m BYJ U'S Concise Selina Solutions for Class 9 Maths Chapter 10-

The Learning App Isosceles Triangle

EXERCISE 10(&) PAGE: 131

1. In the figure alongside,
AB=AC
£ A=48°and
£ ACD=18°
Show that: BC=CD.

A

[

48°

Solution:
In A8BC
ZBAC + £ ACB + < ABC = 180°
480 + Z ACB + £ ABC = 180°
But £ ACB = £ ABC [AB = AC]
2< ABC = 1800 - 48°
2< ABC = 1320
ZABC=66°= £ACB ...... (i)

Z ACB = 66°

Z ACD + £ DCB = 66°
18° + £ DCB = 66°
ZDCB=48°......... (ii)

Now, In &0CE,

£ DBC = 66° [From (i), Since £ ABC = < DBC]
£ DCB = 48°[From (ii)]

ZBDC = 180° - 48° - 66°

< BDC = 66°

Since £BDC = £ DBC

Hence, BC = CD

Equal angles have equal sides opposite to them.
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2. Calculate:
) Z ADC
iy <£ABC
(i) <£BAC

130°

Solution:
Given: £ ACE = 130° AD =BD = CD
Proof:
(i)
ZACD + ZACE = 180F [ DCE is a st line]
= sACD = 180 - 130
= ACD = 50°
Mow, CO = AD

= ZACD =<DAC = 50° (i)

[Since angles opposite to equal sides are equal]

In AADC,
SACD = ZDAC = 5O°
SAC0 + ZDAC + ZADC = 180°
5P+ 5P+ ZADT = 180°
SA0C 18097 - 100F
SA0C gCr
(i)
SADC = ZABD+-DAB [Exterior angle is equal to

sum of opp. interior angles]

But AD =BD

L £0DAB = ZABD

= 20°= ~ABD + ZABD

=280 = 807

= /ABD = 40° = ZDAB. ... (i)

(iii)

ZBAC = ZDAB + ZDAC

substituting the values from (i) and (i)
SBAC = 407 4 B

= <BAC = 90°
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In the following figure, AB=AC; BC=CD and DE is parallel to BC. Calculate:

(i) £ CDE
(i) <£DCE
F

Solution:

ZFAB = 128° [Giver]

ZBAC+ ZFAB = 1800 [FAC is a st line]
= s/BAC = 180° - 128°

= /BAC = 52

In ARBC,

Zf =5

£B =20 [Given AB = AC and angles opposite

to equal sides are equal]
LA+ LB+ 20 = 1800
=R+ 2B+ 2B = 180°
=52%+ 2B = 180F

= 2B = 1280

=B=04=20 (i)

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

M o,

ZADE + ZCDE+ 2B = 1807 [ADB iz a st line]
= 64° + LCDE + 64° = 180°

= £CDE = 180° - 128°

= £CDE = 522

(ii)
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Given DE||BC and DC is the transversal.

= /CDE=ZDCE=52"....... (ii)
Also, ZECB=64"......... [From (i)]
Eut,

LZECE= ZDCE+ ZDCE

=64"= /DCE+52°

= /DCE=64"-52°

= /DCE=12°

Calculate x:

(i)

(ii)

Solution:

1
T

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

In AABD,
Z0BA = £DAB = 37° [Given BD = AD and
angles opposite to equal sides are equél]
Mo,
ZC0A = #2DBA + #DAB  [Exterior angle is equal o the sum of
opp. interior angles]
L ZC0A = 370 4+ 370
= SCDA = 74
Mo 1N AADC,
LCDA = ZCAD = 74° [Given CD = AC and
angles opposite to equal sides are equél]
Mo,
LCAD + £ CZDA + #ACD = 180°
= 740+ 747 + x = 180P
= x =180°- 14&°
= ¥ =32

Let triangle be ABC and altitude be AD.

In ASBD,
ZDB& = ZDAB = 5P [Given BD = AD and

angles cpposite to equal sides are equal]
Moy,

LZ0A = ZDBA + #DAB  [Exterior angle is equal to the sum of

opp. interior angles]
L L0004 = S0P + S0P
= £C0A = 100°
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In AADC,
ZDAC = 2DCA = %
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[Given AD =DC and

angles opposite to equal sides are equal]

L LDAC ZDCA + ZADC = 180°

= w+ x4+ 1007 = 180°
= v = 202
= x = 40P

In the figure, given below, AB=AC.
Prove that: £BOC = £ ACD

A

Solution:
Let £ZABO =£0BC =xand £ACO=<0CB=Yy

In AMBC,

LZBAC = 180°F = 2= 2y, L.

Since 2B = ZC
lg_1c
2 2

= x=y
Now,
SACO = 2w + ZBAC

=2+ 1807 - 2w - 2y
ZACD = 180°F -2y (i)

D

[AB = AC]

[Exterior angle is equal to sum

of opp. interior angles]

[From (i)]
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In A0BC,
ZBOC= 1800 - x — v
= sBOC=180°-yv—v [Already proved]

= /BOC = 180°- 2y....(ii)

From (i) and (i)
LBOC = £ACD

. In the figure given below, LM=LN; angle PLN=110°. Calculate:

(i) ZLMN
(i)  <£MLN
o)
P \L S
[ 1
Q M N R
Solution:

Given: <FLM=11CF

(i) We know that the sum of the measure of all the angles of a quadrilateral is
3600°.

In quad. POQNL,

ZOPL + ZPLM + ZLNG + ZMNOP = 360°

=907+ 1107 + ZLMNGQ + 907 = 3607

= LLNG = 3600 - 2900

= /LNQ = 700

= ALNM =70 i)

In ALY,

LM = LN [Gwen]

R W Y L P W [angles cop. to equal sides are equal]

=M =70........00) [From ()]
(i)
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In ALV,
LN + ZLMM + LN = 1800
But, LLMNM= 2LMN=70P [From () and (ii)]

LR 0P 2NN = 1800
= ZMLN = 1807 - 140r
= ZMVILN = 40°

7. Anisosceles triangle ABC has AC=BC. CD bisects AB at D and £ CAB=55°,
Find:
(i) ZDCB
(i) <£CBD.

Solution:

]

In AABC,

AC=BC [Given]

L LCAB = ZCBD [angles opp. to equal sides are equal]
= ~CBD =55

In AABC,

ZCBA + £CAB + ZACB = 180°

but, LCAB = LCBA = 55°

= 557 4+ 55 + JACE = 18509

= SACE = 1807 - 110°

= ~ACE = 7P
Now,
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In AACD and ABCD,
AC=BC [Given]

Ch=0CD [Commaon]
AD=BD [Given: CD bisscts AB]
L AACD = ABCD
= SDCA = ZDCB
SBCE O
= /DCE = -2
2 2
= s0DCB = 357
8. Find x:
X
, 42
Solution:

Let us name the figure as following:

In AABC,

AD = AC [Given]

L LADC = ZACD [angles opp. to egual sides are equal]
= ZADC = 420
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Mo,
SADC = ZDAB + ~DBA [Exterior angle is equal to the

sum of opp. interior angles]
But,
#DAB = ZDBA [Given : BD = DA]
L ZADC = 220BA
= 2-0BA = 4.°

= s0OBA = 217
For x:

%= ZCBA + ZBCA [Exterior angle is equal to the

sum of opp. interior angles]

We lknow that,
ZCBA = 21°
SBCA = 420
LM =217 4 40
= ¥ =63

9. Inthe triangle ABC, BD bisects angle B and is perpendicular to AC. If the lengths
of the sides of the triangle are expressed in terms of x and y as shown, find the

values of x and y.
B

3x+1 Sy-2
A [ C
X+1 D y+2
Solution:
In AABD and ADBC,
BO =BD [Common)]

LBOA = ZBDC  [each equal to 90°]
Z8BD = #,DBC  [BD bisects £ABC]

L AABD = ADBC [ASA criterion]
Hence,
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AD=DC
xel=w4+2

and AB = BC
Sx+1=5y -2
Substituting the value of x from (i)
Ay+1)+1=5y-2
=3yv+3+1=5y-2
=Sy +d=50y-2
=2y =5

=4y =13

Putting y = 3in (i)
x=3+1

LX=4

10.In the given figure; AE|| BD AC||ED and AB=AC. Find £a, £b and <c.
/Ai
C D\/5g0
Solutlon

Let P and Q be the points as shown below:

/é\\

Given: <FDQ =58
LPO0 = ZEDC = 5&° [Wertically opp. angles]
SEDC = #ACE = 5&° [Corresponding angles - AC || ED]
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In ARBC,
AB = AC [Given]
L ZACB = ZABC - B0 [angles opp. to equal sides are equal]

Mo,

ZACE + ZABC + SBAC = 180F

= 58"+ 55"+ a=18Cr

=a=180r-11¢"°

= a= 64"

Since AE||BD and AC is the transversal

SABC=b [Corresponding angles]

. b=5%&

Alzo since AE ||BD and ED is the transversal
LEDC=1c [Corresponding angles]
LCc=580

11.In the following figure; AC=CD, AD=BD and < C=58°,
A

58°
c : 5 - B
Find < CAB.
Solution:
In AACD,
AC=CD [Given]
L L0AD = ZCDA

800 = 5ee [Given]

LACD + £CDA + #CAD = 180°

= 58° + 2-CAD = 180°

= 2-CA0 = 122°

= SCAD = 2CDA =61 ... (i)
Now,
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LCOA = #DAB + 2DBA [Ext angleis equal to
sum of opp. int. angles]

But,

2DAB = ZDBA [Given:AD = DB]

L Z0AB + ZDAE = ZCDA

=2-08B=61°

= /DAB =305 ... . (00)
In ARBC,

ZCAB = ZCAD + ZDAB

- ZCAB =610 4 30,50

= /AB = 91.5°

Solution:

13.

In AACD,
AC=AD=CD [Given]

Hence, ACD is an equilateral tiangle

L ZACD = ZCDA = ZCAD = ol

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

But,

ZDAB = £A8BD [Given: AD = DB]

L ZABD + ZABD = ZCZDA

= 2880 = 60°

= SABD = 2ABC = 300

In triangle ABC; AB=AC and £ A: £B=85; find £ A.

Solution:
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Let £A = 8x and £B = 5x

Given: AB = AC
= £B = ZL = 53X [Angles opp. to equal sides are equal]
Mo,

Sh e AB+ 20 = 1800
= EBx + Dx + 5x = 18CP
= 18x = 180°

= x=10F

Given that:
LB = Bx

= S8 = 8x 107
= S8 = 800

14.In triangle ABC; £ A=60°, < C=40° and bisector of £ ABC meets side AC at point

P. Show that BP=CP.

Solution:

In AABC,

LB = B0

L2 =40

L LB = 180 - 6P - 40P
= B = 80F

Now,

BP is the bisector of £~BC
. sPBC - £85C

= ZPBC = 40°
In APBC
ZPBC = ZPCB = 40°

. BP=CP [Sides opp. o equal angles are equal]
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15.In triangle ABC; < ABC=90°, and P is a point on AC such that £ PBC=< PCB.
Show that PA=PB.
Solution:

Let £PBC = £ PCB =X
In the right angled triangle ABC,
ZABC = 90e

SACE = x

= /BAC = 180° - (90F + %)
= /BAC = (90° - x).........00)
And

ZABP = ZABC - #PBC
= ZABP = 900 — x.......{ii

Hence in the triangle ABP;
SBAP = £ARP
Hence,

PA = PB [sides opp. to equal angles are equal]
16.ABC is an equilateral triangle. Its side BC is produced upto point E such that Cis

midpoint of BE. Calculate the measure of angles ACE and AEC.
Solution:
A

B C E
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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 twio sides of a triangle are equal, then angles |

opposite to them are equal

Hence ,#ABC = ZCAB = AACE = visay)

A5 the sum of all the angles of the triangle is 120°
SABC + ZCAB + ZACE = 180¢

= 3y = 180°

= vy = 60"

SABC = ZCAR = ~ACBE = 60°

sum of two non-adjacent interior angles of a riangle is equal to the exterior angle.

= LCAB + 2CBA = ~ACE

= 60°+ 607 = ~ACE

= SACE =120°

Mow AMCE is an isosceles triangle with AC = CF

= <EAC = £ZAEC

sum of all the angles of a triangle is 120°

LEAT + ZAEC + £ACE = 180°

= 2S8EC 4+ 120° = 180°

= 2S8EC = 180° - 120°

= SAEC = 30°

= ZABC = ZACE {

= LCAB = ZABC {

17.In triangle ABC, D is a point in AB such that AC=CD=DB. If £B=28°, find the angle
ACD.

Solution:

B C
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ADBC is anisosceles triangle
Az Side CD = Side DB
— JDBC = /DCE [IF two.sides of a triangle are equal, then angles :|
opposite to them are equal
And 2B =-0DBC = #DCB = 28°
As the sum of all the angles of the triangle is 180°
ZDCB + ZDBC+ #BCO = 180°
= 28° + 28" + ABCD = 180C°
= <BCD = 180° - 5&°
= <BCD = 124°
sum of two non-adjacent interior angles of a riangle is equal to the exterior angle.
= SDBC+ ZDCBE = £DAC
= 28" + 28" = L&°
= <DAC = 5E°
Mow AACD s an isosceles triangle with AC = DC
= SADC = ZDAC = 56°
sum of all the angles of a triangle is 180°
ZADC + ZDAC + ZDCA = 180°
= 56" + 56" + ZDCA = 10"
= <DCA = 180° - 112°
= £DCA = 64" = ZACD

18.In the given alongside figure, AD=AB=AC, BD is parallel to CA and < ACB=65°.
Find the £ DAC.
D . A
B C
Solution:
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We can see that the AABC is an isosceles riangle with Side AB = Side AC.
= £ZACE = 2 ABC

As 2ZACE = 65°

hence ZABT = 65°

sum of all the angles of a riangle is 180°

SABCB 4+ 2 CAB + ZABC = 180°

65+ 65" + ZCAB = 180°

LIZAB 1807 - 130°

ZCAB = 50°

A2 BD is parallel to CA

Therefore, ZCAB = ZDBA since they are alternate angles.
SCAB = 2DBA = 5C°

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

sum of all the angles of a trianlge is 180°

808 + £DAB + £ZDBA = 120°

50° + £DAB + S0° = 180°

ZDAB = 120° - 100° = 20°

ZDAB = 20°

The angle DAC is sum of angle DAB and CZAB.

SDAC = 2CAB + #DAB

LOAC = 5C° + 30°

LOAC = 130°

19.Prove that atriangle ABC is isosceles, if:

(i)  Altitude AD bisects £BAC, or
(i) Bisector of £ BAC is perpendicular to base BC.

Solution:

(1) In AABC, let the altitude AD bisects 2BAC.
Then we have to prove that the AABC is isosceles.
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A

B D L

In triangles ADB and ADC,

2BAD = £CAD (AD is bisector of zZBAC)

AD = AD (common)

£ADB = £ADC (Each equal to 90°)

= AADB = AADC (by ASA congruence criterion)
= AB = AC (cpct)

Hence, AABC is an isosceles.

(i) In A ABC, the bisector of £ BAC is perpendicular to the base BC. We have to
prove that the AABC is isosceles.
A

B D C

In triangles ADB and ADC,
2BAD = 2CAD (AD is bisector of zZBAC)
AD = AD (common)
2ADB = £ADC (Each equal to 90°)
= AADB = AADC (by ASA congruence criterion)
= AB = AC (cpct)
Hence, AABC is an isosceles.

20.1In the given figure;
AB=BC and AD=EC.
Prove that: BD=BE.
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B
A C
_ D E
Solution:
B
A D E C
In AABC,

AB = BC (given)

= «BCA = «BAC (Angles opposite to equal sides are equal)
= £BCD = £BAE ....(i)

Given, AD = EC

= AD + DE = EC + DE (Adding DE on both sides)
= AE = CD ....(ii)

Now, in triangles ABE and CBD,

AB = BC (given)

£BAE = «BCD [From (i)]

AE = CD [From (ii)]

= AABE = ACBD

= BE = BD (cpct)
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EXERCISE 10(B) PAGE: 135

1.

If the equal sides of an isosceles triangle are produced, prove that the exterior
angles so formed are obtuse and equal.

Solution:

i E
Construction:
AB is produced to D and AC is produced to E so that exterior

angles £DBC and £ECE s formed.

In AABC,

AB = AT [Given]

L 20 = 2B (i1 [angles cpp. to equal sides are equal]

Since angle B and angle C are acute they cannot be right angles or obtuse angles.
SABC+ #DBC = 180° [ABD is a st line]

= /DBC = 180°- ZABC
= /DBC = 180°— £B........(i))

Sirmnilary,

ZACB+ ZBECB = 1800 [ABD is a st lineg]
= <ECB =180 - ~ACE

= ZECB =180P - £C0iiiii ) (i)

=sECB = 180F-2B......... (i) [from (i) and (iii}]
= sDBC = ZECB [from (i) and (iv)]

Now,
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Z0BC = 1807 - 2B
But £B = Acute angle
L Z0BC = 12807 - Acute angle = obtuse angle

Similarly,
SECE = 180°F - ZC

But »#C = Acute angle

o ZECBE = 180° - Acute angle = cbtuse angle
Hence, exterior angles formed are obtuse and equal.

2. In the given figure, AB=AC. Prove that:
() DP=DQ
(i)  AP=AQ
(i)  AD bisects angle A

Solution:

Construction:
Join AD.
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In AABC,

Concise Selina Solutions for Class 9 Maths Chapter 10-

AR = AT [Given]

L 2C= 2B )
(i)

[angles opp. to equal sides are equal]

In ABPD and ACZQD,

ZBPD = 2CQ0
/B = 2C
BD = DC

- ABPD = ACQD
- DP=DQ

(i)

We have already proved tha

[Each = 90F]
[proved]
[Given]

[AAS criterion]
[opct]

t ABPD = ACQD

Hence,BP = CQ[cpct]

Now,
AB = AC[Given]

=AB - BP = AC -

=AP = AQ
(iii)

CcQ

In AAPD and AAQD,

DP=DQ
AD = AD
AP=AQ

. AAPD = AAQD

[proved]
[common]

[Proved)]

[555]

= ZPAD = ZQAD  [cpct]
Hence, AD bisects angle A.

In triangle ABC, AB=AC; BEL AC and CFLAB. Prove that:

() BE=CF
(i) AF=AE
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B C
Solution:
(i)
In AAEE and AAFC,
Oh=h0 [Comimon]
SAEB= ZAFC =390° [Civen: BE L AC]

[Civen: CF L AE]

AB=AC [Given]
= NAEB = AAFC [AAS]
SBE=CF [cpct]
(ii) Since AAEE = AAFC
LABE= LAFC
SAF=AE [congruent angles of congruent triangles]

4. Inisosceles triangle ABC, AB=AC. The side BA is produced to D such that
BA=AD. Prove that: zBCD=90°.
Solution:
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Construction:
Join CD.

In ARBC,
AR = AT [Given]
L 20 = 2B () [angles opp. to equal sides are equal]

In AACD,
AC=AD [Given]
C ZB0C = ZACD.. (ii)

Adding (i) and (ii)
LB+ ZBDC = ZC + 280D
B+ ZADC = ZBCD...... (i)

In ABCD,
/B + #ADC+ £BCD = 180°

LBCH + £BCD = 180F [From (iii}]
2LBC0 = 1800
LBCO = S0P

5.
) In atriangle ABC, AB=AC and 2A=36°. If the internal bisector of 2C meets
AB at point D, prove that AD=BC.
(i) If the bisector of an angle of atriangle bisects the opposite side, prove that
the triangle is isosceles.
Solution:
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AB = AC
ARBCis an isosceles iangle.
LB = 36R
B = /C - E _ 7>

LACD = #BCD = 36° [ CD is the angle bisector of 2]
AMDC s an isosceles triangle since #DAC = #DCA = Z6°
S AD =CD L)
In ADCE,
ZCDB = 180° - (£DCE +2DBC)
=180P - (36° 4 72°)
=180" - 1052
=7z
ADCBE is an isosceles triangle since £ COB=-CBD =727
S DC =BC. ... (i)
From (i) and (i), we get
AD =BC
Hence proved

6. Prove that the bisectors of the base angles of an isosceles triangles are equal.
Solution:

In ARBC,
AR = AT [Given]

L 20 = 2B () [angles opp. to equal sides are equal]

1 1
=~ /C==/B
> g

= /BCF = #CBE....... (i)
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In ABCE and ACBF,

ZC=2/B [From (i)]
£BCF = ZCBE [From (ii}]
BC =BC [Comman]
» ABCE = ACBF  [448]

= BE =CF [cpct]

7. In the given figu

re, AB=AC and «DBC= 2ECB= 90°.

Prove that:
() BD=CE
(i) AD=AE
D E
A
B C
Solution:
In AABC
AB = AC [Given]
L ZACB = ZABC [angles opp. to equal sides are equal]

= ZABC = ZACE
ZDBC = £ECB

= 90°[Given]

= /DBC= ZECB....... (ii)

Subtracting (i) fro

m (i)

ZDCE - #ABC = ZECE - ZACE

= Z0BA = ZECA
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In ADBA and AECA,

ZDBA = LECA [From (iii)]

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

- ADBA = AECA [ASA]

=BD=CE [cpct]

Also,

AD = AE [cpct]

8. ABC and DBC are two isosceles triangle on the same side of BC. Prove that:
(1) DA (or AD) produced bisects BC at the right angle
(i) +~BDA=«CDA

Solution:

DA is produced to meet BC in L.

In ARG

AR = AC [Given]

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

In ADBC,

OB =DC [Given]

L £DCB = £DBC. L LD [angles opposite to equal

sides are equal]
Subtracting (i) from (ii)
L0CB - ZACE = ZDBC - ZABC
= sDCA = ZDBA. ... (i)
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In ADBA and ADCA,

DB =DC [Given]

ZDBA = ZDCA  [From (iii)]

AB = AC [Given]

. ADBA = ADCA  [SAS]

= £ZBDA = ZCDA.......... (iv) [cpct]

In ADBA,
ZBAL = ZDBA + ZBDA. . ... (v)

[Ext. angle = sum of opp. int. angles]
From (iii), (iv) and (v)
ZBAL = Z0CA + ZC0A,,, ., (wid
In ADCA,
LCAL = ZDCA+ 2CDA. ... (i)

[Ext. angle = sum of opp. int. angles]

From (vi) and (vii)
FBAL = ZCAL.. ... (il

In ABAL and ACAL,

ZBAL = ZCAL [From (viii)]
ZABL = ZACL  [From (i)]

AB = AC [Given]

L ABAL = ACAL  [ASA]

= LALB = ZALC [cpct]

and BL=LC...........(ix) [cpet]
Now,

ZALE + ZALC = 180°
= ZALE + ZALB = 180°
= 2AALE = 180P

= ZALE = 0P

LAL L BC

or OL L BC and BL =LC
. DA produced bisects BC at right angle.

9. The bisectors of the equal angles B and C of an isosceles triangle ABC meet at O.
Prove that AO bisects angle A.
Solution:
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B
In £ ABC, we have AB = AC
= £ B = £ C [angles opposite to equal sides are equal]

1 1
= —sB==sC
2 2
= SOBC = Z0CE..........(D)
=0B=0C............ (i}
[angles opposite to equal sides are equal]
Now,

In £ ABO and £ACO,

AB = AC [Given]

£ 0OBC = £ 0OCB [From (i)]

OB = OC [From (ii)]

ARBO = ANCD [SAS aiterion]

= ZBAD = £CAD  [cpct]
Hence, AO bisects < BAC.

10.Prove that the medians corresponding to equal sides of an isosceles triangle are

Solution:

A
A
B =
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In ARBC,
AR = AT [Given]
L 20 = 2B () [angles opp. to equal sides are equal]

11
= 2AB=1AC
— BF = CE.......(i)
s b A S e

e >
= BF = CE..........(ii)

In ABCE and ACBF,

LC = /B [From (i}]
BF = CE [From (ii}]
BC=BC [Commaon]
. ABCE = ACBF  [548]

= BE =CF [cpct]

11.Use the given figure to prove that, AB=AC.
A

B C
P Q
Solution:
In A8PG,
AP = AQ [Given]

© ZBPO = ZBOP. (D)
[angles opposite to equal sides are egual]
In AREP,
ZAPO = ZBAP + ZBBP.... (i)
[Ext angleis equal to sum of opp. int. angles]
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In ARQC,
LBOP = £CAQ+ LACG. ... LD
[Ext angle is equal to sum of opp. int. angles]
From (i), (i) and (iii)
ZBAP + Z8BP = LCAQ + ZAC0
But, ZBAP = #CAQ [Given]
= SCAQ + ZABP = £CAQ + ZACO
= SABP = ZCAQ + ZB0Q - ZCAD
= ZABP = ZACQ
= LB =2ZC.. ... .[iv)
In ARBC,
LB =20
= AR = AC [Sides ocpposite to equal angles are equal]

12.In the given figure; AE bisects exterior angle CAD and AE is parallel to BC.
Prove that: AB=AC.

B C
Solution:
Since AE || BC and DAB is the transversal
L ZDAE = ZABC = 2B [Corresponding angles]
Since AE || BC and AC is the transversal
LCAE= LZACE= AC [Alternate Angles]
But AE bisects <£CAD
. £ZDAE = ZCAE
= B = 2C

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

13.In an equilateral triangle ABC; points P, Q and R are taken on the sides AB, BC
and CA respectively such that AP=BQ= CR. Prove that triangle PQR is
equilateral.
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Solution:

AB=BC=CA....... (i) [Given]
AP =BQ =CR....... (ii) [Given]
Subtracting (ii) from (i)

AB-AP=BC-BQ=CA-CR

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

L LA=LB L0 (iv) [angles opp. to equal sides are equal]
In ABPD and ACQR,

BP = COQ [From (iii)]

LB =20 [From (iv)]
BQ=CR [Given]

L ABPO = ACOR [SAS critericon]
=FQ=0QR......(v)

In ACOR and ALPR,

CO=AR [From (iiil]

L0 =28 [From (iv]]

CR = AP [Given]

L ACOQR = AAPR. [SAS aiterion]

= QR =PR........(vi)

From (v) and (vi)

PQ=0QR=PR

Hence, PQR is an equilateral triangle.

Isosceles Triangle

14.In triangle ABC, altitudes BE and CF are equal. Prove that the triangle is

isosceles.

Solution:
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A
A
B C
In &ABE and £ ACF,

ZA = £ A[Common]

£ AEB = £ AFC = 90°[Given: BE LAC; CF LAB]

BE = CF[Given]

o AABE = AACE  [AAS criterion]

= AB = AC

Hence, ABC is an isosceles triangle.

15.Through any point in the bisector of an angle, a straight line is drawn parallel to
either arm of the angle. Prove that the triangle so formed is isosceles.

Solution:
£
E
D
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]

ZDAC = £DAE....... (ii) [AL is bisector of < A]

From (i) and (ii)

< ADE = £ DAE

- AE = ED [Sides opposite to equal angles are equal]
Hence, AED is an isosceles triangle.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S Concise Selina Solutions for Class 9 Maths Chapter 10-

The Learning App Isosceles Triangle

16.In triangle ABC; AB=AC. P, Q and R are mid-points of sides AB, AC and BC
respectively. Prove that:

(i)
(i)

Solution:

(i)

(ii)

PR= QR
BQ=CP

P g

In &ABC,
AB =AC

il;ﬂaB:—iAC
2 2

=AP=AQ....... ([ Since P and Q are mid - points]
In 4BCA,

EAC

PR= 2 [PRis line joining the mid - points of AB and BC]
=PR=AQ........ (i)

In & CAB,

1 AB

QR = 2 [QRiis line joining the mid - points of AC and BC]
=QR=AP...... (iii)

From (i), (i) and (iii)

PR =QR

AB =AC
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=LB= £C
Also,

1 1
AR = ZAC
2 2

=BP =0 [P and Q are mid-points of AB and AC]
In £BPC and £ CQB,

BP =CQ

ZB=<£C

BC =BC

Hence, ABPC = ACQB [SAS]

BP =CP

17.From the following figure, prove that:

(i)
(ii)

Solution:

(i)

(ii)

ZACD = £CBE
AD=CE

E
In & ACB,
AC = AC[Given]
L £ZABC=<ZACB ....... (i)[angles opposite to equal sides are equal]
ZACD+ £ACB=1800....... (i)[DCB is a straight line]
ZABC+ £CBE=180°........ (iii)[ABE is a straight line]

Equating (ii) and (iii)

ZACD+ £ACB = £ABC + £CBE

= ZACD + £ ACB = £ ACB + £ CBE[From (i)]
= £LACD = £CBE
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In AACD and ACBE,

DC=CB [Given]
AC=BE [Given]

LACD = £ZCBE [Proved Earlier]

o AACD = ACBE  [SAS criterion]

= AD = CE [pct]

18.Equal sides AB and AC of an isosceles triangle ABC are produced. The bisectors
of the exterior angles so formed meet at D. Prove that AD bisects angle A.

Solution:

- II.

'rl

T
]

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 £ ABC,

AB = AC[Given]

» £ C = £B[angles opposite to equal sides are equal]

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

= ~CBD =

Similarly,

= /BCD =

ig20r - ~B
2 [BD is bisector of < CBE]
— /CBD = 900—5_25 .............. (0
£ BCF = 180° - £ C[ACF is a straight line]
180r - ~C
2 [CD is bisector of < BCF]
— /BCO = goﬂ—i; .............. (i)
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Now,

— /CBD = 90°- %’3 b /B = £C]
= <CBD = ZBCD

In &BCD,

LZBD = ZBCD

- BD=CD

In £ ABD and £ACD,

AB = AC[Given]

AD = AD[Common]

BD = CD[Proved]

LARBD = AMCD [SSS criterion]

= sBAD = ZCAD [cpct]
Hence, AD bisects < A.

Isosceles Triangle

19.ABC is atriangle. The bisector of the angle BCA meets AB in X. A point Y lies on

CX such that AX=AY.
Prove that: £ CAY = £ ABC

Solution:

20.

In &£ ABC,

CX is the angle bisector of £ C

=L ACY = £BCX....... 0]

In & AXY,

AX = AY [Given]

ZAXY = LAYX ....... (i) [angles opposite to equal sides are equal]
Now £ XYC = £ AXB = 180° [straight line]

= LAYX + £LAYC = L AXY + £BXY

= ZLAYC = £LBXY........ (iii) [From (ii)]

In £AYC and £BXC

ZAYC + £ACY + £ CAY = £BXC + £BCX + £ XBC = 180°
= £ CAY = £ XBC [From (i) and (iii)]

= ZCAY = £ABC

In the following figures; IA and IB are bisector of angles CAB and CBA
respectively. CP is parallel to 1A and CQ is parallel to IB.
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C
P A B Q
Prove that:
PQ= The perimeter of the triangle ABC.
Solution:

Since IA || CP and CA is a transversal
- £ CAl = £ PCA [Alternate angles]
Also, IA || CP and AP is a transversal
. £1AB = £ APC [Corresponding angles]
But - < CAl = £ |AB [Given]

. ZPCA= £ APC

=AC = AP

Similarly,

BC =BQ

Now,

PQ = AP + AB + BQ

=AC+ AB +BC

= Perimeter of £ ABC

21.Sides AB and AC of a triangle ABC are equal. BC is produced through C upto
point D such that AC=CD. D and A are joined and produced (through vertex A)
upto point E. If angle BAE=108; find angle ADB.

Solution:

In &ABD,
ZBAE = £3 + £ADB
=108°= £3 + £ ADB
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But AB = AC
=S3=29
=1080= 22+ ZADB ......(I)
Now,
In £ ACD,
£2=21+ £ ADB
But AC=CD
=<1 = £ ADB

=£2=<ZADB+ £ ADB
=£2=2<ZADB

Putting this value in (i)
—108°=2<ADB + £ ADB
=3< ADB = 108°

= £ ADB = 36°

22.The given figure shows an equilateral triangle ABC with each side 15 cm. Also
DE||BC, DF||AC and EG]||AB.
A

D E

B F G C
If DE+DF+EG=20cm, find FG.

Solution:
ABC is an equilateral triangle.
Therefore, AB = BC = AC = 15cm
LA = /B = £C = 60°
In AADE, DE || BC[Given]
LZAED = 60P [ .- LZACB=60r]
ZADE =6 [-.- ZABC=6(r]
ZDAE = 18P - (6(° + 6(F) = 60°
Similarly, ABDF & AGEC are equilateral triangles.
=60P [+ LC = 6(7]
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 = z,GC = 2, GE = z [ AGEC is an equilateral triangle]
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Given, DE + DF + EG = 20
2> X+y+2=20
=15+ z = 20 [from (i)]

=>Z=5

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

Also, BC = 15

BF + FG + GC = 15
=y + FG+2z =15
=25+FG+5=1S
=FG =5

23.If all the three altitudes of a triangle are equal, the triangles are equilateral. Prove
it.
Solution:

In right £BEC and 4 BFC,
BE = CF[Given]

BC = BC[Common]

£ BEC = £ BFC[each = 907
S ABEC = ABFC [RHS]

= /B=/C

similarly,

Lh=2LB

Hence, ZA=/AE= AC

= AE=BC=AC
Hence, ABC is an equilateral triangle.
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24.In atriangle ABC, the internal bisector of angle A meets opposite side BC at point
D. Through vertex C, line CE is drawn parallel to DA which meets BA produced at
point E. Show that triangle ACE is isosceles.

Solution:

B D C
DA || CE[Given]

=Ll =Ldo ) [Corresponding angles]

£2 = Z3......(Alternate angles]

But <1 =42 U1 AD is the bisector of £ A]
From (i), (ii) and (iii)

S3= 24

=AC = AE

= A ACE is an isosceles triangle.

25.In triangle ABC, bisector of angle BAC meets opposite side BC at point D. If BD =
CD, prove that triangle ABC is isosceles.
Solution:

Y

Produce AD upto E such that AD = DE.
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In AABD and AEDC,

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

- AABD = AEDC  [SAS]

and #BAD = ZCED

But, £ZBAD = ZCAD [AD is bisector of ZBAC]
. LCED = £ZCAD

= AC=CE...... (ii)

From (i) and (ii)

AB = AC

Hence, ABC is an isosceles triangle.

26.In triangle ABC, D is a point on BC such that AB = AD = BD= DC. Show that:
ZADC: £C=4:1
Solution:

Since AB = AD =BD
. 8ABDjs an equilateral triangle.

L ZADB =60e
= LADC = 1807 - ZADB

= 1807 - 60"
= 120°

Again in&ADE,
AD =DC
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L Ll=22

But,

Sl 224+ ZA0DC = 180P
=271+ 120° = 18P
=221 =60P

= s1=30F

= s0C =3P

L ZAD0 ) £0 = 1200, 3P
=800 £C=4:1

Isosceles Triangle

27.Using the information given in each of the following figures, find the value of a

and b.
(i)
(if)
2a+ 2 7b - 1
P —— P—
a 3b
[Given: CE = AC]
Solution:
(i)
In ACAE, ZCAE = ZAEC = E _ 56° [.r CE=AC]

In Z/BEA, a = 180P- 567 = 1240

In ARBE, ZABE=18(P - (a + £BAE)
—180P - (1240 + 14°)
—1807 - 138 = 420
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(ii)

In AAEB & ACAL,

LEAB=-CAD[Given]

ZBDC=/AEB[ -+ ZADE = #AED{AE=AD}
1807 - £ADE = 180F - ZAED
ZADC = ZAEB]

AE=AD[Given]

© ARFB = ACAD[ASA]

AC=AB[By C.P.C.T.]

Za+=2=7b-1
= 2a-7b=-3.....0i)
CD=EB

= a=3b.......(ii]
solving (i) & (i), we get
a=9, b=3
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