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  = m. CD
 ⎯→

 m > 0 AB CD 

K AB
 ⎯→

 CD
 ⎯→

 L AB
 ⎯→

 CD
 ⎯→

 

M AB
 ⎯→

 CD
 ⎯→

  AB
 ⎯→

 CD
 ⎯→

 

 u_ v_ u_ v_ 

K  M N

 |u_| 

 |u_| = 0 L |u_ | 2 M o. u_ = 1 N|u_ | 1

 

 L M N

 

K L 

M 
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AB
 ⎯→

 

−

 B

 L M N

 

K A
→

L B
→

 A N B 

 

K A
→

 + B
→

L A
→

B M AB
 ⎯→

  | AB
→

 |

123 : †f±‡ii mgZv; wecixZ †f±i 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 u_  + v_  = v_  + u_ 

 L M N

 (u_  + v_ ) w = u_ + (v + w_ ) 

K  M N

 (u_  + v_ ) = (u_  + w_  ) (v + w_ ) 

K L  N

 u_ v_ v_ w 

K u_  > w_ L u_  w_   u_  = w_ N u_ < w_ 

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

 u_ v_ u_  + v_  = v_  + u_ 

i. 

ii. 

iii. 

 

 i L ii M i ii N ii iii 

 u_ , v_  w_ - (u_  + v_ ) + w_   = u_  + (v + w_ ) 

i. 

ii. 

iii. 

 

K i ii  i iii M ii iii  N i, ii iii 

 u_, v_ 

i. u_  v_ 

ii. u_ v_ 

iii. u_ v_ 

 

K i L i ii M i iii  i, ii iii 

124 : †f±‡ii †hvM I we‡qvM 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

 A 

B C 

v 

u 

AB
⎯→

K u L v M u − v   u + v

 CB
⎯→

 = u − v AC
⎯→

 = v AB
⎯→

 =  

 

A B 

C 

v u − v 

 u L v M u − v N u + v

 

 B 

A C 

AB
⎯→

, AC
⎯→

, CB
⎯→

 

K AB
⎯→

 + AC
⎯→

 = CB
⎯→

 AB
⎯→

 − AC
⎯→

 = CB
⎯→

 

M AB
⎯→

 − BC
⎯→

 = AC
⎯→

N AC
⎯→

 − CB
⎯→

 = AB
⎯→

 

 P 

R Q 

RP
⎯→

 + PQ
⎯→

 = 





K PR
⎯→

L PQ
⎯→

 RQ
⎯→

N

1

2
 RQ

⎯→

 

 A 

B C 

ABC 

K AB
⎯→

 + BC
⎯→

 = CA
⎯→

L AC
⎯→

 + CA
⎯→

 = BC
⎯→

 

M AB
⎯→

 + BC
⎯→

 + CA
⎯→

 = 1  AB
⎯→

 + BC
⎯→

 + CA
⎯→

 = 0

 

 

A B 

D C 

u 

v 

ABCD AC

K u L v M u − v  u + v

 O P 

 OP
 ⎯→

L PO
 ⎯→

M P
 ⎯→

N O
 ⎯→

  ABC- AB D CD 

K AB
 ⎯→

 − AC
 ⎯→

 
1

2
 AB

⎯→

 − AC
 ⎯→

 M 

3

2
 AB

 ⎯→

 − AC
 ⎯→

 N AB
 ⎯→

 − CB
 ⎯→

 

 

 L 

M N

 

K L  N

 

K  M N

 BA
 ⎯→

 

 BA L BA
 ⎯→

 M AB
 ⎯→

 N AB + BA 
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 ABC AB D BC A- E 

i. AE


 = EC


ii. AE


  = 
1

2
 AC


 

iii. EC


  = 
1

2
 AC


 

 

K i ii L ii iii M i iii  i, ii iii 

 

i. DE   BC 

ii. DE = 
1

2
  BC

iii. DE = DA + AE 

 A 

D E 

B C 

 

 i  ii L i iii

M ii iii   N i, ii iii 

 a_, b c-

i. a_  + b_  + c_  = (a_  + b_ ) + c_ 

ii. a + b + c = a + c + b 

iii. (a_  + b_ ) + c_  = a_  + (b_  + c_ )

 

K i ii L i iii M ii iii  i, ii iii 

 

i. 

ii. 

iii. 

 

K i ii L i iii M ii iii   i, ii iii 

 r, s, t−

i. r_  + s_  = r_ + t s t

ii. s_  + t = r_ + t s = r_ 

iii. r_  + s_ t + s_ r_  = s_ 

 

 i ii L i iii M ii iii N i, ii iii 
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ABC AB AC D E 

 

K DE


 = AD


  + AE


  DE


  = 
1

2
  BC


   

M DE


  = BD


  + CE


 N AB


  + AC


 = BC


  

 |DE|


  = 6 |BC|


 

K 6 L 9  12 N 15 

125 : †f±‡ii †hv‡Mi wewamg~n 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 u, v  w

 u + (v + w) = (u + v) + w L  (u + v) + w =  u + (v + w) 

M (u + v) (v + w) N (u + v + w) = (u + v + w)

 u = − v  v = w 

K u + v = w L u + v = 0  u + w = 0 N v + w = 0

 u  v 

K u − v L v − u M uv  u + v

 |A


|

 1 L 0 M 
1

2
N 2

 AB
 ⎯→

 AC
 ⎯→

 

K AC
⎯→

 − CB
 ⎯→

 = AB
 ⎯→

 L AB
⎯→

 − AC
⎯→

  = BC
⎯→

 AB
⎯→

 − AC
 ⎯→

  = CB
⎯→

 N AB
 ⎯→

 − CB
 ⎯→

  = AC
 ⎯→

 

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

 u v

i. u v

ii. u v

iii. u v

 

K i ii L i iii M ii iii  i, ii iii 





 m  n a b

i. (m − n) b = mb − nb

ii. | a + b | = a + b

iii. m(a − b) = ma − mb

 

K i ii  i iii M ii iii N i, ii iii 

 mu_ nu_ 

i. m(u_ − u

ii. u_ m + n)  

iii. (m + n)u_  + u_ 

 

K i  ii M iii N ii iii 

 mu_ mv_ − m(u_ − v −

i. m-

ii. v-  

iii. u-

 

 i L ii M iii N ii iii 

126 : †f±‡ii msL v̈ ̧ wYZK ev † ‹̄jvi ̧ wYZK 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 m n (m + n) v  v

K  

M N

 m a (− m)a =

 − ma L ma M (−a)(− m) N (− m) (− a)

 m > n (n − m)v v

K L M 

 

K

L 

 

N

127 : †f±‡ii mvsL¨¸wYZK msµvšÍ eÈm~Î 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 m n (m + n) u 

 | m + n | | u | L | m + n | u  

M | mn | u N mn | u |

 AB


  = 1 

 L M N

 1 

K L  N

 m = 0 mu =  

K u  0 M 0 N mu

128 : Ae ’̄vb †f±i 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
 

 A 
B 

C 

D 

AB


 DB


 − DA


L DB


 + DA


M DA


 − DC


N DA


 + DC


 

K L  N

 

 B 
O 

A C 

OB = A BC = OB OC 

K P L 

1

2
 P  2P N 4P

 

 

P Q 

S R 

PR


 + RS


 = 

K PQ


L PR


 PS


N QS


 

 

A D 

B C 

v 

u 

CA


 = 

K DC


 − DA


L − DC


 − DA


M − DC


 + DA


 DC


 + DA


 

 

S R 

P Q 

O P 

PQRS PR


SQ


O  P OP


 = 

 

1

2
 (SR − PQ) L 

1

2
 (SR + PQ) M

1

2
 (SR − OP) N

1

2
 (OP − PQ) 

 

 

O 

B 

A 

C 

2 

3 

A, B, C a, b, c C

−

K 
2a − 3b

5
 

2a + 3b

5
M 

a − b

5
 N

2(a + b)

5
 

 

 

a 

d b 

c 





 (a + b) + (c + d) = a + (b + c) + d

L (a + b) + (c + d) = (a + d) + (b + c)

M (a + b) + (c + d) = (a + d) + c + d  

 N a + b = c + d 

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

 a m m ＞ o 

i. ma a

ii. m a  o

iii. m a a

 

K i ii L i iii  ii iii N i, ii iii 

 BC = QR BC QR 

i. 

ii. 

iii. 

 

 i ii L i iii M ii iii N i, ii iii 

 u_ m a = mu_ u

i. m > o 

ii. m = o

iii. m < o 

 

K i L i ii M i iii  i, ii iii 
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−  

 A D 

B C 

O 

 ABCD AC BD O 

 AC


  + BD


  

K BC


 2BC


M AB


N 2AB


 

 AC


 − BD


  

K BC


L 2BC


M AB


 2AB


 

  

 AO


 = OC


 L BO


 = OD
 

M AO


 + OC


 N AO
 

 + OD
 

 

O A B a_ b_ .

 AD 

 b_ − a_ L b_ + a_ M 
1

2
 (b_ − a_ ) N 

1

2
 |b_  + a_| 

 D AB- m : n D 

 

mb − na 

 m − n
L 

ma_ − nb_  

m − n
M 

mb_ − na_  

m − n
N 

mb_ − na_  

m + n

 C AB- C 

K a_  + b_ L a_  − b_  
1

2
 (a_  + b_) N 

1

2
 (a_ − b_) 

A, B, C a_ , b_  , c_ 

 AB = 

K 

1

2
 (a_ − b_) L 

1

2
 (a_  + b_) M a_ − b_  b_ − a_ 

 A, B, C −

  AC


 = k. AB


L AB
 

  = k. AC


 M AB


  = AC


 N BC
 

  = k. AB


  

 C AB 

 C = 
1

2
  (a_  + b_) L C = 

1

2
  (b_ − a_)

M C = 
1

2
  (a_ − b_) N C = 

1

2
  b_ + a_  

 P 

A N 

O Q B 

M 

b 

a 

OA


 = a_ , OB


 = b_ , OA


 = AP


  = BQ


  = 3 OB


  N, PQ


 

 AB
 

  = 

 − a_  + b_ L a_ − b_ M − a_ − b_ N a_  + b_ 

 AN
 

 = 

K b_ L 3b_ M 4b_  2 b_  

 PN
 

  = 

K a_ − 2b_ L a_ + 2b_   − a_  + 2b_ N − a_ − 2b_  

 

K    

M N 

 


AA  

  L 

M N 

 


AB  = b


AB + 


BA = 

K  2b L b  0 N −2b

 a

K  
^
a  

 a M 

^
a

 a
 N 

-
a

 a
 

 O

K  
−−
OA 

L a − b

M

−−
OA + 

−−
OC = 

−−
AC  

−−
AB = b − a

 a + b = 0 a b 

K  L 

M  

 
A 

O 

B A 





 


AB 

K  


OA + 


OB  


OB − 


OA M 


OC − 


OA N 


OA + 


OC 

 


AB + 


BA = 

K  2


AB L 2


BA  0 N 1

 5

K  25 L 30 M 125  150

 A, B C a, b  c. C AB 5 

: 2 C

K  
2b + 5b

3
 L 

5b + 2a

3
   

M 
5a + 2b

3
  

5b + 2a

3
 

 a − 5b

K a  5b L  5a − b M  b − 5a  2a − 10b

 C AB 3 : 5

K  
5a −3b

8
   

5a + 3b

8
  

M 

5a + 3b

2
 N 

3a + 5b

8
  

 u = 


AB v = 


AC u − v

K  


BA L 



CA M 


BC  


CB 

 O P Q

9a − 4b − 3a − b


PQ 

K  6a − 5b L 12a − 3b  −12a + 3b  N 12a − 3b  

 

A 

C B 

 ABC

i. 


BC − 


BA = 


AC  

 ii. 


BA + 


AC = 


BC  

 iii. 


BC + 


AC =


AB   

  i ii L i  iii M ii iii N i, ii iii

 ABC 


AB 


AC D E 

A 

C B 

E D 
6 

i. DE || BC  

 ii. DE = 
1

2
 BC 

 iii. 


AE = 


AD + 


DE   

K  i ii L i  iii M ii iii  i, ii iii

 PQ

i.   

 ii. | 


PQ | 

 iii. P Q   

K  i L ii M i ii  i, ii iii 

A B a b C 

AB 2 : 1

 


AB ?

  b − a L  a − b M 
1

2
 (a − b) N 

1

2
 (a + b) 

 C

K  
1

3
 (a + b) L 

1

3
 (2a − b)  

1

3
 (a − b) N 

1

3
 (a + 2b) 

D Q C 

R P 

A S B 

ABCD S, P, Q, R AB = a, BC = b,  

CD = c, DA= d

 RS

K  
c + d

2
  

a + b

2
 M 

c − d

2
 N 

d − c

2
  

 PQRS

K  L  N 

B 

O A 

 O A 

K  OA L AO  



OA N 


AO  

 


AB 

K  


OA  + 


OB L 



OA  + 


OC  



OB  − 


OA N 


OA − 


OB  

A B 

O 

D C 

 AB


AD 


BD 

K  


AD + 


BD  



AD − 


BD M 

1

2
 


AD + 


BD N 


AD − 
1

2
  


BD  

 


AC −


BD 

 2 


AB L 2 


BC M 2 


CD N 2 


AD  

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

i. |u_ |= | v_ |





ii. u_ - v_ -

iii. u_ - v_ -

 

K i ii L i iii M ii iii  i, ii iii 

 OA


  = a_ , BO


  = b_ 

i. AB


 = b_ − a_ ii. AB


  = a_ − b_ 

iii. AB
 

 = − (b_ − a_ )

 

 i L ii M i iii N ii iii 
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ABCD A, B, C, D a_ , b_ , c_ , d_ .

 ABCD 

K a_  + b_  = c_  + d_  b_  − a_  = c_  − d_  

M a_  + c_  = b_  + d_ N b_  − a_  = c_  + d_  

 b_ − a_  = c_  − d_  ABCD 

K L  N  

 AC BD ABCD 

 L M N 

 B 

A O 

OA


  = a_ OB


  = b_ 

 O A 

K OA  OA


 M AO


 N AB


 

 


AB 

K ab   b_ − a_ M a_ − b_ N a_  + b_ 

 a_ b_ 

K  M N 

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 



R Q 

D E 

p 

 PQR PQ PR D E. 

( )
⎯→

PD + 
⎯→

DE
⎯→

PR

DE || QR DE = 
1

2
 QR.  

DERQ F

G

FG || DE || QR FG = 
1

2
 (QR − DE).

  1bs cª‡kœi mgvavb   

R Q 

D E 

P 

PDE–
⎯→

PD + 
⎯→

DE = 
⎯→

PE

= 
1

2
 
⎯→

PR  E, PR  

 
⎯→

PD + 
⎯→

DE = 
1

2
 
⎯→

PR  (Ans.)

 PQR  PQ  PR D  E

D, E  DE | | QR DE = 
1

2
QR 

R Q 

D E 

P 

D  E  PQ  PR

  
⎯→

DQ = 
⎯→

PD = 
1

2
 
⎯→

PQ
⎯→

PE = 
⎯→

ER = 
1

2
 
⎯→

PR 

 PQR–

⎯→

PQ + 
⎯→

QR = 
⎯→

PR 

  
⎯→

QR = 
⎯→

PR – 
⎯→

PQ ............. (i)

PDE
⎯→

PD + 
⎯→

DE = 
⎯→

PE 

  
⎯→

DE = 
⎯→

PE – 
⎯→

PD 

  =
1

2
  

⎯→

PR – 
1

2
 
⎯→

PQ [ 
⎯→

PE = 
1

2
 
⎯→

PR  
⎯→

PD = 
1

2
 
⎯→

PQ ] 

  = 
1

2
 (

⎯→

PR – 
⎯→

PQ ) = 
1

2
 
⎯→

QR (i)

 
⎯→

|DE| = 
1

2
 
⎯→

QR

 DE = 
1

2
 QR

⎯→

DE
⎯→

QR 

 DE  QR  DE || QR

  DE || QR DE = 
1

2
 QR





R Q 

D E 

P 

F G 

 DERQ DE || QR  QE DR 

 F  G F  G

 FG || DE || QR FG = 
1

2
 (QR – DE). 

 D, E, Q R 

 d, e, q  r 
⎯→

DE = e – d 

 
⎯→

QR = r – q 

  F  = 
1

2
 (e + q)  F, QE 

 G = 
1

2
 (r + d)  G, DR 

 
⎯→

FG = 
1

2
 (r + d) – 

1

2
 (e + q) = 

1

2
 (r + d – e – q) 

  =  
1

2
 {(r − q) – (e − d)}  

⎯→

FG = 
1

2
(

⎯→

QR – 
⎯→

DE)

DE || QR (
⎯→

QR – 
⎯→

DE)
⎯→

DE 
⎯→

QR 

⎯→

FG 
⎯→

DE 
⎯→

QR

 
⎯⎯→

FG  = 
1

2
(

⎯→

QR – 
⎯→

DE) 

  
⎯→

|FG| = 
1

2
 |(

⎯→

QR – 
⎯→

DE)| = 
1

2
 |(

⎯→

|QR| – 
⎯→

|DE|) 

  FG = 
1

2
 (QR – DE)

 FG || DE || QR  FG = 
1

2
 (QR – DE)



P 

S T 

Q R  

 PQR, PQ PR S T. 

⎯→

PS + 
⎯→

ST
⎯→

PR

ST || QR ST = 

1

2
 QR.

       SQRT M 

N MN || ST || 

QR MN = 
1

2
 (QR − ST).

  2bs cª‡kœi mgvavb   

P 

S T 

Q R 

PST 

⎯→

PS + 
⎯→

ST = 
⎯→

PT ................. (i)

 PR  T 

  
⎯→

PT = 
1

2
 
⎯→

PR .............. (ii) 

(i)  (ii)
⎯→

PS + 
⎯→

ST = 
1

2
 
⎯→

PR 

  

A 

B C 

Q P 

 

 

ABC AB PQ BC

APQ

Q, AC

PBCQ PB QC

R S
⎯→

RS = 
1

2
 ( )

⎯→

PQ + 
⎯→

BC

  3bs cª‡kœi mgvavb   

A 

B C 

Q P 

E 

 

APQ-
→
AP

→
AQ

→
AP  

→
AQ

P Q P Q

→
AP − 

→
AQ = 

→
QP

ABC AB BC

PQ, AC  Q

 Q, AC

Q
→
AC E, 

→
AC





→
AP = 

1

2
 
→
AB [ P, 

→
AB


→
PE = 

→
PA + 

→
AE = − 

→
AP + 

→
AE [

→
AP = − 

→
PA] 

  = 
→
AE − 

→
AP = 

1

2
 
→
AC − 

1

2
 
→
AB [ E, 

→
AC

1

2
(

→
AC − 

→
AB) = 

1

2
 
→
BC [

→
AC − 

→
AB = 

→
BC] 

  
→
PE = 

1

2
 
→
BC 

 PE || BC PQ || BC

→
PE

→
PQ P

→
BC

→
PE

→
PQ

E Q

 Q, AC

A 

B C 

Q P 

R S 

 

PBCQ R S PB QS

⎯→

RS = 
1

2
 (

→
PQ + 

→
BC) 

 P, B, C Q

p, b, c q. 

  
→
BC = c − b 

→
PQ = q − p 

  R = 
p + b

2
 

 S
c + q

2
 

  
⎯→

RS = 
1

2
 (c − q) − 

1

2
 (b + p) = 

1

2
 (c − b) + 

1

2
 (q − p) 

  = 
1

2
 
→
BC + 

1

2
 
→
PQ = 

1

2
 (

→
BC + 

→
PQ) 

  
⎯→

RS = 
1

2
 (

→
PQ + 

→
BC)



P 

R 

N M 

Q 

PQR PQ PR M N. 

→
PM  + 

→
MN) 

→
PR 

MN ⅡQR

MN = 
1

2
 QR

QRNM D

E

 DE ⅡMN Ⅱ QR DE = 
1

2
 (QR − MN)

  4bs cª‡kœi mgvavb   

P 

R 

N M 

Q 

PQR PQ PR M N 

  PMN
→
PM + 

→
MN = 

→
PN 

  
→
PM + 

→
MN = 

1

2
 
→
PR 

M N 

R Q 

D E 

QRNM QR MN MR

QN D E DE Ⅱ MN Ⅱ 

QR DE = 
1

2
(QR − MN)

R, Q, N, M b, c, 

e d 

  
→
QR b − c

→
MN e − d 

 D 
1

2
 (b + e) 

 E 
1

2
 (c + d) 

  
→
DE = 

1

2
 (b + e) − 

1

2
 (c + d) = 

1

2
 (b + e − c − d) 

  = 
1

2
 (b − c + e − d) = 

1

2
 (

→
QR + 

→
NM) = 

1

2
 (

→
QR − 

→
MN) 

  
→
QR   

→
NM  

  | 
→
DE | = 

1

2
 (| 

→
QR | − | 

→
MN |)

DE = 
1

2
 (QR − MN)  

  DE, MN QR

DE Ⅱ MN Ⅱ QR 



B C 

A 

D E 





ABC  AB  AC D  E. 

( )⎯
AD + 

⎯
DE   

⎯
AC 

 DE || BC  DE = 
1

2
 BC

A  B  A  B  AB  c

 m : n  C

 c  c = 
na − mb

n − m
 

  5bs cª‡kœi mgvavb   
ADE  

 
→
AD + 

→
DE = 

→
AE  

  = 
1

2

→
AC E, AC

→
AD + 

→
DE = 

1

2

→
AC. 

O A B a b. 

 AB C m  n C

c = 
na − mb

n − m
 

 AB C m : n

 
AC

BC
 = 

m

n
 

 
|AC
→

|

|BC
→

|

 = 
m

n
 

 
|AC
→

| − |BC
→

|

|BC
→

|

 = 
m − n

n

A O 

C 

B 
m 

a 

c 
b 

n 

 
AC − BC

BC
 = 

m − n

n
 

 
AB

BC
 = 

m − n

n
 

 BC = 
n

m − n
AB 

 
→
BC = 

n

m − n
 
→
AB  [

→
AB

→
BC

c − b = 
n

m − n
 (b − a)    

c = 
nb − na

m − n
 + b 

c = 
nb − na + mb − nb

m − n
 

c = 
mb − na

m − n
 

 c = 
mb − na

m − n

na − mb

n − m
  



D C 

B A 

O Q S 

R 

P 

ABCD
→
AC

→
BD

→
AB, 

→
BC, 

→
DC 

→
AD 

P, Q, R, S

PQRS

  6bs cª‡kœi mgvavb   

u v

u + v

→
AB = u, 

→
BC = v u

v u

v

→
AC u + v

C 

B A 

v 

u 

u + v 

u v u, v u + v

ABCD
→
AC

→
BD O

ABCD

D C 

B A 

O 

→
AO = 

→
AC           [ O, AC 

→
BO = 

→
OD           [ O, BD 

→
AD = 

→
AO + 

→
OD         

= 
→
OC + 

→
BO    [

→
AO = 

→
OC, 

→
OD = 

→
BO] 

  = 
→
BC 

  | 
→
AD | = | 

→
BC | 

 | 
→
AD  | = | 

→
BC  |

→
AD  

→
BC  

→
AD 

→
BC AD = 

BC AD Ⅱ BC. 

  ABCD





ABCD P, Q, R

S PQRS

D C 

B A 

R 

S Q 

P 

→
AB = a, 

→
BC = b, 

→
CD = c 

→
DA = d

→
PQ = 

1

2
 ( )AB

→
 + BC

→
 

[ 
→
PQ = 

→
PB + 

→
BQ = 

1

2
 
→
AB + 

1

2
 
→
BC ] 

  = 
1

2
 (a + b) 

 
→
QR = 

1

2
 (b + c) 

  
→
RS = 

1

2
 (c + d) 

→
SP = 

1

2
 (d + a) 

 
→
AC = (a + b)     [

→
AC = 

→
AB + 

→
BC ] 

 
→
CA = (c + d)    [

 (a + b) + (c + d) = 
→
AC + 

→
CA = 

→
AC − 

→
AC = 0

[  
→
AC = − 

→
CA]

(a + b) = − (c + d) 

 
1

2
 (a + b) = − 

1

2
 (c + d) 

 
→
PQ = − 

→
RS 

 
→
PQ = 

→
SR 

  PQ SR

 QR PS

 PQRS



1 20

3

36

  7bs cª‡kœi mgvavb   

H S

u = 
HS

  = 
3

1
  = 3

(Ans.)

3

20 

60

20 = 3

60 =
3  60

20

= 9 



v = 9 (Ans.)

 = 9

=  3  3

= 3  

(Ans.)  

3

 = 36

45 1

 1   
1

36

 3   
3

36

1

12
 

60

12  1 = 60

5 

  5 (Ans.) 

 1 60 

20 

60 + 20 + 5)

85

 = (3 + 3 + 3) 9

  = 
9

85 
  = 

9

 
85

60
 

 

   = 
9  60

85
  

= 635 (Ans.)

 m n  u (m + n) u = mu + nu 

m n 

u  m(u v  mu

mv

  8bs cª‡kœi mgvavb   
(m + n)u = mu + nu 

 m = 1  n = 2  = (1 + 2) u 

   = 3u 

 1u + 2u = u + 2u = 3u  

 

 m = 2  n = 3 (2 + 3)u 

          = 5u 



..........................................................................................   ............................................................................................ 

 2u + 3u = 5u  

  

m n u 

(m + n)u = mu  + nu

m n 

m, n


AB = mu 

  | 


AB | = m | u| 

 AB C

 | 


BC | = n | u|




BC = mu  

u 

A 

B 

C 

mu 

uu 

 

| 


AC | = | 


AB | + | 


BC | = m|u| + n|u| = (m + n) |u| 

  


AC  = (m + n) u 

 


AC  = 


AB  + 


BC  

  mu + nu = (m + n)u 

 m, n m + n) u |m + n| |u|

u mu + nu

|m| |u| + |n| |u| = (|m| + |n|) |u|  

   [  mu, nu 

u m < 0 n < 0 

|m|  + |n| = |m + n| (m + n)u         = mu + nu 

m n m > 0, n < 0

(m + n) u | m + n |u|

i u  |m| > |n| 

 ii u |m| < |n|  

 mu + nu (m + n) u

 

a + b 

A 

B 

D 

C O 

b 

a 

ma 

b 

mb 

a O 

ma + nb 

C 

B 

A 

D 



OC = u, 


AB = v 

 


OB  = 


OA + 


AB = u + v 

 OA C OC = m OA C 

AB CD  OB D

OAB OCD 

|


OC |

|


OA |

 = 
|


CD |

|


AB |

  = 
|


OD |

|


OB |

 = m  

  

CD = m


AB = mv  

 m m 

OC = m. OA, CD = m. AB, OD = m. OB 

 


OC + 


CD = 


OD m(


OA ) + m( 


AB ) = m(


OB ) 

  mu + m v = m(u + v)  

 O A, B, C, D E 

O



OC 


OA , 


AB , 


BC  



OE = 


OA + 


AB + 


BC + 


CD + 


DE 

  9bs cª‡kœi mgvavb   

OABCDE  

O O

A, B, C, D, E



OA = a, 


OB = b, 



OC = c,  


OD = d


OE = e

D C 

O A 

E B 

= a, 


OB = b


OC = c 

 OAB-



OA  + 


AB = 


OB  



AB = 


OB − 


OA = b − a 

 OBC - 



OB  + 


BC = 


OC  [



BC = 


OC − 


OB c − b

 


OA + 


AB + 


BC = a + b  − a + c − b  

   = c = 


OC  

 


OC = 


OA + 


AB + 


BC  

  


OC 


OA + 


AB 


BC  



OE = 


OA + 


AB + 


BC + 


CD + 


DE  

 = 


OC + 


CD + 


DE   [

OCD-



OC  + 


CD = 


OD   [



CD = 


OD − 


OC = d − c  

OAD-



OD + 


DE = 


OE  [



DE = 


OE − 


OD = c − d   



OC + 


CD + 


DE = c + d − c + e − d 

   = e = 


OE  

 


OE = 


OC + 


CD + 


DE  



..........................................................................................   ............................................................................................ 

  


OE = 


OA + 


AB + 


BC + 


CD 



A 

S 

D 

P 

R 

B 

Q 

C 

ABCD AB, BC, CD DA P, Q, 

R S. 

⎯→

PQ || AC
 ⎯→

PQRS

 
⎯→

PQ
⎯→

SQ

  10bs cª‡kœi mgvavb   

ABC AB BC P Q. 

 
⎯→

PQ || AC
 ⎯→

ABCD AB, BC, 

BD, DA P, Q, R, 

S P Q, Q  R, R  S S P

D C 

B A 

R 

S Q 

P 

PQRS

AB
 ⎯→

 = a, BC
 ⎯→

 = b, CD
 ⎯→

 = c, DA
 ⎯→

 = d

 PQ
 ⎯→

 = PB
 ⎯→

 + BQ
 ⎯→

 = 
1

2
 AB
 ⎯→

 + 
1

2
 BC
 ⎯→

 = 
1

2
 (a + b) 

QR
 ⎯→

 = 
1

2
 (b + c), RS

 ⎯→

 = 
1

2
 (c + d) 

  SP
 ⎯→

 = 
1

2
 (d + a) 

(a + b) + (c + d) = AC
 ⎯→

 + CA
 ⎯→

 = AC
 ⎯→

 − AC
 ⎯→

 = 0 

a + b = −(c + d) 

 PQ
 ⎯→

 = 
1

2
 (a + b) = − 

1

2
 (c + d) = − RS

 ⎯→

 = SR
 ⎯→

 

  PQ  SR

QR PS

  PQRS

PQRS PR
 ⎯→

SQ
 ⎯→

O

PO
 ⎯→

 = p, QO
 ⎯→

 = q  OR
 ⎯→

 = r OS
 ⎯→

 = s 

| p | = | r |, | s | = | q | 

PO
 ⎯→

 + OR
 ⎯→

 = PR
 ⎯→

SO
 ⎯→

 + OQ
 ⎯→

 = SQ
 ⎯→

 

  PS
 ⎯→

 = QR
 ⎯→

 

 PO
 ⎯→

 + OS
 ⎯→

 = QO
 ⎯→

 + OR
 ⎯→

 

 p + s = q + r 

p − r = q − s − s − r

p r PR 

  p − r PR. 

      q r QS, 

   q − s QS. 

 p − r q − s

PR QS

p − r q − s

  p − r = 0 p = r q − s = 0 q = s 

  | p | = | r |  | q | = | s | 

 ABC BC, CA AB D, E F

AB
 ⎯→

 BE
 ⎯→

 CF
 ⎯→

 

AC
 ⎯→

, BC
 ⎯→

  AD
 ⎯→

AB
 ⎯→

 BE
 ⎯→

 

AD
 ⎯→

  + BE
 ⎯→

  + CF
 ⎯→

  = 0

  11bs cª‡kœi mgvavb   

 A 

E 

 

F 

B C 
D 

O 

 BOF  

BO
 ⎯→

  + OF
 ⎯→

  = BF
 ⎯→

  

  
2

3
  BE + 

2

3
 CF = 

1

2
 AB 

  AB =  
4

3
 (BE + CF)  

 BAE

AB
 ⎯→

  + BE
 ⎯→

  = AE
 ⎯→

  

  
1

2
 AC
 ⎯→

  = AB
 ⎯→

  + BE
 ⎯→

  

  AC
 ⎯→

  = 2(AB
 ⎯→

  + BE
 ⎯→

 ) (Ans.) 

  BCE 

 BC
 ⎯→

  + CE
 ⎯→

  = BE
 ⎯→

  

  BC
 ⎯→

  = BE
 ⎯→

 − CE
 ⎯→

  

      = BE
 ⎯→

  + 
1

2
 AC
 ⎯→

  

      = BE
 ⎯→

  + 
1

2
 .2 (AB

 ⎯→

  + BE
 ⎯→

 ) 





  BC
 ⎯→

  = AB
 ⎯→

  + 2BE
 ⎯→

  (Ans.) 

  AOB 

AO
 ⎯→

  = AB
 ⎯→

  + BO
 ⎯→

  

    
2

3
 AD
 ⎯→

  = AB
 ⎯→

  + 
2

3
 BE
 ⎯→

  

    AD
 ⎯→

  = 
3

2
 AB
 ⎯→

  + BE
 ⎯→

  (Ans.) 

ABC O 

AD
 ⎯→

  + BE
 ⎯→

  + CF
 ⎯→

  = 0 

 

 ABD 

AD
 ⎯→

  = AB
 ⎯→

  + BD
 ⎯→

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

 ACD 

AD
 ⎯→

  = AC
 ⎯→

  + CD
 ⎯→

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

  (i) + (ii)  AD
 ⎯→

  + AD
 ⎯→

  = AB
 ⎯→

  + BD
 ⎯→

 + AC
 ⎯→

  + CD
 ⎯→

  

   2AD
 ⎯→

  = AB
 ⎯→

  + AC
 ⎯→

  + BD
 ⎯→

 − BD
 ⎯→

  

   AD
 ⎯→

  = 
1

2
  (AB

 ⎯→

  + AC
 ⎯→

 ) ............ (iii) 

 

BE
 ⎯→

  = 
1

2
 (BA

 ⎯→

  + BC
 ⎯→

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

 CF
 ⎯→

  = 
1

2
  (CA

 ⎯→

  + CB
 ⎯→

 ) ............ (v) 

 (iii), (iv) v) 

 AD
 ⎯→

  + BE
 ⎯→

  + CF
 ⎯→

 = 
1

2
 ( AB

 ⎯→

  + AC
 ⎯→

  + BA
 ⎯→

  + BC
 ⎯→

  + CA
 ⎯→

  + CB
 ⎯→

 ) 

   = 
1

2
 (AB

 ⎯→

  + AC
 ⎯→

 − AB
 ⎯→

  + BC
 ⎯→

 − AC
 ⎯→

 − BC
 ⎯→

 ) 

   = 
1

2
  0 

   = 0 

  AD
 ⎯→

  + BE
 ⎯→

  + CF
 ⎯→

  = 0 

 A, B, C, D a_ , b_ , c_ , d_ 

(AB + BC + CD + DA) 

ADCD 

b_ −a_  = c_ − d_  

AB E E 

na + mb

m + n
 

  12bs cª‡kœi mgvavb   

   D C 

A B 

ABC 

AB
 ⎯→

  + BC
 ⎯→

  = AC
 ⎯→

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

 ACD 

CD
 ⎯→

  + DA
 ⎯→

  = CA
 ⎯→

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

 (i) (ii) 

AB
 ⎯→

  + BC
 ⎯→

  + CD
 ⎯→

  + DA
 ⎯→

  = AC
 ⎯→

  + CA
 ⎯→

   

  = AC
 ⎯→

  − AC
 ⎯→

  

  = 0 

 AB + BC + CD + DA)  0 (Ans.) 

A B a_ b_ 

AB
 ⎯→

  = b_ − a_ ............................(i) 

  C D- c_ d_  

  DC
 ⎯→

 =c_ − d_ .......................(ii)

b_ − a_ c_ − d_ 

 AB
 ⎯→

  = DC
 ⎯→

  

 AB
 ⎯→

 DC
 ⎯→

 

AB
 ⎯→

 DC
 ⎯→

 

 AB
 ⎯→

  DC
 ⎯→

 

 AB
 ⎯→

   DC
 ⎯→

  

 AB
 ⎯→

  = DC
 ⎯→

  

 AD
 ⎯→

 = BC
 ⎯→

 AD  BC 

  ABCD 

 

O 

 B 

A a 

b 
E 

AB E m : n 

E 
na_  + mb_ 

m + n
 

 AB E m : n 

  
AE
 ⎯→

 

EB
 ⎯→

 
  = 

m

n
  

  
|AE|
⎯→

 

|EB|
 

 ⎯→

 
  = 

m

n
  

  
|EB|
⎯→

 

|AE|
 

 ⎯→

 
  = 

n

m
  

 
|AB|
⎯→

 

|AE|
 

 ⎯→

 
  = 

|AE
 ⎯→

 |+|EB
 ⎯→

 |

|AE
 ⎯→

 |
  = 1 + 

|EB
 ⎯→

 |

|AE|
 ⎯→

 
  

  = 1 + 
n

m
  = 

m + n

m
  





  
AE
 ⎯→

 

AB
 ⎯→

 
  = 

m

m + n
  

  AE
 ⎯→

  = ( )
m

m + n
AB
 ⎯→

  

 AE = c_ − a AB = b_ − a_ 

 c − a_ 
m

m + n
  (b_ − a_ )

( )
m

m + n
 ( b_ − a_ ) + a_ 

( )
m

m + n
 b_  + a_ ( )1 − 

m

m + n
 

( )
m

m + n
b_  + a_ ( )

m

m + n
 

 
mb_  + na_ 

m + n
  

      c_ 
na_  + mb_ 

m + n
  

 ABCD AC BD 

AB
 ⎯→

 AD
 ⎯→

 BD
 ⎯→

 

AC
 ⎯→

  + BD
 ⎯→

  = 2BC
 ⎯→

 

AC
 ⎯→

 − BD
 ⎯→

  = 2AB
 ⎯→

 

  13bs cª‡kœi mgvavb   

   A D 

B C 

ABD 

AB
 ⎯→

  = AD
 ⎯→

  + DB
 ⎯→

  

  AB
 ⎯→

  = AD
 ⎯→

 − BD
 ⎯→

  (Ans.) 

AC
 ⎯→

  + BD
 ⎯→

  = 2BC
 ⎯→

  

 ADC 

AC
 ⎯→

  = AD
 ⎯→

  + DC
 ⎯→

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

 BDC 

BD
 ⎯→

  = BC
 ⎯→

  + CD
 ⎯→

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

 (i) + (ii) 

 AC
 ⎯→

  + BD
 ⎯→

  = AD
 ⎯→

  + DC
 ⎯→

  + BC
 ⎯→

  + 
⎯→

CD 

  = AD
 ⎯→

  + DC
 ⎯→

  − DC
 ⎯→

  + BC
 ⎯→

   

AD
 ⎯→

  + BC
 ⎯→

 = BC
 ⎯→

  + BC
 ⎯→

 = 2BC
 ⎯→

  

  AC
 ⎯→

  + BD
 ⎯→

  = 2BC
 ⎯→

    

AC
 ⎯→

  − BD
 ⎯→

 = 2AB
 ⎯→

  

 ADC 

AC
 ⎯→

 = AD
 ⎯→

 + DC
 ⎯→

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

 BCD 

BD
 ⎯→

  = BC
 ⎯→

  + 
⎯→

CD............................ (ii) 

 (i) − (ii) 

 AC
 ⎯→

  − BD
 ⎯→

  = AD
 ⎯→

  + DC
 ⎯→

 − BC
 ⎯→

 − 
⎯→

CD  

    = BC
 ⎯→

  + DC
 ⎯→

 − BC
 ⎯→

  + DC
 ⎯→

   

    = 2DC
 ⎯→

 = 2AB
 ⎯→

  

  AC
 ⎯→

 − BD
 ⎯→

   = 2AB
 ⎯→

  

 ABC BC, CA, AB D, E 

F.

BC
⎯→

BE
 ⎯→

  CF
 ⎯→

 

AD
 ⎯→

 ,BE
 ⎯→

 CF
 ⎯→

 

2 : 1 

EFBC BE CF 

P Q EF  PQ  BC

PQ = 
1

2
 (BC − EF)
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F 

A 

E 

C B 

O 

D 

BOC 

BO
 ⎯→

  + OC
 ⎯→

  = BC
⎯→

  

   BC
⎯→

 = 
2

3
 (BE

⎯→

 + CF
⎯→

) Ans. 

A, B, C a_ , b_ c_  

 BC D 

  D 
1

2
 (b_  + c_ ) 

 AD- 2 : 1

2  
1

2
  (b_  + c_ ) +1 a_ 

2 +1
 

1

3
 (a_  + b_  + c_ ) 

 BE CF- 2 : 1

1

3
 (b_  + c_  + a_ )

 AD
 ⎯→

 , BE
 ⎯→

 CF
 ⎯→

2 : 1

 AD, BE  CF 2 : 1
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 A 

F 

B C 

E 

B C 

E F 

P 
Q 

EFBC BE CF 

P Q  P,Q 

EF  PQ  BC PQ = 
1

2
 (BC − EF) 

 B, C, E F 

b_ ,c_ , e_ f_ 

 CB
 ⎯→

  = b_  − c_ , FE
 ⎯→

  = e_  − f_  

 P 
1

2
 (b_  + e_ ) 

 Q 
1

2
 (c_  + f_ ) 

  PQ = 
1

2
 (c_  + f_ ) − 

1

2
 (b_  + e_ ) 

      = 
1

2
 {(c_ − b_ ) − (e_ − f_)}  

  PQ = 
1

2
 (BC

 ⎯→

  − FE
 ⎯→

 ) 

  PQ
 ⎯→

 = 
1

2
 ( BC

 ⎯→

 −  FE
 ⎯→

 ) = 
1

2
 (BC − FE) 

 PQ = 
1

2
 (BC

 ⎯→

  − EF
 ⎯→

 ) PQ
 ⎯→

 (BC
 ⎯→

 − EF
 ⎯→

 ) 

BC
 ⎯→

 EF
 ⎯→

 

BC
 ⎯→

  − FE
 ⎯→

 ) BC
 ⎯→

  FE
 ⎯→

 

 ABCD AB, BC, CD AD 

P, Q, R S.

AR
 ⎯→

  DA
 ⎯→

  DC
 ⎯→

  

SR
 ⎯→

   AC
 ⎯→

  SR
 ⎯→

  = 
1

2
 AC
 ⎯→

 

PQRS 
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P 

A 

B 

S 

Q C 

R 

D 

 ADR 

AR
 ⎯→

  = AD
 ⎯→

  + DR
 ⎯→

  = AD
 ⎯→

 + 
1

2
 DC
 ⎯→

  

  AR
 ⎯→

  = AD
 ⎯→

  + 
1

2
 DC
 ⎯→

  (Ans.)  

A , C 

SR
 ⎯→

    AC
 ⎯→

  SR
 ⎯→

  = 
1

2
 AC
 ⎯→

 

 AD CD S R. 

  AS
 ⎯→

  = SD
 ⎯→

  = 
1

2
 AD
 ⎯→

  

 DR
 ⎯→

  = RC
 ⎯→

  = 
1

2
  DC

 ⎯→

  

 SR
 ⎯→

  = SD
 ⎯→

  + DR
 ⎯→

  

   = 
1

2
  AD

 ⎯→

  + 
1

2
  DC

 ⎯→

 = 
1

2
  (AD

 ⎯→

  + DC
 ⎯→

 ) 

  SR
 ⎯→

  = 
1

2
  AC

 ⎯→

  

  SR
 ⎯→

 = 
1

2
 AC
 ⎯→

 

SR AC 

 SR   AC 

  SR
 ⎯→

  = 
1

2
 AC
 ⎯→

  SR  AC (

PQRS 

AD DC S R 

  AS
 ⎯→

  = SD
 ⎯→

  = 
1

2
 AD
 ⎯→

  

 DR
 ⎯→

  = RC
 ⎯→

  = 
1

2
 DC
 ⎯→

  

 SR
 ⎯→

  = SD
 ⎯→

  + DR
 ⎯→

  

  = 
1

2
 AD
 ⎯→

  + 
1

2
 DC
 ⎯→

 = 
1

2
 (AD

 ⎯→

  + DC
 ⎯→

 ) = 
1

2
 AC
 ⎯→

  

  SR
 ⎯→

  = 
1

2
 AC
 ⎯→

 SR 

AC 

 SR  AC 

 

PQ  AC 

 SR  PQ 

 PS  QR 

  PQRS 

 c_ a_ b_ 3 m n 

a_ a_ b_  + b_  = 2 (a_  + b_ )

a_  + b_  = c_  a_  = c_ − b_ 

ma_ nb_ 0 m = n = 0
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a_ b_ 

a_ a_ b_ b_ 1. a_ 1. a_ 1. b_ 1. b_ 

a_ 1 + 1) + b_ (1 + 1) 

  = 2a_ 2b_ 2(a_ b_ 

 a_ a_ b_ b_ 2(a_ b_ 

a_ b_ c_ 

 (a_ b_ − b_ c_ (− b_)

 a_ b_ − b_ c_ − b_ 





 a_ b_ − b_ c_ − b_ 

 a_ b_ − b_ c_ − b_ 

 a_ 0 c_ − b_ 

 a_ c_ − b_ 

 a_ c_ − b_   

ma_ nb_ 0 

  ma_ nb_ − nb_ 0 − nb_ 

 ma −nb_ 

a_ b_ ma_ b_ n 

 ma_ 0 nb_ 0 

 a_ b_ 

 m = 0 n 0 

  m n 0

 c_ a_ b_ m, n 

a_ a_ 2a_ 

(m − n) a_ ma_ − na_ 

 m (a_ − b_ ma_ + m( − b_)

a_ b_ c_ (a_ b_ c_ 
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a_ a_ 1a_ 1a_ a_ (1 1) 2 a_  

 a_ a_ 2a_   

(m − n) a_ = m − n) } a_ ma_ − n) a_ 

ma_ − na_ 

(m − n) a_ ma_ − na_ 

m (a_  − b_ m {a_  − b_ 

ma_ m ( − b_ 

m a_  − b_ m a_ m ( − b_ 

OABC OA
 ⎯→

  = a

 AB
 ⎯→

  = b_ BC
 ⎯→

  = c_ 

 

a_ b_ c_  = (a_ b_ c_ 

 AOB 

 

O B 

A 

C 

a b 

c 

OA
 ⎯→

  + AB
 ⎯→

 = OB
 ⎯→

  

  OB
 ⎯→

  = a_ b_  

 OBC 

OB
 ⎯→

  + BC
 ⎯→

  = OC
 ⎯→

  

  (a_ b_ c_  = OC
 ⎯→

  

  OC
 ⎯→

 = (a_ b_) + c_ .............. (i) 

  ABC 

AB
 ⎯→

  + BC
 ⎯→

  = AC
 ⎯→

  

    AC
 ⎯→

  = b_  + c_ 

 OAC 

OA
 ⎯→

  + AC
 ⎯→

  = OC
 ⎯→

 

 a_ b_ c_ OC
 ⎯→

 ........ (ii) 

  (i) ii) 

a_ b_ c_ a_ b_) c_ 

 m, n a_ , b_ 

m − n) a_ ma_ − na_ 

a  0 b  0 a = mb_  

a_ b_ 

a_  0 b_  0 ; a_ b_ ma_ nb_ 0 

m = n = 0.
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(m − n) a_ m + ( − n)} a_ 

ma_ −n) a_ 

ma_ −na_ 

 m−n) a_ ma_ − na_ 

a_ mb_ 

a, b 

a_ mb_ a_ b_ 

 a_ b_ m  0 

m  0 m  0 m = 0 a_ 0

a_ b 

a_   b_ 

ma_ nb_ 0  

  ma_ nb_  − nb_ 0 − nb_ 

ma_ − nb_ 

m  0 n  0 a_ b_ 

(i) m n 

ii) m n 

a_ b_ a_ 

b_ 

 m  0 n  0 

 m = n = 0 

 ABCD AC BD.

AB
 ⎯→

  + BC
 ⎯→

  + CD
 ⎯→

  + DA
 ⎯→

  = 

AC BD O 

ABCD 

AB AC AD BD 
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 D C 

A B 

O 

 ABC 

AB
⎯→

  + BC
 ⎯→

  = AC
 ⎯→

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

  CDA 

CD
 ⎯→

  + DA
 ⎯→

  = CA
 ⎯→

 ........ (ii) 

 (i) + (ii)  

 AB
 ⎯→

  + BC
 ⎯→

  + 
⎯→

CD + DA
 ⎯→

  = AC
 ⎯→

  + CA
 ⎯→

  = AC
 ⎯→

 − AC
 ⎯→

  =  0 (Ans.) 

 D C 

A B 

O 

AO
 ⎯→

  = OC
 ⎯→

 OB
 ⎯→

  = DO
 ⎯→

 

 AO
 ⎯→

  = OC
 ⎯→

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

  OB
 ⎯→

  = DO
 ⎯→

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

 (i) + (ii) AO
 ⎯→

  + OB
 ⎯→

  = OC
 ⎯→

 DO
 ⎯→

  

    AB
 ⎯→

  = DC
 ⎯→

  

 AB DC 

 AB
 ⎯→

   DC
 ⎯→

 AB
 ⎯

  = DC
 ⎯→

  

 AD   BC AD = BC. 

  ABCD

ABCD 

ABD 

DA
 ⎯→

  + AB
 ⎯→

  = DB
 ⎯→

  

  AB
 ⎯→

  = − DA
 ⎯→

 − BD
 ⎯→

  

  AB
 ⎯→

 = AD
 ⎯→

 − BD
 ⎯→

 (Ans.) 

  ACD 

AC
⎯→

  = AD
 ⎯→

  + DC
 ⎯→

 = AD
 ⎯→

  + AB
 ⎯→

  = AD
 ⎯→

  + AD
 ⎯→

 − BD
 ⎯→

  

  AC
 ⎯→

  = 2AD
 ⎯→

 − BD
 ⎯→

  (Ans.) 

 ABC AB AC D E.

→
AD + 

→
DE) 

→
AC 

DE॥BC DE = 

1

2
 BC. 

BCED BD CE 

M  N 

MN॥DE॥BC MN = 
1

2
 (DE + BC)
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ADE-

→
AD + 

→
DE 

→
AE 

1

2
 
→
AC E, AC 

A 

B C 

D E 

→
AD + 

→
DE = 

1

2
 
→
AC 

A 

B C 

D E 

M N 

DBCE M N BD CE-

MN॥ DE॥ BC MN = 
1

2
 

(BC + DE) 

 D, B, C E 

d, b, c e. 

  
→
BC = c − b DE = e − d 

 M 
1

2
 (d + b) [ M, DB-

N 
1

2
 (e + c) [ N, EC-


→

MN = 
1

2
 (e + c) − 

1

2
 (d + b) 

  = 
1

2
 ( e + c − d − b) = 

1

2
 {(c − b) + (e − d)} 

  
→

MN = 
1

2
 (

→
BC + 

→
DE) 

 
→
BC 

→
DE 

→
BC + 

→
DE

 MN॥BC॥DE MN = 
1

2
 (BC + DE) 







A 

C B 

D 

P, Q, R, S  ABCD

→
PQ  

→
AB  

→
BC

 PQRS

 PQ Ⅱ AC  PQ 

= 
1

2
 AC.
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A 
S D 

P R 

B 
Q 

C 

→
PQ = 

→
PB + 

→
BQ 

 
→
PQ = 

1

2
 
→
AB + 

1

2
 
→
BC 

  
→
PQ = 

1

2
 (

→
AB + 

→
BC) 

ABCD P, Q, R 

S  

 PQRS 

 
→
AB = a , 

→
BC = b, 

→
CD = c DA = d 

→
PQ = 

1

2
 (

→
AB + 

→
BC) = 

1

2
 (a + b) 

 
→
QR = 

1

2
 (b + c) 

→
RS = 

1

2
 (c + d) 

 
→
AC = 

→
AB + 

→
BC = a + b 

 
→
CA = 

→
CD + 

→
DA = c + d 

 (a + b) + (c + d) = 
→
AC + 

→
CA 

  = 
→
AC − 

→
AC [

→
CA = − 

→
AC] 

  = 0 

 (a + b) = − (c + d) 

  
1

2
 (a + b) = − 

1

2
 (c + d) 

  
→
PQ = − 

→
RS 

  
→
PQ = 

→
SR 

  PQ SR 

QR PS 

 PQRS 

ABC AB BC 

P Q ; P,Q

PQ ॥ AC PQ = 
1

2
 AC. 

 

→
PQ − 

→
PB = 

→
BQ ..................(i) 

 
→
AC − 

→
AB = 

→
BC ..........(ii) 

 
→
AB = 2

→
PB, 

→
BC = 2

→
BQ 

 (ii) 

→
AC − 2 

→
PB = 2 

→
BQ  

 
→
AC = 2 

→
PB + 2 

→
BQ 

 
→
AC = 2(

→
PB + 

→
BQ) 

 
→
AC = 2 

→
PQ 

 
1

2
 
→
AC = 

→
PQ 

  
→
PQ = 

1

2
 
→
AC 

 
→
PQ  = 

1

2
 

→
AC  PQ = 

1

2
 AC  

 
→
PQ 

→
AC

→
PQ

→
AC 

PQ ॥ AC 

 ABCD AB, BC, CD DA

P, Q, R S A, B, C D a, 

b, c d.

R

PQRS

PBDS PB SD

M  N

MN | | BD | | PS MN = 
1

2
 (BD + PS).

  22bs cª‡kœi mgvavb   

A, B, C D a, b, c d R

CD

R = 
c + d

2
 (Ans.) 

D R C 

Q 

B M P A 

S 

N 
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PBDS BD || PS PB SD

M N

M, N MN | | BD || PS MN = 
1

2
 

(BD + PS) 

A, B, C  D a, b, 

c d P S AB AD

PBDS BD | | PS PB SD

M N

M, N MN | | BD | | PS MN = 

1

2
(BD + PS) 

A, B, C D a, b, c

d P S AB AD

 P p = 
1

2
 (a + b) 

  S s = 
1

2
 (a + d) 

 M N PB DS

 M m = 
1

2
 (p + b) 

   = 
a

4
 + 

b

4
 + 

b

2
 

  N n = 
1

2
(s + d) = 

d

2
 + 

a

4
 + 

d

4
 

   
⎯→
MN  = n − m 

  = 
d

2
 + 

a

4
 + 

d

4
 − 

a

4
 − 

b

4
 − 

b

2
 

  = 
1

2
 (d − b) + 

1

4
 (d − b) = 

1

2
 
⎯→
BD  + 

1

4
 (

⎯→
BD ) 

  = 
1

2
 
⎯→
BD  + 

1

4
 (2

⎯→
PS ) 

1

2
 
⎯→
BD  + 

1

2
 
⎯→
PS = 

1

2
 (

⎯→
BD  + 

⎯→
PS ) 

 BD || PS
⎯→
BD  + 

⎯→
PS

⎯→
BD   

⎯→
PS

⎯→
MN

⎯→
BD   

⎯→
PS

⎯→
MN  = 

1

2
 (

⎯→
BD  + 

⎯→
PS ) 

    |
⎯→
MN | = 

1

2
 |
⎯→
BD  + 

⎯→
PS | 

1

2
 (|

⎯→
BD  + 

⎯→
PS |) 

   MN = 
1

2
 (BD + PS) 

  MN || BD || PS MN = 
1

2
 (BD + PS)  

 ABCD AC BD 

 AC
 ⎯→

 ,  BD
 ⎯→

  AB
 ⎯→

  AD
 ⎯→
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D C 

A B 

O 

 AC
 ⎯→

 =  AB
 ⎯→

 +  BC
 ⎯→

 =  AB
 ⎯→

 +  AD
 ⎯→

  [ AD
 ⎯→

 = BC
 ⎯→

 ] 

  AB
 ⎯→

 +  BD
 ⎯→

 =  AD
 ⎯→

  

   BD
 ⎯→

 =  AD
 ⎯→

 − AB
 ⎯→

  

ABCD AC BD O

ABCD 

A B 

D C 

O 

 DO
 ⎯→

 =  OB
 ⎯→

  [  O, BD 

OC
 ⎯→

 =  AO
 ⎯→

  [  O, AC 

 AB
 ⎯→

 =  AO
 ⎯→

 +  OB
 ⎯→

  [

OC
 ⎯→

 +  DO
 ⎯→

      [   AO
 ⎯→

 = OC
 ⎯→

 ,  OB
 ⎯→

 =  DO
 ⎯→

 ] 

  =  DO
 ⎯→

 + OC
 ⎯→

    

   AB
 ⎯→

 =  DC
 ⎯→

  [  DC
 ⎯→

 =  DO
 ⎯→

 + OC
 ⎯→

 ] 

  AB = DC  AB
 ⎯→

  DC
 ⎯→

 

 AB
 ⎯→

  DC
 ⎯→

 

AB || DC  

  ABCD 



  ABC D, E AB AC P, Q 

BE CD A, B, C

a, b, c  

PQ || DE PQ = 

1

2
 (BC − DE) 

DP || AC DP 
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= 
1

4
 AC
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O

P  OP
 ⎯→

 O P

O 

O 

P 

OP 
→

 

ABC- D E AB AC

 DE || BC DE = 
1

2
 BC 

  BCED 

A 

B C 

P Q 

D E 

BE CD P Q P, Q

PQ || DE PQ = 
1

2
 (BC − DE)  

 D E 

d e 

  BC
 ⎯→

 = c − b 

 DE
 ⎯→

 = e − d 

  P
1

2
 (b + e) [  P, BE 

Q  =  
1

2
 (b + d) [ Q, CD 

  PQ
 ⎯→

 = 
1

2
 (c + d) − 

1

2
 (b + e) 

  = 
1

2
 (c + d − b − e) = 

1

2
 {( c − b) − (e − d)} 

  = 
1

2
 ( BC

 ⎯→

 − DE
 ⎯→

 ) 

 DE || BC  BC
 ⎯→

 −  DE
 ⎯→

  BC
 ⎯→

  DE
 ⎯→

  

 PQ
 ⎯→

  BC
 ⎯→

  DE
 ⎯→

  

 PQ || DE

 PQ
 ⎯→

 = 
1

2
  BC

 ⎯→

 −  DE
 ⎯→

  

 PQ = 
1

2
 ( )| BC

 ⎯→

 | − | DE
 ⎯→

 |  = 
1

2
  (BC − DE)  

 PQ || DE PQ = 
1

2
 (BC − DE) 

A 

B C 

P 

D E 

ABC D E AB AC P, 

BE

A, B C a, b 

c 

   AB
 ⎯→

 = b − a 

  AC
 ⎯→

 = c − a 

  D
1

2
 (a + b) 

 E
1

2
 (a + c) 

 P
1

2
 { }b + 

1

2
 (a + c)   

  DP
 ⎯→

 = 
1

2
 { }b + 

1

2
 (a + c)  − 

1

2
 (a + b) 

  = 
1

2
 b + 

1

4
 (a + c) − 

1

2
 a − 

1

2
 b 

  = 
1

4
 (c − a) = 

1

4
  AC

 ⎯→

  

 | DP
 ⎯→

 |= 
1

4
 | AC

 ⎯→

 | 

  DP = 
1

4
 AC  DP

 ⎯→

  AC
 ⎯→

 

 DP || AC DP =  
1

4
 AC  

 A, B, C D a, b, c d

 AB
 ⎯→

 = b − a

ABCD 

b − a = c − d

AB C m : n

C c = 
mb + na

m + n
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O A

 OA
 ⎯→

  = a B 

  OB
 ⎯→

  = b 

  OA
 ⎯→

 +  AB
 ⎯→

 =  OB
 ⎯→

  

 a +  AB
 ⎯→

 = b 

   AB
 ⎯→

 = b − a   O B 

a 

b 

A 
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A, B, C, D  a, b, c, 

d 

 ABCD b − a = c 

− d

A D 

B C 

 A, B, C D a, b, c d 

   AB
 ⎯→

  = b − a  DE
 ⎯→

 = c − d 

 ABCD

AB DC

  AB
 ⎯→

 =  DC
 ⎯→

  

  b − a = c − d 

  AB
 ⎯→

 = DC
 ⎯→

  

 AB DC

ABCD

 ABCD

b − a = c − d

O A B

a b AB C m : n

C

c = 
mb + na

m + n
  

O 

C 

A 

B 

a m 

c 

b 

n 

 

 
AC

CB
  = 

m

n
  

 [  AB C m : n

| AC
 ⎯→

 |

 | CB
 ⎯→

 | 
= 

m

n
  

 
| CB
 ⎯→

 |

 | AC
 ⎯→

 | 
= 

n

m
 

 
| CB
 ⎯→

 | + | AC
 ⎯→

 |

| AC
 ⎯→

 |
 = 

n + m

m
 

AC + CB

AC
 = 

n + m

m
  

  
AB

AC = 
m + n

m

| AB
 ⎯→

 |

 | AC
 ⎯→

 | 

m + n

m

| AC
 ⎯→

 |

 | AB
 ⎯→

 | 

m

 m + n

| AC
 ⎯→

 | = ( )
m

m + n
 | AB

 ⎯→

 | 

  AC
 ⎯→

 = ( )
m

m + n
  AB
 ⎯→

    [   AC
 ⎯→

 =  AB
 ⎯→

 

c − a = 
m

m + n
 (b − a) [ AC

 ⎯→

 = c − a  AB
 ⎯→

 = b − a] 

 c = 
m

m + n
 (b − a) + a 

 c = 
mb − ma − ma + na

m + n
   

  c =  
mb + ma

m + n
  

 P, Q, R, S

A, B, C D

AB PQ QR

ABCD 

ABCD 

  26bs cª‡kœi mgvavb   

 AB
 ⎯→

 =  AQ
 ⎯→

  +  QB
 ⎯→

  

 AB
 ⎯→

 = 
1

2
  PQ
 ⎯→

 + 
1

2
  QR
 ⎯→

  

   AB
 ⎯→

 = 
1

2
 ( ) PQ

 ⎯→

 +  QR
 ⎯→

  

S R C 

P Q A 

D B 

PQRS A, B, C

D ABCD

 PQ
 ⎯→

  = a,  QR
 ⎯→

  = b,  RS
 ⎯→

 = c  SP
 ⎯→

 = d 

  AB
 ⎯→

  = 
1

2
 ( PQ

 ⎯→

  +  QR
 ⎯→

 ) = 
1

2
 (a + b) 

  BC
 ⎯→

 = 
1

2
 (b + c)   CD

 ⎯→

 = 
1

2
 (c + d) 

  DA
 ⎯→

 = 
1

2
  (d + a) 

  PR
 ⎯→

 =  PQ
 ⎯→

 +  QR
 ⎯→

 = a + b 

  RP
 ⎯→

 =  RS
 ⎯→

 + SP
 ⎯→

 = (c + d) [   

  (a + b) + (c + d) = PR
 ⎯→

 +  RP
 ⎯→

  

  =  PR
 ⎯→

 −  PR
 ⎯→

  [  RP
 ⎯→

 = −  PR
 ⎯→

 ] 





  (a + b) = (c + d)  

  
1

2
 (a + b) = 

1

2
  (c + d) 

   AB
 ⎯→

 = −  CD
 ⎯→

  

   AB
 ⎯→

 =  DC
 ⎯→

  

  AB DC BC AD

ABCD

S R C 

P Q A 

D 
O 

B 

ABCD  AC
 ⎯→

  BD
 ⎯→

 O 

 OA
 ⎯→

  = a,  OB
 ⎯→

 = b 

  OC
 ⎯→

 = c  OD
 ⎯→

 = d

|a| = | c|, |b|= |d| 

  AO
 ⎯→

 + OD
 ⎯→

 = AD
 ⎯→

   BO
 ⎯→

 + OC
 ⎯→

 =  BC
 ⎯→

  

  AD
 ⎯→

 =  BC
 ⎯→

  

  AO
 ⎯→

 +  OD
 ⎯→

 =  BO
 ⎯→

 + OC
 ⎯→

  

 a + d = b + c   

 a + d − c − d = b + c − c − d 

 [ −c − d

 a − c = b − d 

 a c AC 

  a − c  AC 

 b d BD 

  b − d BD 

 a − c b − d

AC BD

 a − c b − d

 a − c = 0 

 a = c  

 b − d = 0 

  b = d 

  |a| = |c| |b| = |d| 

  ABCD

 ABCD AC BD

 AC
 ⎯→

 ,  BD
 ⎯→

  AB
 ⎯→

  AD
 ⎯→

 

AB CD P Q

APCQ

  27bs cª‡kœi mgvavb   

D 

O 

C 

A B 

ABCD AC BD O

ABD

 AB
 ⎯→

 +  BD
 ⎯→

 =  AD
 ⎯→

  

   BD
 ⎯→

 =  AD
 ⎯→

 −  AB
 ⎯→

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

 ABC-

 AB
 ⎯→

 +  BC
 ⎯→

 =  AC
 ⎯→

  

  AC
 ⎯→

 =  AB
 ⎯→

 +  AD
 ⎯→

 ................(ii)   






 ABCD 

  BC
 ⎯→

  = AD
 ⎯→

 
   

  (i) (ii)  AC
 ⎯→

 ,  BD
 ⎯→

  AC
 ⎯→

  BD
 ⎯→

 

D Q C 

A P B 

ABCD AB CD 

P Q P, Q

APCQ

 AB
 ⎯→

  = a,  BC
 ⎯→

 = b,  CD
 ⎯→

 = c  DA
 ⎯→

 = d

 PBC

 PC
 ⎯→

 =  PB
 ⎯→

 +  BC
 ⎯→

  

 = 
1

2
  AB

 ⎯→

 +  BC
 ⎯→

  [  P, AB

  PC
 ⎯→

 = 
1

2
 a  + b ................ (i) 

ADQ -





 QA
 ⎯→

  =  QD
 ⎯→

  +  DA
 ⎯→

  

 = 
1

2
  CD

 ⎯→

 +  DA
 ⎯→

  [ Q, CD 

1

2
 c  + d 

 = 
1

2
 a + b ............. (ii)   





 ABCD 

 a = c b = d
   

 (i) (ii) 

  PC
 ⎯→

  =  QA
 ⎯→

  

 

 PC || QA 

 P, AB  AP
 ⎯→

  = 
1

2
  AB

 ⎯→

  

  AP
 ⎯→

  = 
1

2
 a ............(iii) 

 Q, CD  CQ
 ⎯→

 = 
1

2
  CD

 ⎯→

  

   CQ
 ⎯→

 = 
1

2
 c 

    CQ
 ⎯→

 = 
1

2
 a 

  AP
 ⎯→

   CQ
 ⎯→

 

 APCQ



C 

A 

D F 
E 

B 

ABC AB AC D E

BCFD

 AD
 ⎯→

 +  DE
 ⎯→

 )  AC
 ⎯→

  

DE || BC DE 

= 
1

2
  BC

 ⎯→

 

BCFD  BF
 ⎯→

  CD
 ⎯→

  BC
 ⎯→

 

 BF
 ⎯→

  BD
 ⎯→

  CD
 ⎯→

  

 BF
 ⎯→

 +  CD
 ⎯→

 = 2CF
 ⎯→

 

 BF
 ⎯→

 −  CD
 ⎯→

 = 2 BC
 ⎯→

 

  28bs cª‡kœi mgvavb   
ADE-

 AD
 ⎯→

 +  DE
 ⎯→

 =  AE
 ⎯→

  [

= 
1

2
  AC

 ⎯→

  [ E , AC 

 AD
 ⎯→

 +  DE
 ⎯→

 = 
1

2
  AC

 ⎯→

  





BF  CD BCED

C 

A 

D F 
E 

O 

B 

 BC
 ⎯→

  BF
 ⎯→

  BD
 ⎯→

  CD
 ⎯→

 

BCD  BD
 ⎯→

 =  BC
 ⎯→

 +  CD
 ⎯→

 [

  BC
 ⎯→

 =  BD
 ⎯→

 −  CD
 ⎯→

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

 BDF  BF
 ⎯→

 =  BD
 ⎯→

 + DF
 ⎯→

  

         BF
 ⎯→

  =  BD
 ⎯→

 +  BC
 ⎯→

   

[ BCFD  BC
 ⎯→

 = DF
 ⎯→

 ] 

             =  BD
 ⎯→

 +  BD
 ⎯→

 −  CD
 ⎯→

  [ i) 

  BF
 ⎯→

 = 2 BD
 ⎯→

 −  CD
 ⎯→

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

 (i) (ii)  BC
 ⎯→

 ,  BF
 ⎯→

   BD
 ⎯→

  CD
 ⎯→

  

(ii)

 BF
 ⎯→

 = 2 BD
 ⎯→

 −  CD
 ⎯→

  

  BF
 ⎯→

 +  CD
 ⎯→

 = 2 BD
 ⎯→

  −  CD
 ⎯→

 +  CD
 ⎯→

  CD
 ⎯→

 

 BF
 ⎯→

 +  CD
 ⎯→

 = 2 BD
 ⎯→

  

   BF
 ⎯→

 +  CD
 ⎯→

 = 2 CF
 ⎯→

 ......... (iii)  [BCFD  BD
 ⎯→

 = 

 CF
 ⎯→

 ] 

  BF
 ⎯→

  −  CD
 ⎯→

  = 2 BD
 ⎯→

 −  CD
 ⎯→

 − CD
 ⎯→

  [(iii)

 BF
 ⎯→

  −  CD
 ⎯→

 = 2 BD
 ⎯→

 − 2 CD
 ⎯→

 = 2( BD
 ⎯→

 − CD
 ⎯→

 ) 

  BF
 ⎯→

 −  CD
 ⎯→

 = 2( BD
 ⎯→

 + CD
 ⎯→

 ) [ CD
 ⎯→

 = −  DC
 ⎯→

 ] 

  BF
 ⎯→

 −  CD
 ⎯→

 = 2 BC
 ⎯→

  

   BF
 ⎯→

 −  CD
 ⎯→

 = 2 BC
 ⎯→

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

 (iii)  (iv)

  BF
 ⎯→

 +  CD
 ⎯→

 = 2 CF
 ⎯→

  BF
 ⎯→

 −  CD
 ⎯→

 = 2 BC
 ⎯→

 

m„Rbkxj cÖkœe¨vsK DËimn 
 

 a_ m 

− (−a_ a_  

− m) (a_ ) m (− a_ ) − ma_  

a

 |a_ |
 

 ABCD AC BD. 

AC
 ⎯→

  + BD
 ⎯→

  = BC
⎯→

  + AD
 ⎯→

  

AC
⎯→

 BD
 ⎯→

 AB
 ⎯→

 AD
 ⎯→

 

AB CD P Q APCQ 

 m, n u_, v_  w_  

u_ v_ u_ w_  v_  = w_   

(m + n) u_ mu_ n u_  

m (u_ v_ mu_ mv_   

 ABC BC, CA, AB D, E 

F. 

BC
 ⎯→

 CA
 ⎯→

 BE
 ⎯→

 CF
 ⎯→

 

 

BC
 ⎯→

 , AD
 ⎯→

, BE
 ⎯→

 CF
 ⎯→

 AB
 ⎯→

 AC
→

 

EF
 ⎯→

  =  
1

2
 BC
 ⎯→

  EF
 ⎯→

  BC
 ⎯→

  



A 

C B 

F E 

D 

ABC BC, CA, AB D, E, F

B C b c D

BC  BE
 ⎯→

 =  CE
 ⎯→

 

 AD
 ⎯→

 + BE
 ⎯→

  +  CF
 ⎯→

 = 0

b + c

2
 ;  BC

 ⎯→

 = 
2

3
 ( ) BE

 ⎯→

 − CF
 ⎯→

   







A 

D E 

C B 

ABC AB AC D E. 

(
→
AD + 

→
DE) 

→
AC

DE | | BC DE = 
1

2
 BC.

A B a b AB  C m : n

C c c 

= 
na − mb

n − m

 a_ b_ m 

− a_ b_ − a_ − b_ 

a_ mb_ a, b_ 

m ma mb m (a b

Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb 

 ABC h = 35 cm, A BC 

AD = 4 B = 60

AB2 + AC2 = 2AD2 + 2BD2.

AB AC 

BC 

  36bs cª‡kœi mgvavb   

h 

d 

3.5 cm 

4 cm 

N 

O 

P 
A 

B 

60 

R 

B D D C 
C 

M 

BM B B = 60

PBM

BM B BN

BN  h = 35 cm BO 

O BM OR BP A

A AD = d

BM D D

DM  BD DC DM BD

DC

A, C A,C

ABC ABC-

A A 

B E D C B D C E 

BC BC

AE 

ABD ADB BD

AD DE 



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

ACD ADC DC

DC AD DE.  

 

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

 (i)  (ii) 

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

  = 2AD2 + BD2 + BD2 + 2BD.DE −2BD.DE  

 [BD = CD] 

  = 2AD2 + 2BD2 = 2(AD2 + BD2) 

A 

B 

D 

C 

E 

ABC AB AC D 

E. D, E

DE || BC DE =
1

2
 BC. 

 

⎯→

AE −
⎯→

AD DE ..................(i) 

 
⎯→

AC − AB = BC ..............(ii) 

 
⎯→

AC 2
⎯→

AE
⎯→

AB  2
⎯→

AD





D E AB AC 

(ii)

2
⎯→

AE − 2
⎯→

AD
⎯→

BC

2(
⎯→

AE −
⎯→

AD
⎯→

BC

2
⎯→

DE
⎯→

BC i


⎯→

DE  
1

2
 
⎯→

BC


⎯→

DE 
1

2
 

⎯→

BC 

⎯→

DE
1

2
 
⎯→

BC

⎯→

DE
⎯→

BC

⎯→

DE
⎯→

BC DE BC 

 ABCD A(6, − 4), B(2, 2), C(− 2, 2) D (− 6 − 

4) 

AC 

ABCD 

P Q AB CD 

PQ || AD || BC 

PQ = 
1

2
 (AD + BC).

  37bs cª‡kœi mgvavb   

AC (6 + 2)2 + (− 4 − 2)2 

82 + (− 62) 

64 + 36 

100 

10  (Ans.)

A(6, − 4), B(2, 2), C(− 2, 2) D(− 6, − 4) 

 ABCD

 = 
1

2
   

  6      2      −2      −6      6

−4      2      2      −4      −4
 

= 
1

2
 {6  2 + 2  2 + (−2)  (−4) + (−6)  (−4) − (−4)  2 − 2  

(−2) − 2  (−6) − (−4)  6} 

= 
1

2
 {12 + 4 + 8 + 24 + 8 + 4 + 12 + 24) 

= 
1

2
  96 = 48 

ABCD 

 a2 = 48

 a 48 

4 3 

 4  a  4  4 3 

16 3  (Ans.)

B 

D A 

C 

P Q 

ABCD AB CD 

P Q P, Q

PQ || AD || BC PQ = 
1

2
 (AD + BC) 

 A, B, C D 

a, b, c d. 

 P 
1

2
 (a + b) 

  Q     
1

2
 (c + d) 

 
⎯→

PQ  = 
1

2
 (c + d) − 

1

2
 (a + b) 

  = 
1

2
 (c + d − a − b) = 

1

2
 {(a − b) + (d − a)} 

 
⎯→

AD  = d − a 

  
⎯→

CD  = c − b 

 PQ = 
1

2
 (

⎯→

BC + 
⎯→

AD ) 

 AD BC (
⎯→

AD  + 
⎯→

BC )

BC AD

⎯→

PQ BC AD

⎯→

PQ  | = 
1

2
 | 

⎯→

AB  + 
⎯→

BC | 

 PQ = 
1

2
 ( | 

⎯→

AD  | + | 
⎯→

BC | ) 

  PQ = 
1

2
 (AD + BC) 

 PQ || AD || BC PQ = 
1

2
 (AD + BC) 

 A 

P 

M N 
A 

 PMN PM = PN PA ⊥ MN.

APM 
⎯→

AP  
⎯→

MA
⎯→

MP 

B, MN

PM2 − PB2 = MB.BN.

PMN R

PM2 = 2R.PA.





  38bs cª‡kœi mgvavb   

P 

M N 
A 

APM 
⎯→

MA + 
⎯→

AP  = 
⎯→

MP 

 
⎯→

AP  = 
⎯→

MP − 
⎯→

MA (Ans.) 

P 

M N 
A B 

PMN PM = PN 

 MN B

PM2 − PB2 = MB.BN. 

 P, B

PBA 

PB2 = PA2 + AB2 ....................(i) 

 

PMA 

PM2 = PA2 + MA2 ..................(ii) 

 (ii) (i) 

PM2 − PB2 = PA2 + MA2 − PA2 − AB2 

  = MA2 − AB2 

  = (MA + AB) (MA − AB) 

  = (AN − AB). MB = MB. BN [ MA = AN] 

  PM2 − PB2 = MB. BN.

P 

M N A 

Q 

O  

PMN PM = PN PA ⊥ MN

R. 

 PM2 = 2R.PA. 

 O, PMN O, P Q 

Q OP + OQ = 2R PQ = 

2R. Q, N

PMA PNQ

PAM = PNQ

AMP = PQN PN 

MPA = QPN 

  PMA PNQ 

PM

PA
 = 

PQ

PN
 

 

PM.PN = PA.PQ 

 PM.PM = 2R.DA [ PM = PN PQ = 2R] 

  PM2 = 2R.PA 

 ABC BC, AC AB D, E 

F A(2, 3), B(5, 6), C(− 1, 4). 

⎯→

AB  
⎯→

BE
⎯→

CF  

EF | | BC EF = 

1

2
 BC.

ABC 

  39bs cª‡kœi mgvavb   

 ABC  AD, BE  CF P 

ABE

⎯→

AB + 
⎯→

BE = 
⎯→

AE

  
⎯→

AB = 
⎯→

AE – 
⎯→

BE 

  = 
1

2
 
⎯→

AC − 
⎯→

BE  E, 
⎯→

AC 

  = 
1

2
 ( )

⎯→

AF + 
⎯→

FC  – 
⎯→

BE = 
1

2
 ( )

1

2
 
⎯→

AB – 
⎯→

CF  – 
⎯→

BE 

  = 
1

4
 
⎯→

AB – 
1

2
 
⎯→

CF – 
⎯→

BE 

  
⎯→

AB – 
1

4
 
⎯→

AB = – 
1

2
 
⎯→

CF – 
⎯→

BE 

 
3

4
 
⎯→

AB = – 
1

2
 
⎯→

CF – 
⎯→

BE 

  
⎯→

AB = 
4

3
 ( )– 

1

2
 
⎯→

CF – 
⎯→

BE  

  
⎯→

AB = – 
2

3
 
⎯→

CF – 
4

3
 
⎯→

BE (Ans.) 

F 

A 

E 

C B 

E  F
⎯→

AC
⎯→

AB

 
⎯→

FB = 
⎯→

AF = 
1

2
 
⎯→

AB 
⎯→

AE = 
⎯→

EC = 
1

2
 
⎯→

AC 

  
⎯→

AB = 2
⎯→

AF 
⎯→

AC = 2
⎯→

AE

⎯→

AE – 
⎯→

AF = 
⎯→

FE
⎯→

AC – 
⎯→

AB = 
⎯→

BC

2
⎯→

AE – 2
⎯→

AF = 
⎯→

BC

E 

C 

D 

B 
F 

P 
A 
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C(– 1, 4) B(5, 6) 

A(2, 3) 

2( )
⎯→

AE – 
⎯→

AF  = 
⎯→

BC

 2
⎯→

FE = 
⎯→

BC  

  
⎯→

FE = 
1

2

⎯→

BC

|
⎯→

EF| = 
1

2
 |

⎯→

BC|  EF = 
1

2
 BC

 EF  BC

EF  BC  EF  BC

 EF | | BC  EF = 
1

2
 BC

A, B  C  A, B  C  

A(2, 3), B(5, 6) C(– 1, 4) 

AB  = (2 – 5)2 + (3 – 6)2 

  = (– 3)2 + (– 3)2 

  = 9 + 9 

  = 18 = 3 2 

BC  = (5 + 1)2 + (6 – 4)2 

  = (6)2 + (2)2 = 36 + 4 = 40 

  = 2 10  

AC  = (2 + 1)2 + (3 – 4)2 = (3)2 + (– 1)2 

  = 9 + 1 = 10  

 s = 
3 2 + 2 10 + 10

2
 = 6.8647  

 ABC  = s(s – AB) (s – BC) (s – AC)

= (6.8647) (6.8647 – 3 2) (6.8647 – 2 10) (6.8647 – 10) 

 = 35.9964883 = 5.9997  

= 6  (Ans.) 



X X 

Y 

Y 

O E F 

C 
P 

A (6,6) 

B(2,4) 

EC FB P B, E, F, C b, e, 

f, c

AB

AB ABC

BEFC

  40bs cª‡kœi mgvavb   

AB = (6 − 2)2 + (6 − 4)2 

  = (4)2 + (2)2  

  = 16 + 4  

  = 20  

  = 2 5 (Ans.) 

AB 

y − 6

6 − 4
 = 

x  − 6

6 − 2
  

 
y − 6

 2
 = 

x − 6

4
  

 y − 6 = 
x − 6

2
  

 2y − 12 = x − 6 

 x − 6 − 2y + 12 = 0 

  x −2y + 6 = 0 (Ans.)  

 C A

 C 6 

 C B

 C 4 

  C (6, 4)  

  AC  = (6 − 6)2 + (6 − 4)2  

  = 0 + (2)2  = 2 

 BC (2 − 6)2 + (4 − 4)2  = (−4)2   = 4 

  ABC 
1

2
   AC  BC 

   = 
1

2
  2  4  

   = 4 (Ans.) 

P 

B C 

F E 

P EC FB B, E, F C

b, e, f c

BEFC

→
EC P

e + c

2
  

 
→
FB  P  

f + b

2
  

 P
→
EC 

→
FB 

 e + c

 2
 = 

f + b

2
  

 c  + e = b + f 

 b − e = c − f 





→
EB = 

→
FC  [

→
EB  = 

→
PB  − 

→
PE  = b − e 

→
FC = 

→
PC  − 

→
PF  = c  − b ]

|
→
EB | = |

→
FC |  

 
→
EB 

→
FC 

EB || FC 

   BEFC



P 

S 
Q T 

O 

R 

O PR = 10 PQRS

A, B, C  D

 PQ. PS= PR.PT

 ABCD

  41bs cª‡kœi mgvavb   

PR = 10

r = 
10

2
 = 5

r2 

                     = 3.1416  52 = 78.54 (Ans.) 

PQS O PR

PQS P QS PT

PQ.PS = PR.PT 

 PQ PRQ PST

PR PQR QS PT

PTS PTS 

PQR PTS

PRQ = PST

PQR = PTS

QPR TPS 

 PQR PTS

PQ

PT
 = 

PR

PS
  

  PQ.PS = PR.PT

S 

R Q 

P 
D 

B 

A 
C 

PQRS A, B, C, D

A, B; B, C; C, D A, D

ABCD

→

PQ
 = p, 

→

RS
 = r, 

→

SP
 = s 

 P, R

AB
→

  = AQ
→

  + OB
→

  = 
1

2
 (PQ

→
  + OR

→
 ) = 

1

2
 (p + q) 

 CD
→

  = CS
→

  = 
1

2
 (RS

→
  + SP

→
 ) = 

1

2
 (r + s) 

 (p + q) + (r + s) = PR
→

  + RP
→

 = PR
→

  − PR
→

 = 0 

 (p + q) + (r + s) = 0 

 (p + q) = −(r + s) 

 
1

2
 (p + q) = − 

1

2
 (r + s) 

  
→
AB = − 

→
CD 

 
→
AB = 

→
DC 

  AB DC 

 ABCD

 (−2, −3) 3  x  y

 P  Q  R(4, 3)  S(3, 0)

PQ

P, Q, R, S

 PQRS

PQRS
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S (−2, −3)

y − (−3) = 3{x − (−2)} 

 y + 3 = 3(x + 2)

 y + 3 = 3x + 6 

 y = 3x + 6 − 3 

 y = 3x + 3 

  y = 3x + 3 

y = 3x + 3 

 x y P Q

y = 3x + 3 x P

P y

 0 = 3x + 3 

 3x = − 3 

 x = − 1

  x = − 1

P (−1, 0) 





 y = 3x + 3 y Q

Q x

 y = 3.0 + 3 

 y = 0 + 3 

  y = 3 

Q (0,3) 

 R S (4, 3) (3, 0). 

 

P(−1, 0), Q(0, 3), R(4, 3) S(3, 0)

PQRS

PQRS RS

QR

PQRS

A 

C 

R Q 
B 

D S P 

PQRS PQ, QR, RS SP

A, B, C, D A B, B  C, C  D, D A

ABCD ABCD

→
PQ = a, 

→
QR = b, 

→
RS = c, 

→
SP = d 

 
→
AB = 

→
AQ + 

→
QB = 

1

2

→
PQ + 

1

2

→
QR 

  = 
1

2
 (

→
PQ + 

→
QR) = 

1

2
 (a + b) 

 
→
BC = 

1

2
 (b + c), 

→
CD = 

1

2
 (c + d) 

 
→
DA = 

1

2
 (d + a) 

 (a + b) + (c + d) = 
→
PR + 

→
RP = 

→
PR − 

→
PR = 0 

 (a + b) = − (c + d) 

 
1

2
  (a + b) = − 

1

2
(c + d) 

 
→
AB = − 

→
CD = 

→
DC 

  AB AD

BC AD

ABCD



A B 

C D 

P 

AB Ⅱ CD 

 8

 8  

ABCD  128  CD

 AB  AC  BD

P  AB2 = 

AC.AP + BD.BP

 AC  A  C

 a  c P, AC  m : n

 P  
mc + na

m + n
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ABCD AB CD

h = 8 128

CD n

AB > CD 

 AB (x + 8)

 ( )
AB + CD

2
  h

( )
x + 8 + x

2
  8

8(x + 4)

8(x + 4) = 128 

 x + 4 = 
128

8
 

 x + 4 = 16 

 x = 16 − 4 

  x = 12 

CD 12 (Ans.) 

A B 

C D 

P 

AB ABCD AC BD

P AB2 = 

AC.AP + BD.BP

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

 AB ADP = ADB = 90;  

 AP2 = AD2 − BD2] 

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

 AP.AC = DP.BD + AB2 − BD2 

 [ABD = 90 ABD  AB2 = AD2 + BD2  

AD2 = AB2 − BD2] 

 AP.AC = AB2 − BD(BD − DP)

 AP.AC = AB2 − BD.BP 

  AB2 = AP.AC + BD.BP

O A, C O A

C
→
OA = a

→
OC = c O, A; O, C

P.AC m  n O, P

P ( )
mc + na

m + n
  

 P, AC m  n AP  

PC = m  n

AP

PC
  = 

m

n
 

 
AP

PC
 + 1 = 

m

n
 + 1

 
AP + PC

PC
 = 

m + n

n

 
AC

PC
 = 

m + n

n

O 

P 
C A 

 
|
→
AC|

|
→
PC|

= 
m + n

n
                    [ AC = |

→
AC|]

 |
→
AC| = ( )

m + n

n
 |

→
PC|

 
→
AC = ( )

m + n

n
 
→
PC 

 
→
OC − 

→
OA = ( )

m + n

n
 
→
PC

 c − a = ( )
m + n

n
 (c − 

→
OP)

 c − a = ( )
m + n

n
 c − ( )

m + n

n
 
→
OP

 ( )
m + n

n

→
OP = ( )

m + n

n
 c + a − c

 ( )
m + n

n

→
OP = ( )

m + n

n
 − 1  c + a

 ( )
m + n

n

→
OP = 

m

n
  c + a

 ( )
m + n

n

→
OP = 

mc + na

n
 

 (m + n) 
→
OP = mc + na 

  
→
OP = 

mc + na

m + n
  

 O P
(mc + na)

m + n
  


