
 

 
†f±i I †¯‹jvi ivwk 13 

BDwbU  

 
 

f‚wgKv  

GZw`b gva¨wgK I D”Pgva¨wgK †kªYx‡Z MwY‡Z exRMwYZ, cvwUMwYZ, R¨vwgwZ, wÎ‡KvYwgwZ BZ¨vw` †kLv‡bv 
n‡q‡Q| 
eZ©gv‡b MwY‡Zi bZzb wm‡jev‡m MwY‡Zi Ô‡f±i' kvLvwU hy³ Kiv n‡q‡Q| weÁv‡bi wewfbœ MvwYwZK mgm¨v mgvav‡b 
we‡kl K‡i MwYZ kv‡ ¿̄i A‡bK mgm¨v mgvav‡b †f±‡ii cÖ‡qvM LyeB Acwinvh© weavq ¯‹zj n‡ZB †f±i wk¶v`v‡bi 
GKwU we‡kl c`‡¶c †bqv n‡q‡Q| G c`‡¶cwU MwYZ wk¶v e¨e ’̄vi GKwU gnZx D‡`¨vM ejv P‡j| 

wewfbœ MwYZwe` †i‡b †`KvZ© (1596-1650), wjewbR (1679), †gvweqvm (1826), †ejvwfwUm (1832), †nwgjUb 
(1843-44), G iKg ch©vqµwgKfv‡e A‡bK MwYZwe‡`i wPš—vi dmj GB †f±i| Ae‡k‡l 19 kZ‡Ki ga¨eZx© 
mg‡qi MwYZ kv‡ ¿̄ A‡bK MwYZwe‡`i A‡bK wPš—vavivi dmj wnmv‡e Ô‡f±i' bv‡gi MwYZ kv‡ ¿̄i GKwU kvLv 
¯̂Kxqiƒ‡c we‡ewPZ nIqv ïi“ nq| eZ©gvb hy‡M Ô‡f±i'-Gi Ávb AR©b I Gi cÖ‡qvM MwYZkv‡ ¿̄ GKwU AwZe 
¸i“Z¡c~Y© kvLv wn‡m‡e we‡ewPZ| MwYZwe`, c`v_©we`, cÖ‡KŠkjx I wewfbœ kvLvi weÁvbxMY Zv‡`i MvwYwZK mgm¨v 
mgvav‡bi Rb¨ Ô†f±i' e¨envi K‡i _v‡Kb| we‡kl K‡i dwjZ weÁv‡bi †¶‡Î, R¨vwgwZK a¨vb aviYv e¨vLvq, 
ejwe`¨vi †¶‡Î †f±‡ii cÖ‡qvM Acwimxg| msw¶ßfv‡e ejv hvq, wdwRK¨vj mv‡qÝ-Gi A‡bK MvwYwZK mgm¨v 
mgvav‡bi Rb¨ Ô‡f±i' GKwU mnR fvlv I c×wZ wnmv‡e e¨envi Kiv n‡q _v‡K| 

D‡Ïk¨t 

GB BDwbU †k‡l Avcwb- 

0 †f±i I †¯‹jvi ivwk m¤ú‡K© Rvb‡Z cvi‡eb; 

0 †f±‡ii ciggvY I Ae ’̄vb †f±i m¤ú‡K© Rvb‡Z cvi‡eb; 

0 †f±‡ii mgZv , k~Y¨ †f±i I GKK †f±i m¤ú‡K© Ávb jvf Ki‡eb; 

0 †f±‡ii †hvM, we‡qvM I †¯‹jvi Øviv ¸Y Ki‡Z cvi‡eb Ges GB cÖwµqv¸wji ˆewkó¨mg~n eY©bv Ki‡Z 

cvi‡eb; 

0 wØgvwÎK I wÎgvwÎK ’̄vbvsK c×wZ‡Z †f±i we‡k−lY Ki‡Z cvi‡eb; 

0 †f±‡ii †¯‹jvi ¸Yb eY©bv I e¨vL¨v Ki‡Z cvi‡eb; 

0 GKK †f±i I Zv‡`i cÖ‡qvM m¤ú‡K© Ávb AR©b Ki‡eb| 
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1 cvV 

 
†f±i I †¯‹jvi ivwk Ges R¨vwgwZK †f±‡ii aviYv   

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  †f±i I †¯‹jvi ivwk m¤ú‡K© Rvb‡Z cvi‡eb| 

  †f±‡ii ciggvb I Ae ’̄vb †f±i m¤ú‡K© Rvb‡Z cvi‡eb| 
 

 

cÖK…wZi e —̄zRM‡Z hv wKQy cwigvc †hvM¨, Zv‡KB ivwk e‡j| ivwk `yB cÖKvi| h_v- 1. †¯‹jvi ivwk,  
2. †f±i ivwk|  

 

cÖvK…wZK e —̄z RM‡Z hv wKQy cwigvc‡hvM¨, Zv‡KB ivwk e‡j| 
†¯‹jvi ivwk t †h mg —̄ ivwki ïaygvÎ gvb Rvb‡jB P‡j, w`K wb‡ ©̀‡ki cÖ‡qvRb nq bv, Zv‡K †¯‹jvi ivwk e‡j| 
†hgbt 10 †KwR Pv‡ji Rb¨ ïay Dnvi cwigvY Rvb‡jB P‡j, w`‡Ki †Kvb cÖ‡qvRb nq bv| GQvovI ZvcgvÎv, ª̀“wZ, 
IRb BZ¨vw` †¯‹jvi ivwk| 
 

†f±i ivwk (Vector) t †h mKj ivwki gvb I w`K Df‡qB Av‡Q, Zv‡`i‡K †f±i ivwk e‡j| †hgbt miY, Z¡iY, 
ej, †eM BZ¨vw`| KviY G‡`i gvb I w`K DfqB Av‡Q| 
hw` GKRb †jvK †nu‡U X Ae ’̄vb †_‡K 3 wgUvi DË‡i Z †h‡q ch©š— 4 wgUvi c~‡e© Y Ae ’̄v‡b Av‡m; Zvi m¤ú~Y© 

miY 5 wgUvi nq| †jvKwUi miY †f±i ivwk XY
→

 Øviv cÖKvk Kiv hvq, †hLv‡b `~i‡Z¡i gvb = |XY
→

| Ges Zxi wPý 
X †_‡K Y- Gi w`‡K ~̀iZ¡ wb‡ ©̀k K‡i| 

Z

X

Y

3

4

5

 

wPÎ 13.1 

GLv‡b X n‡jv hvÎvwe›`y Ges Y n‡jv †kl we› ỳ| XY
→

 †K mvaviYZt a or a
→

 Øviv cªKvk Kiv nq| 
myZivs †f±i ivwk‡K mvaviY MvwYwZK wbq‡g †hvM we‡qvM Kiv hvq bv| G D‡Ï‡k¨ GK we‡kl exRMwY‡Zi 
cÖ‡qvRb, hv‡K †f±i exRMwYZ e‡j| 

†¯‹jvi ivwki ïaygvÎ gvb Av‡Q, †f±i ivwki gvb I w`K DfqB 
Av‡Q| 
 
g‡b ivLvi welq  
ivwk `y' cÖKvi t 
1. †¯‹jvi ev Aw`K ivwk (Scalar quantity);  
2. †f±i ivwki ev mw`K ivwk (Vector quantity)  
 
mw`K †iLvi mvnv‡h¨ GKwU †f±i ivwki cÖKvk 
R¨vwgwZ‡Z ZxiwPwýZ GKwU †iLvsk w`‡q GKwU wbw ©̀ó ˆ`N©¨ Ges w`K‡K eySv‡bv nq| myZivs GKwU †f±i ivwk‡K 
GKwU †iLvsk Øviv m~wPZ Kiv hvq, †hLv‡b †iLvs‡ki ˆ`N©¨ n‡e †f±i ivwki gvb I Zxi wPý Gi w`K wb‡ ©̀k K‡i| 
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O

A

O

A
a

– a

→

→

 
wPÎ 13.2 

†hgbt OA
→

 †iLvi ˆ`N©¨ OA I ZxiwPý h_vµ‡g ivwkwUi gvb I w`K wb‡ ©̀k K‡i| †hLv‡b, O n‡jv g~jwe›`y ev 
Avw`we› ỳ ev cÖviw¤¢K we› ỳ Ges A n‡jv †kl ev cÖvš—xq we› ỳ| 

wP‡Î, AO
→

 †f±iwU OA
→

 Gi wecixZ †f±i m~wPZ K‡i| 
w`K wb‡ ©̀wkZ †iLvsk (Directed line segment) Gi wZbwU ˆewkó¨ i‡q‡Q| 
 

(i)  AB
→

 Øviv m~wPZ †f±‡ii gvb ev mw`K †iLvsk AB
→

 Gi ˆ`N©¨ = |AB
→

|, ¯úóZt |AB
→

| = |BA
→

|.  

A B A B  
KY© 13.3 

(ii) mw`K †iLvsk AB †h Amxg †iLvi Ask, Zv‡K Kvh©Ki †iLv ev wµqv‡iLv ev aviK †iLv ejv nq| wb‡æv³fv‡e 

AB
→

 †K m~wPZ Kiv nq| 
B

A

B

A  
KY© 13.4 

(iii) wµqvw`K t AB
→

 †f±‡ii wµqvw`K n‡jv A n‡Z B-Gi w`‡K Ges BA
→

 Gi wµqvw`K n‡jv B n‡Z A Gi w`‡K| 
 
cÖ‡Z¨K w`K wb‡ ©̀wkZ †iLvsk GKwU †f±i| 
 
†f±‡ii cig gvb t GKwU †f±i a→  Gi ciggvb ej‡Z H †f±iwUi ïaygvÎ gvb‡KB eySvq, hv n‡jv †hvM‡evaK 
ev —̄e msL¨v| A_©vr a→  Øviv m~wPZ †iLvi ˆ`N©¨‡K eySvq| AZGe, a

→
 †f±‡ii cig gvb n‡jv | a→ | ev a . 

 

Ae ’̄vb †f±i (Position Vector) t †Kvb wbw ©̀ó we›`yi †cÖw¶‡Z Ab¨ †h †Kvb we› ỳi Ae ’̄vb †h †f±i w`‡q wb‡ ©̀k 

Kiv nq, Zv‡K H we› ỳi Ae ’̄vb †f±i e‡j| 
 

g‡b Ki“b, x- A¶ I y- A¶ ci¯úi j¤^fv‡e O we› ỳ‡Z †Q` K‡i‡Q| O 

we› ỳ‡K A¶Ø‡qi g~jwe› ỳ ejv nq| msÁvbyhvqx, g~jwe›`y O-Gi †cÖw¶‡Z P, Q, 

R- Gi Ae ’̄vb †f±i h_vµ‡g OP
→

, OQ
→

, OR
→

. 

 

R y P

Q

x

y´

x´ O

 
wPÎ 13.5 
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2 cvV 

 

†f±‡ii mgZv, k~b¨ †f±i I GKK †f±i| 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  ‡f±‡ii mgZv, k~b¨ †f±i I GKK †f±i m¤ú‡K© Rvb‡Z cvi‡eb| 
 

 

†f±‡ii mgZv, k~b¨ †f±i I GKK †f±i 
mgvb †f±i (Equal Vector) t ỳwU †f±i ci¯úi mgvb n‡e hw` Zv‡`i ˆ`N©¨ mgvb I w`K GKB nq 

Ges aviK †iLv GKB ev mgvš—ivj nq| 
(i)   a
→

, b
→

 -Gi aviK‡iLv GKB nq| 
A_©vr a
→

= b
→

 � { 
 | a
→

| = | b
→

|,  

a
→

b
→

- Gi w`K GKB| 

a

 b

→

→

 
wPÎ 13.6 

[ � A_© hw` Ges †Kej hw` ] 

(ii) hw` aviK mgvš—ivj nq ABCD GKwU eM©‡¶Î n‡j-AB
→

= DC
→

 Ges BC
→

=AD
→

  

D C

A B  
wPÎ 13.7 

FYvZ¥K †f±i (Negative of a Vector) t 

hw` ỳwU †f±‡ii ˆ`N©¨ mgvb, aviK †iLv GKB ev mgvš—ivj wKš—z w`K wecixZ nq, Z‡e 

GKwU †f±i AciwUi FYvZ¥K| wP‡Î a
→

I b
→

 †f±iØ‡qi ˆ`N©¨ mgvb wKš—z w`K wecixZ| 

A_©vr a
→

= – b
→

  

a
→

b
→

 
wPÎ 13.8 

 

k~b¨ †f±i (Null or Zeor Vector) t 
†f±‡ii gvb k~b¨ n‡j, Zv‡K k~b¨ †f±i e‡j| ỳwU mgvb †f±i we‡qvM Ki‡j A_ev GKwU †f±‡ii mv‡_ Zvi 
FYvZ¥K †f±i †hvM Ki‡j ïb¨ †f±i cvIqv hvq| ïb¨ †f±i bvj †f±i bv‡gI AwfwnZ|  
 i)  k~b¨ †f±‡ii †Kvb gvb †bB 
 ii) k~b¨ †f±i 0 ev 0

→

Øviv m~wPZ 

m`„k †f±i (Like Vector) t ỳwU mgvš—ivj †f±‡ii w`K GKB e‡j, †f±iØq‡K m „̀k †f±i e‡j|  wP‡Î a
→

I b
→

 

ỳwU †f±i m „̀k| 

a

 b

→

→

 
wPÎ 13.9 

wem`„k †f±i (Unlike Vector) t ỳwU mgvš—ivj †f±‡ii w`K wfbœ n‡j, †f±iØq‡K wem „̀k †f±i e‡j|  wP‡Î a
→

 

I b
→

 ỳBwU wem „̀k †f±i| 
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a

 b

→

→

 

wPÎ 13.10 
 
GKK †f±i (Unit Vector) t †h †f±‡ii gvb GK, Zv‡K GKK †f±i e‡j| aiv hvK, a

→

 GKwU †f±i| Zv‡K 
GKK †f±i ejv n‡e hw` | a

→

| =1 nq| Ab¨_v GKK †f±i †c‡Z n‡j †f±iwU‡K Zvi gvb w`‡q fvM w`‡Z n‡e| 
A_©vr ZLb GKK †f±i = ||   

 

GKK †f±i‡K â ØvivI m~wPZ Kiv nq| AZGe hw` u
→

, v
→

,w
→

 †f±i ivwk nq Z‡e G‡`i †f±i n‡jv h_vµ‡g û, 
v̂  Ges ŵ | 
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3 cvV 

 

†f±‡ii †hvM, we‡qvM I †¯‹jvi Øviv ¸Y 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  †f±‡ii †hvM m¤ú‡K© Rvb‡Z cvi‡eb; 
  †f±i ivwki †hv‡Mi Dcvsk m~Î wbY©q Ki‡Z cvi‡eb; 
  †f±‡ii we‡qvM m¤ú‡K© Rvb‡Z cvi‡eb; 
  †f±‡ii exRMwY‡Zi wewa m¤ú‡K© Rvb‡Z cvi‡eb; 
  cÖvš—we› ỳi Ae ’̄vb †f±‡ii mvnv‡h¨ †f±i‡K m~wPZ Ki‡Z cvi‡eb| 

 

 

†f±‡ii †hvM (Addition of Vectors) t 
ỳB ev Z‡ZvwaK †f±‡ii GKwÎZ gvb ev †hvMdj GKwU b~Zb †f±i ivwk Øviv cÖKvk Kiv nq|  

GB b~Zb †f±i ivwk‡K †f±i¸wji †hvMdj ev jwä ejv nq| 
A

O

A

B O B

A

 
KY© 13.11 

g‡b Ki“b, OA
→

=a, AB
→

=b Ggb ỳwU †f±i ivwk †hb a
→

Gi †kl we› ỳ Ges b
→

Gi Avw`we› ỳ GKB, Zvn‡j a
→

 Gi 

Avw`we› ỳ O Ges b
→

Gi †kl we› ỳ B Gi ms‡hvM †iLvsk OB
→

 †f±i‡K a
→

 Ges b
→

†f±i ỳwUi †hvMdj ev jwä 

ejv nq Ges a
→

+ b
→

 Øviv m~wPZ Kiv nq| 

A_©vr wÎfzR m~Îvbyhvqx OA
→

+AB
→

 = OB
→

 

     � a
→

+ b
→

= OB
→

  

g‡b ivLvi welq t 

wÎfzR m~Î t GKB we› ỳ‡Z GKB mg‡q Kvh©iZ mgRvZxq Ges mgZjxq ỳBwU w`K ivwk †Kvb GKwU wÎfz‡Ri ỳBwU 

mwbœwnZ evû Øviv GKBµ‡g w`‡K I gv‡b m~wPZ n‡j, Zv‡`i †hvMdj ev jwä Z…Zxq evûi wecixZ µ‡g m~wPZ nq| 
 

g‡b Ki“b OA
→

= a
→

Ges OC
→

= b
→

| a
→

 Ges b
→

†f±‡ii  †hvMdj ev jwä 
OABC mvgš—wiKwU m¤ú~Y© K‡i Gi K‡Y©i mvnv‡h¨ cÖKvk Kiv hvq| †h‡nZz mvgš—

wi‡Ki wecixZ evû mgvb I mgvš—ivj AZGe OA
→

= CB
→

 = a
→

 Ges OC
→

= AB
→

 

= b
→

  

GLb a
→

+ b
→

=  OA
→

+ OC
→

     

 = OA
→

+AB
→

    

       = OB
→

  

A B

O C  
wPÎ 13.12 

 = c
→

     

c
→

= OB
→

,  mvgš—wi‡Ki KY©| 

Avevi,  b
→

+ a
→

 = OC
→

+CB
→

   

  = OB
→

 

  = c
→

 

  ∴  a
→

+ b
→

= b
→

+ a
→

  

myZivs mvgš—wi‡Ki KY© †f±iØ‡qi †hvMdj ev jwä cÖKvk K‡i| G‡K †f±i‡hv‡Mi mvgš—wiK m~Î e‡j| 
g‡b ivLvi welq t 
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mvgš—wiK m~Î t †Kvb mvgš—wi‡Ki ỳBwU mwbœwnZ evû w`‡q ỳBwU †f±‡ii gvb I w`K m~wPZ Kiv n‡j, D³ 
†f±iØ‡qi m~PK †iLvi †Q`we› ỳMvgx mvgš—wi‡Ki KY©wU †f±iØ‡qi †hvMd‡ji gvb I w`K m~wPZ Ki‡e| 
 

D`vniY-1 t ABC wÎfz‡R, E, AB Gi ga¨we› ỳ| AB
→

Ges BC
→

evû h_vµ‡g a
→

 Ges b
→

 †f±i Øviv m~wPZ| CA
→

 

Ges EC
→

 Gi gvb a
→

 Ges b
→

 †f±‡ii gva¨‡g cÖKvk Ki“b| 
A

B C

a
→

b
→

E

  

A

B C
<

 

A

B C

E

 
                 1bs wPÎ                   2bs wPÎ   3bs wPÎ 

wPÎ 13.13 
mgvavb t 
2bs wPÎ n‡Z,  
 

CA
→

= CB
→

+BA
→

 

BA
→

= – AB
→

 = – a
→

 

Ges CB
→

= – BC
→

= – b
→

  

∴  CA
→

= – a
→

– b
→

= – ( a
→

+ b
→

)  

 
Avevi, 3bs wPÎ n‡Z,  

EC
→

 = EB
→

+ BC
→

 

 = 
1
2  AB
→

+BC
→

 

 = 
1
2  

a
→

+ b
→

  

  

D`vniY-2 t ABC wÎfz‡Ri BC evûi ga¨we› ỳ D, †`Lvb †h, AB
→

+AC
→

= 2AD
→

 

mgvavb t 
A

B

C

D

E  
wPÎ 13.14 

ABEC mvgš—wiKwU m¤ú~Y© Ki“b| BE
→

=AC
→

    [ ... ci¯úi mgvb I mgvš—ivj ] 

∴  AB
→

+BC
→

= AB
→

+BE
→

=AE
→

 [ wÎfzR m~Î ]  

mvgš—wi‡Ki KY©Øq ci¯úi‡K mgwØLwÛZ K‡i|  

AZGe AE
→

= 2AD
→

 

       � AB
→

+AC
→

= 2AD
→

  
  
(iii)  †f±i ivwki †hv‡Mi Dcvsk m~Î t  
†h †Kvb ’̄vbvsK e¨e ’̄vq GKwU †f±i ivwk‡K Dcvs‡k wef³ Kiv hvq| cÖ‡Z¨KwU †f±i ivwk‡K Dcvs‡k wef³ K‡i 
Dcvsk¸‡jvi exRMvwYwZK †hvMdj wbY©q K‡i G‡`i jwä-w`K ivwk wbY©q Kiv hvq| 
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Y

O

P(x , y )
Q(x , y )

X
M N

a
b

22
11

→

→

 
wPÎ 13.15 

g‡b Ki“b, ci¯úi mg‡Kv‡Y Aew ’̄Z OX, OY mij‡iLv ỳBwU h_vµ‡g X I Y A¶ wb‡ ©̀k K‡i| XY- mgZ‡j 
X-A‡¶i mv‡_ †Kv‡Y Aew ’̄Z OP Øviv a gv‡bi GKwU †f±i ivwk a

→

 Gi gvb I w`K wbw ©̀ó i‡q‡Q| Abyiƒcfv‡e, 
OQ Øviv b
→

 †K wb‡ ©̀k K‡i| g‡b Ki“b P Gi ’̄vbvsK (x1,y1) Ges Q Gi ’̄vbvsK n‡jv (x2, y2) Ges abvZ¥K X–

Y A‡¶ GKK w`K ivwk n‡jv î , ĵ | X- A‡¶i Dci P I Q n‡Z h_vµ‡g PM I QN j¤^ Uvbyb| 

AZGe a
→

=OP
→

= OM
→

 +MP
→

,  î = OM  ;   ĵ = PM  

GKK †f±i ivwki msÁvbymv‡i OM
→

 = î OM = î x
1
 

      PM
→

 = ĵ PM = ĵ y1     

Kv‡RB OP
→

= î x
1
+ ĵ y

1
   

A_©vr a
→

= î x1+
ĵ y1   

Abyiƒcfv‡e b
→

= î x
2
+ ĵ y

2
   

myZivs a
→

+ b
→

= î x1+
ĵ y1+ î x2+

ĵ y2 

         = î (x
1
+x

2
) + ĵ (y

1
+y

2
)    

  

†f±‡ii we‡qvM (Subtraction of Vector)  

g‡b Ki“b, a
→

 I b
→

 ỳBwU †f±i| Zv‡`i GKwUi mv‡_ AciwUi FYvZ¥K †f±‡ii †hvMdj‡K †f±i we‡qvM e‡j| 

A_©vr a
→

 I b
→

 †f±i ỳwUi we‡qvM wbæwjwLZ fv‡e †jLv nq, 

(i) a
→

+(– b
→

) = a
→

– b
→

 

B
A

B

O

 

A

BO

a
→

b
→

c
→

– =

 
                        wPÎ 13.16 

g‡b Ki“b, OB
→

= a
→

, AB
→

= b
→

,  

 A, B  †hvM Ki“b| 

GLb  OB
→

–AB
→

= OA
→

  

A_©vr  a
→

– b
→

= c
→

    [ OA
→

= c
→

 a‡i ] 
(ii) 

A

B

O

cb

a

→ →

→

 
wPÎ 13.17 
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ai“b, c

→

= a
→

– b
→

,  †hLv‡b OA
→

= a
→

, OB
→

= b
→

   

�   c
→

+ b
→

= a
→

 

�   b
→

+ c
→

= a
→

 
 

wPÎ †_‡K c
→

=BA
→

 

 

†¯‹jvi Øviv ¸Yb 

a
→

+ a
→

+ a
→

+ b
→

+ b
→

+ b
→

+ b
→

+ b
→

 GB †f±i †hvMwU we‡ePbv Ki“b| G‡K wbæwjwLZ fv‡eI †jLv hvq t 
3 a
→

+5 b
→

  

Avevi – 3 a
→

 ej‡Z – a
→

– a
→

– a
→

 eySvq| 
AZGe m †h †Kvb ev —̄e msL¨v ev †¯‹jvi n‡j m a

→

 ej‡Z a
→

 †f±‡ii m (m>0) ¸wYZK eySvq Ges Dnvi gvb 
|m a
→

| Ges w`K n‡e a
→

 †f±‡ii w`‡K| hw` m Gi gvb FYvZ¥K nq A_©vr m<0 nq Zvn‡j m a
→

 †f±‡ii w`K 
n‡e a
→

 †f±‡ii wecixZ w`‡K| m=0 n‡j m a
→

 GKwU k~b¨ †f±i n‡e| 
 
g‡b ivLvi welq t 

†Kvb †f±i‡K GKwU ev —̄e msL¨v ev †¯‹jvi Øviv ¸Y Ki‡j ¸Ydj GKwU †f±i nq|  
 
†f±i exRMwY‡Zi wewa  
hw`  a
→

, b
→

Ges c
→

 †f±i nq Ges m I n †¯‹jvi nq, Z‡e   
1)  a
→

+ b
→

= b
→

+ a
→

  [ wewbgq m~Î ] 
2)  a
→

+( b
→

+ c
→

)=( a
→

+ b
→

)+ c
→

  [ ms‡hvRb m~Î ] 
3)  m a
→

= a
→

m   [ ¸‡Yi wewbgq m~Î ] 
4)  m(n a
→

) = (mn) a
→

  [ ¸‡Yi ms‡hvRb m~Î ] 
5)  (m+n) a

→

= m a
→

+n a
→

  [ e›Ub m~Î ] 
6)  m( a
→

+ b
→

) =m a
→

+m b
→

 [ e›Ub m~Î ]  
 

cÖgvY t  2 ai“b, OP
→

= a
→

, QR
→

= c
→

, PQ
→

= b
→

  
Q

O R

P

a
→ c

→

d
→

→
b

 
wPÎ 13.18 

∴   OP
→

PQ
→

OQ
→

+ =  [ wÎfzR wewa ] 

�  OP
→

+PQ
→

= a
→

+ b
→

 = OQ
→

 

Ges PQ
→

+QR
→

=PR
→

     [ wÎfzR wewa ] 

�   PQ
→

+QR
→

= b
→

+ c
→

=PR
→

 

 

GLb, OP
→

+PR
→

=OR
→

= d
→

 (g‡b Ki“b) 

�  a
→

+( b
→

+ c
→

)= d
→
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Avevi, OQ+QR=OR=d
→ → → →

  

         i.e.  (a + b) +c = d
→ → → →

  

∴    a
→

+( b
→

+ c
→

) = ( a
→

+ b
→

)+ c
→

  
 

3.   1.  a
→

= a
→

  

ai“b, AB
→

= a
→

 Ges a
→

 eivei GKK †f±i î   
∴   a
→

= | a
→

| î  

 
A B

 
wPÎ 13.19 

∴   1. a
→

= AB î  

 = AB
→

 

 = a
→

 

      ∴ 1.= a
→

  

 

4.   m(n) = (mn) a
→

  

ai“b, AB
→

= a
→

 Ges a
→

 eivei GKK †f±i î   

     ∴ a
→

= | a
→

| î = AB î  

A B
i

a
→

^
 

wPÎ 13.20 

     ∴  m(n a
→

) = m(nAB) î  

  = (mn) AB î  

  = (mn)AB
→

 

  = (mn) a
→

 

      ∴   m(n) = (mn) a
→

  

 

6.  ai“b, OP
→

= a
→

 Ges PQ
→

= b
→

 

 ∴  OQ
→

= OP
→

+PQ
→

= a
→

+ b
→

 

RO

Q

PT

S

U

 
wPÎ 13.21 

ai“b 0<m<1 

PQ || RS Ges PQ || TU  AsKb Ki“b| 

GLb ∆OPQ I ∆OSR m „̀k‡KvYx| 
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∴   
OR
OP  = 

SR
PQ  = 

OS
OQ  = m (a‡i) 

∴   OQ
→

=OP
→

+PQ
→

 

�  mOQ
→

=mOP
→

+ mPQ
→

 

�  m( a
→

+ b
→

)=m a
→

+m b
→

  

m>1 n‡j GKBfv‡e cÖgvY Kiv hv‡e| 
 
cÖvš—we› ỳi Ae ’̄vb †f±‡ii mvnv‡h¨ †f±i‡K m~wPZ KiY  

A

BO

 
wPÎ 13.22 

g‡b Ki“b O, g~jwe› ỳi mv‡c‡¶ AB
→

 †f±‡ii cÖvš—we› ỳ A Ges B Gi Ae ’̄vb †f±i OA
→

= a
→

 Ges OB
→

= b
→

| AB
→

 

†f±iwU‡K a
→

 Ges b
→

gva¨‡g cÖKvk Kiv hvq|  

OA
→

+AB
→

= OB
→

 [ wÎfzR m~Î ] 

∴  AB
→

 = OB
→

–OA
→

 

 = b
→

– a
→

 
 = B Gi Ae ’̄vb †f±i - A Gi Ae ’̄vb †f±i  

Avevi BA
→

=A Gi Ae ’̄vb †f±i - B Gi Ae ’̄vb †f±i| 
 

wefw³KiY m~Î t hw` A Ges B Gi Ae ’̄vb †f±i h_vµ‡g a
→

 Ges b
→

 nq Ges AB
→

 †f±‡ii Dci ’̄ P we› ỳ AB- 

†K m t n Abycv‡Z wef³ K‡i, Z‡e P we› ỳi Ae ’̄vb †f±i OP
→

=
m+n
m+n  n‡e| 

cÖgvY t  

g‡b Ki“b, g~j we› ỳ O- Gi †cÖw¶‡Z A Ges B we› ỳi Ae ’̄vb †f±i 

OA
→

= a
→

, OB
→

= b
→

| AB †iLvi Aš— ’̄t P we› ỳ AB †K m t n  Abycv‡Z 

wef³ K‡i| 

∴  
AP
PB  = 

m
n     � n.AP = m.PB  

 

A

B

O

P

 
    wPÎ 13.23 

GLb ∆OAP n‡Z,  OA
→

= OP
→

+PA
→

 

 � a
→

=OP
→

+PA
→

 

 � n a
→

=nOP
→

+nPA
→

- - - - - - - - - (1)  
Abyiƒcfv‡e, ∆OPB †_‡K 

 m b
→

=mOP
→

+mPB
→

- - - - - - - - - - (2) 

(1) + (2)� n a
→

+m b
→

 = (m+n) OP
→

+(mPB
→

+nPA
→

) 

 � n a
→

+m b
→

= (m+n)OP
→

+ 0  [  ...  nAP = mPB ]  = ˆ`N©¨ mgvb ] 

 �   = 
m+n
m+n   - - - - - - - -  (3) 
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D`vniY t OP
→

= 5 a
→

–2 b
→

 Ges OQ
→

=–3 a
→

+4 b
→

; R, PQ– †K 3t1 Abycv‡Z wef³ K‡i| OR
→

 wbY©q Ki| 
mgvavb t  

OR
→

 = 
3(–3+4)+1(5–2)

3+1   

 = 
–9+12+5–2

4   

 = 
–4+10
4   

 =  
–2+5
2   

 O

Q

R

P

1

3

 
wPÎ 13.24 

Aby 1t P we›`ywU AB- Gi ga¨we› ỳ n‡j m=n n‡e Ges ga¨we› ỳi Ae ’̄vb †f±i r
→

=
m+m
m+m  = 

m(+)
2m   = 

+
2 . 

Aby 2t  P we› ỳwU AB– †K mt n Abycv‡Z ewnwe©f³ Ki‡j, r
→

= 
m–n
m–n   n‡e| 

 

mg‡iL (ev mgvš—ivj) †f±i t g‡b Ki“b, AB
→

 I PQ
→

 ỳwU †f±i| Zv‡`i‡K mg‡iL (mgvš—ivj) ejv n‡e hw` Ges 

†Kej hw` AB
→

= kPQ
→

nq;  k– GKwU Ak~b¨ †¯‹jvi| 
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4 cvV 

 
†f±i we‡k−lY 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 

  mg-Zjx †f±i m¤ú‡K© Rvb‡Z cvi‡eb; 

  wØgvwÎK ’̄vbvsK c×wZ‡Z †f±i we‡k−lY Ki‡Z cvi‡eb| 

 

 

†f±i we‡k−lY  
mg-Zjx †f±i (Coplanar Vector) :   

ỳB ev Z‡ZvwaK †f±i GKB Z‡j Ae ’̄vb Ki‡j Zv‡`i‡K mg-Zjx †f±i e‡j| wP‡Î a
→

, b
→

, c
→

 mgZjx †f±i| 

a

b

c

→

→

→

 
wPÎ 13.25 

 

Dccv`¨ t hw` a
→

, b
→

 ỳBwU Amg‡iL †f±i nq Z‡e a
→

 Ges b
→

 †f±‡ii mgZ‡j Aew ’̄Z †h †Kvb †f±i r
→

 †K 
a
→

 Ges b
→

 Gi myweavRbK †Kvb wbw ©̀ó ¸wYZ‡Ki mgwó wn‡m‡e cÖKvk Kiv hvq| 

†hgb  r

→

= x a
→

+y b
→

, †hLv‡b x I y †¯‹jvi ivwk| 

O L A

M P

B

 
wPÎ 13.26 

 

O, †h †Kvb wbw ©̀ó we› ỳ| g‡b Ki“b OA
→

= a
→

, OB
→

= b
→

, OP
→

= r
→

| OA, OB, OP †iLvmg~n mgZjxq| P we› ỳ w`‡q 

OA Ges OB Gi mgvš—ivj h_vµ‡g PM Ges PL A¼b Ki“b| 

Avgiv cvB r
→

= OP
→

=OL
→

+LP
→

= OL
→

+OM
→

 

Avevi OL
→

 I OM
→

 †K †f±i OA
→

 Ges OB
→

 †f±‡ii †Kvb †¯‹jvi ivwki ¸wYZK wn‡m‡e cÖKvk Kiv hvq †hgb, 

 OL
→

= x.OA
→

=x. a
→

 

  OM
→

 = y.OB
→

=y. b
→

 

                ∴ r
→

= x a
→

+y b
→
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wØgvwÎK ¯’vbvsK c×wZ‡Z †f±i we‡k−lY   

N
X

P(x,y)

O
i
→

j
→

    
N

X

P(x,y)

O

y

x

y

Y

P

i

j

→

→

i
→

j
→

x

1

1
 

              1g wPÎ            2q wPÎ 
wPÎ 13.27 

   

g‡b Ki“b, OX I OY A¶‡iLvq O we›`y‡Z j¤^fv‡e †Q` K‡i| Zvn‡j O g~jwe› ỳ Ges OX I OY †iLvØq 

h_vµ‡g X I Y A¶Øq wb‡ ©̀k K‡i| X I Y Gi abvZ¥K w`‡K GKK †f±i h_vµ‡g i
→

I j
→

awi| GLb XY 
mgZ‡j P we› ỳ hvi ’̄vbvsK (x,y) †bqv nj| P †_‡K X– A‡¶i Dci PN j¤^ Uvwb Ges OP †hvM Kwi| myZivs 

ON=x Ges NP=y| ai“b OP
→

= r
→

 

GLb GKK †f±‡ii msÁv †_‡K Avgiv cvB 
 X- A‡¶i w`‡K GKK †f±i = 

ON
  = 

x
  = i
→

 

 Y- A‡¶i w`‡K GKK †f±i = 
NP

  = 
NP
y
  = j
→

 

 ∴  ON
→

=x i
→

Ges NP
→

=y j
→

    

GLb  OP
→

= ON
→

+ NP
→

  [ wÎfzR wewa Abymv‡i ] 

 ∴   r
→

 = x i
→

 + y j
→

 

  

Avevi mg‡KvYx wÎfzR ONP †_‡K Avgiv cvB, 

 OP2 = ON2 + NP2 

 �  r2 = x2+y2 

 or  r = x2+y2   

∴   OP
→

, A_©vr r
→

†f±i w`K eivei GKK †f±i = 
OP

  = 
r
  

              = 
x+y

x2+y2
  

 

†f±i x i
→

+y j
→

 †K 


x
y   Gfv‡eI m~wPZ Kiv hvq| 



x
y   ‡K ejv nq Kjvg †f±i ev Kjvg †gwUª·| 

 
wkLb dj t 

 OP
→

= 


x
y   = x i
→

+y j
→

 

 OP
→

   =   


x
y    =   x i
→

+y j
→

  = x2+y2   

 GKK †f±i =    = x+y

x2+y2
  

 

 

D`vniY-1 t hw` a
→

=4 i
→

+3 j
→

, b
→

=3 i
→

–2 j
→

 Ges c
→

=3 i
→

+5 j
→

nq, Z‡e wb‡æi †f±i¸‡jv  
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 (a) i
→

 Ges j
→

 Gi gva¨‡g 
 (b) Kjvg †f±‡ii gva¨‡g cÖKvk Ki“b| 

(i) a
→

+ b
→

 (ii) 3 b
→

+2 c
→

 (iii) 2 a
→

– c
→

 

 

mgvavb t  

(i)    (a) a
→

+ b
→

= (4 i
→

+3 j
→

) + (3 i
→

–2 j
→

) = 7 i
→

+ j
→

 

 (b)  a
→

+ b
→

 = 


7
1   

(ii) (a)  3 b
→

+2 c
→

=3(3 i
→

–2 j
→

) + 2(3 i
^

+5 ĵ ) = 15 i
→

+4 j
→

 

 (b)  3 b
→

+2 c
→

= 



15

4   

(iii)  (a) 2 a
→

– c
→

= 2 (4 i
→

+3 j
→

) – (3 i
→

+5 j
→

) 

                = 5 i
→

+ j
→

 

 (b)  2 a
→

– c
→

 = 


5
1   

 
D`vniY-2 t A, B, C, D we› ỳi ’̄vbvsK h_vµ‡g (5, 3), (–3, 3), (1, 0) Ges (0, 1), g~jweb ỳ O Gi †cÖw¶‡Z A, B, 

C, D Gi Ae ’̄vb †f±i OA
→

, OB
→

, OC
→

 Ges OD
→

 wbY©q Ki“b| 
mgvavb t  

B(–3,3) A(5,3)

D  (0,1)

O

C

b
a

(1,0)i
→

→

→

 
wPÎ 13.28 

 

ai“b  OA
→

= a
→

, OB
→

 = b
→

, OC
→

= c
→

, OD
→

= d
→

 

∴ OA
→

= a
→

 = 


5
3   = 5 i
→

+3 j
→

 

 OB
→

= b
→

= 



–3

3    = –3 i
→

+3 j
→

 

 OC
→

= c
→

= 


1
0   = i
→

 

 OD
→

= d
→

= 


0
1   = j
→
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5 cvV 

 
†f±‡ii †¯‹jvi ¸Yb 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 
   †f±‡ii †¯‹jvi Ávb m¤ú‡K© Rvb‡Z cvi‡eb| 

 

 

ev —̄e msL¨vi ¸YbixwZ †f±‡ii †¶‡Î cÖ‡qvM Kiv P‡j bv| †f±i ivwk w`K I gvb Øviv msÁvwqZ
nIqvi Kvi‡Y †f±‡ii ¸Yb c×wZ GKUz e¨wZµgagx©| ỳBwU c×wZ‡Z †f±i ¸Yb Kiv n‡q _v‡K|  

(i) †¯‹jvi ev WU ¸Yb 
(ii) †f±i ev µm ¸Yb 
 
Avgiv GB cv‡V cÖ_gwUi mv‡_ cwiwPZ ne| 
 
†¯‹jvi ev WU ¸Y‡bi msÁv t 

ỳBwU †f±i ivwki †¯‹jvi ¸Ydj GKwU †¯‹jvi ivwk n‡e| †¯‹jvi ivwkwU n‡e †f±i ivwk ỳwUi gv‡bi ¸Ydj Ges 
D‡`i ga¨eZx© †Kv‡Yi cosine Gi ¸Yd‡ji mgvb| 

O B´ A

B
A´

a

b
→

θ

→

 
wPÎ 13.29 

g‡b Ki“b ỳBwU †f±i a
→

 I b
→

, O we› ỳ‡Z θ †KvY Drcbœ K‡i| GLb ab cos θ n‡e a
→

 I b
→

 Gi †¯‹jvi ev WU 
¸Yb| 
MvwYwZK fvlvq mywPZ t a

→

. b
→

= ab cosθ = | a
→

| | b
→

| cosθ  

A_©vr a
→

. b
→

= ( a
→

 Gi gvb) ( b
→

 Gi gvb) ( a
→

 I b
→

 Gi ga¨eZx© †Kv‡Yi cosine ) 
ev a
→

. b
→

 = ( a
→

 Gi gvb ) ( a
→

 eivei b
→

 Gi Ask‡Ki gvb) 
  = ( b

→

 Gi gvb ) ( b
→

 eivei a
→

 Gi Ask‡Ki gvb) 
 
g‡b ivLvi welq t 

  ỳwU †f±‡ii g‡a¨ ' . ' wPý ewm‡q †h ¸Yb msÁvwqZ ZvB WU ¸Yb| 
 

1. (i) WU ¸Yb wewbgq wewa †g‡b P‡j : a
→

. b
→

= b
→

. a
→

   

 †h‡nZz a
→

. b
→

= | a
→

| | b
→

|cosθ = | b
→

| | a
→

| cosθ = b
→

. a
→

    
 

(ii)  WU ¸Yb ms‡hvRb wewa †g‡b P‡j t a
→

. ( b
→

+ c
→

) = a
→

. b
→

+ a
→

. c
→

 

O M A

B

C

L

θ

 
wPÎ 13.30 
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g‡b Ki“b,  AB
→

= a
→

, OB
→

= b
→

  Ges BC
→

 = c
→

   

AZGe  OC
→

= b
→

+ c
→

  [ wÎfzR m~Î ] 
B Ges C †_‡K, OA Gi Dci h_vµ‡g BL Ges CM j¤^ A¼b Ki“b| 
 
OL, LM Ges OM Øviv a

→

 †f±‡ii Dci h_vµ‡g b
→

, c
→

 Ges b
→

+ c
→

  †f±‡ii j¤^ Awf‡¶c wb‡ ©̀k K‡i|  
�AOC = θ awi,  

GLb, a
→

.( b
→

+ c
→

) =OA
→

.OC
→

 

  = |OA
→

| |OC
→

| cosθ 

  = (OA) (OM) 

  = (OA) (OL+LM) 

  = (OA) (OL)+(OA)(LM) 

   = (OA) (OB cos LOB) + (OA) ( a
→

 Gi Dci c
→

 Gi j¤^ Awf‡¶c) 

   = OA
→

 .OB
→

 +OA
→

 .BC
→

  

   = a
→

. b
→

+ a
→

. c
→

 

 ∴  a
→

. ( b
→

+ c
→

) = a
→

. b
→

+ a
→

. c
→

 

 

2.  a
→

 I b
→

 `y‡Uv Ak~b¨ †f±i n‡j, Zv‡`i †¯‹jvi ¸Yb a
→

. b
→

= | a
→

| | b
→

| cosθ, abvZ¥K, FYvZ¥K ev ïb¨ n‡e 
hw` Aš—f©y³ †KvY θ m~²‡KvYx, ’̄~j‡KvYx A_ev mg‡KvYx nq| 
 

 

 

θ m~²‡KvYx n‡j, 
θ

→

b

a

→

 

 

 

� a
→

. b
→

> 0  

 

 

θ ’̄~j‡KvYx n‡j, 
θ

→

b

a

→

 

 

 

�  a
→

. b
→

<0  

 

 

θ mg‡KvYx n‡j,  

→

b

a

→

 

 

 

� a
→

. b
→

= 0 

wPÎ 13.31 

3(a)  a
→

I b
→

 †f±iØq mgvš—ivj n‡e hw`  

 a
→

. b
→

= ab cos 0  A_ev a
→

. b
→

=ab cos, nq| 

 A_©vr (i) a
→

. b
→

= ab,  hw` m „̀k mgvš—ivj †f±i nq 

   a
→

. b
→

= —ab,  hw` Am`„k mgvš—ivj †f±i nq| 
 

a

b
→

→

 
a

b
→

→

 
wPÎ 13.32 
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Ges (ii) î , ĵ = | î | | ĵ | cos0° = 1 

      (iii) a
→

. b
→

 = | a
→

| | a
→

| cos0° = | a
→

|2 

      (iv) b
→

. b
→

= | b
→

| | b
→

| cos0° = | b
→

|2 

 

(b) (i) a
→

S b
→

  †f±iØq ci¯úi j¤^ n‡e hw` 

 a
→

. b
→

= ab cos 
,
2
  = 0 

A_©vr  a
→

. b
→

= 0   

b

a

→

→
 

wPÎ 13.33 

Ges  (ii) î , ĵ = ĵ , k = k, î = 0 

 î , ĵ = î , ĵ = k . k =1  

 

4.     hw` a
→

 Ges b
→

 †f±iØq GKK †f±i nq  
 A_©vr  | a

→

 | = 1,    | b
→

| = 1 

 Z‡e  a
→

, b
→

= | a
→

| | b
→

| cos θ = cosθ 

 

5.  hw` a
→

. b
→

= 0 nq Z‡e †h †Kvb GKwU mZ¨ n‡e|  
 (i)  a

→

 = 0 wKš—z b
→

,0 A_ev 
 (ii)  b

→

= 0 wKš—z a
→

 , 0 A_ev 
 (iii) a

→

 Ges b
→

 DfqB k~b¨ A_ev 
 (iv) a

→

, b
→

 Gi mv‡_ j¤^| 
 

6.  Cos θ = 
.
|| ||

  

 

g‡b Ki“b, a
→

= a1 î +a2 ĵ + a3+
k̂  

Ges b
→

=b1 î +b2 ĵ +b3 k̂   

 ∴  a
→

. b
→

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

          = a1b1+a2b2+a3b3.   

Ges  | a
→

| = a1
2+a2

2+a3
2  

 | b
→

|  = b1
2+b2

2+b3
2  

∴  cosθ = 
a1b1+a2b2+a3b3

a1
2+a2

2+a3
2 b1

2+b2
2+b3

2
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D`vniY t a
→

= 9 î + ĵ –6 k̂   S b
→

= 4 î –6 ĵ +5 k̂   †f±i ỳ'wUi ga¨eZx© †KvY wbY©q Ki“b| 

mgvavb t 

GLv‡b, a
→

= (a1, a2, a3) = (9, 1, –6), b
→

=(b1, b2, b3) = (4, –6, 5) 

g‡b Ki“b, Zv‡`i ga¨eZx© †KvY = θ.  

∴  cosθ = 
9.4+1.(–6)+(–6).5

92+12+(–6)2 . 42+(–6)2+52
  = 

36–6–30

81+1+36 16+36+25
  

�  cosθ = 0 = cos90° 

�  θ =90° 

∴   Zv‡`i ga¨eZx© †KvY = 90°.  
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6 cvV 

 
wÎgvwÎK ’̄vbvsK c×wZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wÎgvwÎK ’̄vbvsK c×wZ‡K †f±i we‡k−lY Ki‡Z cvi‡eb| 
 

 

wÎgvwÎK ’̄vbvsK c×wZ 
BwZc~‡e© Avgv‡`i Av‡jvPbv  x-  A¶ I  y- A¶-GB ỳBwU A¶- A_©vr wØgvwÎK ’̄vbvsK R¨vwgwZi
g‡a¨  

mxgve× wQj| wKš—z x- A¶ I y- A‡¶i †Q` we› ỳ O- †Z Aci GKwU A¶ A_©vr z- A¶ j¤^fv‡e ’̄vcb Ki‡j - 
ZLb Avi wØgvwÎK _v‡Kbv| G‡m hvq wÎgvwÎK R¨vwgwZi K_v| x I y- A‡¶i Zj‡K xy- mgZj, y I z A‡¶i 
Zj‡K yz Zj Ges z I x A‡¶i Zj‡K zx mgZj e‡j| †h‡nZz A¶ wZbwU ci¯úi j¤^, Zj wZbwUI ci¯úi j¤^ 
n‡e| GB Zj wZbwU‡K ’̄vbvsK Zj e‡j| Zj wZbwU mgMÖ ’̄vb (space) †K †gvU AvUfv‡e fvM K‡i| cÖwZwU fvM‡K 
AóZj (octant) e‡j|  

         x

N

M

y
C

L

B
z

O

P(x,y,z)

A

 
wPÎ 13.34 

g‡b Ki“b, P ï‡b¨i (Space) GKwU we› ỳ| P we› ỳi ga¨ w`‡q zx || PMAN A¼b Ki“b hv y A¶‡K OA = y we› ỳ‡Z 
†Q` K‡i| Abyiƒcfv‡e, xy || LPNB Ges yz || LCMP A¼b Ki“b, Zviv h_vµ‡g z I x A¶‡K OB = z Ges OC 
=x Ask †Q` K‡i| ∴ P we› ỳi ’̄vbvsK = (x, y, z).  
 
 

wÎgvwÎK ’̄vbv¼ c×wZ‡Z †f±i we‡k−lY t 

E 

A 

y 

C 

F 

B 

z 

O 

P(x,y,z)
x 

D 

k 

j 
i 

 
wPÎ 13.35 

g‡b Ki“b, OX, OY, OZ †iLvÎq ci¯úi O we› ỳ‡Z mg‡Kv‡Y wgwjZ n‡q‡Q Ges †iLvÎq h_vµ‡g X, Y I Z A¶ 

(AvqZ-A¶) wb‡ ©̀k K‡i| X, Y I Z A‡¶i w`‡K GKK †f±i h_vµ‡g i
^
, j
^
S k

^
 Ges k~‡b¨ Aew ’̄Z †Kvb we›`y 

P Gi Kv‡Z©mxq ’̄vbvsK (x, y, z) awi| 
wPÎ †_‡K OA =x, OB = y Ges OC =z  
GKK †f±‡ii msÁv †_‡K Avgiv Rvwb, 
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i
^
= 

OA

| OA |

→

→

= 

OA
x

→

   ∴ OA
→

= x i
^
  

Abyiƒcfv‡e, OB = y j
→ ^

 Ges OC = z k
→ ^

  

g~jwe› ỳ O Gi †cÖw¶‡Z P we› ỳi Ae ’̄vb †f±i OP
→

 hvi Avw`we› ỳ O Ges †klwe› ỳ P| g‡b Ki“b | OP |
→

= r  

Zvn‡j wÎfzR OPD G,  OP
→

= OD
→

+DP
→

 - - - - - -  (i) 

Ges wÎfzR OBD G, OD=OB+BD
→ → →

- - - - - - - - - - - (ii) 

AZGe  OP
→

 = OB+BD+DP
→ → →

 

  = OB+OA+OC
→ → →

   [ ... BD=OA
→ →

 Ges DP=OC
→ →

]   

myZivs r
→

= x i
^
+y j

^
+ z k

^
  

Avevi OP2 = OD2 + DP2 [ ...  DP⊥ OD ] 

 = OB2 + BD2 + OC2  [ ... BD ⊥ OB ] 

 = OA2 + OB2 + OC2 = x2+y2+z2 

∴  OP = r = x2+y2+z2 ;  

myZivs OP eivei GKK †f±i, = 
OP

| OP |

→

→

 = 
x+y+z

x2+y2+z2
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7 cvV 

 
î , ĵ , k̂   GKK †f±i Ges Zv‡`i cÖ‡qvM 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 
  GKK †f±i I Zv‡`i cÖ‡qvM m¤ú‡K© Rvb‡Z cvi‡eb| 

 

 

GKK †f±i Ges Zv‡`i cÖ‡qvM 

AvqZvKvi x, y, z- A‡¶i w`K wb‡ ©̀kbvi Rb¨ h_vµ‡g î , ĵ , k̂   e¨envi Kiv nq|  
G‡`i‡K GKK †f±i ejv nq,  

 i.e. | î | = | ĵ | = | k̂ | = 1 

  

P(x,y,z)k

i jO

^

^ ^

 
wPÎ 13.36 

P we›`yi Ae ’̄vb †f±i‡K OP = x î +y ĵ +z k̂   Øviv †jLv nq| 

Ges | OP
→

| = x2+y2+z2  

 

î ,
ĵ
,
k̂
-  ˆewkó¨ t 

 î . î = | î | | î | cos0 =1. 

Abyiƒcfv‡e, ĵ . ĵ = k̂ . k̂ =1.    

Avevi, î . ĵ = | î | | ĵ | cos90° = 0 

Abyiƒcfv‡e, ĵ . k̂  = k̂ . î = 0     

 
wkLj dj 

(i) | OP
→

| = x2+y2+z2  

(ii) î . î = ĵ . ĵ = k̂ . k̂ =1 

(iii) î . ĵ = ĵ . k̂ = k̂ . î =0 

     

†f±‡ii Awf‡¶c I Dcvsk 
i) †f±‡i Awf‡¶c t 

g‡b Ki“b, OA = a
→

, OB
→

= b
→

, �AOB = θ  
GLv‡b O g~jwe› ỳ| aiv hvK, Zvi gvb a I b| GLb BN⊥OA  A¼b Ki“b| 

O

B

N A
a

b
→

→

 
wPÎ 13.37 

∴ mg‡KvYx wÎfzR BON †_‡K  

   cosθ = 
ON
OB  

  � ON = OB cosθ 
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  � ON = b cosθ.  
 

GLb a
→

– Gi Dci b
→

– Gi j¤^ Awf‡¶c 
 = ON 

 = b cosθ 

 = 
ab cosθ

a   

 = 
.
||
  

∴  a
→

-Gi Dci b
→

- Gi j¤^ Awf‡¶c = .
||
  

Abyiƒcfv‡e, b
→

- Gi Dci a
→

- Gi j¤^ Awf‡¶c = 
.
||  

 

D`vniY t a
→

=4 î + ĵ –2 k̂  †f±‡ii Dci b
→

=3 î +7 ĵ +8 k̂  Gi Awf‡¶c evwni Ki“b| 
 
mgvavb t 
 

∴  a
→

- Gi Dci b
→

-Gi j¤^ Awf‡¶c 

 
.

||
  = 

(4+-2).(3+7+8)

42+12+(–2)2
  

       = 
12+7–16

16+1+4
   = 

3

21
  

 

(ii) Dcvsk t 

g‡b Ki“b OA
→

= a
→

, OB
→

= b
→

, �AOB = θ 

Ges   | a
→

| =a,  | b
→

| = b. 

∴  a
→

 eivei b
→

–Gi Dcvsk = OA 
      = b cosθ 

      = 
ab cosθ

a
  

      = 
.
||
  

 

O

C

A

a

b
→

→
θ

B

 
wPÎ 13.38 

GLb, OABC AvqZ‡¶ÎwU c~Y© Ki“b| myZivs AB
→

= OC
→

 

 ∴ OA
→

+AB
→

=OB
→

 

 �  OA
→

+OC
→

= OB
→

 

 � a
→

 eivei b
→

- Gi Dcvsk + a
→

 Gi Dci j¤^ eivei b
→

-Fr Dcvsk = b
→

  

 �  
.
||
  + a
→

-  Gi Dci j¤^ eivei b
→

- Gi Dcvsk = b
→

  

 � a
→

-Gi Dci j¤^ eivei b
→

-Gi Dcvsk = b
→

– 
.
||
  

Abyiƒcfv‡e, b
→

-Gi Dci j¤^ eivei a
→

  Gi Dcvsk = a
→

– 
.
||  
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D`vniY t a
→

=2 î + ĵ –2 k̂   eivei b
→

=5 î –3 ĵ +2 k̂ -Gi Dcvsk-Gi gvb evwni Ki“b| 

mgvavb t a
→

 eivei b
→

- Gi Dcvsk = .
||
  

     = 
(2+–2).(5–3+2)

22+12+(–2)2
  

     = 
10–3–4

9
  = 

3
3
  = 1   

g‡b ivLvi welq t 

1. a
→

 †f±‡ii w`K eivei b
→

 †f±‡ii Dcvsk cÖK…Zc‡¶ a
→

 †f±i Dci b
→

 †f±‡ii Awf‡¶c| 
 

D`vniYt ỳBwU †f±i a
→

= 4 î –3 ĵ I b
→

= 6 î +8 ĵ n‡j | a
→

|, ( a
→

+ b
→

), ( b
→

- a
→

), I ( a
→

– b
→

)  Gi gvb 
wbY©q Ki“b| 
mgvavb t 

(i) | a
→

| = 42+(–3)2  = 16+9  = 25  = 5 

(ii) a
→

+ b
→

= (4 î –3 ĵ )+(6 î +8 ĵ ) = 10 î +5 ĵ      

(iii) | a
→

+ b
→

| = 102+52  = 100+25  = 125   = 5 5  

(iii) b
→

– a
→

=(6 î +8 ĵ ) –(4 î –3 ĵ ) =  2 î +11 ĵ  

      ∴ | b
→

– a
→

| = 22+112  = 4+121  = 125  = 5 5  

(iv) a
→

– b
→

 = – ( b
→

– a
→

) = – (2 î +11 ĵ ) 

      ∴  | a
→

− b
→

|= (–2)2+(–11)2  = 4+121  = 125  = 5 5  
 

D`vniY t 
→ u = ^ i +3 ^ j –2^ k  I 

→ v = 4 ^ i –2 ^ j +4^ k  n‡j (3→ u +2
→ v ) Gi mgvš—ivj ev Gi w`‡K GKK †f±i wbY©q 

Ki“b| 

DËit 3
→ u +2

→ v   = 3(^ i +3^ j –2^ k )+2(4^ i –2 ^ j +4^ k ) 

   = 3 ^ i +9^ j –6^ k +8 ^ i –4^ j +8^ k  

   = 11 ^ i +5^ j +2 ^ k  

AZGe wb‡Y©q GKK †f±i = 3
→ u +2

→ v 

| 3
→ u +2

→ v |
   = 

11 ^ i +5 ^ j +2 ^ k 

112+52+22
  = 

11 ^ i +5 ^ j +2 ^ k 

121+25+4
  

            = 
11 ^ i +5^ j +2 ^ k 

150
   = 

11 ^ i +5^ j +2 ^ k 

5 6
  

 

D`vniY 1 t 4 ^ i –4 ^ j +7^ k -Gi Dci ^ i –2^ j + ^ k  Gi j¤^ Awf‡¶c wbY©q Ki“b| 

mgvavbt g‡b Ki“b a
→

= 4 ^ i –4 ^ j +7^ k - 

Ges b
→

= ^ i –2^ j +^ k - 

a 

a 

b 
→ 

→ 

 
wPÎ 13.39 

∴   a
→

 - Gi Dci b
→

- Gi j¤^ Awf‡¶c 4 ^ i –4 ^ j +7^ k - a 
→ 

b → 
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  = 
a 
→ 

. b → 

| a 
→ 

|
  

  = 
(4 ^ i –4 ^ j +7^ k ).(–2+)

| 4–4+7|
   

  = 
4.+8.+7.

42+(–4)2+72
  

  = 
4+8+7

16+16+49
   = 

19

81
  = 

19
9
  

 

D`vniY-2 t A(2, –1) I B(–1,3) ỳwU we›`y †`qv Av‡Q| AB– Gi gvb evwni Ki| 
mgvavb t 

 

A we› ỳi Ae ’̄vb †f±i, =2 –    

   

Ges B we› ỳi Ae ’̄vb †f±i  = – +3  

 GLb AB =  –  

  �  = – +3 –2 +  

  � = –3 +4  

B(-1,3) 

O 
A(2,-1) 

- 
- 

- 

 
wPÎ 13.40 

 

D`vniY 3 t A(2, –1, 4), B(3, –2, 5), C(–1, 6, 2)- we› ỳ wZbwU GKwU wÎfz‡Ri kxl©we› ỳ| a +b +c   AvKv‡i 

, ,  evwni Ki“b Ges evû¸wji ˆ`N©¨ evwni Ki“b| 
 

mgvavb t  

                 

A(2,-1,4) 

C(-1,6,2) 
B(3,-2,5) 

 

wPÎ 13.41 

Avgiv Rvwb, 

 = B  we› ỳi Ae ’̄vb †f±i- A we› ỳi Ae ’̄vb †f±i  

 = (3 –2 +5 –2 + – 4 ) 

 = – +  
 

Abyiƒcfv‡e, = –6 +2 –3 +2 –5  

  �  = – 4 –8 –3  

 Ges       =2 – +4 + – 6 –2  

  �    = 3 –7 +2  

  ∴   AB = | | = 12+12+12 1+1+1  = 3  

       BC = | | = (–4)2 + (–8)2 + (–3)2  = 16+64+9  = 89  

       CA = | | = 32+(–7)2+22  = 9+49+4  = 62  
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D`vniY-4 t A, B, C– Gi Ae ’̄vb †f±i h_vµ‡g 2 – +5 , –2 + , 3 + –2 , L, M h_vµ‡g 
AC I CB Gi ga¨we› ỳ| cÖgvY Ki †h, LM || BA. 

  

mgvavb t  

A(2,-1,5) 

C(3,1,-2) 
B(1,-2,1) 

L 

M 
 

wPÎ 13.42 
 

L  we› ỳi Ae ’̄vb †f±i = (5
2
  , 0, 

3
2
 ) = 

5
2
  +

3
2
  

Ges M we› ỳi Ae ’̄vb †f±i  = (2, – 12  , – 
1
2  ) = 2 – 

1
2 –

1
2  

∴    = 2 – 
1
2
  – 

1
2
 – 

5
2
 – 

3
2
  

�   = – 
1
2
  – 

1
2
 –2 ----------------------- (i) 

 

Ges =(2–1) +(–1+2) +(5–1)  

    �  = + +4  

    �   = –2 (– 
1
2
  – 

1
2
  –2 ) 

    �   = –2     [ (i) Gi mvnv‡h¨ ]  

    ∴   ||  
 

  

Abykxjbx 

1. A I B we› ỳ ỳBwUi Ae ’̄vb †f±i h_vµ‡g 3 + –2   Ges –3 – | wef³ we› ỳi ’̄vbvsK †ei 
Ki“b †hLv‡b,   

 (i) AB, 1 t 3 Abycv‡Z Aš—t ’̄fv‡e wef³ nq.   
 (ii) AB, 3t 1 Abycv‡Z ewn ’̄fv‡e ewn ’̄fv‡e wef³ nq|  
2. P, Q, R- Gi Ae ’̄vb †f±i h_vµ‡g 3 +5 –2 , +2 +3  Ges 7 –   †`Lvb †h, P, Q, R 

we› ỳ wZbwU mg‡iL| 
3. †`Lvb †h, wbæwjwLZ †Kvb †f±iwU –5  Gi mv‡_ mgvš—ivj- 
 (i) +5 ,  (ii) 2 –10 ,  (iii) 5 –  

 (iv) 
1
3
 – 

5
3
  

4. A I B– Gi Ae ’̄vb †f±i h_vµ‡g –3  I 2 +5  n‡j, AB Gi ga¨we› ỳi Ae ’̄vb †f±i wbY©q 
Ki“b| 

 Avevi, K, AB- Gi Dci Ggbfv‡e Aew ’̄Z †hb 3 =  nq, K- Gi Ae ’̄vb †f±i wbY©q Ki“b| 
5.  I  Gi ga¨eZx© †KvY 120° nB‡j .  Gi gvb †ei Ki“b †hLv‡b | | = 2, | | = 3 ,   

6. hw`  Ges  `yBwU Aïb¨ †f±i nq, Z‡e ( + ).( – ) Gi  gvb wbY©q Ki“b|  

7. = 4( – ) Ges = + +  Gi Aš—f©y³ †KvY wbb©q Ki“b|  
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8. = 2 +a +  Ges = 4 –2 –2  ci¯úi j¤^ n‡j a Gi gvb wbY©q Ki|  

9. b= 7 –6 +6 - Gi w`K eievi = +2 +2k- Gi Dcvsk wbY©q Ki“b| - Gi Dci - Gi 
j¤^ Awf‡¶c KZ n‡e?  

10. = +3 –2 , = 4 –2 +4  n‡j, | 3 +2 |–Gi gvb KZ?  
11. †f±i c×wZ‡Z cÖgvY Ki“b †h, mvgš—wi‡Ki KY©Øq ci¯úi‡K mgwØLwÛZ K‡i| 
 

GK bR‡i GB BDwb‡Ui msw¶ß welqe —̄z t 

1. GKwU †f±i ivwki cwigvY I w`‡Ki cÖ‡qvRb|  †f±‡ii gvb n‡jv | |  Ges Gi w`K n‡jv O †_‡K A.  

2. hw` GKwU wbw ©̀ó we› ỳ O , g~jwe› ỳ nq Z‡e O we› ỳi mv‡c‡¶ †h †Kvb we› ỳ A Gi Ae ’̄vb †f±i nj  

3. ỳBwU †f±i ci¯úi mgvb n‡e, hw` Zv‡`i ˆ`N©¨ I w`K GKB nq| 
4. †f±i †hvM t †Kvb mvgš—wi‡Ki ỳBwU mwbœwnZ evû w`‡q ỳBwU †f±‡ii gvb I w`K m~wPZ Kiv n‡j, D³ 

†f±iØ‡qi m~PK †iLvi †Q`we›`yMvgx mvgš—wi‡Ki KY©wU †f±iØ‡qi †hvMd‡ji gvb I w`K m~wPZ Ki‡e| 
5. = � | | = | | Ges ,  Gi mgvš—ivj| 
 h =t � | h | = | t | Ges ,  Gi mgvš—ivj| 
 A_ev h = t =0 hw` ,  Gi mgvš—ivj bv nq| 
6. g~jwe›`yi O Gi mv‡c‡¶ hw` A Ges B we› ỳi Ae ’̄vb †f±i h_vµ‡g  Ges  nq, Z‡e AB Gi ga¨we›`y 

(M) Gi Ae ’̄vb †f±i  = = 
1
2
 (+ )  

7. ỳBwU †f±i  Ges Gi †¯‹jvi ¸Yb n‡jv . = | | | | cosθ †hLv‡b θ,  Ges   Gi Aš—
f©y³ †KvY| 

8. wewbgq m~Î t . = .  

9. ms‡hvRb m~Î t . ( + )= . + .   

10. hw` . =0 nq, Z‡e wb‡æi †h †Kvb GKwU mZ¨ n‡e| 
 i) =0 wKš—z ,0  

 ii) =0 wKš—z ±0  

 iii)  Ges  DfqB k~b¨ 
 iv)  Ges  †f±iØq ci¯úi j¤^| 
11. hw` = x1 +y1  Ges =x2 +y2  nq Z‡e, . = x1x2+y1y2 Ges hw` 

=x1 +y1 +z1 Ges =x2 +y2 +z2 nq Z‡e, .  = x1x2 + y1y2 + z1z2  

12.  Gi Dci  †f±‡ii j¤^ Awf‡¶c = .
||
    

 Gi Dci †f±‡ii j¤^ Awf‡¶c = .
||
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 DËigvjv 

1. (i)  
5
2  – 

7
4    

 (ii)  –5 – 
1
2
    

5. – 3   

6. a2–b2  

7. – 
,
2
   

8.  –3  

9. 7(7 –6 +6k)/121;  
7
3  

10.  5 6 .  

 


