Chapter 13. Pythagoras Theorem [Proof and Simple Applications with
Converse]

Exercise 13(A)

Solution 1:

The pictorial representation of the given problem is given below,

A

13 m

Bm

Pythagoras theorem states that in a right angled triangle, the square on the hypotenuse is equal to the sum of the squares on the remaining two
sides.

(ilHere, AB is the hypotenuse. Therefore applying the Pythagoras theorem we get,
AB* = BC? 4 C8?
13 = 58 +C?
CA? =13 -5
oA? =144
Cd=121m

Therefore, the distance of the other end of the ladder from the ground is 12m

Solution 2
Here  we hown in the figure below, 1
states that in a right angled triangle. the square on the hypotenuse is equal to the sum of the
maining two sides.

Art=Bct 404

AB* = 50% 407

AB* = 3500+ 1600
AB* = 4100

AB =64.03

Therefore the required distance is 64.03 m.

Solution 3:

Pythagoras theorem states thatin a right angled triangle, the square on the hypotenuse is equal to the sum of the squares on the remaining two
sides.

First, we consider the s POS and applying Pythagoras theorem we get,

PO = PS? + 057
10? = P52 462
PS5 =100- 16

Py =%
MNow, we consider the MPRS and applving Pythagoras theorem we get,

PR = RS 4 P5?
PRE=15% 45
PR=17

The length of PR1{7 cm



Solution 4:

Pythagoras theorem states that in a right angled triangle, the square on the hypotenuse is equal to the sum of the sguares on the remaining two
sides.
First, we consider the 4 g+ and applying Pythagoras theorem we get,

pe*=pci+Bc?
pB?=12+3%
DB®=144+9

DB%=153
MNow, we consider the MABD and applying Pythagoras theorem we get,

DA l= DEI'I-B}"Z
13%=153+84°
BA®=169-153

BA =4

The length of AB is 4 cm.

Solution 5:

Since ABC is an equilateral triangle therefore, all the sides of the triangle are of same measure and the perpendicular AD will divide BC intwo
equal parts.

A

B. i l .-C 2
iangle, the square mtheC‘v\ q:SHSE on tl emaining two

Therefore, the length of AD is 8.7 cm
AD? —100- 25

AD* =75

AD =87



Solution 6:
We have Pythagoras theorem which states that in a right anzled triangle, the square on the hypotenuse is equal to the sum of the squares on the
remaining two sides.

First, we consider the p 450 and applying Pythagoras theorem we get,

AB* = A0* +OF?
A0* = AB* - 05?
A0 = AR —(BU+0O?
[Let, o = x]
AP = AR —(RO+ Y L )

First, we consider the p 4.7 and applying Pythagoras theorem we get.

AT = A0 447

A=A -2~ L (i)
Now, from (i) and(ii),

AB2-[BC +x)=Ac?-x"

82— (6+x)2= 37— x? [Given, AB = Bcm, BC = 8cm |
and AC = 3cm

Xx= 11_?2””

Therefore, the length of OC will be 1% cm

Solution 7:
Here, the dizgram will be,

A

We have Pythagoras theorem which states that in a right angled triangle, the square on the hypotenuse is equal to the sum of the squares on the
remaining two sides,

Since, ABC is anisosceles triangle, therefore perpendicular from vertex will cut the base in two equal segments.

First, we consider the p 420 and applying Pythagoras theorem we get,

AB* = AD* + BD?

An? = -5t
AD* = -25
AD=+fx2-25 ()
MNow,
Area=6l)
%XIDXAD=6O

1
Zx10xafz2-25 =60
2

=13

Therefore, xis 13cm



Solution 8:
Let, the sides of the triangle be, x, J2x and x

Now 2y 2w 2a = (V) )

Here, in (i) it is shown that, square of one side of the given triangle is equal to the addition of square of other two sides. This is nothing but
Pvthasgoras theorem which states that in a right angled triangle, the square on the hypotenuse is equal to the sum of the squares on the remaining
twio sides.

Therefore, the given triangle is a right angled triangle.

Solution 9:

The diagram of the given problem is given below,

D
7
A
1lm
6m
C
B 12m

We have Pythazoras theoremaachich states that in a right angled triangle, the square on the hypotenuse is equal to the sum of the squares on the
remaining two sides,

Here 1 1-6=5m (Since DC is perpendicular to BC)
hase=12m
Applying Pythagoras theorem we get,

hypntf:nuse2 =5%+12°

1= 25+144
b® = 169
h=13

Therefore the distance hetween the tipswall bel3m

Solution 10:

Take M be the point on CD such that AB = DM.
So DM = 7cm and MC = 10 cm

Join points B and M to form the line segment BM.



So BM || AD also BM = AD.

c M

]

In right-angled ABAD
BD? = AD? 4 BA®

(25)° = 4D% + (7)

AD? = [25Y - (7

AD? = 576

AD = 24

In right-angled A CMB

CB% = CM? + MB?

c8? = (10F + (24)° [MB= AD]
CB% = 100+ 576

CB? = 676

OB = 26cm

Solution :

Given that AX:XB = 1:2.

Let n be the common multiple for which this proportion gets satisfied.
So, AX = 1(n) and XB = 2(n)

AX + X8 =1[R)+2(n)

= A8 =n+2n

=12=Gn

=n=4

AX =1(n) =4 and XB =2(n) =8
In a48c,

Xy || BC

= AC = 24cm

In right-angled A48C
AC® = AB® 4+ BCE

= (24)* = (12)*+ BC?
= BC? = (24)° - (12
= BCZ = 576 - 144
= B0% = 432

=8C =12y3cm



Solution 12:

(i) In right-angled AABC

AC? - AB® +BC*

=(x+6) = {x-3)+ (x+4)

= [x% + 12x + 36) = [x% - 6x + 9)+ [x7 + 8x + 16
= x*-10x-11=0

=(x-11){x +1)=0

=x=11orx=-1

But length of the side of a triangle can not be negative.
=x=11cm

L AB=[x~-3)=(11-3) = 8cm

BC - [x+4) = [11+4) - 15em

AC =[x +6)=(11+6) = 17cm

(i) In right-angled AABC

AC? = ABT y BCF

= 4 + 5)° = (%)% + {4 + 4)F

= [16x% + 40x + 25) = [x* ]+ [16x7% + 32x + 16
=x%-8x-9=0

=(x-9){x+1)=0

=x=9cox=-1

But length of the side of a triangle can not be negative,
= x = 9cm

o AB = x = 9o

BC = {4x + 4) = (36 + 4) = 40cm

AC = [4x +5)=[36+ 5) = 4lcm



