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BDwbU t 18 

†f±i 

 
f‚wgKv 
Avgv‡`i ˆ`bw›`b Rxe‡b e¨eüZ mKj e ‘̄i cwigv‡ci cÖ‡qvRb nq| G iKg KZ¸‡jv e ‘̄i cwigvc 
ïaygvÎ msL¨v w`‡q cÖKvk Ki‡jB P‡j| †hgb ˆ`N©¨, cÖ ’̄, D”PZv, ZvcgvÎv, kw³, Zvc, fi, mgq 
BZ¨vw`| GB mKj cwigvc‡K †¯‹jvi cwigvc e‡j| Avevi Ggb KZ¸‡jv cwigvc Avgv‡`i e¨envi 
Ki‡Z nq, †h¸‡jv †KejgvÎ msL¨v w`‡q cÖKvk Kiv hvq bv| †hgb, XvKv †_‡K MvRxcyi Db¥y³ 
wek¦we`¨vj‡q †h‡Z n‡j †Kej ~̀iZ¡ Rvb‡jB Pj‡e bv| Avgv‡`i MvRxcy‡i Db¥y³ wek¦we`¨vjq †Kvb w`‡K 
ZvI Rvb‡Z n‡e| GB ai‡Yi cwigvc‡K †f±i cwigvc e‡j| A_v©r †h ivwki †KejgvÎ gvb Av‡Q Zv 
†¯‹jvi ivwk Ges †h ivwki gvb I w`K DfqB Av‡Q Zv †f±i ivwk | miY, †iLv, ej, Z¡iY, Zij c`v‡_©i 
cÖKvi, ˆe ỳ¨wZK cÖevn BZ¨vw` †f±i ivwk| 
 
 
D‡Ïk¨ 
GB BDwbU †k‡l Avcwb - 

• †f±i m¤ú‡K© aviYv jvf Ki‡eb| 
• †f±‡ii KwZcq msÁv m¤ú‡K© Ávb jvf Ki‡eb| 
• †f±‡ii †hvM I we‡qv‡Mi aviYv jvf Ki‡eb| 
• †f±‡ii †hvM I we‡qv‡Mi wewfbœ wewa m¤ú‡K© we Í̄vwiZ Ávb AR©b Ki‡eb| 
• †f±‡ii msL¨v ¸wYZK, †f±‡ii WU ¸Y, µg ¸Y BZ¨vw` Kvh©wewa I KwZcq ag© eY©bv I e¨vL¨v 

Ki‡Z cvi‡eb| 
• Ae ’̄vb †f±i wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
• Ae ’̄vb †f±i m¤úwK©Z KwZcq cÖwZÁv cÖgvY Ki‡Z cvi‡eb| 
• †f±‡ii aviYv cÖ‡qvM K‡i KwZcq  R¨vwgwZK Dccv`¨ mnR I mswÿß wbq‡g cªgvY Ki‡Z 

cvi‡eb| 
• wewfbœ mgm¨v mgvav‡b `ÿZv AR©b Ki‡eb| 

 
 
 
 
cvV 1t †f±‡ii cÖv_wgK aviYv 
 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• †f±i m¤ú‡K© Ávb AR©b Ki‡eb| 
• †f±‡ii KwZcq msÁv m¤ú‡K© Rvb‡Z cvi‡eb| 
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†f±i 
†h †Kvb †iLvsk AB Gi A †_‡K B wb‡ ©̀kKvix A_ev B †_‡K A wb‡ ©̀kKvix GB ỳBwU ci¯úi 
wecixZgyLx w`‡Ki †h †Kvb GKwU w`K‡K mshy³ Kiv hvq| AB †iLvs‡ki A †_‡K B wb‡ ©̀kKvix w`K 
mshy³ Ki‡j †h w`Khy³ †iLv cvIqv hvq, Zv‡K AB  Øviv m~wPZ Kiv nq| AZGe, BA  Øviv B †_‡K A 
wb‡ ©̀kKvix w`Khy³ †iLvsk BA †K eySvq| 

 

 
 

wPÎ: 18.1 
 

Giƒc w`Khy³ †iLvsk‡K †f±i e‡j| †iLvsk wnmv‡e AB Ges BA Awfbœ, wKš‘ †f±i wnmv‡e AB  Ges 
BA  wfbœ, KviY Zv‡`i w`K A we› ỳ‡K †f±i AB  Gi Avw`we› ỳ (initial point) Ges B we› ỳ‡K Gi 
kxl©we› ỳ (terminal point) ejv nq| cÖ‡Z¨K †f±‡ii Avw`we› ỳ †_‡K kxl©we› ỳ wb‡ ©̀kKvix w`K †f±i AB  
Gi ˆ`N©¨ ej‡Z AB †iLvs‡ki ˆ`N©¨ eySvq| G‡K |AB | ev ïay AB Øviv m~wPZ Kiv nq| GLv‡b †h, |AB | 
= |BA | 
 
AZGe †h †Kvb †f±i ivwk‡K GKwU w`K wb‡ ©̀kK †iLvsk Øviv cÖKvk Kiv hvq| †hLv‡b †iLvs‡ki ˆ`N©¨ 
ivwkwUi cwigvY Ges †iLvskwUi Avw`we› ỳ n‡Z kxl© we› ỳ wb‡ ©̀kKvix w`K cÖ`Ë †f±i ivwki w`K| 
 
†Kvb †f±i †h Aÿxq mij‡iLvi Askwe‡kl, Zv‡K H †f±iwUi aviK †iLv ev ïay aviK (support) ejv 
nq| AZGe AB  †f±iwUi aviK n‡”Q A I B we› ỳMvgx mij‡iLv| 
 
†f±i‡K mPivPi GKwU Aÿ w`‡q m~wPZ Kiv nq| †hgb, AB  = u| wKš‘ AB  wjL‡j †hgb †evSv hvq 
†h, GB †f±iwUi Avw`we› ỳ A Ges kxl©we› ỳ B, u wjL‡j †Zgb †Kvb Z_¨ cvIqv hvq bv| 
 
KwZcq msÁv  
 
mgvb †f±i (equal vectors) t 
GKwU †f±i u †K Aci GKwU †f±i v Gi mgvb ejv nq, hw` 
i) | u | = | v | (u Gi ‰`N©¨ mgvb v Gi ˆ`N©¨) 
ii) u Gi aviK v Gi avi‡Ki ms‡M Awfbœ A_ev mgvšÍivj 

kxl© we› ỳ 

Avw` we› ỳ 
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iii) u Gi w`K v Gi w`‡Ki ms‡M Awfbœ nq| 
mgZvi GB msÁv †h wb‡Pi wbqg¸‡jv †g‡b P‡j, Zv mn‡RB †evSv hvq- 
i) u  =  u  
ii) u  =  v n‡j v = u 
iii) u  =  v Ges v = w n‡j u = w 
 

mgvšÍivj †f±i t 
hw` u Gi aviK Ges v Gi aviK Awfbœ ev mgvšÍivj nq, Zvn‡j u I v mgvšÍivj †f±i| 
 
wecixZ †f±i t 
†f±i v †K †f±i u Gi wecixZ †f±i ejv nq, hw`- 
i) | v | = | u | nq 
ii) v Gi aviK u Gi avi‡Ki ms‡M Awfbœ ev mgvšÍivj nq 
iii) v Gi w`K u Gi w`‡Ki wecixZ nq| 
 
v hw` u Gi wecixZ †f±i nq, Z‡e u, v Gi wecixZ †f±i n‡e| 
 
mgZvi msÁv †_‡K jÿYxq †h, v Ges w cÖ‡Z¨‡K u Gi wecixZ †f±i n‡j v = w n‡e| A_v©r †h †Kvb 
†f±‡ii GKwU gvÎ wecixZ †f±i we`¨gvb| 
u Gi wecixZ †f±i †evSv‡Z -u †jLv nq| A_v©r u = AB  n‡j  -u = BA  
 

 
 

wPÎ : 18.2 
FYvZœK †f±i t 
hw` ỳBwU †f±‡ii gvb GKB nq, wKš‘ w`K wecixZµg nq Z‡e Zv‡`i‡K FYvZœK †f±i ejv nq| 
FYvZœK †f±i‡K wecixZ †f±i ejv nq| 
 

GKK †f±i (unit vector) t 

†h †f±‡ii ‰`N©¨ GK Zv‡K GKK †f±i ejv nq| hw` u †f±‡ii gvb u ≠ 0 nq, Z‡e 
u

 | u |
  †K GKK 

†f±i  ejv nq hvi w`K u †f±‡ii w`K| 
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dvuKv †f±i t 
†h †f±‡ii ˆ`‡N©¨i †Kvb gvb †bB A_v©r gvb ïb¨ Zv‡K dvuKv †f±i ejv nq| dvuKv †f±i‡K k~b¨ †f±iI 
ejv nq| dvuKv †f±i †Kvb w`K wb‡ ©̀k K‡i bv| 
 
 
 
 
 
Abykxjbx 18.1 
 
1| wP‡Îi mvnv‡h¨ †f±‡ii aviYv eY©bv Kiæb|  

2| †f±‡ii mgZv I wecixZ †f±‡ii aviYv eY©bv Kiæb| 

3| †h †Kvb we› ỳ †_‡K cÖ`Ë †f±‡ii mgvb K‡i GKwU †f±i Uvbyb| 

4| msÁv w`b: GKK †f±i,  FYvZœK †f±i, k~b¨ †f±i 
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cvV 2t †f±‡ii †hvM I we‡qvM 
 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• †f±‡ii †hvM I we‡qv‡Mi msÁv w`‡Z cvi‡eb| 
• †f±‡ii †hvM I we‡qv‡Mi wewfbœ wewa eY©bv Ki‡Z cvi‡eb| v hw` u 

 
 
†f±‡ii †hvM 
ỳBwU †f±i u I v Gi †hvMdj wbY©q Ki‡Z v Gi Avw`we› ỳ‡K u Gi kxl©we› ỳi Dci ’̄vcb Ki‡Z nq 

Ges Zvici u Gi Avw`we› ỳ v Gi kxl©we› ỳ †hvM Ki‡Z nq| u I v Gi †hvMdj‡K u + v AvKv‡i wjLv 
nq| 
 

 
 

wPÎ : 18.3 
 
 

†f±‡ii †hv‡Mi wÎfyR wewa 
wZbwU we› ỳ A, B, C Ggbfv‡e †bqv nq †hb, AB  = u, BC  = v nq| Zvn‡j u Gi Avw`we› ỳ Ges v Gi 
kxl©we› ỳi ms‡hvRK AC  †f±i‡K u I v †f±i Ø‡qi mgwó ejv nq Ges u + v Øviv m~wPZ Kiv nq| 
  

 u I v mgvšÍivj bv n‡j u, v Ges u + v †f±i Øviv wÎfzR Drcbœ nq e‡j Dc‡iv³ c×wZ‡K 
wÎfzR wewa ejv nq| 
 

 
 

wPÎ : 18.4 
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†f±i †hv‡Mi mvgvšÍwiK wewa 
†Kvb mvgvšÍwi‡Ki ỳBwU mwbœwnZ evû Øviv ỳBwU †f±i u I v Gi gvb I w`K m~wPZ n‡j, H mvgvšÍwi‡Ki 
†h KY© u I v †f±i Ø‡qi m~PK †iLvi †Q`we› ỳMvgx Zv Øviv u + v †f±‡ii gvb I w`K m~wPZ nq| 
 
 

 
 

wPÎ : 18.5 
 

cÖgvY 
g‡b Kiæb, †h‡Kvb we› ỳ O †_‡K OA  = u Ges OB  = v m~wPZ n‡q‡Q Ges B †_‡K OA Gi mgvšÍ 
†iLv Ges A †_‡K OB Gi mgvšÍivj †iLv Uvb‡j OACB mvgvšÍwiKwU Drcbœ nq hvi KY© OC| Zvn‡j 
mvgvšÍwi‡Ki OC KY© Øviv u I v Gi †hvMdj m~wPZ n‡e|  
A_v©r, OC  = u + v 
†h‡nZz, OACB mvgvšÍwi‡Ki OB  I AC  evûØq mgvb I mgvšÍivj  
AZGe AC  = OB  = v 
∴ u + v  = OA  + OB  
    = OA  + AC  
    = OC    [wÎf‚R wewa Abymv‡i] 
 
gšÍe¨: 
1) A‡bK †ÿ‡Î mvgvšÍwiK wewa‡KB †f±i †hv‡Mi msÁv wnmv‡e aiv nq| wKš‘ ỳBwU †f±i mgvšÍivj 

n‡j Zv‡`i †hv‡Mi †ÿ‡Î mvgvšÍwiK wewa cÖ‡hvR¨ bq| A_P wÎfzR wewa mKj †ÿ‡ÎB cÖ‡hvR¨| 
2) ỳB ev Z‡ZvwaK †f±‡ii †hvMdj‡K Zv‡`i jwäI ejv nq| 
 
†f±i †hv‡Mi wewbgq wewa (commutative law for addition) 

†h †Kvb †f±i u Ges v Gi Rb¨  u + v = v + u 
 
cÖgvY 
wPÎ 18.5 n‡Z, 
OA  = u Ges OB  = v 
OACB mvgvšÍwiK Ges OC Zvi KY© 
∴ OB I BC mgvb I mgvšÍivj Ges OB I AC mgvb I mgvšÍivj 
∴ OC  = OA  + AC  = u + v  
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Avevi, OC  = OB  + BC  = OB  + OA  = v + u 
AZGe, u + v = v + u 
 
†f±i †hv‡Mi ms‡hvM wewa (associative law for addition) 

†h †Kvb †f±i u, v Ges w Gi Rb¨  
(u + v) + w = u +(v+ w) 
 

 
 

wPÎ : 18.6 
cÖgvY 
g‡b Kiæb, AB  = u, BC  = v Ges CD  = w 
A_v©r  u Gi kxlwe› ỳ †_‡K v Ges v Gi kxlwe› ỳ †_‡K w A¼b Kiv n‡q‡Q| 
GLb  u + v = AC  + BC  = AC  
Ges  v + w = BC  + CD  = BD  
AZGe, (u + v) + w = AC  + CD  = AD  
Ges  u +(v+ w) = AB  + BD  = AD  
myZivs (u + v) + w = u +(v+ w) 
 
Abywm×všÍ: †h †Kvb wÎfz‡Ri wZbwU evûi GKB µg Øviv m~wPZ †f±i Î‡qi †hvMdj k~b¨| 
Dc‡ii wP‡Î, AB  + BC  = AC  = -CA  
∴ AB  + BC  + CA  = 0 (†f±i) 
 

†f±i †hv‡Mi e›Ub wewa (caucellation law for addition) 

†h †Kvb †f±i u, v Ges w Gi Rb¨ u + v  = u + w n‡j, v = w 
 
cÖgvY 
u + v = u + w 
∴ u + v + (- u) = u + w + (- u) [Dfq c‡ÿ - u †hvM K‡i] 
ev, u - u + v  = u - u + w   
ev, v  = w   
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Abywm×všÍ: 
u + v  = 0 n‡j, v = - u 
 
cÖgvY 
Avgiv wjL‡Z cvwi,  u + v = u + (- u) 
Dfq c‡ÿ u eR©b K‡i cvB,  v  = - u   
 

†f±‡ii we‡qvM 

ỳBwU †f±i u I v Gi we‡qvMdj u - v ej‡Z u Ges (-v) †f±iØ‡qi †hvMdj u + (-v) †K †evSvq| 
 

†f±‡ii we‡qv‡Mi wÎfyR wewa 
 

 
 

wPÎ: 18.7 
 

u = AB  Ges v = AC  n‡j u - v = CB  
A_v©r AB - AC  = CB  
A_v©r u I v Gi Avw`we› ỳ GKB n‡j u - v †mB †f±i hvi Avw`we› ỳ n‡”Q v Gi kxl©we› ỳ Ges hvi 
kxl©we› ỳ n‡”Q u Gi kxl©we› ỳ| 
 
 
 
Abykxjbx 18.2 
 
1| †f±‡ii †hvM I we‡qv‡Mi msÁv w`b|  

2| †f±i †hv‡Mi wÎfzR wewa eY©bv Kiæb| 

3| †f±i †hv‡Mi mvgvšÍwiK wewa eY©bv Kiæb| 

4| †f±i †hvM wK wewbgq wewa †g‡b P‡j? hyw³ Øviv cÖgvY Kiæb| 

5| †f±i †hv‡Mi ms‡hvM wewa eY©bv Kiæb| 

6| †f±i we‡qv‡Mi wÎfzR wewa eY©bv Kiæb| 
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cvV 3t †f±‡ii ¸Y 
 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• †f±‡ii mvsL¨ ¸wYZK, †f±‡ii WU ¸Y, µg ¸Y BZ¨vw` Kvh©wewa I KwZcq ag© eY©bv I e¨vL¨v 
Ki‡Z cvi‡eb| 

 
†f±‡ii ¸Y 
†f±‡ii ¸Y K‡qK cÖKvi n‡q _v‡K| GB cv‡V Avgiv wewfbœ cÖKv‡ii †f±‡ii ¸Y m¤ú‡K© Av‡jvPbv 
Ki‡ev| 
u †h‡Kvb †f±i Ges m †h‡Kvb ev Í̄e msL¨v n‡j mu ej‡Z †Kvb †f±i eySvq Zv wb‡gœ e¨vL¨v Kiv nj- 
1) m = 0 n‡j mu = 0 
2) m ≠ 0 n‡j mu Gi aviK Gi u avi‡Ki mv‡_ Awfbœ  
 mu Gi ˆ`N©¨ u Gi ˆ`‡N©¨i | m | ¸Y Ges  
 K) m > 0 n‡j mu Gi w`K uGi w`‡Ki mv‡_ Awfbœ 
 L) m < 0 n‡j mu Gi w`K uGi w`‡Ki wecixZ 
ª̀óe¨: 1) m = 0 A_ev u = 0 n‡j 

 2) 1u = u Ges (-1) u = - u 
 
 
†f±‡ii mvsL¨ ¸wYZK msµvšÍ KwZcq wewa 
 
1) wewbgq wewa (Commutative law) 

m GKwU †¯‹jvi Ges u †f±i n‡j, mu = um 

 
2) ms‡hvM wewa (Associative law) 

m, n ỳBwU †¯‹jvi Ges u †f±i n‡j, m(nu) = n(mu) = mn(u) 
 
cÖgvY 
 

 
 

wPÎ : 18.8 
 
g‡bKiæb, AB  = u| GLb AB †K G ch©šÍ Ggbfv‡e ewa©Z Kiæb †hb BC = CD = DE = EF = FG = 
AB nq|  
Zvn‡j AG  = AB+ BC+ CD+ DE +EF +FG  
      = u + u + u + u + u + u 
      = 6u 
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Avevi AG  = AC+ CE +EG  
     = (AB+ BC ) + (CD+ DE ) + (EF + FG ) 
     = (u + u) + (u + u) + (u + u) 
     = 2u + 2u + 2u 
     = 3(2u) 
 
Avevi AG  = AD + DG  
     = (AB+ BC  + CD )+ (DE  + EF + FG ) 
     = (u + u + u ) + (u + u + u) 
     = 3u + 3u 
     = 2(3u) 
 
 
Dc‡iv³ cÖgvY n‡Z wm×všÍ MªnY Kiv †h‡Z cv‡i- 
m(nu) = n(mu) = mn(u) 
 
ª̀óe¨: ỳBwU †f±‡ii aviK †iLv Awfbœ ev mgvšÍivj n‡j G‡`i GKwU‡K AciwUi mvsL¨ ¸wYZK AvKv‡i 

cÖKvk Kiv nq| 
 
3) e›Ub wewa (Distribution law) 

m, n ỳBwU †¯‹jvi Ges u, v ỳBwU †f±i n‡j,  
i)  (m + n)u = mu + nu 
ii)  m(u + v) = mu + mv 
 
 
cÖgvY 
i)  (m + n)u = mu + nu 

m ev n †h‡Kvb GKwU k~b¨ n‡j m~ÎwU Aek¨B cÖ‡hvR¨| 
g‡b Kiæb,  m, n DfqB abvZœK Ges AB  = mu 
∴ AB = m|u| 
 

 
 

wPÎ : 18.9 
 
GLb AB †K C ch©šÍ ewa©Z Kiæb †hb, BC = n|u| nq  
∴ BC  = nu 
GLb AC = AB + BC 
   = m|u| + n|u| 
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   = (m + n)|u| 

∴ AC  = (m + n)u 
wKš‘AC  = AB  + BC  

∴ (m + n)u = mu + mu 
m, n DfqB FYvZœK n‡j (m + n)u Gi ˆ`N ©̈ n‡e (m + n)|u| Ges Gi w`K n‡e u Gi w`‡Ki wPý| 

Avevi mu + nu †f±iwUi ˆ`N©¨ n‡e |m| |u| + |n| |u| = (|m| + |n|) |u| Ges w`K n‡e u Gi wecixZ| 

†h‡nZz m < 0 Ges n < 0 

AZGe |m| + |n| = |m + n| 

myZivs G‡ÿ‡Î (m + n)u = mu + nu 

me‡k‡l m Ges n Gi g‡a¨ GKwU > 0, AciwU < 0 n‡j (m + n)u Gi ˆ`N©¨ n‡e (|m| - |n|) Ges w`K 
n‡e- 

 K) u Gi w`‡Ki mv‡_ Awfbœ hLb |m| > |n| 

 L) u Gi w`‡Ki wecixZ hLb |m| < |n| 

ZLb mu + nu †f±iwUi ‰`N ©̈ I w`‡K (m + n)u Gi Awfbœ n‡e| 

 

ii)  m(u + v) = mu + mv 

 

 
wPÎ : 18.10 

 

g‡b Kiæb, OA  = u Ges AB  = v 

Zvn‡j OB  = OA + AB  = u + v 

OA †K C ch©šÍ Ggbfv‡e ewa©Z Kiæb †hb, OC = m. OA nq| C we› ỳ‡Z AB Gi mgvšÍivj CD †iLv 
Uvbyb †hb Zv OB Gi ewa©Zvsk‡K D we› ỳ‡Z †Q` K‡i| †h‡nZz ∆OAB I ∆OAB m „̀k‡KvYx 
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∴ 
|OC |

|OA |
  =  

|CD |

|AB |
 = 

|OD |

|OB |
 = m 

∴CD= mAB= m v 

wPÎ-1 G m abvZœK Ges wPÎ-2 G m FYvZœK 

∴ OC = m. OA, CD = m. AB, OD = m. OB 

GLb OC  + CD  = OD   

ev, m. OA  + m. AB  = m. OB    

ev, mu + mv = m(u + v)  

ª̀óe¨: m Gi mKj gv‡bi Rb¨ Dc‡iv³ m~Î mZ¨|  

 
†f±‡ii WU ¸Y ev †¯‹jvi ¸Y 
ỳBwU †f±i u I v Gi WU ¸Y nj GKwU †¯‹jvi msL¨v hvi cwigvY u I v †f±iØ‡qi ciggv‡bi ¸Ydj 

Ges Zv‡`i AšÍf‚©³ †Kv‡Yi †KvmvB‡bi Abycv‡Zi ms‡M ¸Yd‡ji mgvb| cÖZx‡Ki mvnv‡h¨ u I v 
†f±‡ii ¸Y‡K †jLv hvq- u . v = |u| |v| cosθ, †hLv‡b |u| I |v| nj h_vKª‡g u I v †f±‡ii ciggvb 
Ges Zv‡`i AšÍ©f~³ †KvY nj θ| 
R¨vwgwZK wP‡Îi mvnv‡h¨  welqwU AviI ¯úófv‡e eySv hvq|  
wPÎwU jÿ¨ Kiæb- 

 
 

wPÎ : 18.11 
 
hw` OA  = u Ges OB  = v Ges OA I OB Gi AšÍ©f‚³ †KvY θ nq, Z‡e 
u . v = |u| |v| cosθ = |u| PN 

      = |u|. u †f±‡ii Dci v †f±‡ii Awf‡ÿc| 
Abyiƒcfv‡e †`Lvb †h‡Z cv‡i †h, u . v = |v|. v †f±‡ii Dci u †f±‡ii Awf‡ÿc| A_v©r u . v = v . u 
†f±‡ii WU ¸Y wbgœwjwLZ ag©¸‡jv †g‡b P‡j- 
K) wewbgq wbqg 
L) †hv‡Mi Dci ¸‡Yi e›Ug wbqg| A_v©r u . (v + w) = u . v + u. w 
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†f±‡ii µm ¸Y ev †f±i ¸Y 
ỳBwU †f±i u I v Gi µm ¸Y nj GKwU †f±i hvi cwigvY u I v †f±iØ‡qi ciggv‡bi ¸Ydj Ges 

Zv‡`i AšÍf‚©³ †KvY θ Gi mvB‡bi Abycv‡Zi c~iYd‡ji mgvb| GB †f±‡ii w`K nj u †_‡K v Gi w`‡K 
†Nviv‡j GKwU ¯Œz †hw`‡K MwZ jvf K‡i †mw`‡K| GB w`K‡K mvaviYZ n w`‡q cªKvk Kiv nq| cÖZx‡Ki 
mvnv‡h¨ u Ges v †f±‡ii µm¸Y‡K †jLv nq- 
u × v = |u| |v| sinθ 
 
†f±‡ii µm¸‡Yi K‡qKwU ag© 
 
i)  †f±‡ii µm¸Yb wewbgq wbqg †g‡b P‡j bv|  u × v = -v × u 
ii)  ỳBwU †f±i mgvšÍivj n‡j Zv‡`i AšÍ©f‚³ †KvY k~b¨ †m Kvi‡Y u × v = |u| |v| sin00 = 0 nq| 
iii)  †f±‡ii µm¸Yb †hv‡Mi Dci ¸‡Yi e›Ub wbqg †g‡b P‡j| A_v©r (u × v) × w = u × v + v × w 
 
 
 
 
 
 
Abykxjbx 18.3 
 
1| †f±‡ii mvsL¨¸wYZK ev †¯‹jvi ¸wYZK eY©bv Kiæb|  

2| †f±‡ii mvsL¨¸wYZK msµvšÍ KwZcq ag© eY©bv I e¨vL¨v Kiæb| 

3| †f±‡ii WU ¸Y I µm¸Y eY©bv I e¨vL¨v Kiæb| 
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cvV 4t Ae ’̄vb †f±i 
 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• Ae ’̄vb †f±i wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
• Ae ’̄vb †f±i m¤úwK©Z KwZcq cÖwZÁv eY©bv cÖgv‡Y `ÿZv AR©b Ki‡eb| 

 
 
Ae ’̄vb †f±i 
g‡bKiæb O mgZj ’̄ †h †Kvb wbw ©̀ó  we› ỳ| H mgZ‡j O we› ỳ mv‡c‡ÿ †h †Kvb P we› ỳi Ae ’̄vb OP  
Øviv wbw ©̀ó Kiv hvq| OP  †K O we› ỳi mv‡c‡ÿ P we› ỳi Ae ’̄vb †f±i ejv nq| OP  Gi ˆ`N©¨ O †_‡K 
P we› ỳi ~̀iZ¡ Ávcb K‡i| Ges OP  Gi w`K D³ ~̀i‡Z¡ P we› ỳi mwVK Ae ’̄vb wb‡ ©̀k K‡i| O we› ỳ‡K 
†f±i g~jwe› ỳ ejv nq| wewfbœ g~jwe› ỳi mv‡c‡ÿ GKB we› ỳi Ae ’̄vb †f±i wewfbœ n‡e| †Kvb wbw ©̀ó 
cÖm‡½ we‡ePbvq  mKj we› ỳi †f±i GKB g~jwe› ỳi mv‡c‡ÿ aiv nq| 
 
Ae ’̄vb †f±i m¤úwK©Z KwZcq cÖwZÁv 
1) ỳBwU we› ỳ A I B Gi Ae ’̄vb †f±i h_vµ‡g a I b n‡j, 
AB  = b - a 
 
cÖgvY 
g‡bKiæb, †Kvb mgZ‡j O GKwU wbw ©̀ó we› ỳ Ges GKB mgZ‡j A Aci GKwU we› ỳ| O, A †hvM Kiæb| 
AZGe OA  †f±i‡K O we› ỳi mv‡c‡ÿ A we› ỳi Ae ’̄vb †f±i ejv nq| Abyiƒcfv‡e, GKB O we› ỳi 
mv‡c‡ÿ GKB mgZ‡j Aci B we› ỳi Ae ’̄vb †f±i OB | A, B †hvM Kiæb|  
g‡b Kiæb OA  = a Ges OB  = b  
Zvn‡j OA  + AB  = OB  
ev, a + AB  = b  
ev, AB  = b - a 

 
 

wPÎ : 18.12 
  
myZivs ỳBwU we› ỳi Ae¯’vb †f±i Rvbv _vK‡j Zv‡`i ms‡hvRK †iLv Øviv m~wPZ †f±i  H †f±‡ii 
kxl©we› ỳi Ae¯’vb †f±i †_‡K Avw`we› ỳi Ae¯’vb †f±i we‡qvM K‡i cvIqv hv‡e| 
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2) AC  = r.AB  n‡j c = (1 - r) a + r. b 
†hLv‡b, a,  b,  c h_vµ‡g A, B, C we› ỳi Ae ’̄vb †f±i| 
 
cÖgvY 
AC  = c - a Ges AB  = b - a  e‡j 
c - a = r.( b - a ) a = r. b - r. a 
myZivs c = a - ra + rb 
 = a (1 - r) + rb 
 = (1 - r) a + rb 
 

gšÍe¨: AC , AB  Gi mvsL¨¸wYZK nIqvi A_© A, B, C we› ỳ wZbwU mg‡iL| 
 
3) A I B we› ỳi Ae ’̄vb †f±i h_vµ‡g a I b n‡j Ges C we› ỳ AB  †iLvsk‡K m : n Abycv‡Z 

AšÍ:wef³ Ki‡j C we› ỳi Ae ’̄vb †f±i c =  
mb+na

m+n 
  n‡e| 

 
cÖgvY 

†`Iqv Av‡Q, 
|AC |

|CB |
 = 

m

n
  

 ev,  
|CB |

|AC |
  = 

n

 m
  

myZivs  
|AB |

|AC |
  =  

|AC |+|CB |

|AC |
     

        = 
|AC |

|AC |
  + 

|CB |

|AC |
  

       = 1+ 
n

 m
  

        =  
m+n

m
  

A_v©r  
|AC |

|AB |
  =  

m

m+n
  

ev  |AC | = (
m

m+n
 ) |AB | 

myZivs AC  = (
m

m+n
 ) AB  

A_v©r  c - a =  (
m

m+n
 ) (b - a) 
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ev c =  (
m

m+n
 ) b - (

m

m+n
 ) a + a 

 =  (1- 
m

m+n
 ) a + (

m

m+n
 ) b 

 =  ( 
n

m+n
 ) a + (

m

m+n
 ) b 

 =  ( 
na

m+n
 ) + (

mb

m+n
 )  

∴  c =  
mb+na

m+n 
  

 
ª̀óe¨: AB †iLvsk C we› ỳ‡Z m : n Abycv‡Z ewn©wef³ Ki‡j Abyiƒcfv‡e cªgvY Kiv hvq †h, 

c =   
ma-nb

m-n
  

we‡kl †ÿÎ: AB †iLvs‡ki ga¨we› ỳi Ae ’̄vb †f±i  
1

2
 (a + b) 

 
cÖgvY 
C we› ỳwU AB †iLvs‡ki ga¨we› ỳ n‡j m = n 

myZivs  c =   
1a-1b

1+1
  

  =   
a-b

2
  

  =   
1

2
 (a + b) 

 
 
 
 
 
Abykxjbx 18.4 
 
1| Ae ’̄vb †f±‡ii aviYv eY©bv I e¨vL¨v Kiæb| 

2| Ae ’̄vb †f±i m¤úwK©Z cÖwZÁv¸‡jv eY©bv I cÖgvY Kiæb| 
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cvV 5t †f±‡ii cÖ‡qvM 
 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• †f±‡ii aviYv cÖ‡qvM K‡i KwZcq R¨vwgwZK Dccv`¨ mnR I mswÿß wbq‡g cÖgvY Ki‡Z 
cvi‡eb| 

 
 
R¨vwgwZK †f±‡ii KwZcq cÖ‡qvM 
eZ©gvb cv‡V Avgiv †f±‡ii c~‡ev©³ aviYv¸‡jv cÖ‡qvM K‡i R¨vwgwZi KwZcq Dccv`¨ cÖ‡qvM Kivi †Pôv 
Ki‡ev| 
 
1. cx_v‡Mviv‡mi Dccv`¨ t 
cÖgvY Kiæb †h, mg‡KvYx wÎfz‡Ri AwZf‚‡Ri Dci Aw¼Z eM©‡ÿ‡Îi †ÿÎdj Aci ỳB evûi Dci Aw¼Z 
eM©‡ÿÎ Ø‡qi †ÿÎd‡ji mgwói mgvb| 
 
cÖgvY 

 
 

wPÎ: 18.13 
 
 
Dc‡ii wP‡Î ∆ABC GKwU mg‡KvYx wÎfzR Ges ∠C mg‡KvY 

g‡bKiæb, BC  = a, CA  = b Ges BA  = c 

GLb, BC  + CA  = BA  
ev, a + b = c 
ev, (a + b ) (a + b ) = c. c 
ev, |a|2 + |b|2 + 2. |a| |b|  cos C = |c|2 
ev, |a|2 + |b|2 = |c|2   [ cos C = cos 900 = 00] 
A_v©r a2 + b2 = c2    (cÖgvwYZ) 
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2. †`Lvb †h, mvgvšÍwi‡Ki KY©¸‡jvi e‡M©i †hvMdj Zvi evû‡jvi e‡M©i †hvMd‡ji mgvb| 
 

 
 

wPÎ: 18.14 
 
g‡bKiæb, ABCD GKwU mvgvšÍwiK Ges AC I BD Zvi KY©|  

Avevi g‡b Kiæb, AB  = a, AD  = b 

∴ KY©  AC  = AB  + BC= a + b 
Avevi †h‡nZz BA evû AD evûi Ges DC evû AB evûi mgvb I mgvšÍivj|  

AZGe, BC  = b Ges DC  = a  

GLb, AB  + BD  = AD  

ev,  a + BD  = b 

∴ KY©  BD  = b - a 
 

GLb AC2
 = AC. AC = |AC |

2 
= | a + b | = | a |

2
 + | b |

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

Ges BD2
 = BD. BD = |BD |

2 
= | b - a | = | b |

2
 + | a |

2
 - 2. | a || b | ................................................. (2) 

(1) I (2) †hvM Ki‡j cvIqv hvq 
AC

2
 + BD

2  
= 2| a |

2
 + 2| b |

2

 = 2 (a
2
 + b

2
) 

Avevi 2 (a2 + b2) = AB2
 + BC

2
 + CD

2
 + DA

2
  

myZivs KY© AC Ges KY© BD Gi e‡M©i †hvMdj, mgvšÍivj PviwU evû AB, BC, CD I DA Gi e‡M©i 
†hvMd‡ji mgvb| 
 
3. †f±i c×wZ‡Z cÖgvY Kiæb, mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÛZ K‡i| 
 

 
 

wPÎ: 18.15 
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g‡bKiæb, ABCD mvgvšÍwi‡Ki AC I BD Zvi KY©Øq ci¯úi‡K O we› ỳ‡Z †Q` K‡i‡Q|  
Avevi g‡b Kiæb, AO  = a, BO  = b, OC  = c Ges OD  = d 
cÖgvY Ki‡Z n‡e †h,  | a | = | c | Ges | b | = | d | 
 
cÖgvY  

AO  + OD  = AD  

Ges BO  + OC  = BC  
†h‡nZz mvgvšÍwi‡Ki wecixZ evûØq mgvb I mgvšÍivj 

∴ AD  = BC  

A_v©r AD  + OD  = BO  + OC   
A_v©r a + d = b + c 
A_v©r a - c = b - d       [ Dfq c‡ÿ - c - d †hvM  K‡i] 
a I c Dfq †f±‡ii aviK AC| AZGe a - c Gi aviK AC 
Avevi b I d Gi aviK BD| AZGe Gi aviK BD 
AC I BD †iLvØq c„_K I AmgvšÍivj 
ỳBwU mgvb wKš‘ Ak~b¨ †f±‡ii aviKØq mgvšÍivj (ev Awfbœ) n‡e| 

AZGe a - c Ges b - d cÖ‡Z¨‡K k~b¨ †f±i|  
A_v©r  a - c = 0  ev a = c  Ges  b - d = 0  ev b = d   

∴ | a | = | c | Ges | b | = | d | 

∴ mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÛZ K‡i| 
 

4. †f±‡ii mvnv‡h¨ cÖgvY Kiæb, wÎfz‡Ri †h †Kvb ỳB evûi ga¨we› ỳØ‡qi ms‡hvRK †iLvsk H wÎfz‡Ri 
Z…Zxq evûi mgvšÍivj Ges ˆ`‡N ©̈ Zvi A‡a©K| 
 

 
 

wPÎ: 18.16 
 

g‡bKiæb, ABC wÎfz‡Ri AB I AC evûi ga¨we› ỳ h_vµ‡g D I E| D, E ‡hvM Kiæb| cÖgvY Ki‡Z 

n‡e †h, DE ׀׀ BC Ges DE =  
1

2
 BC 
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cÖgvY 
†f±i we‡qv‡Mi wÎfzR wewa Abymv‡i 
AE  - AD  = DE   
Ges AC  - AB  = BC  
wKš‘ AC  = 2.AE  Ges AB  = 2.AD   [D, E we› ỳ h_vµ‡g AB I AC Gi ga¨we› ỳ] 
∴   AC  - AB  = 2AE  - 2AD  
  = 2(AE  - AD ) 

  = 2DE  

∴ BC  = 2DE  

myZivs  |DE | = 
1

2
 |BC | 

ev DE =  
1

2
 BC 

Ges DE I BC  †f±iØ‡qi aviK‡iLv GKB ev mgvšÍivj| 
wKš‘ GLv‡b aviK‡iLv GK bq|  
myZivs DE I BC  †f±iØ‡qi aviK †iLvØq A_v©r DE Ges BC mgvšÍivj| 
 
 
5. †f±i c×wZ‡Z cÖgvY Kiæb †h, wÎfz‡Ri ga¨gvÎq mgwe› ỳ Ges †Q`we› ỳ‡Z cÖ‡Z¨K ga¨gv 2 : 1 
Abycv‡Z †Q` K‡i| 
 

 
 

wPÎ: 18.17 
 

g‡b Kiæb, ABC wÎfz‡R AB  = α Ges AC  = β  

Zvn‡j BC  = AC  - AB  =  β - α 
g‡b Kiæb D, E I F h_vµ‡g BC, CA I AB evûi ga¨we› ỳ 
aiæb, AD I BE ga¨gvØq ci¯úi y we› ỳ‡Z ‡Q` K‡i| 
cÖ_‡g Avgiv †`L‡ev ‡h Zviv ci¯úi‡K 2 : 1 Abycv‡Z †Q` K‡i| 
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cÖgvY 

wPÎ Abyhvqx AD  = AB  + BD  = AB  + 
1

2
 BC  

    = α + 
1

2
 (β - α) 

    =  
1

2
 (α + β) 

 

Avevi, BE  = BA  + AE  = -AB  + 
1

2
 AC  

    = - α + 
1

2
 β                 

 

aiæb AG = x. AD Ges BG = y. BE 
†h‡nZz, AG  + GB  = AB     [GB  = -BG ] 

∴  x {
1

2
 (β - α)} - y{ - α + 

1

2
 β } = α 

ev,  
1

2
 x α + 

1

2
 x β + y α - 

1

2
  y β  = α 

ev, α (
1

2
 x + y - 1) = β (

1

2
 y - 

1

2
 x) 

†h‡nZz, α I β †f±i wfbœgyLx| 
myZivs Zv‡`i g‡a¨ mgZvi †Kvb cÖkœ bvB| A_v©r Zv‡`i mnM¸‡jvi †hvMdj k~b¨ n‡e| 

Kv‡RB β Gi mnM 
1

2
 y - 

1

2
 x = D ⇒ x = y 

GLb x = y emv‡j α Gi mnM nq 

 
1

2
 x + y - 1 = 0 

ev,  
3

2
  x = 1 

ev,  x = 
2

3
  

∴ x = y = 
2

3
  

AZGe, AD I BE ga¨gvØq ci¯úi‡K 2 : 1 Abycv‡Z †Q` K‡i| GLb CF ga¨gv A¼b K‡i GKBfv‡e 
†`Lv‡bv hvq AD I CF ga¨gvØqI 2 : 1 Abycv‡Z ci¯úi‡K G we› ỳ‡Z †Q` Ki‡e| 
A_v©r wÎfz‡Ri ga¨gv¸wj mgwe› ỳ Ges Zviv ci¯úi‡K 2 : 1 Abycv‡Z †Q` K‡i| 
 

6. †f±i c×wZ‡Z cÖgvY Kiæb †h, Aa©e„Ë ’̄ †KvY GK mg‡KvY| 
 

 
 

wPÎ: 18.18 
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g‡b Kiæb, APB GKwU Aa©e„Ë Ges ∠APB GKwU Aa©e„Ë ’̄ †KvY| cÖgvY Ki‡Z n‡e †h, ∠APB = GK 
mg‡KvY| 
 
cÖgvY 
g‡b Kiæb, O Aa©e„ËwUi †K› ª̀ Ges OB  = α I OP  = β   
Zvn‡j OA  = - α 
wPÎ Abyhvqx AP  = OP  - OA  = β - (- α) = α + β 

Ges BP  = OP  - OB  = β - α 

∴ AP. BP = |AP | . |BP | =  |(α + β)| . |(β - α)| 

   =  |α|
2
 -  |β|

2 

†h‡nZz OB = OP = e„‡Ëi e¨vmva© †m‡nZz, |α| =  |β| 
Ges  α2

 =  β
2  ev  β2

 -  α
2
 =  0 

∴ AP. BP = 0 
A_v©r AP ⊥ BP 
ev ∠APB = GK mg‡KvY   (cÖgvwYZ) 
 
 
 
 
Abykxjbx 18.5 
 
†f±‡ii mvnv‡h¨ wbgœwjwLZ R¨vwgwZK cÖwZÁv¸‡jv cÖgvY Kiæb| 
 
1| wÎfz‡Ri evû I †KvY msµvšÍ †KvmvBb m~Î   c2  =  a2 + b2  - 2abcos C   cÖgvY Kiæb| 

2| GKwU PZz©f‚‡Ri mwbœwnZ evû¸wji ga¨ we› ỳi ms‡hvRK †iLvmg~n GKwU mvgvšÍwiK| 

3| ABCD mvgvšÍwi‡Ki P I Q h_vµ‡g AB I CD evûi ga¨we› ỳ n‡j APCQ GKwU mvgvšÍwiK| 

4| PZz©f‚‡Ri KY©Øq ci¯úi‡K mgwØLwÛZ Ki‡j Zv GKwU mvgvšÍwiK| 

5| wÎfz‡Ri GK evûi ga¨we› ỳ †_‡K Aci evûi mgvšÍivj K‡i Aw¼Z †iLv Z„Zxq evûi ga¨we› ỳMvgx| 

6| wÎfz‡Ri GK evûi mgvšÍivj †Kvb †iLv Aci evûØq‡K mgvb Abycv‡Z wef³ K‡i| 

7| UªvwcwRq‡gi AmgvšÍivj evûØ‡qi ga¨we› ỳi ms‡hvRK mij‡iLv Zvi mgvšÍivj evûØ‡qi mgvšÍivj I 
Zv‡`i †hvMd‡ji A‡a©K| 

8| UªvwcwRq‡gi KY©Ø‡qi ga¨we› ỳi ms‡hvRK mij‡iLv Zvi mgvšÍivj evûØ‡qi mgvšÍivj Ges Zv‡`i 
we‡qvMd‡ji A‡a©K| 
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cvV 6t KwZcq D`vniY 
 
D‡Ïk¨ 
GB cvV †k‡l Avcwb - 

• wewfbœ mgm¨v mgvav‡b `ÿZv AR©b Ki‡eb|  
 

D`vniY 1   †`Lvb †h, -(- u) = u  
mgvavbt   wecixZ †f±‡ii ag© Abyhvqx  u + (- u) = 0 

Avevi (- u) + {- (- u)} = 0 
∴ - (- u) + (- u)} = u + (- u) 
∴ - (- u) = u   [†f±i †hv‡Mi eR©b wewa] 
 
D`vniY 2   †`Lvb †h, u + v  =  w n‡j u =  w -  v Ges wecixZµ‡g u + v =  w  
mgvavbt   u + v  =  w 
ev, u + v + (- v) =  w + (- v)    [Dfq c‡ÿ - v †hvM K‡i] 
ev, u + (v - v) = w - v  
ev, u + 0 = w - v    
∴ u = w - v    
 
wecixZµ‡g, u = w - v    
ev, u + v =  w - v + v   [Dfq c‡ÿ v †hvM K‡i] 
ev, u + v = w + (- v + v)  
ev, u + v = w + 0    
∴ u + v = w 
 
D`vniY 3   †`Lvb †h, - (u + v) = - u - v 

mgvavbt    - u - v Øviv - (u) + (- v) †evSvq  
GLb  (u + v) + {(-u) + (- v)} 
 = u + (-u) + v + (- v)    [ms‡hvM wewa] 
 = u + u 

 = 0 

myZivs  - (u + v) = - (u) + (- v) 
  = - u - v 
 
D`vniY 4   †`Lvb †h, - (m)u = m(- u) = - mu 

mgvavbt    mu + (- m)u 
 = {m + (- m)} u 

 = 0 u 

 = 0 

∴ (- m)u = - mu ..........................................(1) 
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Avevi  mu + m(- u) 
 = m{u + (-u)} u 

 = m 0  

 = 0 

∴ m(- u) = - mu ..........................................(2) 
 

(1) I (2) bs mgxKiY n‡Z cvB, - (m)u = m(- u) = - mu 
 

D`vniY 5   †`Lvb †h, u ≠ 0 n‡j 
u

 |u|
  GKwU GKK †f±i| 

mgvavbt     
g‡b Kiæb, u †f±‡ii w`K eivei û GKwU GKK †f±i 
GLb u †f±‡ii ˆ`N©¨ nj |u| ev u ‡hLv‡b |u| ev u  GKwU †¯‹jvi, hv Ak~b¨ KviY u ≠ 0 
AZGe  u = u. û = |u|. û 

ev, û = 
u

 |u|
  

A_v©r 
u

 |u|
  GKwU GKK †f±i| 

 

 
D`vniY 6   g‡b Kiæb u, v cÖ‡Z¨‡K Ak~b¨ AmgvšÍivj †f±i 
†`Lvb †h,  mu + nv = 0 n‡j  m = n = 0 

mgvavbt     
†h‡nZz, u, v Ak~b¨ AmgvšÍivj †f±i  
AZGe u ≠ 0, v ≠ 0 
GLb mu + nv = 0 †hLv‡b m, n ỳBwU †¯‹jvi ¸wYZK 
ỳwU †¯‹jvi †f±‡ii ¸Ydj Gi mgwó k~b¨ n‡Z cv‡i bv, hw` Zviv c„_K c„_K fv‡e k~b¨ nq| 

A_v©r mu = 0 Ges nv = 0 nq 
∴ m = 0 Ges n = 0 [u ≠ 0, v ≠ 0] 
myZivs m = n = 0 (cÖgvwYZ) 
 
D`vniY 7  ABC †h‡Kvb wÎfzR n‡j †`Lvb †h, AB  + BC  + CA  = 0 
mgvavbt    AB  + BC  + CA   

      =  (AB  + BC ) + CA  

      =  AC  + CA  

      =  AA  

      =  0 

 

D`vniY 8   ABC wÎfz‡Ri BC, CA I AB evû¸‡jvi ga¨we› ỳ h_vµ‡g D, E I F n‡j AB , BC , CA , 

AD  †f±i¸‡jv‡K BE  I CF  †f±‡ii gva¨‡g cÖKvk Kiæb| 
 



  MwYZ 

BDwbU-18  c„ôv # 25 

mgvavbt     

 
 

wPÎ: 18.19 
 

ABC wÎfy‡Ri BC, CA I AB evû¸‡jvi ga¨we› ỳ h_vµ‡g D, E I F| A,D; B,E I C,F †hvM Kiæb| 
Zviv ci¯úi O we› ỳ‡Z †Q` K‡i| 
wPÎ n‡Z, AB  + BO  = AO  .............................(i) 

wKš‘ AO  + OF  = AF  
ev, AO  = AF - OF  

ev, AO  = 
1

2
 AB - 

1

3
 CF       [AF  = 

1

2
 AB  Ges AF  = 

1

3
 CF ] 

∴ (i) bs n‡Z cvB, 

AB  + BO  = 
1

2
 AB - 

1

3
 CF    

ev, AB  + 
2

3
 BE  = 

1

2
 AB - 

1

3
 CF       [BO  = 

2

3
 BE ] 

ev, AB  -  
1

2
 AB  = - 

2

3
 BE  - 

1

3
 CF    

ev,  
1

2
 AB  = - 

2

3
 DE  - 

1

3
 CF    

ev, AB  = - 
2

3
 BE  - 

2

3
 CF    

 

Avevi, BC  + CO  = BO  
ev, BC  = BO  - CO  

ev, BC  =  
2

3
 BE  - 

2

3
 CF    

 

Avevi, CA  + AO  = CO   ............................. (ii) 
Ges AO  + EA  = EO  

 ev, AO  = EO  - EA  

 ev, AO  = -OE  - 
1

2
 EA  

 ev, AO  = - 
1

3
 BE  - EA  
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∴ (ii) bs n‡Z cvB, 

CA  - 
1

3
 BE  - 

1

2
 CA  = CO    

ev, CA  - 
1

2
 CA  =  

1

3
 BE  + CO    

ev,  
1

2
 CA  =  

1

3
 BE  + 

2

3
 CF    

ev, CA  =  
2

3
 BE  + 

4

3
 CF   ............................. (iii) 

 
GLb AO  + OE  = AE  

ev,  
2

3
 AD  +  

1

3
 BE   =  - 

1

2
 CA  

ev,  
2

3
 AD  +  

1

3
 BE   =  - 

1

2
 (
2

3
 BE  + 

4

3
 CF ) 

ev,  
2

3
 AD  +  

1

3
 BE   =  - 

1

3
 BE  - 

2

3
 CF  

ev,  
2

3
 AD  = -  

1

3
 BE  - 

1

3
 BE  - 

2

3
 CF  

ev,  
2

3
 AD  = - 

2

3
 BE  - 

2

3
 CF  

ev, AD  = - BE  - CF  

 
D`vniY 9  ABCD mvgvšÍwi‡Ki KY©Øq AC I BD n‡j AB  I AC  †f±iØq‡K AD  I BD   
†f±iØ‡qi gva¨‡g cÖKvk Kiæb Ges †`Lvb †h, AC  + BD  = 2BC  Ges AC  - BD  = 2AB   
mgvavbt     

 
 

wPÎ: 18.20 
 
 

wPÎ n‡Z cvB, AB  + BD  = AD  

∴ AB   = AD  - BD  ......................................... (i) 

Avevi AB  + BC  = AC  ......................................... (ii) 
ev, AD  - BD  + BC  = AC    
ev, AD  - BD  + AD  = AC   [AD ׀׀ BC Ges AD I BD wecixZ evû ] 
∴ AC  = 2AD  - BD  
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GLb (i) bs n‡Z cvB, BD  = AD  + AB   ......................................... (iii)  
(ii) I (iii) †hvM K‡i cvB,  
AC  + BD  = (AB  + BC ) + (AD  - AB ) 

       = BC  + AD  
       = BC  + BC  

       = 2BC  
 
Avevi (ii) bs n‡Z (iii) bs we‡qvM K‡i cvB, 
AC  - BD  = (AB  + BC ) - (AD  - AB ) 

       = AB  + BC  - AD  + AB  
       = 2AB  + BC  - AD  
       = 2AB  + BC  - BC  

       = 2AB  
 
D`vniY 10  †`Lvb †h, PZzf‚©‡Ri wecixZ evû¸‡jvi ga¨we› ỳØ‡qi ms‡hvRK †iLvsk ỳBwU ci¯úi‡K 
mgwØLwÛZ K‡i| 
mgvavbt     

 
 

wPÎ: 18.21 
 
g‡b Kiæb, ABCD PZz©f‚‡Ri AB, BC, CD, DA evûi ga¨we› ỳ h_vµ‡g P, Q, R I S| aiæb, †Kvb 
wbw ©̀ó g~jwe› ỳi †cÖwÿ‡Z A, B, C, D we› ỳi Ae ’̄vb †f±i h_vµ‡g a, b, c, d 
 

AZGe, AB †iLvs‡ki ga¨we› ỳ P Gi Ae ’̄vb †f±i 
1

2
 (a + b) 

Ges CD †iLvs‡ki ga¨we› ỳ R Gi Ae ’̄vb †fK&Ui 
1

2
 (c + d) 

AZGe PR †iLvs‡ki ga¨we› ỳi Ae ’̄vb †f±i 
1

2
 {
1

2
 (a + b) + 

1

2
 (c + d)} 

     = 
1

4
 (a + b) + 

1

4
  (c + d)} 

     = 
1

4
 (a + b + c + d) 
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Avevi BC †iLvs‡ki ga¨we› ỳ Q Gi Ae ’̄vb †f±i 
1

2
 (b + c) 

Ges AD †iLvs‡ki ga¨we› ỳ S Gi Ae ’̄vb †f±i 
1

2
 (a + d) 

AZGe QS †iLvs‡ki ga¨we› ỳi Ae ’̄vb †f±i 
1

2
 {
1

2
 (b + c) + 

1

2
 (a + d)} 

     = 
1

4
 (b + c) + 

1

4
  (a + d)} 

     = 
1

4
 (a + b + c + d) 

 
†h‡nZz, PR I QS ‡iLvsk ỳBwUi ga¨we› ỳi Ae ’̄vb †f±i GKB| myZivs Zv‡`i ga¨ we› ỳ GKB| Ab¨ 
fv‡e PR I QS †iLvs‡ki †Q`we› ỳ-B Zv‡`i cÖ‡Z¨‡Ki ga¨we› ỳ| 
 
AZGe, PZzf‚©‡Ri wecixZ evû¸‡jvi ga¨we› ỳØ‡qi ms‡hvRK †iLvsk ỳBwU ci¯úi‡K mgwØLwÛZ K‡i| 
 
 
 
 
 
 
 
Abykxjbx 18.6 
 
1| †`Lvb †h,  

  i) - (u - v) = - u + v 

  ii) u + u = 2 u 

  iii)  (m - n) u = mu - nu 

  vi) m (u - v) = mu - mv 

  v) mu = 0 n‡j m = 0 ev u = 0; Ges  wecixZµ‡g| 

2| †`Lvb †h, u, v Gi mvsL¨¸wYZK (†hLv‡b u, v †KvbwUB k~b¨ †f±i bq) n‡e hw` Ges †Kej hw` u, v 
Gi mgvšÍivj nq|  

3| u, v cÖ‡Z¨‡K Ak~b¨ †f±i n‡j †`Lvb †h, u = mv  n‡Z cv‡i hw` Ges †Kej hw` u, v Gi mgvšÍivj 
nq| 

4| ABC wÎfz‡Ri BC, CA, AB evûÎ‡qi ga¨we› ỳ h_vµ‡g D, E I F n‡j 

 K) BC , AD , BE , CF  †f±i¸‡jv‡K AB  Ges AC  †f±‡ii gva¨‡g cÖKvk Kiæb| 

 L) AC , BC , AD , CF  †f±i¸‡jv‡K AB  Ges BE  †f±‡ii gva¨‡g cÖKvk Kiæb Ges †`Lvb †h,  
AD  + BE  + CF  = 0 
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5| ABCD GKwU mvgvšÍwiK hvi KY©Øq AC I BD  

 K) AC  I BD  †f±iØq‡K ABI AD †f±iØ‡qi gva¨‡g cÖKvk Kiæb| 

 L) ABI AD  †f±iØq‡K AC  I BD  †f±iØ‡qi gva¨‡g cÖKvk Kiæb| 

6| g‡b Kiæb, P we› ỳ ∠BAC Gi mgwØLÛ‡K Aew ’̄Z| A we› ỳi †cÖwÿ‡Z B, C, P we› ỳi Ae ’̄vb †f±i 

h_vµ‡g b, c, u n‡j †`Lvb †h, †k‡lv³ †f±iwU  
b

 |b|
  + 

c

 |c|
  Gi mvsL¨¸wYZK|  

7| A, B, C, D we› ỳ¸‡jvi Ae ’̄vb †f±i h_vµ‡g a, b, c, d n‡j †`Lvb †h, ABCD mvgvšÍwiK n‡e hw` 
Ges †Kej b - a = c - d hw` nq| 

 

 

DËigvjv 
 

4| K) BC  = AC  - AB ,   AD = 
1

2
 (AB  + AC ) 

      BE = 
1

2
 (AC  - AB ), CF = 

1

2
 (AB  - AC ) 

 L) AC  = 2AB  + 2BE ,   BC  = AB  + 2BE  

     AD = 
3

2
 AB  + BE ,  CF = - 

3

2
 AB  - 2BE  

5| K) AC  = AB  + AD ,   BD = AD - AB  

 L) AB  = 2AB  + 2BE ,   BC  = AB  + 2BE  

     AD = 
1

2
 AC  - 

1

2
 BD ,  AD = 

1

2
 AC  + 

1

2
 BD  

 

 

 


