
 Aóg †kÖwY \ MwYZ \ Aa¨vqwfwËK Av‡jvPbv I cixÿv cÖ ‘̄wZ 








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GK bR‡i  Aä v‡qi  wel qmg~n 

A 

C B a 

c b 

ABC ACB 

AB = c = BC = a = 

AC = b =  

c2 = a2 + b2 
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◼ 
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  
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 

†evW© eB‡qi  Abykxj bxi  cÖ‡kœi  mgvavb 

ABC AD, BC-

AB2 + BC2 + CA2 = 4AD2 



ABC AB = BC = CA AD ⊥ BC  

 AB2 + BC2 + CA2 = 4AD2

A 

C 
D 

B 

   

AD ⊥ BC 

  ADB = ADC 

ADB ADC 

AB = AC 

AD = AD 

 ADB  ADC  

 BD = CD 

 BC  = BD + DC 

  = BD + BD = 2BD 

ABD ADB = 

 AB2 = AD2 + BD2  

4AB2 = 4(AD2 + BD2)

4AB2 = 4AD2 + 4BD2  

 4AB2 = 4AD2 + (2BD)2 

4AB2 = 4AD2 + BC2  

4AB2 = 4AD2 + AB2  [  AB = BC = CA] 

 4AB2 − AB2 = 4AD2 

 3AB2 = 4AD2  

 AB2 + AB2 + AB2 = 4AD2            

  AB2 + BC2 + CA2 = 4AD2     [  AB = BC = CA] 

ABCD 

AB2 + CD2 = BC2 + AD2 

ABCD

AC BD O 

AOB = BOC 

=  COD AOD 1

AB2 + CD2 = BC2 + AD2.  

ABCD AC BD

ABCD 

 AO = CO BO = DO 

AOB AB  

 AB2 = AO2 + BO2 

COD CD 

 CD2 = CO2 + DO2

AB2 + CD2 = AO2 + BO2 + CO2 + DO2  

AO2 + BO2 + AO2 + BO2 AO = CO, BO = DO] 

= 2 AO2 + 2 BO2 

= 2 
1

2
AC

2

  +  2  
1

2
BD

2

= 2  
1

4
AC2 + 

1

2
  

1

4
 BD2

= 
1

2
(AC2 + BD2) 

BOC− BC2 = BO2 + CO2 

 AOD-

AD2 = AO2 + DO2  

 BC2 + AD2 = BO2 + CO2 + AO2 + DO2  

  = BO2 + AO2 + AO2 + BO2  [ AO = CO, 
      BO = DO] 
  = 2BO2 + 2AO2  

  = 2  ( )
1

2
 BD

2

 + 2  ( )
1

2
 AC

2

  

  = 2  
1

4
AC2 + 

1

2
  

1

4
 BD2 = 

1

2
 (AC2 + BD2) 

 AB2 + CD2 = BC2 + AD2          

ABC A CD 

BC2 = CD2 + 3AD2 

ABC A 

CD, ABC 

BC2 = CD2 + 3AD2  

ADC A = 

 CD2 = AD2 + AC2  

ABC A 

 BC2 = AB2 + AC2  

AD + BD)2 + AC2 

AD2 + 2AD.BD + BD2  + AC2 

  = AD2 + AC2 + 2AD.BD + BD2  

   = CD2 + 2AD.BD + BD2  [
  = CD2 + 2.AD.AD + AD2 
  = CD2 + 2AD2 +AD2

 CD   AD = BD] 

  BC2 = CD2 + 3AD2    

ABC A BP 

CQ 5 BC2 

= 4 (BP2 + CQ2) 

ABC

A = BP CQ 

5 BC2 = 4 (BP2 + CQ2) 

ABP A = 

 BP2 = AB2 + AP2  [

ACQ A = 

 CQ2 = AC2 + AQ2  [

ABC A = 

 BC2 = AC2 + AB2 

BP2 + CQ2 = AB2 + AP2 + AC2 +AQ2  [

4 (BP2 + CQ2) = 4 (AB2 + AP2 + AC2 + AQ2) 

   = 4 (AB2 +AC2) + 4 AP2 + 4 AQ2 

  = 4 BC2 + (2AP)2 + (2AQ)2  

  = 4 BC2 + AC2 + AB2           [BP CQ

  = 4 BC2 + BC2  

O 
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C 

D 
B 

A 

C 

A B Q 
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  = 5 BC2   

  5 BC2 = 4 (BP2 + CQ2)  (

ABCD 

AC

AC ACEF

AC2 = 2AB2   

ACEF 2  

ABCD 

ABCD 

AB = BC 

ABC- ABC = 1

 AC2 = AB2 + BC2    

AB2 + AB2 2AB2  

ABCD AB2 

 ACEF AC2 

AC2 = 2AB2   

ACEF 

2  ABCD 

D 

A 

O 

 3 

5

B 

C 

OB = 4 BD AC

BD = x 

 DO = (4 − x)  OB = 4 

BC = 5 AO = 3

AOD BDC 

BC

AO
 = 

BD

DO
  [

5

3

x

4 − x 3x = 20 − 5x

3x + 5x = 20 8x = 20 

  x = 2.5 

 BD = 2.5 

 DO = (4 − 2.5) 1.5 

AOD 

AD2 = AO2 + DO2  [

32 + (1.5)2  

  = 9 + 2.25 = 11.25 

  AD = 3.35 

 CBD 

CD2 =  BC2 + BD2 = 52 + (2.5)2  = 25 + 6.25 = 31.25 

  CD = 5.59 

 AC = AD + CD = (3.35 + 5.59)  

8.94 

  BD = 2.5 AC = 8.94 (Ans.)

ABCD

AC

ABCD = 
1

2
 (AC

ABC = 90;

ABC 

AC

[ 90]

AC
2
 = AB

2
 + BC

2
 

AC
2
 = AB

2
 + AB

2

AC
2
 = 2AB

2 BC = AB] 

  AB
2 

= 
1

2
 AC

2
 

 ABCD  = AB2 = 
1

2
 AC

2
 

  ABCD  =  
1

2
 (AC 

ABC A = D, AC 

BC2 + AD2 = BD2 + AC2. 

ABC 

A = D, AC-

BC
2
 + AD

2
 = BD2 + AC

2
. 

B, D 

 ABC A = 

BC 

 BC2 = AB2 + AC2  

ABD BD. 

 BD2 = AB2 + AD2 

AB
2
 = BD

2
 – AD

2
  

BC2 = BD2 − AD2 + AC2                      [

 BC
2
 + AD

2
 = BD

2  
+ AC

2
 
 
 

ABC A = D E AB 

AC DE
2

= CE
2
 + BD

2.

ABC 

A = 

D E AB AC 

DE
2
 = CE

2
 + BD

2
. 

A D 

C 

F 

E 

B 

A D 

B C 

C 

D 

A B 

90 

C

A D B

E



E, D 

AC E.  [

 AE = CE 

AB D 

 AD = BD 

ADE A = 

  DE
2
 = AE

2
 + AD

2
  

DE
2
 = CE

2
 + BD

2
 

 DE
2
 = CE

2
 + BD

2
 

ABC BC AD AB > AC.  

AB
2
 – AC

2
 = BD

2
 – CD

2 .  

ABC BC 

AD AB > AC.  

AB2 – AC
2
 = BD

2
 – CD

2
. 

AD ⊥ BC

  ABD  ACD

ABD  

 AB
2
 = AD

2
 + BD

2
 ------- (i) [

 ACD

AC
2
 = AD

2
 + CD

2
-------- (ii) 

 
[  

  AB2 – AC2 = AD2 + BD2 – AD2 − CD2 

 AB
2
 – AC

2
 = BD

2
 – CD

2  

 

ABC BC AD AD P 

AB > AC. PB
2
 – PC

2
 = AB

2
 – AC

2
. 

ABC

BC AD AD 

P AB > AC. 

PB
2
 – PC

2
 = AB

2
 – AC

2 

B, P C, P 

AD, BC-
 ADB = ADC = 

 PBD 

PB
2
 = BD

2
 + PD

2
(i)

 PCD 

PC
2
 = CD

2
 + PD

2
 (ii)

 PB
2
 – PC

2
 = BD

2
 + PD

2
 – CD

2
 – PD

2
 

PB
2
 – PC

2
 = BD

2
 – CD

2
  (iii)

ABD 

AB
2
 = BD

2
 + AD

2

BD
2
 = AB

2
 – AD

2
   

 ACD  AC
2
 = AD

2
 + CD

2 

CD
2
 = AC

2
 – AD

2 

 

     PB
2
 – PC

2
 = BD2 − CD2  

  = AB
2
 – AD

2
 – AC

2
 + AD

2
 

  = AB
2
 – AC

2

PB
2
 – PC

2
 = AB

2
 – AC

2
 

1 : 1 : 2  

80 90 100 120  

 1 : 1 : 2, 

( 2)2 = 12 + 12 

  2 = 2 

  90

5 

40 42.5  47.5 50  

 x 

  90 − x 

 (90 − x) − x = 5  

     90 − 2x = 5   2x = 85  x = 42.5 

x 

y 

x2 + y2 x2 + y2 x2 – y2 x2 – y2  

 = a 

  x2 = y2 + a2 

  a2 = x2 − y2  a = x2 − y2 

4, 4, 5 5, 12, 13 8, 10, 12 2, 3, 4  

 132 = 52 + 122  169 = 25 + 144  169 = 169 

  5, 12, 13 

ABC A = 

i. BC  ii. = 
1

2
 AB. AC    iii. BC2 = AB2 + AC2 

i ii i iii ii iii i, ii iii  

 

A B 

C 

 

i.  BC

 

ii.  ABC = 
1

2
  

1

2
  AB  AC 

iii.  

BC2 = AB2 + AC2 

i. 

ii. 

 iii. 

i ii i iii ii iii i, ii iii 

A 

C 
D 

B 

A 

B C D 
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P 

A 

C B 

6 cm 

13 cm 

Q 

A = 90 

PQ 

6 6.5 7 9.5   

 PQ = 
1

2
  BC = 

1

2
  13 = 6.5

ABC = 

39 32.5 30 15  

ABC = 
1

2
  AB  AC 

 = ( )
1

2
  12  5  cm2 

 = 30 cm2 

AB = AP + BP 
 = 6 + 6 
 = 12 cm 

AC = BC2 − AB2 

 = 132 − 122 = 5 cm 

APQ 

15 12.5 10 7.5  

 AQ = AC  2 = 5  2 = 2.5 

  APQ = AP + AQ + PQ = 6 + 2.5 + 6.5 = 15 

ABCDE AE || BC, CF⊥ AE DQ ⊥ CF. 

ED = 10 EF = 2 BC = 8 AB = 12

D 

C 
Q 

E 

F 

A P B 

ABCF

64 96 100 144  

 ABCF

= AB  BC = (12  8) 96 

FPC

32  48

 72  60 

 FPC = 
1

2
   = 

1

2
   (FC  BC)  

 = 
1

2
  (AB  BC) = 

1

2
  (12  8) = 48 

CD-

2 2  4  4 2 8 

CQD

CD2 = CQ2 + DQ2 
 = 22 + 22 = 4 + 4 
 = 8 

 CD = 8 = 4  2 = 2 2 

DQ = EF = 2 

DE = 10 = QF 

CQ = CF − QF 

 = AB − DE 

 = 12 − 10 = 2  

FPC  DQC

46 48

50 52 

 FPC 48

DQC = 
1

2
 (CQ  DQ) = 

1

2
 (2  2) 

= ( )
1

2
  4  2

 FPC DQC (48 − 2)

46 
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T 

P 

b c 

a 

a 

b 
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PQST 

 PRT

PR2 = PQ2 + QR2 

 

PQST 

 

 PQST PQ ST PQ  ST 

 PT QS  

 PQST 

PRT 

PQR TRS

QR = TS = a 
 PQ = SR = b 

 PQR = TSR 

 PQR  TRS 

  PR = RT QPR = TRS 

PQR PQR = 1

 QPR + PRQ = 1

QPR + PRQ  

      = TRS + PRQ = 1

PRT = 180 − (TRS + PRQ) 

  = 180 − 90 = 90 

 PRT = 1

 PRT 

 PR2 = PQ2 + QR2 

PQST

PQST 

 PQR +  TRS +  PRT

 
1

2
 (PQ + TS)  QS = 

1

2
 ab + 

1

2
 ab + 

1

2
 c2 

 
1

2
 (b + a)  (b + a) = 

1

2
 2ab + 

1

2
 c2 

1

2
 (a + b)2 = 

1

2
 (2ab + c2) (a + b)2 = (2ab + c2) 

a2 + 2ab + b2 = 2ab + c2 a2 + 2ab + b2 − 2ab = c2 

c2 = b2 + a2 

  PR2 = PQ2 + QR2
 

PQR P = 90, PQ PR 

M N

PR2 + PQ2 = QR2

5RQ2 = 4(RN2 + QM2) 



PQR

P = 90, PQ

PR

M N.

Q 



R P 

M 



N 

 PQR P = 90

PR2 + PQ2 = QR2

PD ⊥ QR 
Q 

R P 

D 

PQR PQD

QPR = PDQ 

PQR = DQP 

 PQR PQD

 
QR

PQ
 = 

PQ

QD
 

 PQ2 = QR.QD .......... (i) 

PQR PDR

 
QR

PR
 = 

PR

DR
 

 PR2 = QR.DR ............ (ii) 

PR2 + PQ2 = QR.QD + QR.DR

 = QR (QD + DR) 
 = QR.QR 

 = QR2 

90] 

[Q 

R

PQR

P = 90, PQ PR

M N  R, 

M Q,N

5RQ2 = 4(RM2 + QN2) 

Q 

R P 
N 

M 

   

 

PQR- P = 90 QR

 QR2 = PQ2 + PR2    

 PQN P = 90 QN

 QN2 = PQ2 + PN2 

   = PQ2 + ( )
PR

2

2

  [ PR N] 

   = PQ2 + 
PR2

4
 = 

4PQ2 + PR2

4
 

       4QN2 = 4PQ2 + PR2  

  PMR P = 90 RM

 RM2 = PR2 + PM2 

     = PR2 + ( )
PQ

2

2

   [ PQ M] 

   = PR2 + 
PQ2

4
 = 

4PR2 + PQ2

4
 

  4RM2 = 4PR2 + PQ2 

4QN2 + 4RM2 = 5PR2 + 5PQ2

      4(RM2 + QN2) = 5(PQ2 + PR2) 

      4(RM2 + QN2) = 5RQ2                               [(

 5RQ2 = 4(RM2 + QN2) 

[Note : 4(RN2 + QM2) 4(RM2 + QN2)
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  
 45 

90, 45 90, 60 80, 60 60, 60  

 


 
K L M N 

 



 a, b, c

a < b < c

K c2 = a2 + b2 L b2 = a2 + c2

M c2 = a2 − b2 a2 = b2 + c2  

c c 

a 

c 
b 

 a

b

a + b (a + b)2  a + b N a2 + b2  

 


 ABC A

K L M N 

 ABC ABC



AB BC AC CB  

 a, b, c a > b > c

a2 + b2 = c2 L b2 + c2 = a2

M a2 + c2 = b2 N a2 + b2 + c2 = 0 

a > b > c  b2 + c2 = a2; a a  

 

B 

A 

C 

 ABC-  AB2 = AC2 + BC2  C = ?



 

180 100 90 120 

 3 4

K 10  L 8  M 9  N 6 

 

 3 + 4 = 7  6 

  
 

i.

 ii. −

 iii.

 

i   ii    i  iii    ii  iii    i, ii  iii  

 
 i.

 ii.

 iii.

 

K i   ii   L i  iii     M  ii  iii     N i, ii  iii 

 
 i.  

 ii.

 iii.

i ii i iii ii iii i, ii iii 

  


B C 

A 

2

3

 ABC AC⊥BC, AC = 3  BC = 2

 ACB-

45 60 65 90 

AC⊥ BC  ACB = 90

 AB 

2 5 3 6 2 13 13  

  AB = 32 + 22 = 9 + 4 = 13

 AB = 5 AC = 4 BC = 

3 4 M 5 N 6  

  BC2 = AB2 − AC2 = 52 − 42 = 25 − 16 = 9, BC = 9 = 3 

 9.2 : wc_v‡Mviv‡mi Dccv`¨  †evW© eB, c„ôv 141 − 144 

  
 6 2 

 K 3 L 3 3 4 2 6  

 1 1 

1 2 2 3  

 5 13 

 K 6 L 8 

M 10 N 12 

 13

12

 K 4 L 5 M 6 N 8 

 ABC A = 90, D E AB AC

DE2 = CE2 + BD2 DE2 = CE2 

CE2 = DE2 + BD2 BD2 = DE2 + CE2  

 
K L

M N 

 3 : 4

 

3 5 7 8  

 
2

32 + 42 = 9 + 16 = 25, 25 = 5 

  
 

 i.  

 ii.  

 iii.  

 

 i ii  i  ii i  iii  

  

C B 

A 

8
 

6 

 

 AC 

10 14 64 100  

 AB BC D E DE 

3 L 4 M 5 N 10  



 

13cm 

12cm 

C 

A B 

 
BC2 = AC2 + AB2 AC2 = AB2 + BC2 

AB2 = AC2 + BC2 AB2 = AC2 − AC2  

 vAB = 13 cm, BC = 12 cm AC = ?

4 cm 5 cm 6 cm 7 cm  

 

 9.3 : wc_v‡Mviv‡mi Dccv‡`¨i wecixZ Dccv`¨ 

 †evW© eB, c„ôv 144 

  
 

K L

M N 

 ABC- AB2 = AC2 + BC2 C

45 60 90 180  

  
 ABC DEF-

i. B = E = 90

ii. AB = DE, AC = FD B = 90 E = 90 

 iii. AB = DE = 5 DF = AC = 13

BC = EF = 12 BC2 = DF2 − AB2

 

K i  ii L ii  iii M i  iii N i, ii  iii 

mKj  †evW© ci xÿ vi  enywbe©vPwb cÖ‡kœvËi  we‡køl Y 

  
 ABC B = AC = 10

 

24 100 200 480 

 10 

6

136 64 60 8 

 6 9

3 5 L 54 

4 5 117  

 
P 

Q R 

PQR 

PQ2 = PR2 + QR2 QR2 = PR2 + PQ2

QR2 = PR2 – PQ2 PR2 = RQ2 – QR2 

 

K 4 7 13

L 3 5 8

M 3 6 10

N 6 8 10 

 

C B 

13 

A 

12 

ABC 

K 156 L 78 

M 60 N 30 

AB = 132 – 122 = 169 – 144 = 25 = 5 

  ABC 
1

2
 AB  BC = 

1

2
 5  12 

   30  

 

K 3, 4, 5 L 4, 4, 5 M 6, 7, 8 N 1, 6, 7  

32 + 42 = 52 

   25 = 25  

 3, 4, 5

 

K L M N  

  

 A 

B C 

5
 

13 

BC 

8 12 18 144 

BC = AC2 − AB2 

  = 132 − 52 = 144  = 12  

 

B C 

A 

3cm 

5cm 



AB 

2 3 4 8 

AC2 = AB2 + BC2 

 AB2 = AC2 − BC2 = 52 − 32 = 25 − 9 = 16 

  AB = 4  

 

8cm 

6cm 

12 24  36 48  

1

2
  8  6 = 24 

 A 

2p C B 

(p + q) q 

12

K p – q = 6 L 3p + 2q = 12 M p – 2q = 6 N 2p – q = 12  

12

  q + 2p + p + q = 12 3p + 2q = 12 

 25 

65 L 57.5 M 32.5 N 45  

90 

 −  = 25 

  2   = 90 − 25 = 65 

   = 
65

2
 = 32.5 

 

B C 

A 

BC = 

K L M N   

AC2 = AB2 + BC2 

 BC2 BC2 

 BC2 = − BC2 = 

 BC = 

 
K 3, 4, 6 L 3, 5, 8 M 3, 5, 9 N 4, 6, 10  

 3 + 4 > 6 

 

 

K L M N 

 

  

 1 : 1 : 2, 



 1 : 1 : 2 = 

2)2 = 2 12 + 12 = 2 

  



  

K 3, 4, 6 L 4, 5, 9 M 5, 12, 13 N 12, 13, 17 

52 + 122 = 132 25 + 144 = 169 

 

 ABC- C = 90, AB = 13 AC = 12 

BC  

K 1 L 5 M 17.69 N 25  

AB2 = AC2 + BC2 
 132  = 122 + BC2 

 BC2 = 132 − 122 = 169 − 144 = 25  BC = 5

 

C B 

A 

12 13 

 
 

K L M N 

  

C B 

A 

5 cm 

3 cm 

AB = 

2 4 8 34 

  A 

B C 
D 

20 

25 

ABC 

225 L 45 

M 250 N 500 

 ABC = 
1

2
  AD  BC = 

1

2
  25  20 = 250

 



 ABC-
A 

B C 

20

15 

300 150 70 35  

 30 40

 K 400 L 500 M 600 N700 

 A 

B D 
C 

60° 

50° 

ACD = ?  



90° 100° 110° 120°  

 ACB = 180 − (50 + 60) = 180 − 110 = 70 

 ACB + ACD = 180 

 ACD = 180 − ACB = 180 − 70 = 110 

 13

12

4 5 6 8  

 

 L  M  N 

 ABC AB AC D

E CDE = ?  

1

2
  ( ABC)

1

3
  ( ABC)

1

4
  ( ABC)  BDC  

 

 A 

B C 

D E 

 ADC = 
1

2
 ABC CDE = 

1

2
 ADC = 

1

2
 .  

1

2
 ABC = 

1

4
 ABC 

 30

45 90 60 30 

 A 

P 

B C D 

PB2 − PC2 = AB2 − AC2 AP2 + PD2 = BD2 + DC2 

PC2 − PB2 = AC2 − AB2 PB2 − PC2 = AC2 − AB2  

 ABC  A = 90 ⎯
BC2 + AC2 = AB2 L AB2 + BC2  AC2

AB2 + AC2 = BC2 AB2 + AC2  BC2 

 ABC-  C = 90, AB = 5  AC = 4

 BC-

3 4 5 41 

 BC2 = 52 − 42 = 25 − 16 = 9 

  BC = 9 = 3

 

C B 

A 

4cm 5cm 

  x

60 

A 

B C D 

x 

90 120 150 180  

 BCA = 180 − (90 + 60) = 30 

  x = 180 − 30 = 150

 ABC-  ACB = 90, AC = 4  BC = 3

 AB = 

5 7 12 25 

  

 A 

B C 

 i. BAC ACB ii. AC  

 iii. BC2 = AB2 + AC2

 

 K i  ii L i  iii M ii  iii N i, ii  iii 

 A 

B C 

D 

E 

 D, E AB BC

 i. DE || AC ii. DE = 
1

2
AC

 iii. BD = BE 

 

 K i  ii L i  iii M ii  iii N i, ii  iii  

 

R Q 

P 

4 

4 

 i. PQR = 45 

 ii. PQ = 4 2 

 iii. PQR 16

 

  i  ii  i  iii  ii  iii  i, ii  iii 

(i) PR = QR  

= 4 PRQ = 90 

  PQR = RPQ = 45 

(iii) PQR = 
1

2
  PR  QR  

   = 
1

2
  4  4 = 8 

(ii) PQ2 = PR2 + QR2 = 42 + 42 = 32 

   PQ = 32 = 4 2  

  A 

4 

B 5 C 

ABC

 i. 10 

 ii. AC = 41 

 iii. AB2 = AC2 + BC2

 

  i  ii  i  iii  ii  iii  i, ii  iii 

 ABC BC 

 i. A = ii. B C =  



iii. B + C = 90

i ii i iii ii iii i, ii iii  

BC A = 

ABC A + B + C = 180 90 + B + C = 180 

[ A =  B + C = 90 

  B C B + C

90

 
 i. ii.  

iii. 

i ii ii iii i iii i, ii iii 

  A 

B C 
1 

1
 

 i. A = 45 ii. AC = 2 

iii. ABC 1 

K i ii L i iii M ii iii N i, ii iii  

 ABC

(i) A = C = 90  2 = 45 

(ii) AC = AB2 + BC2 = 12 + 12 = 2  

(iii) ABC = 
1

2
   = 

1

2
  1  1 = 

1

2
 

 6  

8  10 ⎯  

 i.  ii.

 iii.

K i ii L i iii M ii iii N i, ii iii  

 ⎯

 i.  90 ii.  

 iii.

i ii i iii ii iii i, ii iii 

  

B C 

A 

1 

3

 AC  

1 2 3  4  

  AC2 = AB2 + BC2 = (1)2 + ( )3
2
 = 1 + 3 = 4 

    AC = 2 

 ABC  

1

2 3

2

3

1

3

3

2
 

ABC = 
1

2
  3  1 = 

3

2
 

◼

 G 

F 
D B E 

A 

C 

ABC- AB = BC = AC = 6 AD ⊥ BC. 

 AD 

5.19 6.71 8.49 9.23  

 ABD

AB2 = BD2 + AD2 

 AD2 = AB2 − BD2      [BD = 
1

2
 BC = 

1

2
  6 = 3 cm] 

  = 62 − 32 = 36 − 9 = 27 

 AD = 27 = 5.19 

 ABE + ACF + CAG = 

90 120 180 360  

 

 ABC = ACB = BAC = (180  3) = 60 

 ABE + ACF + CAG 

  = (180 − 60) + (180 − 60) + (180 − 60) = 360 

◼

 A 

 C   B 

  4    5  

  3  

 ABC 

45 60 90 120 

 ABC 

K 6 L 7.5 M 12 N 15 

◼

A 

B C 

D E 

AB AC D E BC || DE. 

 

 BC = 6 DE = 

3 6 9 36 

  DE = 
1

2
 BC = 

1

2
  6 = 3 

 ABC = 50° ADE = 

60° 70° 50° 100°  

 ABC = ADE = 50

◼

A 

B C 
4

4

 A = 



30° 45° 60° 90°  

 ABC

8 16 32 64  

◼

13

A 

B C 
5

 AB

K 8 L 12 M 18 N 144  

 AB2 = 132 − 52 = 169 − 25 = 144 

  AB = 144 = 12

 ABC

30 32.5 60 65  

 ABC = 
1

2
  AB  BC = 

1

2
  12  5 = 30


X 

Y Z 

3 

3 

 Z = 

30 45 60 75 

 XZ

9 2 3 3 2 3 3 

 
K 90 120 180 270 

  m„Rbkxj Ask   

gv÷ vi  †UªBbvi  c¨v‡bj - KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl ‡Y cÖYxZ A wZwi ³  m„Rbkxj  cÖkœ I  mgvavb 

 


PQR PR2 PQ2 + QR2 PQ PR 

C D

PQR = 

 PQR = 4 ( PCD)

 28bs cÖ‡kœi mgvavb  
P 

Q R 

C 
D 

PQR PR2 = PQ2 + QR2  PQ PR 

C D. 

PQR PR2 = PQ2 + QR2.

PQR = 90 

P 

Q R 

S 

L U  
STU TL = 90,  

TU = QR ST = PQ

SU2 = TU2 = TU2 + ST2 STU T = 90] 

  = QR2 + PQ2 
  = PR2 

 SU = PR 

PQR STU  

 QR = TU 
 PQ = ST 
 PR = SU 

 PQR  STU 

 Q = T 

T = 90 

 PQR = 90 

P 

Q R 

C D 

PQR PQ PR C 

D  PQR = 4 ( PCD) 

C, D Q, D 

PQR PR D  

PQR QD  

 PQD = 
1

2
 ( PQR) ........... (i) 

PQD PQ C  

  PQD CD

  PCD = 
1

2
 ( PQD)

 PCD = 
1

2
 ( )

1

2
  PQR         [(i) 

 PCD = 
1

4
 ( PQR) 

     PQR = 4( PCD)  





 A 

B C 

 ABC- ABC = 

BC = 12 AC = 13 AB 

E F AB BC 

4EF2 = AB2 + BC2.

AC2 = AB2 + BC2.

 45bs cÖ‡kœi mgvavb  

 ABC ABC = 

BC = 12 AC = 13 

AC2 = AB2 + BC2 

  AB2 = AC2 − BC2 

  AB2 = (13)2 − (12)2 

  AB2 = 169 − 144 

  AB2 = 25 = 52 

   AB = 5 

AB 5 (Ans.) 

  A 

B C 

E 

F 

ABC ABC = E F 

AB BC 

4EF2 = AB2 + BC2.

BE = 
1

2
 AB BF = 

1

2
 BC 

BEF 

EF2 = BE2 + BF2 

EF2 = ( )
1

2
AB

2

+ ( )
1

2
BC

2

 

EF2 = 
1

4
AB2 + 

1

4
BC2 

EF2 = 
1

4
(AB2 + BC2) 

 4EF2 = AB2 + BC2   ( )

 AB BC 

E F

  A 
E 

D 
B 

C c a 

c a b b 

ABC B = 

AC = b, BC = a AB = c. 

AC2 = AB2 + BC2 

b2 = c2 + a2. 

BC D AB = CD = c 

D CD DE DE = BC = a 

C, E A, E 

ABC CED- AB = CD = c, 

DE = BC = a ABC 

CDE 

BC   CDE. 

 AC = CE = b 

BAC = DCE 

AB ⊥ BD DE ⊥ BD 

AB || DE. 

ABDE 

ACB + BAC = ACB 

+ DCE = 

 ACE = 

ACE 

ABDE   

ABC+  ACE +  CDE 

1

2
  BD  (AB + DE) 

 
1

2
 ac + 

1

2
 b2 + 

1

2
ac 

1

2
  (BC + CD) (AB + DE) 

= 
1

2
 (2ac + b2) 

1

2
  (a + c) (c + a) = 

1

2
 (2ac + b2) 

a2 + 2ac + c2 = 2ac + b2 

a2 + c2 = b2 

AC2 = AB2 + BC2.  

1

2







A 

B C D 

AB2 + AC2 = BC2.

AB > AC 

AB2 − AC2 = BD2 − CD2.

 14bs cÖ‡kœi mgvavb  
 A 

D C 

B 

 ABC A 90 

BC, AB AC

A BC AD

 AB2 + AC2 = BC2

A 

B C 
D 

CAD ABC 

CDA = BAC

ACD = ACB 



 ACD BCA


AC

BC
 = 

CD

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

BAD BCA


AB

BD
 = 

DC

AB
 ..............(ii) 

(i) 

ii) B

 

 

AC2 = CD  BC AB2   

 =  BC  BD 

 AB2 + AC2  

= BC  BD + CD  BC 
= BC (BD + CD) 

= BC  BC = BC2 

 AB2 + AC2 = BC2

BD + CD = BC]

 ABC BC AD 

AB > AC.  

AB2 – AC
2
 = BD

2
 – CD

2
. 

AD ⊥ BC

  ABD  ACD

ABD  

 AB
2
 = AD

2
 + BD

2
 ------- (i) [

 ACD

AC
2
 = AD

2
 + CD

2
-------- (ii) 

 
[  

  AB2 – AC2 = AD2 + BD2 – AD2 − CD2 

 AB
2
 – AC

2
 = BD

2
 – CD

2  

 

mKj  †evW© ci xÿ vi  m„Rbkxj  cÖkœ I  mgvavb we‡køl Y 



DEF D = 1 P R DE EF 

4

5

EF2 = DE2 + DF2.

PR || DF PR = 
1

2
 DF.

 4bs cÖ‡kœi mgvavb  
 = 4 

= 5 

= 
1

2
  

= ( )
1

2
  4  5  = 10 (Ans.) 



 DEF P R 

DE EF P, R 

PR | | DF PR = 
1

2
 DF 

PR Q 

PR = RQ Q, F 

EPR FRQ PR = QR  

ER = RF   [R, EF 

 ERP =  FRQ               

 PER  FRQ                       

EP = QF PD = QF PER = RFQ 

PER = QFE  [

 PE || QF PD | | QF 

 PDFQ 

PQ || DF 

PR || DF 

PQ = DF 

PR + RQ = DF PR + PR = DF  [ RQ = PR] 

 2PR = DF PR = 
1

2
 DF 

PR || DF PR = 
1

2
 DF 



ABC A = 90, BP CQ

A

BC2 = CQ2 + 3AQ2.

5BC2 = 4(BP2 + CQ2).  

 9bs cÖ‡kœi mgvavb  



45 A

A = 90 




 



E 

D 

Q R 

F 

P • • 

A 

C 
D 

B 



 

 P 

Q R 
  

6 5 4

QR S

PR2 = PS2 + 3SR2.  

 

 7bs cÖ‡kœi mgvavb  


a = 6 

b = 5 

c = 4 

2(ab + bc + ca)

2{(6  5) + (5  4) + (4  6)}

2(30 + 20 + 24) 

2  74 

= 148 (Ans) 

  





 

R P 

Q 

12 

 

N, QR 

PR2 + QN2 = PN2 + QR2.  

 9bs cÖ‡kœi mgvavb  

 12

r = 
12

2

6 

 r2 

3.14  (6)2

113.04







PQR PQR = 

PE RF

5PR2 = 4(PE2 + RF2).

 8 bs cÖ‡kœi mgvavb  




A, B, C, D, E P, Q, R, M, N 





 P 

R Q 

PQ = 12 PR = 13 

QR  

M, QR PR2 = PM2 

+ 3RM2. 

QS ⊥ PR PQ2 – QR2 = PS2 – RS2.

 9bs cÖ‡kœi mgvavb  
 PQ = 12 PR = 13

   PQR Q = 90 PR

 PR2 = PQ2 + QR2 

QR2 = PR2 − PQ2 

QR2 = (13)2 − (12)2 

QR2 = 169 − 144 

QR2 = 25 

 QR = 5 

 QR 5 (Ans.)

  

 PQR QS ⊥ PR

PQ2 − QR2 = PS2 − RS2 

Q R 

P 

S 

QS ⊥ PR 

 PQS QRS 

PQS

 PQ2 = PS2 + QS2 ................ (i) 



QRS

 QR2 = QS2 + RS2 ..................... (ii) 

(i) (ii)

 PQ2 − QR2 = PS2 + QS2 − QS2 − RS2 

 = PS2 − RS2 

 PQ2 − QR2 = PS2 − RS2



 P 

Q R 

PQR PR2 = PQ2 + QR2.  

5 6

 

PQR = 90.

PQR Q = D E 

PQ  QR 5 PR2 = 

4(PE2 + RD2).  
 9bs cÖ‡kœi mgvavb  



 5 = 6
1

2
  

1

2
  5  6 

= 15 (Ans) 






 A 

C B 
 

 ABC  C = 90.  

 

AB2 = AC2 + BC2.

AB AC P Q 

PQ || BC PQ = 
1

2
 BC.

 8 bs cÖ‡kœi mgvavb  

(i) 90 

(ii) 



 ABC AB 

AC P Q. P, 

Q 

PQ  BC PQ = 
1

2
 BC. C 

R 

A 

B 

Q P 

QP R QP = PR 

R, B 

APQ PRB 

AP = PB 
QP = PR 

APQ = BPR 

 APQ  PRB 

 AQ = BR QAP = PBR 

QC = BR 

QAP PBR 

 AQ  RB QC  RB 

 QC BR 

QR  BC PQ  BC 

QR = BC 

PQ + PR = BC 

PQ + PQ = BC 

2PQ = BC 

 PQ = 
1

2
 BC 

P, AB 

PQ  BC PQ = 
1

2
 BC 



 B 

A C 

ABC- BAC = 

BC = 5 AC = 4 AB 

E F AB AC 

4EF2 = AB2 + AC2

BC2 = AB2 + AC2

 8bs cÖ‡kœi mgvavb  

 ABC BAC = 90 BC


AB2 + AC2 = BC2 

 AB2 = BC2 − AC2 = 52 − 42 = 25 − 16 = 9 

 AB = 9 3 (Ans.)

 ABC BAC = 90

E F AB AC 

4EF2 = AB2 + AC2.
A 

B 

C 

E 

F 



ABC AB AC 

E F 

 EF = 
1

2
 BC 

 BC = 2EF 

ABC

AB2 + AC2 = BC2 = (2EF)2 

 = 4EF2 


A, B B, A



 

Q R 

P 

60

PR2 = PQ2 + QR2

M, QR 

PR2 + QM2 = PM2 + 4MR2 

 9bs cÖ‡kœi mgvavb  



60 
A B 

C 

Q 

P 

BAC = 60 



A, B, C, D, E P, Q, R, M, N 

 PQR  

Q = 90 M, QR 

PR2 + QM2 = PM2 + 4MR2 
M 

P 

Q R 

PQR PR2 = PQ2 + QR2                 [

= PQ2 + (2MR)2         [M, QR

= PQ2 + 4MR2 

PQM PM2 = PQ2 + QM2 

 [

     QM2 = PM2 − PQ2 

PR2 + QM2 = PQ2 + 4MR2 + PM2 − PQ2   [  

  = PM2 + 4MR2  



 B 

A C 

AB = AC B 

BC2 = AB2 + AC2.

D E AB AC 

DE2 = CE2 + BD2.

 10bs cÖ‡kœi mgvavb  

 BAC = 90

AB = AC

 ACB = ABC 

ABC 

ABC + BAC + ACB = 180

180

B 

A C 

ABC + ACB = 180 − BAC    [BAC = 90

ABC + ABC = 90 ABC = ACB] 

2ABC = 90

 ABC = 45 (Ans.) 


A, B B, A 



Aä vq mgwšẐ m„Rbkxj  cÖkœ I  mgvav‡bi  bgybv ms‡hvRb 

 


 

C 

A 

B 
3

4

AC 

AB  AC D E

 CDE = 
1

4
 ( ABC).

AC 

 15bs cÖ‡kœi mgvavb  



AB = 4

BC = 3

AC = ? 

 

C 

A 

B 
3

4

2 2 2

AC2 = AB2 + BC2 AC2 = 42 + 32 



AC2 = 16 + 9 AC2 = 25  AC = 5  

 ABC

AB AC

D E; D, E  

A 

B C 

D 
E 

 CDE = 
1

4
 ( ABC)

C, D

ACD DE, AC

  CDE = 
1

2
 ( ACD)  [DE ACD

 ACD = 2 CDE 

ABC CD, AB 

  ACD = 
1

2
 ( ABC) 

2 CDE = 
1

2
 ( ABC)  

  CDE = 
1

4
 ( ABC) 

 


AC = 5

a 

A 
F 

a 

a 

C 
E 

B 

D 

a 

a 

AC = 5

a = 5

BE a BC 

BC B BF 

BF a AB 

A C a 
D 

A, D C, D 
ABCD



A D 

B C 

O 

B = 75 C D 

AC BD 

AOB AB2 = OA2 + OB2.

 19bs cÖ‡kœi mgvavb  

 ABCD B = 75 

B = D = 75

A + B + C + D = 360 

 4

A + C + B + D = 360 

 A + C = 360 − (B + D) 

 A + C = 360 − 150 

 C + C = 210 [ A C] 

 2C = 210 

  C = 105 

  C = 105 D = 75 (Ans.) 

 ABCD

AC BD

O

(i) AOB = BOC = COD = AOD

(ii) AO = OC, BO = OD 

A D 

B C 

O 

AO = CO, BO = DO 

AOB BOC

AB = BC 
AO = CO 

OB = OB 

AOB  BOC 

AOB = BOC 

AOB + BOC  

= 1 = 2

 AOB = BOC = 1

COD = DOA = 1





PQR Q = 90 PQ PR A B.

PQ2 + QR2 = PR2.

AB = 
1

2
 QR.

 20bs cÖ‡kœi mgvavb  


PQR Q = 90

PQ PR

A B

A 

Q R 

B 

P 



 PQR 

Q = 90 PQ PR

A B A B

AB = 
1

2
 QR. 

B 
A C 

Q 

P 

R 



AB

BC = AB  C, R

ABP BCR 

 AB = BC BP = BR 

 ABP = CBR 

  ABP  BCR 

  AP = CR 

AP = AQ  CR = AQ 

B, PR

A, PQ

AQ ⊥ QR CR ⊥ QR

AQRC

AC = QR 

 AB = 
1

2
 QR 

 CR = AP] 

 
 
 

[

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 

 


MN = PR = b 

 NR = PQ = a 

MR = c

M 

Q 

N P R 

c 

a 

b 

a b 

c 

 

MNR MR2 = MN2 + NR2 

MNR = 90

RPQ = 90 MRQ



 

 Q = 90, R = 2 P 
R Q 

P 

P R 

PR2 = PQ2 + QR2

D, PQ 

PR2 + DQ2 = DR2 + PQ2



 A 

B 

E 

D 
C 

AB = 1 BC = 2 AC 

AC2 = AB2 + BC2

AB BC E D.  

 5AC2 = 4(CE2 + AD2)



ABC AB2 = AC2 + BC2 DEF F = 

ABC C = 

ABC BC D

AB2 = AD2 + 3CD2.



 A 

Y Z p 

 X 

[XY = 4 cm, YZ = 3 cm P, YZ

XZ

PY2 + XZ2 = PX2 + YZ2.

XZ2 = XY2 + YZ2.



A 

Q 

B 

C P 

ABC BP CQ

BC2 = AB2 + AC2  

ABC

5BC2 = 4(BP2 + CQ2).



L 

M N 

LMN  LMN  C  D  LM  LN

 

 7

5  4

   LN2 = LM2 + MN2.

   CD || MN  CD = 
1

2
 MN.





D C 

A B 

a a 

a 

a 

F 

G E 

H 

BAD = 90 

AE = BF = CG = DH = b, BE = CF = DG = AH = c 

ABE  BCF.

 EFGH

a2 = b2 + c2



ABC- AB2 = AC2 + BC2 

C = 

 AD

AB2 = AD2 + 2CD2



ABC- A = 90 D, AC 

 BC2 + AD2 = BD2 + AC2 



A 

C 

B 
H 

b a 

c 

ABC C= 

CBH ABC

c2 = a2 + b2

AC  BC AC2 − BC2 = AH2 − BH2



A 

D 

B 

F 

E 
C 

ABC D, E, F AB, BC, AC

BDF + DFE + FEB + EBD = 

DF || BC DF = 
1

2
 BC.



A 

C 

B 
90 

 AC = 3  BC = 5  AB = 

 BC2 = AB2 + AC2

AB  AC  M  N   

 MN2 = BM2 + CN2.

†evW© eB‡qi  Abykxj bg~j K Kv‡Ri  mgvavb 

3

4

5

  

A 

B 
E 

C 3

D 

4

 
CE CE C CD

ACB BC = 3 AC = 

4 A, B ABC

AB AB

  ABC AB2 = BC2 + AC2 

AB2 = 32 + 42 

AB2 = 9 + 16  AB)2 = 25   AB = 5 

5

5

(a − b)2 
 

  

c 

c c 

c 

a 

a 

a 

a 

b 

b b 

b 

c 

a b c2 = a2 + b2.  

(a − b)
2 

c

 c2 

a − b 



 (a − b)
2
 

a,  = b =  c

 = 
1

2
   = 

1

2 ab 

4  
1

2
 ab + (a − b)2 = c2 

2ab + a2 − 2ab + b2 = c2    

  a2 + b2 = c2                   

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  

 

 cvV g~j v̈qb 
 

 
 
 

 
 
 

 
 
 

 m„Rbkxj DËigvjv 

 enywbe©vPwb DËigvjv 

 
 


