Exercise 13.1

Q.1 Two sides of a triangle measure 10cm and 15 cm which of the following measure
is possible for the third side?

(a) Scm

(b) 20cm

(c) 25 cm

(d) 30 cm
Solution

Lengths of two sides are 15 and 10 cm.

So, sum of two lengths of triangle = 10 + 15 =25m

10+ 15> 20

10+ 20> 15

15+20>10

. 20 cmis possible for third side

Or

Sum of length of two sides is always greater than the third sides of a triangle.
Given

Q.2 Point O is interior of AABC
Show that

mOA +mOB +mOC > %(mAB +mBC+ mCA)

Given
Point O is interior of AABC
To prove:

MmOA-+mOB+mOC <%(mAB+mBC+mAC)

Construction

Join O with A, B and C.

So that we get three triangle AOAB , AOBC and AOAC
Proof

Statements Reasons

In AOAB

mOA+~OB > mAB Q) In any triangle the sum of length of two

sides is greater then the third sides.

In AOAC
mOC +mOA > mAC ____ (i) As in (i)
In AOBC
mOB+0C > mBC ____(iii) As in (i)

Adding equation 1, 11 and i1

OA+O0C +OA+OB+OB+0C > AC + AB+ BC
204+20C +20B > AB+ BC +CA
2(0A+0C +OB) > AB+BC +CA




Z(04+0C +0B) N AB+BC +CA
7 2
(OA+OC+OB)>%(E+B—C+C_A)

Dividing both sides by 2

Q.3 1In the AABC m/B = 70° and m/C = 45° which of the sides of the triangle is
longest and which is the shortest.
Solution
Sum of three angle in a triangle is 180°
ZA+ B+ ZC =180
ZA+T70+45=180

ZA+115=180
ZA=180—-115
ZA=65°

B C
Sides of the triangle depend upon the angles largest angle has

largest opposite side and smallest angle has smallest opposite side here /Bis largest

S0, AC is largest ~C is smallest, so AB is smallest side.

Q.4 Prove that in a right-angled triangle, the hypotenuse is longer than each of the
other two sides.
Solution ‘
Sum of three angles in a triangle is equal to 180°. So in a
triangle one angle will be equal to 90° and rest of two angles
are acute angle (less than 90°)
. mZLy =90
And msx + m£Lz =90
So m/x and m/z are acute angle

00
. Opposite to mLy = 90° is hypotenuse p v
It is largest side.

Q.5 1In the triangular figure AB>ACBDandCD are the bisectors of /B and /C
respectively prove that BD > DC

Given

InAABC

AB > AC

BDand CD are the bisectors of ~/Band /C
To prove

BD > CD

Construction

Label the angles /1, /2, /3 and £4
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Proof

Statements Reasons

In AABC

AB> AC

BD is the bisector of ZB
%mLACB > %mLABC

m-ABC
ms2 <m/ 4

CD is the bisector of /C
InABCD
BD > DC

Given

Given

Side opposite to greater angle is greater

Theorem13.1.4

From a point, out side a line, the perpendicular is the shortest distance from the point

to the line.
Given:
A line AB and a point C

¢

(Not lying on AB)and a point D on ABsuch that J/

CD L AB

To ﬂ‘ove o . 8 -
mCD s the shortest distance from the point C to- AB Ak D B
Construction

Take a point E on AB Join C and E to form a ACDE

Proof

Statements Reasons

In ACDE
mZCDB > mZCED

But m~/CDB = m~/CDE
. mZCDE > mZCED
Or mZCED < mZCDE

Or mCD <mCE
But E is any point on AB

Hence mCDis the shortest distance from
Cto AB

(An exterior angle of a triangle is greater than non
adjacent interior angle)
Supplement of right angle

Side opposite to greater angle is greater.




