2x -2y [From (i]]
ZACD = 180P -2y (ii)

In ADBC,
/BOC=180P-x -y

= /BOC = 180°— v — vy [Already proved]
= /BOC = 180° - 2y....(ii)

From (i1 and (i)
LBOC = ZACD

Solution 6:
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Given: plp= 110P

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

Inquad. POMNL,

ZOPL + ZPLN + ZLNGQ + ZNOP = 3600
= 907 + 1107+ ZLNO + 9CP = 3609
= /LNO = 360F - 290F

= /LNGQ = 70°

= ALNM=TF0% . ()

In ALM,

LI¥ = LI [Given]

o ZLMM = LN [angles opp. to equal sides are equal]
=AM =7CP........00) [Fom ()]

(ii)

In ALMN,

LM + ZLNM + LML = 1807

But, ZLNM= 2LMN=70P [From (i) and (ii}]

LA TR AVIEN = 1809
= LVLN = 180° - 140
= LIVLMN = 402

Solution 7:
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C
550

A D B

In AABC,

AC=BC [Given]

L ZCAR = ZCBD [angles opp. to equal sides are equal]

= ~CBD =55

In AABC,

ZCBA + ZCAB + ZACE = 120°
but, LCAB = ~CBA = 55°

= 55"+ 55" + LACE = 180°
= SACE = 1800 - 110"

= JACE = 70

Moy,

In AACD and ABCD,

AC=BC [Given]

CD=CD [Common]

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

= <DCA = ZDCE

= /DCB = ":’E‘ECB - g

= ~DCB =35

Solution 8:
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Let us name the figure as following:

E
w A\ A
; 420
B v D X

In ABBC,
AD = AC [Given]
L ZADC = ZACD [angles opp. to equal sides are equdl]
= SADC = 42#
Mo,

ZADC = ZDAB + ZDBA [Exterior angle is equal to the
sum of opp. interior angles]
But,

2DAB = 2DBA, [Given : BD = D&]
L ZADC = 22DBA

= 2/DBA = 420

= /DBA = 21°

Forx:

X = ZIBA + ZBCA [Exterior angle is equal to the
surm of opp. interior angles]

We know that,
£ CBA = 21"
LZBICA = 420

les-triangles/

el 11IUN\..adl CCI


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/

€IndCareer

Solution 9:

In AABD and ADBC,

BD = BD [Common]

ZBOA = ZBDC  [sach equal to 907
ZABD = #DBC  [BD bisects ZABC]
L AABD = ADBC [ASA aiterion]

Therefore,
AD=DC

x+1l=y+2

and AB =BC
Jx+1=5y -2

Substituting the value of x from (i)

Ay+ 11+ 1=5y-2
=3y+3+1=50y-2
= 3v+d=D5y-2
=2y =0

=y =131

Puttingy=3in(i)
x=3+1

Cu=4

Solution 10:
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Let P and Q be the points as shown below:

A/<b C>\E

AN

y C D\{S Be
Q

Given: ZPDQ = 58°

ZPDQ = ZEDC = 58 [Wertically opp. angles]
ZEDC = ZACE = 58 [Corresponding angles - AC || EDY]
In AABC

AB = AT [Given]
L ZACE = ZABC = BgR [angles opp. to equal sides are equal]

Moy,

LACE + ZABC + £BAC = 180P
= 58"+ 58°+a=180F
=a=180P- 116"

= a= 64"

Since AE||BD and AC is the fransversal
ZABC=b [Corresponding angles]
~b=5%&

Also since AE ||BD and ED is the transversal

LEDC=c [Corresponding angles]
L C=5&°

Solution 11:
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In ARCD,

AC=0CD [Given]
L LCAD = ZCDA

ZAC0 = 5ae [Given]

ZACD + 2CDA + £CAD = 180°
= 58° + 2-CAD = 180°

= 2/CAD = 1220

= ,CAD = #CDA =61°.......... (i)

MNoww,

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

But,

ZDAB = ZDBA [Given: AD=DE]

L L0RAB+ ZDAB = A CDA

= 2088 =61°

= /DAB =30.5°.......... (i)

In ARBC,

ZCAB = 2CAD + ZDAB
L ZCAB =610+ 30,5
= /AB = 91.5°

Solution 12:
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In AACD,
AC=AD=CD [Given]

Hence, ACD is an equilateral miangle
L 2ACD = ZCDA = ZCAD = 60P

SCDA = ZDAB + ZABD [Ext angle is equal to
sum of opp. int. angles]

But,

ZDAB = ZABD [Given: AD =DE]

L SABD + ZABD = SCDA

= 2AB0 = 600

= 8BD = ZABC = 30¢

Solution 13:
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Bx

5%

Let Z8 = 8x and £ZB = Bx

Given: AB = AC
— /B = /C = 5y [Angles opp. to equal sides are equal]

Mo,
LA+ AB 4+ 2 0= 1800
= Bx + D+ by = 180P
= 18x = 180"

= x=10F

Given that:
Z8 = By

= S8 =8x10°
= <5 = 80"

Solution 14:
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40¢

In ARBC,
28 = 600

ZC = 4e

-~ 2B = 180F - 60¢ - 40P
= /B = 80"

Mowy,

BP is the bisector of AR

. /PBC = £ARBC

= ZFBC = 40"

In AFBC
ZPBC = ZPCE = 407

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

Solution 15:

les-triangles/

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/

€IndCareer

L=t ~PEC= .~ PCE=x
In the right angled triangle ABC,

ZABC = 90°

ZACE = %

= /BAC = 180° - (90P 4+ x)
= /BAC = (90° = x)........ (i)

and

ZABP = Z8BC - ZPBC
= sABP = 90° - x.......(ii)

Therefore in the triangle ABP;

SBAFP = ZABF
Hence,

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

Solution 16:
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ABBC 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
If two sides of a triangle are equal, then angles |
opposite to them are equal
Hence ,~ABC = ZCAB = ZACB = yisay)
A5 the sum of all the angles of the triangle is 180°
ZABC + ZCAB + ZACE = 120°
= 3y = 180°
= y =60°
LABC = ZCAB = £ACB = 60°
sum of two non-adjacent interior angles of a riangle is equal to the extericr angle.
= SCAB + ~ACBA = ZACE
= 60°+ 60% = ~ACE
= LACE =120°
Mow AMCE is an isosceles triangle with AC = CF
= SBEAC = ZAEC

sum of all the angles of a triangle is 180°
SEAC + ZAEC + £LACE = 180°

= JSAFC + 1207 = 180°

= 2LAEC = 180° - 120°

= LAEC = 30°

= LABC = ZACE {

= LCAB = ZABC [

A

Lups.rwwwein
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Solution 17:
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ADBC is an isosceles triangle
As, Side CD = Side DB
— JDBC = /OCE [IF two_sides of a triangle are equal, then angles :|

opposite to them are equal

And #B =-<DBC = ZDCB = 28°
A5 the sum of all the angles of the triangleis 180°

ZDCB + Z/DBC+ ZBCD = 180°

= 28" + 28" + LBCD = 180C°
= £ZBCD = 180° - 56°
= JBCD = 124°
sum of two non-adjacent interior angles of a riangle is equal to the exterior angle.
= ZDBC+ £DCE = ZDAC
= 28" + 28° = 56°
= sDAC = 567
MNow AACD is an isosceles triangle with AC = DC
= SADC = ~DAC = 56°
sum of all the angles of a triangle is 180°
ZA0C + £DAC + £DCA = 180°
= 5B + 567 + ZDCA = 180°
= <DCA = 180° - 112°
= ZDCA = 64" = ZACD
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Solution 18:

We can see that the AABC is an isosceles miangle with Side AB = Side AC,
= ZACE =2 ABC

As ZACE = 65°

hence £ABC = 65°

sum of all the angles of a riangle is 180°

ZACB+ £ CAB + AABTC = 180°

65+ 65° + L CAB = 180°

LCAB = 180° - 1350°

ZCAB = 50°

A5 BD is parallel to CA

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

We see that ALDE is an isosceles riangle with Side AD = Side AB.
= ZADB = ZDBA = 50C°

surm of all the angles of a frianlge is 180°

Z80B + ZDAB + ZDBA = 180°

50" + ZDAB + 50° = 180°

ZDAB = 180° - 100° = 20°

ZDAB = 20"

The angle DAC is sum of angle DAB and CAB.

ZDAC = ZCAB + ZDAB

ZDAC = 5C° + 20°

ZDAC = 130°

Exercise 10(B)

Solution 1:
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B [
D/ E
Const: AB is produced to D and AC is produced to E so that exterior angles .ogc and g g isformed.

In AABC,
AB = AC [Given]
L LT = LB (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+ 2DBC= 1800  [ABD is a st. line]
— +DBC = 180° - ZABC
= +DBC = 180°— 2B, .......(i))

Similarly,

ZACB + ZECB = 1800 [ABD is a st line]
= ZECE = 180F - ~ACE

= /ECE = 180P— ZC0 ) (iii)
= sECBE = 180r-2B........ i) [from (i) and (iii)]
= sDBC = ~ECB [from (i) and (iv)]

les-triangles/

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-10-isosceles-triangles/

€IndCareer

Mowy,

Z0BC = 180° - £B
But «#B = Acute angle
L ZDBC = 180° - Acute angle = obtuse angle

similarly,
LECE = 180° - £ZC,

But £C = Acute angle
o ZECBE = 180° - Acute angle = obtuse angle

Therefore, exterior angles formed are obtuse and equal.

Solution 2:
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Const: Join AD.

In ARBC,
AB = AL [Given]
L LC=2B00000 [angles opp. to equal sides are equal]

P
L

In ABPD and ACQO,

#BPD = ~£COD [Each = 90°]
ZB =20 [proved]

BD =DC [Given]

~ ABPD = ACQD [AAS criterion]
. OP =00 [cpct]

(if) We have already proved that ARPD = ACGD

Therefore,BP = CQ[cpct]
Mo,
AB = AC[Given)]

=AB-BP=AC-CQ
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.
(iii}

In AAPD and ALQD,

DP=D0Q [proved]
A0 = AD [commaon]
AP =AC0) [Frowed]

LAAPD = AA0D [BEE]
= ZPAD = 20QAD  [cpct]

Hence, AD bisects angle A.

Solution 3:

(i)

In AAEE and AAFC,

Lh= LA [Common]

ZAEE= ZAFC =507 [Civen: BE L AC]
[Given:CF L AE]

AB=AC [Given]
= AAEE= AAFC [AAS]
S BE=CF [cpct]

HSince AnFR = AAFC

LABE= £AFC
SAF=AE [congruent angles of congruent triangles]

Solution 4:
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B -
Const: Join CD.
In AABC,

AB = A [Given]
20 = 2B 0D [angles opp. to equal sides are equal]

In ALCD,
AT = AD [Given]
L LADC = ZACD. L (i)

Adding (i) and (ii)

/B + £BDC = £C+ ZACD
ZB+ £8DC = ZBCO........(il)

In ABCD,

£B + ZADC+ £BCD = 18P

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

ZBCD = 90°

Solution 5:
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A
D
s B
AB = AC
ARBC s an isosceles triangle.
28 = ZER
/B =20 = —1BD°2‘ S

ZACD = #BCD = 36° [ CD is the angle bisector of £C]
ASDC s anisosceles triangle since #DAC = ZDCA = 36°
SAD =CDL )
In ADCE,
ZCDB = 180° - (£DCE +-2DBC)
=180P - (36° + 72°)
=180r - 10g°
=72"
ADCE is anisosceles triangle since £ ZDB=-sCBD =727
DT =BC.... i)
From (i) and (i), we get
AD =BC
Hence proved

Solution 6:

les-triangles/
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In ARBC,
AB = AC [Giwven]
20 = 2B [angles opp. to equal sides are equal]

1 1
=_/sC==sB
2 2

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

In ABCE and ACBF,

L0 =2B [From (7]

/BCF = #CBE [From (ii]

BC =BC [Common]

. ABCE = ACBF  [4ug]

=BE = EF [cpct]
Solution 7:

les-triangles/
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In A8BC
AB = AC [Given]

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

DBC=_ ECB = 90°[Given]

= /DBC=-ECBE.... i)
Subtracting (i) from {ii)

2DCB - Z8BC = ZECB - ZACE
= /DBA = LZECA....... (i)

In ADBA and AECA,

/DBA = ZECA [From (ii)]
Z0AB = ZEAC [Wertically cpposite angles]
AB = AC [Given]
. ADBA = AECA [A5A]
—BD=CE [cpct]
Also,
A0 = AE [cpect]
Solution 8:
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B L C

D& is produced to meet BC in L.

In AABC,

AB = AC [Given]

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

In ADBC,

OB =DC [Given]

L ZDCB = £DBC L) [angles opposite to equal

sides are equall
Subtracting (i) from (ii)

/DCB - ZACE = #/DBC - ZABC
= /DCA = ZDBA......(ii))

In ADBA and ADCA,

OB =DC [Given]

ZDBA = 2DCA  [From (iii)]

AB = A [Given]

L aDBA = ADTA [SAS]

= ZBDA = ZCDA. ... (i) [cpct]

les-triangles/
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In ADBA,
ZBAL = ZDBA + ZBDA... ... ()

[Ext. angle = sum of opp. int. angles]
From (iii}, {iv) and (v)

ZBAL = AOCA+ ZCDA. ... )

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

[Ext. angle = sum of opp. int. angles]
From (wi) and {vii)

ZBAL = ZCAL....... (il

In ABAL and ACAL,

ZBAL = ZCAL [From (wiiil]
ZABL = £ACL [From (i)]

AB = A [Given]

L ABAL = ACAL  [ASA]

= 08B = ZALC [cpct]

il BE s 0 v ] [cpct]
MNowy,

SALE + ZALC = 1807
= ZALB + ZALB = 180°
= 22ALE = 180°

= ZALB = 9CF

L AL LBC

or DL LBC and BL =LC
o DA produced bisects BC at right angle.

Solution 9:

les-triangles/
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B c

In 4 ABC, we have AB = AC

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

1 1
= _ B =-,0C
2 2
= /OBC = ZQCB..........(I)
=0B=0C... ... (i}
[angles opposite to equal sides are equal]
Mowy,

In 5, ABO and 4 ACO,

AB = AC [Given]

~ OBC= - OCB [From (i}]
OB = OC [From (ii}]

ABBOD = AACD [SAS criterion]
= sBAD = ZCAD  [cpct]

Therefore, A0 bisects Z BAC.

Solution 10:

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

1 1
= = AB = AC
2 2

— BF = CE........(ii)
1 1

= Z AR = Z AC
5 2

= BF = CE........00)

In ABCE and ACBF,

20 =28 [From (i)]

BEw “CE [From (ii)]

BC =BC [Common]

» ABCE = ACBF [5AF]

=BE = CF [cpat]
Solution 11:

les-triangles/
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In ASPOQ,

AP = AD [Given]
CZBPQ = ZROP. (0D

[angles opposite to equal sides are equal]

In ABBP,
ZAPQ = ZBAP + ZABP...... (i)

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

In AAGC,
ZA0P = ZCAQ+ ZAC0. ... (il
[Ext angle is equal to sum of opp. int. angles]

......

ZBAP + ZRBP = ZCAQ + £LACQ

But, ZBAP = #CAQ [Giwven]
= SCAQ + LABP = ZCAQ + £ACD
= /ABP = LCAD + ZACO - £ CAD
= ZABP = £ACT

=B =2ZC.......[(iv)

In AABC,
ZB = £C

= AR = AT [Sides cpposite to equal angles are egual]

Solution 12:

les-triangles/
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Since AE || BC and DAE is the transversal

L 2DAE = ZABC = 2B [Corresponding angles]
Since AE || BC and AC is the transversal
LCAE= AACEBE= ZC [Alternate Angles]

But AE bisects AOAD

. ZOAE = ZTCAE
= /B =-C

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

Solution 13:

AB =BC = CA......[1) [Given]
AP =BQ = CR.......[iI) [Given]
Subtracting (i) from (i)
AB-AP=BC-BQ=CA-CR
BP = CO = AR ... [ifl)

SR C SR 2 O V] [angles opp. to equal sides are equal]

les-triangles
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In ABPD and ACQR,

BF = CQ [From (iii}]

£B =20 [From (iv)]
BQ=CR [Given]

LABPD = ACQR [SAS critericon]
=PQ=CR.....(v]

In ACOR and AMPR,

CO = AR [From (iii}]
L= 2R [From (iv]]

CR = AP [Given]

L ACQR = ARPR. [SAS aiterion]
= QR =PR........(wi]

From (v) and {vi)
POQ=CQR=PR

Therefore, PQR is an equilateral triangle.

Solution 14:

les-triangles
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B C
In 5 ABE and  ACF,

A= AlCommon]

L AEB =, AFC = 909(Given: BE | AC;CF | AB]
BE = CF[Given]

LOAABE = AACF [AAS criterion]
= AB = AC

Therefore, ABC is an isosceles triangle.

Solution 15:

les-triangles
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B L

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...[J) [Alternate angles]

.~ DAC= ,DAE......[iT) [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:

les-triangles
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A
P Q
B R <
In 4 ABC,
AB = AC
=1ap- _;AC

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

PR = E e [PRis line joining the mid - points of AB and BC]
=

=PE = AQ.......0[ii}
In & CAB,

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

=0OR=AP.....[iii)
Fraom (i}, {ii) and (iii)

PR =0QR

les-triangles
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{ii)

B R C
AB=AC

=2B=.C

Also,

1 1
=AB = ZAC
2 2

=BF = Z0Q [F and Q are mid-points of AB and AC]
In 4 BPCand , CQB,

BP=CQ

SB=20C

BC=BC

Therefore, ABPC = ACQE [SAS]

BP=CP

Solution 17:

les-triangles
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(i) In 4 ACB,
AC = AC[Given]
. oRBC= - ACB ... (i)[angles opposite to equal sides are equal]

~ACD+ ~ACE= 1800......({1[DCB is a straight line]

~ABC+ CBE= 1809 .......[iiIN[ABE is a straight line]
Equating (i) and {iii}
SACD+ £ ACB= ~ABC+ ~ CBE

_, #/ACD+ 2 ACB =~ ACB + .~ CBE[From (i)]
_ /ACD= ~ CBE
(ii)

In AACD and ACBE,

OC=CB [Given]

AC =BE [Given]

ZALR = CBE [Proved Eatlier]

L AACD = ACBE  [SAS ariterion]
= AD = CE [epet]

Solution 18:

les-triangles
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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.

les-triangles/
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In 5 ABC,
AB = AC[Given]
L= Blangles opposite to equal sides are equal]

~CBE= 180°- .~ B[ABE is a straight line]

— oD - 18%° - £B [BDis bisector of - CBE]
2

— /CRDO = 900—%5 .............. (i)

Similarly,

L~ BCF= 1809- .~ C[ACF is a straight line]

— BCD - 8%~ £C(CDisbisector of , BCF]
2

:>~£BCD=9[]°—‘£_; .............. (i)

Mowy,

— /CBD = 900 - %’3

[ £B = 2C]
= ZCBD = ZBCD

In 4 BCD,

ZCBD = #BCD

. BD=CD

les-triangles
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In 4 ABDand 4 ACD,

AB = AC[Given]
AD = AD[Commeon]

BD = CD[Proved]

L ARBD = AMCD [SSS criterion]
= /BAD = £LCAD [cpct]

Therefore, AD bisects Z A

Solution 19:

les-triangles
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In 4 ABC,

In ﬂﬁ.}{‘f’,

AX = AY [Given]

sAXY = AYXLLL) [angles opposite to equal sides are equal]
Now . XYC= . AXB=180°[straight line]

= ~AYX+ AYC= AXY+ - BXY

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

In 4 AYCand 4 BXC

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

= CAY = , XBC[From (i) and (iii]]

Solution 20:

les-triangles
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Since 1A || CP and CAis a transversal

- o CAl= . PCA[Alternate angles]

Also, Al CPand AP is a transversal

o < 1AB =~ APC[Corresponding angles]
But . ~ CAl= ~ |AB[Given]

. £ PCA= 2 APC

—AC=AP

Similarly;,

BC=BQ

Moy,

PQ=AP+AB+BQ

=AC+AB+BC

= Perimeter of A ABC

Solution 21:

les-triangles
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B c !

In 4 ABD,
ZBAE=ZS+£ADB

—108%= ~ 3+ ~ ADB

But AB=AC

=297 22

=108%= ~ 2+ ~/ ADB....[0)
MNowy,

In 4 ACD,

£ 2=71+ 2 ADB

But AC=CD

= 1=, ADB

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

= ~ ADB = 36°

les-triangles
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Solution 22:

ABC is an equilateral triangle.

Therefore, AB = BC = AC = 15cm

L8 =B =20=60°

In AADE, DE || BC[Given]

LZAED =60P [+ LACB=60r]

ZADE =600 [+ LABC=60F]

ZDAE = 180° - (60° + 60°) = 6CP

Similarly, ABDF & AGEC are equilateral rriangles.

=50P [ £C = 60F]

Let AD = x, AE = x,DE = x [.- ALDE is an equilateral triangle]
LetBD = y,FD = v, FB = y [ ABDF is an equilateral triangle]
Let EC = 7z, GC = z,GE = z [* AGEC is an equilateral triangle]
Mow, AD + DB = 15=x+ v =15...... ()

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

Given, DE + DF + EG = 20

=x+y+Z=20

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

=Zmb5

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

Also, BC = 15

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

Solution 23:

les-triangles
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ul
B D C
Inright 4 BECand 4 BFC,

BE = CF[Given]

BC = BC[Common]
~BEC= - BFC[each =907

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

similarly,

Lh=/B

Hence, £ZA= £LB= AC
= AB=BC=AC

Therefore, ABC is an equilateral triangle.

Solution 24:

les-triangles
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B D E

DA || CE[Given]

— 1= 4 (iy[Corresponding angles]

£2 = 23.......(in[Alternate angles]

But o1 = »2 . (”i}[AD is the bisector of - A]

From (i), {ii) and (iii)

£3=24
—AC=AE

— pACEisan isosceles triangle.

Solution 25:

les-triangles
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E

Produce AD upto E such that AD = DE.

In AABD and AEDC,

AD=DE [byv constructon]
BO =CD [Given]
ik [vertically opposite angles]

L AABD = AEDC [BAS]

and £BAD = ZCED

But, <BAD = ~CAD [AD is bisector of ZBAC]
L LCED = ZCAD
= AC = CE.....(iI)

From (i) and (ii)
AB = AC

Hence, ABC is an isosceles triangle.

Solution 26:

les-triangles/
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B o c
Since AB=AD =ED
- AARD is anequilateral triangle.

L ZADE =60
= LADC = 1807 - ZADB

= 1800 - &0P
= 120°

Againin ARDC,
AD=DC

L Ll= 22

But,

L1+ £2+ £ADC = 180P
=214 120° = 180°

= 221 =60r
= 1= 30°
= L= 30"

L SZADC 20 = 1207 300
= LADC ZC =41

Solution 27:
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(i

In ACAE, ZCAE = ZAEC = @ _ 560 [ CE=AC]
In Z/BEA, a = 180P- 567 = 124°
In ARBE, ZABE=180° - (a + ZBAE)

—180P - (1240 + 147)

—180p - 138° = 420

les-triangles
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(if)

2a+2

In ASEB 8 ACAD,

ZEAB=sCAD[Given]

ZBDC=/AEB[ - £ADE = #AED{AE=ADT
180° - £ADE = 18P - £AED
LA0C = ZAFB]

AE=AD[Given]

© ARER = ACAD[ASA]

AC=AB[By CP.CT]

2a+2=7b-1

=a=3b.......[i0)
Solving (1) & (i), we get
a=9, b=3

les-triangles/
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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