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In A ABC,
AB = AC[Given]

. 2 ACBE = ~ Blangles opposite to equal sides are equal]
2 B =70%Given]

= ACBE=70%....... (i)

MNow,
2 ACB +.~ ACD = 1809 BCD is a straight line]
=70%+ ~ ACD=180°

=~ ACD=1107...........0i1)

In & ACD,

ZCAD+ #ACD+ ~D=180"

=~ CAD + 110°+ 2 D = 180° [From (ii)]
= 2 CAD+ » D=70"

But ~ D =40°[Given]

=~ CAD + 40%= 700

= CAD=30" e (i)
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In A ACD,
# ACD = 110%From (ii)]
# CAD = 30%[From (iii)]
2 D =409[Given]

L LD e ZCAD
= AC > CD

[Greater angle has greater side opposite to it]
Also,
AB = AC[Given]

Therefore, AB = CD.

Solution 2:
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Q
In & PQR,
QR = PR[Given]

o 2 P =~ Qlangles opposite to equal sides are equal]
£ P =36"Given]

=.,/Q=236°

In A POR,

£ZP+ 2£Q+ £R=180°

=369+36%+ ~R=180°

=/ R+72%=180"

=/ R=108°

MNow,
ZR=108°
£ P=36"
£ Q=36"

Since 2 Risthe greatest, therefore, PO is the largest side.

Solution 3:
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The sum of any two sides of the triangle is always greater than third side of the triangle.

Thirdside<13 + 8= 21cm.

The difference between any two sides of the triangle is always less than the third side of the triangle.

Thirdside > 13 - 8= 5cm.

Therefore, the length of the third side is between 5 cm and 9 cm, respectively.

Thevalueofa= Scmandb =21 com.

Solution 4:
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In ARBLC,

AB = AC

=0BC = ZACE (angles cpposite to equal sides are equal )
= SABC = ZACE = 67°

= ZBAC = 180° - ZABC - ZACE (angle sum property)
= sBAC = 18P - &7 - 57" = 4~

Since ZBAC « ZABC, we have

BC <AC  ...(1)

Mo, <400 = 180 - ~ACE (linear pair)

= SAC0=180P-67°= 1127

Thus, in AACD,

LZAD = 1800 - 2AACD - £ADC

= <CAD = 180° - 113° - 33° = 34°

Since ZADC < ZCAD, we have

AC=CD .02

From (1) and (2), we have

BC « AC < CD
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(i) A
47°X 53
73°
B c D
In AABC,
ZBAC « ZBBC
=BC<AC ...(1)

Mo, ZACE = 180° - ZABC - ZBAC
= SRCE = 1800 - 737 - 470

= ZACE = 60

Mo, £ACD = 180° - ZACB

= ZACD = 180F - 607 = 120°
Mo, 1N AACDH,

ZADC = 1800 - ZACD - ZCAD
= ZADC = 180° - 120° - 31°

= ZADC = 29°

Since ZADC < ZCAD, we have
AC<CD .2

From (1) and (2), we have

BC <« AC < CD

Solution 5:
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SBAC = 180P - #BAD = 180°F - 15379 = 4Z°
SABBC = 180 - £ABE = 180°F - 1067 = 74°
Thus, in ASBC,

SACB = 180° - ZBAC - ZABC

= SACE = 180° - 43° - 747 = 63

Mow, ZABC = ZOBC + ZABOD

= ZABC = 220BC (OB is biosector of Z4BC)
= 74° = 220BC

= S0BC =37°

Similarly,

SACE = Z0CB + ZACO

= ZACB = 2-0CE (OC is bisector of ZACE)
= 63° = 220C8

= <0CB =31.5°

Mow, in ABOC,

LBOC =180 - £OBC - £0OCB

= sBOC =180°-37°-31.5¢
=s,BOC=111.%°

Since, £BOC » £0BC » #0OCB, we have
BC»0OC> OB

Solution 6:
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B D C

AD = AT (given)

= /C» Z8DC  ..(1)

Mow, Z280DC » 2B + #BAC  (Exterior Angle Property)
=ADC 2B . (2)

From (1) and (2), we have

L0 2800 = £B

= S0 2B

= AB » AC

Solution 7:
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B c

Constructi on: Produce BO to meet AC at T,

In AART,
AB+ AT = BT (Sum of two sides of a A is greater than third side)
= AB+ AT >BO+ 0T ...(1)

Also, in ADCT,

OT+TC> 00 ...(2)

Adding (1) and (2], we have
AB+ AT+ 0T + TC > BO+ 0T + OC
= AR+ AT+ TC > BO+ QC

= AB+ AC > OB + OC

= 0B +0C « AB + AC

Solution 8:

)
lities/

€IindCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/

@IndCareer

In & BEC,

ZB+ 7 BEC+ »~ BCE=1800

£ B=65%[Given]

2 BEC = 90°[CE is perpendicular to AB]
=65%+90%+ ~ BCE = 180°

=~ BCE=180"- 155°

=/ BCE=25%= / DCF.........{i)

In A& CDF,

ZDCF+ 2 FDC+ 2 CFD=180°

£ DCF = 25%From (i)]

2 FDC = 90P[AD is perpendicular to BC]
=25%+90%+ ~ CFD =180°

=~ CFD=180%-115¢

=/ CFD=650......... (i)

Now, .~ AFC + .~ CFD = 180Y[AFD is a straight line]
= AFC + 65° = 180°

= AFC=115%.... (iii)

In & ACE,

ZACE+ ~ CEA+ ~ BAC=180°
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£ BAC = 60°[Given]

# CEA = 909[CE is perpendicular to AB]
= ~ ACE +90%+ 609 = 180°

= ~ ACE =180%- 150°

= /ACE=30"......... (iv)

In A AFC,
ZAFC+ ~ ACF + ~ FAC = 180¢
Z AFC =115%[From (iii)]

£ ACF = 309 From (iv)]
=115%+30%+ £ FAC = 1807
= 2 FAC = 1809 - 145°

=/ FAC=35% s (v)

In A AFC,

Z FAC = 359 From (v)]

£ ACF = 30%From (iv)]

L LFAL » ZACE
= CF = AF

In & COF,
2 DCF = 259 From (i}]
~ CED = 659 From (ii)]

20D = 2DCF
=0C=DF

)
lities/

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/

@IndCareer

Solution 9:

~ ACB =742 . (i)[Given]
S ACB+ ~ ACD = 180°[BCD is a straight line]
=74%+ ~ ACD=180°

= < ACD= 1067 ...._.{ii)

In & ACD,

~ ACD+ .~ ADC+ ~ CAD=180°
Given that AC =CD

=/ ADC= ./ CAD
=106%+ ~ CAD + ~ CAD = 180%From (ii)]
=2~ CAD=74°

=~ CAD =37%=_ ADC..........[iIi1)

Mo,

~ BAD = 110"[Given)
~ BAC+ ~ CAD=110%
2 BAC+37%=1100

S BAC=73% ... (iv)
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In & ABC,

B+ / BAC+ ~ ACB=180°

= /B +73%+749=180%From (i) and (iv)]
= B +147%=180°

= /B=33". V)

L ZBAC 2 2B [From (iv) and (v]]
=BC» AC

But,

AC=CD [Given]

=BC:»CD

Solution 10:
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(i) 2 ADC + ~ ADBE = 180°[BDC is a straight ling]
~ ADC = 90%Given]
90%+ ~ ADB = 1807

ZADE=909 ... (i)

In A ADE,

£ ADE = 90°[From (i)]

. £B+ £ BAD=90°

Therefore, .~ Band .~ BAD are both acute, that is less than 909,

2 AB = BD......0iI)[Side opposite E'D‘:"angle iz greater than

cide opposite acute angle]

(i) In A ADC,

2 ADB = 90°

. £C+ 2 DAC=90"

Therefore, « Cand 2 DAC are both acute, that is less than 207,

JAC=CD... (iii)[Side opposite 20° angle is greater than
side opposite acute angle]

Adding (i) and (jii}

AB+AC=BD+CD

=AB+AC=BC

Solution 11:
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C
Const: Join AC and BD.
(i} In A ABC,
AB + BC = AC....[I)[Sum of two sides is greater than the
third side]
In A ACD,
AC + CD > DA...[i1)[ Sum of two sides is greater than the
third side]
Adding (i) and (ii)
AB+BC+AC+CD=AC+DA
AE+BC+CD=AC+DA-AC

AB +BC+CD = DA ......[ii1}

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/

@IndCareer

[ii)In A ACD,

CD + DA = AC....[Iv)[Sum of two sides is greater than the
third side]

Adding (i) and (iv)

AB+BC+CD+DA=AC+AC

AB+BC+CD+DA = 2AC

(i) In A ABD,

AB + DA = BD....[v)[Sum of twao sides is greater than the
third side]

In A BCD,

BC + CD = BD....[wi)[Sum of two sides is greater than the
third side]

Adding (v) and {vi)

AB+DA+BC+CD=BD+BD

AB+DA+BC+CD = 2BD

Solution 12:
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[i}In A ABC,
AB = BC = CA[ABC is an equilateral triangle]
L LA LB L0

C UB= /B sCo B

= 8= 2B =20 =600
In & ABF,

ZA=600

Z ABP< 60Y

L LA e ZABP
= BF = PA

[Side opposite to greater side is greater]

(i) In ABPC,
£ C=5609
£ CBP= 607

L L0 e LCBP
=BP > PC

[Side opposite to greater side is greater]

Solution 13:

)
lities/

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-11-inequalities/

@IndCareer

Let ~ PEC=xand »~ PCB=vy
then,

ZBPC =180 (x+v) e (i)
Llet # ABP=3zand ~ACP=bh
then,
ZBAC=180°-(x+a)-(y+h)
=/ BAC=180-(x+y)-(a+h)
= /BAC=/BPC-(a+h)

= /BPC=/BAC+(a+h)

=~ BPC= ~BAC

Solution 14:
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B [¥] [

We know that exterior angle of a triangle is always greater than each of the interior opposite angles.
o In A ABD,

ZADC = A B......(i)

In A ABC,

AB=AC

L L B= 2 CLuil)

From (i) and (ii)

ZADC= 2 C

(i} In A ADC,

SZADC= 2 C

JAC=AD...... {iii) [side opposite to greater angle is greater]
(i) In AABC,

AB=AC

=AB > AD[ From (jii)]

Solution 15:
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Const: Join ED.

In A4 ACQB and A ADD,

AB = AD[Given]

AD = AD[Comman]

£ BAD = ~ DAO[AD is bisector of »~ A

L OABDEB = AAOD([SAS criterion]

Hence,

BO = OD.......{I)[cpct]

ZACE =~ ADD ... (ii)[cpct]

£ ABO= 2 ADO =~ ABD = ~ ADB ........[iTI)[cpct]
MNowy,

£ AOB = »~ DOE[Vertically opposite angles]
2 AOD = »~ BOE[Vertically opposite angles]

=~ BOE = .~ DOE.......{iv}[From {ii}]

)
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(i) In ABOE and A DOE,

BO = CD[From (i}]

OE = OE[Comman]

# BOE =~ DOE[From {iv)]

o ABOE = ADOE [SAS criterion]

Hence, BE = DE[cpct]

[iifln ABCD,
£ ADB = 2 C+ 2 CBD[Ext. angle = sum of opp. int. angles]
= SADBE = S C

=~ ABD > .~ C[From (iii)]

Solution 16:
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In A ABC,
AB = AC,

=/ ABC< ~ ACB
. 1809-~ ABC = 180°- - ACB

1a0? - ~aBC 1809 - 2ACE
— >

< <
= 9P - %mac > 900 %4&@5
= <CBP » #BCP [BF is bisector of £CBD
and CPis bizector of ZBCE]
=PC=FB [side opposite to greater angle is greater]
Solution 17:

Since AB is the largest side and BC is the smallest side of the triangle ABC

AB =AC =BC
=180 -z =180 -y =180 —x
= -z = —y. > —x

=7 =y =x

)
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Solution 18:

In the quad., ABCD,

Since AR is the longest side and DC is the shortest side.
(i} £ 1> 2 2[AB = BC]

£ 7= 2 4[AD =DC]

DLl LT L2+ 24

=-sC> /A

(i) £ 5> £ 6[AB > AD]

£3» 2 8BC=CD]

L LB+ L3 L6+ 28

=0 B

Solution 19:
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(i} Since AE = AC
£ ACB = ~ ABC

= 180° -z » 180° - y
= -7 -y

Alsosince AC = BC
2 ABC > 2 BAC

= 180° -y » 1807 - x
= -y o2 -X
=y <Ko

From (i) and (ii)

TEY LXK
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(i) y = x = 2[Given]
Takingy » x

= (18P - £ABC) » (180° - ZBAC)
= —/ABC » —/BAC

= /ABC < ZBAC

= AC < BC......(0)

Azaintakingx =z

= (18(F - #BAC) » (180 — ZACBE)
= —/BAC » —ZACE

= /BAC « ZACE

= BC < AB........ (i)

From (i) and (ii)
Ac«=BC« AB
Writing in descending order

AB > BC = AC

Solution 20:
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1

LB = 90e [Given]
LA+ LB+ 20 = 1809

= SR+ 20+ 907 = 1807
= LA+ £0=90°

= <8 < 90" and £C < QCr
Hence, » B> 2 A =AC=BC
Similarly, Z# B> 2 C =AC = AB

Hence, hypotenuse is the greatest side.
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(if)

108

r ZBCE = 108° [Giver]
2P+ 2B+ ZACE = 180°

= sf+ /B + 108° = 180°
= sh+ ZB=T

=08 <722 and £B < 720
Hence, ~ ACB = ~ A =AB=BC
Similarly, »~ ACB > »~ B =AB > AC

Therefore, AR is the largest side.

Solution 21:
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B ] c

In &4 ABD

AB+BD =AD .....[0)

In A ACD,

AC+DC = AD v [il)
Adding (i) and (ii)
AE+BD+AC+DC = 2AD
AEB+BD+DC+AC = 2AD

AB+BC+AC =24AD

Solution 22:
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In A ADC,

SADB = 21+ 2 Cavennnn)

In A ADE,

SADC= 22+ 2B

But AC = AB[Given]

=SB C

Also given, £ 2= 1[AD is bisector of = A]
=2+ 7B 21+ 2 C (iii)

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

=-ADC = ~ ADE

Solution 23:
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We know that the bisector of the angle at the vertex of an isosceles triangle bisects the base at right angle.

Using Pythagoras theorem in A AFE,

ABZ=AFZ4+BFZ........00)

In A AFD,

ADZ=AFZ £ DF2Z.........i1)

We know ABC is isosceles triangle and AB = AC

AC? = AF? + BFZ.......{iii)[ From (i)]
Subtracting (i) from (iii)
ACZ-AD? = AFZ+BF2- AF2-DF2
AC?- AD?=BF?- DF?

Let 2DF = BF

AC?- AD?= (2DF)*- DF?
AC?- AD? = 4DF?-DF?
AC?=AD?+ 3DF?

=>AC? > AD?

=AC = AD

Similarly, AE = AC and AE = AD.

Solution 24:
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The sum of any two sides of the triangle is always greater than the third side of the triangle.

In ACEE,
CE +EB » BC
= DE + EB »BC  [CE = DE]

In 448085,
AD + AB » BD

= AD+ AB = BD = BC [fromi(i]]
= A0+ A8 = BC

Solution 25:

Alsoin AADC

ZADB=sDAC+£C  [Exterior angle]
= SA0B =20

= £ADB »2C »28  [From(i}]

= 408 =28

= 4B > AD
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Selina Publishers ICSE Solutions
Class 9 Maths

Chapter 1 - Rational and

Irrational Numbers

Chapter 2- Compound
Interest (Without using

formula)
Chapter 3 - Compound

Interest (Using Formula)

Chapter 4- Expansions
(Including Substitution)

Chapter 5- Factorisation

Chapter 6 - Simultaneous

(Linear) Equations

(Including Problems)

Chapter 7- Indices

(Exponents)

Chapter 8- Logarithms
Chapter 9- Triangles

[Congruency in Triangles]
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Chapter 10- Isosceles

Triangles
Chapter 11- Inequalities
Chapter 12- Mid-point and

Its Converse [ Including

Intercept Theorem]

Chapter 13- Pythagoras

Theorem [Proof and Simple

Applications with Converse]
Chapter 14- Rectilinear
Figures [Quadrilaterals:

Parallelogram, Rectangle,

Rhombus, Square and

Trapezium|

Chapter 15- Construction of

Polygons
Chapter 16- Area Theorems

[Proof and Use]
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Chapter 17- Circle
Chapter 18- Statistics

Chapter 19- Mean and

Median

Chapter 20 - Area and

Perimeter of Plane Figures

Chapter 21- Solids [Surface

Area and Volume of 3-D
Solids]
Chapter 22- Trigonometrical

Ratios

Chapter 23- Trigonometrical

Ratios of Standard Angles
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Chapter 24- Solution of
Right Triangles

Chapter 25- Complementary
Angles
Chapter 26- Co-ordinate

Geometry
Chapter 27- Graphical

Solution (Solution of

Simultaneous Linear

Equations, Graphically)

Chapter 28- Distance

Formula
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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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