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D”PZi MwYZ (m~Îvejx) 

GKv`k †kÖwY  

Aa¨vq-2t ‡f±i  

 ‡f±i GKwU j¨vwUb kã hvi A_© cwievnK | 

 ‡f±i k‡ãi DrcwË j¨vwUb kã vehere †_‡K hvi A_© to carry| 

 ‡f±‡ii AZ¨vaywbK iæc nj †Ubmi | 

 we› ỳ ,‡iLv I eûfz‡Ri †f±I MvwYwZK mgxKiY e¨envi K‡i †f±i MÖvwd· c×wZ‡Z Kw¤úDUv‡i Qwe cÖ`k©b 

Kiv nq | 

 ‡f±i MÖwd· c×wZ‡Z Qwe eo Ki‡j Zv weUg¨vc c×wZi gZ †d‡U hvq bv eis AviI ¯úó nq Ges dvB‡ji 

mvBR AwciwZ©Z _v‡K |  

 ‡f±i ivwkt  ‡h ivwki gvb I w`K i‡q‡Q, Zv‡K mw`K ivwk ev †f±i ivwk ejv nq| 

  ‡f±i ivwk‡K †gvUv Aÿ‡i ev Aÿ‡ii Dc‡i / wb‡P Uvb A_ev Zxi wP‡ýi gva¨‡g cÖKvk Kiv nq| †hgb- 

GKwU †f±i ivwk   †K   ev     ev    ev  ⃗  AvKv‡i cÖKvk Kiv hvq|   

 ‡f±‡ii gvbt †Kvb †f±‡ii Avw`we› ỳ I cÖvšÍwe› ỳi ga¨eZx© ~̀iZ¡‡K Zvi gvb ejv nq|  

    †f±‡ii gvb‡K | | ev | |  ev   Øviv cÖKvk Kiv nq|  

 aviK †iLv:‡f±i ‡h Amxg †iLvi Dci Aew¯’Z Zv‡K †f±‡ii aviK †iLv e‡j | 

 ‡f±‡ii mgZv: ỳwU †f±i‡K ci¯úi mgvb ejv n‡e hw`  

-hw` Zv‡`i aviK †iLv GKB ev mgvšÍivj nq | 

--‡f±i ỳwUi w`K GKB w`‡K nq | 

---‡f±i ỳwUi •`N©¨ mgvb nq |  

 wecixZ †f±i : hw` ỳwU †f±‡ii ‣`N©̈  mgvb Ges w`K wecixZ nq Zvn‡j Zv‡`i‡K wecixZ †f±i  e‡j |  

 k~b¨ †f±i : †h †f±‡ii gvb k~b¨ Zv‡K k~b¨ †f±i e‡j | 

 k~b¨ †f±‡ii Avw` I cÖvšÍ we› ỳ GKB | 

 m „̀k †f±i : ỳwU †f±‡ii w`K GKB n‡j Zv‡`i‡K m „̀k †f±i e‡j | 

 ỳwU m`„k †f±‡ii gvb GKB n‡Z cv‡i ev wfbœ n‡Z cv‡i |  

 GKK †f±it †h †f±‡ii gvb GK, Zv‡K GKK †f±i e‡j| 

 †Kvb †f±i‡K Zvi gvb Øviv fvM Ki‡j †h †f±i cvIqv hvq, Zv‡K H †f±‡ii w`‡K ev Zvi mgvšÍivj 

w`‡K GKK †f±i e‡j| 

    †f±‡ii w`‡K GKK †f±i‡K   ̂  Øviv cÖKvk Kiv nq| A_©vr   ̂   
 

| |
| GLv‡b (^) wPý‡K n¨vU 

(Hat) wPý ejv nq|  

 cÖK…Z I AcÖK…Z †f±i : k~b¨ †f±i e¨ZxZ mKj †f±i‡K cÖK…Z †f±i Ges k~b¨ †f±i‡K AcÖK…Z †f±i e‡j | 

 ‡f±i †hv‡Mi wÎfzR m~Î :hw` GKwU wÎfz‡Ri ỳwU mwbœwnZ evû GKBµ‡g ỳwU †f±i‡K wb‡ ©̀k K‡i ,Z‡e 

wÎfz‡Ri Z…Zxq evû wecixZµ‡g †f±iØ‡qi jwä wb‡`©k Ki‡e | 

 

 

 

A 
 ⃗⃗ B 

 ⃗⃗ 

C  ⃗⃗ A_©vr ,   ⃗⃗⃗⃗ ⃗⃗    ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗⃗⃗  

ev,  ⃗⃗   ⃗⃗    ⃗⃗ 
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 GKB we› ỳ‡Z wµqviZ ỳwU ‡f±‡ii gvb I w`K hw` †Kvb wÎf~‡Ri ỳwU evû Øviv m~wPZ Kiv hvq, Z‡e 

‡f±i ỳwUi jwäi gvb I w`K wÎfz‡Ri Z…Zxq evû Øviv m~wPZ n‡e | 

 

                                       A_©vr   ̅̅ ̅̅    ̅̅ ̅̅    ̅̅ ̅̅  

 GK we› ỳ‡Z wµqviZ wZbwU ‡f±‡ii gvb I w`K hw` GKBµ‡g †Kvb wÎf~‡Ri wZbwU evû Øviv m~wPZ 

Kiv hvq, Z‡e Zviv mvg¨ve¯’vq _vK‡e|      
0 RQP

 A_©vr, 
0 ACCBBA

 

   

 

 

 †f±i †hv‡Mi mvgvšÍwiK m~Î : ‡Kvb mvgvšÍwi‡Ki ỳÕwU mwbœwnZ evû Øviv ỳwU ‡f±‡ii gvb I w`K m~wPZ Kiv 

hvq, Z‡e H mvgvšÍwi‡Ki D³ evûØ‡qi †Q`we› ỳMvgx KY© Øviv ‡f±iØ‡qi jwä gv‡b I w`‡K m~wPZ n‡e|     

 

 

 

 Ae ’̄vb †f±it hw` g~jwe› ỳ    Gi mv‡c‡ÿ GKwU we› ỳ    Gi Ae ’̄vb‡K      Øviv wb‡ ©̀k Kiv nq, Z‡e     

†K   Gi Ae ’̄vb †f±i ejv nq|   

 ỳÕwU †f±‡ii WU ¸Ybt g‡bKwi, a  I b ỳÕwU ‡f±i Ges G‡`i ga¨eZ©x †KvY  | myZivs cos. abba   †K 

†f±iØ‡qi WU ¸Yb e‡j|  

 ỳÕwU †f±‡ii µm ¸Ybt g‡bKwi, a  I  b ỳÕwU ‡f±i Ges G‡`i ga¨eZ©x †KvY  | myZivs nabba ˆsin
 

‡K †f±iØ‡qi µm ¸Yb e‡j;  ‡hLv‡b  n̂   n‡”Q ba   Gi w`‡K GKwU GKK †f±i|    

 j¤̂ Awf‡¶c (ev, Awf‡¶c)t(GKwU †f±‡ii Dci Aci GKwU †f±‡ii Awf‡ÿc wbY©q)  

g‡bKwi, bOBaOA  ,  Ges G‡`i ga¨eZx© †KvY  |  

GLb, OABN   Ges OBAM   AsKb Kwi|  

Zvn‡j, OAM  n‡Z cvB,  coscos aOAOM   

b  Gi Dci a  Gi j¤^ Awf‡¶c 

b

ba
aOM

.
cos           










ab

ba .
cos   

Avevi, OBN  n‡Z cvB,  coscos bOBON   

B 

A O 
N 

M 

 ̅ 

 ̅ 

  

O A 
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Q 
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C 
B 

Q R 
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A_©vr ,   ⃗⃗⃗⃗ ⃗⃗    ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗ ⃗⃗  

ev,  ⃗⃗   ⃗⃗    ⃗⃗ 
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a  Gi Dci b  Gi j¤^ Awf‡¶c 

a

ba
bON

.
cos     

 Dcvsk (ev, AskK)t  (GKwU †f±‡ii w`K eivei Aci GKwU †f±‡ii Dcvsk wbY©q)   

a   †f±‡ii w`K eivei b  †f±‡ii Dcvsk GKwU †f±i ivwk hvi gvb a  Gi Dci b  Gi j¤̂ Awf‡¶‡ci mgvb Ges 

w`K n‡jv  a  Gi w`K|   

myZivs  a   †f±‡ii w`K eivei  b  †f±‡ii Dcvsk =  a
a

ba
ˆ

.
 ; ‡hLv‡b â   n‡”Q  a   eivei GKK †f±i|  

                                                             = aba ˆ).ˆ(    

GKBfv‡e,  b   †f±‡ii w`K eivei  a  †f±‡ii Dcvsk =  b
b

ba ˆ.
 ; ‡hLv‡b b̂   n‡”Q  b   eivei GKK †f±i|  

                                                                 = bba ˆ)ˆ.(    

 ‡Kv‡bv †f±‡ii Awf‡ÿc GKwU †¯‹jvi ivwk Ges Dcvsk GKwU †f±i ivwk 

 

  †f±‡ii gvb wbY©q :  ̅ =    ̂      ̂     ̂ n‡j  | ̅| = √          

   ̅       ̂       ̂       ̂ Ges   ̅       ̂       ̂       ̂ n‡j   ̅    ̅ = |

 ̂  ̂  ̂
      
      

| 

 ỳwU †f±‡ii j¤̂ nIqvi kZ©t a . b  = 0 ,A_©vr  a , b   ỳwU †f±‡ii WU ¸Yb k~b¨ n‡j Zviv ci®úi j¤̂ n‡e|  

 ỳwU †f±‡ii mgvšÍivj nIqvi kZ©t    ̅    ̅   ,A_©vr  a , b   ỳwU †f±‡ii µm ¸Yb k~b¨ n‡j Zviv 

ci®úi mgvšÍivj n‡e|    

 wZbwU †f±‡ii mgZjxq nIqvi kZ©t †f±i wZbwUi kji ˆ,ˆ,ˆ  Gi mnM¸wj wb‡q MwVZ wbY©vq‡Ki gvb k~b¨ n‡e|   

      I     †f±iØ‡qi  Dci j¤̂ GKK †f±i =    
   

|   |
    

 hw` 
ba,

 ỳwU †f±i nq, Z‡e 
cos. abba 

  

 †f±iØ‡qi ga¨eZ©x †KvY 













 

ab

ba.
cos 1   

 nabba ˆ.sin  ; GLv‡b n̂  n‡”Q a  I b  †f±iØ‡qi Dci j¤̂ GKK †f±i|   

 sinba )sin( ba ah  OABC  mvgvšÍwi‡Ki †¶Îdj|  

 hw` a  I b  Øviv †Kvb wÎfy‡Ri ỳÕwU evû wb‡ ©̀k K‡i, Z‡e wÎfyRwUi †¶Îdj ba
2

1
 

 hw` a  I b  Øviv †Kvb mvgvšÍwi‡Ki ỳÕwU KY© wb‡ ©̀k K‡i, Z‡e mvgvšÍwiKwUi †¶Îdj ba
2

1
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 hw` a  I b  Øviv †Kvb mvgvšÍwi‡Ki ỳÕwU evû wb‡ ©̀k K‡i, Z‡e mvgvšÍwiKwUi †¶Îdj ba  

 a  Gi Dci b  Gi Awf‡¶c 
a

ba.
 Ges b  Gi Dci a  Gi Awf‡¶c 

b

ba.
  

 kbjbibbkajaiaa ˆˆˆ;ˆˆˆ
321321 

 Ges 
kcjcicc ˆˆˆ

321 
 †f±iÎq Øviv MwVZ Nbe¯‘i AvqZb 

321

321

321

ccc

bbb

aaa

 

 kbjbibbkajaiaa ˆˆˆ;ˆˆˆ
321321 

 Ges 
kcjcicc ˆˆˆ

321 
 †f±iÎq mgZjxq n‡j,  

        

0

321

321

321



ccc

bbb

aaa

 

 A(a) we› ỳMvgx Ges b †f±‡ii mgvšÍivj mij‡iLvi †f±i mgxKiY r = a + tb ,‡hLv‡b t GKwU c¨vivwgUvi  

  A(a) we› ỳMvgx Ges B(b) I C(c) we› ỳØ‡qi ms‡hvM mi‡iLvi mgvšÍivj mij‡iLvi †f±i mgxKiY r = a + 

t(c -b) 

  A(a) I B(b) we› ỳMvgx  mij‡iLvi †f±i mgxKiY r = a + t(b - a) 

 mij‡iLvi †f±i mgxKiY r = a + tb Gi Kv‡Z©mxq mgxKiY 
     

  
 = 
     

  
 = 

     

  
 

 ỳwU †f±‡ii †¯‹jvi ev WU ¸Y‡bi  ag©vejx : 

 wewbgq wewa †g‡b P‡j : a.b = b.a 

 ms‡hvM wewa †g‡b P‡j :(m.a).b = m(a.b) = a.(m.b) 

 e›Ub wewa †g‡b P‡j :a.(b + c) = a.b + a.c 

 ỳwU †f±‡ii †hv‡Mi ag©vejx : 

 wewbgq wewa †g‡b P‡j : a + b = b + a 

 ms‡hvM wewa †g‡b P‡j :(m + a) + b = m + (a + b) = a+ (m + b) 

 A‡f` wewa †g‡b P‡j : a + 0 = 0 + a = a  

 wecixZ wewa †g‡b P‡j : a + (-a) = (-a) + a = 0 

 


