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Class 9 Mathematics
RS Aggarwal Solutions
Chapter 5 Congruence of Triangles and
Inequalities in a Triangle

Exercise 5A

Question 1:
AB=AC implies their opposite angle are equal

"

B = AT [angles opposite to equal sides)
S8+ LB+ L0 =180°
70° + £B + £B = 180°
70° + 228 180°
248
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Question 2:

1oo°

B C

Consider the isosceles triangle AABC.
Since the vertical angle of ABC is 100° , we have, £A = 100°.
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By angle sum property of a triangle, we have,

LA+ LB + AC = 1BO®
= 100" + £B + £C = 1B0°
= 100° + 2.8 = 180° [Since In an Isosceles triangle base angles are equal, LB = £
= 28 = 180: - 100°=80"
- & ==
= LB = 40°
]

B = SC = 40"

Question 3:

In &ABC, if AE = AL

= MABC IS an isosceles triangle

= Base angles are egual

/R =

= SC = 65" [Since ZB = 657

Also by angle sum property, we have
A+ £B + £C =180°
=LA + 65" + B65° =1B0" [£LB = £C = 657

- £A = 180" - 130° = 50°
Question 4:
A
x X
B G

Let ABC be an isosceles triangle in which AB=4C.
Then we have B = «C
Let £B = £C = ¥
Then vertex angle A = 2(x+x%)=4x
Mow, %+ ¥+ dx =180
= Ex =180

= x=@=3ﬂ

S Wertex 24 = 4x30=120°
And, 2B = 2ZC = 30°%
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Question 5:

e

x x
B &

In a right angled isosceles triangle, the vertex angle is £A = 90° and the other two base
angles are equal.

Let x° be the base angle and we have, 2B = 2C = 90°.

By angle sum property of a triangle, we have

LB+ B+ £C = 180"
= 90" + x* + x® = 180"

= 20° + 2x° =180°
= 2x? = 180" - 907
= 2x° = Ei'{]"Eh
o g0
= = 5
= X = 45"

Thus, we have, £B = £C =457

Question 6:
Given: ABC is an isosceles triangle in which AB=AC and BC
Is produced both ways,

Givern: ABC is anisosceles triangle inwhich AB=AC and BC

Is produced both ways,

To Prove: AEBA=2DCA
Proof : In AABC we have,

AB = AC
= £B =£C
MNow exterior FZEBA=/A+-C = ZA+/B
[ 2B =xC]

and exterior ZDCA =s8+/B
s = ExteriorZEBA =Exterior ZDCA |
=

D
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Question 7:

-D‘ B C

i 4

Let be an equilateral triangle.

Since it is an equilateral triangle, all the angles are equiangular and the measure of each
angle is 60°

The exterior angle of £A is £BAF

The exterior angle of 2B is ZABD

The exterior angle of 2C is ZACE

We can observe that the angles A and «BAF, «B and £ABD, «C and £ACE and form
linear pairs.

Therefore, we have

A+ LBAF =180°
= &0° +2BAF =1B0°
=+ ZBAF =180°-60°
= ZBAF =120°

Similarly, we have
ZB + ZABD =180°

= 60"+ LABD =180°
= ZABD =18B0°-50°
= ZABD =120°

Also, we have

L0 + ZACE =180°
= G0° +2ACE =180°
= ZACE =180°-50°
= SACE =120°

Thus, we have, «BAF = 120°, zABD = 120°, ZACE = 120°

So, the measure of each exterior angle of an equilateral triangle is 120°.
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Question 8:

L=

Given. Two lines AE and CD intersect at O and O is the midpoint of
AE and CD.

= A0 =0B and CO = OD
To prove: AC = BD and 4AC || BD
Proof: In A&DC and ABOD, we have,
AD = OB [Civen: O is the midpoint of AB]
LA0C = ZBOD [Verically opposite anales]
Co = 0D [Given: © is the mipoint of CD]
5o, by Side-Angle<5Side congruence, we have, AMADC = ABOD
The corresponding pars of the congruent triangles are equal

Therefore, we have, AC = ED.

Similarly, by cpit, we have, This implies that alternate angles formed by AC and BD with
LAC0
LLAD

LBDO and transvarsal CD are equal. This means that, AC || BD.

ZDBO Thus, AC = BD and AC || BD.
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Question 9:

Civen: PA L AB, QB L AB, and FA = QB
To Frove: AQ = OB and PO = 00

.

Proof: In AAPD and AEPO,
LPAD = Z0OBO = 90° [Given)
P& = QB [Given]

LPA0 = ZQBO [Since PA L AE, and QB L AB, PA || OB,
and thus PQ is a transversal, therefore, alternate
angles are equal)
50, by angle—>5ide—aAngle criterion of congruence, we hawve

HAPD = ABPOD

= A0 = 0B and PO = OO [Since corresponding parts of congruent
triangles ars aquall

Thus, we have
0 is the midpoint of AE and PQ.
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Question 10:

Given: Line segments AB and CD Intersect at O such that OA
= 0D and OB =0C,

o
i

—
v
LY
,

To prove: AC = ED
Proof; In A40C and ABOD, we have
AD = QD [Glven]
ZA0C = ABOD [Vertically opposite angles are equal]
oC = 0B [Given]
So, by Slde-—Angle—Side criterlon of congruence, we have,

= NADC = ABOD

= AC = BD [Since the corresponding pars of tha
congruent triangles are equal]

= LCAaD = £BDO by cpLi)
Thus, we have, AC = BD

In case ZODB = ZCBD, then ZCAQ = L0BD which means

agltarnate angles made by lines AC and BD with transversal AE

are aqual and then lines AC and BOD will be parallel.
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Question 11:

A L

-~

F 5 8
Given. Two lines | and m are parallel to each other. M is the
micpoint of segment AE. The line segment CD meats A8 at M.
To prove: M is the midpoint of CD, that I1s CM = MD
Proof: In &AaMC and ABMD, we have
LMAC = ZMBD [Since | and m are parallel, 4B is the
transversal, and thus, afternate angles
are equal]
AM = MEBE [given]
LAMC = ZEMD  [vertically opposita angles are
equal]
S0, by Angle—Side—angle criterion of congruence, we have
DAMC = ABMD
Tharefore, by corresponding parts of the congruent triangles

are equal, we have, CM = MD
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Question 12:

Given: AE = AC and O is an interior point of the triangle such
that OB = OC

To prove: £AB0 = LZACO

Construction: Join A0

Proof; In AADE and AADC, we hawve

AB = AC [Given]
AD = AD [Commuon]
0OF = 0C [Given)

50, by Side—Side—Side criterion of congruence, we have,
SABR0 = AACO

=ZABD = LACO  [by corresponding pans of
congruant triangles are agual]
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Question 13:

YAERN

Given: & 8ABC In which;,

AB = AC
and, DE||BC
ToProve AD =AE
Proof: Since DE || BC and AB Is a transversal.
S0, ZBDE =2 ABC e

[ . These are corresponding angles]

Also DE|| BC and AC Is a transversal

So, ZBED = ZACB (D
[ these are corresponding angles]

But, AB = AC [Given]

So, ZABC =£ACB (i)

as oppsite angles are also equal in case sides are equal
So from (1), (i) and (i) we have

ZADE = ZAED
and in AADE, this implies that 2D =AE.
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Question 14:

Given: A = AY

To prove: O = BY
Froof: In &8%C and AAYE, we have

BN =AY [Civen]
b= LA [Comman angle]
AC = AB [Two sides are equal]

5o, by Side=aAngle=>5ide cirterion of congruence, we have
HAXC = AAYE
= ¥C =%B [Since corresponding parts of congruent

triangles are equal]
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Question 15:

Glven: C s the mid point of a line seament 4B, and D |5 point
such that,

D E
N e

\ N/
N

\
II'."‘\\

AN

<DCA =2 ECB

and £ DBC = ZEAC
Toprove . DC = EC
Proof: In AACE and ADCB we have;
AC =BC [Given]

ZEAC = ZDBC [Given]
Also, # DCA = ZCDB + ZDBA because exterior £ DCA
in ADCB is equal to sum of interior opposite angles.
Again in ZACE, we have
ext./ BCE = ZCAE + ZAEC

But, LDOH = #BCE [Given]
= ZCDB + #DBA = ZCAE + ~ZAEC
= ZCDB = ZAEC [ . ZDBA =~2CAE (given)
Thus in AACE and ADCE,
ZEAC = ZDBC
AC = BC
and, o - | el 9

Thus by Angle-Side-Angle criterion of congruence, we have
AACE = ADCB (By ASA)
The corresponding parts of the congruent triangles are equal.
Se, DC =CE [ by c.p.c.1]
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Question 16:
A Given: AB L AC and DE L FE such that,
AB =DE and BF =CD
To prove AC=EF
Proof: In AABC, we have,
BC = BF +FC
n and, in ADEF
5 i “ FD =FC +CD
But, BF =CD [Given]

S0, BC = BF+ FC
and, FD = FC+BF
= BC =FD

So,in AABC and ADEF, we have,
ZBAC= #DEF =90° [Given]

BC =FD [Proved above]
AB = DE [Given]

Thus, by Right angle-Hypotenuse-Side criterion of congruence, we have

AABC = ADEF [By RHS]
The corresponding parts of the congruent triangles are equal.
S0, AC = EF [C.P.C.T]
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Question 17:
Given: AR =BC
and, K =y°
D A
8 "
|/ xe
|.‘_
l?rl:!
E
C
To prove: aAE =CD
Proof; In AABE, we have,
Exterior£AEE = ZEBA +-BAE
= v? = /EBA +ZBAE

Again, in ABCD we have
x® = ZCBA +/BCD

Since, K=y [Glven]

So, <ZEBA+ /ZBAE = ZCBA+ ZBCD

= ZBAE =£BCD

Thus in ABCD and ABAE, we have

ZB = 2B [ Common]
BC = AB [Given ]
and, ZBCD = ZBAE [Proved above]
Thus by Angle-Side-Angle criterion of congruence, we have
ABCD = ABAE

The corresponding parts of the congruent triangles are equal.
So, CD = AE [Proved]
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Question 18:

Given: A AABC in which AB =AC and
BD and CE are the bisectors of # B and £C respectively.

To prove: BD =CE
Proof: In AABD and AACE

ZABD =2L 2B
and ZACE =% ZC
But #B = #C as AB= AC [In Isosceles triangle, base angles are equal]
= ZABD = ZACE
AB = AC [Given]
LA =LA [Common]

Thus by Angle-Side-Angle criterion of congruence, we have
AABD = AACE [By ASA]
The corresponding parts of the congruent triangles are equal.

BD = CE [C.R.C.T]
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Question 19:

Given: A A in which D is the mid point of BC and BL L AD
and CM L AD.

To Prove: BL =CM
Proof: In ABLD and ACMD

/BLD = ~CMD =90°  [Given]

£ZBDL = £MDC [Vertically opposite angles]
? BD = DC [Given]
Thus by Angle-Angle-Side criterion of congruence, we have
ABLD = ACMD [By AAS]
The corresponding parts of the congruent triangles are equal
So, BL=CM [C.P.C.T]
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Question 20:

Given: In a AABC,D is the mid point of
BC and DL L AB and DM L AC.Also, DL =DM
To prove: AB =AC
Proof: In right angled triangles ABLD and ACMD
ZBLD =2 CMD= 90°
Hypt.BD = Hypt.CD [Given]
DL = DM [Given]
Thus, by Right Angle-Hypotenuse-Side criterion
of congruence, we have

ABLD = ACMD [By RHS]
The corresponding parts of the congruent triangles
are equal.
3 ZABD = £ACD [C.P.C.T]

In AABC, we have
ZABD= ZACD
= AB =AC
[ -. sides opposite to equal angles are equal]
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Question 21:

Given: A AABC in which AB = AC,BO and CO are bisec torsof
ZB and £C

y [
B C

ToProve : In ABOC, we have,

ZOBC =%za
and , Z0CB = %z{:
But, £ZB = £C [ . AB= AC (given)]
So, Z0BC =-20CB
Since base angles are equal, sides are equal
= OB = OC L

Since OB and OC are the bisectors of angles,
£B and £C respectively, we have

ZABO = %45
/ACO = %gc
= LABO = ZACO ... (2)
Now, in AABO and AACO
AB =AC [Given]
ZABO = ZACO [from (2)]
BO = OC [from (1)]

Thus, by Side-Angle-Side criterion of congruence, we have
AABO = AACO [By SAS]
The corresponding parts of the congruent triangles are equal
ZBAO =:sCAO [By cpct]
i.e. AO bisects ~A.
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Question 22:

Given: POR is an equilateral triangle and QRST Is a square.

7a

T 5

To Prove: PT =PS

and £PSR= 159

Proof: Since APQR is an equilateral triangle,
ZPQR = 60° and «PRQ = 60°

Since QRTS is a square,

ZRQT =90° and ZQRS = 90°

In APQT
ZPQT =2PQR+ ZRQT
=607 +90°
=150°
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In APRS
ZPRS = /PRQ+ ZQRS
=60°+90°=150°......(1)

= ZPQT =4PRS ... (2)
Thus, in APQT and APRS
PQ = PR [sides of equilateral triangle APQR]
ZPQT =4PRS [from (2)]
QT= RS [sides of square cQRST]

Thus, by Side-Angle-Side criterion of congruence, we have
APQT = APRS [By SAS]
The corresponding parts of the congruent triangles are equal.

PT = PS [C.P.C.T]
Now in A PRS , we have
PR =RS
= ZRPS =ZPSR

But ZPRS =150° [from (1)]
So, by angle sum property in APRS
ZPRS +/SPR +/PSR=180°

=  150°+ 2PSR +~/PSR =180°

= 2 /PSR =180°-150°
= 2 /PSR = 30°
=

ZPSR = 3—20 =159
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Question 23:

Given . ABC is alriangle | right angled at B, ACFG s 3
a sguare and BCDE is a square,

a

E D

To prove: AD= EF
Proof: Since BCDE is a square,
ZBCD =90°.....(1)
In AACD,
LACD =<ACB+ £BCD
=/ACB + 907 .....(2)
In ABCF,
£BCF = #BCA +2ACF

Since ACFG is a square,
ZACF=00°

Thus, we have

ZBCF = ZBCA + 907 .....(3)

From (2) and {3), we have

ZACD= £BCF ... (4)
Thus in AACD and ABCF, we have
AC = CF [sides of a square]
ZACD = £BCF [from (4)]
CD=BC [sides of a square]
Thus, by Side-Angle-Side criterion of congruence, we have
AACD = ABCF [By SAS)
The corresponding parts of congruent triangles are equal.
So, AD= BF (C.P.C.T)
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Question 24:

Given ; ABC is an isosceles triangle in which 4B = AC and
AD is the median through A,

A

B D C

To prove: <ZBAD =sDAC

Proof: In AABD and AADC
AB =AC [Given]
BD =DC [Given]
AD = AD [Common]

Thus by Side-Side-Side criterion of congruence, we have
AABD = AADC [By SSS]

The corresponding parts of the congruent triangles are equal.

g #BAD = #DAC (Proved)

Question 25:

A 2 B

Given ABCD is a quadrilateral in which AB || DC
To Prove: (i) AB =CQ
(ii) DQ= DC+AB
Proof: In AABP and APCQ we have
ZPAB =-2PQC [alternate angles]
ZAPB =-4CPQ [Vertically opposite angles]
BP = PC [Given]
Thus by Angle-Angle-Side criterion of congruence, we have
AABP = APCQ
The corresponding parts of the congruent triangles are equal
€ AB=CQ ... (1)
Now, DQ =DC +CQ
=DC+AB [from (1)]
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Question 26:

Given: Q& = OBand OF = 0Q

B
Q
X
A
0O P
To Prove: (i) PX =QX
(ii) AX= BX
Proof: In ADAQ and AOPB, we have,
0OA = OB [Given]
0= 20 [Common]
oQ = OP [Given]

Thus by Side-Angle-Side criterion of
congruence, we have

ADAQ =A0PB [By SAS]
The corresponding parts of the congruent
triangles are equal.

- ZOBP =20AQ S || |
Thus , in ABXQ and APXA, we have
BQ = OB - OQ
and, PA = OA - OP
But, oP=00Q
and OA = 0B [Given]
Therefore, we have, BQ = PA ....... (2)

Now consider triangles ABXQ and APXA.
ZBXQ = £PXA  [Vertical opposite angles]
Z0BP =20AQ [from (1)]
BQ = PA [from (2)]
Thus by Angle-Angle-Side criterion of congruence, we have,
ABXQ = APXA
PX =0QX [C.P.C.T]
AX =BX [C.P.C.T]
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Question 27:

Glven: ABCD is & sqaure and P 15 a point inside it such that PE =PD

U
D H C

1l
A i B

To Prove: CPA isa straight line,
Proof : In AAPD and AAPB

DA= AB [ . ABCD is a square ]
AP =AP [Common]
and, PB =PD [Given]
Thus by Side-Side-Side criterion of congruence, we have
AAPD = AAPB
The corresponding parts of the congruent triangles are equal.
ZAPD =ZAPB ... (i)
MNow consider the triangles, ACPD and ACPB.
CD=CB [ - ABCD is a square |
CcP=CP [Commaon ]
and, PB = PD [Given]
Thus by Side-Side-Side criterion of congruence, we have
ACPD = ACPB

The corresponding parts of the congruent triangles are equal.
Hence we have

ZCPD =2CPB ... (ii)
Adding both sides of (i) and (ii) we get
ZAPD +£CPD = ZAPB +£CPB  ......(iii)

Angles around the point P add upto 3607,
= ZAPD + £ CPD+ ZAPB + ~2CPB = 36(r
= /APB + ZCPB= 360 - (LAPD + ZCPD) ...(iv)
Substituting (iv) in (iii) we get,

ZAPD+£CPD  =360° - (ZAPD+ £CPD)
i.e 2(ZAPD +2CPD) = 360°

ZAPD +2CPD = ? = 18(F

This proves that CPA is a straight line.
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Question 28:

A AABC which is an equilateral triangle and PQ||AC.
AC is produced to R such that CR=BP

To Prove: PM=MC
Proof: Let QR intersects PC at M.
Since AABC is an equilateral triangle,
= A= ZACB = 6P
Since PQ || AC and corresponding angles are equal.
= ZBPQ = ZACB = 60°
In ABPQ), /B =-ACB = 60°
= £ZBQP =60°
= ABPQ is an equilateral triangle
=PQ =BP = BQ
Since BP = CR, we have,
PQ=CR ... (1)
Consider the triangles APMQ and ACMR.
Since PQ || AC and QR is a transversal
So, <£PQM =<CRM [alternate angles]
ZPMQ = ZCMR [vertically opposite angles]
PQ =CR [from (1)]
Thus by Angle-Angle-Side criterion of
congruence, we have
APMQ = ACMR  [By AAS]
The corresponding parts of the
congruent triangles are equal.
So, PM = MC [C.P.C.T](proved)

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission.



gStudiesToday,m

Question 29:

Glver: a quarllateral ABCD In which AB=AD and BC=DC

To Prove: (1) AC bisects <A and £C
(ii} AC L BD and AC bisects BD
Proof: In AABC and AADC,we have

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

Thus by Side-Side-Side criterion of congruence,
AABC = AADC [By 555]

The corresponding parts of the congruent

triangles are equal.

So, ZBAC =<DAC  [C.P.C.T]
= ZBAD =<DAD a1}

It means that AC bisects #BAD, that is <A
Also, ZBCA=<DCA [C.P.C.T]

It means that AC bisects #BCD, thatis 2C

(i}
Now in AABD and AADO
AB =AD [Given]
ZBAO =2DAD [from (1)]
AD =A0 [Common]

Thus, by Side-Angle-Side criterion
of congruence, we have
AABO = AADO [By SAS]
The corresponding parts of the
congruent triangles are equal.

ZBOA =-D0A
But SBOA+D0OA = 180°
Or 27B0A = 180F
== ZBOA = 180 =90’
Also, as AABO = AADO
50, BO = QD

which means that AC bisects BD.
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Question 30:

Given: A ftriangle ABC in which bisectors of 4B and £C meet
atlL

Also, we have IP LBC, IQ L CAand IR L AB
To Prove:(i) IP=1Q=IR

(ii) ZIAR=ZIAQ
Proof:(i) In ABIP and ABIR we have,

ZPBI = ZRBI [Given]
ZIRB = ZIPB= 90" [Given]
and, B=1IB [Common]

Thus by Angle-Angle-Side criterion of
congruence, we have

ABIP = ABIR [By AAS]
The corresponding parts of the congruent
triangles are equal.
So, IP=1R
Similarly 1P =1Q

IP=1Q=1IR

(ii) Now in AAIR and AAIQ we have
IR =1Q [Proved above]
IA = 1A [Common]
and, <IRA = ZIQA = 90°
Thus by Side-Angle-Side criterion of
congruence, we have
AAIR = AAIQ  [By SAS]
The corresponding parts of the
congruent triangles are equal.
So, ZIAR = ZIAQ [by c.p.c.t]
= 1A bisects ZA
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Question 31:

Given: An angle A0B and F is a point in the Interior of ZADB
such that PL=PM. Also PL = O4& and PM = OB

To Prove: ZPOL = £ZPOM
Proof: In AOPL and AOPM, we have
ZOMP = ZOLP = 90" [Given]
OP = 0P [ Common
PL = PM [Given]

Thus, by Right angle-Hypotenuse-Side criterion
of congruence, we have

AOPL = AOPM [By R.H.S]
The corresponding parts of the
congruent triangles are equal.
ZPOL = £ZPOM [C.P.C.T]
= OP is the bisector of ZLOM=,A0B
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Question 32:

Given M is the mid-point of side 4B of a
square ABCD and CM L PQ

To Prove : (i) PA=BQ
(i) CP = AB+PA
Proof: (i) In AAMP and ABMQ
ZAMP = ZBMQ [Vertically opposite angle]
ZPAM = ~MBQ= 90" [ .- ABCD is a square]
and AM = MB [Given]
Thus by Angle-Angle-Side criterion of
congruence, we have
AAMP = ABMQ [By AAS]
The corresponding parts of the
congruent triangles are equal.
PA= BQ and MP =MQ ..... (1)

(if) Now APCM and AQCM, we have

PM=0QM [from (1)]
ZPMC = £QMC= 90" [Given]
CM=CM [Common]

Thus by Side-Angle-Side criterion of
congruence we have

APCM = AQCM [By SAS]
The corresponding parts of the congruent
triangles are equal.

So, PC = QC [C.P.C.T]
= PC = QB + CB
= PC= AB + PA [--AB = CB and PA = QB]
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Question 33:

Let AB be the breadth of a river. Now take a point M on that bank of the river where point B

is situated. Through M draw a perpendicular and take point N on it such that point, A, O and

N lie on a straight line where point O is the mid point of BM.

Mow in AABO and ANMO we have,

Z0BA = ZOMN = 90°

OB = OM [~ O is mid paint of BM]
and <sBOA = /MON ["u"erticallv opposite angles]
Thus, by Angle - Side - Angle ariterion of
congruence, we have,
AABO = ANMO [By ASA]

The corresponding parts of the
congruent triangles are equal.

AB = NM [CF‘ .C.T:l
Thus, we find that MM is the width of the river.
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Question 34

Edu
R 360 .

We have ZA = 36°and 2B = 64°

By the angle sum property in AABC, we have
ZA+/B+2C =180°

= 36°+64" + £C =180°

= /C=180° -100° =80°

Therefore, we have

ZA = 36°, /B = 64°and ZC=8D°

- ZC is largest and ~A is shortest.

Side opposite to £C is longest and hence
AB is longest side.

Side opposite to 2A is shortest and hence
BC is shortest side.

Question 35:

In a right angle triangle, greatest angle is £ZA = 90°.
And hence other angles are less than 90° because sum
of the angles of a triangle is 1807,

So, ZA is the greatest angle.

Therefore, side BC which is opposite to £A is longest

Question 36:
In AABC,
Zh =B =45
S0, LC=180" - £A-2B
= 180°-45"-45"

= 180°-90=90°
Thus we find that #C is the greatest angle of AARC.
S0, AB is the longest side which is opposite to £C.
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Question 37:
C
700 G0
A B o
In AABC,
ZA +/B +2C=180°
= 70° +60° + 2C= 180°
= 130°+ »C =180°
= ZC= 180" -130°= 50°

Now in ABCD we have,
ZCBD =sDAC + #ZACB [-- ZCBD is the
exterior angle of ZABC]
= 70° +50° =120°
Since BC=BD [Given]
So, £BCD =£BDC
ZBCD +sBDC =180° - #CBD
=180 -120° =60’
= 27BCD =60°
= /BCD =sBDC=30°
Now in AACD we have
LA=70°, 2D =30°
and ZACD = ZACB+2BCD
=50° + 30° = 80r
ZACD is the greatest angle.
So the side opposite to ZACD, that is
AD, is the longest side of AACD
a AD > CD
(ii) Since £BDC is the smallest angle,
the side opposite to #BDC, that is AC,
is the shortest side of AACD
: AD > AC.
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Question 38:

33® Ly

B % C

In AABC,
LA=180" = £ZB- 2C
=180" - 35" - 65"
=180" -100° = 80

1
SBAX =— A
2
1 3
=—x=80° =4
2
Now in AABX,
£B =35
LBAX =40°
and SBRA=180° - 35 — 4(F
=180F - 75 =105
So, in AABX,

ZB is smallest,so the sde opposite to ZB,
that is AX, 15 smallest

So AX < BX ....(1)
Mow consider AAXC
ZCAX =l LA
2
=l = 8F =40F
2

ZAXC = 180F - 40F -65
=180F -105 = 75°
Therefare, in AAXC, we have,
LCAX = 40°, <C = 65%and SAXC = 75°
- £CAX is smallest in AAXC
So the side opposite to SCAX is shortest,
= (X is shortest
= CX < AX ...[0I0)
From (i) and (ii) ,we get
BX> AX> CX
This is the required descending order.
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Question 39:

A

B o c

Given: ABC is a friangle in which AD is the bisector of ZA.
Proof: (i) In AACD
Exterior ZADB =2 DAC+-ACD
=sBAD +-ACD
[ . ZDAC= sBAD({given)]
ZADB = sBAD
The side opposite to angle #ADB is the longest side
in AADB
5o, AB = BD
(ii} Again in AABD
Exterior ZADC = ZABD +:BAD
=sABD+ SCAD
ZADC = £CAD
The side opposite to angle ZADC is the longest side
in AACD
So, AC = DC
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Question 40:
Given & AABC iz which AB=AC side BC of AABC is produced
to D,
A
- C D

To prove: AD> AC
Proof: In AABC
Ext. £ACD =2B +2£BAC
=sACE +2BAC [+ £B =2£C as AB=AC]
=/CAD+-CDA +/BAC
[ Ext.ZACB= <CAD+-2CDA]
= SACD = ZCDA
So the side opposite to ZACD, is the longest.
AD = AC |

Question 41.:

Givern: & AABC inowhich &C> AB and AD Is a bisector of 24

B D C

To prone e SEDC = £ADB
Proof Since AL > AB
=% SARC » LACE

Addimg %z.ﬁ. on baoth sldes of ineguality,

ZABC + %m > 2ACB + % 2

= LABC +2 BAD > £ACE + £DAC
[ &0 I5 a bisector of 24]
= Exterior ZADC > Exterlor 2ADB
£ ADC = ZADE.
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Question 42:

Given : A triangle PQR and S is a point on QR.

p

C R

To prove: PQ + QR 4+ RP >2PS

Proof: Since in a triangle, sum of any two
sides is always greater than the third side.
So in APQS, we have

PQ+ QS> PS =
Similarly, in APSR, we have
PR + SR> PS (i)

Adding both sides of (i) and (i) , we get.
PQ+ Q5+ PR+ SR > 2PS
= PO+ PR+ Q5+ SR >2PS

= PQ+PR+QR =>2PS5
Question 43:
Z
I
|
}
X 5 Al

Given : A circle with centre O is drawn in which
XY is a diameter and XZ is a chord.
To prove : XY= X7
Proof : In AXOZ, we have,
OX+0Z > XZ
[ . sum of any two sides in a triangle is a
greater than its third side]
= OX +0Y > XZ
[-» OZF = OY, radius of the circle]
X > X2
[~ OX+0Y=XY]
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Question 44:

Given : ABC is a triangle and O is appoint inside it.

K <

To Prove : (i) AB+AC > OB +OC
(i) AB+BC+CA > OA+OB+0OC

(iif) OA+OB+0C > % (AB+BC+CA)
Proof:

(i) In AABC,

AB+AC > BC ....(i)

And in , AOBC,

OB+0OC > BC ....(ii)

Subtracting (i) from (i) we get
(AB+AC) — (OB+0C) > (BC-BC)

i.e. AB+AC>0B+0OC

(i) AB+AC > OB+OC [proved in (i)]
Similarly, AB+BC > OA+OC

And AC+BC > OA +OB

Adding both sides of these three inequalities, we get
(AB+AC) + (AC+BC) + (AB+BC) > OB+OC+0OA+0OB+0A+0C
i.e. 2(AB+BC+AC) > 2(OA+0B+0C)
Therefore, we have

AB+BC+AC > OA+0OB+0C

(iii) In AOAB

OA+OB > AB ....(i)

In AOBC,

OB+0OC > BC ....(ii)

And, in AOCA,

OC+0OA > CA

Adding (i), (ii) and (iii) we get

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission.



gStudiesToday‘..,.

(OA+0OB) + (OB+0C) + (OC+0A) > AB+BC+CA
i.e 2(OA+OB+0C) > AB+BC+CA

1
= OA+OB+0OC > 7 (AB+BC+CA)

Question 45:

Since AB=3cm and BC=3.5 cm

~ AB+BC=(3+3.5) cm =6.5 m

And CA=6.5cm

So AB+BC=CA

A triangle can be drawn only when the sum of two sides is greater than the third side.

So, with the given lengths a triangle cannot be drawn.
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