MATHEMATICS 10. TRIANGLES (EXERCISE —10.4) STD — IX

General instructions for Students: Whatever be the notes provided, everything must be copied in the Maths copy and then do
the HOMEWORK in the same copy.

INEQUALITIES IN A TRIANGLE

Theorem10.3

Statement:. If two sides of atriangle are unequal,then the longer side has greater angle oppositeto it.
A
Given: InAABC, AC > AB Ya

To Prove : £ABC > £ACB

Construction: TakeapointD on AC suchthat AD = AB.We join BD.

ND
/ ——
Proof : In AABD, [ = s 9L — MC
B
AB = AD (By const.)
2ABD = £ADB (¢s opp.to equal sides are equal) ... ... ... ... .... (i)

Now, <ADBisanexteriorangleof ABCD

2ADB = £ACB + 2CBD (An exterior angle prop.of a triangle)

Or, <ADB > +ACB

Or, <ABD > LACB D370 ) BN (1))
But, £ABC > £ABD............(iii)
From (ii) and (iii), 2ABC > £ACB Proved.

Theorem 10.4

Statement: If two anglesof atriangle are unequal,then the greater angle has longer side oppositeto it.
A

Given : InAABC, /B > /C f..=
To Prove: AC > AB /

== = <
Proof : We havethe following possibilities only. (i) AC = AB (ii) AC < AB (iii) AC > AB

Out of these possibilities exactly one must be true.
Casel If possible, let AC = AB. then,
AC=AB = <ABC > £ACB (s opp.to equal sides are equal)
Contradicts
Our suppositionis wrong

AC + AB




Casell If possible, let AC < AB, then, 4B < «C (longer side has greater angle opp.to it)
Contradicts
Our suppositionis wrong
Caselll Thus, we are left with the only possibility, AC > AB, which must be true.
Hence, AC > AB Proved.

Theorem10.5 Statement. The sumof anytwo sides of atriangle is greater thanthe third side.

D

Given: In A ABC. i /!f
To Prove : (i) AB+ AC > BC (ii) AB+BC > AC  (iii) BC+AC > AB A < : ','{
Construction: Produced BAto D suchthat AD = AC.We join CD. /,// 25 : “ii
Proof : In AACD, AC=AD . £ACD = £ADC (4s opp.to equal sidelz are equal) <

= «BCA+ £ACD > 2ADC

= «BCD > /BDC [+ 2ADC = £BDC ]

= BD >BC = BA+AC > BC (~ AD=AC)

Hence, AB + AC > BC
Similarly, AB+BC > AC and BC+ AC > AB Proved.
EXERCISE —10.4
Q.No.2 Showthatinaright —angled triangle,the hypotenuseis the longest side.
Solution: In AABC, 4B = 90°
We know that, <A+ 4B+ 2C = 180° (Angles sum prop.of a triangle)
2A+ 90°+2£C=180° (4B =90°) Y, 2
= <A+ £€=90° &~ <B > £A and/B > <«C
AC > BC and AC > AB (Greater angle has longer side opp.to it)
Hence, AC (hypotenuse) is the longest side. Proved
Q.No.6 Afigure givenalongside, 2B = 30° and 2£C = 40° and the bisector of 2Ameets BC at D.
Showthat: (i) BD > AD (ii) DC > AD (iii) AC > DC (iv) AB > BD .+ %
\
Solution: In AABC, <A+ B+ +C=180° (Angles sum prop.of a triangle) o
LA+30°+40° = 180° (Given: «B = 30° and .C = 40°) 30° i 3 :
B D

= <£A=110°

1

<BAD = +CAD 3 4BAC = 55°




In AABD, +BDA=180°—(30°+55°) = «BDA=95° (Angles sumprop.of atriangle)

In AACD, +CDA=180°—(40°+55°) = +«CDA=85° (Angles sumprop.of atriangle)

Now. In AABD, +BAD > <ABD [+ 4«BAD = 55° and £ABD = 30°]
BD > AD (Greater angle has longer side opp.to it) Proved (i)
In AACD, +«DAC > 2£ACD [+ £DAC = 55° and £LACD = 40°]
DC > AD (Greater angle has longer side opp.to it) Proved (ii)
In AACD, <£ADC > 2DAC [+ £ADC = 85° and «DAC = 55°]
AC > DC (Greater angle has longer side opp.toit) Proved (iii)
In AABD, +ADB > <BAD [+ 2ADB = 95° and £BAD = 55°]
AB > BD (Greater angle has longer side opp.to it) Proved(iv)
Q.No.9(a) Inthe figure, 1B < £A and 4C < ¢<D. Showthat AD < BC. B
Solution: In AABO, /B < /A (Given) —
. 0A < OB...........(I) [Greater angle haslonger side opp.to it] A = ‘
N |
In ACOD, +C < «D (Given)
% 0D < OC..........(ii) [Greater angle has longer side opp.to it] \JC

()+ (i) = 0A+0D < OB+O0C
AD < BC  Proved.
Q.No.10(i) Isitpossibleto constructatrianglewith lengths of sides as 4 cm,3 cmand 7 cm?
Give reason for your answer.

Solution: By the Triangle InequalityTheorem, AB+ AC > BC, AB+BC > AC and BC+AC > AB

Here, AB=3 cm, BC=4 cm and AC=7 cm (Say)

3+7>4, 3+4=7 and 44+7>3
No, we can't construct a triangle with lengths of sides as 4 cm, 3 cm and 7 cm
because 3 +4=7. Here. itisnotpossibleto constructatriangle.

(* The sumof any two sides of atriangle is greater than the third side)

HOMEWORK
EXERCISE —10.4

QUESTIONNUMBERS: 3, 4, 7, 8(a), () and 10(iii)




