After completing this unit, students will be

& If two sides of a triangle are unequal in.le ” e longer side has an angle of
greater measure opposite to it. .

If two angles of a triangle are un%measure, the side opposite to the greater
i

angle is longer than the side oppos e smaller angle.
#  The sum of the lengths of any tw'sides of a triangle is greater than the length of

the third side.
& From a point, %\e, the perpendicular is the shortest distance from the

point to the li)&




UNIT-12
SIDES AND ANGLES OF A TRIANGLE

In this unit we will studies the theorems related to the sides and angles
of the triangle along with their corollaries and apply them to solve the allied

problems.

12.1 Sides and Angles of a Triangle Q~
Theorem 12.1.1

Prove that: O E

If two sides of a triangle are unequal in length%nger side has an

angle of greater measure opposite toit. C
Given:
In AABC, mBC >m AC.

To Prove:
msZA>msB
Construction: @

From BC cut
Join A and
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Following example will help to understand the above theorem.

Example: Prove that in a scalene triangle,
the angle opposite to the largest

side is of measure greater than

60°.
Given: O
In  AABC, with, mAC > mAB and mAC > mBC. @

To Prove:

msB > 600
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Theorem 12.1.2

Prove that if two angles of a triangle are unequal in measure, the side
opposite to the greater angle is longer than the side opposite to the smaller
angle.

Given:

InAABC, msB>m/C

To Prove:

mAC > mAB
Construction:

Make ZABM= /C. Draw BN, the

mZ1=m/2.

Q.E.D

%ﬂ\aﬁesz
- The hypotenuse of a right angle is longer than each of the other two

sides.
2 In an obtuse angled triangle, the side opposite to the obtuse angle is

longer than each of the other two sides. @
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Theorem 12.1.3

The sum of the lengths of any two sides of a triangle is greater than the
length of the third side. D
Given:
- Q
To Prove:
i) mAB+mAC >mBC A

ii) mAB+mBC >mCA
iii) mAC+mBC >mAB

Construction: ¢
— —
Produce BA to D, making AD = AC. Draw$

Proof: .

o

Q.ED

The following example will help to understand the above theorem.
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)

3cm, 4 cmand 5cm (ii) 4 cm, 5 cm and 4.5 cm
(iii) 60 mm, 80 mm and 10 cm (iv) 3cm, 4 cm and 10 cm
Solution:
(i) 3om,4cmand5cm ’

Since,3+4>5,3+5>4and 4 +5>3 Q.
= the sum of the two sides of greater than the 34 sid
Thus, the given set of lengths form a triangle. ;
(i) 4cm,5cmand4.5cm
Since, 4 +5>4.5,5+4.5>4 and 4.5 + 3>4 @
Thus, the given set of lengths form a triangle.
(iiij) 60 mm, 80 mm and 10 cm

Since,lOmm=lcmso,60mm d80mm=8cm
Now, 6 +8>10,6 + 10 > 8 anhdalse8 + 10 > 6

Thus, the given set of lengths a triangle.
{2 By using the idea ove theorem decide, which of the
following sets of len f the sides form a triangle:

(i 2cm,4cm (i) 55cm,5cmand9.5cm
Solution:

(i) 2cm& cm
Since, 2 ¥4 <7,4+7>2and 7 +2>4

ce,
this type of set of lengths cannot form a triangle.
( cm, 5 cm and 9.5 cm
E ince; 55+5>95,5+95>85and95+55>5

Thus, the given set of lengths form a triangle.

S EEI

If a=3cm

b=4cm

c=bcm

then AABC can be formed or not.

8
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Theorem 12.1.4: Prove that:

From a point, outside a line, the perpendicular is the shortest distance
from the point to the line.
Given:

From a point C, CDis drawn
perpendicular to AB meeting it in D
and CE is any other segment meeting

AB inE.
To Prove:

mCD < m CE
Proof:

Corol

é The distance between a line and point (on a line) is zero.

\
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1. Oisaninterior point of the AABC.

\

2. InAABC, msB = 70° and m<C = 45°. Which of the sides of e@h’ge
is longest?

3. In AABC, mzA = 55° and m«B = 65°, which of the §ie triangle

I
Show that: mOA + mOB + mOC > E(mAB +mBC + mCA).

is smallest?

Review Exercise 12

1. Tick (¥') True or False from the follg tements.
(i)  Sum of the two sides of a t‘ is greater than the third side.

T/F
(ii)  The difference of K@( a triangle is larger than the
third side. T/F
(iii) Exterior poi tqo*ﬂm is the coincident or that line. T /F
(iv) Inari @ iangle the largest angle is of 100°. T /F
(v) Ape r on a line always makes and angle of 90°.T /F

2. Fill in the'blanks to make the sentences true sentences.
is the longest side of the

(i) any right angled triangle,
< ?iangle.
% a right angled triangle, sum of the measures of the sides

containing right angles is than the measure of the
% hypotenuse
(i) In AABC, mzA = 50° and m£B = 30°. Side will be

longer than its other sides.
(iv)  Length of diagonal of any quadrilateral is than the sum of the
measures of its two adjacent sides.
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Tick () the correct answer.

(i)  Measure of one side of an equilateral triangle is 6 cm,

then the length of its median is 9cm.
a)  less than b)  greater than O
c) equal to d)  none of the ast

(ii)  Perimeter of a rectangle is 22cm, then the length of i?\
diagonal is 1lcm.

a)  equalto b) @t an
C) less than d] I none of the above

& If two sides of a triangle& al in length, the longer side has an
angle of greater measure opposite to it.

& If two angles of adriangle are unequal in measure, the side opposite to
the greater % er than the side opposite to the smaller angle.

gths of any two sides of a triangle is greater than the

int, outside a line, the perpendicular is the shortest distance
point to the line.



