Chapter 11. Inequalities

Exercise 11

Solution 1:
In & ABC,

AB = AC[Given]

52 ACB = »~ Blangles opposite to equal sides are equal]
Z B=70"Given]

=/ ACB=70°........ t)]

MNaow,

~ ACB+ .~ ACD = 180° BCD is a straight line]

=70%+ ~ ACD = 180°
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= CAD + 40%=70°

= CADY= 301 o sl
In A ACD,

Z ACD = 110%From {ii)]
2 CAD = 30%From (jii)]
D =40%Given]

Her Bt CAR
= AC > CD

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

Therefore, AB > CD.



Solution 2:

Q
In 4 POR,

QR = PR[Given]

.2 P= 2 Qlangles opposite to equal sides are equal]
£ P=36%Given]

=./0Q=36"
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ZR=108"

£ P=367
#Q=35"

Since .~ Risthe greatest, therefore, PQ is the largest side.



Solution 3:
The sum of any two sides of the triangle is alwavs 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= 5Scm.

Therefore, the length of the third side is between 5 cm and 9 cm, respectively,
Thevalueofa= Scmandb =21 om.

Solution 4:

0 A

67" 330

In ABBC,
AbB = AL

=<ABC = ZACE (angles cpposite to equal sides are equal )
= SABC = ZACE = 67°

= #BAC = 180F - ZABC - AACE (angle sum property )

= ZBAC = 18P - 67°- 677 = 46°

Since £BAC < ZABC, we have

B Al L1

Mow, #ACD = 18P - ZACB (linear pair)

= ACD = 180P-672 = 1137

Thus, in AACD,

ZCAD = 180° - ~ACD - ZADC

= ZCAD = 180°F - 113° - 337 = 34°

Since £ADC = ZCAD, we have

A% e 1 B W Sy

From (1) and (2], we have

Bl AG 2D



(ii) 8

o
47 310

73"

In ASBC,
ZBAC « ZABC

=hEaE L[0T

Mo, <ACE = 180° - ZABC - ZBAC
= ZACB = 18P - 730 - 47°

= LACB = 6P

Mow, ~ACD = 180° - ZACE

= ZACD = 18P - 607 = 12(F

Mo, Tn AACH,

ZADC = 180°P —AC00 - ZCAD

= SADGE=E 1800 =120 = 1°

= LARE= 208

Since ZADC = 2CAD, we have
AC gCL - )

From (13 and (2), we have

B«



Solution 5:

£ZBACZ = 18(°P - £ZBAD = 180P - 137° = 43°
£ZABC = 180 - ~ABE = 180° - 106&° = 74°
Thus, in AABC,

£ZACB = 180° - £ZBATZ - £ABC

= ZACB = 180°P — 43° -74° - 63

MNow, ZABC = ZOBC + £ZABD

= ZABC = 220BC (OB is biozector of Z#ABC)
= 74° = 2Z0BC

= Z0BZ = 379

Similarly,

ZACB = Z0CB + £ACO

= AACE = 220CE (OC s bisector of ZACE)
= 63 —2-00CH

= (SR

Mo, 1nABDC,

ZBOC = 18P=£0BT- ~0CB

= AB0C = 180°-57/°=-31.5°

= g O e

Since, ZBOC » 20BC » £0OCB, we have
BC-0C 0B



Solution 6:
A

B D C

AD > AT (given)

=B W05 i N s

Mow, ZADC » £B + ZBAZ  (Exterior Angle Property)
ARG sl ()

From (1) and (2], we have

L0 » ZADC = £B

= JC» 2B

= ABs AC

Solution 7:
A

B C

Constructon: Produce BO to meet AC at T,

In ARBT,

AB + AT » BT (Sum of two sides of a A is greater than third side)
= AR AT »BOw0T .. 00

Also, in ADCT,

ET T sdlE k2l

Adding (1) and (2], we have
AB+ AT + 0T+ TC >BO+OT + OC
= AB+ AT+ TC >2B0+ 0OC

= AR L AC DB L0

= OB+ 0OC < &AB + AC



Solution 8:
In A BEC,

s/ B+ #BEC+ / BCE=180°

2 B=650[Given]

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

=~/ BCE = 180°- 1550

P BCE =38P SO (i)

In A CDF,
~£DCF+ £FDC+ ~ CFD=1380°
2 DCF=25%[From ()]

2 FDC =50/ serpendicular to BC]
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Now, ~ D is a straight line]
= £ AFC+65
SR RPC=T1150, (iin)
In A ACE,

£ ACE+ 2 CEA+ £ BAC = 180"



# BAC = 60°[Given]

2 CEA=90Y[CE is perpendicular to AB]
=~ ACE + 909 + 609 = 1800

= / ACE=180°- 1500

= £ ACE=300....... {iv)

In A AFC,

ZAFC+ # ACF + # FAC = 180°

£ AFC = 115°%[From (jii)]

£ ACF = 30%From (iv)]

=115%+30%+ .~ FAC = 180°

=~ FAC = 1800- 1450

in A CDF,
# DCF = 25%From (i)]
~ CFD = 659 From {ii)]

2 OFE DR
=DC > D0OF
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Solution 9:
S ACE =749 (Given]

# ACB+ ~ ACD = 180°[BCD is a straight line]
=74%+ » ACD = 180°

=~ ACD = 106° .......[ii1)

In & ACD,

#ACD+ 7 ADC+ »~ CAD=1800

Giventhat AC=CD

= #ADC= » CAD
=106%+ ~ CAD + .~ CAD = 180%From ()]

=2 ~CAD=74%
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< B+ ~BACt ~ ACB=180°

= B +73%+ 74% = 180%From {i) and {iv}]
=/ B+147%=180°

= B=3300 )

= BAC > B [From (iv) and (v]]
=Bl > AC

Burt,

AT = CD [Given]

e 21 R



Solution 10:
(i) = ADC + .~ ADE = 180°[BDC is a straight line]

£ ADC = 90%Given]

90%+ ~ ADB =180°

in A ADE,

Z ADB = 90%From (i)]

© £B+ /BAD=90°

Therefore, .2 B and .~ BAD are both acute, that is less than 909,

~ AB = BD ... [II)[Side opposite 90% angle is greater than
side opposite acute angle]

(i) In AADC,
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h acute, that is less than 05,

90% angle is greater than

Adding (ii) and {jii)

AB+AC>BD+CD

=AB+AC>BC



Solution 11:

Const: Join AC and BD.

(i} In A ABC,

AR+ BC > AC....[i)[Sum of two sides is greater than the
third side]

In A ACD,

sidesis greater than the
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AB +BC+ CD > DA.......{iii)



(ii)in 4 ACD,

CD + DA > AC...{iv)[5um of two sides is greater than the
third side]

Adding (i) and (iv)

AB+BC+CD+DA=AC+AC

AB+BC+CD+DA>2AC

(iii) In. &4 ABD,

AB + DA > BD....[v}{Sum of two sides is greater than the
third side]

in ABCD,

BC + CD > BD....(vi)[Sum of two sides is greater than the

third side]




Solution 12:

AB =BC = CA[ABC is an equilateral triangle]
Vth= B A
;£A=£B=zC=i%E
= P = LB = ZC = 60F
in A ABP,

ZA=60°

~ ABP<&0°

L LR e LABP
= BP = PA

[Side opposite to greater side is greater]

(i) In ABPC,
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Solution 13:

8 .
Let # PBC=xand £PCB=y
then,
£ BPC =180 {x+y).uli)
Let # ABP=aand £ ACP=b
then,

£ BAC=180"-(x+3)-(y+h)

class24




Solution 14:
A

We kknow that exterior angle of a triangle is always greater than each of the interior opposite angles.
. In 4 ABD,

ARz B (i)

In A ABC,

AB=AC

5 S B=2
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S AC = ADY posite to greater angle is greater]
(i} In A ABC,
AR =AC

=AB > AD] From (jii)]



Solution 15:

Const: Join ED.

In A AOB and A ADD,

AB = AD[Given]

AD = AO[Common]

Z BAO = 2 DAD[AQ is bisector of .~ Al
o AAOB = AAQD[SAS criterion]

Hence,

BO =00

posite angles]
£ A0D = ~ BOE[Mertically opposite angles]

= £ BOE = £ DOE ......(iv)[From (ii)]
(i} In ABOEand A DOE,
BO = CDIFrom (i)]
OE = OE[Commeon]
£ BOE = 2 DOE[From (iv)]
- ABOE = ADOE [SAS criterion]

Hence, BE = DE[cpct]

{ii) In ABCD,
ZADB= ~ C+ ~ CBD|[Ext. angle = sum of opp. int. angles]
= ADB> 2 C

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



Solution 16:

In & ABC,
AB=ALC,

= # ABC < ~ ACB
-~ 180° -~ ABGEEENS= ACE

1809 - 2aBCc 180" - xACE
= =

2 4
— 9P - %mec 000 - %mc:a
= SCBP » £BCP [BF iz bisector of #CBD
and CF is bisector of #BCE]
= 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
s ey

=z =y =X



Solution 18:

In the quad. ABCD,

Since AB is the longest side and DC is the shortest side.
(i} 21> 2 2[AB > BC]

Z 7> 24AD > DC]

e U W b Rk

=£LC> LA
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< ACB= ~ ABC

e 5 B e S S B L,
= -Z -y
e g s T SRR ()

Alsosince AC = BC
S ABC = ~ BAC

= 18—y F lEpe iy
= -y =X
=y < Ko

From (i) and (ii)

ZEy=x



(i) v = % = z[Given]

Takingy = x

= (18P - ZABC) > (180°F - ZBAC)
= -2ABC » —2BAC

= LABC < Z/BAC
= AC < BC......(0)

Againtakingx >z

= (180° - /BAC) > (1807 - ZACB)
= —/BAC » —/ACB

= /BAC « ZACB

=BC < AB.......(I)

From (i) and (ii)
Ac<BC< AB

Writing in descending erder

Solution 20:
(i)

-

- 2B = 90e [Given]
o L W P S S

= LAy A0+ 9070 = 180°
= LA+ £0= 900

= <8 <90 and 2C < 0P
Hence, ~ B= 2 A =AC=BC
Similarly, - B= »~ C =AC = AB

Hence, hypotenuse is the greatest side.



(i)

ZBCE =108 [Given)
2B+ /B + ZACE = 1809

= sf+ #B+ 1050 = 180°
= sfy LB =T

= S8 <72 and £B ¢ 72@
Hence, ~ ACEB = ~ A =AB=EBC
Similarly, = ACB 2zt B =AB > AL

Therefore, AB is the largest side.

Solution 21:
A

B 1] C

In A ABD,

AB +BD =AD ...}

In A ACD,

AC+DC>AD i {ii)
Adding (i) and (ii]
AB+BD+AC+DC = 2AD
AB+BD+DC+AC=2AD

AB+BC+AC = 2AD



Solution 22:

In A ADC,

FADB= 214 2 G (i)
In A ADB,

R = P B (i)
But AC = AB[Given]

25 Bl €

Also given, ~ 2= # 1JADis bisector of < A]
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Solution 23:
&

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=AFZ+BFZ.. .00

In A AFD,
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AC?- AD?=4DF?-DF?

AC?=AD?+ 3DF?
=ACZ > AD®
=AC > AD

Similarly, AE > AC and AE = AD.



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

In ACEE,

CE + EE » BC

= DE+EB»>8BC [CE=DE]
S B B o (i)

In AADE,
Al + AB » BD

= AD+ AB » BD » BC [Fromii ]
= Al + AB » BC

Solution 25:
-

b

Given that, AB > AC

Also in AADC

£ADB=s£DAC+2C  [Exterior angle]
= £ADB »2C

= ZADB »>2C 2B [From(i}]

= 2408 =28

= AB = AD



