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Abykxjbxi cÖkœ I mgvavb 
 

ABC B = 60 AC2 = AB2 + 

BC2 − AB.BC

 

A 

B C D 

60 

 

ABC- B = 60 AC2 = 

AB2 + BC2 − AB.BC 

A BC AD

ABD- cos 60 = 
BD

AB
 

1

2
 = 

BD

AB
 



 cos 60 = 

1

2
 

AB = 2BD 

ADC- ADC

 AC2 = AD2 + CD2 

AC2 = AD2 + (BC − BD)2 

AC2 = AD2 + BC2 + BD2 − 2BD.BC 

AC2 = AD2 + BD2 + BC2 − AB.BC [ 2BD = AB] 

ABD- ADB

 AB2 = AD2 + BD2 

 AC2 = AB2 + BC2 − AB.BC

ABC B = 120 AC2 = AB2 

+ BC2 + AB.BC

 

C B 
D 

A 

120 

 

ABC B = 120 AC2 = 

AB2 + BC2 + AB.BC 

CB AD

ABC ABC = 120

 AC2 = AB2 + BC2 + 2BC.BD. ..............(i) 

CD ABC ABD

ABC + ABD = 180 

120 + ABD = 180 

ABD = 180 − 120 

 ABD = 60 

ABD = BD AB

 cos ABD = 
BD

AB
 





 cos  =  

cos 60 = 
BD

AB
 

1

2
 = 

BD

AB
 

 BD = 
1

2
AB 

(i) - BD

   AC2 = AB2 + BC2 + 2BC. 
1

2
 AB 

 AC2 = AB2 + BC2 + AB.BC

ABC C = 90 BC D

AB2 = AD2 + 3BD2

C D 
B 

A 

ABC- C = 90 D, BC

AB2 = AD2 + 3BD2 

ABC- C = 90 

ABC  AB 

 

AB2 = AC2 + BC2 

 = AC2 + (BD + CD)2  [ BC = BD + CD] 

 = AC2 + BD2 + 2BD.CD + CD2 

 = (AC2 + CD2) + BD2 + 2BD.BD 

[ D, BC BD = CD] 

 = (AC2 + CD2) + BD2 + 2BD2 

 = AD2 + 3BD2 [ ABC C

AC2 + CD2 = AD2] 

  AB2 = AD2 + 3BD2 





ABC- AD, BC BE, AC

BC.CD = AC.CE

B D 
C 

A 

E 

ABC- AD, BC BE, AC

BC.CD = AC.CE 

ABD 

AB2 = BD2 + AD2 

 = (BC − CD)2 + AD2 

 = BC2 + CD2 − 2BC.CD + AD2 

 = BC2 + (CD2 + AD2) − 2BC.CD 

 = BC2 + AC2 − 2BC.CD .................. (i) 

 [ ACD AC2 = CD2 + AD2] 

ABE 

 AB2 = AE2 + BE2 

AB2 = (CA − CE)2 + BE2 

AB2 = CA2 + CE2 − 2CA.CE + BE2 

AB2 = AC2 + (CE2 + BE2) − 2AC.CE [ AC = CA] 

AB2 = AC2 + BC2 − 2AC.CE .................... (ii) 

[ BCE BC2 = CE2 + BE2] 

 (i) (ii) 

BC2 + AC2 − 2BC.CD = AC2 + BC2 − 2AC.CE 

−2BC.CD = −2AC.CE 

BC.CD = AC.CE [−2 ] 

 BC.CD = AC.CE.   

ABC BC P Q

AB2 + AC2 = AP2 + AQ2 + 4PQ2. 

B Q 
C 

A 

P 

ABC BC P Q

BP = PQ = QC; A, P A, Q

AB2 + AC2 = AP2 + AQ2 + 4PQ2. 

ABQ AP [ BP = PQ] 

 AB2 + AQ2 = 2(AP2 + PQ2) 

AB2 + AQ2 = 2AP2 + 2PQ2 ................(i) 

APC AQ [ PQ = QC] 

 AP2 + AC2 = 2(AQ2 + PQ2)   

AP2 + AC2 = 2AQ2 + 2PQ2 ...............(ii) 

(i) (ii)

AB2 + AC2 + AQ2 + AP2 = 2AP2 + 2AQ2 + 4PQ2 

AB2 + AC2 = 2AP2 − AP2 + 2AQ − AQ2 + 4PQ2 

 AB2 + AC2 = AP2 + AQ2 + 4PQ2 

ABC AB = AC BC P

AB2 − AP2 = BP.PC 

B D 
C 

A 

P 

ABC AB = AC BC P

AB2 − AP2 = BP.PC 

A BC AD

ABC AB = AC AD, A BC

D, BC

BD = DC 

ABD- AB2 = BD2 + AD2 .............................(i)  

[

APD- AP2 = PD2 + AD2 .......................(ii) 

(i) (ii)

AB2 − AP2 = BD2 + AD2 − PD2 − AD2 

 = BD2 − PD2 

 = (BD − PD) (BD + PD) 

 = BP.(DC + PD) [ BD = DC] 

 = BP.PC 

 AB2 − AP2 = BP.PC

ABC G

AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2) 

 





B D 
C 

A 

F E 
G 

 ABC BC, CA AB

AD, BE CF G

AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2) 

2 : 1

ABC BC AD

 BD = CD = 
1

2
 BC 

GA = 2GD 

GA = 2(AD − GA) = 2AD − 2GA 

2AD = GA + 2GA [

2AD = 3GA 

 AD = 
3

2
 GA 

AB2 + CA2 = 2BD2 + 2AD2 

 = 2 



1

2
 BC

2
 + 2



3

2
 GA

2
 





 BD = 

1

2
 BC AD = 

3

2
 GA  

 = 2∙
1

4
 BC2 + 2∙

9

4
 GA2 

 = 
1

2
 BC2 + 

9

2
 GA2 .............. (i) 

AB2 + BC2 = 
1

2
 CA2 + 

9

2
 GB2 .......................(ii) 

AC2 + BC2 = 
1

2
 AB2 + 

9

2
 GC2 .......................(iii) 

(i), (ii) (iii)

2(AB2 + BC2 + CA2) = 
1

2
 (AB2 + BC2 + CA2) + 

9

2
 (GA2 + GB2 + 

GC2) 

2(AB2 + BC2 + CA2) − 
1

2
 (AB2 + BC2 + CA2) = 

9

2
 (GA2 + GB2 + 

GC2) 

3

2
 (AB2 + BC2 + CA2) = 

9

2
 (GA2 + GB2 + GC2) 

AB2 + BC2 + CA2 = 
2

3
  

9

2
 (GA2 + GB2 + GC2) 

 AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2)  

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

 70-

K 110  55 M 20 N 10 

 

 A 
B 

X Y 
C D  

 CD L AC M BD N AB 

 

 A 

B C 
 

 BAC

K 45 L 60  90 N 120

 

K  M N

 ABC C = 90, AC = BC = 3 AB = 

K 3  3 2 M 6 N 18 





 DEF −

i. D = 90 EF2 = DE2 + DF2 

ii. D  90 EF2 < DE2 + DF2

iii. D < 90 EF2 < DE2 + DF2

 

 i L i ii M ii iii N i, ii iii 

 ABC −

i. C AB2 > AC2 + BC2 

ii. C AB2 = AC2 + BC2

iii. C AC2 < AB2 + BC2

 

K i ii L ii iii M ii iii  i, ii iii 

ABC AD = 3 BE = 4 CF = 5

P

 AP

K

2

3
L 1 M 

3

2
 2 

 AB2 + BC2 + AC2

K 37.50  66.67  

M 75 N 150 

 A 

B 
C 

D 

4 
5 

 

ACB B AC  CD

 ABC

 AB2 = AC2 + BC2 + 2BC. CD 

L AB2 = AC2 + BC2 − 2BC. CD 

M AB2 = AC2 + BC2 

N AB2 > AC2 + BC2 

 CD

 3 L 4 M 5 N 6 

 A 

C 
B 

5

2 

 

 

 AC

K 20 L 15  10 N 5  

 ABC

K 50 L 100 M 125  150  

7, 8 r

42

 r =

K 1 L 4  6 N 9 

 

K 36 L 48  84 N 96 

31 : wc_v‡Mvivm m¤úwK©Z Av‡jvPbv 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

−

 L M N

 

P 

S 

T 

a b 

A 
B 

x y 

xy AB

K PQ  ab M ST N by 

 

A 

B C D 

AB2

K AB2 + BC2 + 2BC.CD AC2 + BC2 − 2BC.CD 

M AC2 + BC2 + 2BC.CDN AC2 + CD2 − 2BC.CD 

 −

 L

M N

 

K  M N

 

K L  N

 

K  M N





 

K L M 

 

K L M 

 

 L

M N

 5 12

K 4 L 6 M 8  13

 
A 

B C 

45 

ABC- AB = BC B

K 60  90 M 100 N 120 

AB = BC 

BAC = ACB = 45 

  

 ABC + BAC + ACB = 180 

  ABC + 45   + 45 = 180 

  ABC + 90 = 180 

  ABC = 180 − 90 

   ABC = 90 

 

C B 

A 

ABC- C = 60

 AB2 = AC2 + BC2 − AC.BC

L AB2 = AC2 + BC2 + AB.BC

M AB2 = AC2 + BC2 − AB.BC

N AC2 = AB2 + BC2 − AB.BC

 8

6

 10 L 30 M 64 N 100 

 

C B 

A 

4 

5 
3 

 ABC = 

K 45 L 60  90 N 120

 

C B 

A 

12 

13 

90 

 AB 

 5 L 25 M 64 N 100 

AB2 = 132 − 122  

   = 169 − 144 

   = 25 

   AB = 5 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 
D 

F E 

DEF −

i. DF O 

ii. EDF 45 DF > EF 

iii. EF  = O 

 

K i ii  i iii M ii iii N i, ii iii 

 
A 

B C 

D 

E F 

ABC DEF AB = DE, BC = EF −

i. B = 

ii. ABC AC2 = AB2 + BC2 

iii. BC = DF 

 

 i ii L i iii M ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 





E 

D 

C 

A 

B 

45 

45 

ABC AB = 8 BAC = ACB = 45

 BC = 

K 4  8 M 8 2 N 16

 AC =  

K 8  8 2 M 64 N 128

 ACDE  

K 64 L 96 M 112  128 

3(L) : j¤^ Awf‡ÿc (Orthogonal Projection) 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 
A 

B C D 

ABC AC

K BC L BD  CD N AD 

 AC 

A 

B D C 

3cm 
4cm 

2cm 

K 0.29cm L 0.92 M 1.92cm  2.92 

 

AB2 + AB2 = 2 (AC2 + BC2) 

  42 + 32 = 2 (4C2 + 22)  

  16 + 9 = 2 (AC2 + 4)  

  2(AC2 + 4) = 25 

  AC2 + 4 = 
25

2
  

  AC2 + 4 = 12.5 

  AC2 =125 − 4 

  AC2 = 85 

   AC = 292 

 AB2

A 

B D C 

 AC2 + BC2 + 2BC.CD L AC2 + BC2 − 2BC.CD

M AC2 + BC2 + 2BC.ACN AC2 + BC2 − 2BC.AC

 ABC AD, BC

 AB2 + AC2 = 2AD2 + 2BD2

L AB2 + AD2 = 2(AC2 + BD2)

M AB2 + AD2 = 2AC2 + 2BD2

N AB2 + BC2 = 2AD2

 ABC C  

K AB2 > BC2 + CA2
L AB2 < BC2 + CA2

 AB2 = BC2 + CA2
N AB2 + BC2 + CA2

 ABC C  

K AB2 > BC2 + CA2
 AB2 < BC2 + CA2

M AB2 = BC2 + CA2
N AB2 + BC2 + CA2

 ABC C  

 AB2 > BC2 + AC2
L AB2 = BC2 + AC2

M AB2 < BC2 + AC2
N AB2 + BC2 + CA2

 ABC- C = 120

K AB2 = AC2 + BC2
L AC2 = 3BC2

 AB2 = 3BC2
N BC2 = 3AC2

 ABC- C = 120 B = 30  

 AB2 = 3BC2
L AB2 = AC2 + BC2

M AB2 = 2BC2
N AB2 = 3 BC2

 ABC- BC D, AB = AC AC E

AC = CE CD = 1

AD = 4 BE-  

K 3 L 4 M 5  6

 ABCD P Q

 

 AB2 + AC2 = AP2 + AQ2 + 4PQ2

L AB2 + AP2 = AC2 + AQ2 + 4PQ2

M AB2 + AC2 = AP2 + AQ2 + PQ2

N AB2 + AC2 = AP2 + AQ2 + 3PQ2

 

 L M N

 

−

K L





M 

 −

 0 L M 1 N 10

 

−

 L

M N

 

C B 

A 

D 

 ABC- C AD BC −

K AB2 = AC2 − BC2 − 2BC.CD

 AB2 = AC2 + BC2 − 2BC.CD

M AB2 − AC2 − BC2 + 2BC.CD

N AB2 = AC2 + BC2 + 2BC.CD

 

C B 

A 

E D 

 ABC-  AD, BC AE ⊥ BC −

K AB2 − AC2 = 2(AD2 + BD2)

 AB2 + AC2 = 2(AD2 + BD2)

M AB2 + AC2 = (AD2 + BD2)

N 2(AB2 + AC2) = AD2 = BD2

 ABC- C = 90 BC E −

 AB2 = AE2 + 3BE2
L AB2 = 3AE2 + BE2 

M AB2 = 3AE2 − BE2
N AB2 = AE2 − 3BE2 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

C 

A 

B 
D 

i. AC2 = AD2 − CD2 

ii. AC2 = AD2 − BD2 

iii. AC2 = AB2 − BC2

 

L i ii  i iii M ii iii N i, ii iii 

 ADC D = 90 − 

i. AD2 + CD2 = AC2 

ii. AD2 = AC2 − CD2 

iii. ADC
1

2
  DC  AD 

 

K i ii L  i iii M ii iii  i, ii iii 

 ABC AB2 > BC2 + CA2 − 

i. C

ii. A

iii. B

 

K i ii  i iii M ii iii N i, ii iii 

 ABC AB2 = BC2 + CA2 − 

i. A

ii. B

iii. C

 

K i ii L i iii  ii iii N i, ii iii 

 
A 

C B 
D 

ABC −

i. AB2 = AC2 + BC2 + 2BD.BC 

ii. AB2 = AC2 + BC2 − 2BC.DC 

iii. C = 60 AB2 = AC2 + BC2 − AC.BC 

 

K i ii L i iii  ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

A C 

Y 

B 

B A P 

P 

X 

 XY AB  

K AA  AB M BC N AC

 BB AC  





 0 L

1

2
M 1 N 2

 BB AB  

K AB L BC M AA  BC 

P 

R Q 

3.5 O 

3 

4 

 PQR 4, 3 3.5

O

 OP  

K 3 L

3

2

 2 N

3

4
 

 

K 39.69 L 40.57  111.75 N 141.29

A 

E 

C B 
D 

 ABC AD, BC BE, AC

 AD = CD AD2  

K AB2 + AC2  2AE2

M BD2 + DC2
N CD2 + AC2

 AD = CD  AB2 −  

 BD2 + CD2
L BD2 + BE2

M BD2 + AE2
N BD2 + AC2

KwZcq ¸iæZ¡c~Y© Dccv`¨ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 
A 

B C D 

F E 

ABC AD, BE CF BC, AC AB

ABC

K BDF L CED 

M AEF  DEF

 

120 

O 

N 

L 

M 

LMN  NLO

 150 L 130 M 120 N 30

 
80 

50 

x 

x

 130 L 120 M 105 N 100

 

105 A 

E 
C B 

ABC- AB = BC ACE

K 150 L 120  105 N 100

 
A 

B C 

A B 

AC 

K A  AB M B N BC

 
P 

Q R 
S 

QR PS

K QS L QR M PR  SR

 





Q R 

P 

P

K Q  R M PQ N PR

 

K L

 N

 

C B 

A 

D 

 ABC- C AD, BC −  

K AB2 = AC2 − BC2 − 2BC.CDAB2 = AC2 + BC2 − 2BC.CD

M AB2 = AC2 − BC2 + 2BC.CDN AB2 = AC2 + BC2 + 2BC.CD

 

C D 

A 

B 

 ABC- C AD, BC

−

K AB2 = AC2 − BC2 − 2BC.CDAB2 = AC2 + BC2 − 2BC.CD

M AB2 = AC2 − BC2 + 2BC.CDN AB2 = AC2 + BC2 + 2BC.CD

 ABC G AB2 + BC2 + 

CA2 = ? 

K GA2 + GB2 + GC2
L 2(GA2 + GB2 + GC2)

 3(GA2 + GB2 + GC2) N

1

2
 (GA2 + GB2 + GC2)

 ABC AD = 5 BC = 6

AB2 + AC2 =  

K 34  68

M 78 N 122

 6, 7 8

K 9  101

M 142 N 1495

 p, q, r d

K p2 + q2 + r2 = d2
L p2 + q2 + r2 = 2d2

 2(p2 + q2 + r2) = 3d2
N 3(p2 + q2 + r2) = 5d2

 25.75

 3434 L 3494

M 3443 N 4343

(a2 + b2 + c2) = 
4

3
  2575 

  = 3434 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

C B 

A 

E D 

i. AB2 + AC2 = 2BD2 + 2AD2 

ii. AB2 + AC2 = 2(AD2 + CD2) 

iii. AB2 + AC2 = 2BD2 + AD2

 

 i ii M i iii M ii iii  N i, ii iii 

 

 
ABC Q 

P 

R 
S 

PQR  PQS-

i. PQ2 < PS2 + QS2 

ii. PR2 < PQ2 + QR2 

iii. PQ2 
< PR2 + QR2

 

K i ii L i iii  ii iii N i, ii iii 

 
P 

R Q 

B C 

A 

O 

PQR PA, QB CR O

−

i. OA = 
3

2
 OP 

ii. OQ = 
2

3
 QB 





iii. CO = 
1

3
 OR

 

K i  ii L i  iii M ii  iii  i, ii iii 

 

D 
B 

A 

E C 

ABC AD −

i. AB2 + AC2 = BE2 + CE2 

ii. AB2 = AE2 + (BD + DE)2 

iii. AB2 + AC2 = 2(AD2 + BD2)

 

K i  ii L i  iii  ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

A 

C D 
B 

B, CD AC = 6.5 BC = 2.5

 AC  

K BC L BD M AD  CD

 AD2 + AC2 =  

K 17 .25 L 45.25

 59.5 N 84.5

A 

D B 
C 

5

4

AC = 5 BD = 10

 AC  

K BC  CD M AD N AB

 ACB AB2 =  

 AC2 + BC2 + 2BC.CD L AC2 − BC2 + 2BC.CD

M AC2 + BC2 − 2BC.CDN AC2 + BC2 − 2(BC + 

CD)

 AB  

K 74  116 

M 74 N 110

 8

 4 L 8 M 12 N 16 

 

K L M 

 

B E 

A 

D C 

ABC AD, BC AE,BC 

 AB2 + AC2 = 2(AD2 + BD2) 

 L AB2 –AC2 = 2(AD2 – BD2)

M AB2 + AC2 = AD2 + BD2

N 2(AB2 +AC2) = AD2 + BD2  

 

K 1 M 2 N 3

 

K 130 L 100 M 160  120

 ABC - AB = BC 

K ABC = ACB L ABC = BCA

 ACB = BAC N ACB = ABC

 ABC A = 

 BC2 > AC2  + AB2
L BC2 < AC2  + AB2

M AB2  > AC2  +BC2
N AC2 > AB2 + BC2

  

 L M N

  

x Y B 

A 

XY AB 

K AB L BX M BY   

 ABC- C  

K AB2 = AC2 + BC2
L AB2 < AC2 + BC2

 AB2> AC2 + BC2
N AB2>2(AC2 + BC2) 

 8

6   

 10 L 36 M 64 N 100 





 

 

K L  N

 ABC- AD BC 

 

K AB2 + AC2 = AD2  

 AB2 + AC2 = 2(AD2 + BD2) 

M 2(AB2 + AC2) = AD2 + BD2 

N AB2 + AC2 = AD2 + BD2 

 ABC- C = 60  

K  AB2 = AC2 +BC2 + 2BC.AC L AB2 = AC2 

+ BC2 −2BC.AC 

M  AB2 = AC2 + BC2 + BC.AC  AB2 = AC2 

+ BC2 −BC.AC 

 ABC BC AD BC = 8 AD = 

5 AB2 + AC2  

 82 L 41 

M 89 N 178 

  
A 

B C 

50 

D 

 AB = AC 

i. sinACD = cos35 ii. sinABC = cos25 

 iii. cos BAC = sin40 

K i ii L i iii

 i, ii iii N ii iii 

  
A 

B D E C 

 ABC AD 

i. AB2 = AE2 + (BD + DE)2   ii. AB2 + AC2 = BE2 + CE2  

 iii. AB2 + AC2 = 2(AD2 + BD2) 

K i ii  i iii M ii iii N i, ii iii 

A 

D C B 

AB ⊥ BC, D, BC BD = 2 AD  = 3

 BC AC  

K AB  BC M BD N CD 

 AB2 + AC2=  

 26 L 13 M 5 N 25 

−  
B 

X 
A 

M 
Y 

10 
8 

 XY AB  

K XY L BM  AM N AX 

 AM  

 6 L 8 M 10 N 12 

 ABM  

 K 12  24 M 32 N 48 

A 

B C D 

4  

5  

AC = 5 BD = 10 

 AC  

K BC  CD M AD N AB 

 ACB AB2 =  

 AC2 + BC2 + 2BC.CD L AC2 − BC2 + 2BC.CD 

M AC2 + BC2 − 2BC.CDN AC2 + BC2 − 2(BC + 

CD) 

 AB =  

K 74  116 M 74 N 110 

ABC- C AD, BC 

  

i. AB2 > AC2 + BC2  

 ii. AB2 = AC2 + BC2 + 2BC.CD 

 iii. AB2 = AC2 + BC2 + 2AC.CD 

 i ii L i iii M ii iii N i, ii iii 

 BC AB  

 CD L AD M AC N BD 





¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 ABC C AB

BC AC

AC

AB2 = AC2 + BC2 + 2BC.CD

P

AB2 + BC2 + CA2 = 3(PA2 + PB2 + PC2)

  1bs cª‡kœi mgvavb   

B D C 

A 

ABC C

BC D BD ⊥ AD 

BC AC CD

 BC AC CD

ABD ADB

AB2 = AD2 + BD2 

  = AD2 + (BC + CD)2  [ BD = BC + CD] 

  = AD2 + BC2 + CD2 + 2BC.CD 

  AB2 = AD2 + CD2 + BC2 + 2BC.CD ..............(i) 

 ACD ADC

 AC2 = AD2 + CD2 ......................(ii) 

 (ii) AD2 + CD2 (i)

AB2 = AC2 + BC2 + 2BC.CD 

A 

B C 
D 

F 
E 

P 

ABC AD, BE CF

P

AB2 + BC2 + CA2 = 3(PA2 + PB2 + 

PC2) 

 ABC AD, BE CF



AB2 + CA2 = 2(AD2 + BD2) ....................(i) 

 AB2 + BC2 = 2(BE2 + CE2) ......................(ii) 

 BC2 + CA2 = 2(CF2 + BF2) ...............(iii) 

 (i), (ii) (iii)

2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 

2CE2 + 2CF2 + 2BF2 

 2(AB2 + BC2 + CA2) = 2(AD2 + BE2 + CF2) + 2(BD2 + CE2 + 

BF2) 

 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

4(BD2 + CE2 + BF2) 2

4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

(2BD)2 + (2CE)2 + (2BF)2 

 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + BC2 + CA2 

+ AB2 

 [D, E, F BC, CA AB 2BD = 

BC, 2CE = CA, 2BF = AB] 

 3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) 

  3(AB2 + BC2 + CA22) = 4AD2 + 4BE2 + 4CF2 

........(iv) 

 2 : 1

 
AP

PD
 = 

2

1
 

 
PD

AP
 = 

1

2
 

PD + AP

AP
 = 

1 + 2

2

AD

AP
 = 

3

2
 

 2AD = 3AP 

  4AD2 = 9AP2 

4BE2 = 9BP2 4CF2 = 9 CP2 

  (iv)

3(AB2 + BC2 + CA2) = 9 AP2 + 9BP2 + 9CP2 

 3(AB2 + BC2 + CA2) = 9(PA2 + PB2 + PC2) 

  AB2 + BC2 + CA2 = 3(PA2 + PB2 + PC2)



A 

D C 
B 

120 

ABC = 120 AD ⊥ BC. 





BD AB

AC2 − AB2 = BC2 + AB.BC

BC P Q

AB2 + AC2 = AP2 + AQ2 + 4PQ2

  2bs cª‡kœi mgvavb   

ABC = 120 

 CD ABC

ABD

 ABC + ABD = 180 

 120 + ABD = 180 

  ABD = 60 

A 

D C 
B 

120 

 

 ABD BD AB 

  cos ABD = 
BD

AB
        





 cos = 

cos60 = 
BD

AB
 

   
1

2
 = 

BD

AB
 

  BD = 
AB

2
 

ABC ABC = 120

AC2 − AB2 = BC2 + AB.BC 

 

ABC ABC = 120

 AC2 = AB2 + BC2 + 2BC.CD ..........................(i) 

 BD = 
1

2
AB 

  (i) BD 

AC2 = AB2 + BC2 + 2BC
1

2
 AB 

 AC2 − AB2 = BC2 + AB.BC

A 

B 
C Q P 

ABC BC P Q

CP = PQ = QB A, P

A, Q AB2 + AC2 = AP2 

+ AQ2 + 4PQ2.

ACQ AP     [  CP = PQ ] 

 

AC2 + AQ2 = 2(AP2 + PQ2) .....................(i) 

 APB AQ          [ PQ = QB] 

  AP2 + AB2 = 2(AQ2 + PQ2) ................(ii) 

  (i) (ii)

AC2 + AQ2 + AP2 + AB2 = 2AP2 + 2PQ2 + 2AQ2 + 

2PQ2 

 AB2 + AC2 = 2AP2 + 2AQ2 + 4PQ2 − AP2 − AQ2 

  AB2 + AC2 = AP2 + AQ2 + 4PQ2

 ABC BC P Q

AB2 + 

AC2 = AP2 + AQ2 + 4PQ2

AB2 − AP2 = BP.PC

  3bs cª‡kœi mgvavb   

A A 

C C B B D D 

ABC AB AC BC

D AD

AB2 + AC2 = 2(BD2 + AD2).

A 

C B Q P 

ABC BC P Q

BP = PQ = QC A, P A, Q

AB2 + AC2 = AP2 + AQ2 + 

4PQ2. 

 ABQ AP    [ BP = PQ ] 



AB2 + AQ2 = 2(AP2 + PQ2) .................... (i) 

 APC AQ  [ PQ = QC] 

  AP2 + AC2 = 2(AQ2 + PQ2) ................(ii) 





  (i) (ii)

AB2 + AQ2 + AP2 + AC2 = 2AP2 + 2PQ2 + 2AQ2 + 

2PQ2 

 AB2 + AC2 = 2AP2 + 2AQ2 + 4PQ2 − AP2 − AQ2 

  AB2 + AC2 = AP2 + AQ2 + 4PQ2

A 

C B Q P 

ABC AB = AC BC P

AB2 − AP2 = BP.PC 

 AD ⊥ BC

ABD ADB = AB

AD ⊥ BC



AB2 = AD2 + BD2 ................................(i) 

 APD ADP = AP

AD ⊥ BC



AP2 = AD2 + PD2 ................................(i) 

(i) (ii)

AB2 − AP2 = AD2 + BD2 − AD2 − PD2 

 AB2 − AP2 = BD2 − PD2 

 AB2 − AP2 = (BD + PD) (BD − PD) 

 AB2 − AP2 = (BD + PD).BP 

 AB2 − AP2 = (CD + PD).BP

BD = CD] 

AB2 − AP2 = PC.BP 

  AB2 − AP2 = BP.PC



ABC C = 90 BD = CD

AB2 = AD2 + 3BD2

BC E

CE = CD

AB2 + AE2 = AD2 + AC2 + 4CD2

  4bs cª‡kœi mgvavb   

C 

A 

B 
D 

90 

ABC C = 90 

  AB2 = AC2 + BC2 

  = AC2 + (BD + CD)2 

  = AC2 + BD2 + CD2 + 2BD.CD 

  = AC2 + CD2 + BD2 + 2BD.BD [ BD = CD] 

  = (AC2 + CD2) + BD2 + 2BD2 

  = AD2 + 3BD2 [ AC2 + CD2 = AD2] 

  AB2 = AD2 + 3BD2 





C 

A 

B 
D 

E 

ABC- BD = CD CE = CD 

 BD = CD = CE 

 A, E

ABC- BD = CD 

 AD

AB2 + AC2 = 2(AD2 + CD2) 

 AB2 + AC2 = 2AD2 + 2CD2 ..................(i) 

 ADE- CD = CE 

 AC



AD2 + AE2 = 2(AC2 + CD2) 

 AD2 + AE2 = 2AC2 + 2CD2 ................ (ii) 

 (i) (ii)

AB2 + AC2 + AD2 + AE2 = 2AD2 + 2CD2 + 2AC2 + 

2CD2 

 AB2 + AE2 = 2AD2 + 2CD2 + 2AC2 + 2CD2 − AC2 

− AD2 

 AB2 + AE2 = AD2 + AC2 + 4CD2 

  AB2 + AE2 = AD2 + AC2 + 4CD2 



C B 

A 

E 
G 

F 

D 

ABC AD ⊥ BC, BE ⊥ AC CF ⊥ AB

AD, BE CF ABC

AB2 + BC2 + AC2 = 3(GA2 + GB2 + 

GC2)

  5bs cª‡kœi mgvavb   

60

AD ⊥ BC 

 ABD ACD

ABD AFD-

AB = AC 

 AD

 ABD  ACD 

  BD = CD 

 AD, ABC

BE CF, ABC

 AD, BE CF ABC 

AD, BE CF, ABC

ABC AD

 AB2 + AC2 = 2(BD2 + AD2) 

AB2 + AC2 = 2BD2 + 2AD2 ................(i) 

 BE 

 BC2 + AB2 = 2CE2 + 2BE2 ................(ii) 

 CF

 AC2 + BC2 = 2AF2 + 2CF2 .................(iii) 

 (i), (ii) (iii)

2AB2 + 2BC2 + 2CA2 = 2BD2 + 2AD2 + 2CE2 + 

2BE2 + 2BF2 + 2CF2 

2(AB2 + BC2 +  CA2) = 2(AD2 + BE2 + CF2) + 

2(BD2 + CE2 + BF2  

4(AB2 + BC2 + CA2) = 4(AD2 + BE2 +CF2) + 

4(BD2 + CE2 + BF2) 2

4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

(2BD)2 + (2CE)2 + (2BF2) 

 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + BC2 + 

CA2 + AB2 D, E, F BC, CA AB 

2BD = BC, 2CE = CA, 2BF = AB

3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2)  

   3(AB2 + BC2 + CA2) = 4AD2 + 4BE2 + 4CF2 

.................... (iv) 

 2 : 1

 
AG

GD
 = 

2

1
 

 
GD

AG
 = 

1

2
 

 
GD + AG

AG
 =  

1 + 2

2
  





AD

AG
 =  

3

2
 

 2AD = 3AG 

  4AD = 9AG2  

4BE2 = 9BG2 4CF2 = 9CG2 

 iv

3(AB2 + BC2 + CA2) = 9AG2 + 9BG2 + 9CG2 

  AB2 + BC2 + CA2 = 3GA2 + GB2 + GC2  



A 

B E 
C D 

90 

BC AB

AB2 
= AC2 + BC2 + 2BC.CE.

D, BC AB2 + AC2 

= 2(AD2 + BD2)

  6bs cª‡kœi mgvavb   

BC AB BE.

ACE E = 90 

 

AC2 = AE2 + CE2 ........................(i) 

  

AB2 = AE2 + BE2 

  = AE2 + (BC + CE)2 

  = AE2 + BC2 + CE2 + 2BC.CE 

  = AC2 + BC2 + 2BC.CE  [(i)

D, BC

 BD = CD 

 ABE E = 90 ABE  90 

  ADB

AB2 = AD2 + BD2 + 2BD.DE ..............(i) 

 ADE- E = 90 

 ADE

ACD-

AC2 = AD2 + CD2 − 2.CD.DE ...........(ii) 

 (i) (ii)

AB2 + AC2 = AD2 + BD2 + 2BD.DE + AD2 + CD2 − 

2.CD.DE 

 = 2AD2 + BD2 + BD2 + 2BD.DE − 2BD.DE [ BD = CD] 

 = 2AD2 + 2BD2 

 = 2(AD2 + BD2) 

  AB2 + AC2 = 2 (AD2 + BD2) 

 ABC BC, CA AB a, b c

d, e f.

3(a2 + b2 + c2) = 4(d2 + e2 + f2)

  7bs cª‡kœi mgvavb   

A 

B C 
D 

E F d 

e f 

b 

c 

a 

ABC BC = a, CA = b AB = c 

 BC, CA AB 

AD = d, BE = e CF = f. 

AB2 + AC2 = 2(AD2 + BD2) 

 c2 + b2 = 2








d2 + 



1

2
 a  

 b2 + c2 = 2



d2 + 

1

4
 a2  

 b2 + c2 = 2d + 2  
1

4
 a2 

 b2 + c2 = 2d2 + 
a

2

2
 

 b2 + c2 − 
a

2

2
 = 2d2 





 2d2 = 
2(b

2
 + c

2
) − a

2

2
 

 d2 = 
2(b

2
 + c

2
) − a

2

4
 

e2 = 
2(c

2
 + a

2
) − b

2

4
 

 f2 = 
2(a

2
 + b

2
) − c

2

4
 

  d2 + e2 + f2 = 
1

4
 {2(b2 + c2) − a2 + 2(c2 + a2) − b2  

+ 2(a2 + b2) − c2} 

 4(d2 + e2 + f2) = 2b2 + 2c2 − a2 + 2c2 + 2a2 − b2 + 2a2 + 

2b2 − c2 

 4(d2 + e2 + f2) = 3a2 + 3b2 + 3c2 

  4(d2 + e2 + f2) = 3(a2 + b2 + c2) 

C

A 

B C 

E 
F 

D 

b 

c 

a 

C = 90 a2 + b2 = c2 

 a2 + b2 + c2 = c2 + c2 c2

a2 + b2 + c2 = 2c2 

 

4(d2 + e2 + f2) = 3(a2 + b2 + c2) 

 4(d2 + e2 + f2) = 3.2c2 

 2(d2 + e2 + f2) = 3c2

  ABC 2 

3c2, C = 90 

 



L 

M N 
P O 

LMN LM = LN MO = OP = PN. 

LMN MN LQ

MN2 = 4(LM2 − LQ2)

MN P

LN2 − LP2 = MP.NP

2LM2 = LO2 

+ LP2 + 4OP2

  8bs cª‡kœi mgvavb   

LMN LQ MN

L 

M N 
Q 

LQM

 LQ2 + QM2 = LM2 

   LQ2 + 



MN

2

2

 = LM2 





 MQ = 

MN

2
 

   
MN

2

4
 = LM2 − LQ2 

   MN2 = 4LM2 − 4LQ2 

  = 4(LM2 − LQ2) 

L 

M N 
P D 

LMN MN P

LN2 − LP2 = MP.NP 

 L MN LD

LPD

LP2 = LD2 + DP2.......(i)

LMD

LM2 = LD2 + MD2 .........(ii) 

 (ii) (i)

LM2 − LP2 = LD2 + MD2 − LD2 − DP2 

  = MD2 − DP2 

  = (MD + DP) (MD − DP) 

  = MP(DN − DP) 





[ MD + DP = MP DN = MD] 

  = MP.NP 

  LM2 − LP2 = MP.NP

LMN LM = 

LN MN  P O

2LM2 = LO2 + LP2 + 4OP2 

L 

M N 
P O 

 LMP- MO = OP 

 LO, LMP MP- O

 LM2 + LP2 = 2LO2 + 2OP2 ................(i) 

 LP, LON ON-  P

 LN2 + LO2 = 2LP2 + 2OP2 ................(ii) 

 (i) (ii)

LM2 + LN2 + LP2 + LO2 = 2LO2 + 2LP2 + 4OP2 

  LM2 + LN2 = LO2 + LP2 + 4OP2 

  2LM2 = LO2 + LP2 + 4OP2  [ LM = LN]

   

 

 ABC  BCA

AB AC, BC BC AC

CD. 

AB2 = AC2 + BC2 + 2BC.CD

ABC- CE ⊥ AB P, CE

BC > AC BP2 − AP2 = 

BC2 − AC2.

  9bs cª‡kœi mgvavb   

ABC BCA AB

AC BC BC AC

CD. 

AB2 = AC2 + BC2 + 2BC.CD 

 ABD- D  AD ⊥ BD] 

  AB2 = AD2 + BD2 

  = AD2 + (BC + CD)2 

  = AD2 + BC2 + CD2 + 2BC.CD 

  = AD2 + CD2 + BC2 + 2BC.CD 

 ACD D

AD2 + CD2 = AC2 

  AB2 = AC2 + BC2 + 2BC.CD 

A 

C B 

P 

E 

ABC- CE ⊥ AB P, CE

BC > AC BP2 − AP2 = BC2 − AC2 

 CE ⊥ AB BEP = AEP

BPE- BEP = 

 BP2 = BE2 + PE2 

 AP2 = AE2 + PE2 

  BP2 − AP2 = BE2 + PE2 − AE2 − PE2 

  = BE2 − AE2 ..................(i) 

 BEC- BEC = 

 BC2 
= BE2 

+ CE2

AC2 
= AE2 

+ CE2 

  BC2− AC2 
= BE2 + CE2 − AE2 − CE2 

  = BE2 − AE2 ..................(ii)
 

 (i) (ii)

BP2 − AP2 = BC2 − AC2 

 ABC C AB

AC BC BC BC AC 

CD

AB2 = AC2 + BC2 − 2BC.CD

ABC BC P Q

AB2 + AC2 = AP2 + AQ2 + 

4PQ2.

  10bs cª‡kœi mgvavb   





A 

B C 
D 

C D 
B 

A 

 ABC C AB

AC BC BC BC AD

BC AC

CD

AB2 = AC2 + BC2 − 2BC.CD 

 ABD ADB

 AB2 = AD2 + BD2 

 BD = BC − DC 

BD = DC − BC 

 BD2 = BC2 + DC2 – 2BC.CD 

 AB2 = AD2 + BC2 + CD2 − 2BC.CD 

  = AD2 + DC2 + BC2 − 2BC.CD 

 ADC D

AC2 = AD2 + CD2 

  AB2 = AC2 + BC2 − 2BC.CD  

A 

C B 
P Q 

ABC BC P Q

A, P A, Q AB2 + AC2 

= AP2 + AQ2 + 4PQ2 

 ABQ  AP, BQ [ BP = PQ] 

  AB2 + AQ2 = 2AP2 + 2PQ2 ........................(i) 

 APC AQ, PC [PQ = QC] 

  AP2 + AC2 = 2PQ2 + 2AP2 ........................(ii) 

 (i) (ii)

AB2 + AQ2 + AP2 + AC2 = 2AP2 + 2PQ2 + 2PQ2 + 2AQ2 

   AB2 + AC2 = 2AP2 − AP2 + 2AQ2 − AQ2 + 4PQ 

  AB2 + AC2 = AP2 + AQ2 + 4PQ2 



A 

C B 

F E 

D 

 ABC  AD, BE  CF

 AB2 + AC2 = 2(AD2 + BD2)

 3(BC2 + CA2 + AB2) = 4(AD2 + 

BE2 + CF2)

  11 bs cª‡kœi mgvavb   

ABC AD, BE CF AD ⊥ 

BC  

AB2 + AC2 = 2(AD2 + BD2)



A 

C B 

F E 

D 

ABC AD, BE CF 

G 



AB2 + AC2 = 2(AD2 + BD2) .........................(i) 

 AB2 + BC2 = 2(BE2 + CE2) ..........................(ii) 

 BC2 + CA2 = 2(CF2 + BF2) ..........................(iii) 

 (i), (ii) (iii)

2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 

2CE2  

+ 2CF2 + 2BF2 

 2(AB2 + BC2 + CA2) = 2(AD2 + BE2 + CF2) + 

2BD2  

+ 2CE2 + 2BF2 

 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

4BD2  

+ 4CE2 + 4BF2 

 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

(2BD)2  





+ (2CE)2 + (2BF)2 

 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

BC2  

+ CA2 + AB2 [ BD = DC, CE = AE, BF = AF] 

  3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) 



A 

B 
D E 

C 

AD AE ⊥ BC  

AB2 + AC2 = 2(AD2 + BD2)

ABC- AB = AC, AD⊥ BC P,BC 

AB2 − AP2 = 

BP.PC

  12bs cª‡kœi mgvavb   

ABC AD AE ⊥ BC

AB2 + AC2 = 2(AD2 + BD2) 



A 

B 
P D 

C 

ABC AB = AC, AD ⊥ BC 

BC- P 

AB2 −AP2 = BP. PC 

 ABD ADB = AB   AD ⊥ BC] 

  

AB2 = AD2 + BD2 .............. (i) 

 APD ADP AP

[ AD ⊥ BC] 

  

AP2 = AD2 + PD2 ............... (ii)  

  (i) (ii)

AB2 −AP2= AD2 + BD2 −AD2 −PD2 

 AB2 −AP2 = BD2 − PD2  

 AB2−AP2 = (BD + PD) (BD − PD)  

 AB2 −AP2 = (BD + PD)BP 

 AB2 −AP2 = (CD + PD) BP 

BD = CD]  

 AB2 −AP2 = PC.BP 

  AB2 −AP2 = BP.PC (

 ABC- C= AD 

AB2 = AD2 + 3BD2 

ABC- AD, BE CF

2(AD2 + BE2 + CF2) = 3AB2

  13bs cª‡kœi mgvavb   

B C D 

A 

ABC C = 90 

 ABC AB  

 

AB2 = AC2 + BC2  

 = AC2 + (BD + CD)2  [ BC = BD + CD]  

 = AC2 + BD2 + 2BD.CD + CD2  

 = (AC2 + CD2) + BD2 + 2BD2 

 = AD2 + 3BD2 [ ACD C

AC2 + CD2 = AD2 ] 

  AB2 = AD2 + 3BD2 

E 

A 

D B C 

F 

ABC - C = 90  

  AB2 = AC2 + BC2 

 ABC AD 

AB2 + AC2 = 2(AD2 + BD2) 

  = 2AD2 + 2



1

2BC

2 

[  BD = 
1

2
BC] 





AB2 + AC2 = 2AD2 + 
1

2
 BC2 

 2AD = (AB2 + AC2) − 
1

2
 BC2 

 2AD2 = 
2(AB2 + AC2) − BC2

2
 ............... (i) 

 

2BE2 = 
(AB2 + BC2) − AC2

2
 .....................(ii) 

 2CF2 = 
(AC2 + BC2) − AB2

2
 .....................(ii) 

 (i) + (ii) + (iii) 

2(AD2 + BE2 + CF2)  

 = 
4(AB2 + BC2 + AC2) − (AB2 + BC2 +AC2)

2
  

 = 
3(AB2 + BC2 + AC2)

2
  

 = 
3(AB2 +AB2)

2
  [ AB2 = AC2 + BC2] 

 = 
3.2AB2

2
  

  2(AD2 + BE2 + CF2) = 3AB2 

 ABC- A AD, BC D

DA CE BA  E

BD : DC = BA : AC

BC AB AC

P Q BD : DC 

= BP : CQ

  14bs cª‡kœi mgvavb   

A 

D C B 

E 

AD ABC A

BC  D BD 

: DC = BA : AC  

A 

D C B 

E 

 

 DA C CE 

BA E

DA  CE BC AC 

 AEC = BAD [

ACE = CAD [

BAD = CAD

AEC = ACE 

   AC = AE  

AD  CE [

 
BD

DC
 = 

BA

AE
 

AE = AC  [  

   
BD

DC
 = 

BA

AC
  

  BD : DC = BA : AC 

ABC- A AD, BC D 

BC PQ AB AC 

P Q

BD : DC = BP : CQ 

A 

D B C 

P Q 

 

 ABC A AD  

  BD : DC = AB  : AC ......................... (i)  

 PQ  BC 

  
AP

BP
 = 

AQ

CQ
  

 
AP

BP
  + 1 = 

AQ

CQ
 + 1 [ 1

AP +BP

BP
 

AQ + CQ

CQ
 

AB

BP
 = 

AC

CQ
 





AB

AC
 = 

BP

CQ
 

AB  : AC = BP : CQ ............... (ii)  

 (i) (ii) 

BD : DC = BP : CQ 

 ABC B= 90 BC, AC AB 

D, E F.  

AC2 = AD2 + 3BD2 

BC  P Q 

AB2 + AC2 = 

AP2 + AQ2 + 4PQ2

 3(AB2 + AC2 + BC2) = 4(AD2 + BE2 + 

CF2)

  15bs cª‡kœi mgvavb   

ABC B = 90. BC D

AC2 = AD2 + 3BD2.  

A 

B D C 
 

 ABD B = 90 

  AD2 = AB2 + BD2........................ (i) 

 ABC B = 90 

  AC2 =AB2 + BC2  

  = AB2 +(2BD)2  [D, BC BC = 

2BD) 

  = AB2 + 4BD2  

  = AB2 + BD2 + 3BD2  

  = AD2 + 3BD2 [(i) 

 AC2 = AD2 + 3BD2 

A 

B P Q C 

ABC BC  P Q

BP = PQ = QC A, P A, Q

AB2 + AC2 = AP2 + AQ2 + 4PQ2 

 ABQ AP [ BP = PQ] 

   

AB2 + AQ2 = 2(AP2 + PQ2) ................ (i)  

 APC AQ [ PQ = QC]  

 AP2 + AC2 = 2(AQ2 + PQ2)  ......... (ii)  

 (i) (ii) 

AB2 + AQ2 + AP2 + AC2 = 2AP2 + 2PQ2 + 2AQ2 + 

2PQ2 

 AB2 + AC2 = 2AP2 + 2AQ2 + 4PQ2 − AP2 − AQ2 

  AB2 + AC2 = AP2 + AQ2 +4PQ2  

A 

F 
E 

B D C 

G 

ABC AD, BE CF 

G

3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + 

CF2)  

 ABC AD, BE CF 



AB2 + CA2 = 2(AD2 + BD2)................. (i) 

 AB2 + BC2 = 2(BE2 + CE2) ................. (ii) 

 BC2 + CA2 = 2(CF2 + BF2 ) ............(iii)

(i) , (ii)  (iii) 

2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 

2CE2  

+ 2CF2 + 2BF2 

 2(AB2 + BC2 + CA2) = 2(AD2 + BE2 + CF2) 

+2(BD2  

+ CE2 + BF2) 
 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2)  

+ 4(BD2 + CE2 + BF2)       [ 2

4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 

(2BD)2  

+ (2CE)2 + (2BF)2 

4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + BC2 + CA2 + 

AB2  

 [D, E, F BC, CA AB 2BD 

= BC, 2CE = CA, 2BF = AB] 

  3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2)





 ABC BC D AD, BC 

  

 AB2 + AC2 = 2(BD2 +AD2)

C = 90 AB2 = AD2 + 

3BD2

  16bs cª‡kœi mgvavb   

ABC BC D AD, BC

A 

B D C 



A 

B D C 

ABC BC  D; AD. BC 

C = 90 

 AB2 = AD2 + 3BD2 

 

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

 ADC AD2 = AC2 + CD2  

 AD2 = AC2 + BD2         [ D. BC

AC2 + BD2 = AD2 

 AC2 = AD2 −BD2 

 (i) AB2 = AD2 − BD2 + BC2  

  = AD2 − BD2 + (2BD)
2
 

  = AD2 − BD2 + 4BD2 

  AB2 = AD2 + 3BD2 (   

 
m„Rbkxj cÖkœe¨vsK DËimn 

  

 ABC

C 

B A 
E 

P 
F 

BC = 28 AB AC

AC = AB = 4.2 ABC

PB2 + PC2 = 2PA2. 

AB = AC = 14 2 

8.82   

 ABC C AD, BC

AB
2

 AC
2
 + BC

2
 + 2BC. CD.

C AB
2
 AC

2
 + BC

2
 − 2BC. CD 



120 

C D 

A 

B 

ABC ADC 

BAD 

ABC B = 120 

AC2 = AB2 + BC2 + 2.AB.BC

ABC D = 90 DC B 

AC2 = AB2 + 3BC2. 

30

 PRS PO, RS RO = OS.  

RS 

PR2 + PS2 = 2 (PO2 + RO2)  

PRS a, b, c d, e, 

f  4(d2 + e2 + f2) = 3 (a2 + b2 + c2) 

 ABC AB = AC AC D 

AC = CD





BD2 = 2BC2 + AC2

ABC BC AB

AC D BE2 − CE2 = BC.DE 



120 

A 

D C B 

AD, BC 

CAD 

AB2 = AC2 + BC2 + 2BC. CD

B = 60 AC2 = AB2 + BC2 −AB.BC

 ABC- AB = AC

AC- D

AC = CD B, D

BD2 = 2BC2 + AC2.

AD ⊥ BC P, BC

AB2 + AP2 = BP.PC



A 

D B C 

(i) (ii) (iii) 

C B D 

A A 

B C  

ABC (i) B (ii) B (iii) B

AC2 = AB2 + BC2       B = 90

AC2 = AB2 + BC2 + 2BC.BD B > 90

AC2 = AB2 + BC2 − 2BC.BD B < 90



 

 Abykxjbx 3.2 
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2 : 1

Abykxjbxi cÖkœ I mgvavb 
 

A 

X Y 
C B 

XY  AB

K AB  BC M AC N XY





B C 

A 

E F 

O 

D 

K D L E M F  O

i.  

ii. 3 : 1

iii. 

 

K i ii L ii iii  i iii N i, ii iii 

B C 

A 

E F 

G 

D 

D, E, F BC, AC AB

G

K L  N

ABC

 L M N

ABC

K AB2 + AC2 = BC2
 AB2 + AC2 = 2(AD2 + 

BD2)

M AB2 + AC2 = 2(AG2 + GD2) N AB2 + 

AC2 = 2(BD2 + CD2) 

ABC P  BC CA

PD PE ED AB

O PO AB

PO ⊥ AB.

 

A 

O 

P 

B 
D 

C 

E 

P, ABC- PD ⊥ BC PE ⊥ 

CA ED AB O

PO ⊥ AB

PD ⊥ BC PE ⊥ CA ED AB O

 D, E O 

O P AB

 PO ⊥ AB

ABC C C

CD CD2 = AD.BD

 C 

D 
A B 

ABC C = 1 C

AB CD

CD2   = AD. BD 

ABC C = 90 

 ACD + BCD = 90 .........................(i) 

ADC- ADC = 90 [ CD ⊥ AB] 

 CAD + ACD = 90 ........................(ii) 

(i) (ii)

ACD + BCD = CAD + ACD 

 BCD = CAD 

ADC BDC -

ADC = BDC = 90 

CAD = BCD


AD

CD
 = 

CD

BD
 

 CD2 = BD. AD ( ) 

ABC AD, 

BE CF O AO.OD = 

BO.OE = CO.OF

 A 
F 

E O 

B D 
C 





ABC AD, BE, CF

O AO.OD = BO. 

OE = CO.OF 

AOE AOD

 AOE BOD 

AEO BDO  

BE ⊥ AC AD ⊥ BC]




AO

BO
 = 

OE

OD
  [

 AO. OD = BO. OE ......................(i) 

BOF COE 

BOF = COE 

BFO = CEO = 90 [BE ⊥ AC CF ⊥ AB] 

 

 
BO

CO
 = 

OF

OE
 

 BO.OE = CO.OF ......................(ii)  

i ii

AO. OD = BO. OE = CO.OF 

AB AC BD

P AB2 = AC.AP + BD.BP 

 

D 

A 

P 

Q B 

C 

AB AC BD

P

AB
2
 = AC.AP + BD.BP

AB P PQ AB Q

A, D B, C

ADPQ D = AQP = 90 

[ D PQ ⊥ AB] 

 ADPQ

AQ DP B

 AB.BQ = BD.BP ..............................(i) 

BCPQ C = BQP = 90 [C

PQ ⊥ AB] 

 BCPQ

 AB.AQ = AC.AP ................................(ii) 

i ii

AB.BQ + AB.AQ = BD.BP + AC.AP 

 AB (BQ + AQ) = AC.AP + BD.BP 

 AB.AB = AC.AP + BD.BP 

 AB2 = AC.AP + BD.BP ( ) 

3.0

 

ABC 3

 A  

D  
C  B  

O  
3

AB.AC = 

2R.AD  

[ AD 2R

AB
2
 = 2R.AD.............................(i) 

ABC-  BO = AO = 3 

AO AD

BO = AO = 3

 OD = 
3

2
 O 

 AD = AO + OD 

 = 3 + 
3

2

 2 : 1

9

2

i

AB2 = 2R.AD 

 = 2  3  
9

2
 = 27 

 AB = 27 = 3 3 

 ABC 3 3

ABC A BC

AD R AB2 = 

2R.AD AB = AC]





 A  

D  C  B  

O  
R  

P  

  

ABC A BC AD 

R 2R.AD = AB
2
 

O, ABC A, O P

P AO + OP = 2R

AP = 2R C, P

ABD ACP-

ADB = ACP [

ABD = APC [ AC

BAD = CAP 

 ABD ACP

AB

AD
 = 

AP

AC
 [

ev, AB.AC = AD.AP 

ev, AB.AB = 2R.AD [AB = AC  AP = 2R] 

 AB2 = 2R.AD ( ) 

ABC A BC D

ABC E

AD2 = AB.AC − BD.DC 

 A  

D  C  B  

E  

ABC A- BC D

ABC- E 

AD2 = AB.AC − BD.DC 

C, E 

ABD  AEC

BAD = CAE  [

ABD = AEC [




AB

AE
 = 

AD

AC
 

ev,  AB.AC = AE.AD ...............................(i) 

ABD  CDE 

ABD = CED 

ADB = CDE 



ev,
AD

DC
 = 

BD

DE
 

ev, AD.DE = BD.DC ...............................(ii) 

i AB. AC = AE.AD 

 = (AD + DE) AD 

 = AD.AD + AD.DE 

 = AD2 + AD.DE. 

ev, AB.AC = AD2 
+ BD.DC (ii) 

ev, AD2 = AB.AC − BD.DC 

 

ABC AC AB BE CF

ABC : AEF = AB2 : AE2 

 A 

F 

E 

B C 

ABC BE ⊥ AC CF ⊥ AB. E F 

ABC : AEF = AB2 : AE2 

BEC = 90 = BEB [ BE ⊥ AC, CF ⊥ AB] 

BC E F 

 BCEF 

CF AEF. 

 AEF = ABC  

AEF = ACB 

ABC AEF 

ABC = AEF. ACB = AFE 

A 

 AB AE 





 
ABC

AEF
 = 

AB2

AE2 

 ABC : AEF = AB2 : AE2  

PQR PM, QN RS O

Q R 

P 

N 
S 

O 

M 

O O PM

PQR PQ2 + PR2 = 2(PM2 + QM2)

PQR O

PM, QN RS 

O

O PM 2 : 1

PQR-  PM, QN RS O 

QR PD 

Q R 

P 

N S 

O 

M D 

PQM- PMQ

PQ2 = PM2 + QM2 + 2QM.DM .......................(i) 

PRM- PMR 

PR2 = PM2 + RM2 − 2RM.DM ........................(ii) 

i ii

 PQ2 + PR2 = PM2 + QM2 + 2QM.DM + PM2 + RM2 − 2RM.DM 

               = 2PM2 
+ 2QM2 + 2QM.DM − 2QM.DM 

 [ RM = QM] 

               = 2(PM2 + QM2) 

PQ2 + PR2 = 
2(PM2 + QM2)

PQ2 + PR2 = 2(PM2 + QM2) ...........................(i)

 PQ2 + QR2 = 2(QN2 + RN2) ..........................(ii) 

 QR2 
+ PR2 

= 2(RS2 + QS2) ....................(iii) 

 i), (ii)  (iii)

2PQ2 + 2QR2 + 2PR2 = 2PM2 + 2QM2 + 2QN2 + 

2RN2  

+ 2RS2 + 2QS2 

 
2(PQ2 + QR2 + PR2) = 2(PM2 + QN2 + RS2)  

+ 2(QM2 + RN2 + QS2) 

 4(PQ2 + QR2 + PR2) = 4(PM2 + QN2 + RS2)  

+ 4(QM2 + RN2 + QS2         2

4(PQ2 + QR2 + PR2) = 4(PM2 + QN2 + RS2) + 

(2QM)2  

+ (2RN)2 + (2QS)2 

 
4(PQ2 + QR2 + PR2) = 4(PM2 + QN2 + RS2) + 

QR2  

+ PR2 + PQ2. 

 [M, N, S QR, RP PQ 

2QM = QR, 2RN = PR 2QS = PQ] 

 3(PQ2 + QR2 + PR2) = 4(PM2 + QN2 + RS2) .......(iv) 

 2 : 1


PO

OM
 = 

2

1
 

 
OM

PO
 = 

1

2
 

 
OM + PO

PO
 = 

1 + 2

2
  

PM

PO
 = 

3

2
 

 2PM = 3PO 

 4PM2 = 9PO2 [

4QN2 = 9QO2 

 4RS2 = 9RO2 

 iv

3(PQ2 + QR2 + PR2) = 9PO2 + 9QO2 + 9RO2 

  PQ2 + QR2 + PR2 
= 3(PO2 + QO2 + RO2) [3 

 

A 

B C 

E R 
G 

O 

P D 

S 

P 

S, O ABC  AP 

BC = a, AC = b AB = c

OA SP

S, G, O

C a.CD = b.CE





ABC O,  S S BC

SP, O A S BC

 OA = 2SP 

 OA SP 

ABC  O, S BC D; 

A, D S, O S, O AD G

S, G, O

G

AD SP BC AD || 

SP. 

 AD AP PAD = SPG

OAG = SPG 

 AGO PGS  

 AGO = PGS

OAG = SPG 

 AGO PSG 

  AGO PGS

AG

GP
 = 

OA

SP
 

   
AG

GP
 = 

2SP

SP
 

AG

GP
 = 

2

1
 

  AG : GP = 2 : 1 

 G AP 2 : 1

 G

 S, G, O  

ABC AD, BC BE, AC

BC = a, AC = b BC.CD = AC.CE

a. CD = b.CE 

  AD ⊥ BC ABC ACB

CD, BC AC AB2 = AC2 + 

BC2 − 2BC.CD .........(i) 

 CE, AC BC

AB2 = BC2 + AC2 − 2AC.CE .................(ii) 

 (i) (ii)

AC2 + BC2 − 2BC.CD = BC2 + AC2 − 2AC.CE 

 −2 BC.CD = −2 AC.CE 

BC.CD = AC.CE (−2)  

 a.CD = b.CE

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

 −

K L  N

 9π

K 9π  18π M 36π N 81π 

 5

K

25π

4
L 20π M 25π  100π 

 ABC O AP

 A 

C B 

P 
R D 

O 

 AB.AC = 2R.AD L AB.AD = 2R.AC 

M AB.BP = 2R.AP N AB.AC = 2R.BP 

 5 cm

K 25 π L 50 π  100 π N 150 π 

 2

6

K 6.32 L 5.91  

 5.66 N 4.47 

 7

 3.5 L 7 M 14 N 49 

 

−

K L  

M 

 −

i. 





ii. 

iii. 

 

 i ii L ii iii M i iii N i, ii iii 

 

 A 

C B 
P 

O 

G 
S 

 

 S G O −

i. AG : GP = 2 : 1

ii. AP : AG = 3 : 1

iii. SP = 
1

2
 AO

 

K i ii L ii iii  i iii N i, ii iii 

 ABC O, G 

 A 

C B 
P 

Q 

G 

O 

 

i. AG : 
2

3
 AP

ii. BG : GQ = 2 : 1

iii. O G

 

K i ii L i iii  ii iii N i, ii iii 

 

i. 

ii. 

iii. 

 

K i ii L i iii M ii iii  i, ii iii 

 P 

R Q 

T 

M N 

O 

 

L, M, N

 PO : OL

K 1 : 1  2 : 1 M 3 : 1 N 3 : 2 

 3

K 8 L 6 M 3  1.5 

 B 

A 

O Q 

 

OA = OB = 5 OQ = 4 

 AB 

K 3  6 M 41 N 41 

 OAB 

K 3 L 6  12 N 24 

 

B C 
9 

X 6 

A 

  
Q R 

15 

  

X Y 

P 

 

ABC PQR

 x- 

K 9  10 M 15 N 24 

 y 

K 10 
2

3
L 12 

2

3
M 15 

2

3
 16 

2

3
 

 ABC PQR BC : QR =

 9 : 15 L 15 : 9 M 9 : 25 N 25 : 9 

 A 

B 

O P 

 

 AOB = 130, OP = 5 cm, PA = 4 cm

 APB 

K 25 L 60  50 N 30 

 AOP 

K 9  6 M 18 N 3 

 

A B 
C 

F 

D  

 AFD = 

K 60  90 M 120 N 180 

 ACF = 

K 70  90 M 145 N 180 




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 ABC DEF

A 

B C F 

D 

E 

K

AB

BC
 = 

DE

DF
L

AC

AB
 = 

EF

DE

M

BC

AC
 = 

DF

EF


AB

DE
  = 

AC

DF
 = 

BC

EF

 ABC DEF ABC  DEF = 

A 

B C 

D 

E F 
5 3 

K 5 : 3 L 3 : 5  25 : 9 N 9 : 25

 

 0 L 1 

M 10 N 11

 9

 4.5 L 9 M 18 N 81

 25  

K 25 L 50  100 N 525

 ABC O S  SP = 2

AO = 

O 

C 2

A 

S 

B 
P 

K 1 L 2  4 N 6

 

C B 
M 

A 

O 

O ABC-

K L  N

 

B 
6

C 

A 

E F 

D 

x

ABC DEF ABC 18

DEF 32  x

K 5 L 6 M 7  8

 

B C 

A 

E F 

D 

x63
4

ABC DEF A = D x 

= 

K 4 L 6  8 N 10

 

K 

M N

 

K  M N

 

 2 : 1 L 2 : 3 M 3 : 1 N 3 : 2

 

K L

 N

 

K 

M N

 

B C 

A 

E F 

D 

h
2
 h

1
 

ABC DEF BC = EF

K h
1
 = h

2
L

h
1

h
2

 = BC M 

h
1

h
2

 = 1 

h
1

h
2

 = 





 a : b = c : d


a

b
 = 

c

d
L

a

b
 = cd M 

b

a
 = 

c

d
N

b

a
 = 

c

d
 

 ABC BC AB AC D E

 

K

AB

AD
 = 

AE

AC
L AB.AE = AC.CD

M

AB

AD
 = AC2

 AB : AD = AC : AE

 

 L M N

 

K L  N

 

K  M N

 

K L M 

 ABC R AD ⊥ BC

 

K AB.AC = 
1

2
 R.AD  AB.AC = 2R.AD

M AB.AC = 3R.AD N AB.AC = RAD

 

−

K 

M N

 ABCD AC BD

AC.BD = AB.CD + BC. AD

 L

M N

 

K L

 N

 

K L

 N

 ABCD AC BD

 AC.BD = AB.CD + BC.AD

L AC.BD = AB.BC + CD.AD

M AC.BD = AB.CD + BC.AD

N AC.BD = AB.BC − CD.AD 

 

B 

C 

A 

O 
D 

 AB, AD AO 4, 3 2 

ABCD

K 2  3 M 4 N 5 

 

AB.AD = 2R.AD [R = 

2R = 
Ab.AD

AD
 

  R = 
4  3

2  2
 = 3

 

B 

C 

A 

D 

 ABCD AC.BD =  

 AB.CD + BC.AD L AC.BD + AB.CD

M AB.CD − BC.AD N AC.BC − AB.CD 

 

B 

A 

O 

C 



 ABC O −

K L  N  

 250 

K 50 L 75

M 100  125

 

B 

A 

O 
C 

5 
4 

D 

 ABC OD 

K 225  250 M 275 N 350 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 





 A 

B C 

E F 

D 

 ABC DEF −

i.  

ii.  

iii. 

 

K i ii L i iii M ii iii  i, ii iii 

 

i.  

ii.  

iii. 

 

 i ii L i iii M ii iii N i, ii iii 

  

 

A B 

D C 

3X 

3X 

2X 2X 

E 

H G 

2X F 

4 
3 

x 4 
3 

x 

2X 

 

ABCD EFGH

i. ABCD  EFGH

ii. ABCD EFGH

iii. 
2

3
 

 

K i  ii L i iii M ii iii  i, ii iii 

 −

i.  

ii.  

iii. 

 

K i ii  i iii M ii iii  N i, ii iii 

   
 A 

B C 

E F 

D 

 

 ABC DEF − 

i. ABC : DEF = AB2 : DE2 

ii. 
ABC

DEF
 = 

BC
2

EF
2  

iii. ABC DEF

 

 i ii L i iii M ii iii N i, ii iii 

 −

i.  

ii.  

iii. 

 

K i ii  i iii M ii iii N i, ii iii 

 −

i.  

ii.  

iii. 

 

K i ii L i iii M ii iii  i, ii iii 

 
 

 
G 

O 

E 

A 

B P D C 

S 

 

S G O AP, ABC

−

i. OA = 2SP 

ii. S, G O

iii. G, ABC

 

K i ii L i iii M ii iii  i, ii iii 

 
 A 

E 

O 

D 
B C 

 

AD BE BC AC

−

i. AD = AE 

ii. AB2 + AC2 = 2(AD2 + DC2) 

iii. O, ABC

 

K i ii L i iii  ii iii N i, ii iii 

 AC = 25





AE = 16

BC || DE

i. 
AB

AD
  = 

25

16
 

ii. 
AD

BD
  = 

16

9
 

iii. 
AB

BD
 = 

5

3

A 

B C 

E D 

 

 i ii L i iii M ii iii N i, ii iii 

 OM ⊥ AB

i. AM = BM 

ii. OA = OT 

iii. AB = BP
M A B 

O 
T 

P 

 

 i  ii L i iii M ii iii N ii  iii 

 

P 

C 
D 

A 

B 

i. ABP ACD AC . BP = AB.CD 

ii. ABC APD AC.BP = AD.PD 

iii. AC.BD = AB.CD + BC.AD

 

K i  ii  i  iii M ii  iii N i, ii iii 

 ADC D = 90 −

i. AD2 + CD2 = AC2 

ii. AD2 = AC2 − CD2 

iii. ADC
1

2
  DC  AD 

 

K i  ii L i  iii M ii  iii  i, ii iii 

 

i. ABC 

ii. DEF 

iii. BOD

A 

C 

E 
F 

B D 

 

K i  ii M i  iii N ii iii 

 O BOC = 80 OCB = 

50

i. OC = OB 

ii. OBC = 50 

iii. BOC
B C 

O 

 

 i  ii  L i  iii M ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

P 

Q R B C 

A 

x x 

x 6 y x 

15 9 

ABC PQR

 x

K 9  10 M 15 N 24

 y

K 10 
2

3
L 12 

2

3
M 15 

2

3
 16 

2

3

 ABC PQR  

 25 : 9 L 16 : 9 M 15 : 9 N 10 : 9

A 

C B D 

x 

ABC 3

 AD  x  

 

3

2
 x L

3

4
 x2

M 3x
2
 N x2

 x =  

K 1.5 L 3  3 3 N 4 2

 AD =  

K 3 L 3  4.5 N 6

A 

C B D 

ABC- AB = AC = 6 ADC = 1

BC = 4

 AD  

 4 2 L 3 3

M 3 2 N 2 3





 ABC  

K 4 2 L 6 2

 8 2 N 10 2

 BC

K 4 L 8

M 12  16

B C 

A 

Q R 

P 

S D 
4cm 3cm 

ABC PQR

 B = 60 Q =  

K 40  60 M 70 N 90

 ABC : PQR  

K 3 : 4  16 : 9 M 9 : 16 N 4 : 3

 ABC PQR AB PQ AB : PQ

 

K 2.5 : 1.5 L 3 : 4  4 : 3 N 5 : 3 

C 

A 

o 

B 

z 

x 

y 

ABC x, y, z

 ABC  

K A L C  O N B

 ABC  

 z = 
3

2
 OC L y = 

3

2
 OC M x = 

3

2
 OC N f = e

 ABC

K AB2 + BC2 + AC2 = 3(x2 + y2 + z2) 

L 2(AB2 + AC2 + BC2) = 3AC2

 2(x2 + y2 + z2) = 3AC2

N 2(x2 + y2 + z2) = AC2

A 

C 

B 
D 

E 

2.5 cm x 

h 

2 cm 

3 cm 

 x-  

K 2.5 L 2.67 M 3.76  1.67

 z  

 1.66 L 1.21 M 1.56 N 2.66

 h-  

K 2.18 L 3.92 M 3.18  2.76 

 ABC  AD DE 0

AD : AO = 

 3 : 2 L 3 : 1 M 2 : 1 N 1 : 2

 8

K 2 L 4  M 8  16 

 ABC  A = AD, BC D

 AB2 = BC.AD L AB2 = BC.AB

M AB2 = BC.BD N AD2 = CD.AD 

 

K  M N 

 

x 

x = 40 x 

 70 L 60 M 80 N 40

 8 cm 

K 4 L 8 M 12  16

 PQR 6cm 10 cm 

K 48  24 

M 30 N 15 

 ABC  DEF 5cm 6 cm 

7 cm 8 cm ABC :DEF 

K 7 : 3 L 15 : 17 M 15 : 29  15 : 28 

 ABC C 

 AB2  > BC2 + CA2
LAB2  BC2 + CA2

MAC2 AB2 + BC2
N AB2 < BC2 + CA2

 ABC G AB2 + BC2 + 

CA2 =

K GA2 + GB2 + GC2 L 2(GA2 + GB2 + GC2)

 3(GA2 + GB2 + GC2) N 

1

2
 (GA2 + GB2 + GC2)

  





K

  

M  

N  

 200 

 

K 10 L 20 M 50  100 

 ABC R

 

A 

B 
D 

C 

K AB. AC = 
1

2
 R.AD  AB.AC = 2R.AD 

M AB.AC =3R. AD N AB.AC = 4R. AD 

  

 L M N

 ABC DEF BC EF

 

K ABC : DEF = AB2 : DF2

L ABC : DEF = AB2 : EF2 

 ABC : DEF = BC2 : EF2

N ABC : DEF= EF2 : BC2 

  

i. 

ii. 

iii. 

K i iii L i ii M ii iii  i, ii  iii 

A 

B 
D 

C 

ABC 3

BC AD

 AD =  

 26 L 3 M 675 N 4565 

 ABC  

 173 L 3 M 52 N 675 

A 

B 
D 

C 

O 

B  

 AB. AC = AP. AD   

K   

M N

  

K 1 L 2 M 3  4 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

i.

 ii. y – 2x + 5 = 0 –2 

 iii. 3x + 5y  = 0  

K i L ii iii  i iii N i, ii iii

 

i.

 ii.

 iii.

K i ii  ii iii M i iii N i, ii iii

 4

3

i.

 ii.

 iii. 9

K i L ii  i iii N ii iii  

 

i.

 ii.

 iii. 

K i iii L ii iii  i ii N i, ii iii 

 ABC AB  AC  D  

E 

i. DE ⅡBC

 ii. DE = 
1

2
 BC 

B C 

A 

D E 





 iii.
→
AD + 

→
DE = 

→
AE

K i ii L i iii M ii iii  i, ii iii 

 3, 4, 5 

i. 12

 ii. 6 

 iii.

K i ii L i iii  ii iii N i, ii iii 

 ABC AB2 > BC2 + CA2

i. C

 ii. A

 iii. B

K i ii  i iii M ii iii M i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

A 

C B 

F E 

D 

G 

D,E,F BC, CA, AB 

 G 

K L M 

 ABC 

K AB2 + AC2 = BC2 

 AB2 + AC2 = 2(AD2 + BD2) 

M AB2 + AC2 = 2(GA2 + GD2) 

N AB2 + AC2 = 2(BD2 + CD2) 

A 

C B 
D 

AB ⊥ BC  D, BC  AD = 2 BD = 

3.

 BC AC 

K AB  BC M BD N CD

 AB2 + AC2 

 26 L 13 M 5 N 35

O ABC
A 

C B 

O 

 O ABC 

K  M N

 

K OA + OB + OC > AB + BC + AC

L OA + OC < BC

 OA + OB + OC < AB + BC + AC

N A + B = C +O

A 

C 

B 

b 
2 



1 

BC = AC 

 BD AB 

K BC  BD M CD N AC

 AD 

K 5  5 M 4 N 2 

 AB 

K 3.74 L 5 M 5.48  6.48 

ABC AB = BC = CA = 5  AD, BE CF 

 ABC 

K 225  75 M 56 N 7.5

 AD2 + BD2 = 

K50 L 50  25 N 25 

C 

A 
P 

B Q R 
O 

S 

ABC PQR BC = 4cm QR

3cm 

 ABC : PQR

K 3 : 4 L 9 : 16  16 : 9 N 4 : 3 

 AB PQ AB : PQ

K 2 : 1 L3 : 4 M 3 : 5  4 : 3

P 

R Q 

F E 

O 
4 

3 

3.5 





PQR 4, 3 3.5 O

 OP

K 3  2 M 1 N

1

2
 

 

K 49.67 L 41.29 

 40.57 N 39.69 

 P = 90  QR = ?

 3.92 L 4.72  

M 4.98  N 5.68 

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 ABC AD, BE CF O 

O O, AD  

AB2 + AC2 

= 2 (AD2 + BD2)

AB2 + BC2 + AC2 = 3(AO2 + 

BO + CO2)

  1 bs cª‡kœi mgvavb   

O 

O AD  2 : 1

 

A 

B C 
D M 

F E 

O 

ABC AD, BE CF O

AB2 + AC2 = 2 (AD2 + BD2) 

 A BC AM 

ABC ADB 

 AB2 = AD2 + BD2 + 2BD.DM ..................(i) 

 ABC 

 AC2 = AD2 + CD2 − 2CD.DM 

  = AD2 + BD2 − 2BD.DM ..................(ii) 

 (i) (ii) 

AB2 + AC2 = 2AD2 + 2BD2 + 2BD.DM − 2BD. DM 

 AB2 + AC2 = 2AD2 + 2BD2 

  AB2 + AC2 = 2(AD2 + BD2)

ABC AD, BE, CF O O 

OA, OB OC. 

 AB2 + BC2 + AC2 = 3(AO2 + BO2 + 

CO2) 

 ABC AD 

  AB2 + AC2 = 2(AD2 + BD2) 

  

AB2 + AC2 = 2AD2 + 2BD2 ..........................(i) 

 AB2 + BC2 = 2BE2 + 2CE2 ..............(ii) 

 AC2 + BC2 = 2CF2 + 2AF2 ......................(iii) 

(i), (ii) (iii) 

2AB2 + 2BC2 + 2BC2 + 2AC2 = 2AD2 + 2BD2  + 

2BE2 +  

2CE2 + 2CF2 + 2AF2. 

 4AB2 + 4BC2 + 4AC2 = 4AB2 + 4BD2 + 4BE2 + 

4CE2  

+ 4CF2 + 4AF2. 

 4AB2 + 4BC2 + 4AC2 = (2BD)2 + (2CE)2 + 

(2AF)2 +  

4(AD2 + BE2 + CF2) 

 4AB2 + 4BC2 + 4AC2 = BC2 + AC2 + AB2 + 

4(AD2 +  

BE2 + CF2) 

 4AB2 + AB2 + 4BC2 − BC2 + 4AC2 − AC2 = 

4(AD2 +  

BE2 + CF2) 

 3AB2 + 3BC2 + 3AC2 = 4(AD2 + BE2 + CF2) 

 3(AB2 + BC2 + AC2) = 4(AD2 + BE2 + CF2) 

.........(iv) 

 O 

2 : 1 

 OA = 
2

3
 AD 

 AD = 
3

2
 OF 

OB = 
2

3
 BE 





 BE = 
3

2
 OB 

 OC = 
2

3
 CF 

 CF = 
3

2
 OC 

 (iv)

3(AB2 + BC2 + AC2) = 4












3

2
 OA

2

 + 



3

2
 OB

2

 + 



3

2
 OC

 2

  

 3(AB2 + BC2 + AC2) = 

4



9

4
 OA2 + 

9

4
 OB2 + 

9

4
 OC2  

 3(AB2 + BC2 + AC2) = 9(A2 + OB2 + OC2) 

  AB2 + BC2 + AC2 = 3(OA2 + OB2 + OC2) 

 O ABC

4 AD ⊥ BC. 

AD

ABC

ABC ABC

  2bs cª‡kœi mgvavb   

 'O'  ABC

4  AD ⊥ BC

 A 

E 

C 

O 

D B 

  AD = OA + OD 

  = OA + 
OA

2
 O  AD, 2 : 1  

= 



4 + 

4

2
  

  = 6  

  AD  6

 AB . AC = BE . AD

 AB2 = 8 × 6 ABC AB = AC

 BE = 2. OB = 2.4 = 8  

AB2 = 48 

AB = 48 

 AB = 4 3 

4 3 (Ans.)

 ABC  a = 4 3 

= 
3

4
 a2

= 
3

4
 (4 3)2  

= 
3

4
 × 48 

= 12 3  

= 20.785 

= r2 r

= 3.1416 × 42 [ r = 4] 

= 3.1416 × 16 

= 50.2656 

  ABC  ABC–

= 
20.785

50.2656
 = 

1

2.42
 = 1 : 2.42 (Ans.) 



A B 

C D 
P 

E 

 ADB = 90

 AE.BE = CE2

 AB2 = AC.AP + BD.BP

  3bs cª‡kœi mgvavb   

O AB

D

F

AFB

ADB = 
1

2
AOB 

A B 

D 

O 

F 

  = 
1

2
  

= 
1

2
  180 

  = 90 

  ADB = 90

A B 

C 

E O 


AB  ACB = 90                      

 ABC CE ⊥ AB 

 ACE BCE





AEC = BEC

CAE = BCE = ACE

ACE CBE 

  ACE BCE

 
CE

BE
 = 

AE

CE
 

 CE.CE = AE.BE 

  CE2 = AE.BE

A B 

C D 
P 

M 

PM ⊥ AB

A, M, P, D AMP + ADP = 1

1 2

AMPD AM DP B

 AB.BM = BD.BP...............(i) 

 B, M, P, C BMP + PCB = 1

1 2

BMPC BM CP A

 AB.BM = AC.AP...............(ii) 

 (i) (ii)  

AB.BM + AB.AM = BD.BP +AC.AP 

 AB(BM + AM) = AC.AP + BD.BP 

 AB.AB = AC.AP + BD.BP 

  AB2 = AC.AP + BD.BP



E F Q R 

P 

D 

DEF PQR

DEF PQR
DEF

PQR
 = 

EF
2

QR
2

PQR QR

PQ PR

  4bs cª‡kœi mgvavb   

a.

b.

(Similar)

E F Q R 

P 

D 

M N 

DEF PQR

EF QR

DEF

PQR
 = 

EF
2

QR
2 

 EF QR DM PN

DEF = EF DM 

  DEF = 
1

2
  EF  DM 





 

1

2
    

 PQR QR = PN 

  PQR = 
1

2
  QR  PN 

  
DEF

PQR
 = 

1

2
  EF  DM

1

2
  QR  PN

 = 
EF.DM

QR.PN
 

 DEM PQN-

DME = PNQ =

DEM = PQN 

 EDM = QPN 

  DEM PQN

 
EF

QR
 = 

DM

PN
 = 

EF

QR
 

  
DEF

PQR
 = 

EF

QR
  

EF

QR
 = 

EF
2

QR
2 

  
DEF

PQR
 = 

EF
2

QR
2





Q R 

P 

G H 

PQR QR GH PQ

PR- G H PG : 

GQ = PH : HR 

 G, R G, H

PGH GHQ

 
PGH

GHQ
 = 

PG

GQ
 

 PGH GHR

 
PGH

GHR
 = 

PH

HR
 

  GHR = GHQ 



 
PGH

GHQ
 = 

PGH

GHR
 

  
PG

GQ
 = 

PH

HR
 

 PG : GQ = PH : HR

 ABC- A AD, BC-  D

DA CE BA E

BD : DC = BA : AC

BC AB AC-

P Q  BD 

: DC = BP : CQ

  5bs cª‡kœi mgvavb   

E 

C 

A 

B D 

ABC- A AD, BC D

DA CE BA E

E 

C 

A 

B D 

Q 

ABC A AD, BC D

DA CE BA E

BD : DC = BA : AC 

 AD || CE AC

 DAC = ACE               

AD || CE BE

 BAD = AEC 

 BAD = DAC           AD, A

 AEC = ACE 

  AEC AE = AC. 

 BCE- AD || CE 

  
BD

DC
 = 

BA

AE
 

   
BD

DC
 = 

BA

AC
                         [ AE = AC] 

  BD : DC = BA : AC 

A 

B C 
D 

Q P 

ABC- A AD, BC D

BC PQ AB AC- P

Q BD : DC = BP 

: CQ 

 ABC- A AD, BC- D 

BD : DC = AB : AC                   

BD

DC
 = 

AB

AC
 .......................... (i) 

  PQ || BC 

 
AP

BP
 = 

AQ

 CQ
 

   
AP + BP

BP
 = 

AQ + CQ

 CQ
             

  
AB

BP
 = 

AC

 QC
 





   
AB

AC
 = 

BP

CQ
 

   
BD

DC
 = 

BP

CQ
                                (i)

BD : DC = BP : CQ

 ABC P BC AB

PQ PN CA PM

PQ BN O

PO.OQ = BO.ON

Q, N, M

  6bs cª‡kœi mgvavb   

C B Q 

O 

N 

A 
M P 

ABC- P BC AB

PQ PN CA PM P, A 

P, B APBC

C B Q 

N 

A 
M P 

O 

PQ BN O

PO.OQ = BO.ON 

 PN ⊥ AB PQ ⊥ BC 

  PQB = PNB

PON BOQ PNO = OQB 

 PON = BOQ



 
PN

BQ
 = 

PO

BO
 = 

ON

OQ
 

  PO.OQ = BO.ON 

C B Q 

N 

A 
M P 

O 

Q, N, M  

 Q, N; N, M P, B

PNAM PNA + PMA =

 PN ⊥ AB PM ⊥ AM] 

  PNAM 

 PM

PAM = PNM 

 PQ ⊥ BC PN ⊥ AB 

  PNB = PQB

 PNQB

 PNQ + PBQ = 180 

  PNQ = 180 − PBQ ................ (i) 

 APBC

PAC + PBC = 180 

  PAC = 180 − PBC = 180 − PBQ ... (ii) 

 (i) (ii)

PNQ = PAC = 180 − PAM 

           = 180 − PNM    [ PAM = PNM] 

  PNQ + PNM = 180 

  QN NM 

 Q, N, M

 ABC  O, S BC D.

A 

C 
D 

F 

E B 

S 

O 
G 

G ABC

ABC

AD, BE  CF O

AO.OD = BO.OE = CO.OF

  7bs cª‡kœi mgvavb   

A 

B C 

E F 

D 

G 

G ABC 2 : 1





A 

C 
D 

F 

E B 

S 

O 
G 

M P 

AO P OS  PM

AD M S, D

AO P MP || OS 

  AG M AM = MG 

 APM DGS DGS

AGO = AMP 

 SDG = MAP                         [ SD || AE] 

 SD = 
1

2
 AO = AP 

  APM DGS

AM = GD 

 AM = MG = GD 

  GD = 
1

3
 AD, GD = 

1

2
 GA 

AD G AD 2 : 1

 G

A 

B C 

E F 

D 

O 

BOF COE

OFB = OEC = 90           [ CF ⊥ AB, BE ⊥ 

AC] 

 BOF = COE             

 
BO

CO
 = 

OF

OE
 

  BO.OE = CO.OF .................. (i) 

 BOD AOE-

ODB = OEA = 90               [AD ⊥ BC, BE ⊥ 

AC] 

  BOD = AOE                  

 

 
BO

AO
 = 

OD

OE
 

  AO.OD = BO.OE ......... (ii) 

 (i) (ii)

AO.OD = BO.OE = CO.OF 



AB AC BD

P AB2 = 

AC.AP + BD.BP

  8bs cª‡kœi mgvavb   

ABCD AC BD

AC. BD = AB.CD + BC.AD

ABCD AC BD

AC.BD = AB.CD + BC.AD 

 A DA BAC

DAP AP BD P

BAC = PAD

PAC

BAC + PAC = PAD + PAC 

 BAP = CAD 

 ABD = ACD   

ABP ACD

 
BP

CD
 = 

AB

AC
 

   

AC.BP = AB.CD ................. (i) 

 BAC = PAD

ADP = ACB

ABC APD





 
AD

AC
 = 

PD

BC

AC . PD = AD.BC ............ (ii) 

 (i) (ii)

AB.CD + BC.AD = AC.BP + AC.PD = AC(BP + PD) = 

AC.BD 

 AC.BD = AB.CD + BC.AD 

A, D; B, C C, D

CPD APB

PDC = PAB BC

DPC = APB

AP

DP
 = 

BP

CP
 

 AP.CP = BP.DP 

 AP.CP + AP2 = BP.DP + AP2 

AP2

 AP.(AP + CP) = BP.DP + AD2 + DP2  

AB  ADP = ADB = 90 

 AP2 = AD2 + DP2 

 AP.AC = DP (BP+DP) + AD2  

 AP.AC = DP.BD + AB2 − BD2 

ADB = 90 ABD- AB2 = AD2 + BD2 

AD2 = AB2 − BD2 

 AP.AC = AB2 − BD (BD − DP) 

 AP.AC = AB2 − BD.BP 

  AB2 = AC.AP + BD.BP

 ABC  A, B, C

AD, BE CF O

D E, E  F F D

DEF

AD, BE CF

  9bs cª‡kœi mgvavb   

ABC AD, BE CF

D E, E  F F D DEF

DEF ABC

AD, BE CF FDE, DEF

EFD

OECD ODC OEC = 2

 O, D, C, E

 OE  ODE OCE 

 OFBD ODB OFB 2

 O, D, B, F

 ODF = OBF 

 ABE ACF OBF OCE BAC

 OCE = OBF 

  ODE = OCE = OBF = ODF 

  AD FDE

BE CF DEF

EFD

 BE CF DEF

EFD

AEF, BDF, CDE ABC

O, D, C, E

[ODC + OEC = 90 + 90 = 180] 

  ODE = OCE           

 EDC = 90 − ODE = 90 − OCE = 90 − 

FCA 

  = BAC 

 [ AFC = 90, BAC + FCA = 90

BAC = 90 − FCA]

 ACF- AFC = 90

ACF + FAC + 90 = 180 

 FCA + FAC = 90 

 FAC = 90 − FCA 

 BAC = 90 − FCA 

  EDC = BAC 

 





DEC = BAC 

 ABC CDE

EDC = BAC 

DEC = ABC 

 

BDF AEF

ABC

 AEF, BDF, CDE ABC



AD.BC = AB.DC + 

BP.AC

  10bs cª‡kœi mgvavb   

B, P  

 AB ADB ACB ACB 

AP APB BC 

AD ADC 

APB ADC APB = ACD 

 

ABP = ADC 

  BAP = CAD 

  ABP ADC 


AB

AD
  = 

AP

AC
 

 AB.AC = AP.BD

ABPC

AB PC BP AC AP BC

AP.BC = AB.PC + BP.AC 

 BAP CAP A AC

BAP CAD AD

BC D P, C

BAP = CAD 

 PAD

BAP + PAD = CAD + PAD 

  BAD = PAC 

 ABD ADC

ACD = APC 

 ABC = APC

ADB =  ACP 

  ABC APC

 
BD

PC
 = 

AB

AP
 

 AP.BD = AB.PC ............. (i) 

 ABP ADC

BAP = DAC           

ACD = APB

ABP ADC

 
AC

AP
 = 

DC

BP
 

 AP.DC = BP.AC ................. (ii) 

 (i) (ii)

AP.BD + AP.DC = AB.PC + BP.AC 

 AP(BD + DC) = AB.PC + BP.AC 

 AP.BC = AB.PC + BP.AC      BD + DC = 

BC]  

 ABC S, O AP 

 

ABC OA SP 

G S, G, O 

ABC C C 

CD CD2 = ADBD

  11 bs cª‡kœi mgvavb   





A 

B C 
P 

S O 

G 

ABC S, O AP 

OA SP OA = 2SP (Ans.)

 

A 

B C 

D 

ABC C = 90 CD, AB 

CD2 = AD.BD 

 ABC- C = 90 

  ACD + BCD = 90 .................(i) 

 ADC- ADC = 90            [ CD ⊥ AB] 

   CAD + ACD = 90 .................(ii) 

  180

(i)  (ii)

ACD + BCD = CAD + ACD 

  BCD = CAD 

 ADC BDC 

ADC = BDC = 90 

 CAD = BCD 

 ACD = CBD 

 


AD

CD
  = 

CD

BD
  

 CD2 = AD.BD 

 AB = 6 cm AC BD

E

AE. EC = BE.ED

AB2 = AC.AE + BD.BE

  12 bs cª‡kœi mgvavb   

d = 6cm 

 r = 3cm 

  r2 

  
r2

2
 

  = 
31416 32

2
 = 1414cm2 (Ans.) 

B 

D C 

E 

A 

ABCD AC BD E

AE.EC = BE.ED  

 A, D B , C

ADE BCE 

AED = BEC                   [

ADE = BCE                   [

DAE = CBE                       [

ADE BCE

 
AE

EB
 = 

DE

ED
  

  AE. EC = BE. ED 

B 

D C 

E 

A 

AB ABCD AC BD

E AB2 

= AC. AE + BD. BE

C, D 

CED AEB

EDC = EAB             [ BC -

DEC = AEB                               



  
AE

 DE
 = 

BE

CE
   

 AE. CE = BE. DE  

 AE. CE + AE2 = BE. DE + AE2  AE2

AE (CE + AE) = BE.DE + DE2 + AD2 

  [ AB ADE = ADB  = 90 

   AE2 = AD2 + DE2 ] 

 AE AC = DE (BE + DE) + AD2 

 AE.AC = DE.BD + AB2 −BD2  

  [ADB = 90 ABD- AB2 = AD2  

+ BD2 AD2 = AB2 − BD2] 

 AE.AC = AB2 − BD(BD − DE)  





  AE.AC = AB2 − BD. BE  

  AB2 = AE.AC + BD. BE



A 

E 

C D P 

P 

G S 

R 

B 

O 

S, O AP BC 

= a, AC = b AB = c.  

OA SP

S, G, O

AB2 + AC2 = 2(BP2 + AP2)

  13bs cª‡kœi mgvavb   

ABC 

O A OA S A

BC SP. 

  OA = 2SP ........... (i)  

 OA SP

ABC O, S AP

S, O SO AP G

G ABC

(i) OA = 2SP 

AD SP BC  AD  SP

AP

 PAD = APS

OAG = SPG 

 AGO PGS

AGO = PGS          

OAG = SPG         

 AOG = PSG 

  AGO PGS

AG

GP
 = 

OA

SP
  

AG

GP
 = 

2SP

SP
  (i) 

AG

GP
 = 

2

I
  

  AG : GP = 2 : 1 

 G AP 2 : 1

 G ABC

S , G, O 

D E P D



S 

B 

A 

R 

D 

C 

E 
G 

P 

O 

S, O AP BC = a, 

AC = b AB = c  

OA SP

S, G, O

C a.CD = b. CE

  14bs cª‡kœi mgvavb   

AD ⊥ BC ABC ACB

 ACB  < ADC] 

 CD, BC AC 

AB2 = AC2 + BC2 −2BC. CD .............. (i) 

 CE, AC BC 

AB2 = BC2 + AC2 −2AC.CE  

 (i) (ii) 

AC2 + BC2 −2BC. CD = BC2 + AC2 −2AC. CE 

 −2BC.CD = −2AC.CE AC2 + BC2 

BC.CD = AC.CE (−2)

 a. CD = b. CE 

m„Rbkxj cÖkœe¨vsK DËimn 
 





 3 C  C 10

T



 

O AB CD P

AC BD Q

AB CD AP.PB = CP.PD  

AC BD AQ.CQ = BQ.DQ 

 O ACDB P  

AB CD P

AP PB CP PD

P C

D RS PM

PM2 = PC.PD + AM. MB  

 ABC AD, BE CF G  

G ABC 

AG = 2GD

ABC 30 

 ABC 

AD, BE CF  

BC.CD = AC.CE

ABC : AEF = AB2 : AE2

 ABC AP 

AD ⊥ BC. 

 

AP.BC = AB.CP + AC.BP

 PQRS PR QS

QPR = SPT 

PT QS T

PR.QS − QR.PS = PQ.RS.

P QS-  A

AP2 = AQ.AS

 ABC  P BC AB

PQ PN CA PM BC 

= 8 PA = 5 PQ = 7

PA || BC APBC

Q, M, N

ABC 3

Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb 







P 

Q R 
D  

 PQR  D, QR-  

PQ2 + PR2 = 2 (PD2 + QD2)

Q = 60 PR2 = PQ2 + QR2 

− PQ.QR

  23bs cª‡kœi mgvavb   

Q D R E 

P 

PQR–  D, QR–

 PQ2 + PR2 = 2(PD2 + QD2)

QR  PE

PQD PDQ  QD 

 PD  DE

PQ2 = PD2 + QD2 + 2QD.DE ............ (i) 

 PRD  PDR  DR PD 

 DE 



PR2 = PD2 + RD2 – 2RD.DE ................... (ii) 

 (i)  (ii)

PQ2 + PR2 = PD2 + QD2 + 2QD.DE + PD2 + RD2 – 

2RD.DE 

  = 2PD2 + QD2 + RD2 + 2QD.DE – 

2RD.DE 

  = 2PD2 + QD2 + QD2 + 2QD.DE – 

2QD.DE [QD = RD]   

  = 2PD2 + 2QD2 

  = 2(PD2 + QD2) 

Q R E 

P 

60 

 PQR  Q = 60, PR2 

= PQ2 + QR2 – PQ.QR 

PE ⊥ QR 

 PQR Q = 60, QE, 

QR  PQ

PR2 = PQ2 + QR2 – 2QR.QE ............... (i) 

 PQE-  PE,  QE  PQ

 cos PQD = 
QE

PQ
 





 cos =  

cos60 = 
QE

PQ
 [ PQE = 60] 

1

2
 = 

QE

PQ
 

  QE = 
1

2
 . PQ 

(i) QE

PR2 = PQ2 + QR2 – 2PQ . 
1

2
 QR. 

  PR2 = PQ2 + QR2 – PQ . QR 

 ABC A = 1 AB = AC 

AB AC 

BC P 

AB2 − AP2 = BP.PC

A AD 

AD2 = BD.CD

  24bs cª‡kœi mgvavb   

A 

C B 

AB ACB AC ABC 





A 

C B 
D P 

 ABC AB = AC BC 

P 

A BC AD 

ABC AB = AC AD ⊥ BC 

  BD = CD 

 ABD AB2 = AD2 + BD2 

 APD 

AP2 = AD2 + PD2                    

 AB2 − AP2 = AD2 + BD2 − AD2 − PD2 

   = BD2 − PD2 = (BD + PD) (BD − PD) 

   = BP . PC 

  AB2 − AP2 = BP . PC 

A 

C B D 

ABC A = 90. AD, BC 

AD2 = BD.CD 

 A = 90 

  ABD + ACD = 90 .................... (i) 

 ADC ADC = 90                 [AD ⊥ 

BC] 

  CAD + ACD = 90 .................... (ii) 

 (i) (ii) 

 ABD + ACD = CAD + ACD 

  ABD = CAD 

 ABD ACD

ADB = ADC = 90 

  ABD = CAD 

  BAD = ACD 

 

 
BD

AD
 = 

AD

CD

  AD2 = BD.CD 

  AD2 = BD.CD 

 ABC A BC 

AD  

AD 

BC P 

AB2 − AP2 = BP . PC

R AB2 = 2R . AD

  25bs cª‡kœi mgvavb   

ABC AB = AC

A 

C B 
D 

BD = CD = 
1

2
 BC D, 

BC AD 

ABC BC P 

A, P 

AB2 − AP2 = BP.PC 

A 

C B 
D P  

 A BC AD 

APD 

AP2 = AD2 + PD2 ................. (i) 

ABD 

AB2 = AD2 + BD2 ................ (ii)  

 (ii) (i) 

 AB2 − AP2 = AD2 + BD2 − AD2 − PD2 

 AB2 − AP2 = BD2 − PD2 

 AB2 − AP2 = (BD + PD) (BD − PD) 

 AB2 − AP2 = (CD + PD)BP             [ BD = 

CD] 

 AB2 − AP2 = BPPC [ CD = BD 





ABC AB = AC A 

BC AD R

AB2 = 2R.AD

AD E 

C, E 

ADC ACE

ADC = ACE   [ ACE = 90 AD, 

BC ADC = 90] 

 EAC 

ACD AEC 

 

 
AD

AC
 = 

AC

AE
    

 AC2 = AE.AD 

 AB2 = AE.AD .............. (i)              [ AB = 

AC]  

 ABD ACD 

AB = AC                             

AD 

 ABD  ACD 

  BD = CD 

 AD ⊥ BC AD, BC 

 AD, 

 AE, ABC

AE = 2R                     [ R, ABC

(i) 

AB2 = 2R . AD 


