
  

†f±i 

(Vectors) 
 

fywgKv 
ev Í̄e Rxe‡b cwigv‡ci ¸iæZ¡ Acwimxg|  ˆ`bw›`b Rxe‡b cÖvq mKj †ÿ‡ÎB Avgiv 
e ‘̄i cwigvc Kwi| cwigvc‡hvM¨ mKj ivwk‡K ‡Kej GKKmn cwigvY Øviv 
m¤ú~Y©iƒ‡c cÖKvk Kiv hvq bv| Avgiv ‰`bw›`b Kv‡R I weÁv‡b e¯‘i ˆ`N©¨, cÖ ’̄, 
fi, Z¡iY, IRb, miY, ej, mg‡qi cwigvY, UvKvi cwigvY, ZvcgvÎvi cwigvY 
m¤ú‡K© Av‡jvPbv Kwi| ivwk¸wj GKB cÖKv‡ii bq| Avgv‡`i †f±i ivwki aviYv 
cÖ‡qvRb nq| †f±i (Vector) kãwUi DrcwË n‡q‡Q j¨vwUb kã Vehere  ‡_‡K, 
hvi A_©  to carry A_v©r enb Kiv ev cwievnK | Aóv`k kZvwã‡Z †R¨vwZwe©`MY 
MÖnmgyn I m~‡h©i AveZ©b e¨vL¨v Ki‡Z wM‡q Vector kãwU e¨envi K‡ib| AvBwik 
‡R¨vwZwe©`, c`v_©we` I MwYZwe` DBwjqvg ‡ivqvb n¨vwgjUb (Willium Rowan 
Hamilton) Gi 1843 mv‡j cÖKvwkZ †Kvqv›Uwiqb msL¨vi aviYvB †f±‡ii 
g~jwfwË| c`v_©we`¨v, cÖ‡KŠkjwe`¨v I MwY‡Z †f±‡ii eûj e¨envi i‡q‡Q|  
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 
 †f±i I †¯‹jvi ivwk Ges R¨vwgwZK †f±i e¨vL¨v Ki‡Z cvi‡eb, 
 wØgvwÎK †f±‡ii †hvM, we‡qvM I †¯‹jvi ¸wYZK wewa cÖgvY I cÖ‡qvM Ki‡Z cvi‡eb, 
 mgZ‡j †f±‡ii AskK I Ae¯’vb wbY©q Ki‡Z cvi‡eb, 
 wØgvwÎK I wÎgvwÎK RM‡Z †f±‡ii cÖ‡qvM Ki‡Z cvi‡eb, 
 †f±‡ii †¯‹jvi ¸Yb I †f±‡ii †f±i ¸Yb e¨vL¨v I cÖ‡qvM Ki‡Z cvi‡eb| 

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 10 w`b 

 

 

 

 

 

 

 

 

 

GB BDwb‡Ui cvVmg~n 
cvV 6.1: †f±i I †¯‹jvi ivwk Ges R¨vwgwZK †f±i 
cvV 6.2: wØgvwÎK †f±‡ii †hvM, we‡qvM I †¯‹jvi ¸wYZK wewa 
cvV 6.3: mgZ‡j †f±‡ii AskK  
cvV 6.4: wØgvwÎK R¨vwgwZi mgm¨v mgvav‡b †f±i 
cvV 6.5: wÎgvwÎK RM‡Z †f±i 
cvV 6.6: mij†iLvi †f±i mgxKiY   
cvV 6.7: †f±‡ii †¯‹jvi ¸Yb 
cvV 6.8: †f±‡ii †f±i ¸Yb  

 

BDwbU 
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 †f±i I †¯‹jvi ivwk Ges R¨vwgwZK †f±i  
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 mw`K ivwki cÖwZiƒc wnmv‡e †f±i e¨vL¨v Ki‡Z cvi‡eb, 
 R¨vwgwZK †f±‡ii aviK, mgZv, wecixZ †f±i, k~b¨ †f±i e¨vL¨v Ki‡Z cvi‡eb| 

 
gyL¨ kã  mw`K ivwk, †¯‹jvi ivwk, aviK †iLv, wecixZ †f±i, k~b¨ †f±i, mgZjxq †f±i 
 

  g~jcvV-  
 

ev Í̄e I ‰`bw›`b Rxe‡b †f±‡ii e¨envi: ev Í̄e Rxe‡b †f±‡ii eûj e¨envi i‡q‡Q| mvaviYZ MwZkxj e ‘̄ †hgb 
Mvwo, †bŠKv, G‡iv‡cøb GgbwK AvenvIqv, Rjevqyi cwieZ©b I Ae ’̄v wbY©‡q †f±i e¨eüZ nq| wewìs G weg-Gi 
Dci cÖhy³ ej wbY©q, iv¯Ívi euv‡Ki cÖK…wZ BZ¨vw` †ÿ‡Î †f±i e¨eüZ nq| eZ©gv‡b AwZ RbwcÖq  ‘Google 
Earth’ G c„w_exi wewfbœ ’̄v‡bi  Ae ’̄vb wbY©‡q ‘grid line’ Ges  GPS(Global Positioning System) wm‡÷g 
GB †f±‡iiB dwjZ iƒc|     
 

mw`K ivwki cÖwZiƒc wnmv‡e †f±i 
Avgiv hv wKQz cwigvc Ki‡Z cvwi Zv‡K ivwk ewj| †hgb 20 wg., 5 †KwR., 25 wgwbU, 10 †m.wg./†m., 8 WvBb 
BZ¨vw`| G‡`i g‡a¨ KZK¸wj ïaygvÎ cwigvY Øviv m¤ú~Y©iƒ‡c cÖKvk Kiv hvq| Avevi KZK¸wj ïay cwigvY Øviv 
m¤ú~Y©iƒ‡c cÖKvk Kiv hvq bv| †hgb, hw` GKwU e¯‘i miY cÖ_g †m‡K‡Û 40 †m.wg. Ges wØZxq †m‡K‡Û 30 †m.wg. 
nq, Z‡e GKB w`‡K GKB mij†iLvq ỳB †m‡K‡Û e ‘̄wUi miY (40 + 30) ev 70 †m.wg.| Aciw`‡K GKB 
mij†iLvq cÖ_g †m‡K‡Ûi ci wØZxq †m‡K‡Û wecixZ w`‡K miY n‡j `yB †m‡K‡Û e ‘̄wUi miY (40 - 30) ev 10 
†m.wg.| Zvn‡j ejv hvq mi‡Yi cwigvY Rvbvi mv‡_ mv‡_ Gi w`KI Rvbvi cÖ‡qvRb nq| A_v©r cwigvY I w`K Qvov 
miY m¤ú~Y©iƒ‡c cÖKvk Kiv hvq bv| myZivs cÖK…wZi mKj ivwk‡K `yB fv‡M fvM Kiv hvq| h_vt  

(i) Aw`K ev †¯‹jvi ev wbw ©̀K (Scalar) ivwk, 
(ii) mw`K ev †f±i (Vector) ivwk  

(i) Aw`K ev †¯‹jvi ev wbw ©̀K ivwk (Scalar quantity): †h mKj ivwk‡K ïaygvÎ cwigvY w`‡q m¤ú~Y©iƒ‡c cÖKvk 
Kiv hvq H mKj  ivwk‡K  †¯‹jvi  ivwk e‡j| A_v©r †¯‹jvi  ivwki ïay gvb Av‡Q, †Kvb w`K bvB| †hgb, 
ˆ`N©¨, ~̀iZ¡, mgq, fi, KvR, AvqZb, NbZ¡, RbmsL¨v, Rb¥nvi, ZvcgvÎv, ª̀ywZ, kw³ BZ¨vw` cÖ‡Z¨‡KB †¯‹jvi  
ivwk| 
(ii) mw`K ev †f±i ivwk (Vector quantity): †h mKj ivwk‡K m¤ú~Y©iƒ‡c cÖKv‡ki Rb¨ Zvi cwigvY ev gvb I 
w`K ev wbw ©̀ó w`K DfqB Rvbv cÖ‡qvRb nq Zv‡K mw`K ev †f±i ivwk (ms‡ÿ‡c †f±i) ejv nq| A_v©r †f±i 
ivwki gvb I w`K DfqB Av‡Q| mw`K ivwki cÖwZiƒc n‡”Q †f±i | †eM, Z¡iY, miY, g›`b, IRb, ej, fi‡eM 
BZ¨vw` cÖ‡Z¨‡KB †f±i ivwk| 
†Kvb Bs‡iRx Aÿ‡ii Dc‡i evi ev wb‡P evi A_ev †evì Aÿi w`‡q †f±i‡K cÖKvk Kiv nq| 
  

  
wkÿv_x©i 

KvR 
Avcbvi Pvicv‡ki cwi‡e‡ki wewfbœ ivwk ‡_‡K Aw`K I †f±i ivwki GKwU ZvwjKv 
cÖ ‘̄Z Kiæb| 

 

 
 

cvV 6.1 
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mw`K †iLvsk ev w`K wb‡`©kK †iLvsk (Directed line segment)  
†f±i  ivwk‡K cÖKv‡ki Rb¨ mw`K †iLvsk GKwU Dchy³ gva¨g| †h †Kvb †f±i  ivwk‡K GKwU w`K wb‡ ©̀kK 
†iLvsk Øviv cÖKvk Kiv hvq| `yBwU we› ỳ  A , B  Øviv wPwýZ GKwU mij†iLvi Ask‡K  †iLvsk e‡j| †Kv‡bv 
†iLvs‡ki GK cÖvšÍ‡K Avw`we›`y ev cÖvi¤¢we› ỳ (initial point) Ges Aci cÖvšÍ‡K cÖvšÍwe› ỳ ev AšÍwe› ỳ (terminal 
point) wnmv‡e wPwýZ Ki‡j H †iLvsk‡K GKwU w`K wb‡ ©̀kK †iLvsk ev mw`K †iLvsk ejv nq|  
†Kvb mw`K †iLvs‡ki Avw`we›`y A  Ges cÖvšÍwe›`y B  n‡j H 
mw`K †iLvsk†K ev †f±iwU‡K AB


 Øviv cÖKvk Kiv nq| 

cÖ‡Z¨K w`K wb‡ ©̀kK †iLvs‡ki wZbwU cwiPq Av‡Q| 
A  .                       . B   

 

h_v t (i) aviK †iLv (Line of support), (ii) ˆ`N©¨ (Length) I     
 (iii) w`K (Direction or Sense)|  

wP‡Î  XY  Z‡j Pjgvb KYvwU KZ MwZ‡Z Ges †Kvb&  
w`‡K Pj‡Q G `yBwUi wgkªYB n‡jv KYvwUi †eM †f±i u | 
 
R¨vwgwZK †f±‡ii aviK, mgZv, wecixZ †f±i, k~b¨ †f±i 
R¨vwgwZK †f±‡ii aviK: †Kv‡bv Amxg mij†iLvi GKwU Ask‡K †Kvb w`K wb‡ ©̀kK †iLvsk Øviv cÖKvk Kiv n‡j, 
D³ mij†iLvwU‡K H w`K wb‡`©kK †iLvski aviK †iLv ev ïay aviK e‡j| A_v©r aviK †iLvwU Amxg ch©šÍ we Í̄…Z 
Ges w`K wb‡ ©̀kK †iLvskwU aviK †iLvi GKwU Ask| †hgb, wP‡Î AB


 mw`K †iLvski (†f±‡ii) aviK CD | 

mw`K †iLvski  ˆ`N©¨ I w`K: cÖwZwU mw`K †iLvsk GKwU †f±i  ivwki R¨vwgwZK eY©bv, hvi cwigvY H †iLvs‡ki 
ˆ`‡N©¨i mgvbycvwZK Ges hvi w`K A  we› ỳ ‡_‡K AB †iLv eivei B  we› ỳi Awfgy‡L| A_v©r mw`K †iLvs‡ki w`K 
Avw`we›`y ‡_‡K cÖvšÍwe› ỳi w`‡K| GB mw`K †iLvsk‡K †f±i, †iLvs‡ki ˆ`N©¨‡K †f±‡ii gvb e‡j| A  
we› ỳ‡K AB


†f±‡ii ‡jR (tail) Ges B  we› ỳ‡K †f±iwUi  gv_v (head) ejv nq| Aci c‡ÿ BA


 †f±‡ii Gi  

w`K B  we› ỳ ‡_‡K A  we› ỳi Awfgy‡L|  
                                                     

(wP‡Î aviK †iLv clear Ki‡Z n‡e)  
 

A_v©r Df‡qi aviK †iLv Ges ˆ`N©¨ (gvb ev cwigvY) Awfbœ wKš‘ w`K wfbœ| mw`K †iLvsk AB


Gi ˆ`N©¨ n‡jv, A  I 
B  we› ỳØ‡qi ga¨eZ©x ~̀iZ¡ hv AB


 Øviv cÖKvk Kiv nq| myZivs AB


= BA


| AB


‡K †f±‡ii ciggvbI ejv 
nq| 
jÿ¨bxq: mw`K †iLvsk‡K †f±i, †iLvs‡ki ˆ`N©¨‡K †f±‡ii gvb, †f±iwU †h †iLv eivei wμqviZ †mB †iLv aviK 
†iLv Ges mw`K †iLvs‡ki w`KB †f±‡ii w`K| 
†f±‡ii cÖZxK: Avw`we›`y A  Ges cÖvšÍwe› ỳ B  wewkó †f±‡ii Rb¨ AB


 cÖZxK 

e¨envi Kiv nq| hLb †Kv‡bv wbw`©ó we› ỳ‡K g~jwe› ỳ aiv nq I g~jwe› ỳ‡K †f±‡ii 
Avw`we›`y aiv nq (Localized vector) ZLb cÖvšÍwe› ỳ‡K kxl©we› ỳ ejv nq| GKwUgvÎ 
Aÿi Øviv †hgb, a, b, c,…, u, v, w †K †f±i eySv‡j Dc‡i ev wb‡P Uvb ev Zxi 
wPý ‡`qv nq bv| Giƒc †ÿ‡Î Qvcvi mgq †gvUv (Bold) Aÿi u e¨envi Ki‡Z 
nq| Z‡e nv‡Z ‡jLvi mgq Aÿ‡ii Dc‡i ev wb‡P Uvb e¨ZxZ wPý ‡`qv nq †hgb, 
u  ev u  ev u


| Avevi AB


= r ØvivI †f±i‡K cÖKvk Kiv nq| 

 

m „̀k †f±i (Like vectors): hw` ỳB ev Z‡ZvwaK †f±‡ii w`K GKB nq, Z‡e Zv‡`i‡K m „̀k †f±i e‡j| 
m „̀k †f±i mg~‡ni aviK †iLv GKB A_ev ci¯úi mgvšÍivj nq| m`„k †f±i mg~‡ni  gvb ev ˆ`N©¨ GKB A_ev wfbœ 
wfbœ ev Amgvb n‡Z cv‡i| 

B

DC  
B

BA

B

A

Y  

X  o

u

A B 
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(wP‡Î aviK †iLv clear Ki‡Z n‡e) 
 
 
 
 
 
 

mgvb †f±i ev †f±‡ii mgZv (Equal vectors or Equality of vectors): ỳB ev Z‡ZvwaK †f±i‡K mgvb 
†f±i ejv n‡e hw`, (i) G‡`i gvb ev ˆ`N©¨ mgvb nq, (ii) G‡`i aviK †iLv GKB A_ev ci¯úi mgvšÍivj nq I 
(iii) G‡`i w`K GKB nq| 
 
 
 
 
 
 

(wP‡Î aviK †iLv clear Ki‡Z n‡e) 
 

†f±‡ii gvb (Magnitude of vector): †Kv‡bv †f±‡ii Avw`we›`y I cÖvšÍwe› ỳi ga¨eZ©x ~̀iZ¡‡K †f±iwUi gvb 
ejv nq| u  †f±‡ii gvb‡K u  Øviv cÖKvk Kiv nq| A_©vr †Kv‡bv †f±‡ii ciggvb‡K H †f±‡ii gvb ejv nq| 

wecixZ †f±i (Opposite vector) t u  ‡K v  Gi wecixZ  †f±i ejv  n‡e, 
hw` (i) u v  A_©vr †f±iØ‡qi ‰`‡N©¨i gvb mgvb nq, (ii) v  Gi  aviK †iLv 

u  Gi  aviK †iLv Awfbœ A_ev ci¯úi mgvšÍivj nq , (iii) v  Gi w`K u  Gi 
w`‡Ki wecixZ nq| A_ev †f±i ỳBwUi GKwU‡K AciwUi FYvZ¥K †f±i 
(Negative vector) ejv nq| †f±i AB u


 n‡j, wecixZ †f±i BA u 


 

n‡e| GLv‡b u  Ges u  Gi ˆ`N©¨ mgvb, wKš‘ Giv ci¯úi wecixZgyLx|  
 

k~b¨ †f±i (Zero vector or Null vector): †Kv‡bv †f±‡ii gvb ev ˆ`N©¨ ev ciggvb k~b¨ n‡j †mB †f±iwU‡K 
k~b¨ †f±i ejv nq| A_©vr k~b¨ †f±‡ii Avw`we› ỳ I cÖvšÍwe› ỳ GKB| k~b¨ †f±‡ii w`K ev aviK †iLv mywbw`©ó bq| 
k~b¨ †f±‡ii w`K †h †Kv‡bv †f±‡ii w`K eivei MÖnY Kiv hvq| k~b¨ †f±‡ii ˆewkó¨, †¯‹jvi k~b¨(0 ) Gi 
Abyiƒc| k~b¨ †f±i‡K O ev0  ev 0 Øviv cÖKvk Kiv nq| AB 


O ev 0  GKwU k~b¨ †f±i n‡j 0AB 


| †hgb 

,AA


BB


 k~b¨ †f±i|  

AB 


u  n‡j BA u 


 ZLb †f±‡ii wÎfzR wewa g‡Z    0.u u AB BA AA     
  

 

myZivs u GKwU †f±i  n‡j   0.u u    d‡j 0 .u u   G‡K †f±i  †hv‡Mi A‡f`  wewa ejv nq| Kv‡RB 
k~b¨ †f±‡ii msÁv GB A‡f`  wewa‡Z jyKvwqZ| 
 

ỳBwU †f±‡ii AšÍf©y³ ev ga¨eZ©x †KvY (Angle between two vectors): g‡b 
Kiæb, a  I b  ỳBwU †f±‡ii aviK †iLvØq ci¯úi O  we› ỳ‡Z ‡Q` K‡i α †KvY 
Drcbœ K‡i‡Q| α = 0 n‡j †f±i ỳBwU mggyLx, α = π n‡j †f±i ỳBwU wecixZgyLx 

Ges 
2

   n‡j †f±i ỳBwU ci¯úi j¤^ n‡e|  

c b a 

GLv‡b a, b I c m „̀k †f±i, a b c   

Ges †f±iÎ‡qi aviK †iLv GKB 

b 

a 

GLv‡b a I b m „̀k †f±i 
Ges 
†f±iØ‡qi aviK †iLv GKB 

v

u  

GLv‡b u I v gvb I w`K mgvb Ges 
G‡`i aviK †iLvØq   mgvšÍivj| 

vu  

GLv‡b u I v gvb I w`K 
mgvb Ges G‡`i aviK †iLv 
GKB| 

u

A

B
u  

B  

A

α 

B

A  

O

b  

O

aO

O  
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mgZjxq †f±i (Coplanar vectos): KZ¸wj †f±i‡K mgZjxq †f±i ejv nq, hw` Zv‡`i aviK †iLv GKB 
mgZ‡ji Dci Aew ’̄Z nq Ges mgvšÍivj nq| GKZjxq mgcªvwšÍK †f±i¸wji aviK †iLv GKB Z‡j Ae ’̄vb K‡i|  
 

mg‰iwLK ev mg‡iL ev mgvšÍivj †f±i (Collinear vectos): ỳB ev Z‡ZvwaK †f±i hw` GKwU mij†iLvi 
mgvšÍivj nq Z‡e Zv‡`i‡K mg‰iwLK †f±i ejv nq| hw` a  I b †f±i ỳBwU mg‰iwLK nq, Z‡e a kb ; 
†hLv‡b k  GKwU †¯‹jvi| 
 

Amg‡iL †f±i: ỳBwU †f±i u  I v  Amg‡iL n‡e, hw` ỳBwU †¯‹jvi ivwk   I  nq, †hLv‡b 0u v    
ev, 0    nq| 
 

†hvMvkªqx mgv‡ek †f±i (Linear Combinations of Vectos): †Kv‡bv †f±i r ‡K a ,b , c ,  †f±i¸wji 

†hvMvkªqx mgv‡ek ejv nq hw` ;r a b c      hLb  ,  , †¯‹jvi ivwk| †hgb- ,a b c   
5 2 7 ,a b c   3 2 5a b c  cÖf…wZ †f±i¸wj a ,b , c   †f±i¸wji †hvMvkªqx mgv‡ek|  
 

 
 cv‡VvËi g~j¨vqb 6.1- 

 

1. †h †f±i ivwki gvb k~b¨ I wbw ©̀ó †Kv‡bv w`K bvB Zv‡K ejv nq- 
 (K) k~b¨ †f±i    (L) mgvb †f±i   (M) GKK †f±i  (N) wecixZ †f±i 
2. †`Iqv Av‡Q,  i GKB w`‡K wμqviZ ỳBwU †f±‡ii gvb mgvb n‡j Zv‡`i‡K mgvb †f±i e‡j| 

 ii †h mKj ivwki gvb I w`K †bB, H mKj ivwk‡K †¯‹jvi ivwk e‡j|  

 iii A  Gi gvb n‡jv A |  
Dc‡ii Z‡_¨i wfwË‡Z wb‡Pi †KvbwU mwVK? 

  (K)  i  I  ii   (L)  i  I  iii   (M)  ii  I  iii   (N)  i ,  ii  I  iii  
 
 
 
 
 
 
 wØgvwÎK †f±‡ii †hvM, we‡qvM I †¯‹jvi ¸wYZK wewa  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wØgvwÎK †f±‡ii †hvM, we‡qvM I †¯‹jvi ¸wYZ‡Ki wewa¸wj cÖgvY I cÖ‡qvM Ki‡Z cvi‡eb| 

 
gyL¨ kã  †f±‡ii †hvM, †f±i †hv‡Mi wÎfzR m~Î, wewbgq wewa, mn‡hvRb wewa 
 

  g~jcvV-  
 

cvV 6.2 
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wØgvwÎK †f±‡ii †hvM, we‡qvM I †¯‹jvi ¸wYZK (Addition, Subtraction and Scalar multiplication 
of two dimensional Vectors) 
†f±‡ii †hvM (m~Î ev msÁv): aiæb, a I b ỳBwU †f±i | b Gi Avw`we›`y a Gi cÖvšÍwe› ỳ‡Z ’̄vcb Ki‡j, a Gi 
Avw`we›`y ‡_‡K b Gi cÖvšÍwe› ỳi ms‡hvRK mij†iLvsk n‡jv †f±i a I b Gi †hvMdj| G‡K a + b Øviv cÖKvk Kiv 
nq| 
 

†f±i †hv‡Mi wÎfzR m~Î 
cÖgvY: †h †Kvb we› ỳ O ‡_‡K a †f±i  wb‡`©kK aviK †iLvi mgvb I 
mgvšÍivj K‡i OA †iLvsk AsKb Kwi| a Gi cÖvšÍwe› ỳ A  ‡_‡K b †f±i  
wb‡`©kK aviK †iLvi mgvb I mgvšÍivj K‡i AB †iLvsk AsKb Kwi| 
Zvn‡j, a OA


 I b AB


| a Gi Avw`we›`y O  Ges b Gi cÖvšÍwe› ỳ 

B  ms‡hv‡M MwVZ †iLvsk OB


†f±i‡K a I b  †f±i  ỳBwUi mgwó ev 
jwä ev †hvMdj ejv nq Ges G‡K a + b  Øviv m~wPZ Kiv nq|  

A_©vr OAB †Z OA AB OB 
  

|  
jÿ¨bxq t a I b mgvšÍivj bv n‡j a, b I a + b †f±i wZbwU GKwU wÎfzR Drcbœ K‡i e‡j †f±i †hv‡Mi GB 
c×wZ‡K Ô†f±i †hv‡Mi wÎfzR m~ÎÕ ejv nq|  
 

†f±i †hv‡Mi mvgvšÍwiK m~Î 
m~Î ev msÁv: hw` P  I Q †f±i‡K GKwU mvgvšÍwi‡Ki ỳBwU mwbœwnZ evû Øviv gv‡b I w`‡K m~wPZ Kiv nq, Z‡e 
†f±iØ‡qi †Q`we›`yMvgx mvgvšÍwi‡Ki KY©wU †f±iØ‡qi mgwó ev jwä ev †hvMdj P Q †K gv‡b I w`‡K cÖKvk 
Ki‡e| 

cÖgvY t g‡b Kiæb, †h †Kv‡bv we›`y O  ‡_‡K AswKZ ỳBwU †f±i P  
I Q  ‡K h_vμ‡g OA  I OC  Øviv m~wPZ Kiv nj|OABC  
mvgvšÍwiKwU AsKb Kwi GesO , B †hvM Kiæb| Zvn‡j OABC  
mvgvšÍwiKwUi KY© OB  Øviv P  I Q  †f±i  ỳBwUi mgwó ev jwä 
ev †hvMdj cÖKvk Ki‡e| A_©vr OB P Q 


 n‡e | GLv‡b, 

OABC  mvgvšÍwi‡Ki OC  I AB  evû ci¯úi mgvb I mgvšÍivj 
e‡j Zviv GKB †f±i  m~wPZ K‡i|  
myZivs OC AB P 

 
| AZGe †f±i  †hv‡Mi wÎfzR m~Î n‡Z cvB, OB OA AB P Q   

  
| myZivsOB  

KY© P  I Q  †f±i  ỳBwUi jwä‡K m~wPZ K‡i| 
 

jÿ¨bxq t (a) ỳB ev Z‡ZvwaK †f±‡ii †hvMdj‡K Zv‡`i jwä ejv nq| ej I ‡e‡Mi jwä wbY©‡qi †ÿ‡Î †f±i  
†hv‡Mi GB mvgvšÍwiK wewa AbymiY Kiv hvq| 
(b) ỳBwU †f±i mgvšÍivj n‡j Zv‡`i †hv‡Mi †ÿ‡Î GB mvgvšÍwiK wewa cÖ‡hvR¨ bq|  
 

†f±‡ii we‡qvM: hw` ỳBwU †f±i  a  I b  Gi Avw`we›`y GKB nq, Zvn‡j H †f±i  ỳBwUi we‡qvMdj‡K a b  
†f±i  Øviv cÖKvk Kiv nq, hvi Avw`we›`y n‡jv b  Gi cÖvšÍwe› ỳ Ges cÖvšÍwe› ỳ n‡jv a  Gi cÖvšÍwe› ỳ| 
cÖgvY t g‡b Kiæb, OA a


 GesOB b


, GLv‡b a  I b †f±i ỳBwUi 

Avw`we›`y O  Ges b  I a  Gi cÖvšÍwe›`y h_vμ‡g B  I A | myZivs BA


 
Øviv a b †f±i m~wPZ Ki‡e| †f±i †hv‡Mi wÎfzR m~Î n‡Z cvB, 
OB BA OA 
  

,   
 OB BA BO OA BO   
    

 [Dfq c‡ÿ BO


†hvM K‡i]          

P Q  

P  

Q  
Q  

P  

C  

O  A  

B  

(wP‡Î †f±i clear Ki‡Z n‡e) 

a   

b   

A  

B  

O  a  

b   

a + b   

(wP‡Î †f±i clear Ki‡Z n‡e) 

(wP‡Î †f±i clear Ki‡Z n‡e) 

a b  
b  

a  
O A

B  
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  OB BA OB OA OB   
    

  [ BO OB 
 

 ]          

  BA a b 


 
A_©vr b †f±‡ii cÖvšÍwe› ỳ I a  †f±‡ii cÖvšÍwe› ỳi ms‡hvM †iLvsk Øviv Zv‡`i AšÍidj ev we‡qvMdj †f±i cÖKvk 
K‡i| 
G‡K AB OB OA b a   

  
 Gfv‡eI wjLv hvq| 

jÿ¨bxq: †f±i †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i ỳBwU †f±‡ii we‡qvMdj †f±i wbY©q ev cÖKvk Kiv hvq| 
 

†f±‡ii †¯‹jvi ev msL¨v ¸wYZK: †Kv‡bv †f±i‡K  GKwU †¯‹jvi ev ev Í̄e msL¨v Øviv ¸Y Ki‡j ¸Ydj GKwU †f±i 
nq| g‡b Kiæb, u †h †Kv‡bv †f±i Ges m †h †Kv‡bv †¯‹jvi ev ev Í̄e msL¨v|          

u


u
  

Zvn‡j †f±i u  Ges †¯‹jvi m  Gi ¸Ydj mu GKwU †f±i|  
†hgb u GKwU †f±i Ges 2  I 2 †h †Kv‡bv †¯‹jvi ev ev Í̄e msL¨v n‡j 2u  I 2u  ỳBwU †f±i| 
mu †f±‡ii ‰ewkó¨¸wj wbgœiƒc t 
(i) mu  Gi gvb mu m u  ; A_©vr mu †f±‡ii  

 ˆ`N©¨ u †f±‡ii ˆ`‡N©¨i m ¸Y| 

(ii) u  I mu †f±‡ii aviK †iLv GKB A_ev mgvšÍivj| 
(iii) m > 0 n‡j, mu  Gi w`KI u  Gi w`K GKB n‡e;  
Aciw`‡K m < 0  n‡j, mu  Gi w`K, u  Gi w`‡Ki wecixZ n‡e| Avevi 

(iv) ( ) ( ) ( ) .m nu n mu mn u   GLv‡b n I GKwU †¯‹jvi ev ev Í̄e msL¨v| 
e¨L¨v t g‡b Kiæb, AB BC u 

 
 

   2 2 .AC AB BC AB u    
   

 
Avevi 3AD AC

 
 n‡j, 3(2 ) 6 (2.3) .AD u u u  


 

(v) †¯‹jvi 0m  n‡j, 0 0mu u    (k~b¨ †f±i) nq, k~b¨ †f±‡ii w`K mywbw`©ó bq|  
 

wØgvwÎK †f±‡ii †hvM, we‡qvM I †¯‹jvi ¸wYZ‡Ki wewa (Rules of addition, Subtraction and Scalar 
multiple of two dimensional Vectors) 

, ,u v w  wZbwU †f±i ivwk Ges m  I n ỳBwU †¯‹jvi ev ev Í̄e msL¨vi Rb¨ 
(i)  u v v u           [†f±i †hv‡Mi wewbgq wewa] 
(ii) ( ) ( )u v w u v w         [†f±i †hv‡Mi mn‡hvRb wewa] 
(iii)0 ,k~b¨ †f±‡ii Aw Í̄Z¡ we`¨gvb hvi Rb¨, 0 0u u u       [†f±i  †hv‡Mi A‡f`  wewa] 
(iv) cÖwZwU †f±i u  Gi GKwU Abb¨ wecixZ †f±i u  i‡q‡Q hvi Rb¨,            
 ( ) ( ) 0u u u u         [†f±i †hv‡Mi wecixZ wewa] 
(v) mu um                                                                           [†¯‹jvi ¸wYZ‡Ki wewbgq wewa] 
(vi) ( ) ( )m nu mn u    [†¯‹jvi ¸wYZ‡Ki mn‡hvRb wewa] 
(vii) ( )m n u mu nu       [†¯‹jvi ¸wYZ‡Ki e›Ub wewa] 
(viii) ( )m u v mu mv      [†f±i †hv‡Mi e›Ub wewa] 
(ix) 1 ( )u u  
 

†f±i †hv‡Mi wewbgq wewa (Commutative law of vector addition) Gi cÖgvY 
g‡b Kiæb, ABC Gi AB


 BC


 Øviv h_vμ‡g ,P Q  ỳBwU †f±i  m~wPZ Kiv nj| †f±i †hv‡Mi wÎfzR m~Î 
g‡Z, AC


 G‡`i jwäi gvb I w`K wb‡`©k Ki‡e| aiæb, jwä AC R


| Zvn‡j, AC AB BC 

  
  (i)  

 
(wP‡Î †f±i clear Ki‡Z n‡e) 

D  C  A  B  

2u  2u  

u  

mu  
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A_©vr R P Q  | 
GLb ABCD  mvgvšÍwiKwU A¼b Kiæb| Zvn‡j, 
AB DC P 
 

 I AB DC
 
  Ges  

BC AD Q 
 

 I BC AD
 

 | Avevi ADC G †f±i  
†hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, AC AD DC 

  
  (ii) 

 A_©vr R Q P  | 
GLb (i) I (ii) ‡_‡K Avgiv cvB, AB BC AD DC  

   
 

A_©vr P Q Q P    
†f±i †hv‡Mi wewbgq wewa cÖgvwYZ| 
 

†f±i †hv‡Mi mn‡hvRb wewa (Associative law of vector addition) Gi cÖgvY 
g‡b Kiæb, U ,V I W †f±i‡K h_vμ‡g ,AB


BC


 I CD


  Øviv m~wPZ Kiv nj| GLb ,AD BD  I AC †hvM 
Kwi| †f±i  †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, 

ABC  G AC AB BC U V   
  

 
Ges ACD G    iAD AC CD U V W    

  
  

Avevi, BCD  G BD BC CD V W   
  

 
Ges ABD  G    iiAD AB BD U V W    

  
  

GLb (i) I (ii) ‡_‡K cvB,    .U V W U V W      
A_©vr †f±i †hv‡Mi mn‡hvRb wewa cÖgvwYZ| 
                                                                         

 
 cv‡VvËi g~j¨vqb 6.2- 

 

1.  ABC  - Gi wZbwU evû Øviv GKB μ‡g wZbwU †f±i‡K gv‡b I w`‡K m~wPZ Ki‡j Zv‡`i jwä n‡e- 
    (K) 0AB BC CA  

  
   (L) 0AB BC CA  

  
  

 (M) 0AB BC CA  
  

   (N) 0AB BC CA  
  

 
2.  hw` ,P Q ỳBwU †f±i nq, Z‡e  †f±i †hv‡Mi wewbgq wewa n‡jv - 
        (K) P Q Q P      (L) P Q Q P     
 (M) P Q Q P      (N) P Q Q P    
3. hw`U ,V I W  wZbwU †f±i nq, Z‡e  †f±i †hv‡Mi mn‡hvRb wewa n‡jv - 

   (K)    U V W U V W      (L)    U V W U V W    

 (M)    U V W U V W              (N)    U V W U V W      
 
 
 
 
 
 

R  

P Q  

P  

Q  
Q  

P  

C  D  

A  B  
(wP‡Î †f±i clear Ki‡Z n‡e) 

D
C

A B U

V

W

(wP‡Î †f±i clear Ki‡Z n‡e) 
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 mgZ‡j †f±‡ii AskK 

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 mgZ‡j †f±‡ii AskK wbY©q Ki‡Z cvi‡eb, 
 †f±i‡K Kv‡Z©mxq ’̄vbv‡¼ cÖKvk Ki‡Z cvi‡eb, 
 GKK †f±i î , ĵ  eY©bv Ki‡Z cvi‡eb, 
 Ae ’̄vb †f±i wbY©q Ki‡Z cvi‡eb| 

 
gyL¨ kã  †f±‡ii AskK, Kv‡Z©mxq ’̄vbv¼, GKK †f±i, Ae ’̄vb †f±i 
 

  g~jcvV-  
 

mgZ‡j †f±i: †f±i m¤ú‡K© G ch©šÍ hv Av‡jvwPZ n‡q‡Q meB GKB mgZ‡j GKgvwÎK ev wØgvwÎK RM‡Z Aew ’̄Z 
mKj †f±‡ii Rb¨ mgfv‡e cÖ‡hvR¨| GLb wbw`©ó †Kv‡bv mgZ‡j Aew ’̄Z wØgvwÎK ev wÎgvwÎK RM‡Z †f±i 
Av‡jvPbv Kiv n‡e| 
 mgZ‡j †f±‡ii AskK (Component of vectors in a plane): aiæb, GKB mgZ‡j u Ges v †f±iØ‡qi 
AšÍM©Z †KvY θ, Zvn‡j v eivei u Gi AskK = cosu   
u  eivei v  Gi AskK = cosv   
wP‡Î, ,OA u


OB v


 

  v eivei u Gi AskK =OD  cosOA   cos cosu u   

   u  eivei v  Gi AskK = cos cosOC OB v   cosv   
 
 
 

wØgvwÎK Z‡j †f±‡ii Dcvsk ev AskK (Resolved part of a vector in a plane):  
g‡b Kiæb, u  GKwU †f±i, hvi g~jwe› ỳ  0,0O  Ges 

kxl©we› ỳ  ,x yA a a Zvn‡jOA u


 n‡e Ae ’̄vb †f±i| Avgiv Rvwb, 
†f±‡ii gv‡bi mv‡_ H †f±‡ii w`‡K GKwU GKK †f±i Øviv ¸Y 
Ki‡j ivwkwU GKwU †f±i ivwk nq| X -A‡ÿi w`‡K GKK †f±i 
î Øviv xa †K ¸Y Ki‡j ˆ

xOB a i


 GKwU †f±i ivwk n‡e, hvi gvb 

n‡e xa  Ges w`K n‡e X -A‡ÿi w`‡K|Abyiƒcfv‡e ˆ
yBA a j


 GKwU 

†f±i hvi gvb n‡jv ya  Ges w`K n‡e Y -A‡ÿi w`‡K| GLv‡b 
ˆ,j Y -A‡ÿi w`‡K GKwU GKK †f±i | †f±i †hv‡Mi wÎfzR m~Î 

†_‡K cvB-  OA OB BA 
  

ev, ˆ ˆ
x yu a i a j   

ˆ
xa i  Ges ˆ

ya j  n‡jv u Gi Dcvsk ev AskK| u †f±‡ii gvb 2 2
x yu a a   

 

GKK †f±i (Unit vector): †h †f±‡ii ˆ`N©¨ ev gvb GK (1) Zv‡K GKK †f±i e‡j| gvb k~b¨ bq Ggb †h 
†Kv‡bv †f±i‡K Zvi gvb Øviv fvM Ki‡j H †f±iwUi w`‡K A_ev Zvi mgvšÍivj w`‡K GKwU GKK †f±i cvIqv 

u  ˆ
xa j  

ˆ
xa i  B

( , )x yA a a

 

O

Y  

X

B 

θ 
090  

v D 

O 

090  
u

C 

A 

cvV 6.3 
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hvq|u †f±i ivwki gvb 0u   n‡j, u †f±‡ii w`‡K A_ev Zvi mgvšÍivj w`‡K GKwU GKK †f±i  

u
u

u
 cvIqv hvq| AZGe GKK †f±i =  †f±i/ †f±‡ii gvb ev cig gvb| GKK †f±i cÖKvk Kivi Rb¨ 

†f±i cÖZxK wnmv‡e mvaviYZ Ò   Ó e¨envi Kiv nq| G‡K cov nq n¨vU ev K¨vc †hgb Ò u n¨vU ev u K¨vc Ó|  
aiæb, O  g~jwe› ỳ Ges OX  I OY †iLvØq h_vμ‡g X -
Aÿ I Y -Aÿ wb‡`©k K‡i| g‡b Kiæb, XY  mgZ‡j 
Aew ’̄Z GKwU we› ỳ  ,M x y | M ‡_‡K X -A‡ÿi Ici 

MN  j¤̂ Uvbyb Ges ,O M †hvM K‡i GesOM r


 a‡i 
wbb| Zvn‡jON x  Ges NM y  wb‡`©k K‡i| GLb 
X I Y -AÿØ‡qi abvZ¥K w`‡K  GKK †f±i h_vμ‡g î  

I ĵ  n‡j ˆ ˆON ON ON
i ON xi

ON xON
    
   
  

Ges ˆ ˆNM NM NM
j NM yj

NM yNM
    
   
  

†f±i †hv‡Mi wÎfzR-m~Îvbymv‡i ONM †_‡K cvIqv hvq, OM ON NM 
  

 ˆ ˆr xi yj    

Avevi,ONM mg‡KvYx wÎfzR ‡_‡K cvIqv hvq, 2 2 2OM ON NM   ev, 22 2 2 2r r r x y     

2 2r x y   OM r


†f±‡ii w`K eivei GKK †f±i 
2 2

ˆ ˆOM r xi yj

OM r x y


 




 

†f±i‡K (   ev wØgvwÎK RM‡Z) Kv‡Z©mxq ’̄vbvs‡K cÖKvk ev wØgvwÎK ¯’vbvsK c×wZ (Representation of 
vectors in Cartesian coordinates) t aiæb, OX  I OY †iLvØq ci¯úi O we› ỳ‡Z mg‡Kv‡Y †Q` K‡i| 
Zvn‡j O g~jwe› ỳ Ges OX  I OY †iLvØq h_vμ‡g X -Aÿ I Y -Aÿ wb‡`©k K‡i| g‡b Kiæb P  GKwU we› ỳ| 
P ‡_‡K OX Gi Dci PM  j¤^ Uvbyb| PM Gi mgvb  OY   
‡_‡KON  Ask †K‡U wbb| Zvn‡j OM †K x  Øviv  
I MP †K y  Øviv cÖKvk K‡i| G‡ÿ‡Î OP r


 

n‡jv P  we› ỳi Ae ’̄vb †f±i| aiæb,  OA a


 
IOB b


| 
 OM xOA xa 
 

 Ges 
MP ON yOB yb  
  

 
GLb ỳBwU †f±‡ii †hv‡Mi wÎfzR-m~Îvbymv‡i OMP  †_‡K cvB, 
OM MP OP 
  

 
ev, xa yb r   
 r xa yb   

d‡j P  we› ỳi wØgvwÎK ’̄vbvsK n‡jv  ,x y  ev, 
x

y

 
 
 

| 

a Ib  †f±‡ii cwie‡Z© hw` î I ĵ    jB Z‡e ˆ ˆr xi yj   nq| Gfv‡e wØgvwÎK †f±‡ii Kv‡Z©mxq ’̄vbvsK cÖKvk 
Kiv nq| 

r
ĵ

î N

 ,M x y

O
 

X
 

Y
 

b

a

B

A

 ,P x y

r

N

MO  

Y

Y

X X 
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GLv‡b  i  ,x y  n‡jv r  Gi ’̄vbvsK |  

 ii  ˆ ˆ,xi yj  n‡jv r  Gi X -Aÿ ,Y -Aÿ eivei AskK †f±i| 

X -A‡ÿi abvZ¥K w`‡K GKK †f±i, ˆ OM OM
i

OM x
 
 

 ˆOM xi


I X -A‡ÿi FYvZ¥K w`‡K GKK 

†f±i, î  

Ges Y -A‡ÿi abvZ¥K w`‡K GKK †f±i, ˆ ON MP MP
j

ON MP y
  
  

 ˆMP yj


 I Y -A‡ÿi FYvZ¥K w`‡K 

GKK †f±i, ĵ  
 iii ,x y †K  r  Gi AskK e‡j|  

 iv  r  Gi cÖvi¤¢ we› ỳ (0,0)O I cÖvšÍ we› ỳ ( , )P x y n‡j  ,r x y †jLv nq|     
 v OPM  mg‡KvYx wÎfzR †_‡K cvB, 

2 2 2OP OM MP   ev, 
22 2 2 2r r r x y     

 2 2r x y   

 vi OP


 eivei A_©vr r  †f±i eivei r  †f±‡ii GKK †f±i
2 2

ˆ ˆOP r xi yj

OP r x y


  





 

 vii  cÖ_g, wØZxq, Z…Zxq I PZz_© PZzf©v‡M †h †Kvb we› ỳi Ae ’̄vb †f±i h_vμ‡g ˆ ˆ ˆ ˆ ˆ ˆ, ,xi yj xi yj xi yj      

I ˆ ˆxi yj  Ges G‡`i Kv‡Z©mxq ’̄vbvsK h_vμ‡g      , , , , ,x y x y x y    I  ,x y  
 

Ae ’̄vb †f±i (Position vector) t †Kv‡bv wbw`©ó we› ỳi mv‡c‡ÿ Ab¨ †h 
†Kv‡bv we›`yi Ae ’̄vb †h †f±i Øviv wb‡ ©̀k Kiv nq, Zv‡K H we› ỳi Ae ’̄vb 
†f±i e‡j| 
aiæb, X -Aÿ Ges Y -Aÿ O  we› ỳ‡Z ci¯úi j¤^fv‡e †Q` K‡i‡Q| 
Zvn‡j O GKwU wbw`©ó we› ỳ Ges g~jwe› ỳ| O  we› ỳi mv‡c‡ÿ †h †Kv‡bv we› ỳ  
P  Gi Ae ’̄vb †f±i n‡jv OP


 | OP r


 n‡j, r ‡K P we› ỳi Ae ’̄vb 
†f±i ejv nq| Ae ’̄vb †f±i‡K me©`v abvZ¥K aiv nq| GLv‡b O  we› ỳ‡K 
†f±i - g~jwe› ỳ (vector origin) ejv nq| KL‡bv KL‡bv Ae ’̄vb †f±i‡K 
e¨vmva© †f±i (radius vector) ejv nq| wØgvwÎK ’̄vbvsK e¨e ’̄vq †Kv‡bv we›`y 
P Gi Kv‡Z©mxq ’̄vbvsK  ,x y n‡j, P  we› ỳi Ae ’̄vb †f±i 

  ˆ ˆOP r P r xi yj   


| 
Abyiƒcfv‡e, wÎgvwÎK ¯’vbvsK e¨e ’̄vq †Kv‡bv we›`y P Gi ’̄vbvsK 

 , ,x y z n‡j, P  we› ỳi Ae ’̄vb †f±i   ˆˆ ˆOP r P r xi yj zk    


| 
aiæb,O  g~jwe› ỳ Ges ,A B  Ab¨ ỳBwU we› ỳi Ae ’̄vb †f±i h_vμ‡g 

,OA u


OB v


 | Zvn‡j †f±i we‡qvM wewa Abymv‡i  

,AB v u OB OA   
  

 nq| 
 

 
 
 

r  ĵ  

î  

P  

O
 

X
 

Y
 

Z
k̂

rĵ

îO

P

X

Y

v  

u  

B  

A  O  
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D`vniY 1:  4,3M  we› ỳi Ae ’̄vb †f±i wbY©q Kiæb|  
mgvavb: aiæb, OX  I OY  h_vμ‡g X -Aÿ Ges Y -Aÿ| 

 4,3M  we› ỳwU XY  Z‡j ’̄vcb K‡i OM †hvM Kiæb| OX  
-Gi Dci MN  j¤¢ wbb| Zvn‡j 4ON   Ges 3NM  | GLb  
†f±i †hv‡Mi wÎfzR-m~Îvbymv‡i OMN  wÎfzR †_‡K cvB, 
OM ON NM 
  

 
ˆ ˆ4 3OM i j  


 

AZGe  4,3M we› ỳi Ae ’̄vb †f±i ˆ ˆ4 3i j  | 

wefw³KiY m~Î ev wefw³KiY we› ỳi Ae ’̄vb †f±i t O †f±i g~jwe› ỳ Ges ,P Q  we› ỳi Ae ’̄vb †f±i h_vμ‡g 
,OP u OQ v 

 
|  R  we› ỳwU PQ  †K :m n  Abycv‡Z AšÍwe©f³ 

Ki‡j R  we› ỳi Ae ’̄vb †f±i wbY©q Ki‡Z n‡e|  
aiæb, R  we› ỳi Ae ’̄vb †f±iOR r


| kZ©g‡Z, : :PR RQ m n

 
 

ev, 
PR m

nRQ



  ev, 

m
PR RQ

n
   
 

 
 

GLb, †f±i †hv‡Mi wÎfzR-m~Îvbymv‡iOPR  wÎfzR †_‡K cvB, 
OP PR OR 
  

 ev, PR OR OP 
  

  
Abyiƒcfv‡e, ORQ  wÎfzR †_‡K cvB, OR RQ OQ 

  
 ev, RQ OQ OR 

  
 

 m
OR OP OQ OR

n
     
 

   
 ev,  m

r u v r
n

    
 

 ev,    r u n m v r    

 ev, rn un mv mr    ev, rn mr mv un    ev,  m n r mv nu     ,
mv nu

r
m n


 


 hv wb‡Y©q 

wefw³ R  we› ỳi Ae ’̄vb †f±i wb‡ ©̀k K‡i|  
GLv‡b  i  hw` R  we› ỳwU PQ  †iLvs‡ki ga¨we›`y nq, ZLb m n  nq Z‡e, 

   1

2 2

n u vnv nu
r u v

n n n


    


 ev, 2u v r   ev, 2OP OQ OR 

  
 n‡e| 

 ii  hw` R  we› ỳwU PQ  †iLvsk‡K :m n  Abycv‡Z ewnwe©f³ K‡i Z‡e, 
mv nu

r
m n


 


 n‡e| 

 iii , ,P Q R  Gi Ae ’̄vb †f±i h_vμ‡g , ,u v w  n‡j , ,P Q R  we› ỳÎq mg‡iL n‡e hw` Ges ‡Kej 

hw` .PR k PQ
 

 ev,  w u k v u    nq| 

 iv PQ †iLvsk hw` R  we› ỳ‡Z1: 2  Abycv‡Z AšÍwe©f³ nq Z‡e,  

2. 1.PR RQ
 

 
1

3
PR PQ 
 

 Ges
2

3
RQ PQ
 

 

D`vniY 2: P IQ  ỳBwU we›`yi ’̄vbvsK h_vμ‡g  4,6P  I  11, 4 .Q  i P  we› ỳi Ae ’̄vb †f±i,  ii Q  

we› ỳi Ae ’̄vb †f±i I  iii PQ  wbY©q Kiæb| 
mgvavb: aiæb, OX  I OY  h_vμ‡g X -Aÿ Ges Y -Aÿ| 
 4,6P  I  11, 4Q  we› ỳ ỳBwU XY -Z‡j ’̄vcb K‡i PQ  

†hvM Kiæb| 

R  

Q  

P  

r

v

u

n

m

R

Q

PO

N  

 4,3M  

O
 

X

Y
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d‡j,  i P  we› ỳi Ae ’̄vb †f±i, 
4ˆ ˆ4 6 .
6

OP i j
 

    
 

 

 ii Q  we› ỳi Ae ’̄vb †f±i, 
11ˆ ˆ11 4 .
4

OQ i j
 

    
 

 

 iii     7ˆ ˆ ˆ ˆ ˆ ˆ11 4 4 6 7 2 .
2

PQ i j i j i j
 

         
 

 

 
 cv‡VvËi g~j¨vqb 6.3- 

 

1.  wZbwU we› ỳi Ae ’̄vb †f±i h_vμ‡g ˆˆ ˆ2 3 ,i j k  ˆˆ ˆ 8i j k    Ges 
ˆˆ ˆ4 4 6i j k    n‡j †`Lvb †h, we› ỳ 

wZbwU GKwU mgevû wÎfzR MVb K‡i| 
2.  

ˆˆ ˆ2 3 4OA i j k  


 Ges ˆˆ ˆ4 3 2OB i j k  


 n‡j, AB


 Gi gvb wbY©q Kiæb| 

3.  P  Ges Q Gi ’̄vbvsK h_vμ‡g  4, 2,7  Ges  3, 4, 1  IO  g~jwe› ỳ | 

  i  Ae ’̄vb †f±i Kv‡K e‡j?  

  ii PQ


 wbY©q Kiæb| 

  iii †`Lvb †h, OPQ  wÎfzRwU mgwØevû| 

4.  cÖgvY Kiæb †h,  1, 1, 1 ,A    3,3,1B  Ges  1, 4, 4  we› ỳ wZbwU GKwU ‡Mvj‡Ki Dci Aew ’̄Z, hvi 

†K› ª̀  0,1, 2P | 

   P GesQ we› ỳi ’̄vbvsK h_vμ‡g  3, 5  Ges  8,10 | D³ Z‡_¨i wfwË‡Z 5 - 7 bs cÖ‡kœi DËi w`b| 
5.  P  we› ỳi Ae ’̄vb †f±i †KvbwU? 
    (K) ˆ ˆ3 5i j   (L) 

ˆ ˆ5 3i j    (M) 
ˆ ˆ3 5i j    (N) 

ˆ ˆ3 5i j   
6.  Q  we› ỳi Ae ’̄vb †f±i †KvbwU? 
    (K) ˆ ˆ8 10i j    (L) 

ˆ ˆ8 10i j    (M) 
ˆ ˆ8 10i j    (N) 

ˆ ˆ8 10i j   

7.  PQ


 Gi gvb KZ? 

   (K) 646    (L) 366    (M) 346    (N) 696  
 
 
 
 wØgvwÎK R¨vwgwZi mgm¨v mgvav‡b †f±i  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wØgvwÎK R¨vwgwZi mgm¨v mgvav‡b †f±‡ii cÖ‡qvM Ki‡Z cvi‡eb| 

 
gyL¨ kã  mvgvšÍwiK, UªvwcwRqvg, Aa©e„Ë ’̄ †KvY, ga¨gv, fi‡K› ª̀, i¤̂m, cÂfyR 
 

Y  

X  

 11, 4Q  

 4,6P

O  

cvV 6.4 
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  g~jcvV-  
 

wØgvwÎK R¨vwgwZi mgm¨v mgvav‡b †f±i 
D`vniY 1: †f±i c×wZ‡Z cÖgvY Kiæb †h, wÎfz‡Ri †h †Kvb ỳB evûi ga¨we› ỳi ms‡hvM †iLvsk H wÎfz‡Ri Z…Zxq 
evûi A‡a©K I mgvšÍivj| 
mgvavb: g‡b Kiæb, ABC  - Gi AB  I AC evûØ‡qi ga¨we› ỳi ms‡hvM †iLvsk DE | cÖgvY  Ki‡Z n‡e †h, 

1

2
DE BC  Ges DE BC | ADE G †f±i  †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, AD DE AE 

  
 

ev,  iAE AD DE 
  

   

Abyiƒcfv‡e, ABC  G  iiAC AB BC 
  

   
†h‡nZz D  I E  h_vμ‡g AB  I AC  Gi ga¨we› ỳ e‡j cvB, 

2AB AD
 

 Ges 2AC AE
 

 
GLb (ii) ‡_‡K AC AB BC 

  
 

ev, 2 2AE AD BC 
  

    ev, 2( )AE AD BC 
  

 
ev, 2DE BC

 
  [ ( i) Øviv]  

AZGe, 
1

2
DE BC
 

  A_©vr 
1

2
DE BC  

Avevi BC


 Ges DE


†f±iØ‡qi aviK †iLv GKB A_ev mgvšÍivj n‡Z cv‡i| wKš‘ G‡ÿ‡Î aviK †iLv wfbœ| 

Kv‡RB BC


 Ges DE


†f±iØ‡qi aviK †iLv mgvšÍivj| myZivs
1

2
DE BC  Ges DE BC |(cÖgvwYZ)  

D`vniY 2: ABC  Gi BC  evûi ga¨we› ỳ D  n‡j †`Lvb †h, 2 .AB AC AD 
  

 
mgvavb: ABC  G BC  evûi ga¨we› ỳ D | ,A D  †hvM Kiæb| 

ABD G †f±i †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, †h‡nZz 
 iAB BD AD 

  
  

Abyiƒcfv‡e, ACD  G †f±i †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, 
 iiAC CD AD 

  
  

GLb (i) I (ii) †hvM K‡i cvB, AB BD AC CD AD AD    
     

 
ev,  2 iiiAB AC BD CD AD   
    

  

†h‡nZz ,D BC  Gi ga¨we› ỳ †m‡nZz BD CD  Ges BD


 ICD


 

 †f±i ỳBwUi aviK †iLv GKB, ˆ`N©¨ mgvb wKš‘ G‡`i w`K ci¯úi wecixZ| Kv‡RB, 0BD CD 
 

  
AZGe,  iii  ‡_‡K cvB, 0 2AB AC AD  

  
2 .AB AC AD  

  
(cÖgvwYZ) 

 

D`vniY 3: †f±i c×wZ‡Z cÖgvY Kiæb †h, mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÐZ K‡i|  
mgvavb: aiæb, PQRS  mvgvšÍwi‡Ki PR  IQS  ỳBwU KY©| cÖgvY Ki‡Z n‡e †h, Giv ci¯úi‡K mgwØLwÐZ K‡i| 
aiv hvK, KY©Øq ci¯úio we› ỳ‡Z †Q` K‡i‡Q| g‡b Kiæb,  
PQ a


 I PS b


| †h‡nZz PQ SR  I PS QR  
SR a


 IQR b


 
PQR n‡Z cvB, PR PQ QR 

  
 

ev,  iPR a b 


  

E  D  

C  

A

B  
 

(wP‡Î †f±i clear Ki‡Z n‡e) 

b

a

O

S R

QP

D  C  B  

A  
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Avevi, PQS  n‡Z cvB, PQ QS PS 
  

 
ev, QS PS PQ 
  

 
ev,  iiQS b a 


  

†h‡nZz PR


I PO


 mg‡iL, GKwU †¯‹jvi ivwk k  Gi Rb¨ cvB,  iiiPO k PR
 

  ev,  PO k a b 


 

Avevi, †h‡nZz QS


IQO


 mg‡iL, GKwU †¯‹jvi ivwk  Gi Rb¨ cvB,  ivQO QS
 

  ev, 
 QO b a 


 

GLb PQO  n‡Z cvB, PQ QO PO 
  

  
ev,    a b a k a b     ev,    1 0k a k b        
†h‡nZz a  Ib  GKB †iLvq Aew ’̄Z bq, Kv‡RB Avgiv cvB, 1 0k     I 0.k    G‡`i mgvavb K‡i 

cvB, 
1

.
2

k    myZivs k  I   Gi gvb  iii  I  iv  - G ewm‡q cvB 
1

2
PO PR
 

  Ges    
1

.
2

QO QS
 

 

A_©vr mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÐZ K‡i| (cÖgvwYZ) 
weKí cÖgvY t P we› ỳ‡K g~jwe› ỳ Ges PQ a


 I PS b


 aiæb| †h‡nZz PS  Ges QR  ci¯úi mgvb I 

mgvšÍivj| myZivs .PS QR b 
 

 Abyiƒcfv‡e, PQ  Ges SR  ci¯úi mgvb I mgvšÍivj nIqvq 
PQ SR a 
 

|Q  I S  we› ỳØ‡qi Ae ’̄vb †f±i h_vμ‡g a  I b | Zvn‡jQS  K‡Y©i ga¨we› ỳi Ae ’̄vb 

†f±i .
2

a b
  Avevi, †f±i †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, PQ QR PR 

  
 ev, a b PR 


 A_©vr R  

we› ỳi Ae ’̄vb †f±i .a b   Zvn‡j PR  K‡Y©i ga¨we› ỳi Ae ’̄vb †f±i .
2

a b
 †h‡nZz PR  IQS  KY© ỳBwUi 

ga¨we› ỳi Ae ’̄vb †f±i GKB A_©vr .
2

a b
 myZivs mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÐZ K‡i| (cÖgvwYZ) 

  

D`vniY 4: ABC - Gi ,BC CA  Ges AB  evûi ga¨we› ỳ h_vμ‡g ,P Q  Ges R |  a †f±i †hv‡Mi wÎfzR 

m~Î ev mvgvšÍwiK m~Î eY©bv Kiæb|  b AB


 I BC


†f±iØq‡K  BQ


 I CR


†f±iØ‡qi gva¨‡g cÖKvk Kiæb|  
 c cÖgvY Kiæb †h, 0 0.AP BQ CR   

  
 

mgvavb:  a  c~‡e© cÖ`Ë|  

 b  aiæb ABC  - Gi ,BC CA  Ges AB  evûi ga¨we› ỳ  
h_vμ‡g ,P Q  Ges R | ,AP BQ  Ges CR  ga¨gv¸wj 
ci¯úi‡KG  we› ỳ‡Z †Q` K‡i| AZGeG  wÎfzRwUi fi‡K› ª̀| 

,AP BQ  Ges CR  ga¨gv¸wj ci¯úi‡KG  we› ỳ‡Z 1: 2   

Abycv‡Z AšÍwe©f³ nq| GLb  2 2AB RB RG GB  
   

  

   1 2 2 4 4 2
2

3 3 3 3 3 3
RC QB CR BQ BQ CR

          
 

     
 

2 2

3 3
BC BG CG BQ CR   
    

 

 c BC - Gi ga¨we›`y P e‡j,  1

2
AP AB AC 
  

 

G
R Q

P CB

A
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Abyiƒcfv‡e,  1

2
BQ BA BC 
  

 Ges  1

2
CR CA CB 
  

 

  1

2
AP BQ CR AB AC BA BC CA CB       
        

 

                              1

2
AB BA AC CA BC CB     
     

  

                                1 1
0 0 0 0 0 0

2 2
        (cÖgvwYZ)  

 

D`vniY 5: UªvwcwRqv‡gi wZh©K evû ỳBwUi ga¨we›`yi ms‡hvRK †iLvsk mgvšÍivj evû ỳBwUi mgvšÍivj Ges ˆ`‡N©¨ 
Zv‡`i †hvMd‡ji A‡a©K| 
mgvavb: aiæb PQRS  UªvwcwRqv‡gi PQ  I SR  evû ỳBwU mgvšÍivj Ges PS  I QR  evû ỳBwU wZh©K| wZh©K 
evû ỳBwUi ga¨we›`y h_vμ‡g M  I N | cÖgvY Ki‡Z n‡e †h, MN  †iLvsk 

PQ  I SR  mgvšÍivj evû ỳBwUi mgvšÍivj Ges  1

2
MN PQ SR  | 

GLb, †f±i †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB 

 MP PQ QN MP PQ QN MQ QN MN       
        

 

Ges  MS SR RN MS SR RN MR RN MN       
        

 
mgZv ỳBwU GK‡Î †hvM K‡i cvB, 

     MP MS PQ SR QN RN MN MN      
       

 

ev,  0 0 2PQ SR MN   
  

(†h‡nZy MP


 I MS


 Ges QN


 I RN


 †f±i ỳBwUi aviK†iLv GKB,ˆ`N©¨ 

mgvb wKš‘ w`K ci¯úi wecixZ; Kv‡RB 0MP MS 
 

 Ges 0QN RN 
 

) 

AZGe  2 0 0 0 0MN PQ SR PQ SR PQ SR         
      

   1

2
MN PQ RS 
  

 

G†ÿ‡Î PQ


 I SR


 mgvšÍivj †f±i nIqvq G‡`i †hvMd‡ji aviK†iLv cÖZ¨KwU †f±‡ii aviK†iLvi mgvšÍivj; 
d‡j 2MN


 ev,  MN


 †f±iwUi aviK†iLv PQ


 I SR


†f±i ỳBwUi mgvšÍivj| †iLvi 
Avevi PQ


 I SR


 mgvšÍivj Ges GKB w`K wewkó †f±i nIqvq PQ SR
 

†f±iwUi ˆ`N©¨ PQ  I SR  evû ỳBwUi 

ˆ`‡N©¨i †hvMd‡ji mgvb| A_©vr  1

2
MN PQ RS  (cÖgvwYZ) 

 

 
 cv‡VvËi g~j¨vqb 6.4- 

 

1.   a ABC  - Gi ,BC a CA b 
 

 Ges BA c


n‡j, †`Lvb †h, a b c   

     b ABC  - G D  we› ỳ BC


evûi ga¨we› ỳ| AB c


 Ges AC b


 n‡j, †`Lvb †h,  1

2
AD b c 


 

 c OPQ  - GOP a


 Ges ;OQ b


PQ †iLvi Dci R Ggb GKwU we› ỳ †hb, 2 .PQ QR  cÖgvY 

Kiæb †h,  2
.

3
PR b a 


 

2.   †f±i c×wZ‡Z cÖgvY Kiæb †h, wÎfz‡Ri ga¨gv wZbwU mgwe›`y| 
3.  †f±i c×wZ‡Z cÖgvY Kiæb †h, i¤̂‡mi KY©Øq ci¯úi‡K mgwØLwÐZ K‡i| 

G  
R  Q  

P  C  B  

A  

N M 

S R 

Q 
P 
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4.  †f±‡ii mvnv‡h¨ cÖgvY Kiæb †h, Aa©e„Ë ’̄ †KvY GK mg‡KvY| 
5.  †f±i c×wZ‡Z †`Lvb †h, i¤̂‡mi KY©Øq ci¯úi‡K j¤̂fv‡e †Q` K‡i| 
6.  †h †Kv‡bv PZzf©~‡Ri evû¸wji ga¨we› ỳ mshy³ Ki‡j GKwU mvgvšÍwiK Drcbœ nq, cÖgvY Kiæb| 
7. M Ges N  we› ỳ ỳBwU PQRS  PZzf©~‡Ri PR IQS  KY© ỳBwUi ga¨we›`y| ‡`Lvb †h, 

 a 4PQ PS RQ RS NM   
    

 b 2PQ QR RS PS AD   
    

 

8. PQRST  GKwU cÂfyR; , ,PQ a QR b RS c  
  

 Ges ST d


 n‡j, ‡`Lvb †h, .PT a b c d   


 
9.  a ABC wÎfz‡Ri ,BC CA  I AB  evûi ga¨we› ỳ h_vμ‡g ,D E  I F  n‡j, BE


 I CF


†f±i ỳBwU‡K 

    AB


 I AC


†f±i ỳBwUi †hvMvkªqx mgv‡e‡k cÖKvk Kiæb | 
 b OAC wÎfz‡R AC  evûi ga¨we›`y ;B hw` OA a


 GesOB b


 nq, Z‡e OC


†f±i‡K a  Ib  Gi 

gva¨‡g    cÖKvk Kiæb| 
     c ,OP a


OQ b


Ges OR a b 


n‡j,OPRQ Kx ai‡Yi PZzf©yR? 

10. ABC wÎfz‡Ri BC evûi ga¨we› ỳ D n‡j, †`Lvb †h,  2 2 2 22AB AC AD BD    
11. PQR  wÎfz‡R ,QR RP  I PQ  evûÎ‡qi ga¨we›`y ,L M  I N  n‡j, cÖgvY Kiæb †h, 

0.PL QM RN  
  

 
12. A  I B -Gi Ae ’̄vb †f±i h_vμ‡g a  Ib  n‡j, AB - Gi Dcwiw ’̄Z C  we› ỳi Ae ’̄vb †f±i wbY©q Kiæb 

†hb, 3AC AB
 

nq| 
13.  a ,A ,B C  we› ỳÎ‡qi Ae ’̄vb †f±i h_vμ‡g ,a ,b ;c ABCD  mvgvšÍwi‡Ki D  we› ỳi Ae ’̄vb †f±i wbY©q 

Kiæb| 

  b ABCDE  GKwU cÂfyR n‡j, cÖgvY Kiæb †h, 3AB AE BC DC ED AC AC     
      

 
14. †f±i c×wZ‡Z cÖgvY Kiæb †h, wÎfz‡Ri kxl© we› ỳ †_‡K wecixZ evûi Dci AswKZ j¤̂Îq mgwe› ỳ| 
15. PQR  -Gi ,QR RP  I PQ  evûi ga¨we› ỳ wZbwU h_vμ‡g ,U V  I W  n‡j, wb‡Pi †KvbwU wVK ? 
   (K) 0PU QV RW    (L) 0PU QV RW      
  (M) 0PU QV RW    (N) 0PU QV RW    
 
 
 
 wÎgvwÎK RM‡Z †f±i  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wÎgvwÎK RM‡Z †f±‡ii AskK wbY©q Ki‡Z cvi‡eb, 
 wÎgvwÎK RM‡Z  î , ĵ , k̂   e¨vL¨v Ki‡Z cvi‡eb, 
 †f±i‡K î , ĵ , k̂  -Gi gva¨‡g cÖKvk Ki‡Z cvi‡eb, 
 wÎgvwÎK RM‡Z †f±‡ii †hvM I †¯‹jvi ¸wYZK‡K î , ĵ , k̂  -Gi gva¨‡g cÖKvk Ki‡Z cvi‡eb| 

 

gyL¨ kã  wÎgvwÎK ’̄vbvsK, wÎgvwÎK RM‡Z GKK †f±i, †f±‡ii gvb ev ˆ`N©¨, wÎgvwÎK RM‡Z †f±‡ii 
†hvMdj 

 

cvV 6.5 
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  g~jcvV-  
 

wÎgvwÎK RM‡Z †f±i ˆˆ ˆ, ,i j k  Gi e¨vL¨v t wÎgvwÎK ¯’vbvs‡K wZbwU abvZœK Aÿ eivei 
†h wZbwU GKK †f±i we‡ePbv Kiv nq Zv‡K AvqZ GKK †f±i e‡j|  
Kv‡Z©mxq ’̄vbvs‡K ,X Y I Z -A‡ÿi abvZœK w`‡K GKK †f±i‡K ˆ ˆ,i j  I k̂  Øviv 
cÖKvk Kiv nq|  
wÎgvwÎK RM‡Z      ˆˆ ˆ1,0,0 , 0,1,0 , 0,0,1i j k   |  

wÎgvwÎK RM‡Z †f±i ˆˆ ˆxi yj zk  †f±i‡K 

x

y

z

 
 
 
 
 

ev,  , ,x y z ØvivI cÖKvk Kiv hvq| 

wÎgvwÎK ( 3  RM‡Z) ’̄vbvsK c×wZ‡Z †f±i we‡kølY ev AskK wbY©q 
aiæb, ,OX OY  IOZ †iLvÎq ci¯úiO  we› ỳ‡Z mg‡Kv‡Y 
wgwjZ n‡q‡Q, Zvn‡j O g~jwe› ỳ Ges †iLvÎq 
h_vμ‡g ,X Y I Z Aÿ (AvqZ-Aÿ) wb‡`©k K‡i|  
g‡b Kiæb, ,X Y I Z -A‡ÿi w`‡K GKK †f±i h_vμ‡g ˆ ˆ,i j  I 
k̂  Ges †Kv‡bv we› ỳ P  Gi Kv‡Z©mxq ¯’vbvsK  , ,x y z | d‡j 
wPÎ †_‡K cvB, ,OA x OB y Ges .OC z Avevi, GKK 
†f±‡ii msÁv †_‡K  cvB, 

ˆ ˆOA OA
i OA xi

OA x
   
  

Abyiƒ‡c ˆOB yj


 Ges ˆ.OC zk


 

g~jwe› ỳ O  Gi mv‡c‡ÿ P  we› ỳi Ae ’̄vb †f±i ,OP


GLbOP Gi ˆ`N©¨ r  n‡j, 
OPD  G  1OP OD DP 

  
  

Ges OBD  G  2OD OB BD 
  

  

AZGe,OP OB BD DP OB OC OA     
      

 
†h‡nZz DP OA

 
I BD OC
 

Ges hLb ,X Y I Z -A‡ÿi w`‡K GKK †f±i h_vμ‡g ˆ ˆ,i j  I 
ˆ.k OP OA OB OC   

   
|  

myZivs ˆˆ ˆr xi yj zk    GB †f±iwU‡K mvaviY †f±i ev †h †Kv‡bv we› ỳ  , ,x y z  Gi Ae ’̄vb †f±i e‡j| 

GLv‡b , ,x y z  n‡jv AÿÎq eivei r †f±‡ii Dcvs‡ki gvb| , ,x y z  h_vμ‡g AÿÎ‡qi DciOP


†f±‡ii j¤̂ 
Awf‡ÿc Ges ˆ ˆ,xi yj  I ˆzk  h_vμ‡g AÿÎq eivei ˆˆ ˆOP r xi yj zk   


†f±‡ii AskK| 

 

†f±‡ii gvb ev ˆ`N©¨ wbY©q 
 2 2 2OP OD DP DP OD     

ev,  2 2 2 2OP OB BD DP BD OB    ev, 
2 2 2 2OP OA OB OC    ev, 

2 2 2 2r x y z    

myZivs, OP r


†f±‡ii gvb ev ˆ`N©¨, 2 2 2 .OP OP r r x y z     


 

 OP  eivei GKK †f±i, 2 2 2

ˆˆ ˆOP r xi yj zk

rOP x y z

 
 

 


  

 

k̂  

ĵ  

î  
O 

Z  

Y  

X  

F 

E 

D 

C 

B 

A  

k̂  

ĵ  

î  O 

Z  

Y  

X  

P 
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†f±i‡K ˆˆ ˆ, ,i j k Gi gva¨‡g cÖKvk  
ˆˆ ˆ, ,i j k Gi gva¨‡g  , ,r x y z †f±i‡K cÖKvk Ki‡j `uvovq ˆˆ ˆr xi yj zk    

†hgb-  1 2 3 1 2 3
ˆˆ ˆ, , .a a a a a i a j a k   Avevi, r †f±iwU hw` ,X Y I Z -A‡ÿi abvZ¥K w`‡Ki mv‡_ h_vμ‡g 

,   I †KvY Drcbœ K‡i Z‡e cos ,cos   I cos †K r †f±‡ii w`K †KvmvBb e‡j| 
 

AvqZ Aÿ eivei Aew ’̄Z GKK †f±i ˆˆ ˆ, ,i j k  Gi ˆewkó¨ e¨vL¨v 
,X Y I Z -Aÿ eivei Aew ’̄Z GKK †f±i h_vμ‡g ˆ ˆ,i j  I k̂  Gi Rb¨ 0ˆ ˆ ˆ ˆ. cos 0 1.1.1 1i i i i    

[ ˆ 1i   Ges î †f±iwU Zvi wb‡Ri mv‡_ o0 †KvY Drcbœ K‡i] Abyiƒcfv‡e, ˆ ˆˆ ˆ. . 1.j j k k   

Avevi, 0ˆ ˆ ˆ ˆ. cos90 1.1.0 0i j i j   [ ˆ ˆ 1i j  Ges î I ĵ †f±i ỳBwU Zv‡`i wb‡R‡`i g‡a¨ 090 †KvY 

Drcbœ K‡i] | Abyiƒcfv‡e, ˆ ˆˆ ˆ. . 0.j k k i   
 

wÎgvwÎK RM‡Z †f±‡ii †hvMdj I †¯‹jvi ¸wYZK‡K ˆˆ ˆ, ,i j k Gi gva¨‡g cÖKvk  
aiæb, O  kxl© we› ỳi mv‡c‡ÿ A  I B  Gi wÎgvwÎK Ae¯’vb †f±i 
h_vμ‡g 1 2 3

ˆˆ ˆOA a a i a j a k   


 I 1 2 3
ˆˆ ˆ .OB b b i b j b k   


 

OACB  mvgvšÍwiK AsKb K‡i Gi KY©Øq †hvM Kwi| †f±i †hv‡Mi 
mvgvšÍwiK m~Î cÖ‡qvM K‡i cvB,  

   1 2 3 1 2 3
ˆ ˆˆ ˆ ˆ ˆOC OA OB a b a i a j a k b i b j b k         

  
 

      1 1 2 2 3 3
ˆˆ ˆa b a b i a b j a b k        

  1 2 3, ,a a a  I  1 2 3, ,b b b †f±‡ii †hvMdj ev jwä  

     1 1 2 2 3 3
ˆˆ ˆa b i a b j a b k       

OAB  n‡Z cvB,    1 2 3 1 2 3
ˆ ˆˆ ˆ ˆ ˆAB OB OA b a b i b j b k a i a j a k         

  
 

                                                                  1 1 2 2 3 3
ˆˆ ˆb a i b a j b a k       

Avevi, m GKwU †¯‹jvi ivwk n‡j,    1 2 3 1 2 3 1 2 3
ˆ ˆˆ ˆ ˆ ˆ , ,ma m a i a j a k ma i ma j ma k ma ma ma        

 1 1 1, ,A x y z  I  2 2 2, ,B x y z  n‡j,      2 1 2 1 2 1
ˆˆ ˆAB x x i y y j z z k     


 wbY©q Kiæb| 

 

D`vniY 1:  1 1 1, ,A x y z  I  2 2 2, ,B x y z  n‡j,      2 1 2 1 2 1
ˆˆ ˆAB x x i y y j z z k     


 wbY©q Kiæb| 

mgvavb: g‡b Kiæb, O  g~jwe› ỳ | d‡j O we› ỳi mv‡c‡ÿ A  I B  Gi wÎgvwÎK  
Ae ’̄vb †f±i h_vμ‡g 1 1 1

ˆˆ ˆOA x i y j z k  


 I 2 2 2
ˆˆ ˆOB x i y j z k  


 

†f±i †hv‡Mi wÎfzR m~Î cÖ‡qvM K‡i cvB, OA AB OB 
  

 

ev,    2 2 2 1 1 1
ˆ ˆˆ ˆ ˆ ˆAB OB OA x i y j z k x i y j z k       

  
 

      2 1 2 1 2 1
ˆˆ ˆAB x x i y y j z z k     


 

 

  
wkÿv_x©i 

KvR 
ˆˆ ˆ3 2 4a i j k    I ˆˆ ˆ5 4 7b i j k    n‡j, (1) 5 2a b  I (2) 5 3a b  wbY©q 

Kiæb| 
 

 2 2 2, ,B x y z  

 1 1 1, ,A x y z  

O  

b

a

C
B

Z

Y

X  

O
A
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 cv‡VvËi g~j¨vqb 6.5- 

 

1. wÎgvwÎK ’̄vbvs‡K AvqZ GKK †f±i †KvbwU?  
 (K)  ˆ ˆ,i j   I k̂         (L) ˆ ˆ,i j  I k̂        (M) ˆ ˆ,i j  I k̂     (N) ˆ ˆ,i j  I k̂   
2. ˆˆ ˆ3 2 4 ,a i j k   ˆˆ5 6b i k   I ˆ ˆ5 4c i j   n‡j, 2 3a b c   KZ? 
     (K) ˆˆ ˆ28 18 38i j k     (L) ˆˆ ˆ24 21 13i j k     
 (M) ˆˆ ˆ15 17 25i j k     (N) 

ˆˆ ˆ28 10 16i j k    
 
 
 
 mij‡iLvi †f±i mgxKiY  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 mij†iLvi †f±i mgxKiY wbY©q I cÖ‡qvM Ki‡Z cvi‡eb| 

 
gyL¨ kã  mgvšÍivj mij†iLvi †f±i mgxKiY, mij†iLvi Kv‡Z©mxq mgxKiY, c¨vivwgUvi 
 

  g~jcvV-  
 

mij†iLvi †f±i mgxKiY (Vector equation of a straight line) 
†Kv‡bv wbw`©ó we› ỳMvgx wbw ©̀ó GKwU †f±‡ii aviK†iLvi mgvšÍivj mij†iLvi †f±i mgxKiY wbY©q Ki‡Z n‡e| 
Dccv`¨ 1: †`Lvb †h,  A a we› ỳMvgx Ges b †f±‡ii mgvšÍivj mij†iLvi †f±i mgxKiY r a tb  , †hLv‡b t  

GKwU c¨vivwgUvi Ges AviI †`Lvb †h, G‡K    0r a b    AvKv‡iI cÖKvk Kiv hvq|  

cÖgvY: aiæb,  A a  we› ỳMvgx Ges b †f±‡ii mgvšÍivj mij†iLv .AB   AB  

Gi Dci †h †Kv‡bv we› ỳ  P r  nB‡j  1AP r a 


  

†h‡nZz AP


Ges b mgvšÍivj,  2AP tb


 †hLv‡b t  GKwU c¨vivwgUvi| 

GLb  1  Ges  2  ‡_‡K cvB,  3r a tb r a tb      (cÖgvwYZ) 

Avevi, AP


Ges b mgvšÍivj nIqvq Dnv‡`i †f±i ¸Yb k~b¨ n‡e| A_v©r 

   0 0 4AP b r a b     


 (cÖgvwYZ) 

GLv‡b  3  A_ev  4  mij†iLvwUi wb‡Y©q †f±i mgxKiY|  
 

mij†iLvi †f±i mgxKiY, r a tb   Gi Kv‡Z©mxq (wÎgvwÎK) AvKvi 
g‡b Kiæb, ˆˆ ˆ ,r ix jy kz   1 1 1

ˆˆ ˆa ix jy kz    Ges ˆˆ ˆ .b il jm kn    Zvn‡j r a tb  †_‡K cvB, 

 1 1 1
ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆix jy kz ix jy kz t il jm kn         

ev, 1 1 1
ˆˆ ˆ( ) ( ) ( ) 0.i x x tl j y y tm k z z tn          

†h‡nZz ˆˆ ˆ, ,i j k  Awbf©ikxj †f±i ( ˆˆ ˆ, ,i j k Gi mnM mgxK…Z K‡i), myZivs Avgiv cvB, 

B

b

 P r A a

O 

cvV 6.6 
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1 1 10, 0, 0x x tl y y tm z z tn          

1 1 1, ,x x tl y y tm z z tn       1 1 1x x y y z z
t

l m n

  
    1 1 1x x y y z z

l m n

  
    

†bvU t 1 1 1x x y y z z

l m n

  
   mij†iLvi †f±i mgxKiY  1 1 1

ˆ ˆˆ ˆ ˆ ˆ ,r ix jy kz t il jm kn t       GKwU 

c¨vivwgUvi| A_v©r mij†iLvi †f±i mgxKiY r a tb   Gi Kv‡Z©mxq mgxKiY  1 1 1x x y y z z
t

l m n

  
    

 

Dccv`¨ 2: cÖgvY Kiæb †h,  A a we› ỳMvgx Ges ( )B b  I  C c  we› ỳØ‡qi ms‡hvM mij†iLvi mgvšÍivj mij†iLvi 

†f±i mgxKiY  r a t c b   †hLv‡b t  GKwU c¨vivwgUvi A_ev     0r a c b    | 

cÖgvY: aiæb,  A a we› ỳMvgx Ges ( )B b  I  C c  we› ỳØ‡qi  
ms‡hvM mij†iLvi mgvšÍivj mij†iLv .AM  AM Gi Dci †h 
 †Kv‡bv we› ỳ  P r  nB‡j,  1AP r a 


   

Avevi,  2BC c b 


  

†h‡nZz AP


 Ges BC


 mgvšÍivj, myZivs AP tBC
 

,†hLv‡b t  GKwU c¨vivwgUvi|  r a t c b     

 r a t c b     (cÖgvwYZ) 

Avevi, AP


 Ges BC


 mgvšÍivj nIqvq Dnv‡`i †f±i ¸Yb k~b¨ n‡e| 
A_v©r    0 0.AP BC r a c b      

 
 (cÖgvwYZ) 

 

Dccv`¨ 3: cÖgvY Kiæb †h,  A a Ges ( )B b  we› ỳMvgx mij†iLvi †f±i mgxKiY  r a t b a    
†hLv‡b t GKwU c¨vivwgUvi A_ev     0r a b a    | 
cÖgvY: aiæb,  A a Ges ( )B b  we› ỳMvgx mij†iLv .AC AC  Gi Dci  

GKwU we› ỳ  P r  nB‡j,  1AP r a 


 Ges  2AB b a 


  

†h‡nZz AB


 Ges AP


 mg‰iwLK| myZivs  3AP t AB
 

 ,†hLv‡b t  
 GKwU c¨vivwgUvi| 
 1 ,  2  Ges  3 †_‡K cvB,  r a t b a    

   4r a t b a      Avevi, AB


 Ges AP


 mg‰iwLK 

 nIqvq Dnv‡`i †f±i ¸Yb k~b¨ n‡e| A_v©r      0 0 5AP AB r a b a      
 

   

GLv‡b  4  A_ev  5 mij†iLvwUi wb‡Y©q †f±i mgxKiY|  
†bvU t hw` 0a   nq, Z‡e mij†iLvwU g~jwe› ỳMvgx n‡e| G‡ÿ‡Î mij†iLvwU n‡e .r tb  
mij†iLvi †f±i mgxKiY wbY©q I cÖ‡qvM: 
D`vniY 1: ˆˆ ˆ3 2 5i j k   we› ỳMvgx Ges ˆˆ ˆ2 4i j k  †f±‡ii mgvšÍivj mij†iLvi mgxKiY †f±i I Kv‡Z©mxq 
AvKv‡i wbY©q Kiæb| 

 mgvavb: aiæb, ˆˆ ˆ3 2 5a i j k    Ges ˆˆ ˆ2 4b i j k    | Zvn‡j a  we› ỳMvgx Ges b †f±‡ii mgvšÍivj 
mij†iLvi wb‡Y©q mgxKiY .r a tb   GLv‡b t  GKwU c¨vivwgUvi| GLb ˆˆ ˆr xi yj zk    

 ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ3 2 5 2 4xi yj zk i j k t i j k          

       ˆ ˆˆ ˆ ˆ ˆ2 3 2 5 4 1xi yj zk t i t j t k           

M   P r  

 C c   B b  

 A a  

 B b  C   P r A a

O 
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GLv‡b 
ˆˆ ˆ, ,i j k Awbf©ikxj †f±i| myZivs ˆˆ ˆ, ,i j k  Gi mnM mgxK…Z K‡i cvB, 2 3, 2, 5 4x t y t z t       

3 2 5
, ,

2 1 4

x y z
t t t

  
   


 3 2 5
2

2 1 4

x y z  
  


  

GLv‡b  1  mij†iLvi †f±i mgxKiY I  2  mij†iLvi Kv‡Z©mxq mgxKiY| 
 

D`vniY 2:  1, 2, 3  we› ỳMvgx Ges  2,3, 1  I  3,5, 2  we› ỳØ‡qi ms‡hvM mij†iLvi mgvšÍivj mij†iLvi 
†f±i mgxKiY wbY©q Kiæb| 
mgvavb: g‡b Kiæb,  1, 2, 3  we› ỳi Ae ’̄vb †f±i a  Ges  2,3, 1  I  3,5, 2  we› ỳØ‡qi ms‡hvM †f±i ,b  

Zvn‡j ˆˆ ˆ2 3a i j k    Ges       ˆ ˆˆ ˆ ˆ ˆ3 2 5 3 2 1 2 3b i j k i j k         | AZGe  1, 2, 3  

we› ỳMvgx Ges  2,3, 1  I  3,5, 2  we› ỳØ‡qi ms‡hvM mij†iLvi mgvšÍivj wb‡Y©q mij†iLvi †f±i 
mgxKiY .r a tb   GLv‡b t  GKwU c¨vivwgUvi| 

 ˆ ˆˆ ˆ ˆ ˆ2 3 2 3r i j k t i j k             ˆˆ ˆ1 2 2 3 3 ,r t i t j t k        †hLv‡b ˆˆ ˆ .r xi yj zk    
BnvB wb‡Y©q mij†iLvi †f±i mgxKiY| 
 

D`vniY 3:  1, 2,3  Ges  4, 3,1  we› ỳMvgx mij†iLvi †f±i mgxKiY wbY©q Ki‡Z n‡e| 

mgvavb: g‡b Kiæb,  1, 2,3  Ges  4, 3,1  we› ỳØ‡qi Ae ’̄vb †f±i h_vμ‡g a  Ges .b  myZivs ˆˆ ˆ2 3a i j k    

Ges ˆˆ ˆ4 3b i j k    we› ỳMvgx mij†iLvi wb‡Y©q †f±i mgxKiY  r a t b a    

 ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ2 3 4 3 2 3r i j k t i j k i j k           ˆ ˆˆ ˆ ˆ ˆ2 3 3 5 2r i j k t i j k        

      ˆˆ ˆ1 3 2 5 3 2 ,r t i t j t k       †hLv‡b ˆˆ ˆ .r xi yj zk    BnvB wb‡Y©q mij†iLvi †f±i mgxKiY| 
 

  

wkÿv_x©i 
KvR 

1.  3, 2,1  Ges  4,1, 2  we› ỳMvgx mij†iLvi †f±i mgxKiY wbY©q Kiæb| 

2.  2, 1,3  we› ỳMvgx Ges  1,3, 2  I  3,5,1  we› ỳØ‡qi ms‡hvM mij†iLvi 
mgvšÍivj mij†iLvi †f±i mgxKiY wbY©q Kiæb| 

 

 
 cv‡VvËi g~j¨vqb 6.6- 

 

1. g~jwe› ỳ I ˆˆ ˆ3 3 6P i j k   


†f±‡ii mgvšÍivj mij†iLvi mgxKiY wbY©q Kiæb| 
2.  2,1,3P   we› ỳMvgx I ˆˆ ˆ4 5Q i j k  


†f±‡ii mgvšÍivj mij†iLvi mgxKiY wbY©q Kiæb| 

3.   2,2,2P  Ges  5,5,5Q  we› ỳMvgx mij†iLvi mgxKiY wbY©q Kiæb| 
 

 
 †f±‡ii †¯‹jvi ¸Yb  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †f±‡ii †¯‹jvi ¸Yb e¨vL¨v Ki‡Z cvi‡eb, 

cvV 6.7 
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 †¯‹jvi ¸Y‡Ri ag© e¨vL¨v I cÖ‡qvM Ki‡Z cvi‡eb, 
 ỳBwU †f±‡ii †¯‹jvi ¸YR‡K †f±i ỳBwUi Ask‡Ki gva¨‡g cÖKvk Ki‡Z cvi‡eb| 

 
gyL¨ kã  †f±‡ii †¯‹jvi ev WU& ¸Yb, Awf‡ÿc, †f±‡ii AskK, †f±‡ii Dcvsk 
 

  g~jcvV-  
 

GKwU †f±‡ii mv‡_ Aci GKwU †f±‡ii ¸Yb ỳB fv‡e n‡Z cv‡i, h_v- (1) †f±‡ii †¯‹jvi ev WU& ¸Yb Ges (2) 
†f±‡ii †f±i ¸Yb| 
†f±‡ii †¯‹jvi ev WU& ¸Yb (Scalar product or dot product of two vectors) 
ỳBwU †f±i u Ges v Gi ga¨eZ©x †KvY  0    n‡j, cosuv  ‡K †f±i 
ỳBwUi †¯‹jvi ¸Yb  ev WU& ¸Yb e‡j, hv‡K .u v  Øviv cÖKvk Kiv nq| A_©vr 
. cos cos ;u v u v uv  

 
GLv‡b u u Ges v v | ỳBwU †f±‡ii †¯‹jvi 

¸Yb GKwU †¯‹jvi ivwk| 
†bvU t (1) `yBwU †f±i ci¯úi j¤̂ n‡j, cos 0  Ges . 0.u v   
(2) ỳBwU †f±i ci¯úi mgvšÍivj ev mg‡iL n‡j, cos 1  Ges . . .u v u v

 
(3) †f±i ỳBwUi w`K wecixZ n‡j, A_©vr 0180   n‡j,  . . .u v u v uv  

 
(4)  ’̄~j†KvY n‡j, cos 0  Ges . 0;u v    m~²‡KvY n‡j, cos 0  Ges . 0.u v   
 (5) 0 2 2. . cos 0 .1u u u u u u   Avevi, (6) ˆ ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ. 1, . 1, . 1; . 0, . 0, . 0.i i j j k k i j j k k i       
 

ỳBwU †f±‡ii AšÍf©y³ †KvY  

u Ges v  ỳBwU Ak~b¨ †f±‡ii AšÍfy©³ †KvY  n‡j, . cosu v u v   ev, 
.

cos
.

u v

u v
 

 

 1 .
cos .

.

u v

u v
   

 

wÎgvwÎK RM‡Z †f±‡ii AskK wbY©q (Resolved part of a vector in three dimensional space) 
†f±‡ii Awf‡ÿc ev j¤^ Awf‡ÿc (Projection of a vector)  
aiæb, v PQ


 Ges u  †f±‡ii aviK †iLv AB | P IQ  we› ỳ †_‡K 

AswKZ j¤̂ AB †iLv‡K h_vμ‡g L I M we› ỳ‡Z †Q` K‡i| Avevi, P  
we› ỳ †_‡K AswKZ j¤̂  MQ †iLv‡K R  we› ỳ‡Z †Q` K‡i| AB †iLvi Dci 
v Gi Awf‡ÿc cosLM PR PQ   


cos ;v  †hLv‡b, u I 

v †f±i ỳBwUi  AšÍf©y³ †KvY   Ges 0 .   G‡K j¤^ Awf‡ÿcI ejv 
nq| GLb, PQR  wÎfz‡R  

cos
PR

PQ
  ev, cosPR PQ  ev,

. .
cos

u v u v
LM PQ v

u v u
   ,[

.
cos

.

u v

u v
  ] 

  

v  

u  

v

u





R

ML BA

P

Q
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 AB †iLvi Dciv Gi Awf‡ÿc
.u v

LM
u

  | Abyi~‡c, †`Lv‡bv hvq †h, u Gi Awf‡ÿc ev j¤̂ 

Awf‡ÿc
.u v

v
 | Ab¨fv‡e, wjLv hvq u †f±‡ii Dci ev eiveiv Gi Awf‡ÿc

.u v

u
 Gesv †f±‡ii Dci ev 

eivei u Gi Awf‡ÿc
.u v

v
  

†bvU: .
. cos cos

u v
u v u v v

u
    hv u †f±‡ii Dci v Gi Awf‡ÿc| Z ª̀ƒc 

.
cos

u v
u

v
   hv 

v †f±‡ii Dci u Gi Awf‡ÿc| 
 

GKwU †f±‡ii w`K eivei Aci GKwU †f±‡ii AskK ev Dcvsk (Component of vector) wbY©q  
u †f±‡ii Dciv Gi Awf‡ÿc, cos cos .OC OB v    aiæb, u  †f±i 

eivei GKK †f±i, ˆ .
u

u
u

  GLb Awf‡ÿc cosOC v  ‡K GKK †f±i û  

Øviv ¸Y Ki‡j ¸YdjOC


GKwU †f±i n‡e, hv u  †f±i eiveiv †f±‡ii Dcvsk 
ev AskK| 

A_©vru  †f±i eivei ev w`‡Kv †f±‡ii AskK  .
ˆ ˆcos .

u v
OC v u u

v
 


 

Abyiƒcfv‡e, v †f±i eiveiu †f±‡ii AskK  .
ˆ ˆcos .

u v
OD u v v

u
 


 

 

†bvU: (1) u †f±‡ii w`K eivei v  Gi Dcvs‡ki gvb I u  Gi Dci v  Gi Awf‡ÿc ev j¤^ Awf‡ÿc ci¯úi 
mgvb A_©vr Dcvsk I Awf‡ÿc Gi ciggvb GKB Ges w`K u  Gi w`K eivei| (2) †Kv‡bv †f±‡ii Dcvsk ev 
AskK GKwU †f±i ivwk Ges Awf‡ÿc ev j¤̂ Awf‡ÿc GKwU †¯‹jvi ivwk| 
 

  

wkÿv_x©i 
KvR 

1.
 

ˆˆ ˆ4 2 5u i j k    †f±‡ii Dci ˆˆ ˆ5 3 2v i j k   †f±‡ii Awf‡ÿc wbY©q 
Kiæb| 

2. ˆˆ ˆ2 4 6M i j k    eivei ˆˆ ˆ3 7 5N i j k   †f±‡ii Dcvsk wbY©q Kiæb| 
 
†¯‹jvi MyY‡Ri gva¨‡g †f±‡ii AskK (Component of vectors by dot product)  
aiæb, GKB mgZ‡j u Ges v †f±iØ‡qi AšÍM©Z †KvY θ, Zvn‡j v eivei u Gi AskK = cosu   
u  eivei v  Gi AskK = cosv   
wP‡Î, ,OA u


OB v


 
  v eivei u Gi AskK =OD  cosOA   

 
. .

cos
.

u v u v
u u

u v v
    [

.
cos

.

u v

u v
  ] 

 Avevi, u  eivei v  Gi AskK = cos cosOC OB v  
.u v

u
  

 

†¯‹jvi ev WU& ¸Y‡bi R¨vwgwZK e¨vL¨v  
ỳBwU †f±i u Ges v Gi ga¨eZ©x †KvY  0    n‡j,  

B 

θ 
090  

v D 

O 

090  
u

C 

A 

B 

θ 
090  

v D 

O 

090  
u

C 

A 
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cosuv  ‡K †f±i ỳBwUi †¯‹jvi ¸Yb    . cos cos cosu v uv u v v u    
 

aiæb, OA u


 Ges OB v


| A ‡_‡K OB Gi Dci AP j¤^ Ges B  
‡_‡KOA Gi Dci BQ j¤^ AsKb Kiæb|  
Zvn‡j,ON u eivei v Gi j¤^ Awf‡ÿc GesOM v  eivei u Gi j¤^ Awf‡ÿc| 

OBQ ‡_‡Kcos
OQ

OB
   ev, cos cosOQ OB v   [ v v OB 


  ]  

Avevi, OAP ‡_‡Kcos
OP

OA
   ev, cos cosOP OA u   [ u u OA 


  ] 

Zvn‡j,  . cosu v u v   ( u †f±‡ii gvb)(u eivei v Gi j¤̂ Awf‡ÿc) 
A_ev,  . cosu v v u   ( v †f±‡ii gvb)( v eiveiu Gi j¤̂ Awf‡ÿc) 
myZivs ỳBwU †f±‡ii †¯‹jvi ev WU& ¸YR n‡jv †h †Kvb GKwU †f±‡ii gvb Ges Zvi Dci AciwUi j¤̂ Awf‡ÿ‡ci 
¸Ydj| 
 

†¯‹jvi ¸Y‡Ri cª‡qvM: g‡b Kiæb, GKwU e¯‘i Dci F e‡ji wμqvi d‡j e¯‘wUi miY d OB


 hLb F ejwUOP   
eivei wμqvkxj| F e‡ji w`‡K miY d  Gi gvb cosOA OB    
Avgiv Rvwb, KvR = ej miY 

cos cos .W F OA F OB Fd F d         
myZivs †`Lv hv‡”Q †h, KvR = F  Ges d  Gi †¯‹jvi ¸Yb| 
AZGe, KvR GKwU †¯‹jvi ivwk| 
 

D`vniY 1: GKwU e ‘̄i Dci ˆˆ ˆ7 4 2F i j k    wbDUb ej cÖ‡qv‡M e ‘̄wUi miY ˆˆ ˆ5 3 4d i j k    wgUvi n‡j, 
cÖhy³ ejwU Øviv Kv‡Ri cwigvY wbY©q Kiæb| 
mgvavb: Avgiv Rvwb, KvR = ej Ges mi‡Yi †¯‹jvi ¸YR 

   ˆ ˆˆ ˆ ˆ ˆ. 7 4 2 . 5 3 4 7.5 4.3 2.4 35 12 8 15W F d i j k i j k              Ryj 
 

†¯‹jvi MyY‡Ri ag© (Properties of scalar or dot product)  
,u ,v w †h †Kvb †f±i Ges ,m n †h †Kvb †¯‹jvi n‡j,  
 i †¯‹jvi ¸YR wewbgq wewa †g‡b P‡j, A_v©r . .u v v u  

 ii †¯‹jvi ¸YR e›Ub wewa †g‡b P‡j, A_v©r  . . .u v w u v u w    

 iii  . .mu nv mn u v  Ges      . . .mu v m u v u mv   

 iv    . .u v u v    Ges    . .u v u v    
†bvU: †¯‹jvi ¸Y‡Ri Rb¨ ms‡hvRb wewa  . .u v w A_©nxb, KviY .u v  GKwU †¯‹jvi ivwk hvi mv‡_ w †f±‡ii †¯‹jvi 
¸YR n‡Z cv‡i bv| 
 

Ask‡Ki gva¨‡g `yBwU †f±‡ii †¯‹jvi MyYR wbY©q 
g‡b Kiæb, 1 2 3

ˆˆ ˆu u i u j u k    Ges 1 2 3
ˆˆ ˆv v i v j v k    ỳBwU †f±i| †f±i Ø‡qi †¯‹jvi ev WU& ¸YR = 

   1 2 3 1 2 3 1 1 2 2 3 3
ˆ ˆˆ ˆ ˆ ˆ. .u v u i u j u k v i v j v k u v u v u v         

ˆ ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ. . . 1; . . . 0i i j j k k i j j k k i         
 

 

Q  

P  

B  

A  O  
  

v

u  

P  

d  

F  

B  

A  o  
  



I‡cb ¯‹zj  GBPGmwm †cÖvMÖvg 

c„ôv 162   evsjv‡`k Dš§y³ wek̂we`¨vjq 

†f±‡ii gvb ev ˆ`N©¨ wbY©q 

g‡b Kiæb, 1 2 3
ˆˆ ˆu u i u j u k         2 2 2 2

1 2 3 1 2 3 1 2 3
ˆ ˆˆ ˆ ˆ ˆ. . .u u u u i u j u k u i u j u k u u u           

AZGe, 2 2 2
1 2 3 .u u u u u    hv u †f±‡ii gvb ev ˆ`N©¨ wb‡ ©̀k K‡i|  

 

ỳBwU †f±‡ii AšÍf©~³ †KvY wbY©q  
g‡b Kiæb, 1 2 3

ˆˆ ˆu u i u j u k    Ges 1 2 3
ˆˆ ˆv v i v j v k    ỳBwU †f±i I G‡`i ga¨eZ©x †KvY  | Zvn‡j,

 
1 1 2 2 3 3

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

.
cos

. .

u v u v u vu v

u v u u u v v v
  
 

     

1 1 1 2 2 3 3

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

cos
.

u v u v u v

u u u v v v
 

    
       

 

ỳBwU †f±i j¤^ nIqvi kZ©  
ỳBwU †f±i 1 2 3

ˆˆ ˆu u i u j u k    I 1 2 3
ˆˆ ˆv v i v j v k    j¤̂ nIqvi kZ©, . 0u v    

A_v©r  1 1 2 2 3 3 0u v u v u v    
 

  

wkÿv_x©i 
KvR 

1. ˆˆ ˆ6 7 3u i j k    n‡j,u  Gi gvb wbY©q Kiæb| 
2.

 
ˆˆ ˆ5 7 3u i j k    Ges ˆˆ ˆ2 4 6v i j k   †f±i Ø‡qi ga¨eZx© †KvY wbY©q Kiæb| 

3. g‡b Kiæb,
 

ˆˆ ˆ2 2u i j k    Ges ˆˆ ˆ2 4 6v i j k  
 

ỳBwU †f±i| †`Lvb †h, 
†f±iØq ci¯úi j¤̂| 

 

D`vniY 2: hw` ˆˆ ˆ2 3A i j k     I ˆˆ ˆ3 2B i j k     nq, Z‡e  A B  Ges A B  wbY©q Kiæb| cÖgvY 
Kiæb †h, A B I A B  ci¯úi j¤̂| 

mgvavb:    ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ2 3 3 2 4A B i j k i j k i j k              

 Ges    ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ2 3 3 2 2 3 5A B i j k i j k i j k                

GLb,        ˆ ˆˆ ˆ ˆ ˆ. 4 . 2 3 5 8 3 5 8 8 0A B A B i j k i j k                  

†h‡nZz †f±iØ‡qi WU ¸Yb k~b¨, †m‡nZz †f±iØq ci¯úi j¤̂|(cÖgvwYZ) 
 

D`vniY 3: ˆˆ ˆ2 3 4P i j k   Ges ˆˆ ˆ3 4 5Q i j k   n‡j P IQ Gi jwä †f±‡ii mgvšÍivj GKK †f±i wbY©q 
Kiæb|  

mgvavb: cÖ`Ë †f±i Ø‡qi jwä =    ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ2 3 4 3 4 5 5P Q i j k i j k i j k            

Avevi,
 

2 2 25 1 ( 1) 25 1 1 27 3 3P Q         
 

myZivs P Q  †f±‡ii mgvšÍivj GKK †f±i
 
   ˆˆ ˆ5 1 ˆˆ ˆ5

3 3 3 3

P Q i j k
i j k

P Q

  
    

  

D`vniY 4: cÖgvY Kiæb †h,  2 2 22a b a ab b     

mgvavb:      2 2 2. . . . . 2 .a b a b a b a a a b b a b b a a b b          
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D`vniY 5: †f±‡ii mvnv‡h¨ cÖgvY Kiæb †h, †Kvb ABC G
2 2 2

cos
2

a b c
C

ab

 


 

mgvavb: wP‡Î ABC  -G g‡b Kiæb ,BC a CA b 
 

  
Zvn‡j AB a b c  


 

   
2 2 2 22 .AB a b a a b b     


 

ev,
 

2 2 2 22 cosc c a ab C b   
 

2 2 2

cos
2

a b c
C

ab

 
  m~ÎwU wÎfy‡Ri †KvmvBb m~Î bv‡g cwiwPZ| Abyiƒcfv‡ecos ,cosA B  wbY©q Kiv hvq| 

weKí cÖgvY: g‡b Kiæb,
 

, ,BC CA AB
  

 evû&Îq h_vμ‡g, , ,a b c †f±i¸wj cÖKvk K‡i| †f±i wÎfyR m~Î †_‡K 
cvB,

 
0a b c    ev,

  c a b        . .c c a b a b        

ev,
      2 2 2. . . . . 2 . . .c a b a b a a a b b a b b a a b b a b b a          

 
ev,

  2 2 2 2 22 cos 2 cosc a b ab C a b ab C        ev,
 

2 2 22 cosab C a b c     
2 2 2

cos
2

a b c
C

ab

 
  (cÖgvwYZ) 

 

  

wkÿv_x©i 
KvR 

  2 2 2i 2 cos ,c a b ab C  
         2 2 2ii 2 cos ,b a c ac B  

 
  2 2 2iii 2 cosa b c bc A    cÖgvY Kiæb| 

 
D`vniY 6. ˆˆ ˆ3 5 2P i j k  


 Ges ˆˆ ˆ2 4 5Q i j k  


 n‡j,

 
.P Q
 

-Gi gvb Ges Dnv‡`i AšÍM©Z †KvY wbY©q 
Kiæb| 

mgvavb:        ˆ ˆˆ ˆ ˆ ˆ. 3 5 2 . 2 4 5 3.2 5. 4 2 .5P Q i j k i j k         
 

 6 20 10 24   
 

   ˆ ˆˆ ˆ ˆ ˆ. . . 1i i j j k k      Ges
  

ˆ ˆˆ ˆ ˆ ˆ. . . 0i j j k k i      
 

Avevi, G‡`i AšÍM©Z †KvY  n‡j . . cosP Q P Q 
   

 ev,
 

.
cos

P Q

P Q
 

 
 

 

wKš‘ 2 2 23 5 1 9 25 1 35P       


 

 
Ges  22 22 4 5 4 16 25 45 3 5Q         


 

. 24 8 8 8
cos

35.3 5 35. 5 175 5 7

P Q

P Q
    

     
 
  1 8

cos
5 7

   
   

   
 

D`vniY 7. ˆˆ ˆ3 6 2Q i j k  


 Gi Dci ˆˆ ˆ2 2P i j k  


 Gi j¤^ Awf‡ÿc Ges AskK (ev Dcvsk) wbY©q 
Kiæb| 
mgvavb: GLv‡b, †`Iqv Av‡Q

 
†f±i ˆˆ ˆ2 2P i j k  


 Ges ˆˆ ˆ3 6 2Q i j k  


 

       ˆ ˆˆ ˆ ˆ ˆ. 2 2 . 3 6 2 1.3 2 . 6 2.2 3 12 4 19P Q i j k i j k             
 

 

 22 23 6 2 9 36 4 49 7Q         


 

C   C  

BA c  

b 
a  
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Q


 Gi Dci P


 Gi j¤^ Awf‡ÿc 
.

cos
P Q

P
Q

 
 


 
GLv‡b, P


 IQ


 Gi
 
AšÍM©Z †KvY=

 

. 19
cos

7

P Q
P

Q
  

 
  | A_©vr j¤^ Awf‡ÿc 

. 19
cos cos

7

P Q
P P

Q
   

 


 

Q


 Gi Dci P


 Gi Dcvsk ev AskK 
.

.
P Q

Q
Q


  
 †f±i eivei GKK †f±i

ˆˆ ˆ19 19 3 6 2
. .

7 7 7

Q i j k

Q

  
    

 




 

ev,
 
Q


 Gi Dci P


 Gi Dcvsk ev AskK = (Awf‡ÿc) .
Q

Q


 19

.
7

Q

Q





 

ˆˆ ˆ19 3 6 2
.

7 7

i j k  
   

   

ˆˆ ˆ57 114 38

49

i j k 


 

D`vniY 8. wkÿK wkÿv_x©‡`i wZbwU †f±i wjL‡Z ej‡jb t ˆˆ ˆ3 2 ,A i j k  


 
ˆˆ ˆ3 5 ,B i j k  


 

ˆˆ ˆ2 4C i j k  


 
     (K) DÏxc‡Ki †f±i¸wj †_‡K .A B

 
 wbY©q Kiæb| 

     (L) DÏxc‡Ki †f±i¸wj †_‡K A


 I B


 Gi ci¯ú‡ii Dci Awf‡ÿc wbY©q Kiæb| 
     (M) †f±i wZbwU GKwU mg‡KvYx wÎfzR MVb K‡i cªgvY Kiæb | 

mgvavb: (K)
        ˆ ˆˆ ˆ ˆ ˆ. 3 2 . 3 5 3.1 2 . 3 1.5 3 6 5 14A B i j k i j k             
 

 

(L) GLb,
  22 23 2 1 9 4 1 14A        


 22 2, 1 3 5 1 9 25 35B        


 

A


 eivei B


 Gi Awf‡ÿc
. 14

14
14

A B

A
  
 
    I

  
B


 eivei A


 Gi Awf‡ÿc
. 14

35

A B

B
 
 


 

(M) GLb,
  22 23 2 1 9 4 1 14A        


 22 2, 1 3 5 1 9 25 35B        


 I 

 22 22 1 4 4 1 16 21C        


  

†h‡nZz
2 2 2

2 2 2, ,A A B B C C  
      2 2

2 2 14 21 14 21 35A C        

Ges  2
2 35 35,B    AZGe,

 
2 2 235A C B  

 
A_v©r †f±i wZbwU GKwU mg‡KvYx wÎfzR MVb K‡i| 

 

 
 cv‡VvËi g~j¨vqb 6.7- 

 

1.  †f±i c×wZ‡Z †`Lvb †h, †Kv‡bv wÎfzR ABC -G  
2 2 2 2 2 2

( ) cos , cos
2 2

b c a a c b
i A ii B

bc ac

   
   

2. †f±‡ii mvnv‡h¨ †`Lvb †h, ABC -G  (i) cos cos , ii cos cos ,c a B b A b c A a C     
  iii cos cosa c B b C   

3.  
ˆˆ ˆ2 2i j k  †f±iwU AÿÎ‡qi mv‡_ †h †KvY Drcbœ K‡i Zv wbY©q Kiæb|  
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4.  
ˆ ˆˆ ˆ ˆ ˆ2 3 , 2U i j k V i j k      

 
 n‡j, V †f±‡ii DciU †f±‡ii Awf‡ÿc Ges U †f±‡ii 

DciV †f±‡ii Awf‡ÿc wbY©q Kiæb| 
5.    ˆ ˆˆ ˆ ˆ ˆi , 2 2 2M i j k N i j k     

 
 n‡j, cÖgvY Kiæb †h, M Ges N †f±iØq ci¯úi mgvšÍivj| 

        ˆˆ ˆii ,M i j N k  
 

 n‡j †`Lvb †h, M Ges N †f±iØq ci¯úi j¤̂| 

      iii a -Gi gvb KZ n‡j, 
ˆˆ ˆ5 2 6P i j k  


 I 

ˆˆ ˆ15 18Q i aj k  


†f±iØq ci¯úi mgvšÍivj n‡e? 

        iv  -Gi gvb KZ n‡j, 
ˆˆ ˆ4 2P i j k  


 I 

ˆˆ ˆ3 2 7Q i j k  


†f±iØq ci¯úi j¤̂ n‡e? 

6.  ˆˆ ˆ2 3i j k  †f±iwU AÿÎ‡qi mv‡_ †h †KvY Drcbœ K‡i Zv wbY©q Kiæb|  
7.  hw` ˆˆ ˆ2R i j k  


I ˆˆ ˆ4 6S i j k  


 ỳBwU †f±i nq, R †f±‡ii Dci S †f±‡ii j¤̂ Awf‡ÿc wbY©q 
Kiæb| 

8.  
ˆ ˆˆ ˆ ˆ ˆ2 2 , 2 10 11M i j k N i j k     

 
ỳBwU †f±i n‡j, N †f±‡ii w`K eivei M †f±‡ii AskK 

wbY©q Kiæb| 
9.  

ˆ ˆˆ ˆ ˆ ˆ7 6 6 , 2 2A i j k B i j k     
 

 ỳBwU †f±i n‡j, A †f±‡ii w`K eivei B †f±‡ii AskK 
Ges B †f±‡ii w`K eivei A †f±‡ii AskK I j¤^ Awf‡ÿc wbY©q Kiæb| 

10.  
ˆˆ ˆ2i j k   I ˆˆ ˆ2 2i j k  †f±i ỳBwUi Dci j¤̂ GKK †f±i wbY©q Kiæb| 

11.  
ˆˆ ˆ2 4 5A i j k  


 Ges 

ˆˆ ˆ2 3B i j k  


†f±i ỳBwUi jwäi mgvšÍivj GKwU GKK †f±i wbY©q Kiæb| 
12. ỳBwU †f±i ˆˆ ˆ2 6 3A i j k  


 Ges 

ˆˆ ˆ4 3B i j k  


Øviv MwVZ mgZ‡ji Dci GKwU j¤̂ GKK †f±i 
wbY©q Kiæb| 

13.  
ˆˆ ˆ3 6 ,P i j k  


 ˆˆ ˆ4 3Q i j k  


ỳBwU †f±i jÿ¨ Kiæb Ges wb‡Pi cÖkœ¸wji DËi w`b t 
     (K) .P Q

 
 wbY©q Kiæb|              

     (L) Q


 Gi w`K eivei P


 Gi AskK wbY©q Kiæb|       
     (M) P


 Ges Q


 Gi mgZ‡j j¤^ GKK †f±i wbY©q Kiæb| 

14. ˆˆ ˆ2 2A i j k  


 Ges 
ˆˆ ˆ2 10 11B i j k  


 n‡j, †f±i ỳBwUi AšÍf©~³ †KvY wbY©q Kiæb| 

15.   2,1,3P  Ges  1,4, 2Q  †f±iØ‡qi †¯‹jvi ¸Ydj wbY©q Kiæb| 

16.    Gi †Kvb gv‡bi Rb¨ ˆˆ ˆ4 2 3P i j k  


 Ges 
ˆˆ ˆ3 2Q i j k  


 ci¯úi j¤̂ n‡e? 

      (K) 3                       (L) 12                              (M) 12                                (N) 3  
GKv`k †kªwYi GKRb QvÎ‡K ỳBwU †f±i wjL‡Z ejvq wZwb wj‡L‡Qb, ˆˆ ˆ3 6 ,P i j k  


 

ˆˆ ˆ4 3Q i j k  


 
Dc‡ii Z‡_¨i Av‡jv‡K 17-18 cÖ‡kœi DËi w`b t 
17.  P


†f±iwU Y A‡ÿi mv‡_ wb‡Pi †Kvb †KvYwU Drcbœ K‡i? 

      (K) 1 1
cos

3
  
 
                  (L) 

1 2
cos

3
  
 
                       (M) 1 2

cos
7

  
 
             (N) 

1 1
cos

7
  
 
 

 

18.  Q


†f±‡ii w`K eivei GKK †f±i wb‡Pi †KvbwU?  

      (K)  1 ˆˆ ˆ6 3 2
7

i j k   (L)  1 ˆˆ ˆ6 3 2
7

i j k    (M)  1 ˆˆ ˆ6 3 2
7

i j k    (N)  1 ˆˆ ˆ6 3 2
7

i j k    
 

19.  
ˆˆ ˆ3 2 2A i j k  


 Ges 

ˆˆ ˆ 4B i j k   


 n‡j, A


I B


 †f±i ỳBwUi jwäi mgvšÍivj GKK †f±i wbY©q 
Kiæb| 
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20.  
ˆˆ ˆ ,P i j k  


ˆˆ ˆQ i j k  


 Ges 

ˆˆ ˆR i j k  


 n‡j,    . .P R Q P Q R
     

 wbY©q Kiæb| 
 
 
 
 
 
 †f±‡ii †f±i ¸Yb  

 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †f±‡ii †f±i ¸Yb e¨vL¨v Ki‡Z cvi‡eb, 
 †f±i ¸Y‡Ri ag© e¨vL¨v I cÖ‡qvM Ki‡Z cvi‡eb, 
 †f±i ¸YR‡K †f±i ỳBwUi Ask‡Ki gva¨‡g cÖKvk Ki‡Z cvi‡eb| 

 
gyL¨ kã  †f±i ¸YR, WvbnvwZ ¯Œz, mvgvšÍwi‡Ki †ÿÎdj, j¤̂ GKK †f±i, mgvšÍivj †f±i 
 

  g~jcvV-  
 

†f±‡ii †f±i μm ¸Yb (Vector or cross product of two vectors)  
ỳBwU †f±i u  Ges v  Gi ga¨eZ©x †KvY  0     n‡j, ˆsinuv   †K 

†f±i ỳBwUi †f±i ¸Yb ev μm ¸Yb e‡j| GB ¸Yb‡K u v  Øviv m~wPZ Kiv 
nq| GLv‡b ,u u v v  Ges ̂  GKwU GKK †f±i hvi w`K A_©vr u v  
Gi w`K N~Y©vqgvb WvbnvwZ ¯Œz‡K cÖ_g †f±i †_‡K wØZxq †f±‡ii w`‡K u  I v  
Gi mgZ‡ji Dci j¤̂ eivei Nyiv‡j †hw`‡K AMÖmi nq †mw`‡K, hLb N~Y©b Nwoi 
KuvUv N~Y©‡bi wecixZ w`‡K nq A_©vr   abvZ¥K nq| MvwYwZKfv‡e, 

ˆsinu v uv    
 

†f±‡ii †f±i ¸Y‡bi R¨vwgwZK e¨vL¨v (Geometrical interpretation of the cross product) 
 OACB  GKwU mvgvšÍwiK AsKb Kiæb| Dnvi OA  Ges OB  ỳBwU 
mwbœwnZ evû Øviv h_vμ‡g u  Ges v  †f±i ỳBwU m~wPZ Kiv n‡jv| 
aiæb, AOB    Ges ,BD h  mvgvšÍwi‡Ki D”PZv| Zvn‡j, 
†f±iØ‡qi μm ¸Yb, 
 ˆ ˆsin . sinu v OA OB OA OB OAOB     

   
 

ev, 
1

ˆ. sin . .1 . 2. .
2

u v OAOB OA h OA h OA h      

ev,  2u v OAB OACB     mvgvšÍwi‡Ki †ÿÎdj| 
myZivs ỳBwU †f±‡ii μm ¸Yd‡ji cig gvb mswkøó mvgvšÍwi‡Ki †ÿÎd‡ji mgvb| 
Ab¨fv‡e, OACB  GKwU mvgvšÍwiK AsKb Kiæb| Dnvi OA  Ges OB  ỳBwU mwbœwnZ evû Øviv h_vμ‡g u  Ges 
v  †f±i ỳBwU m~wPZ Kiv n‡jv| aiæb, AOB    Ges ,BD h  mvgvšÍwi‡Ki D”PZv| Zvn‡j, †f±iØ‡qi 

μm  ¸Yb, ˆ ˆsin . sinu v OA OB OA OB OAOB     
   

 

cvV 6.8 

θ 
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ev,  ˆ. sin . .1 .u v OA OB OA h OA h      f~wg  D”PZv OACB  mvgvšÍwi‡Ki †ÿÎdj|  
myZivs †Kv‡bv mvgvšÍwi‡Ki mwbœwnZ evûØq ỳBwU †f±i Øviv m~wPZ n‡j Dnv‡`i μm ¸Yd‡ji cig gvb Øviv D³ 
mvgvšÍwi‡Ki †ÿÎd‡ji wb‡ ©̀wkZ nq| 
 

†f±i ¸Y‡Ri ag© (Properties of vector product)  
(i) †gŠwjK GKK †f±i¸wji g‡a¨ μm ¸Yb n‡jv t 

o ˆ ˆˆ ˆ ˆ ˆ ˆsin 90 1.1.1.i j i j k k    , 

 [†Kbbv î  I ĵ  Gi mv‡_ j¤̂ GKK †f±i  k̂   ]  
Abyiƒ‡c, ˆ ˆˆ ˆ ˆ ˆ,j k i k i j     

ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ, ,j i k k j i i k j          
Avevi oˆ ˆ ˆ ˆ ˆ ˆsin 0 1.1.o. 0i i i i       

Abyiƒ‡c, ˆ ˆˆ ˆ 0, 0j j k k     
(ii) †f±i ¸Yb wewbgq wewa ‡g‡b P‡j bv A_©vr u v u v      ev, u v v u    KviY G‡`i gvb I aviK 
†iLv Awfbœ wKš‘ w`K wfbœ| 
(iii) ỳBwU Ak~b¨ †f±i ,u v  ci¯úi mgvšÍivj n‡j, 0u v   KviY 0   ev,     n‡j, sin 0   
A_©vr ỳBwU †f±i mgvšÍivj n‡j Zv‡`i †f±i ¸YR k~b¨ n‡e| Ab¨fv‡e, ỳBwU †f±i mgvšÍivj n‡j  

31 2

1 2 3

uu u

v v v
   n‡e, hLb 1 2 3

ˆˆ ˆu u i u j u k    Ges 1 2 3
ˆˆ ˆv v i v j v k      

(iv) mvgvšÍwi‡Ki mwbœwnZ evûØq u  Ges v   †f±i Øviv m~wPZ n‡j, u v  Øviv mvgvšÍwi‡Ki †ÿÎdj wb‡ ©̀k 
K‡i| 

(v) u Ges v  †f±i Øviv †Kv‡bv wÎfz‡Ri ỳBwU evû m~wPZ n‡j, D³ wÎfz‡Ri †ÿÎdj n‡e, 
1

2
u v  

(vi) u  Ges v  †f±i Øviv †Kv‡bv mvgvšÍwi‡Ki ỳBwU KY© m~wPZ n‡j, D³ mvgvšÍwi‡Ki †ÿÎdj n‡e, 
1

2
u v  

(vii) Ask‡Ki gva¨‡g †f±i MyYR t hLb 1 2 3
ˆˆ ˆu u i u j u k    Ges 1 2 3

ˆˆ ˆv v i v j v k    Ask‡K wefvwRZ 

ỳBwU †f±i, ZLb †f±‡ii †f±i MyYR, 1 2 3

1 2 3

ˆˆ ˆi j k

u v u u u

v v v

   

(viii) 1 2 3
ˆˆ ˆ ,u u i u j u k    1 2 3

ˆˆ ˆv v i v j v k    Ges 1 2 3
ˆˆ ˆw w i w j w k    †f±i wZbwU mgZjxq n‡j, 

 . 0u v w   A_©vr  
1 2 3

1 2 3

1 2 3

0

u u u

v v v

w w w

  

(ix) ỳBwU †f±i u Ges v  n‡j, G‡`i ga¨eZ©x †KvY   we‡ePbv Ki‡j, 1sin
u v

u v
   
   

 
. 

(x) u Ges v  cÖ‡Z¨K †f±‡ii Dci j¤̂ GKK †f±i u v

u v


 


   

(xi) (a)    . .u v w w u v     

k̂

ĵ

î

Y 

Z 

X 

900 
O

900 

900 
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(b)      . . .u v w v w u w u v          

(c)  .u v w , Bnv‡K Îqx †¯‹jvi ¸Yb e‡j| 

(d)  .u v w  Øviv , ,u v w  avi wewkó mvgvšÍwiK AvKv‡ii Nbe¯‘i AvqZb wb‡ ©̀k K‡i| 
 

†f±i ¸Y‡Ri cÖ‡qvM  
ỳBwU †f±‡ii μm ev †f±i ¸Ydj Øviv †Kv‡bv we› ỳi PZzw ©̀‡K GKwU 

 e‡ji ‡gv‡g›U m~wPZ nq| 
aiæb, GKwU e ‘̄ O  we› ỳ‡Z AvUKv‡bv Av‡Q| e¯‘wUi Dci F  ej 
cÖ‡qvM Kiv n‡jv| F  ejwUi gvb I w`K PQ


  †iLvsk Øviv m~wPZ 

n‡jv| Q  we› ỳi Ae ’̄vb †f±i ,OQ r OP PQ 


 Ges  
OQP    Kv‡RB sin .OP r   myZivs N~Y©b †K› ª̀ O  †_‡K r  

~̀i‡Z¡ †Kv‡bv e ‘̄i Dci F  ej cÖ‡qvM Kiv n‡j e ‘̄wUi e‡ji åvgK  
ev †gv‡g›U †f±i F r 

 
   (O  we› ỳi mv‡c‡ÿ F  e‡ji åvgK) 

                    ˆsinF r    (̂  n‡jv F  Ges r  Gi mgZ‡ji Dci j¤̂ GKK †f±i) 

myZivs åvg‡Ki gvb sinF r Fr  
 

= F   ( F †f±‡ii Dci r  †f±‡ii Dj¤̂ AskK) 
 

D`vniY 1: ˆˆ ˆ3 4 5F i j k    ejwU  1, 2,3  we› ỳ‡Z cÖ‡qvM Ki‡j  4,3,5  we› ỳi mv‡c‡ÿ åvgK wbY©q 
Kiæb| 
mgvavb t GLv‡b,       ˆ ˆˆ ˆ ˆ ˆ4 1 3 2 5 3 5 2r i j k i j k          

myZivs e‡ji åvgK    ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ3 4 5 5 2 3 4 17M F r i j k i j k i j k             

AZGe åvg‡Ki gvb  22 2ˆˆ ˆ3 4 17 3 4 17 9 16 289 314M i j k             
 

  
wkÿv_x©i 

KvR 
†`Lvb †h, ˆ ˆˆ ˆ ˆ ˆ3 2 , 2 3 4u i j k v i j k       Ges ˆˆ ˆ4 3w i j k    †f±i wZbwU 
GKB mgZ‡j Aew ’̄Z| 

 

D`vniY 2: hw` ˆˆ ˆ3 2 3A i j k     I ˆˆ ˆ3 6B i j k    nq, Z‡e A B   wbY©q Kiæb| 

mgvavb: 

ˆˆ ˆ

ˆˆ ˆ3 2 3 9 27 9

3 1 6

i j k

A B i j k     


   

 

D`vniY 3:  5,2,3P   we› ỳi PZzw ©̀‡K ˆˆ ˆ5 4 2F i j k    e‡ji åvgK wbY©q Kiæb| 

mgvavb:  GLv‡b,  ˆˆ ˆ5 4 2F i j k    Ges ˆˆ ˆ5 2 3r i j k       
myZivs F  e‡ji åvgK = 

   
ˆˆ ˆ

ˆ ˆˆ ˆ ˆ ˆ5 4 2 5 2 3 5 4 2

5 2 3

i j k

M F r i j k i j k          


 Gi gWzjvm| 

ˆˆ ˆ16 10 30M i j k     
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AZGe åvg‡Ki gvb  22 2ˆˆ ˆ16 10 30 16 10 30 256 100 900 1256M i j k              
‡gv‡g›U GKK| 
 

D`vniY 4: ˆˆ ˆ2 3P i j k  


  Ges ˆˆ ˆ2 4 6Q i j k  


 n‡j, †`Lvb †h, P


 Ges Q


 ci¯úi mgvšÍivj| 

mgvavb: GLv‡b,      
ˆˆ ˆ

ˆˆ ˆ1 2 3 12 12 6 6 4 4 0 0 0 0

2 4 6

i j k

P Q i j k              
 

 

†h‡nZz, P Q
 

 myZivs P


 Ges Q


 ci¯úi mgvšÍivj| (†`Lv‡bv n‡jv) 
weKí cÖgvY: aiæb, P


 Ges Q


 Gi ga¨eZx© †KvY    

 22 21 2 3 1 4 9 14P P        


, 

 22 22 4 6 4 16 36 56 2 14Q Q         


; 

    . 1.2 2 . 4 3.6 2 8 18 28P Q         
 

 

GLb, . cosP Q PQ 
 

  ev, . 28 28 28
cos 1

2.14 2814.2 14

P Q

PQ
     

 
 ; 

 1 ocos 1 0 0       

myZivs P


 Ges Q


 ci¯úi mgvšÍivj| (†`Lv‡bv n‡jv) 
 

D`vniY 5: ˆˆ ˆ9 6M i j k  


  Ges ˆˆ ˆ4 6 5N i j k  


 n‡j, †`Lvb †h, M


Ges N


 ci¯úi j¤^| 

mgvavb:  t GLv‡b,        ˆ ˆˆ ˆ ˆ ˆ. 9 6 . 4 6 5 9.4 1. 6 6 .5 36 6 30 0M N i j k i j k             
 

 

     A_©vr cÖ`Ë M


 Ges N


 ci¯úi j¤̂| (†`Lv‡bv n‡jv) 
weKí cÖgvY: aiæb, M


 Ges N


 Gi ga¨eZx© †KvY   

 
 

 

22 2

22 2

9 1 6 81 1 36 118

4 6 5 16 36 25 77

M M

N N

        

        



  

     
ˆˆ ˆ

ˆ ˆˆ ˆ ˆ ˆ9 1 6 5 36 45 24 54 4 31 69 58

4 6 5

i j k

M N i j k i j k             


 
 

     2 2 2
31 69 58 961 4761 3364 9086M N          

 
 

 Avgiv Rvwb, sinM N MN  
 

  ev, 
9086 9086

sin 1
118 77 9086

M N

MN



   



 

 ev, sin 1    

ev, 1 osin 1 90   . A_©vr cÖ`Ë M


 Ges N


 ci¯úi j¤̂| (†`Lv‡bv n‡jv) 
 
 

D`vniY 6:  ˆˆ ˆ3 2 6P i j k  


 Ges ˆˆ ˆ4 3Q i j k  


†f±i ỳBwUi Dci j¤̂ Giƒc GKK †f±i wbY©q Kiæb| 
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mgvavb: P


 Ges Q


 Df‡qi Dci j¤^ GKK †f±i
P Q

P Q


 



 
   

GLb,      
ˆˆ ˆ

ˆ ˆˆ ˆ ˆ ˆ3 2 6 2 18 3 24 9 8 16 27 17

4 3 1

i j k

P Q i j k i j k             


 
 

     2 2 2
16 27 17 256 729 289 1274P Q           

 
 

myZivs P


 Ges Q


 Df‡qi Dci j¤^ GKK †f±i  

   ˆˆ ˆ16 27 17 1 1ˆ ˆˆ ˆ ˆ ˆ16 27 17 16 27 17
1274 1274 7 26

P Q i j k
i j k i j k

P Q

   
             



 
   

 

 
 cv‡VvËi g~j¨vqb 6.8- 

 

1. cÖgvY Kiæb †h, 
ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ7 , 2 3 5 , 2 3P i k Q i j k R i j k        

  
 †f±iÎq mg‡iL|  

2. 1 2 3
ˆˆ ˆP p i p j p k  


 Ges 1 2 3

ˆˆ ˆQ q i q j q k  


 n‡j, †`Lvb †h, 1 2 3

1 2 3

ˆˆ ˆi j k

P Q p p p

q q q

 
 

 

3.  †`Lvb †h, 
ˆˆ ˆ3 2 ,P i j k  


ˆˆ ˆ3 5Q i j k  


 Ges 

ˆˆ ˆ2 4R i j k  


 GB wZbwU †f±i GKB mgZ‡j 
Aew ’̄Z| 

4. GKwU mvgvšÍwi‡Ki †ÿÎdj wbY©q Kiæb hvi KY© ỳBwU h_vμ‡g ˆˆ ˆ3 2P i j k  


 Ges 
ˆˆ ˆ3 4 .Q i j k  


 

5. P


 Ges Q


  ỳBwU †f±i a‡i cÖgvY Kiæb †h, . .P Q Q P
   

  wKš‘ P Q Q P   
   

  

6.  
ˆˆ ˆ2 2A i j k  


 Ges 

ˆˆ ˆ3 2B i j k  


 n‡j, A B
 

 a‡i ga¨eZx© †KvY wbY©q Kiæb| 
7. wkÿv_x© eÜziv `yBwU †f±i ˆˆ ˆ2 3P i j k  


 Ges 

ˆˆ ˆ3 2Q i j k  


wjLyb, Zv †_‡K wb‡Pi cÖkœ¸wji DËi 
w`bt 
    (K) PQ


 wbY©q Kiæb|    

    (L) P


 Gi w`K eiveiQ


 Gi Dcvsk wbY©q Kiæb|    
    (M) ,P


Q


 Ges P Q
 

 GKB mgZ‡j Aew ’̄Z wK-bv Zv hvPvB Kiæb|  
8. ˆˆ ˆ3 6 4F i j k  


 ej †Kv‡bv e ‘̄i Dci wμqviZ n‡q, ˆˆ ˆ3 4 6r i j k  


miY NUv‡j Kv‡Ri cwigvY wbY©q 

Kiæb| 
9.  

ˆˆ 2j k ej ˆˆ ˆi j k   we› ỳ eivei wμqviZ n‡j, 
ˆˆ ˆ2 3i j k   we› ỳi mv‡c‡ÿ †gv‡g›U wbY©q Kiæb|   

10. ˆˆ ˆ2i j k   Ges 
ˆˆ ˆ2 2i j k   Gi Dci j¤^ †f±i Ges H GKB w`‡K GKwU GKK †f±i wbY©q Kiæb| 

11. P


 I Q


ỳBwU †f±‡ii †ÿ‡Î- 
      i . 0P Q 

 
 n‡j, P


 I Q


 ci¯úi j¤^ n‡e| 

      ii 0P Q 
 

 n‡j, P


 I Q


 ci¯úi mgvšÍivj n‡e| 
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      iii  P


 I Q


 Gi AšÍM©Z †KvY  n‡j, 
0 0. cos ;0 90P Q PQ    

 
  

       wb‡Pi †KvbwU mwVK? 
      (K) i  I ii            (L) ii   I iii            (M) i  I iii                        (N) i,  ii I iii  
12. P Q

 
 eivei GKK †f±i n̂  Gi gvb wb‡Pi †KvbwU? 

     (K) 
P Q

P Q





 

           (L) .

P Q

P Q


 

                    (M) 
P Q

P Q





 
                    (N) 

.P Q

P Q

 

   

13. P


 I Q


 ci¯úi mgvšÍivj n‡e hw`- 
     (K) 0P Q 

 
                (L) . 0P Q 

 
                     (M) 1P Q 

 
           (N) 1P Q  

 
 

14.  †h †Kv‡bv wÎfz‡R cÖgvY Kiæb †h, .
sin sin sin

a b c

A B C
   

15. 
ˆˆ ˆ2 3 3 ,P i j k  


ˆˆ ˆ3 2 4Q i j k  


 I 

ˆˆ ˆ2R i j k  


 n‡j,  P Q R 
  

 wbY©q Kiæb| 

16.      3, 1,2 , 1, 1, 3 , 4, 3,1     kxl© wewkó wÎfz‡Ri †ÿÎdj wbY©q Kiæb| 
 
 
 
 

  DËigvjv- 
 

cv‡VvËi g~j¨vqb 6.1 
1. (K)    2. (L) 
 

cv‡VvËi g~j¨vqb 6.2 
1. (N)     2. (M)    3. (L) 
 

cv‡VvËi g~j¨vqb 6.3 
2. 76,  3.  i  msÁv,  ii 69,PQ 


 iii 69,PQ OP     

4. 14PA PB PC    ‡Mvj‡Ki e¨vmva©|   5. (K)   6. (N)   7. (M) 
 

cv‡VvËi g~j¨vqb 6.4 

9.  a
1

,
2

BE AC AB 
   1

2
CF AB AC 
  

       b 2b a       c  mvgvšÍwiK   15. (L) 
 

cv‡VvËi g~j¨vqb 6.5 
1. (L)     2. (N) 
 

cv‡VvËi g~j¨vqb 6.6 
1. ˆ ˆˆ ˆ ˆ ˆ3 3 6r xi yj zk i j k        


   
2.      ˆ ˆˆ ˆ ˆ ˆ2 1 4 3 5r xi yj zk i j k           


 
3.      ˆ ˆˆ ˆ ˆ ˆ2 3 2 3 2 3r xi yj zk t i t j t k        

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cv‡VvËi g~j¨vqb 6.7 

3. X -A‡ÿi mv‡_ 1 2
cos ,

3
  
 
 

   Y -A‡ÿi mv‡_ 1 1
cos ,

3
  
 
 

    Z -A‡ÿi mv‡_ 1 2
cos

3
  
 
 

 

4. V †f±‡ii Dci U †f±‡ii Awf‡ÿc
7

6


 ,    U †f±‡ii DciV †f±‡ii Awf‡ÿc

7

14


  

5.  iii 6,a    iv 13,     

6. X -A‡ÿi mv‡_ 1 2
cos ,

14
  
 
 

 Y -A‡ÿi mv‡_ 1 1
cos ,

14
   
 

 Z -A‡ÿi mv‡_ 1 3
cos

14
  
 
 

 

7.
15

6  8.  13 ˆˆ ˆ2 10 11
225

i j k    

9. A †f±‡ii w`K eivei B  †f±‡ii AskK  17 ˆˆ ˆ7 6 6
121

i j k


    Ges B †f±‡ii w`K eivei A †f±‡ii 

AskK  17 ˆˆ ˆ2 2
9

i j k


   I B †f±‡ii Dci A  †f±‡ii j¤̂ Awf‡ÿc
17

3


   

10.  1 ˆˆ ˆ4 3 5
5 2

i j k   11.  1 ˆˆ ˆ3 6 2
7

i j k   12.  1 ˆˆ ˆ3 2 6
7

i j k    

13. (K)3,    (L)
3 ˆ,
26

b    (M)  1 ˆˆ ˆ17 27 13
1187

i j k     14. 
1 13

cos
45

     
    

15. 0  16. (N) 3    17. (L) 1 2
cos

3
  
 
    18. (K)  1 ˆˆ ˆ6 3 2

7
i j k    

19.  1 ˆˆ ˆ2 3 6
7

i j k   20. 
ˆˆ2 2j k    

 

cv‡VvËi g~j¨vqb 6.8 

4. 5 3   6. 
1 26

sin
3 14

   
   

 
  7. (K) 6,    (L) 

11
ˆ,

14
a     (M) bv,  

8. 9  GKK  9. 0 GKK  10. ˆˆ ˆ4 6i j k    Ges  1 ˆˆ ˆ4 6
53

i j k    

11. (K) i  I ii   12. (M) 
P Q

P Q





 
     13. (K) 0P Q 

 
  

15. 
ˆˆ ˆ9 26 20i j k   16. 

1
165

2
 eM© GKK 

 
 
 


