Chapter 13. Inequalities in Triangles

Ex 13.1

Answer 1A.

In the given AABC the greatest angle is 2B and
the cpposite side to the 2B is AC

Hence, the greatest side is AC

The smallest angle in the AABC is £A and the
opposite side to the 24 is BC,

Hence, the smallest side is BC

Answer 1B.

In the given ADEF the greatest angle is £F and

the opposite side to the 2F is DE

Hence, the greatest side is DE.

The smallest angle in the ADEF is D and the cpposite
side to the #D is ER

Hence, the smallest side is EF,

Answer 1C.

In AXYZ,

LR+ N+ L2 =180°

FE0+ 8B40 4 A7 = 180°

160P + 27 = 18P

£Z = 18P - 160°

LL =P

Hence, £xX = 76° 2% = 84°, /7 = 20°

In the given AXYZ the greatest angle is £ and
the opposite side to the 2 is X2,

Hence, the greatest side is XZ.

The smallest angle in the AXYZ is £Z2 and the
opposite side to the 22 is XY,

Hence, the smallest side is XY,



Answer 2A.

In ASBC,
LA+ 2B+ 20 = 180°

45° + B5P + LC = 18(P

110P + 20 = 180°

L0 =180 -110°

L0 =70

Hence, £A = 45°, £B = 6Z°, £C = 7P

45 ¢ 537 < 70°

Hence, ascending order of the angles in the
given triangleis £A < 2B < £ZC

Hence, ascending order of sides in triangle
BC, AC, AB.

Answer 2B.

In ADEF,
0+ £ZE + £F = 180°

38° + 587+ £F = 180°

900+ £F = 180°

£ZF = 180° - S6°

/F = 8dp

Hence, £0 =387, £E =587, £F = 84

JEY ¢ 58° ¢ 840

Hence, ascending order of the angles in the
given triangle is #D < 2E < ~F.

Hence, ascending order of sides in triangle
EF, DF, DE

Answer 3.

(i) It is known that, in a triangle, the angle opposite to the smallest side is the

smallest.
In AABC, AC = 4.2cm is the smallest side.

- ZBis the smallest angle.

(i) Itis known that, in a triangle, the angle opposite to the smallest sideis the
smallest.

In APQR, QR = 5.4cm is the smallest side.
- ZPis the smallest angle.
(iii) It is known that, in a triangle, the angle opposite to the smallest sideis the
smallest.
In AXYZ, ¥YZ = 5cm is the smallest side.

- 2Xis the smallest angle.



Answer 4.

In ABBC,

BC = AC (given)

=,A=,B <35

Let ZC = x°

In ARBC,

LA+ LB+ 20 = 1800

35+ 35% 4+ x° = 180

AP+ xR = 1800

x% = 180° 7089

x? = 110°

L0 =x=110°

Hence, £A=<B = 357 and »#C = 11CF
In AABC, the greatest angleis £C
Az the smallest angles are Z4 and 2B,
smallest sides are BC and AL,

Answer 5.

Itis given that #PBC » #QCB ------- (1)
ZPBC + ZABC = 180° [Linear pair angles]
=sPBC =180 - ZABC

Similarly, #QCB = 180°- ~ACB

From (1) and (2)

180 - ZABC > 180 - #ACB

=-sABC » - ZACB

=ABC < ZACB or ZACE > ZABC

[tis known that, in a triangle, the greater angel has the longer ide opposite
to it.

- AB > AC



Answer 6.

Using the exterior angle property in AACD, we have
LACB = ZCDA+ ~CAD

5 /HCB > SCDOA —-— (1)
Mow, AB = AC

=/ACB = 2£ABC ------ (2)
From (1} and (2)

ZABC > #CDA

Itis known that, in a triangle, the greater angle has the longer side opposite
to it.

Now, In AABD, we have ZABC > ~CDA

SAD = AB

Answer 7.

Given: A & ABC in which AD, BE and CF are its medians.

To Prove: We know that the sum of any two dies of a triangleis greater
than twice the median bisecting the third side. Therefare,

AD is the median bisecting BC
= AB+ AC> 2 AD i)
BEis the median bisecting AC ...(ii)

And, CF is the median bisecting AB

o

D

= BC + AC = 2EF (i)

Adding (i), (ii}) and (iii), we get
(AB + AC) + (AB + BC) + (BC + AC) > 2. AD + 2. BE + 2.CF
= 2 (AB + BC + AC) > 2 (AD + BE + CF)

= AB + BC + AC > AD + BE + CF



Answer 8.

A

-

R C

Let us consider a rightangled triangle ABC, rightangle at B.

In AABC

A+ B+ /C = 180¢° (angle sum property of a triangle}
ZA+ 909+ ~£C=180°

ZA+ £ZC=90¢°

Hence, the other two angles have to be acute (i.e. less than 909},
- ZBis the largest anglein AABC.

= B> ZA and ZB > ~2C

= AC > BC and AC > AB

[In any triangle, the side oppasite to the larger (greater) angle is longer]
S0, AC is the largest side in AABC.

But AC is the hypotenuse of AABC. Therefore, hypotenuseis the longest side
ina right angled triangle.



Answer 9.

Construction: Join AD

In triangle ACD,

AC+CD>AD ... (i)

{Sum of two sides of a triangle greater than the third side)
Similarly, in triangle ADB,

AB+BD=AD ... (ii)

Adding (i) and (ii},

AC+CD+AB+BD >2AD

AB+BC+AC>2AD (Since, CD + BD = BC)

Answer 10.

Given: PQRS is a quadrilateral. PR and QS are its diagonals.
To Prove: PQ+QR+5R+PS5 > PR+0Q5
Proof: In APQR

PQ+QR=PR (Sum of two sides of triangle is greater than the third
side) Similarly, In APSR, PS+SR>PR

In APQS, PS+PQ=>QS and in AQRS we have QR+5R>QS
Now we have PQ+QR>PR

PS+5SR=PR

PS+PQ>05

QR+SR>QS



After adding above inequalities we get
2(PQ+QR+PS+5SR) > 2(PR+QS)

= PQ+QR+PS+SR>PR+QS.

Answer 11.
In » AOB, we have
OA + OB > AB (i)
In ABOC, we have
OB + OC = BC .. (ii)
In & COD, we have
OC+ OD > CD . (i)
In & AOD, we have
OA + OD = AD (%
Adding (i), (ii), (iii) and (iv), we get
Z(OA+0OB+0OC+0D)>AB +BC+CD+AD
= 2 [(OA+ 0C)+ (OB + 0OD)] = AB + BC + CD + AD
= 2(AC+BD)>AB +BC +CD + AD
[.- OA + OC = AC and OB + OD = BD]

= AB + BC + CD + AD < 2 (AC + BD)

Answer 12.

In triangle APR,

AP+AR>PR ....(i)

In triangle BPQ,

BQ+PB>PQ .....(ii)

In triangle QCR,

QC+CR>QR ......(iii)

Adding (i), (ii) and (iii)
AP+AR+BQ+PB+QC+CR > PR+PQ+QR
(AP+PB)+(BQ+QC)+(CR+AR) » PR+QR+PQ

= AB + BC + AC > PQ + QR + PR.



Answer 13.

In APQT, we have
PT = PQ .. (1)

In APQR,

PQ + QR > PR

PQ + QR > PT + TR

PQ+ QR >PQ+ TR [Using (1)]

QR > TR

Hence, proved.

Answer 14.
(i). In A ABC, we have
AB + BC > AC (i)
In A ACD, we have
AD + CD > AC ()
Adding (i) and (ii}, we get
AB +BC + AD + CD > 2 AC
(ii). In A ACD, we have
CD+DA=CA
= CD+DA+AB >CA + AB

= CD + DA + AB > BC [ AB + AC > BC]



Answer 15.

a In the given APQR,
Of all the straight lines that can
be drawn to a given straight line

PO EBR from a point outside it, the
erpendicular is the shortest,
PM<PR ... (i) (PN <PS)
Also,
Of all the straight lines that can
RT «PR be drawn to a given straight line

from a point cutside it, the
erpendicular is the shortest,
RN <PR ...(il) (~RN<RT)
Dividing (I1by (if),
Bl BRY
RN PR
P
— <1

RN
PN < RN

b. InARTG,

ZRTQ+ £TOR + £TRG = 180r
90°+ 60F + £ TR = 180°

15CP + /TR = 180F

ZTRG = 180F - 150°

ZTRQ = 3¢

ZTRQ = £SRN=30° ....{iii)

In ANSR,

ZRMNS + ZSRN = 9P (- ZNSR = 90P)
ZRNS+30P =90 ... [from(iil)]

ZRMNE = Q0P - 30F

ZRNS = 60° (i)

LSRN < ZRMNS ....[From(iii)and(iuj]

SM o2 SR



Answer 16.

In AACD,
AC=0CD . (Given)
ZCDA = ZDAC ...(AACDIs isosceles triangle. )

Let ZCDA = ZDAC = x°
ZCDA + £DAC + 2ACD = 180°
%® + %° + 105° = 180P
2% + 105° = 18P
D@ - 180P — 1050
D@ - TR
750
T3
x = 37.5°
£C = ZDAC = x° = 37.5°..... ()
ZDAB = ZDAC + ZBAC
125° = 37.5°+ ZBAC  ....from ()

1250 - 37.5° = £LBAC
87,57 = ZLBAC

Also, ZBCA + ZACD = 180°
= ZBCA + 105° = 180F

= sBCA=7F

SO, InABAL,

ZACB + ZBAC+ ~ABC = 18(F
= 75"+ 87.5°+ ZABC = 180F
= ZABC = 17.5°

Az B7 5= 175"

ZBAC » £ABC

=BC = AC

=BC>CD ...[SineAC=CD)

*




Answer 17A.

[n AP0,
Of &l the straight lines that can
PS PO ... be drawn .to & gw;n gtralght line
from a point outside it, the
perpendicular is the shortest,
Le PO = PS
Of all the straight lines that can
Also. QS < OF ... be drawn _t-::: a giu§n S_traight line
from a point cutside it, the
perpendicular is the shortest,
Le PO = Q5
Answer 17B.
In APQS,
PS 1 QR .. [Given)
Of &l the straight lines that can
PS < PR be drawn _to a gw;n gtralght line
from a point outside it the
perpendicular is the shortest
Le, FR = PS
Answer 17C.
In APCR,

- Sum of two sides of a
PO +PR = QR triangle is always greater
than third side
In APQS,
- Sum of two sides ofa

PO+Q5>PS triangle is always greater
than third side,

In APRS,
- Sum oftwo sides ofa

PR + SR > PS triangle is always greater
than third side.

Adding (i} and (i},

PO+ QS + PR + SR » 2PS
PQ + (QS + SRY+ PR > 2PS
PO+ QR+ PR > 2PS
Since PO+ PR » OR

= PQ + QR » 2PS



Answer 18.

Mote : Thequestion is incomplete,
Question should be

In the given figure, T is a point on the side PR of an equilateral triangle PQR.
Show that

a FT =« QT

b. RT « QT

Solution

aln APQR,

PG = QR = PR

= /P= 20 = 2R = 6P

InAPCT,

ZPQT « 60°

L LPOT < 2P

S PT «QT

b.ln ATGR,

ZTQR. < 6P

L LTOR < £R

~RT «QT

Answer 19.

InAPOR,
- Sumof the twosides of 3
PO+ PR = QR ... | triangleis always greater
than thethird side.
Also, inAZQR,
- sumof the twosidesof a

SO+ SR > QR .| miangleis always greater
than the third side.

i)
Cividing (iiby (i),
PQ+PR QR
SO+ SR OR
PQ+PR
S0+ SR
PO +PR > SQ+ SR
L. S0+ SR <PQ+ PR

1



Answer 20.

i
Q T S R

Let the triangle be APQR.

PS 1 QR, the straight line joining vertex P
to the line QR

Toprove:PQ = FTand PR = FT

In APSQ,

PSt ¢ SO = POP ....(Pythagoras theorem)
PS? = PO? - S0 (i)

In APST,

PS* + ST = FT? ....(Pythagoras theorem)
PS =PT?-ST? ... (i)

PQ? -SQ* =PT> - 8T* ....[from(i}and(ii}]
PQ? - (ST + TQ)* = PT* - ST?

PQ? - (ST + 25T x TQ+ TQ? ) = PT* - ST?
PO? - ST - 25T x TQ - TGP = PT2 - ST?
PO —PT? = TQ® + 25T x TQ

PG -PT? = TQ % (25T + TQ)

As, TQx (25T + TQ) = O always.

PQ2 -PT2 =0

PQ? = PT?

PQ = PT

Also, PO = PR

PR = PT

Answer 21.

ZBEF » ZABC | (Exterior angle property)
LZRAFE = #DFRC
ZACE » ZDFC, . (Exterior angle property)
= ~ACE » ZAFE
Since AB = AC
= ~ACB = ZABC
So, £ABC » LAFE
= SREF = ZABC » ZAFE
that is, #AEF » ZAFE
= AF = AF



Answer 22,
In the AMBE and AMDE,
AB=AD ... (Given)
ZBAE = ZDAE  ....(AEis the bisector of ZBAC)
AE = AE ... (Common side)
© AABE= AADE . (SAS test)
=BE=DE ... (cpctc)

In ARBD,

AB = AD

= ZABD = ZADB

ZA0B » 2C | (Exterior angle property )
= ZABD » ZC

Answer 23.

B C

In the AABC,
- Sum of the two sides of

AB+ AC=BC ... triangle is alwavs greater
than third side.

Also, in the ABDC,

BD + DC > BC....(ii)

Dividing (i) by (i),

AR+ AT 5 %

BED+DC BC

AB + AC 1

BO +DC
AB+AC > BD + DC

Le BD+DC < AB + AC





