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Exercise 13(A)

Solution 1:

The pictorial representation of the given problem is given below,

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.

(iHere, AR is the hypotenuse. Therefore applying the Pythagoras theorem we get,
AR? = BC? 4 oud?
13 =5 yod?
A =1F -5
Ct =144
CA=12m

Therefore, the distance of the other end of the ladder from the ground is 12m
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Solution 2:

Here , we need to measure the distance AB as shown in the figure below,

Sim
40m

Pythagoras theorem states that in a right angled triangle, the square on the hypotenuse is equal to the sum of the
A squares on the remaining two sides.
Therefore, in this case
AR = BCR o4

AB* = 50* +40°
AB* = 2500+ 1600
AB* = 4100

AB =64.03

Therefore the required distance is 64.03 m.

Solution 3:

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.

First, we consider the APCOS and applying Pythagoras theorem we get,

POF = PS4+ O5*

102 = 252 46t
B3t =100- 36
PS=%

MNow, we consider the APRS and applying Pythagoras theoram we get,
PR* = RS + P5*
PR =15 + 8

FR=17

The lengthof PR17 oo

Solution 4:
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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.
First, we consider the 4 g e~ and applying Pythagoras theorem we get,

pBi=pcivBc?
pB2=12%+32
DB?=144+9

pB2=153
Now, we consider the AABD and applying Pythagoras theorem we get,

DA?=pBi+BA°?
13%=153+842
BA%=169-153

EA =
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 in two
equal parts.

A

D

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.
Here, we consider the AABD and applying Pythagoras theorem we get,

AR = AD? + BD?
Given ,BC = 10 cm= A5,

AD? = 100* - 5°

1
BD=_BC Therefore, the length of AD is 8.7 cm
AD? —100-125
ADP =75
AD=387

Solution 6:
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‘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.

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

AB? = A0* +OB*
A0 = AB* - 0B*
A0 = AR —(BO+ OO
[Let, O = x]
AO? = AR —(RC+ 2 L ]

First, we consider the AACO, and applying Pythagoras theorem we get,

ACR = AG? + 4

A0 =Ac? - L (1)
Nowy, from (i) and(ji),

AB-(BC +x)?=AC?-x?

82— [(6+x)%=3%-x [Given, AB = 8cm, BC = 8cm ]
and AC = 3cm

_, 7
x—llzcm

Therefore, the length of OC will be l% ot

Solution 7:
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Here, the diagram 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 an isosceles triangle, therefore perpendicular from vertex will cut the base in two equal segments.

First, we consider the p 45 and applying Pythagoras theorem we get,
AB*= AD* + B

AD? =22 -5
AD? =22 -25
AD=\zF-25 . @)
Weow,
Area=60
%x 10%AC=60

1
Zx10xafx2-25 =60
2

®=13

Therefore, xis 13cm

Solution 8:

Let, the sides of the triangle be, x, J2x and x

Now: 32, 22 2 35% < [JZ_X)Q ...... {1

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
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.

Therefore, the given triangle is a right angled triangle.

Solution 9:
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The diagram of the given problem is given below,

D
7
A
llm
6m
B C

12m

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.

Here,11-6=5m (Since DC 1z perpendicular to BC)
hase=12m
Applying Pythagoras theorem we get,
h)a'potenuse2 =5%+12°
h% = 25+144
h% =169
h=13
Therefore thedistance between thetipswall 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.

oras-theorem-proof-and-simple-applications-with-converse/
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In right-angled ABAD
BO* = AD? + BA®

(25)° = AD% + (7)°

AD? = {25) - (7)°

AD? = 576

AD = 24

In right-angled A CMB

CB* = CM* + MB®

CB? = (10 + (24 [MB = AD]
CB* = 100 + 576

CB* = 676

OB = 26cm

Solution 11:
Given that AX:XB = 1:2.

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

AX + X8 =1{m+2(n)
=AB=n+2n
=12=3n

=n=4

AX=1(n)=4and XB=2(n)=8

In AABC,
xv || BC
AB _AC _BC
AN AY XY
_, A8 _ AT
Ax AV
—12_AC

4 =
= 40 = 2dem

In right-angled A48C
AC* = AB* + BC*

= {24)* = (12)" + BC?
= B0? = (24)° - (12)
= B2 =576 -144
= BC? = 432

= BC = 1243em

Solution 12:
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(i) In right-angled AABC

AC? = AB® + BC*

= (x+6) =[x =3+ (x+4)

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

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

=Zx=11orx=-1

But length of the side of a triangle can not be negative,
=x=11lcm

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

BC = fx+4) =11+ 4)= 15em

AC =[x +6)=[{11+6)=17cm
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(i) In right-angled A4BC

AC*® = AB® + BC?

= {dx +5) = (x)7 + {dx + 4)°

= (16x7 + 40x + 25 = [x? )+ [16x7 + 32x + 16)
=x*-8x-9=0

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

=x =90 x¥=-1

But length of the side of a triangle can not be negative,
= x =Y9cm

L AB = x = 9cm

BC = [4x+ 4)=[36+ 4) = 40cm

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

Exercise 13(B)

Solution 1:

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.

First, we consider the MABD and applying Pythagoras theorem we get,
AB? = AD* + BEP

=k (a-x"

Pe=c—(a-n* ... )
First, we consider the AACT and applying Pythagoras theorem we get,
Ac? = AD? yor?

B =i+

B =pt -
From (i) and {ii) we get,

ef—fa-nt=pt- i

a4 Zax =kt -2

et =gt + b - Dax

Hence Proved.

Solution 2:

oras-theorem-proof-and-simple-applications-with-converse/
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Inequilateral A ABC, AD L BC.

Therefore, BD = DC = /2 cm.

Inright - angled AADC
ACH = ADF+ DC*

2
. 2
".-_1'|52= 2y _ |
= (x) (EJ
s 2
ADE =2
- [2]
=>»“-".D=[£]Gﬂ
2
Solution 3:
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The pictorial form of the given problem is as follows,

A

B ¢  Pythagoras theorem states thatin a right angled triangle, the sguare on the hypotenuse is equal to the sum of the
M squares on the remaining two sides.
First, we consider the AABM and applying Pythagoras theorem we get,

AM? = AR+ BMP
AB =AM -BME L ()

Now, we consider the , 47 +and applying Pythagoras theorem we get,
AC* = AB* + BCP
AR = AC* - BC* L {#)

From (i) and {if) we get,
AME-BM?=aC?-_BC?
AME 4+ BC? = AC? 4+ BM?
HenceProved

Solution 4:

oras-theorem-proof-and-simple-applications-with-converse

€IndCareer

/



https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-13-pythagoras-theorem-proof-and-simple-applications-with-converse/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-13-pythagoras-theorem-proof-and-simple-applications-with-converse/

€IndCareer

We draw , PM,MN,NR

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.

Since, M andN are the mid-points of the sides QR and PQ respectively, therefore, PN=NQ,QM=RM
(i}

First, we consider the APQM, and applying Pythagoras theorem we get,

PM* = PO* + MCP

= (PN +NQY +MQ*

= PN + NO® + 2PN NQ+ MGP

= MW + PN? + 2PN . ND [From’ AMNQ, } ...... )
M =NQ*+1MQ*

oras-theorem-proof-and-simple-applications-with-converse/
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Mow, we consider the ARNO, and applying Pythagoras
theorem we get,
RN = NQ* + RO

= NQ* +(OM + RM)*

= W2+ 0OM? + RM? +20M RM

= MWN? + RM* 4+ 20M REM

Adding (i) and (i) we get,
PMA+EIN® = MN? + FN* + 2PN NO+ MN* + EM* +20M RM

PM +RI® = 2MN° +PN° + RM* + 2PN.NO+20M RM
PMHEI? = 200 + NO* + QM + 2(0NH + 2(0M ™
PMA+RI? = 20N + MW +2 MW

PMA+RI? = sMW*

HenceProved

(ii)
We consider the APOM, and applying Pythagoras theorem we get,

EM* = PO* + MO?

Multiplying both
APM? = 4P0* +AMO HHRLPIYING BY
sideshy 4
, 5 1 1
4PM’ = 4PQ* +4.| ~OR MO =~ O

1
APM* = 4P0* +4-ZQR2

APM® =4P0* +OR®

HenceFProved'
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(iii)
We consider the ARCN, and applying Pythagoras theorem we get,
EN* = NO* + R(*

ARN? =4 NG +40R] [Mulnpljfmg both :|

stdesby 4
2
4 RN =4Q£2+4-(1§PQ] [NQ:%PQ}

ARN? =40R +4. % EO?

ARN? = PO* +40R3

HenceProved

(iv)

First, we consider the APOM and applying Pythagoras theorem we get,

EM* = PO* + MO?

= (PN +NOY + MQ*

= PV + NO* 42PN No + MO’

= MN* 4+ EN? 4+ 2PN NQ me’ AMNG } ______ (i)
M =N+ 0
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Mowy, we consider the ARNG, and applying Pythagoras theorem we get,
RW* = NO* + RO’

= NQ* +(OM + RaMY

= WO+ OM* +RM* +20M RM

= MN* + RM* + 20M RM

Adding (i) and (i) we get,

PM*+RI* = MN® + PN + 2PN NGO+ MN* + RM* +20M RM
PMP+RIF = 2MN° + PN° + RM* + 2PN NO+20M RM
PMAHRI? = 2MINV? 4+ N0 + OM* + 200N+ 2(0M ™)
PMAHEI® = 2MN® + MWV +2 M-
PMHRIF = SMN

4{ PMPARN? ) = 4. 5. (NQ* + MQ%)

4{ PMP+RI?) = 4. 5![%5@];{ +[%Q£ﬂ

[ NO = %PQ,MQ - %QR}

4{ PMP+RI®) = 5 PR

HenceFProved

Solution 5:
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D

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.

In triangle ABC, éB =80 and D is the mid-point of BC. Join AD. Therefore, BD=DC
First, we consider the AADB, and applying Pythagoras theorem we get,

AD? = AB* + BIP
AB* = AD* - BD?
Sirnilarly, we get from rt. angle triangles ABC we get,
A= 4B* + RO
AB? = Ac? - BcR

From (i) and (i) ,
Act—pot = Ap* - BD?
AC? =AD? - B0+ B

1
ACH = ADP — o D? vac? [BD =CD= EBC{|

ACt = AD? 4 30D?

Henceproved.

Solution 6:

oras-theorem-proof-and-simple-applications-with-converse/
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D C

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,
Since, ABCD is a rectangle angles AB,C and D are rt. angles.
First, we consider the AdCE, and applying Pythagoras theorem we get,

Act=pat+opt L ()
Similarly, we get from rt. angle triangle BDC we get,
BD* =B yCr?

_BC? 4 4B In arectangle , opposite i|

sides are equal, . CD = AR
Adding (i) and (i),
ACT4 BD?= AB?*4+ BC?4 CD%4+ DAl

Henceproved.

Solution 7:

oras-theorem-proof-and-simple-applications-with-converse/
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A B
5
-
-
£
-
T
-~
.
-,
-
-
x\

=l
D c

In quadrilateral ABCD, #B = 907 and 20 = 9P,
So, AMBC and AADC are right-angled triangles,

In AABC using Pythagoras thecrem,
AC? = AB® + BC*?
= AB% = ACZ-BC2......... (i)

In AADC, using Pythagoras theorem,
AC? = ADF L DCE L0

1HS = 2AC® - AB*

= 24C% -(AC? - BC?) [fromii]
= 2AC* - AC?+ BCH
- AC* 4+ BCE
= AD% 4+ DC* 4+ BCE [Fram (i 1]
= RHS
Solution 8:
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B F C
o

E G

A H D

Draw rectangle ABCD with arbitrary point O within it, and then draw lines OA, OB, OC, OD. Then draw lines from point O perpendicular to the
sides: OFE, OF, OG, OH.

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.

Using Pythagorean theorem we have from the above diagram:

OA? = AHZ+ OHZ = AH? + AE?

0C?=CG2+ 0G2=EB?+HD?

OB?=E0?+BE?= AH?+BE?

OD?=HD?+ OH? = HD?+ AE?

Adding these equalities we get:

0AZ+0C2= AHZ+HD?+ AEZ+ ER?

OB?+0D?= AHZ+HD? + AEZ+ EB?

From which we prove that for any point within the rectangle there is the relation
0A2+0C2=0B%+0D?

Hence Proved.

Solution 9:

DS //WWW.INJ

ras-theorem-proof-and-simple-applications-with-converse
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Here, we first need to join OA, OB, and OC after which the figure becomes as follows,

A

B 3

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. First, we consider the AARD and applying Pythagoras theorem we get,

AC? = AR*+ OR?
AR = AP —ORE L ()

Similarly, from triangles, BPOLCOOAQCQC PO and BRO we get the following results,

BP* = Bo* —oF* D
co’ =oct —oQb . G
Ao® = a0® o' )
cPt - ot - oPt )
BR* = 0B* —0OR° . (vi)

Adding (i), (if) and (i) we get
AR + BP* + 0 = 40® - OR® + BO® - OP®

+oct-og . (i)
Adding (iv), (v) and (vi),we get,
2 2 2 2 2 2 2
Ay +COF + BR = A0 - OR + BD - OF

+ O — DQ2 ...... (wiil)
From (vii} and (viii), we get,
ARZ + BP? + CQ? = AQ? + CP? +BR?

Hence proved.
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Solution 10:
B
A 11— ¢
D

Diagonals of the rhombus are perpendicular to each other.

In quadrilateral ABCD, £AQ0D = 2000 = 9,
So, AAOD and ACOD are right-angled riangles.

In A800 using Pythagoras theorem,
AD? = 04 + OD?
=047 = AD? - 007 (i)

In ACOD Using Pythagoras theorem,
Co? = oC% 4+ Qn?
=0C%= CD%- 0D (ir)

[HS = 047+ oc?

= AD? - OD* 4+ CD?- OD* [frori land(ii 1]
= AD? L CD% - 200°
2
= AD? 4 AD? - 2{%J [ﬂD=CDandDD=%}
2 2

Z

= 2407 - B0
2

= RHS
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Solution 11:

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.

We consider the AACD and applying Pythagoras theorem we get,
AC? = AP+ DC?
= (AB* - DEY +( DB+ BCY
= BC* - DB*+ DB+ BC? +2DB . BC (Given, A8 = BC)
=28* +2D8. BC
=28C(BC+DE)
=28C. DC

HenceProved.

Solution 12:

c D
In anisosceles triangle ABC; AB = AC and D is point on BC produced. Construct AE perpendicular BC.

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.

We consider the rt. angled AAED and applying Pythagoras theorem we get,
AD* = 4E* + EIF
AD* = AB* +(EC+CDY L (1)

[ D= EC+CD]

Similarly, in A4FC

A = AR+ BCP
AR = dC? = AR s {3
putting AF® = AC? — BC%in (i), weget,
AD? = AC? - BCR 4 (EC+ !
= AC? +CD{CD 4 2R
AD? = AC? 4+ BD.CD [-2BC+CD = BD]

HenceProved
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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.

We consider the rt. angled p 4,~+pand applying Pythagoras theorem we get,
CD* = AC® + ADP

CD* = AC* +(AB + BDY [+ AD=AB+ED)

CD* =AC*+ AB*+ BD*+ 248 BD
Similarly, in p g ger .

BCP = ACP + AR

BC* =248 [4B = AT
AB? = %Bc2 ...... (ii)

Putting, AB* from (ii} in (i) we get,

cn? =Ac:*2+%5'c:2 +B0*+248 BD

CDP—BD?= A8+ AR  +248 (AD- AB)
CDP—BD*= AB*+ AB* +2AB. AD- 248"
CDP—BD?*=24B. AD
DC*—BD*=24B. AD

Hence Proved.

Solution 14:

oras-theorem-proof-and-simple-applications-with-converse/
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In right angled AADE
AB® = AD? + BD?
= ADF = AR -BDZ .00

AC = AD+ DC
= AC? ={4AD + DCY’

= AC% = ADF 4 DCF 4 24D« DO

= ACF = AR -BDF L DO+ 24D = DC [fromdi]]
= AC% = ACT —BD?+ DC* + 24D« DT [AB = AC]
= B0 -DC% = 28D xDC

Solution 15:
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Here,
BD: DC =13
1 3
— BD = - BC and CD = 2~ BC
4 4
A0 = ap® v b and AB® = AD* + BD®
Therefore,

Act - AB* = c0* - BD*

3 2 1 2
=| ZBc | -| =BC
4 4
9 2 1 2

=—FC - — 8O
16 16

1
- —BC*?
2

L 24c% — 248 = BC?
2407 = 2.45% + BC*

Hence proved
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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