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1. ifjp; (INTRODUCTION): 
 lfn'k ,d og jkf’k gS ftlesa ifjek.k vkSj fn'kk nksuksa gksrs gSaA T;kferh; :i 

ls ,d lfn'k dks ,d funsZf'kr js[kk [kaM }kjk n'kkZ;k tkrk gS 
 

2. vfn'k vkSj lfn'k jkf’k;k¡ (SCALAR AND VECTOR QUANTITIES) 
 ,d HkkSfrd jkf'k tks iwjh rjg ls dsoy mlds ifjek.k }kjk fufnZ"V gksrh gS, 

vfn'k dgykrh gSA bls mi;qä bdkbZ ds lkFk ,d okLrfod la[;k }kjk 

n'kkZ;k tkrk gSA 

 mnkgj.k ds fy,, nwjh, æO;eku, yackbZ, le;, vk;ru, xfr, {ks=Qy vfn'k gSaA 

 nwljh vksj, ,d HkkSfrd jkf'k ftlesa ifjek.k ds lkFk&lkFk fn'kk Hkh gksrh gS, 
lfn'k dgykrh gSA mnkgj.k ds fy,, foLFkkiu, osx, Roj.k, cy vkfn lfn'k 

jkf'k;k¡ gSaA 
 

3. ,d lfn'k dks fu:i.k (REPRESENTATION OF A VECTOR) 
 T;kferh; :i ls ,d lfn'k dks funsZf'kr 

js[kk [kaM }kjk n'kkZ;k tkrk gS ;fn ,d 

lfn'k a
→

ds fy,, a
→

 = AB  gks rc A dks 

bldk çkjafHkd fcanq dgk tkrk gS vkSj B 
dks bldk vafre fcanq dgk tkrk gSA Li"V 

:i ls AB  rFkk BA  fofHkUu js[kk [kaMksa dks 

fu:fir djrk gS  

 ;fn a
→

 = AB  gks rc bldk ifjek.k  | a | ;k | AB | ;k AB }kjk O;ä fd;k 

tkrk gS 

 
4. lfn'k ds çdkj (KINDS OF VECTORS) 
 

4.1 'kwU; ;k 'kwU; lfn'k :  
 lfn'k ftldk ifjek.k 'kwU; gksrk gS mls 'kwU; ;k 'kwU; lfn'k dgrs gSa vkSj bls 0 

;k 0  ls çnf'kZr djrs gSa 'kwU; lfn'k dks fu:fir djus okys funsZf'kr js[kk [kaM 

ds çkjafHkd vkSj vfrae fcanq leku gksrk gSa vkSj bldh fn'kk LosfPNd gksrh gSA 

4.2 bdkbZ lfn'k :  

 bdkbZ ifjek.k ds ,d lfn'k dks bdkbZ lfn'k dgk tkrk gSA a dh fn'kk esa ,d bdkbZ lfn'k dks a  }kjk fu:fir 

fd;k tkrk gS â  = 
a

|a|
 = 

a

a
 = 

a

a dk ifjek.k
 

 
 

Chapter 

01 lfn'k (Vector) 

DETECTIVE MIND 

➢  ,d lfn'k ds fy,  

   
➢  ,d lfn'k dk ifjek.k ges'kk xSj _.kkRed okLrfod la[;k gksrk gS 

DETECTIVE MIND 

➢ | | = 1 

➢ x&v{k, y&v{k vkSj z&v{k ds lekarj bdkbZ lfn'kksa dks Øe'k% ,  vkSj  }kjk n'kkZ;k tkrk   

➢ nks bdkbZ lfn'k rc rd leku ugha gks ldrs tc rd fd mudh fn'kk leku u gks. 

vafrd fcUnq 

'kq:vkrh fcUnq A 

B 

• ifjp;  

• vfn'k vkSj lfn'k jkf’k;k 

• ,d lfn'k dk fu:i.k 

• lfn'k ds çdkj 

• lfn'k dk ;ksx+ vkSj O;odyu 

• lfn'k ;ksx+ ds xq.k 

• lfn'k dk O;odyu 

• nks fcanqvksa ds chp dh nwjh 

• ,d vfn'k }kjk ,d lfn'k ls xq.ku 

• ,d foHkktu fcanq dh fLFkfr lfn'k 

• nks lekarj lfn'kksa ds chp laca/k 

• rhu fcanqvksa dh ljsf[k;rk 

• leryh; vkSj xSj&leryh; lfn'k 

• lfn'kksa dk xq.kuQy 

• nks lfn'kksa dk vfn'k ;k fcanq 

xq.kuQy 

• fo'ks"k fLFkfr;ks esa vfn'k xq.kuQy 

• vfn'k xq.kuQy ds xq.k 

• nks lfn'kksa ds chp dk dks.k 

• a ds lkFk vkSj b ds ycaor ?kVd 

• nks lfn'kksa dk lfn'k ;k xq.kuQy 

• fo'ks"k fLFkfr;ks esa lfn'k  mRikn 

• lfn'k xq.kuQy ds xq.k 

• lfn'k xq.kuQy dh T;kferh; 

O;k[;k 

• f=Hkqt dk {ks=Qy 

• vfn'k f=d xq.kuQy  

• lfn'k f=d xq.kuQy 

• ySxzsat loZlfedk  

• lfn'kksa dh O;qRØe fudk; 

CONTENT 



 
 

lfn'k (VECTOR) 

  

4.3 leku lfn'k :  

 nks lfn'k a
→

 rFkk b
→

 cjkcj dgk tkrk gS, ;fn 

 (1) | a
→

| = | b
→

|  
 (2) fn’kk leku gksA 
 

4.4 lajs[k lfn'k:  
 os lfn'k tks ,d gh lfn'k ds lekarj gksrs gSa, vkSj vafre fcUnq ;k çkjfEHkd fcnq mHk;fu"B gksrk gS lajs[k lfn'k 

dgykrs gSaA  

4.5 lekarj lfn'k: 
 lfn'k ftudh js[kk ,d leku gksrh gS rFkk muds chp dks.k 0 ;k 1800 gksrk gSA 

 
4.6  leryh; lfn'k  :  
 ;fn fdlh fn, x, lfn'kksa dk funsZf'kr js[kk[kaM ,d ry esa fLFkr gks rks os leryh; 

lfn'k dgykrs gSa ;g /;ku fn;k tkuk pkfg, fd leku çkjafHkd fcanq okys nks lfn'k 

ges'kk leryh; gksrs gSa ysfdu ,sls rhu ;k vf/kd lfn'k leryh; ugha gks ldrs gSaA 
 

4.7 fLFkfr lfn'k :  

 OA  lfn'k tks ,d fuf'pr fcanq (ewy dgk tkrk gS) O ds lkis{k esa fcanq A dh fLFkfr dks fu:fir djrk gS,  fcanq  A dk 

fLFkfr lfn'k dgykrk gSA ;fn  (x,y,z) fcanq A ds funsZ'kkad gSa, rks  

 OA  = x î  + y ĵ  + z k̂  
 

4.8 O;qRØe lfn'k :  
 ,d lfn'k ftldh fn'kk lfn'k  a ds leku gksrh gS ysfdu ftldk ifjek.k a, ds ifjek.k dk O;qRØe gksrk gS, lfn'k a 

dk O;qRØe lfn'k dgykrk gS vkSj bls ( )
1

a
−
 ls fu:fir fd;k tkrk gSA 

 bl çdkj ;fn a =  â  gks, rc 

  a–1 = 
1


. â  = 

2

â

|a|
→


 = 

2

a

|a|

→

→
   

  
 

4.9 leku vkSj vleku lfn'k : 
 leku fn'kk okys lfn'kksa dks leku lfn'k dgrs gSaA blds foijhr, ,d nwljs ds lkis{k foijhr fn'kk okys lfn'kksa dks 

vleku lfn'k dgk tkrk gSA  
 

a  

b  
c  

 
 fn, x, vkjs[k esa a  rFkk c leku lfn’k gSa tcfd a  rFkk b vleku lfn’k gSaA 
4.10 lg & çkjafHkd lfn'k : 
 ,d lfn'k dks lg&çkjafHkd lfn'k dgk tkrk gS tc nks ;k nks ls vf/kd 

lfn'kksa dk çkjafHkd fcanq leku gksrk gS, mnkgj.k ds fy,, lfn'k  OC, OB  

vkSj OA  dks lg&çkjafHkd lfn'k dgk tkrk gS D;ksafd muds ikl ,d gh 

çkjafHkd fcanq A gksrk gSA 

 

 

 

 

DETECTIVE MIND 

➢ ,d bdkbZ lfn'k Lo;a dk O;qRØe gksrk gSA 

 

 

 

A 

B C 

O 
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4.11 _.kkRed lfn'k:  
 ,d _.kkRed lfn'k lanHkZ fn'kk (okLrfod fn’kk) ds foijhr fn'kk dks fu:fir djrk gSA bldk vFkZ gS fd nks lfn'kksa 

dk ifjek.k leku gS ysfdu os fn'kk esa foijhr gSaA 

 mnkgj.k ds fy,, ;fn A vkSj B nks lfn'k gSa ftudk ifjek.k leku gS ysfdu fn'kk esa foijhr gS, rks lfn'k A, lfn'k B 
dk _.kkRed gksrk gSA 

  A = – B 

Ex. ˆˆ ˆi 2j 3k− +  dk bdkbZ lfn'k Kkr dhft,A 

Sol. a  = ˆˆ ˆi 2j 3k− +  

 ;fn a  =  x
ˆa i  + y

ˆa j  + z
ˆa k   gks, rks|a|   =  2 2 2

x y za a a+ +  

  |a| = 14  

   â  =
a

|a|
  = 

1

14
î   – 

2

14
ĵ   +

3

14
k̂    

Ex. x vkSj y ds os eku Kkr dhft, ftuds fy, lfn'k 

 a = (x + 2) î  – (x – y) ĵ  + k̂     

 b  = (x – 1) î  + (2x + y) ĵ  + 2 k̂   lekarj gSaA  

Sol. a  rFkk b  lekarj gSa ;fn  
x 2

x 1

+

−
 =  

y x

2x y

−

+
 =

1

2
 

 x = – 5, y = – 20 
 
5. lfn'k dk ;ksx (ADDITION OF VECTORS) 
5.1 ?kVd :i esa ;ksx : 

 ;fn lfn'kksa î , ĵ  dks vkSj k̂ . ds :i esa ifjHkkf"kr fd;k x;k gSA i.e., ;fn ¾ 
→
a  = a1 î  + a2 ĵ  + a3 k̂   vkSj 

 
→
b  = b1 î  + b2 ĵ  + b3 k̂   gS rks mudk ;ksx bl çdkj ifjHkkf"kr fd;k x;k gS 

 
→
a  + 

→
b  = (a1 + b1) î  + (a2 + b2) ĵ  + (a3 + b3) k̂   

 

5.2 ;ksx dk f=Hkqt fu;e :  
 ;fn nks lfn'kksa dks ,d f=Hkqt dh nks Øekxr Hkqtkvksa }kjk fu:fir fd;k tkrk gS rks mudk ;ksx f=Hkqt dh rhljh 

Hkqtk }kjk n'kkZ;k tkrk gS, ijUrq foijhr fn'kk esaA bls lfn'kksa ds ;ksx dk f=Hkqt fu;e dgk tkrk gSA  
 

b 

C 

B A 
a 

 

 bl çdkj, ;fn AB  = a
→

, BC  = b
→

 rFkk AC = c
→

gks 

 rc AB  + BC  =  AC     vFkkZr a
→

 + b
→

 = c
→

 
5.3  ;ksx dk lekarj prqHkqZt fu;e :  
 ;fn nks lfn'kksa dks ,d lekarj prqHkqZt dh nks vklUu Hkqtkvksa }kjk fu:fir fd;k tkrk gS, rks 

mudk ;ksx ml lekarj prqHkqZt ds fod.kZ }kjk fu:fir fd;k tkrk gS, ftldk çkjafHkd fcanq 

fn, x, lfn'k ds çkjafHkd fcanq ds leku gksrk gSA bls lfn'kksa ds ;ksx ds lekarj prqHkqZt fu;e 

ds :i esa tkuk tkrk gSA 

 bl çdkj ;fn  OA  = a
→

, OB  = b
→

,  rFkk OC = c
→

 

 fQj  OA  + OB  = OC   vFkkZr  a
→

 + b
→

 = c
→

 

 tgk¡ ij OC  lekarj prqHkqZt  OABC dk ,d fod.kZ gSA            

 

b 

C 

A O 

B 

b 
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Ex. ;fn ˆˆ ˆa 2i 3j 4k= + +  rFkk ˆˆ ˆb i j k= + +  ,d lekarj prqHkqZt dh nks vklUu Hkqtkvksa dks fu:fir djrs gSa, lekarj prqHkqZt 

ds fod.kksaZ ds lekarj bdkbZ lfn'k Kkr dhft,A  

Sol. eku yhft, ABCD ,d ,slk lekarj prqHkqZt gS fd AB  = a   rFkk BC  = b gks 

 

  rc, AB  + BC  = AC  

    AC  = a b+  = ˆˆ ˆ3i 4j 5k+ +  

   |AC|  = 9 16 25+ +  = 50  

    AB   + BD  = AD  

   BD  = AD AB−   = b a−   = –( ˆˆ ˆi 2j 3k+ + )    

    |BD| =  1 4 9+ +  = 14  

   AC  dh fn'kk esa bdkbZ lfn'k  = 
AC

|AC|
 =  

1

50
( )ˆˆ ˆ3i 4 j 5k+ +  

   rFkk BD  dh fn'kk esa bdkbZ lfn'k   =
BD

|BD|
  = –

1

14
( )ˆˆ ˆi 2j 3k+ +  

 

6.  lfn'k ;ksx ds xq.k (PROPERTIES OF VECTOR ADDITION) 

 lfn'k ;ksx esa fuEufyf[kr xq.k gksrs gSaA 

 (i) f}vk/kkjh lafØ;k : nks lfn'kksa dk ;ksx lnSo ,d lfn'k gksrk gSA 

 (ii) Øe fofues; :  

  fdUgha nks lfn'kksa  a
→

 rFkk b
→

ds fy,, a
→

 + b
→

 = b
→

 + a
→

   

 (iii)  lkâp;Z :  

  fdUgha rhu lfn'kksa a
→

, b
→

 rFkk c
→

ds fy,, a
→

 + ( b
→

 + c
→

) = ( a
→

 + b
→

) + c
→

  

 (iv) rRled :  

   fdlh Hkh lfn'k ds fy, 'kwU; lfn'k ;ksx rRled gksrk gS  

  0
→

 + a
→

 = a
→

= a
→

 + 0
→

    

 (v)  ;ksT; çfrykse :  

  çR;sd lfn'k ds fy, mldk _.kkRed lfn'k – a
→

 dk vfLrRo bl çdkj gksrk gS fd  

  a
→

 + (– a
→

) = (– a
→

) + a
→

 = 0
→

   

  vFkkZr (–a), lfn'k a
→

 dk ;ksT; çfrykse gS. 

  blds vykok ;fn  a
→

 = a1 î  + a2 ĵ  + a3 k̂ gks 

  rc– a
→

 = -a1 î  – a2 ĵ  – a3 k̂  

 (vi) fujkdj.k fu;e :  

  fdUgha rhu lfn'kksa a
→

, b
→

 rFkk c
→

 ds fy,  

  
a b a c

b a c a

→ → → →

→ → → →


+ = + 


+ = + 

  b
→

 = c
→

 

7. lfn'k dk O;odyu (SUBTRACTION OF VECTORS) 
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 ;fn a
→

 rFkk b
→

 nks lfn'k gSa, rks mudk O;odyu a
→
– b

→

= a
→

+ (– b
→

) dh rjg ifjHkkf"kr fd;k x;k gS  

 tgk¡ ij – b
→

, b dk _.kkRed gS ftldk ifjek.k b
→

 ds cjkcj gS vkSj fn'kk b
→

 ds foijhr gSSA 

 ;fn  a
→

 = a1 î  + a2 ĵ  + a3 k̂  rFkk  b
→

 = b1 î  + b2 ĵ  + b3 k̂  

 rc a
→

– b
→

 = ( 1a
→

– 1b
→

) î  + (a2 – b2) ĵ  + (a3 - b3) k̂  

 
→

b  →

− b  

 

 
  

8. nks fcanqvksa ds chp dh nwjh (DISTANCE BETWEEN TWO POINTS) 

 eku yhft, A vkSj B nks fn, x, fcanq gSa ftuds funsZ'kkad Øe'k% (x1,y1, z1) vkSj (x2, y2, z2) gSA 

 ;fn  a
→

 rFkk b
→

 fcanq O, ds lkis{k A vkSj B ds fLFkfr lfn'k gSa, rks 

   a
→

 = x1 î  + y1 ĵ  + z1 k̂ ,  b
→

 = x2 î  + y2 ĵ  + z2 k̂  

 vc AB  = OB  – OA  = b
→

– a
→

  

  = (x2 – x1) î  + (y2 – y1) ĵ  + (z2 – z1) k̂  

 fcanqvksa ds chp dh nwjh = AB  dk ifjek.k = 2 2 2
2 1 2 1 2 1(x x ) (y y ) (z z )− + − + −  

 

Ex. nwjh lw= dk mi;ksx djds, n'kkZb, fd fcanq (4, 5, –5), (0, –11, 3) vkSj (2, –3,–1) lajs[k gSaA 

Sol. ekuk A  (4, 5, –5), B  (0, –11, 3), C  (2, –3, –1). 

 AB= 2 2 2(4 0) (5 11) ( 5 3) 336 4 84 2 84− + + + − − = =  =  

 BC= 2 2 2(0 2) ( 11 3) (3 1) 84− + − + + + =  

 AC = 2 2 2(4 2) (5 3) ( 5 1) 84− + + + − + =  

             BC + AC = AB 

 vr: fcanq A, B, C lajs[k gSa vkSj C, A vkSj B ds chp fLFkr gSA 

Ex. ml fcanq dk fcanq iFk Kkr dhft, tks bl çdkj xfr djrk gS fd fcanq A(0, 0, – ) vkSj B(0, 0, ) ls mldh nwjh dk 

;ksxQy  fLFkj gSA 

DETECTIVE MIND 

➢ –     –  

➢ (  –  ) –   – (   – ) 
 pw¡fd f=Hkqt dh dksbZ ,d Hkqtk vU; nks Hkqtkvksa ds ;ksx ls de vkSj varj ls vf/kd gksrh gS, blfy, 

 fdUgha nks lfn'kksa  rFkk  ds fy, gekjs ikl gSA 

 |  +  |  |  | + |  | 

 |  +  |  |  | – |  | 

 |  –  |  |  | + |  | 

 |  –  |  |  | – |  | 
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Sol. ekuk pj fcanq p(x, y, z) ftldk fcanq iFk vko';d gS  

 fn;k x;k gS PA + PB = fLFkjkad = 2a (ekuk) 

  
2 2 2(x 0) (y 0) (z )− + − + + + 2 2 2(x 0) (y 0) (z )− + − + − = 2a 

   
2 2 2x y (z )+ + + =2a - 2 2 2x y (z )+ + −  

    x2 + y2 + z2 + 2 + 2z = 4a2 + x2 + y2 + z2 + 2 – 2z  – 4a 2 2 2x y (z )+ + −  

  4z – 4a2 = – 4a 2 2 2x y (z )+ + −  

    

2 2

2

z

a


 + a2 – 2z = x2 + y2 + z2 + 2 – 2z   

  ;k, x2 + y2 + z2 
2

2
1

a

 
− 

 
 = a2 – 2   

  

2

2 2

x

a − 
 +  

2

2 2

y

a − 
 +  

2

2

z

a
= 1 

 ;g vko';d fcnqaiFk gSA 

 

9. ,d vfn'k }kjk ,d lfn'k dk xq.kuQy  (MULTIPLICATION OF A VECTOR BY A SCALAR) 

 ;fn a
→

,d lfn'k gS vkSj m ,d vfn'k (vFkkZr ,d okLrfod la[;k) gS rks ma  ,d lfn'k gS ftldk ifjek.k  a
→

 ds 

ifjek.k dk m xquk gS vkSj ftldh fn'kk a dh fn'kk ds leku gS, ;fn m /kukRed gS rc ma  dh fn'kk a
→

 dh fn'kk 

ds leku gSZ vkSj ma  _.kkRed gks rc fn'kk a
→

 dh fn'kk ds foifjr gksrh gS 

     m a
→

 dk ifjek.k = |m a
→

| 

    m (a dk ifjek.k) = m| a
→

| 

 iqu% ;fn a
→

 = a1 î  + a2 ĵ  + a3 k̂  rc 

  m a
→

 = (ma1) î  + (ma2) ĵ  + (ma3) k̂  

 
 xq.k 

  ;fn a
→

, b
→

 dksbZ nks lfn'k gSa vkSj m, n dksbZ vfn'k gS rks 

 (i)  m( a
→

) = ( a
→

) m = m a
→

 (Øe fofues;) 

 (ii)  m (n a
→

) = n (m a
→

) = (mn) a
→

  (lkâp;Z) 

 

 
(iii) (m + n)

→
a  = m

→
a  + n

→
a    

(iv) m (
→
a  + 

→
b ) = m

→
a  + m

→
b  

 

(forj.k) 
  

10. ,d foHkkftr fcanq dh fLFkfr lfn'k ;k [kaM lw= (POSITION VECTOR OF A DIVIDING POINT OR SECTION FORMULA) 

DETECTIVE MIND 

➢ ,d lfn'k ds ,d vfn'k ls xq.ku dks 'vfn'k xq.ku' Hkh dgk tkrk gSA 

➢ vfn'k xq.ku dh ifjHkk"kk ls ;g /;ku nsuk Li"V gS fd 

  ||      = m  , tgk¡ m dqN mi;qä vfn'k gSA 



 

xf.kr  

 

 ;fn  a
→

 rFkk b
→

 nks fcanqvksa A vkSj B ds fLFkfr lfn'k gSa, rks fcanq P dk fLFkfr lfn'k c, AB dks m : n ds vuqikr esa foHkkftr 

djrk gS  

  c
→

 = 
mb na

m n

→ →

+

+
 

 

O A 

P 

B 

n 

m 

→

b  →
c  

→
a   

fo'ks"k fLFkfr : 

 (i) AB ds e/; fcanq dk fLFkfr lfn'k 
a b

2

→ →

+
 gS 

 (ii)  AOB ds vkarfjd lef}Hkktd ds vuqfn'k dksbZ lfn'k ( a
→

 + b
→

) }kjk fn;k tkrk gS   

 
Ex. prqHkqZt dh nks foijhr Hkqtkvksa dk e/;fcanq vkSj fod.kksaZ dk e/;fcanq ,d lekarj prqHkqZt ds 'kh"kZ gSaA lfn'kksa dk ç;ksx  

 djds fl) dhft,A 

Sol.  ekuk ABCD prqHkqZt gS vkSj a, b, c, d  Øe'k% 'kh"kksaZ A, B, C, D ds fLFkfr lfn'k gksaA 

 eku yhft, E, F, G, H Øe'k% AB, CD, AC vkSj BD dk e/;fcanq gS 

 E dk fLFkfr lfn’k = 
a b

2

+
        

 F dk fLFkfr lfn’k = 
c d

2

+
 

 G dk fLFkfr lfn’k =
a c

2

+
 

 H dk fLFkfr lfn’k =
b d

2

+
 

 
a c

EG
2

+ 
=  

 
– 

a b

2

 +
 
 

= 
c b

2

−
 

 
c d

HF
2

+
= – 

b d

2

 +
 
 

= 
c b

2

−
 

 EG HF=   EG||HF  vkSj  EG = HF 

 blfy, EGHF ,d lekarj prqHkqZt gSA 

11. nks lekarj lfn'kksa ds chp laca/k  (RELATION BETWEEN TWO PARALLEL VECTORS) 

DETECTIVE MIND 

➢ ;fn fcanq P, AB dks cká :i ls m: n ds vuqikr esa foHkkftr djrk gS, rks m/n _.kkRed gksxkA ;fn 

m /kukRed gS vkSj n _.kkRed gS, rks P dk fLFkfr lfn’k  =  }kjk fn;k tkrk gS  

➢ ;fn , ,  f=Hkqt ds 'kh"kksaZ ds fLFkfr lfn'k gSa, rks mlds dsUæd dk fLFkfr lfn'k  gksrk gSA 

➢ ;fn a, b, c, d ,d prq"Qyd ds 'kh"kksaZ ds fLFkfr lfn'k gSa, rks blds dsUæd dk fLFkfr lfn'k 

 gS  



 
 

lfn'k (VECTOR) 

  

 (i) ;fn a
→

 rFkk b
→

 nks lekarj lfn'k gksa, rks ,d vfn'k k dk vfLrRo bl çdkj gksrk gS fd a
→

 = k b
→

 

  vFkkZr nks xSj&'kwU; vfn'k jkf'k;k¡ x vkSj y dk vfLrRo gSa rkfd x a
→

 + y b
→

 = 0 

  ;fn a vkSj b nks xSj&'kwU; xSj&lekarj lfn'k gksa rks x a
→

 + y b
→

 = 0   x = 0 vkSj y = 0 Li"V :i ls 

  x a
→

 + y b
→

 = 0   

→ →

→ →


= =





= =





a 0,b 0

x 0,y 0

a||b

;k

;k

 

 (ii) ;fn a
→

 = a1 î  + a2 ĵ  + a3 k̂  rFkk b
→

 = b1 î  + b2 ĵ  + b3 k̂  rc lekarj lfn'k ds xq.k/keZ ls a
→

 || b
→

 gekjs ikl gSA 

   1

1

a

b
 = 2

2

a

b
 = 3

3

a

b
 

 

12. rhu fcanqvksa dh ljsf[k;rk (COLLINEARITY OF THREE POINTS) 

 (i) ;fn a
→

, b
→

, c
→

 rhu fcanqvksa A,B vkSj C ds fLFkfr lfn'k gks vkSj x, y,z rhu vfn'k gksa rkfd lHkh 'kwU; u gksa, rks rhu 

 fcanqvksa ds lajs[k gksus ds fy, vko';d vkSj i;kZIr 'krsaZ gSa  

  x a
→

+ y b
→

 + z c
→

 = 0 vkSj x + y + z = 0 

 (ii) rhu fcanq A, B vkSj C lajs[k gSa, ;fn dksbZ nks lfn'k AB , BC  rFkk CA  lekarj gSa vFkkZr muesa ls ,d 'ks"k lfn'kksa esa 

ls fdlh ,d dk vfn'k xq.kt gSA 

 

13. leryh; vkSj xSj leryh; lfn'k (COPLANAR & NON-COPLANAR VECTOR) 

 (i) ;fn a
→

, b
→

, c
→

 rhu leryh; lfn'k gksa, rks lfn'k c  'ks"k nks lfn'kksa ds jSf[kd la;kstu ds :i esa fof'k"V :i ls 

O;ä fd;k tk ldrk gS vFkkZr 

   c
→

 =  a
→

 +  b
→

 

  tgk¡  rFkk   mi;qä vfn'k gSaA 

  iqu% c
→

 =  a
→

 +  b
→

  lfn'k a
→

, b
→

 rFkk c
→

 leryh; gSaA  

  ;fn a
→

, b
→

, c
→

 rhu leryh; lfn'k gksa, rks rhu v'kwU; vfn'k x, y, z dk vfLrRo gksrk gS gksa rkfd  

   x a
→

+ y b
→

 + z c
→

 = 0 

 (ii) ;fn a
→

, b
→

, c
→

 rhu xSj leryh; v'kwU; lfn'k gks rks 

   x a
→

+ y b
→

 + z c
→

 = 0   x = 0, y = 0, z = 0 

 (iii) fdlh Hkh lfn'k r dks rhu xSj leryh; vkSj 'kwU;srj lfn'kksa a
→

, b
→

 rFkk c
→

 ds jSf[kd la;kstu ds :i esa fof'k"V 

:i ls O;ä fd;k tk ldrk gS  vFkkZr r = x a
→

+ y b
→

 + z c
→

 tgk¡ x, y vkSj z vfn'k gSaA 

 

14. lfn'k dk xq.kuQy (PRODUCT OF VECTORS) 

 nks lfn'kksa dk xq.kuQy nks fof/k;ksa }kjk fd;k tkrk gS tc nks lfn'kksa ds xq.kuQy ls ,d vfn'k jkf'k çkIr gksrh gS 

rks bls vfn'k xq.kuQy dgrs gSa- bls fcUnq xq.kuQy Hkh dgk tkrk gS D;ksafd bl xq.kuQy dks fcUnq yxkdj n'kkZ;k 

tkrk gSA 

 tc nks lfn'kksa ds xq.kuQy dk ifj.kke lfn'k jkf’k esa gksrk gS rks ;g lfn'k xq.kuQy dgykrk gSA bl xq.kuQy dks 

(x) fpà }kjk n'kkZ;k tkrk gS blhfy, bls otz xq.kuQy Hkh dgk tkrk gSA 
15.    nks lfn'kksa dk vfn'k ;k fcanq xq.kuQy Qy  (SCALAR OR DOT PRODUCT OF TWO VECTORS) 



 

xf.kr  

 

15.1 ifjHkk"kk :  

 ;fn a
→

 rFkk b
→

 nks 'kwU;srj lfn'k gSa vkSj  muds chp dk dks.k gks, rks muds vfn'k xq.kuQy (;k fcUnq xq.kuQy) dks 

la[;k |a|. |b| cos  ds :i esa ifjHkkf"kr fd;k tkrk gS tgka |a| vkSj |b| Øe'k% a
→

 rFkk b
→

  ds ekiakd gSa  vkSj 0     

gS  bls a
→

. b
→

}kjk fu:fir fd;k tkrk gS bl çdkj  a
→

. b
→

 = | a
→

| | b
→

| cos  = ab cos  

 

A 

B 

L 

M O 

→

b  

→

a  

 

 

 
 

15.2 T;kferh; O;k[;k : 

 T;kferh; :i ls, nks lfn'kksa dk vfn'k xq.kuQy ,d ds ifjek.k ds xq.kuQy vkSj igys lfn'k dh fn'kk esa nwljs ds 

ç{ksi.k ds xq.kuQy ds cjkcj gksrk gS, vFkkZr  a
→

. b
→

 =  a
→

( b
→

 cos )       = | a
→

| ( b
→

 dk ç{ksi.k a
→

 dh fn'kk esa) 

 blh çdkj a
→

. b
→

 =  b
→

( a
→

 cos ) = | b
→

| ( a
→

 dk ç{ksi.k b
→

 dh fn'kk esa) 

 ;gk¡ a
→

 ij b
→

 dk ç{ksi.k = 
a.b

| a|

→→

→
; b

→

 ij a
→

 dk ç{ksi.k = 
a.b

|b|

→→

→
 

16. fo'ks"k fLFkfr;ks esa vfn'k xq.kuQy  (SCALAR PRODUCT IN PARTICULAR CASES) 

 (i)  ;fn a
→

 rFkk b
→

 lfn'k gSa, rc  = 0 gks, rks a
→

. b
→

 = | a
→

| | b
→

| = a
→

b
→

 vFkkZr nks leku lfn'kksa dk    

  vfn'k xq.ku muds ekikad ds xq.kuQy ds cjkcj gksrk gSA 

 (ii) ;fn  a
→

 rFkk b
→

 vleku lfn'k gSa rks   =  blfy, a
→

. b
→

 = a
→

b
→

 cos  = – a
→

b
→

. 

 (iii)  ,d lfn'k dk vfn'k xq.kuQy mlds ekikad ds oxZ ds cjkcj gksrk gS vFkkZr~ a
→

. a
→

 = | a
→

|2  

 (iv)  ;fn a
→

 rFkk b
→

 ,d nwljs ds yacor gSa rks  = /2, rks  a
→

. b
→

 = a
→

b
→

 cos  /2 = 0 

  vFkkZr nks yacor lfn'kksa dk vfn'k xq.kuQy ges'kk 'kwU; gksrk gSA 

  ysfdu bldk foykse lnSo lR; ugha gks ldrk vFkkZr a
→

. b
→

 = 0   a
→

⊥ b
→

    

  ysfdu ;fn a vkSj  b 'kwU;srj lfn'k gSa, rks a
→

. b
→

 = 0  a
→

⊥ b
→

 

  bl çdkj  a
→

 0, b
→

  0, a
→

. b
→

 = 0,   a
→

⊥ b
→

     

 (v) mijksä fLFkfr;ksa dh lgk;rk ls, gesa fuEufyf[kr egRoiw.kZ ifj.kke feyrs gSa: 

  (1) î . î  = ĵ . ĵ  = k̂ . k̂  = 1   (2) î . ĵ  = ĵ . k̂  = k̂ . î  = 0 

 (vi)  ;fn a
→

 rFkk b
→

 bdkbZ lfn'k gSa, rks a
→

. b
→

 = cos  

17. vfn'k xq.kuQy ds xq.k (PROPERTIES OF SCALAR PRODUCT) 

DETECTIVE MIND 

➢ .   R 

➢  .     |  | |  |  

➢   .  > 0   rFkk  ds chp dk dks.k U;wu dks.k gS vkSj  .  < 0   rFkk  ds chp dk dks.k  vf/kd 

dks.k gSA 
➢    'kwU; vkSj 'kwU;Ùkj lfn'k dk fcanq xq.kuQy ,d vfn'k 'kwU; gksrk gSA 



 
 

lfn'k (VECTOR) 

  

 ;fn a
→

, b
→

, c
→

 dksbZ lfn'k gS rFkk m, vkSj n rks dksbZ vfn'k gS rks 

 (i) a
→

. b
→

 = b
→

. a
→

 (Øe fofues;) 

 (ii) (m a
→

). b
→

 = a
→

. (m b
→

) = m ( a
→

. b
→

)  

 (iii) (m a
→

). (n b
→

) = (mn) ( a
→

. b
→

)    

 (iv) a
→

.( b
→

 + c
→

) = a
→

. b
→

 + a
→

. c
→

 (forj.k) 

 (v)  a
→

. b
→

 = a
→

. c
→

    b
→

 = c
→

 

  okLro esa a
→

. b
→

 = a
→

. c
→

  a
→

.( b
→

 – c
→

) = 0 

   a
→

 = 0   ;k b
→

 = c
→

 ;k  a
→

⊥ ( b
→

 – c
→

)  

 (vi)  ( a
→

. b
→

) . c
→

  vFkZghu gS 

 (vi) vfn'k f}vk/kkjh lfØ;ak ugha gSA 

 
 

18. nks lfn'kksa ds chp dk dks.k (ANGLE BETWEEN TWO VECTORS) 

 (i) ;fn a
→

 rFkk b
→

 nks lfn'k gks vkSj  muds chp dk dks.k gks, rks 

  cos  = 
a.b

|a||b|

→→

→→
= 

a

|a|

→

→
.

b

|b|

→

→
 = â . b̂  

 (ii) ;fn  a
→

 = 1a
→

î  + 2a
→

ĵ  + 3a
→

k̂  rFkk   

  b
→

 = 1b
→

î  + 2b
→

ĵ  + 3b
→

k̂  gks, rks 

  cos  = 1 1 2 2 3 3

2 2 2 2 2 2
1 2 3 1 2 3

a b a b a b

a a a b b b

→ → →→ → →

+ +

+ + + +
 

 

Ex. ;fn  a + b + c = 0 , |a|=3, |b|=5 vkSj |c|=6 gks, rks a  rFkk b ds chp dk dks.k Kkr dhft, 

DETECTIVE MIND 

➢ (  .  ).  ifjHkkf"kr ugha gS  

➢  | +  |2 = | |2 + 2 .   + |  |2 

➢ | –  |2 = | |2 – 2 .   + |  |2 

➢ (  +  ). (  –  ) = | |2 – |  |2  

➢ | +  | = | | + |  |  ||    

➢ | +  |2 = | |2 + |  |2  ⊥   

➢ | +  | = | –  |  ⊥    

DETECTIVE MIND 

 ➢ ;fn   rFkk  ,d nwljs ds yacor gSa rc a1 b1 + a2 b2 + a3 b3 = 0 

 



 

xf.kr  

 

Sol. gekjs ikl gS, a b c 0+ + =  

  a b+  = – c     ( )a b+ . ( )a b+   =  ( )c− . ( )c−  

  
2

a b+  = 2|c|      
2

a  + 
2

b  + 2a . b  = 
2

c  

  
2

a  +  
2

b  + 2 a b   cos  = 
2

c  

  9 + 25 + 2 (3) (5) cos  = 36  cos  =
2

30
    = cos–1 1

15
 

 

19. a  dh fn'kk esa vkSj yEcor b ds ?kVd (COMPONENTS OF b ALONG & PERPENDICULAR TO a) 
 

O M A 

B 

 

→

b  

→

a  

 

 (i) a dh fn'kk esa  ?kVd  = OM  = OM â  = ( b cos ) â  = 
(abcos )

a


â  = 

2

(a.b)

a
.a 

 (ii)  a
→

 ds yacor ?kVd = MB  = MO  + OB  =  OB  – OM   =  b
→

 –
2

(a.b)

a

→ →

. a
→

 

Ex. ;fn a  = î  + ĵ  + k̂   vkSj  = 2 a  – ĵ  + 3 k̂  gks, rks Kkr dhft, 

 (i)   a   dh fn'kk esa  b  dk ?kVd  

 (ii)  a  vkSj ds lery esa b  dk ?kVd ysfdu a   ij yEcor 

Sol. (i)   a  dh fn'kk esa b  dk ?kVd 
2

a.b

| |a

 
 
 

a  gS ;gka a . b   = 2 – 1 + 3 = 4 vkSj 2| |a  = 3 

  vr%  
2

a . b

| |a

 
 
 

 a  =
4

3
a   = 

4

3
 ( î + ĵ  + k̂ ) 

 (ii) a  vkSj b  ds lery es b   dk ?kVd ysfdu a ij ⊥ b   –
2

a . b

| |a

 
 
 

 a  =  
1

3
( )ˆˆ ˆ2i 7j 5k− +  gS 

 

20. nks lfn'kksa dk lfn'k ;k ozt xq.kuQy  (VECTOR OR CROSS PRODUCT OF TWO VECTORS) 
 

O 

→

n  

→

a  

→→

 ba  

→

b  

A 

B 

 
20.1 ifjHkk"kk :  

 ;fn a
→

 rFkk b
→

 nks lfn'k gks vkSj  (0    ) muds chp dk dks.k gks, rks muds lfn'k (;k ozt) xq.kuQy dks ,d 

lfn'k ds :i esa ifjHkkf"kr fd;k tkrk gS ftldk ifjek.k ab sin  gS  ftldh fn'kk a
→

 vkSj b
→

 ds ry ds yacor bl 

çdkj gS fd a
→

, b
→

 rFkk  a
→

× b
→

 ,d nkfgus gkFk dh fudk; cukrk gSA 

  a
→

× b
→

  = | a
→

| | b
→

| sin  n̂  = a
→

b
→

 sin  n̂  

 tgk¡ n̂ , a
→

 rFkk b
→

 ds ry ds yacor ,d bdkbZ lfn'k  bl çdkj gS fd a
→

, b
→

 rFkk n̂,d nkfgus gkFk dh fudk; cukrk gSA 

20.2 ?kVdksa ds lanHkZ esa lfn'k xq.kuQy:  



 
 

lfn'k (VECTOR) 

  

 ;fn a
→

= a1 î +a2 ĵ + a3 k̂  rFkk b
→

 = b1 î  + b2 ĵ  + b3 k̂  gks, rks a
→

× b
→

  = (a2 b3 – a3b2) î  + (a3b1 – a1b3) ĵ   

        + (a1 b2 – a2 b1) k̂   

    = 1 2 3

1 2 3

ˆˆ ˆi j k

a a a

b b b

 

 

20.3 nks lfn'kksa ds chp dk dks.k :  

 ;fn  a
→

 rFkk b
→

 ds chp dk dks.k gS  rc sin  = 
|a b|

|a||b|

→ →

→ →


 

 ;fn n̂ , a
→

 rFkk b
→

 ds ry ds yacor bdkbZ lfn'k gS rc n̂  = 
a b

|a b|

→ →

→ →





  

 

21. fo'ks"k fLFkfr;ks esa lfn'k (VECTOR PRODUCT IN PARTICULAR CASES) 

(i) nks lekUrj lfn'kksa dk lfn'k xq.kuQy lnSo 'kwU; gksrk gS vFkkZr ;fn lfn'k a vkSj b lekarj gksa, rks a
→

× b
→

  = 0 

 fo'ks"k :i ls a
→

× b
→

  = 0 

(ii) ;fn a
→

 rFkk b
→

 yacor lfn'k gSa, rks a
→

× b
→

  = | a
→

| | b
→

| n̂  = a
→

b
→

n̂ 

(iii) ;fn î , ĵ , k̂  rhu ijLij yacor bdkbZ lfn'k gksa, rks 

 (1)  î  × î  = ĵ  × ĵ  = k̂  × k̂ = 0 

 (2)  î  × ĵ   = k̂ , j  × k̂ = î , k̂ × î  = j  

 (3)  ĵ  × î  = – k̂ , k̂  × ĵ  = – î , î  × k̂  = – ĵ  
 

22. lfn'k xq.kuQy ds xq.k (PROPERTIES OF VECTOR PRODUCT) 

 ;fn a
→

, b
→

, c
→

 dksbZ lfn'k gS rFkk m vkSj n dksbZ vfn'k gS rc 

 (i)  a
→

× b
→

  b
→

 × a
→

 (xSj Øe fofues;) 

  ysfdu a
→

× b
→

  = – ( b
→

 × a
→

) vkSj | a
→

× b
→

| = | b
→

 × a
→

|  

 (ii)  (m a
→

) × b
→

 = a
→

 × (m b
→

) = m ( a
→

 × b
→

)    

 (iii)  (m a
→

) × (n b
→

) = (mn) ( a
→

 × b
→

)               

 (iv)   a
→

× ( b
→

 × c
→

)  ( a
→

 × b
→

) × c
→

 

 (v)  a
→

× ( b
→

+ c
→

) = ( a
→

× b
→

) + ( a
→

× c
→

)  (forj.k) 

 (vi)  a
→

× b
→

 = a
→

× c
→

    b
→

 = c
→

 okLro esa 

   a
→

× b
→

 = a
→

× c
→

    a
→

× ( b
→

– c
→

) = 0   a
→

= 0 ;k  b
→

 = c
→

 ;k a
→

|| ( b
→

– c
→

)  

Ex. ifjek.k 9 okyk ,d lfn'k Kkr dhft,, tks nksuksa lfn'kksa ˆˆ ˆi – 7j 7k+  rFkk ˆˆ ˆ3i –2j 2k+  ds yacor gSA  

Sol. ekuk a  = ˆˆ ˆi – 7j 7k+  rFkk b  = ˆˆ ˆ3i –2j 2k+  gS, rc 

 a b =

ˆˆ ˆi j k

1 7 7

3 2 2

−

−

 = (–14 + 14) î   – (2 – 21) ĵ  + (–2 + 21) k̂  = ˆˆ19j 19k+  

  |a b|  = 19 2   vko';d lfn'k = 9
a b

|a b|

 
 

 
  = 

9

2
ˆ(̂ j k)+  

Ex. fdUgha rhu lfn'kksa a, b, c  ds fy, n'kkZb, fd a (b c) b (c a) c (a b) 0 + +  + +  + =  



 

xf.kr  

 

Sol. gekjs ikl gS, a  × (b c)+  + b   × (c a)+  + c   × (a b)+  

 = a b a c b c b a c a c b +  +  +  +  +   [forj.k fu;e ds ç;ksx ls] 

 = a b a c b c a b a c b c +  +  −  −  −  = 0   [b a – a b =   vkfn] 
 

23. lfn'k dh T;kferh; O;k[;k (GEOMETRICAL INTERPRETATION OF VECTOR PRODUCT) 

 lfn'kksa a
→

 rFkk b
→

 dk lfn'k xq.kuQy ,d lfn'k dks fu:fir djrk gS ftldk ekikad lekarj prqHkqZt ds {ks=Qy ds 

cjkcj gksrk gS ftldh nks vklUu Hkqtkvksa dks a
→

 rFkk b
→

 }kjk n'kkZ;k tkrk gS blfy, | a
→

× b
→

| = lekarj prqHkqZt dk 

{ks=Qy ftldh vklUu Hkqtk,¡ a
→

 rFkk b
→

 gSa  

 blds vykok ;g /;ku fn;k tkuk pkfg, fd ;fn a
→

, b
→

 ,d lekarj prqHkqZt ds nks fod.kksaZ dks fu:fir djrs gSa, 

 rks lekarj prqHkqZt dk {ks=Qy = 
1

2
| a

→
× b

→
|  

 
 

24. f=Hkqt dk {ks=Qy (AREA OF A TRIANGLE) 

 (i) f=Hkqt ABC dk {ks=Qy = 
1

2
| AB × AC | 

 (ii) ;fn a
→

, b
→

, c
→

 ABC ds 'kh"kksaZ ds fLFkfr lfn'k gSa rks bldk 

  {ks=Qy = 
1

2
 |( a

→

× b
→

) + ( b
→

× c
→

) + ( c
→

× a
→

)|  

 
 

25. vfn'k f=d xq.kuQy  (SCALAR TRIPLE PRODUCT) 
25.1 ifjHkk"kk %  

 ;fn a
→

, b
→

, c
→

 rhu lfn'k gSa, rks muds vfn'k f=d xq.kuQy dks nks lfn'kksa a
→

 rFkk b
→

 × c
→

 ds fcUnq ds :i esa 

ifjHkkf"kr fd;k tkrk gS ;g vke rkSj ij a
→

. ( b
→

 × c
→

) ;k [ a
→

b
→

c
→

] }kjk fu:fir fd;k tkrk gS bls a
→

, b
→

, c
→

 ds c‚Dl 

xq.kuQy ds :i esa i<+k tkrk gS blh çdkj vU; vfn'k f=d xq.kuQyks dks bl çdkj ifjHkkf"kr fd;k tk ldrk gS  

  ( b
→

 × c
→

). a
→

, ( c
→

× a
→

). b
→

 

 
 

25.2 T;kferh; O;k[;k:  
 rhu lfn'kksa dk vfn'k f=d xq.kuQy ml lekarj prqHkqZt ds vk;ru ds cjkcj gksrk gS ftlds rhu lglhekorhZ fdukjksa 

dks fn, x, lfn'kks }kjk n'kkZ;k tkrk gSA 

 blfy, ( a
→

× b
→

). c
→

 = [ a
→

b
→

c
→

] = lekarj prqHkqZt dk vk;ru ftlds lglhekorhZ fdukjs a
→

, b
→

 rFkk c
→

 gSa  

25.3 vfn'k f=d xq.kuQy ds fy, lw=: 

DETECTIVE MIND 

➢ ,d prqHkqZt ABCD dk {ks=Qy = | × | 

DETECTIVE MIND 

➢ fLFkfr lfn'k , ,  ds lkFk rhu fcanq lajs[k gSa ;fn 

 ( × ) + ( × ) + ( × ) = 0 

DETECTIVE MIND 

➢ vfn'k f=d xq.kuQy ges'kk ,d vfn'k ek=k (la[;k) esa çkIRk gksrk gSA 



 
 

lfn'k (VECTOR) 

  

 (i) ;fn a
→

 = a1 + a2m + a3n, b
→

 = b1 + b2m + b3 n vkSj c
→

 = c1 + c2m + c3n, gks, rc 

  [ a
→

b
→

c
→

] = 
1 2 3

1 2 3

1 2 3

a a a

b b b

c c c

 = [mn]  

 (ii) a
→

 = 1a
→

î  + 2a
→

ĵ  + 3a
→

k̂ , b
→

 = 1b
→

î  + 2b
→

ĵ  + 3b
→

k̂  vkSj c
→

 = 1c
→

î  + 2c
→

ĵ  + 3c
→

k̂  gks, rc 

  [ a
→

b
→

c
→

] = 
1 2 3

1 2 3

1 2 3

a a a

b b b

c c c

  

 (iii) fdUgha rhu lfn'kksa a
→

, b
→

 vkSj c
→

 ds fy,  

  (1) [ a
→

+ b
→

b
→

 + c
→

c
→

 + a
→

] = 2 [ a
→

b
→

c
→

] 

  (2) [ a
→

– b
→

b
→

 – c
→

c
→

 – a
→

] =  0 

  (3) [ a
→

× b
→

b
→

 × c
→

c
→

 × a
→

] = 2 [ a
→

b
→

c
→

]2 

 

25.4 vfn'k f=d xq.kuQy ds xq.k 

 (i) () vkSj (×) dh fLFkfr dks vkil esa cnyk tk ldrk gS vFkkZr a
→

· ( b
→

 × c
→

) = ( a
→

× b
→

) · c
→

 

  ysfdu ( a
→

× b
→

) . c
→

  = c
→

. ( a
→

× b
→

) 

  blfy, [ a
→

b
→

c
→

] = [ b
→

c
→

a
→

] = [ c
→

a
→

b
→

] 

  blfy, ;fn ge a, b vkSj c ds pØh; Øe dks ugha cnyrs gSa rks vfn'k f=d xq.kuQy dk eku fcUnq  

  vkSj ozt dks vkil esa cnyus ls ugha cnyrk gSA 

 (ii) ;fn lfn'kksa dk pØh; Øe cny fn;k tkrk gS, rks vfn'k f=d xq.kuQy dk fpUg cny tkrk gS vFkkZr 

  a
→

. [ b
→

 × c
→

] = – a
→

.( c
→

× b
→

) ;k [ a
→

b
→

c
→

] = – [ a
→

c
→

b
→

] 

  (i) vkSj (ii) ls gekjs ikl gS 

  [ a
→

b
→

c
→

] = [ b
→

c
→

a
→

] = [ c
→

a
→

b
→

]= – [ a
→

c
→

b
→

] = – [ b
→

a
→

c
→

] = – [ c
→

b
→

a
→

] 

 (iii) rhu lfn'kksa dk vfn'k f=d xq.kuQy, tc muesa ls nks leku ;k lekarj gksa, 'kwU; gksrk gS vFkkZRk 

  [ a
→

b
→

b
→

] = [ a
→

b
→

a
→

] = 0 

 (iv) rhu ijLij yacor bdkbZ lfn'kksa dk vfn'k f=d xq.kuQy ±1 gS vr% 

  [ î ĵ k̂ ] = 1, [ î k̂ ĵ ] = – 1 

 (v) ;fn rhu lfn'k a
→

, b
→

, c
→

 esa ls nks lekarj gSa rks [ a
→

b
→

c
→

] = 0 

 (vi) a
→

, b
→

, c
→

 rhu leryh; lfn'k gSa ;fn [ a
→

b
→

c
→

] = 0 vFkkZr rhu 'kwU;sÙkj lajs[kh; lfn'kksa ds leryh;   

 gksus ds fy, vko';d vkSj i;kZIr 'krZ gS 

  [ a
→

b
→

c
→

] = 0 

 (vii) fdlh Hkh lfn'k a
→

, b
→

, c
→

, d ds fy,  

  [ a
→

+ b
→

 c
→

 d] = [ a
→

c
→

 d]  + [ b
→

 c
→

 d] 
 

26. lfn'k f=d xq.kuQy (VECTOR TRIPLE PRODUCT) 

26.1 ifjHkk"kk % 

 rhu lfn'k a
→

, b
→

, c
→

 dk lfn'k f=d xq.kuQy nks lfn'k a
→

 rFkk b
→

× c
→

 ds lfn'k xq.kuQy ds :i esa ifjHkkf"kr fd;k 

x;k gS bls a
→

× ( b
→

× c
→

) }kjk fu:fir fd;k tkrk gS  

26.2 xq.k % 



 

xf.kr  

 

 (i) lfn'k f=d xq.kuQy ds fy, foLrkj lw= }kjk fn;k x;k gS 

  a (b c) (a.c)b (a.b)c  = −  

  (b c) a (b.a)c (c.a)b  = −   

 (ii) ;fn 1 2 3
ˆˆ ˆa a i a j a k= + + , 1 2 3

ˆˆ ˆb b i b j b k= + +  vkSj 1 2 3
ˆˆ ˆc c i c j c k= + +  

  rc a (b c)   = 1 2 3

2 3 3 2 3 1 1 3 1 2 2 1

ˆˆ ˆi j k

a a a

b c b c b c b c b c b c− − −

 

 
 

27. ySxzsat loZlfedk (LAGRANGE IDENTITY)  

 (a b) (c d) a [b (c d)]   =     

  = a [(b d)c (b c)d]  −   

  = ( )a c (b d) (a d)(b c)  −    

  =  
a c a d

b c b d

 

 
 

 bls ySxzsat loZlfedk dgk tkrk gSA 

 

28. lfn'kks dk O;qRdze fudk; (RECIPROCAL SYSTEM OF VECTORS) 

 lfn'kksa ds nks fudk;ksa dks lfn'kksa dk O;qRdze fudk; dgk tkrk gS ;fn M‚V xq.kuQy ysus ij gesa bZdkbZ çkIr gksrh 

gSA bl çdkj, ;fn a , b  vkSj c  rhu xSj&leryh; lfn'k gSa, vkSj ;fn 

 
b c c a

a ' ,b'
[a b c] [a b c]

 
= =  vkSj c ' = 

a b

[a b c]


, fQj lfn'kksa a , b vkSj c ds fy, lfn'kksa dk O;qRdze fudk; a ',b ', c '

gSa  

xq.k 

I. ;fn a , b  vkSj c  rFkk a ' , b ' vkSj c '  lfn'kksa dk O;qRdze fudk; gSa, rks a  a '
a (b c) [abc]

1
a b c abc

 
= = = . 

 blh çdkj, b b ' = c  c' =1 

II. a b' a c' =  = b a ' = b c'  = c a ' = c b '  = 0  

III. [abc][a 'b 'c '] 1=  

IV. lfn'kks ˆ ˆi, j  vkSj k̂ dk ykfEcd f=d Loa; dk O;qRdze gksrk gS 

V. a , b  vkSj c  xSj leryh; gksrs gS ;fn a ',b '  vkSj c'  xSj leryh; gksA 

DETECTIVE MIND 

➢ lfn'k f=d xq.kuQy ,d lfn'k ek=k gSA 

➢      

➢ lfn'k ,  rFkk  ds lkFk leryh; gS  

➢  dh fn'kk  ds yacor gS vkSj  vkSj  ds lekarj gS 



 
 

lfn'k (VECTOR) 

  

 

Ex.1 ;fn G f=Hkqt ABC dk dsUæd gS rks GA + GB  + GC
+ dk eku  gksxk& 

 (1) 0   (2) 3 GA  (3) 3 GB   (4) 3 GC   
Sol. ;fn D Hkqtk BC dk e/; fcanq gS rks& 

 

    GD =
1

2
 ( GB + GC ) 

  G, AD dks 2 : 1 ds vuqikr esa foHkkftr djrk gS 

   AG = 2 GD  

       – GA = GB + GC  

    GA + GB + GC = 0       
 

Ex.2 ;fn ABCDEF ,d fu;fer "kV~Hkqt gS vkSj AB  + AC  

+ AD  + AE   + AF  = k AD  gS, rc k cjkcj gksrk gS& 
 (1) 2 (2) 3 (3) 6  (4) 5 

Sol.  AB  = ED  rFkk AF = CD  

 

 blfy, AB  + AC + AD + AE + AF  

 = ED + AC  + AD  + AE  + CD  

 = ( AC + CD ) + ( AE +ED  ) + AD  

 = AD + AD  + AD  = 3 AD  
   k = 3    
Ex.3 ;fn f=Hkqt ABC dh Hkqtk BC ij ,d fcanq P bl 

çdkj gS fd AP + PB  = CP + PQ  gks, rks ABQC gksxk& 
 (1) oxZ  (2) vk;r  

 (3) lekarj prqHkqZt (4) buesa ls dksbZ ugha  

Sol. fp= ls 

 

 AP + PB  = AB  

 CP + PQ = CQ   

 blfy, AB = CQ gks, rks ABQC ,d lekarj prqHkqZt 

gSA 
 

Ex.4 ,d lekarj prqHkqZt ABCD ds fod.kZ AC dh yackbZ 

Kkr djsa, ftldh nks vklUu Hkqtk,¡ AB vkSj AD 

Øe'k% ˆˆ ˆ2i 4j 5k+ −  rFkk ˆˆ ˆi 2j 3k+ +  }kjk çnf'kZr dh 

tkrh gS& 

 (1) 3 (2) 4 (3) 5 (4) 7 

Sol.  AC = AB  + AD  

 = ˆˆ ˆ3i 6j 2k+ −  

  fod.kZ dh yackbZ AC  = | AC | 

 = ( )
22 23 6 2+ + −  = 7   

 

Ex.5 fcanq A dk fLFkfr lfn'k 6b 2a−  gS vkSj fcanq P fdlh 

Hkh js[kk AB dks 1: 2 ds vuqikr esa foHkkftr djrk 

gSA ;fn P dk fLFkfr lfn'k a b−  gS, rks B dk fLFkfr 

lfn'k gksxk& 

 (1) 7a 15b+  (2) 7a 15b−  

 (3) 15a 7b−  (4) 15a 7b+  

Sol. ekuk B dk fLFkfr lfn'k gS 

  a b−  = 
r 2(6b 2a)

1 2

+ −

+
 

  3a 3b−  = r 12b 4a+ −  

  r  = 7a 15b−    

Ex.6 ;fn AO  + OB   = BO  + OC  gks, rks A, B, C gSa& 
 (1) leryh; (2) lajs[kh;  

 (3) vlajs[kh; (4) buesa ls dksbZ ugha  

Sol.  AO  + OB  = BO  + OC   AB = BC  

   AB ||BC  vkSj ,d fcanq B nksuksa lfn'kksa AB  

rFkk BC  ds fy, mHk;fu"B gS  vr% A, B, C lajs[k 

gSaA  

Ex.7 ekuk A = (x + 4y) a  + (2x + y + 1) b  vkSj B = (y – 

2x + 2) a   + (2x – 3y – 1) b  tgk¡ a  rFkk b  vlajs[k 

lfn'k gSa, ;fn 3A = 2B; gks,rks 

 (1) x = 1, y = 2 (2) x = 2, y = 1  

A

G

D
C

B

A B

C

E

F

D

SOLVED EXAMPLES 

 C 

 P 

 Q 

 B  A 



 

xf.kr  

 

 (3) x = 2, y = – 1 (4) x = – 1, y = 2  

Sol. 3 A = 3(x + 4y) a  + 3 (2x + y + 1) b   

 2 B = 2(y – 2x + 2) a   + 2 (2x – 3y – 1) b  
   3A = 2B  3(x + 4y) = 2 (y – 2x + 2) 
  3 (2x + y + 1) = 2(2x – 3y – 1) 
   7x + 10 y = 4 rFkk 2x + 9y = – 5 

   x = 2, y = – 1   

Ex.8 ekuk fcanq A, B, C vkSj D ds fLFkfr lfn'k Øe'k% ˆˆ ˆ3i 2 j k− −

, ˆˆ ˆ2 i 3 j 4k+ − , ˆˆ ˆi j 2k− + +  rFkk ˆˆ ˆ4 i 5 j k+ +   gSA ;fn 

fcanq leryh; gSa, rks  dk eku gSA  

 (1)  – 
146

17
  (2) 

146

17
 

 (3) 0  (4) buesa ls dksbZ ugha  

Sol. AB  = ˆˆ ˆi 5 j 3k− + −  

 AC  = ˆˆ ˆ4 i 3 j 3k− + +  

 vkSj AD  = ˆˆ ˆi 7 j ( 1) k+ +  +  

 ;fn A, B, C, D leryh; gSa, rks lfn'k AB , AC  rFkk 

AD  leryh; gSa, rks 

  ˆˆ ˆi 5 j 3k− + − =x ( ˆˆ ˆ4 i 3 j 3k− + + )+y 

ˆˆ ˆ[i 7j ( 1)k]+ +  +  

   – 4x + y = – 1, 3x + 7y = 5 vkSj 3x + ( + 1)y = – 
3  igys nks lehdj.k gy djus ij 

 x = 
12

31
, y = 

17

31
 

 x vkSj y ds bu ekuksa dks rhljs lehdj.k esa 

çfrLFkkfir djus ij, ge çkIr djrs gSa 

  = – 
146

17
  

 

Ex.9 ;fn a = ˆˆ ˆi 2j 3k+ − ,  b = ˆˆ ˆi 3j 2k− +  rFkk c =

ˆˆ ˆ2i j 5k− +  , gS rc lfn'k a , b , c  gSa & 

 (1) jSf[kd :i ls Lora= 

 (2) lajs[k  

 (3) jSf[kd :i ls fuHkZj  

 (4) buesa ls dksbZ ugha 

Sol. eku yhft, x ( a
→

) + y( b
→

) + z( c
→

) = 0  

  x( ˆˆ ˆi 2j 3k+ − ) + y( ˆˆ ˆi 3j 2k− + ) + z( ˆˆ ˆ2i j 5k− + ) = 0  

  x + y + 2z = 0 
     2x – 3y – z = 0 
     – 3x + 2y + 5z = 0 
 bu lehdj.kksa dks gy djus ij gesa çkIr gksrk gSa fd 

x = 0 = y = z 
  lfn'k jSf[kd :i ls Lora= gSaA   
 

Ex.10 ;fn ˆˆ ˆ2i j k− + , ˆˆ ˆi 3 j 5k− −  rFkk ˆˆ ˆ3i 4 j 4k− −  ,d 

f=Hkqt ds 'kh"kksaZ ds fLFkfr lfn'k gSa, rks ;g gS& 

 (1) leckgq  (2) lef}ckgq 

 (3) ledks.k lef}ckgq (4) buesa ls dksbZ ugha 

Sol. ;fn fn, x, fcanq Øe'k% A, B, C gSa, rks 

 | AB | = | ˆˆ ˆi 2 j 6k− − − | = 1 4 36+ +  = 

41  

 |BC | = | ˆˆ ˆ2i j k− + |= 4 1 1+ + = 6  

 | CA | = | ˆˆ ˆi 3 j 5k− + + | = 1 9 25+ + = 35  

 vc | AB |2 = |BC |2 + | CA |2 

 blfy, fn, x, fcanq ,d ledks.k f=Hkqt cukrs gSaA 

Ex.11 ;fn fdlh f=Hkqt ds nks 'kh"kZ Øe'k% ˆ ˆi j−  rFkk ˆĵ k+  

gks, rks rhljk 'kh"kZ gks ldrk gS& 

 (1) ˆî k+  (2) ˆî k−  (3) ˆ ˆ2i j−  (4) rhuksa 

Sol. fn, x, fodYiksa esa dksbZ Hkh lfn'k ˆ ˆi j−  rFkk ˆĵ k+  

ds lkFk lajs[k ugha gS  
 

Ex.12 ;fn ˆˆ ˆa 2i j 3k= + +  rFkk ˆˆ ˆb i 2j 3k= + +  gks, rks 

|a b|+  cjkcj gS& 

 (1) 4 6  (2) 3 6  (3) 2 6  (4) 6  

Sol. a b+  = ˆˆ ˆ3i 3j 6k+ +  

   |a b|+ = 9 9 36+ +  = 54  = 3 6      
 

Ex.13 lfn'k c , lfn'k ˆˆ ˆ7i 4 j 4k− −  rFkk ˆˆ ˆ2i j 2k− − +  ds 

chp ds dks.k ds vkarfjd f}Hkktd | c |= 5 6  ds 

lkFk funsZf'kr gS& 

 (1) 
5

3
( ˆˆ ˆi 7j 2k− + ) (2) 

5

3
 ( ˆˆ ˆ5i 5j 2k+ + )  

 (3)  
5

3
 ( ˆˆ ˆi 7j 2k+ + ) (4) buesa ls dksbZ ugha  

Sol. ekuk 

ˆˆ ˆa 7i 4j 4k= − −  

 rFkk 

ˆˆ ˆb 2i j 2k= − − +  

 vkarfjd 

lef}Hkktd BC 

dks vuqikr esa 

foHkkftr djrk gS 

 |AB| : |AC| , |AB|= 9, |AC|  = 3 

 AD  = 
( ) ( )ˆ ˆˆ ˆ ˆ ˆ9 2i j 2k 3 7i 4 j 4k

9 3

 − − + + − −
 
 +
 

 

 AD  =
ˆˆ ˆi 7j 2k

4

− +
 

)  
) 

 
|AC| 

 
|AB| 

A B 

C 

 
D 

 
•  

 

 



 
 

lfn'k (VECTOR) 

  

 C = 
AD

|AD|

 
  
 

±5 6   = ±
5

3
 ( ˆˆ ˆi 7j 2k− + )  

 

Ex.14 lfn'k ˆˆ ˆi j k+ +   dk lfn'k ˆˆ ˆi 2j 3k+ +  ij ç{ksi.k gS& 

 (1) 
1

14
 (2) 

3

14
 (3) 

6

14
 (4) 

2

3
 

Sol. ˆˆ ˆa i j k= + + , ˆˆ ˆb i 2j 3k= + +  vkSj blfy, a  dk 

ç{ksi.k b  ij  gS  

 = 
ˆ ˆˆ ˆ ˆ ˆ(i j k).(i 2j 3k)

1 4 9

+ + + +

+ +
=

1 2 3

1 4 9

+ +

+ +
=

6

14
  

Ex.15 ;fn rhu lfn'k a , b , c ds fy, a.b  = a.c  gks, rks 

fuEu esa ls dkSu lk lgh gS& 

 (1)  b = c    

 (2)  a = 0    

 (3)  a = 0  ;k  b = c  ;k a ⊥ ( b – c )  

 (4)  a  ⊥ (b – c ) 

Sol. a.b  = a.c  

   a.(b c)−  = 0 

  a  = 0  ;k b  – c  = 0  ;k  a ⊥ (b – c ) 

  a  = 0  ;k  b  = c  ;k a  ⊥ (b – c )  
 

Ex.16 ;fn  lfn'k ˆˆ ˆa i 2j 3k= + +  rFkk ˆˆ ˆb 3i 2j k= + +  ds 

chp dk dks.k gSA rc cos  cjkcj& 

 (1) 5/7 (2) 6/7 (3) 4/7 (4) 1/2 

Sol. cos  =
a.b

|a||b|
= 

3 4 3

14 14

+ +
 = 5/7   

 

Ex.17 ;fn | a b+ | = | a b− | gks, rks a vkSj b ds chp dk 

dks.k gS 

 (1) 60° (2) 30° (3) 90° (4) 180° 

Sol. |a + b | = | a b− |  

  | a b+ |2 = | a b− |2  

  | a |2 + | b |2 + 2 a . b = | a |2 + |b |2 – 2 a . b  

  4 a . b  = 0  a . b  = 0  a ⊥ b   
 

Ex. 18 cyks ˆˆ ˆ3i 2j 5k+ +  rFkk ˆˆ ˆ2i j 3k+ +  ,d d.k ij dk;Z 

dj jgs gSa tks ˆˆ ˆ2i j 3k− −  fcanq ls ˆˆ ˆ4i 3j k− +  rd 

foLFkkfir gksrk gS cyksa }kjk fd;k x;k dk;Z gS& 

 (1) 30 bdkb;k¡  (2) 36 bdkb;k¡ 

 (3) 24 bdkb;k¡  (4) 18 bdkb;k¡ 

Sol. ikfj.kkfed cy 

 F
→

 = ( ˆˆ ˆ3i 2j 5k+ + ) + ( ˆˆ ˆ2i j 3k+ + )  = ˆˆ ˆ5i 3j 8k+ +  

 foLFkkiu lfn'k 

 d
→

 = ( ˆˆ ˆ4i 3j k− + ) – ( ˆˆ ˆ2i j 3k− − ) 

 = ˆˆ ˆ2i 2j 4k− +  

  cy }kjk fd;k x;k dk;Z = F
→

. d
→

 

 = 10 – 6 + 32 = 36 bdkWb;k  
 

Ex.19 fdUgha nks lfn'kksa a  rFkk b  ds fy, 
2b.|a b| cjkcj 

gS& 

 (1) 2 2 2|a||b| (a.b)−  (2) 
2 2|a| |b|+   

 (3) 
2 2|a| |b|−  (4) buesa ls dksbZ ugha 

Sol.  2|a b| = (| a | |b | sin )2 

 = | a |2|b |2 sin2  = | a |2|b |2(1– cos2 ) 

 = | a |2|b |2 – (| a | |b |cos )2 

 = 
2 2 2|a||b| (a.b)−     

Ex.20 ;fn a , b , c  rhu lfn'k bl çdkj gSa fd a b c+ +

= 0 , gks, rks& 

 (1)  a b = b c  

 (2)  b c = c a   

 (3)  a b = b c = c a  

 (4) buesa ls dksbZ ugha 

Sol.    a b c+ +  = 0    c  = – ( a b+ ) 

    b c = b (a b)−  +  

  = b a b b−  −   

  = a b  

 mlh çdkj c a = a b  

   a b = b c = c a     
 

Ex.21 ;fn ˆˆ ˆi mj nk+ +  ,d bdkbZ lfn'k gS tks lfn'kksa 

ˆˆ ˆ2i j k− +  rFkk ˆˆ ˆ3i 4 j k+ −  ds yacor gS rc || 

cjkcj gS& 

 (1) – 
3

155
 (2) 

3

155
    

 (3) 
3

155
  (4) buesa ls dksbZ ugha 

Sol. lfn'k ˆˆ ˆ2i j k− +  rFkk  ˆˆ ˆ3i 4 j k+ −    

 = 
( )
( )

ˆ ˆˆ ˆ ˆ ˆ2i j k (3i 4 j k)

ˆ ˆˆ ˆ ˆ ˆ| 2i j k (3i 4 j k)|

− +  + −

− +  + −
 

 = 
ˆˆ ˆi (1 4) j( 2 3) k(8 3)

9 25 121

− − − − + +

+ +
  

 = 
ˆˆ ˆ3i 5j 11k

155

− + +
 

  || =
3

155

−
=

3

155
   

 

Ex.22 fcanq P( ˆˆ ˆi j 2k− + ), Q( ˆˆ2i k− ) vkSj R( ˆˆ2 j k+ ) ls 

xqtjus okys lery ds yacor bdkbZ lfn'k gS& 



 

xf.kr  

 

 (1) ˆˆ ˆ2i j k+ +  (2) 6 ( ˆˆ ˆ2i j k+ + ) 

 (3) 
1

6
 ( ˆˆ ˆ2i j k+ + ) (4) 

1

6
 ( ˆˆ ˆ2i j k+ + ) 

Sol. PQ = ( ˆˆ2i k− ) – ˆˆ ˆ( i j 2k)− + = ˆˆ ˆi j 3k+ −  

 PR = ( ˆˆ2i k+ ) –  ˆˆ ˆ( i j 2k)− + = ˆˆ ˆi 3 j k− + −  

 vc PQ × PR  =

ˆˆ ˆi j k

1 1 3

1 3 1

−

− −

 

   = ˆˆ ˆ8 i 4 j 4k+ +  

  PQ PR = 64 16 16+ + = 4 6   

  vko';d bdkbZ lfn'k = 
ˆˆ ˆ4(2i j k)

4 6

+ +
 

 = 
1

6
( ˆˆ ˆ2i j k+ + )   

Ex.23 ;fn a . b = a . c  rFkk a ×b  = a × c  gks, rks lgh 

dFku gS& 

 (1) a || ( b – c ) (2) a ( b c− ) 

  

 (3) a  = 0  ;k  b = c   (4) buesa ls dksbZ ugha 

Sol. a . b =  a . c  a .(b c)− = 0 

  a = 0  ;k  b – c   = 0  ;k a ⊥ (b  – c  ) 

  a = 0  ;k b = c   ;k  a ⊥ ( b – c )  ...(1) 

 blh çdkj a ×b  =  a × c   a × (b – c ) = 0  

  a = 0  ;k  b – c = 0  ;k  a || (b – c )   

  a = 0  ;k b  = c   ;k  a || (b – c )   ...(2) 
 (1) vkSj (2) dks ns[kus ij, ge  çkIr djrs gSa fd 

 a = 0  ;k  b = c     
Ex.24 fdlh 'kwU;srj lfn'k b ds vuqfn'k rFkk yEcor fdlh 

lfn'k a ds ?kVd gSa& 

 (1) 
a.b

|b|
, 

a.b

|a|
 (2) 

| a b |

|b |


, 

| a b |

|b |


  

 (3) 
a.b

|b|
, 

| a b |

|b |


 (4) 

a.b

|b|
,
| a b |

|a |


 

Sol. ekuk  a  rFkk b ds chp dk dks.k gks, rc b dh 

fn'kk esa a  dk ?kVd  

 = | a | cos  =
|a|a.b

|a||b|
= 

a.b

|b|
 vkSj a dk b ds yEcor 

?kVd  

 = | a | sin  = 
| a | | a b |

| a | |b |


 = 

| a b |

|b |


  

Ex.25 lekarj prqHkqZt dk {ks=Qy ftlds fod.kZ Øe'k% 

ˆˆ ˆ3i j 2k+ −  rFkk ˆˆ ˆi 3j 4k− +  gS& 

 (1) 5 2  (2) 5 3   (3) 2 5   (4) 3 5   

Sol. lekarj prqHkqZt dk {ks=Qy =
1

2
| a × b | 

 tgk¡ a  = ˆˆ ˆ3i j 2k+ −  rFkk b = ˆˆ ˆi 3j 4k− +  

 vc a b  = 

ˆˆ ˆi j k

3 1 2

1 3 4

−

−

  

  = ˆˆ ˆ2i 14 j 10k− − −  

 lekarj prqHkqZt dk {ks=Qy 

 =  
1

2
| ˆˆ ˆ2i 14 j 10k− − − | = 1 49 25+ + = 5 3   

Ex.26 ;fn ˆˆ ˆi j 2k− + , ˆˆ ˆ2i j k+ −  rFkk ˆˆ ˆ3i j 2k− +   ,d 

f=Hkqt ds 'kh"kksaZ ds fLFkfr lfn'k gSa, rks bldk 

{ks=Qy gS& 

 (1) 26 (2) 13 (3) 2 13    (4) 13  

Sol. ;fn A, B, C dks 'kh"kZ fn, x, gSa, rks 

  AB = ˆˆ ˆi 2j 3k+ −  , AC = ˆ2i  

   AB  × AC =( ˆˆ ˆi 2j 3k+ − )× ˆ2i = ˆ ˆ4k 6j− −  

  AB AC  = 16 36+  = 2 13    

   ABC dk {ks=Qy = 
1

2
AB AC  = 13    

 

Ex.27 ;fn A,B,C,D dksbZ pkj fcanq gSa, rks 

|AB CD BC AD CA BD| +  +   cjkcj gS& 

 (1) ABC dk {ks=Qy (2) 2(ABC dk {ks=Qy) 

 (3) 3(ABC dk {ks=Qy) (4) 4(ABC dk {ks=Qy) 

Sol. ekuk a , b , c  rFkk d  fcanq A,B,C vkSj D ds Øe'k% 

fLFkfr lfn'k gSA rc 

 AB  × CD = (b a) (d c)−  −  

 =  b × d  –  b × c  – a   × d   +  a × c  

 mlh çdkj 

  BC × AD  = c   × d  – c  ×  a – b  × d  + b  × a  

 CA BD  = a  × d  – a × b  – c  ×  d + c  × b  

 blfy, nh xbZ O;atd 

 = |2 (b ×  a –  b × c  +  a × c )| 

 = 2 |( a ×  b + b  × c  +  c × a )| 

 = 4(ABC dk {ks=Qy)  
 

Ex.28  a , b , c  rFkk d  Øe'k% pkj leryh; fcanqvksa A, 

B, C vkSj D ds fLFkfr lfn'k gSaA ;fn (a d).(b c)− −  

= 0 = (b d).(c a)− −  gks, rks ABC ds fy, D gS& 

 (1) vUr% dsUæ (2) yEcdsUæ 



 
 

lfn'k (VECTOR) 

  

 (3) ifjdsUæ  (4) dsUæd  

Sol. (a d).(b c)− −  = 0 

   (a d)− ⊥ (b c)−     AD ⊥  BC  

 mlh çdkj (b d).(c a)− −  = 0 

  BD ⊥ AC  

   D,  ABC dk yEcdsUæ gSA 

Ex.29 cy ˆˆ ˆi 2j 3k+ − , ˆˆ ˆ2i 3j 4k+ +  rFkk ˆˆ ˆi j k− − +  fcanq P 

(0, 1, 2) ij dk;Z dj jgs gSaA fcanq A (1, –2, 0) ds 

lkis{k bu cyksa dk vk?kw.kZ gS& 

 (1) ˆˆ ˆ2i 6j 10k− +  (2) ˆˆ ˆ2i 6j 10k− + −  

 (3) ˆˆ ˆ2i 6j 10k+ −  (4) buesa ls dksbZ ugha 

Sol. ;fn F
→

 ifj.kkeh cy gks, rks 

 F
→

 = ˆˆ ˆ2i 4 j 2k+ +   

 lkFk gh r
→

 = AP = ˆˆ ˆi 3j 2k− + +  

  vko';d vk?kw.kZ = r
→

 × F
→

 

 =

ˆˆ ˆi j k

1 3 2

2 4 2

− = ˆˆ ˆ2i 6j 10k− + −    

 

Ex.30 a.(b c) (a b c)+  + +  cjkcj gS - 

 (1) 0  (2) 2 [abc] 

 (3) [abc]  (4) buesa ls dksbZ ugha 

Sol. a.(b c) (a b c)+  + +  

 = a.[(b c) a (b c) b (b c) c]+  + +  + +   

 = a.[(b a c a b b b c c b c c] +  +  +  +  +   

 = a.[b a c a] +   

 = [a b c] [a c a]+  

 = 0  
 

Ex.31 ;fn lfn'k ˆˆ ˆa i j k= − + , ˆˆ ˆb i 2j k= + −  rFkk 

ˆˆ ˆc 3i pj 5k= + +  leryh; gSa, rks p dk eku gS& 

 (1) 2 (2) 6 (3) – 2 (4) – 6 

Sol. a , b , c  leryh; gSa   [a b c] = 0 

  

1 1 1

1 2 1

3 p 5

−

−  = 0 

  (10 + p + 3) – (6 – 5 – p) = 0 

   p = – 6    
 

Ex.32 ;fn ˆˆ ˆa 3i 8j 5k= − + + , ˆˆ ˆb 3i 7j 3k= − + −  rFkk 

ˆˆ ˆc 7i 5j 3k= − −  lekarj prq"Qyd ds lglhekorhZ 

fdukjs gSa rks bldk vk;ru gS&-   

 (1) 108 (2) 210 (3) 272 (4) 302 

Sol. vko';d vk;ru = [a b c]  

 = 

3 8 5

3 8 3

7 5 3

−

− −

− −

 

 = | – 3 (– 21 – 15) – 8 (9 + 21) + 5 (15 – 49) 

 = |108 – 240– 170| 

 = 302  
 

Ex.33 fdlh Hkh lfn'k a ds fy,, u  = î  × ( a  × î ) +  ĵ × (

a  × ĵ ) +  k̂ × ( a  × k̂  ) cjkcj - 

 (1) 2 a  (2) – 2 a  (3) a  (4) – a  

Sol. u  = ( î . î ) a   – ( î . a ) î   + ( ĵ . ĵ ) a   – ( ĵ . a ) ĵ +( k̂ . k̂

) a   – ( k̂ . a ) k̂   

 = a – a1 î   + a – a2 ĵ   + a – a3 k̂  

 [ a = a1i + a2 ĵ  + a3 k̂  (ekuk)] 

  u = 3 a  – a = 2 a   

Ex.35 a , b , c  bl çdkj gS fd | a | = 1, |b | = 1 vkSj | c

| = 2 vkSj ;fn a × ( a × c ) +b = 0   gks,rks a  rFkk c  

ds chp U;wu dks.k  gS - 

 (1) 
3


  (2) 

4


 

 (3) 
6


  (4) buesa ls dksbZ ugha 

Sol. ;fn a  rFkk c  ds chp dk dks.k   gS  rc 

 a . c  = | a | | c | cos  = 1.2 cos  = 2 cos   

 ysfdu a (a c) b  +  = 0  

   (a . c) a (a . a)c b− +  = 0  

   (2 cos ) a  – 1. c  = –b  

   [(2 cos  ) a  – c ]2 = [–b ]2 

   4 cos2  | a |2 – 2. (2 cos ) a . c  + | c |2 = |b |2 

   4 cos2  – 4 cos  (2 cos ) + 4 = 1   

    4 (1 – cos2 ) = 1[ | a | = 1, |b | = 1] 

    sin  = 1/2 

    = 
6


    

 

Ex.35  a = ˆˆ ˆ2i j k− + , b = ˆˆ ˆi 2j k+ −  vkSj c = ˆ ˆi j+ = ˆ2k rhu 

lfn'k gSA b vkSj c ds ry esa ,d lfn'k, ftldk a ij 

ç{ksi.k 2 / 3  gS - 

 (1) ˆˆ ˆ2 i 3j 3k+ −  (2) ˆˆ ˆ2 i 3j 3k+ +  

 (3) ˆˆ ˆ2 i j 5k− − +  (4) ˆˆ ˆ2i j 5k+ +  



 

xf.kr  

 

Sol. ekuk vko';d lfn'k  r  = b tc+  

  r  = (1 + t) î  + (2 + t) ĵ – (1 + 2t) k̂   

 blds vykok r dk a ij  ç{ksi.k = 
2

3
 

  
r. a

|a|
= 

2

3
 = 

( ) ( )2(1 t) 2 t 1 2t

6

+ − + − +
= 

2

3
 

  – t – 1 = 2  t = – 3 

   r   = ˆˆ ˆ2i j 5k− − +    
 

Ex.36 ;fn 

2 3

2 3

2 3

a a 1 a

b b 1 b

c c 1 c

+

+

+

= 0 vkSj A = (1,a,a2), B = (1, b, 

b2) vkSj C = (1, c, c2) xSj leryh; lfn'k gSa, rks (abc) 
cjkcj gS - 

 (1) 0 (2) 1 (3) – 1 (4) 2 

Sol. A , B , C  xSj leryh; lfn'k gSa 

    = 

2

2

2

1 a a

1 b b

1 c c

  0 

 vc  

2 3

2 3

2 3

a a 1 a

b b 1 b

c c 1 c

+

+

+

 = 0 

  

2

2

2

a a 1

b b 1

c c 1

 + 

2 3

2 3

2 3

a a a

b b b

c c c

 = 0 

  (abc +1) 

2

2

2

1 a a

1 b b

1 c c

 = 0 

  abc + 1 = 0 [   0] 

  abc = – 1   
 

Ex.37 xy- lery esa ,d bdkbZ lfn'k tks lfn'k, ˆ ˆi j+  ds 

lkFk 45° dks.k cukrk gS vkSj lfn'k 3i – 4j ds lkFk dk  

60° dks.k cukrk gksxk - 

 (1) î   (2) 
( )ˆ ˆi j

2

+
   

 (3) 
( )ˆ ˆi j

2

−
  (4) buesa ls dksbZ ugha 

Sol. eku yhft, fd vHkh"B lfn'k r = ˆ ˆx i y j+  gS   

  x2 + y2  = 1  ...(1) 

 ;fn fn, x, lfn'k Øe'k% a rFkk b gksa, rks tSlk fn;k 

x;k gS 

 cos 45° = 
r.a

|r ||a|
  x = y = 1 ...(2) 

 cos 60° = 
r.b

|r ||b|
   6x – 8y = 5 ...(3) 

 ysfdu (1), (2) vkSj (3) ,d lkFk ugha jgrsA blfy, 

,slk lfn'k laHko ugha gSA 

Ex.38 ;fn lfn'k ˆˆ ˆai j k+ + , ˆˆ ˆi b j k+ +  rFkk ˆˆ ˆi j ck+ +  (a  b 

 c 1) leryh; gSa, rks 
1

1 a−
+ 

1

1 b−
 + 

1

1 c−
  cjkcj 

gS - 

 (1) 1  (2) 0 

 (3) – 1  (4) buesa ls dksbZ ugha  

Sol. pw¡fd lfn'k leryh; gksrs gSa, 

  

a 1 1

1 b 1

1 1 c

 = 0    

a 1 1

1 a b 1 0

0 1 b c 1

− −

− −

 = 0 

  [ R2 – R1, R3 – R2 dk ç;ksx djus ij] 

  a(b – 1) (c – 1)  – (1 – a) {(c – 1) – (1 – b) ] = 0 

  a (1 – b) (1 – c) + (1 – a) (1 – c)+ (1– a) (1– b) = 0 

  (a – 1 + 1) (1 – b) (1 – c) + (1 – a) (1 – c) + (1 – a) 

(1 – b) = 0 

  (1 – b) (1 – c) + (1 – a) (1 – c) + (1 – a) (1 – b) = 

(1 – a) (1 – b) (1 – c) 

  
1

1 a−
 + 

1

1 b−
 +

1

1 c−
 = 1  

 

Ex.39   ekuk a  = ˆˆ ˆ2 i j 2k+ −  rFkk b  = ˆ ˆi j+   gSA ;fn lfn'k 

c  bl çdkj fd a . c = | c |, | c a− | = 2 2  vkSj (

a  × b ) rFkk c ds chp dk dks.k 30° gks,rks |(a b) c|   

cjkcj gS - 

 (1) 
2

3
 (2) 

3

2
 (3) 2 (4) 3 

Sol. | c a− |2 = ( c a− ). ( c a− ) = 2(2 2)   

    | c |2 + | a |2 – 2 c . a  = 8 

       | c |2 + (4 + 1 + 4) – 2 c . a  = 8 

       | c |2 + 9 – 2 | c | = 8  [ a . c  = | c |] 

  | c |2 – 2 | c | + 1 = 0 



 
 

lfn'k (VECTOR) 

  

 | c – 1|2 = 0   c   = 1  

 |( a  ×b ) × c | = | a ×b | | c | sin 30° 

  = 1 ×
1

2
 | a × b | = 

1

2
| a × b | 

 ysfdu      a ×b  =

ˆˆ ˆi j k

2 1 2

1 1 0

− = ˆˆ ˆ2i 2j k− +  

  | a ×b | = 4 4 1+ + = 3 

  | ( a ×b ) × c  | = 
3

2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


