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4

D 
B C 

A 

3 2

( ABD :  ACD)

AB AC P, Q  

APQ = 
1

4
  ABC.

70  ABC

  5bs cª‡kœi mgvavb   



 

4

D 
B C 

A 

3 2

 ABD = 
1

2
  BD  AD = ( )

1

2
  2  4

= 6

 ACD = 
1

2
  CD  AD 

  = ( )
1

2
  2  4

4

 ABD :  ACD = 6 : 4 = 3 : 2 (Ans.) 



 

B C 

A 

5

P Q 

ABC AB AC P, Q

 APQ = 
1

4
  ABC

P, Q, P, C

  

ABC CP [ P, AB 

 APC =  BPC

  APC = 
1

2
  ABC

 APC [ Q, AC

PQ

 APQ = PCQ 

  APQ = 
1

2
  APC 

  = 
1

2
 . 

1

2
  ABC 

  = 
1

4
  ABC



A 

B 

E F 

D C 

70 

5

X 

ABC X = 70

 ABC

X = 70

BC D

D X = CDE

 C DE || CF A BC || AF

 DE CF E F

 CDEF

AwZwi³ m„Rbkxj cÖkœ I mgvavb 





 ABCD AC BD

O

AO = CO BO = OD.

 AOB =  BOC = 

COD =  AOD.

  6bs cª‡kœi mgvavb   

A B 

D C 

O 

ABCD AC BD O

ABCD AC  BD

O AC BD

O

AO = CO BO = DO. 

 

AB  CD 

 AC

 BAC = DCA. 

  OAB = OCD 

AB  CD BD

 ABD = CDB 

 OBA = ODC 

OAB OCD-

OAB = OCD 

 OBA = ODC 

 AB = CD 

 

 

  OAB  OCD 

 AO = CO BO = DO.





ABCD AC BD

O

 AOB  BOC

  COD  AOD

ABCD AC

BD O

AO = OC BO = OD. 

ABC BO 

   AOB

 BOC

BCD CO  

   BOC

 COD

CAD DO 

   COD

 AOD

  AOB = 

BOC =  COD = 

AOD.

[ BO = OD]

 ABCD ABEF AB-

AB DE

ABCD

ABEF.

ABC- 81 27
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A 

D F C E 

G B 

ABCD ABEF AB- AB

DE

ABCD-

ABEF-

ADF BCE-

AD = BC. 

ADF = BCE   

AFD = BEC 

 ADF  BCE 

- ADF = - BCE 

ABED 

− BCE-

 AD  BC, DE 

[AF  BE, DE 





ABED − 

ADF-

 ABCD

ABEF 

A C CG AB G

ABC-
1

2
  

= 
1

2
  AB  CG = 

1

2
  27  CG 

 
1

2
  27  CG = 81 

  CG = 
81  2

27
 

  CG = 6  

 ABCD = AB  CG 

  = (27  6) 

= 162 

ABEF = AB  CG 

   = (27  6) 

=  162 

 ABCD- ABEF-

162

 ABC AB C

AB2 = BC2 + AC2.

A

4

3

A

  8bs cª‡kœi mgvavb   

ABC ACB

AB AB2 = AC2 + BC2. 

 AB, AC BC ABED, ACGF 

BCHK C AD BE

CL

AB M DE L C

D B F

A 

F 

G 

H 
C 

K 

B M 

D L E 

CAD FAB

CA = AF, AD = AB  

CAD = CAB + BAD

 =  CAB + CAF 

BAF 

CAD  FAB 

CAD

ADLM AD

AD CL

ADLM 

= 2 CAD) 

BAF

ACGF AF

AF BG

ACGF  

= 2 ( FAB) 

 = 2 CAD)  

ADLM = ACGF 

C, E A, K

BELM = 

BCHK 

(ADLM + BELM) = 

ACGF +  BCHK 

ABED = ACGF 

+ BCHK 

AB2 = AC2 + BC2   

[BAD =CAF=1 

- -

4

3

A

B C

A AB

B BC

AB = 4 BC = 3





A (AC)

AC 

90

 ABC ABC = 90 AC

AC2 = AB2 + BC2   

  = (4)2 + (3)2  [ AB = 4 BC = 3] 

  = 25 

  AC = 25 = 5 

 5

  ABC AB AC X Y. 

A 

B C 

X Y 

 

AXY
1

4
(-

ABC

AXY 60

ABC
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A 

B C 

ABC

ABC- AB AC

X Y

 AXY-
1

4
    ABC

A 

B C 

X Y 

B, Y

ABC-  Y, AC-

 BY

 BY - ABY-

1

2
    ABC-

X, AB- XY

 XY -  

AXY-

1

2
  - ABY-

 AXY-

 

 = 
1

2
  -  ABY-

1

2
  

1

2
 (- ABC) 

 = 
1

4
 (- ABC) 

   AXY-
1

4
 ( 

ABC

1

2
  

AXY 60

  AXY-
1

4
(-  ABC-

60
1

4
   ABC

  ABC 240

 ABC A = 

D, AC

 BC2 + AD2 = BD2 + AC2.

D, E AB AC

DE2 = CE2 + BD2.
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B 

A C 
D 

ABC A = 

D, AC B, D

BC2 + AD2 = BD2 + AC2. 

 ABC A = BC

 BC2 = AB2 + AC2 ..............(i) 

 ABD AB2 + AD2 = BD2 

 AD2 = BD2 − AB2 .............(ii) 

 (i) (ii) BC2 + AD2 = AB2 + AC2 + BD2 − AB2. 

  BC2 + AD2 = AC2 + BD2





ABC A = D E

AB AC D, E

DE2 = CE2 + BD2 

AC E

AE = CE

D, AB

 AD = BD 

A =  

C 

A 
B D 

E 

 

 ADE DE. 

  DE2 = AE2 + AD2 

 DE2 = CE2 + BD2 [ AE = CE AD = BD]

 x ABCD

x ABCD
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x

A B

D

C

x ABCD

 

x x x 

A G B F 

C 

H D K 

ABCD x

x

ABCD

B, D

C CF  DB CE, AB

F

AF G AG A x

GAK G GH  AK D

KDH  AG AK GH K H

AGHK 

 

3x 4x 5x 72

x 

2000
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3x, 4x 5x

72

 3x + 4x + 5x = 72 

 , 12x = 72 

  x = 6 (Ans.) 



D 

A 

B 
24

C 

3018

x = 6



3  6 = 18 4  6 = 24 5  6 = 30

AB = 18 BC = 24 CA = 30

B AC

BD

AD = CD = 
30

2
 = 15

ABC BD

 AB2 + BC2 = 2(BD2 + AD2) 

 182 + 242 = 2(BD2 + 152) 

 900 = 2(BD2 + 225) 

 900 − 450 = 2BD2

2BD2 = 450 

 BD2 = 225 

  BD = 15 

  15 (Ans.) 

 AB = 18 BC = 24

AC = 30 AD = 15 BD = 15



ABD 

  BCD 

 ABD S = 
AB + BD + AD

2
 

  = 
18 + 15 + 15

2
 

  = 24

ABD S(S − AB) (S − BD) (S − AD)  





  = 24(24 − 18) (24 − 15) (24 − 15)   

  = 24  6  9  9  

  = 11664 

  = 108

2000

 (2000  108)

= 2,16,000

wbe©vwPZ m„Rbkxj cÖkœ I mgvavb 



A 

B C 

D E 

P 

D  E, AB AC

 ADE = 
1

4
  (  ABC).

P, BC 4AP2 = 3AB2.
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ABC ACB AB

 AB2 = BC2 + AC2 

A 

C B  

ABC AB AC D

E.  ADE = 
1

4
 (

ABC

A 

B C 

D E 

C, D D, E

D, AB-

CD, ABC-

   ACD = 
1

2
( ABC) 

ACD- AC

E. 

  DE, ACD-

 ADE =  
1

2
 ( ACD) 

 

 

 

 = 
1

2
  

1

2
 ( ABC) 

 = 
1

4
 ( ABC) 

  ADE

1

4
 (  ABC

ABC BC P AP, BC

4AP2 = 3AB2. 

A 

B C P 

ABC  AB = BC = CA 

 PB = PC = 
1

2
 BC 

ABP APB = 90

AB = 

 ABP

APB

AB2 = AP2 + BP2 

 AB2 − BP2 = AP2 

AP2 = AB2 − ( )
1

2
BC

2

 

AP2 = AB2 − 
BC2

4
 

AP2 = 
4AB2 − BC2

4
 

4AP2 = 4AB2 − AB2 

  4AP2 = 3AB2.

ABC

AP P, BC

 AP, BC

 ABC DBC BC

BC AD





 ABC 

BCD

ABC AD, 

BC- 4AD2 = 3AB2.
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AB CD

A B 

C D 

AD, ABC

A 

B C D 

ABC BCD BC

BC AD

 ABC  BCD

E D 

B C 

F A 

BC B C BE CF

AD E AD F

EBCF

EBCF  ABC

EBCF BC BC ED

 ABC = 
1

2

EBCF) 

  BCD
1

2
 ( EBCF) 

  ABC  BCD

ABC AD, BC

4AD2 = 3AB2. 

A 

B C D 

 

ABC  AB = BC = CA 

 BD = DC = 
1

2
 BC 

ABD ADB = 90

AB = 

 ABD

ABD

AB2 = AD2 + BD2 

 AB2 − BD2 = AD2 

AD2 = AB2 − ( )
1

2
BC

2

 

AD2 = AB2 − 
BC2

4
 

AD2 = 
4AB2 − BC2

4
 

4AD2 = 4AB2 − AB2 

  4AD2 = 3AB2.

ABC

AD D, 

BC

 AD, BC



C 

A 

M B 

90 x 

AB2 = AC2 + BC2 − 2BC.CM.

x

ABC
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ABC C AM, BC

 AB2 = AC2 + BC2 − 2BC.CM. 

C 

A 

M B 

90 

ABM  AMC 

 

AMC

AC2 = AM2 + CM2 

 AC2 − CM2 = AM2 

AM, BC 





  AM2 = AC2 − CM2 

ABM

AB2 = AM2 + BM2 

   = AC2 − CM2 + BM2 

  = AC2 − CM2 + (BC − CM)2 

  = AC2 − CM2 + BC2 + 

CM2 − 2BC.CM 

  AB2 = AC2 + BC2 − 2BC. CM  

 BM = BC − CM] 

 

ABC x

x 

 ABC 

A F G 

B E C 

BC E EC E

x CEF A BC

AG  EF F  C

EF CG

AG G ECGF



ABC A = BE CF

4(BE2 + CF2) = 5BC2
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C 

A 
B F 

E 

ABC A = BE CF

BE2 = AB2 + AE2 

  CF2 = AC2 + AF2 

  4(BE2 + CF2) = 4(AB2 + AE2 + AC2 + AF2) 

  = 4(AB2 + AC2) + 4AE2 + 4AF2 

  = 4BC2 + (2AE)2 + (2AF)2 

  = 4BC2 + AC2 + AB2 

  = 4BC2 + BC2 

  4(BE2 + CF2) = 5BC2 

 ABC AD ⊥ BC. 

3AB2 = 4AD2

AB AC

x y AXY = 
1

4
 

ABC.

  17bs cª‡kœi mgvavb   



D 

A 

B C 

ABC AB = BC = CA AD ⊥ BC. 

 ABC

AB = BC = CA AD, BC

4AD2 = 3AB2 

 

AD ⊥ BC 

 ADB = ADC = 90 

 ABD ACD-

AB = AC [ ABC

AD = AD 

 ABD  ACD [  

BD = CD 

  BC = 2BD 

 ABD- ADB = 90 

 AB. 

 

AB2 = AD2 + BD2 

 AD2 = AB2 − BD2 

 4AD2 = 4AB2 − 4BD2 4

4AD2 = 4AB2 − (2BD)2 

 4AD2 = 4AB2 − BC2 [ BC = 2BD ] 

 4AD2 = 4AB2 − AB2 [ AB = BC] 

  3AB2 = 4AD2 







A 

B C 

X Y 

ABC- AB AC X

Y  X, Y

 AXY = 
1

4
 (- ABC

B, Y

( ABY-  XY, AB

 AXY = 
1

2
 (- ABY) 

  ( XY   ABY-

ABC- BY, AC-

-  ABY = 
1

2
 ( ABC)

- AXY = 
1

2
 { }

1

2
 ( ABC)  = 

1

4
 (- ABC) 

  AXY
1

4
- ABC

 AXY = 
1

4
 ABC

 

D 

C 

A B 
X 

2X 

x

x ABCD

ABCD
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2x + x = 180 

 3x = 180 

 x = 60 

  x = 60 (Ans.) 



x = 60



 ABC AC2 = AB2 + BC2. 

B = 

CE AF 4(CE2 

+ AF2) = 5AC2.
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A 

B 
C 

90 

ABC-

AC2 = AB2 + BC2 ABC = 90 



A 

B 
C 

D 

E 
F 

ABC  AC2 = AB2 + BC2 

 B = 

DEF E = 

DE = AB EF = BC 

 E



DF2 = DE2 + EF2 

 DF2 = AB2 + BC2  DE = AB

DF2 = AC2 EF = BC] 

  DF = AC 

 ABC DEF-

AB = DE 

BC = EF 

AC = DF 

  ABC  DEF 

  B = E  

E = 

 B = 



C 

B 
A E 

F 

ABC B = 

ABC = 90. AF CE BC AB

4(CE2 + AF2) = 5AC2 





AF, BC

 BF = CF = 
1

2
 BC 

 CE, AB

 BE = AE = 
1

2
 AB 

 ABC ABC = 90 

  AC



AC2 = AB2 + BC2 .............................(i) 

 ABF- AF 

 AF2 = AB2 + BF2 .............................(ii) 

 BCE- CE 

 

CE2 = BC2 + BE2 .....................(iii) 

 (ii) + (iii)

AF2 + CE2 = AB2 + BF2 + BC2 + BE2 

 AF2 + CE2 = BF2 + BE2 + AC2  [(i) 

4(AF2 + CE2) = 4(BF2 + BE2 +AC2) 

 4(AF2 + CE2) = 4BF2 + 4BE2 + 4AC2 4

 = (2BF)2 + (2BE)2 + 4AC2 

    [ 2BF = BC

= BC2 + AB2 + 4AC2 2BE = AB] 

   = AC2 + 4AC2  [(i) 

 4(CE2 + AF2) = 5AC2 

  

A B 

C 

 

D, AB

BC2 + AD2 = CD2 + AB2
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A 
B 

C 

D 

E 

 ABC A = BC = a, AB 

= c AC = b. 

 BC2 = AC2 + AB2 

 a2 = b2 + c2 

A 
B 

C 

D 

E 

b a a 
c 

c b  

 AB D BD = AC = b D

AD DE  DE = AB 

= c C, E B, E

 

ABC DEB

AB = DE = c, AC = DB = b. 

BAC = EDB. 

 ABC  DEB 

  BC = EB = a BCA = EBD 

 CA ⊥ AD ED ⊥ AD, CA || ED. 

 CADE 

ABC + BCA = 

 ABC + EBD = 

ABC + EBD = 

ABC + CBE + EBD = 

 CBE = 

CADE  CAB

  CBE  EBD

 
1

2
 AD (AC + DE) = 

1

2
 . bc + 

1

2
 a2 + 

1

2
  bc 

 
1

2
 (c + b) (b + c) = bc + 

1

2
 a2 [ AD = AB + BD] 

 
1

2
 (b + c)2 = bc + 

1

2
 a2 

 
1

2
 (b2 + 2bc + c2) = bc + 

1

2
 a2 

 
1

2
. b2 + bc + 

1

2
 c2 = bc + 

1

2
 a2 

 
1

2
 b2 + 

1

2
 c2 + 

1

2
 a2 

  b2 + c2 = a2 



C 

A B D 

ACB- A = D, AB

C, D

BC2 + AD2 = CD2 + AB2 

ABC BC 

  BC2 = AB2 + AC2 .......(i)

ACD CD 

 CD2 = AC2 + AD2 





AD2 = CD2 − AC2 .........(ii) 

 (i) (ii)

 BC2 + AD2 = AB2 + AC2 + CD2 − AC2 

 BC2 + AD2 = AB2 + CD2 

  BC2 + AD2 = CD2 + AB2 

m„Rbkxj cÖkœe¨vsK DËimn 
 PQRS MQRN

QR

QR = 8 5

 QRS = 
1

2
MQRN).

 ABCD EBCF BC

AF BC

ABCD

EBCF

ABCD



AB2 = BC2 + CA2.

 ABC A BC

BC2 = AB2 + AC2.

BE CF 4(BE2 + CF2) 

= 5BC2.

 

Q 
R 

P 

S 

T 

b c 
a 

a b  

POST 

PRT  

PR2 = PQ2 + QR2

 PQR MP ⊥ QR N, PR

4PM2 = 3PQ2. 

MN =
1

2
 PR. 

 

A 

B C 

D 

E F  

AB

DE
 = 

BC

EF
 = 

AC

DF

ABC AD ⊥ BC 4AD2 = 

3AB2

Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb
  

P 

Q M 
R 

N 

 

PQR PM QN 

PM = QN

PQ + PR  2PM

PQ2 = PM2 + QM2 PMQ = 1
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P 

Q M 
R 

N 

PQM PQN

 PQ = PQ 

 QM = PN  [ PM QN





Q = P 

  PQM  PQN 

PM = QN



P 

O R 
M 

E 

PM E PM = ME E, 

R

PQM EMR

PM = EM  

QM = MR  PM

PMQ = EMR 

 PQM  EMR 

 PQ = ER 

  PRE

PR + RE  PE  

PR + PQ  PE  [ PQ = ER] 

 PQ + PR  PM + EM 

 PQ + PR  PM + PM  [ EM = PM] 

  PQ + PR  2PM 



Q M 

P 

V W 

U 

UVW

PM = UW, QM = VW W = 1 

W = 1

 UVW UV2 = UW2 + VW2 

  = PM2 + QM2 

 [ PM = UM, QM = VW] 

 UV2 = PQ2 [ PM2 + QM2 = PQ2] 

  UV = PQ 

 PQM UVW

PQ = UV 

  PM = UW 

  QM = VW 

   PQM  UVW 

 UWV = PMQ 

 PMQ = 1 [ W = 1 

  

P 

S 

O 

R 
Q 

 

QOS 

PQ = QR

QOS QOS

= 3 3 : 2
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 OP = OQ

 OPR = 30

OR ⊥ PQ

POR = QOR = 60 

 QOS = 180 − (POR + QOR)  

[ POS

= 180 − 60 − 60 

  = 60 (Ans.) 



P 

S 

O 

R 
Q 

 O PQS PQ

O OR

PR = QR. 

 

 OR ⊥ PQ

ORP = ORQ = 

OPR OQR

OPR OQR

OP = OQ 

OR = OR 

 OPR  OQR 

 PR = QR. 



QOS-

QOS = 60 

 OQ = OS 

OQS = OSQ = x 






OQS + OSQ + QOS = 180 





 x + x + 60 = 180 

 x = 
120

2
 = 60 

  QOS- 60 QOS

QOS = 
3

4
 r2

QS QOS = 60

QOS
60

360
 r2 

1

6
 r2 

  QOS : QOS = 

3

4
 r2

1

6
 r2

 = 



3

4
  

6

 
 

  = 
3 3

2
 = 3 3 : 2 

  


