Exercise 13(B)

Solution1:

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 AAED and applying Pythagoras theorem we get,
AB* = AD? + 5D

e? =k +(a-x)*

B=-a-0 i)
First, we mﬂsiﬁerthe_ﬂﬁ:m and .applying Pyﬂ'la:_g_ura_g-theorem we get,
AC® = ADP +ODP

P=b+x

H=b - )
From (i) and {if) we get,

.t_‘_ﬁ o Eﬂ_ x)?. =b§_.xﬂ

et =2t Zar=b -4

cd=a' +8 - Zax

Hence Proved.

class24




Solution 2:
A

Inequilateral A ABC, AD | BC.

Therefore, BD = DC = %/2 cm.

Inright - angled AADC
AC?= AD? + D2

={x) = ADZJF[%T

= AD? = (x?) - [%T

2
= AD _[—2_
X
D=2

= A [2]077

Solution 3:
The pictori

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

Now, we consider the 4 4z ~and applying Pythagoras theorem we get,
Ac? = AB* + B
AB = At -B? (i)

From (i} and {if) we get,

AW -BM*=AC-BC?
AM? + BC2 = ACE 4+ BME

HenceProwed



Solution 4:
P

We draw , PM.MNNR

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 PO respectively, therefore, PN=NQ.QM=REM

{i)

1

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

PM* = PGP + MO®

= (PN + M) +MQ*

= PN + NQ* +2BN No+M0°

= MN® 4 BN 4 2PN NQ me’ - } ...... &)
BN =N O

Now, weconsigder the B RN And applying Pythagoras
theoremwes get.
RN = Mo+ RO

= NO* +(QM + RM)*

= NO* + QM+ EMP + 200 RAF

= MI? + R+ 208 RAf

Adding (i) and (i) we get,

PMPHRIT? = MI? + PN? + 2PN NO+ MN® + EM? + 200 RM
PM4+RI = MM + PN + RM? + 2PN NO+20M RM
PROHRI? = 202 + WO + OM° + 200N + 2(0M )
PMHRN? = 2MN? + MN° + 2 MI°
PMAHRI? = SMN°
HenceProved

(i)

We consider the APOM and applyving Pythagoras theorem we get,

EM? = POP 4+ MOP

Mislsnlyinatoth
4PM? = APOP + AMO? e
sidesby 4
5 5 e 1
4PM’ = 4PQ" +4. SOF MO = OF

1
APM* =4PG +4.—0R*
4

APM* =4P0* + QR

HenceProved”



We consider the ARON, and applying Pythagoras theorem we get,
BN = NOP+R(*

Maultiplying both
ARN® = 4NQ* +40R { e e }

stdesby 4
1 ¥ 1
4 RN =4QR2+4-(§PQ] {NQ=§PQ}
ARN? =40 R +4&PQ2

4RN? = PO +40R"

HenceProved

(i)
L

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

BPM*® = POR + MOP

= (PN + QY + MQ*

= PN + NO* +2PN.NO + MO?

= MIP + EN® +2EN N me’ AR } ...... &)
M =N+

Mo, we consider the ARND, and applying Pythagoras theorem we get,
RN = NP +RG’

= MO* +(OM + RM)?

= MO+ OM* 4 BEM: +200M RM

= MM+ RM + 20M RM

Adding (i) and (iffwe get.
PMA+RIN = MWV + PN® + 2PN NQ+ MN* + RM +20M BRM
PMP4+RIN® = 2MN® + PN + RM? + 2PN NQ +20M RM
PMPHRIN? = 2MN° + NQ* +QM* + 200N + 2(0M %)
PMAHRIT = 2MNF + MN? + 2 M0
PMA+RI? = sMW°
4{ PMPHRIT) = 4. 5. (NQ* + M0

13
(572 +(5e7) }
{ No = IEPQ,MQ = lQR}

4[PMPHRIT) = 4. 5.

2
4{PM’*+RN2} = 5PR*

HenceFroved



Solution 5:
A

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.

Intriangle ABC, éB = 20° and D is the mid-point of BC. Join AD. Therefore, BD=DC
First, we consider the AADE, and applying Pythagoras theorem we get,

AD? = ABR* + B*
AR? = AD* — BD*

Sirnilarky, we get fromrt. angle triangles ABC we get,

AC? = AB* + BC®
AB* = AC* - BCP

Fram (i) and (i},
AP — g = Ap? - B0?
At =AD*— B0+ B

1
AC® = AR —cD? +acn? [B.D —CO= EBC}

AC? = ADA 43007

Hence praved,

Solution 6:

D C

Pvthagoras 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.Cand D are rt. angles.
First, we consider the s 4/ and applying Pythagoras theorem we get,

ATt = DA +oD?
Similarly, we get from rt. angle triangle BDC we get,
B =B 4oL

In arectangle , opposite
—BC* + AR i }

sides are equal,; CD=A8
Adding (i) and (i} .
AT+ BD? = AB*+ BC* 4+ CD*+ DAP

Henceproved.



Solution 7:

A B
-~
-
-
-
-
g,
-~
-
-
-
-
T

H
D c

In quadrilateral ABCD, £B = 90F and 20 = 9CF,
S, MBC and AADC are right-angled triangles,

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

In AADC, using Pythagoras theorem,
ACT = ADR L DO LD

LHS = 240% - A8

= 2AC% -(AC? - BC?) [Frormii)]
= 24C% - AC?+ BC?
= Ac®y BCt
= AD% + DC*+ BCE [From(ii 1]
= RHS
Solution 8:
(s}
E G
A H D

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

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.

Using Pythagorean theorem we have from the above diagram:

OAZ = AH?+ OH?Z= AHZ + AE?

0C?=CG%2+0G2=EB2+HD?

OB?=E0Q?+BE?= AH?+BE?

OD?=HD?+0H?=HD?+ AE?

Adding these equalities we get:

OA?+0C?=AH?+ HD? + AE? + EB?

OB?+0D?=AH?+ HD? + AE? + ER?

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

Hence Proved.,



Solution 9:
Here. we first nead to join OA, OB, and OC afterwhich the fisure becomes as follows,

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 A 4 ra and applying Pythagoras theorem we get,

AO* = AR*+ OR?
AR* = A - OR sl

Similarly, from triangles, EPO.COCQASQCPO and BRO we get the following results,

Pt = pot—oF® . up

co®=o0c? -0 ... (i
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From (vii} and (viii), we gat,

ARZ+BP?+CQ?=AQ? + CP2+BR?

Hence proved.



Solution 10:

Diagonals of the rhombus are perpendicular to each other.

In quadrilateral ABCD, 2400 = 2000 = QF,
S, AAOD and ACOD are right-angled rriangles.

In AA0D using Pythagoras theorem,
ADZ = 047+ 0D
=04 = AD% - ODR (i

In ACOD ysing Pythagoras theorem,
Co* = Q%+ ODF
SEER - TS e (if)

LHS = 04% + 00
= AD* - 0D 4+ CD*- OD® [fromdi land(ii 1]
= AD® L C0* - ZoD®

2
= ADR L ADZ - 2[%} {AD=CDameD=%}

= 24D% - &

= RHS

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 Adcnand applying Pythagoras theorem we get,

AT = AR + DC?
= (AR~ DEYY (DB 4+ B
=B DR+ DB+ BC 4+ 208 BC (Given, AB = BC)
= 2B+ 2DE BT
= 2BC(RC+ DE)
= 2BC.-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 pAFnand applying Pythagoras theorem we gef,

AD* = AE* + ED?

AD? = AB* 4 (BC+CD)?
[ ED=EC+CD]

Similarly, in AAEC

AC® = AR® + BCP

AR = AP - ECt {3

putting AE? = AC? — BC? in (1), we get,
AD? = AC* - BCP + (BC+CDY?

= AC* +CD(CD + 2 EC
AD? = AC? £ 8D CD [-2ECHED =BD]
HenceProved

Solution'13:

Pvthagoras theorem states that in a right anzgled triangle. the square on the hypotenuse is equal to the sum of the squares on the remaining two
;L?eeiuljnsicler the rt. angled s 4=y 3nd applying Pythagoras theorem we get,

CDP = AC* + ADP

CD* = AC* +(AB + BD)? [ AD = AB+RD)]

CDP = AC 4+ AB 4+ BD*+ 248 . BD . ()

Similarly,in p 4 per

BrP = At + 45

BC? =248° [48=AC]
AB* = %Bcﬂ ...... (i)

Putting, Ap? from {ii} in (i) we get,

cD* = ac? +%BC2 +BD* 4248 BD

CD*- BD*= AB*+ AB* +24B (AD- AB)
CD*—BD*= AR+ AB* +2.48. AD - 2AR*
CD*-BD*=248. AD
DC?—BD*=24R. AD

Hence Proved.



Solution 14:
B

In right angled AADE
AB* = AD? 4 BD?
= AD® - ABZ-BDE. ...

AC = AD + OC

= AC? = (4D +DCY

= AC? = ADZ 4 DO 4 240 % DO

= AC2 - AR -BDZ L DO+ 240 x DO
= AC? = AC? - B0+ DO 4 2AD x OC
= B0%-DC% = 24D x DT

Solution 15:
Here,

BDIDC =13

1 3
= BD = —BC'and €D = —BC
4 4

[frorm(i]]
[4B = AC]

AC” = AD* +CD” and AB® = AD" + BD®

Therefore,

AC* ~ 4B* = cD® ~ BD?

2 WmE £y 2
e | o Eipe
4 4

) 1

S B

16 16

1 2

— BC
2

L 2AC* — 248 = BA?
24c? = 2.48% + BC?

Hence proved



