
GGGeometry, as a logical system, is a means and even the most powerful
means to make children feel the strength of the human spirit that is

of their own spirit.  – H. FREUDENTHAL

10.1  Hkwfedk (Introduction)
ge viuh iwoZorhZ d{kkvksa esa f}foeh; funsZ'kkad T;kfefr ls
ifjfpr gks pqds gSaA eq[;r% ;g chtxf.kr vkSj T;kfefr dk
la;kstu gSA chtxf.kr osQ iz;ksx ls T;kfefr dk Øec¼ vè;;u
loZizFke iz[;kr izaQklhlh nk'kZfud ,oa xf.krK Rene Descartes
us 1637 esa izdkf'kr viuh iqLrd La Gemoetry esa fd;k FkkA
bl iqLrd ls T;kfefr osQ vè;;u esa oØ osQ lehdj.k dk fopkj
rFkk lacaf/r oS'ysf"kd fof/;ksa dk izkjaHk gqvkA T;kfefr ,oa
fo'ys"k.k dk ifj.kkeh la;kstu vc oS'ysf"kd T;kfefr (Analytical
Geometry) osQ :i esa mYysf[kr gksrk gSA iwoZorhZ d{kkvksa esa geus
funsZ'kkad T;kfefr dk vè;;u izkjaHk fd;k gS] ftlesa geus funsZ'kkad
v{kksa] funsZ'kkad ry] ry esa fcanqvksa dks vkysf[kr djuk] nks fcanqvksa
osQ chp dh nwjh] foHkktu lw=k bR;kfn osQ ckjs esa vè;;u fd;k gSA ;s lHkh ladYiuk,¡ funsZ'kkad
T;kfefr osQ vk/kj (basics) gSaA vkb, ge] iwoZorhZ d{kkvksa esa vè;;u dh xbZ funsZ'kkad T;kfefr
dk Lej.k djsaA Lej.k osQ fy,] XY-ry esa (6, – 4) vkSj  (3,
0) fcanqvksa osQ la{ksi esa nksgjkus dks vko`Qfr 10-1 esa iznf'kZr
fd;k x;k gSA

è;ku nhft, fd fcanq (6, – 4) /u x-v{k osQ vuqfn'k
y-v{k ls 6 bdkbZ nwjh ij vkSj ½.k y-v{k osQ vuqfn'k x-v{k
ls 4 bdkbZ nwjh ij gSA blh izdkj fcanq (3]0) /u x-v{k osQ
vuqfn'k y-v{k ls 3 bdkbZ nwjh ij vkSj x-v{k ls 'kwU;
nwjh ij gSA

10vè;k;

ljy js[kk,¡ (Straight Lines)

René Descartes

(1596 -1650 A.D.)

vko`Qfr 10.1
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geus fuEufyf[kr egRoiw.kZ lw=kksa dk Hkh vè;;u fd;k gS%

I. P (x1,  y1) vkSj Q (x2, y2) fcanqvksa osQ chp dh nwjh

    1

2 2
2 2 1PQ x – x y – y   gSA

mnkgj.kkFkZ] (6, – 4) vkSj (3, 0) fcanqvksa osQ chp dh nwjh

22(3 6) 9 16 5(0 4)− + = + =+ bdkbZ gSA

II. (x1,  y1) vkSj (x2, y2) fcanqvksa dks feykus okys js[kk[kaM dks m: n esa var%foHkkftr djus okys

fcanq osQ funsZ'kkad 2 1 2 1m ny ym nx x ,
m n m n

++⎛ ⎞
⎜ ⎟+ +⎝ ⎠

 gSaA

mnkgj.kkFkZ] ml fcanq osQ funsZ'kkad tks A(1, – 3)  vkSj B (–3, 9) dks feykus okys

js[kk[kaM dks 1: 3 esa var%foHkkftr djrk gS] blfy, 
1 ( 3) 3 1 0

1 3
. .x − +

= =
+

 vkSj

  1.9 3. 3
0

1 3
y

  
  gSaA

III.   fo'ks"k :i esa ;fn m = n, rks (x1,  y1) vkSj (x2, y2) fcanqvksa dks feykus okys js[kk[kaM osQ

eè; fcanq osQ funsZ'kkad 1 2 1 2

2 2
y yx x ,
++⎛ ⎞

⎜ ⎟
⎝ ⎠

 gSaA

IV. (x1,  y1), (x2, y2) vkSj (x3, y3) 'kh"kks± ls cus f=kHkqqt dk {ks=kiQy

1      2 32 3 3 1 1 2
1
2

     y y y y y yx x x oxZ bdkbZ gSA

mnkgj.kkFkZ] ,d f=kHkqt ftlosQ 'kh"kZ (4, 4), (3, – 2) vkSj (– 3, 16) gaS]

mldk {ks=kiQy  = 
541 4( 2 16) 3(16 4) ( 3)(4 2) 27

2 2
−

− − + − + − + = = oxZ bdkbZ gSA

fVIi.kh  ;fn f=kHkqt ABC dk {ks=kiQy 'kwU; gS] rks rhu fcanq A, B vkSj C ,d js[kk ij gksrs

gSa vFkkZr~ os Lakjs[k (collinear) gSaA
bl vè;k; esa] ge funsZ'kkad T;kfefr osQ vè;;u dks ljyre T;kferh; vko`Qfr&ljy js[kk

osQ xq.k/eks± osQ vè;;u gsrq lrr djrs jgsaxsA bldh ljyrk osQ gksrs gq, Hkh js[kk] T;kfefr dh ,d

vR;ko';d ladYiuk gS vkSj gekjs nSfud thou osQ vuqHko esa cgqr jkspd ,oa mi;ksxh <ax ls
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lfEefyr gSaA ;gk¡ eq[; mís'; js[kk dk chtxf.krh; fu:i.k gS ftlosQ fy, <ky (slope) dh
ladYiuk vR;ar vko';d gSA

10.2  js[kk dh <ky (Slope of a line)
funsZ'kkad ry esa ,d js[kk x-v{k, osQ lkFk nks dks.k cukrh gS] tks ijLij laiwjd gksrs gSaA dks.k θ
(eku yhft,) tks js[kk l, x-v{k dh /ukRed fn'kk osQ
lkFk cukrh gS] js[kk l, dk >qdko (Inclination of the
line l) dgykrk gSA Li"Vr;k 0° ≤ θ <180° (vko`Qfr
10.2)A

ge ns[krs gSa fd x-v{k ij laikrh js[kkvksa dk
>qdko 0° gksrk gSA ,d ÅèoZ js[kk (y–v{k osQ lekarj
;k y–v{k ij laikrh) dk >qdko 90° gSA

ifjHkk"kk 1  ;fn θ fdlh js[kk  l dk >qdko gS] rks
tan θ dks js[kk l dh <ky dgrs gSaA
og js[kk ftldk >qdko 90° gS] mldh <ky ifjHkkf"kr
ugha gSA ,d js[kk dh <ky dks m ls O;Dr djrs gSaA bl
izdkj m = tan θ, θ ≠ 90° ;g ns[kk tk ldrk gS fd
x v{k dh <ky 'kwU; gS vkSj y v{k dh <ky ifjHkkf"kr ugha gSA

10.2.1 js[kk dh <ky] tc ml ij nks fcanq fn, x, gksa (Slope of a line when
coordinates of any two points on the line are given) ge tkurs gSa] fd ;fn ,d js[kk ij
nks fcanq Kkr gksa] rks og iw.kZr;k ifjHkkf"kr gksrh gSA vr% ge js[kk dh <ky dks ml ij fn, nks fcanqvksa
osQ funsZ'kkadkas osQ in esa Kkr djrs gSaA

eku yhft, fd ,d mQèosZÙkj (non-
vertical) js[kk l, ftldk >qdko θ gS] ij nks
fcanq P(x1, y1) vkSj Q(x2, y2) gS aA Li"Vr;k
x1 ≠ x2, vU;Fkk js[kk x-v{k ij yac gksxh]
ftldh <ky ifjHkkf"kr ugha gSA js[kk l  dk >qdko
θ, U;wudks.k ;k vf/d dks.k gks ldrk gSA ge
nksuksa fLFkfr;ksa ij fopkj djrs gSaA

x–v{k ij QR rFkk RQ ij PM yac
[khafp, (vko`Qfr 10.3 (i) vkSj (ii) esa n'kkZ;k
x;k gSA

vko`Qfr  10.2

vko`Qfr 10. 3 (i)



220 xf.kr

n'kk I tc θ U;wudks.k gS vko`Qfr 10.3 (i), esa ∠MPQ =  θ
blfy, js[kk l dh <ky = m = tan θ ... (1)

ijarq f=kHkqt ΔMPQ esa] 2 1

2 1

MQtanθ
MP

y y
x x
−

= =
−

... (2)

lehdj.k (1) rFkk (2) ls] ge ikrs gSa fd 2 1

2 1

y ym
x x

n'kk II  tc θ  vf/d dks.k gS %
vko`Qfr 10.3 (ii) esa, ∠MPQ = 180° – θ.
blfy,] θ = 180° – ∠MPQ.
vc] js[kk  l  dh <ky  = m = tan θ

= tan ( 180° – ∠MPQ)
= – tan  ∠MPQ

=
2 1

1 2

MQ
MP

y y
x x

   
  = 

2 1

2 1

y y .
x x
−
−

iQyr% nksuksa n'kkvksa esa fcanq (x1, y1) vkSj
(x2, y2) ls tkus okyh js[kk dh <ky

2 1

2 1

y ym
x x

10.2.2 nks js[kkvksa osQ lekarj vkSj ijLij yac gksus dk izfrca/ (Conditions for
parallelism and perpendicularity of lines) eku yhft, fd ÅèosZrj js[kkvksa l1 vkSj l2 dh
<kysa] tks ,d funsZ'kkad ry esa gSa Øe'k% m1 rFkk m2,gSaA eku
yhft, fd buosQ >qdko Øe'k%  α vkSj β gSaA ;fn l1 vkSj
l2 lekarj js[kk,¡gSa (vko`Qfr 10-4) rc muosQ >qdko leku
gksxsaA
vFkkZr~ α = β, vkSj tan α = tan β
blfy, m1 = m2, vFkkZr~ muosQ <ky cjkcj gSaA
foykser% ;fn nks js[kkvksa l1 vkSj  l2 osQ <ky cjkcj gSa
vFkkZr~ m1 = m2

rc tan α = tan β
Li'kZT;k (tangent) iQyu osQ xq.k/eZ ls (0° vkSj 180° osQ chp), α = β
vr% js[kk,¡ lekarj gSaA

vko`Qfr 10. 3 (ii)

vko`Qfr 10. 4
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vr% nks ÅèoZsÙkj js[kk,¡ l1 vkSj l2 lekarj gksrh gaS] ;fn vkSj
osQoy ;fn muosQ <ky leku gSaA

;fn js[kk,¡ l1 vkSj  l2 ijLij yac gSa (vko`Qfr 10-5)] rc
β = α + 90°.

blfy,, tan β = tan (α + 90°)

= – cot α = 
1

tan  

vFkkZr~ m2 = 1

1
m ;k m1  m2  = – 1

foykser% ;fn  m1  m2  =  – 1, vFkkZr~  tan α tan β = – 1.
rc] tan α = – cot β = tan (β + 90°) ;k tan (β – 90°)
blfy,] α  vkSj β dk varj 90° gSA
vr%] js[kk,¡ l1 vkSj l2 ijLij yac gSaA

vr% nks ÅèoZsÙkj js[kk,¡ l1 vkSj l2 ijLij yac gksrh gSa ;fn vkSj osQoy ;fn mudh <ky ijLij
½.kkRed O;qRozQe gSA

vFkkZr~   m2= 
1

1
m

 ;k  m1 m2 = – 1

vkb,] fuEufyf[kr mnkgj.k ij fopkj djsa%

mnkgj.k 1 mu js[kkvksa osQ <ky Kkr dhft, tks

(a) (3, – 2) vkSj (–1, 4) fcanqvksa ls gksdj tkrh gS]

(b) (3, – 2) vkSj (7, –2) fcanqvksa ls gksdj tkrh gS]

(c) (3, – 2) vkSj (3, 4) fcanqvksa ls gksdj tkrh gS]

(d) /u x–v{k ls 60° dk dks.k cukrh gSA

gy (a) (3, – 2) vkSj (–1, 4) fcanqvksa ls tkus okyh js[kk dh <ky

                                      
4 ( 2) 6 3

1 3 4 2
m − −
= = = −

− − −  gS

(b) (3, – 2) vkSj (7, –2) fcanqvksa ls tkus okyh js[kk dk <ky

                                        
2 ( 2) 0 0

7 3 4
m − − −
= = =

−
gS

vko`Qfr 10. 5
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(c) (3, – 2) vkSj (3, 4) fcanqvksa ls tkus okyh js[kk dk <ky

     0
6

33
)2(4
=

−
−−

=m , tks fd ifjHkkf"kr ugha gSA

(d) ;gk¡ js[kk dk >qdko  α = 60° A blfy,] js[kk dk <ky

     m = tan 60° = 3 gSA

10.2.3 nks js[kkvksa osQ chp dk dks.k (Angle between two lines) tc ge ,d ry esa fLFkr
,d ls vf/d js[kkvksa osQ ckjs esa fopkj djrs
gSa rc ns[krs gSa fd ;k rks ;s js[kk,¡ izfrPNsn
djrh gaSa ;k lekarj gksrh gSaA ;gk¡ ge nks
js[kkvksa osQ chp osQ dks.k ij] muosQ <kyksa osQ
inksa esa fopkj djsaxsA

eku yhft, nks ÅèoZsÙkj js[kkvksa  L1vkSj
L2 osQ <ky Øe'k% m1 vkSj m2gSA ;fn
L1vkSj L2 osQ >qdko Øe'k% α1 vkSj α2 gksa
rks

1 1 22α αtan tanm m  vkjS

ge tkurs gSa fd tc nks js[kk,¡ ijLij
izfrPNsn djrh gSa rc os nks 'kh"kkZfHkeq[k dks.kksa
osQ ;qXe cukrh gSa tks ,sls gSa fd fdUgha nks

layXu dks.kksa dk ;ksx 180° gSA eku yhft, fd js[kkvksa L1vkSj L2 osQ chp layXu dks.k θ vkSj φ
gSa (vko`Qfr 10-6)A rc

θ = α2 – α1 vkSj α1, α2  ≠ 90°

blfy,, tan θ = tan (α2 – α1) 
2 1 2 1

1 2 1 2

tan tan –
1 tan tan 1

m m
m m

− −
= =

+ +
α α
α α

   (D;ksafd 1 + m1m2 ≠ 0)

vkSj φ = 180° – θ

bl izdkj tan φ = tan (180° – θ ) = – tan θ = 
2 1

1 21
m m

m m , D;ksafd 1 + m1m2 ≠ 0

vc] nks fLFkfr;k¡ mRiUu gksrh gaS%

fLFkfr  I  ;fn mm
mm

21

12

1+
−

/ukRed gS] rc tan θ /ukRed gksxk vkSj tan φ ½.kkRed gksxk ftldk

vko`Qfr 10. 6
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vFkZ gS θ U;wudks.k gksxk vkSj φ vf/d dks.k gksxkA

fLFkfr II  ;fn  mm
mm

21

12

1+
−

½.kkRed gS] rc tan θ ½.kkRed gksxk vkSj tan φ èkukRed gksxk

ftldk vFkZ gS θ vf/d dks.k gksxk vkSj φ U;wu dks.k gksxkA
bl izdkj] m1 vkSj m2, <ky okyh js[kkvksa  L1 vkSj L2 osQ chp dk U;wu dks.k (ekuk fd θ)

bl izdkj gS]

2 1
1 2

1 2

tan θ , 1 0
1
m m m m

m m
−

= + ≠
+

tgk¡ ... (1)

vf/d dks.k (ekuk fd φ) φ =1800 – θ osQ iz;ksx ls izkIr fd;k tk ldrk gSA

mnkgj.k 2  ;fn nks js[kkvksa osQ chp dk dks.k 
π
4

 gS vkSj ,d js[kk dh <ky 
1
2

 gS rks nwljh js[kk

dh <ky Kkr dhft,A

gy  ge tkurs gSa fd m1 vkSj  m2 <ky okyh nks js[kkvksa osQ chp U;wudks.k θ bl izdkj gS fd

2 1

1 2
tanθ

1
m m

m m
−

=
+ ... (1)

;gk¡  m1 = 
1
2

, m2 = m vkSj θ =
π
4

vc (1) esa bu ekuksa dks j[kus ij

1 1
π 2 2tan   11 14 1 1

2 2

m m
,

m m

  
  

  
;k

ftlls izkIr gksrk gS

1 1
2 21 11 11 1

2 2

m m
–

m m

  
   

  
;k

blfy,] 
13m
3

m   ;k
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vr% nwljh js[kk dh <ky 3 ;k 
1
3
gSA vko`Qfr 10-7 esa nks mÙkj dk dkj.k Li"V fd;k x;k gSA

mngkj.k 3 (–2, 6) vkSj (4, 8) fcanqvksa dks feykus okyh js[kk] (8, 12) vkSj (x, 24) fcanqvksa  dks
feykus okyh js[kk ij yac gSA x dk eku Kkr dhft,A

gy  (– 2, 6) vkSj (4, 8) fcanqvksa ls tkus okyh js[kk dh <ky ( )1
8 6 2 1

4 2 6 3
m −

= = =
− −

(8, 12) vkSj (x, 24) fcanqvksa ls tkus okyh js[kk dh <ky 2
24 12 12

8 8
m

x x
−

= =
− −

D;ksafd nksuksa js[kk,¡ yac gSa blfy,, m1 m2 = –1, ftlls izkIr gksrk gS

1 12 1 = 4
3 8

x
x

× = −
−

; k .

10.2.4 rhu fcanqvksa dh lajs[krk
(Collinearity of three points) ge tkurs
gSa fd nks lekarj js[kkvksa osQ <ky leku gksrs
gSaA ;fn leku <ky okyh nks js[kk,¡ ,d gh
fcanq ls gksdj tkrh gSa] rks vko';d :i ls
os laikrh (coincident) gksrh gSaA vr% ;fn
XY-ry esa A, B vkSj C rhu fcanq gSa] rc os
,d js[kk ij gksaxs vFkkZr~ rhuksa fcanq lajs[k gksaxs
(vko`Qfr 10-8) ;fn vkSj osQoy ;fn AB
dh <ky = BC dh <kyA

vko`Qfr 10. 7

vko`Qfr 10. 8
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mnkgj.k 4  rhu fcanq P (h, k), Q (x1, y1) vkSj R (x2, y2) ,d js[kk ij gSaA fn[kkb,
(h – x1) (y2 – y1)  = (k – y1) (x2 – x1)

gy  D;ksafd fcanq P, Q vkSj R lajs[k gSa] ge ikrs gS

PQ dh <ky = QR dh <ky vFkkZr~ 
1 2 1

1 2 1

ky y y
x h x x

  
  

;k  
1 2 1

1 2 1

k y y y
h x x x

  
  ,

;k (h – x1) (y2 – y1)  = (k – y1) (x2 – x1)

mnkgj.k 5  vko`Qfr 10.9, esa ,d jSf[kd xfr dk le; vkSj nwjh dk ys[kkfp=k fn;k gSA le; vkSj
nwjh dh nks fLFkfr;k¡] tc T = 0, D = 2 vkSj
tc T = 3, D = 8 vafdr dh xb± gSaA <ky dh
ladYiuk dk iz;ksx djosQ xfr dk fu;e Kkr
dhft, vFkkZr~ nwjh] le; ij fdl izdkj
vkfJr gS\

gy  eku yhft, fd js[kk ij dksbZ fcanq
(T, D) gS tgk¡ T le; ij D nwjh fu:fir gSA
blfy,] fcanq (0, 2), (3, 8) vkSj (T, D) lajs[k
gSA bl izdkj

8 2 D 8 6 (T 3) 3 (D 8)
3 0 T 3

      
  

;k

;k D = 2(T + 1), tks fd vHkh"V laca/ gSA

iz'ukoyh 10-1

1. dkrhZ; ry esa ,d prqHkZqt [khafp, ftlds 'kh"kZ (– 4, 5),  (0, 7), (5, – 5) vkSj (– 4, –2)
gSaA bldk {ks=kiQy Hkh Kkr dhft,A

2.  2a Hkqtk osQ leckgq f=kHkqt dk vk/kj y-v{k osQ vuqfn'k bl izdkj gS fd vk/kj dk eè;
fcanq ewy fcanq ij gSA f=kHkqt osQ 'kh"kZ Kkr dhft,A

3. P (x1, y1) vkSj Q (x2, y2) osQ chp dh nwjh Kkr dhft, tc : (i) PQ, y-v{k osQ lekarj
gS] (ii) PQ, x-v{k osQ lekarj gSA

4. x-v{k ij ,d fcanq Kkr dhft, tks (7, 6) vkSj (3, 4) fcanqvksa ls leku nwjh ij gSA

vko`Qfr 10.9
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5. js[kk dh <ky Kkr dhft, tks ewy fcanq vkSj P (0, – 4) rFkk B (8, 0) fcanqvksa dks feykus okys
js[kk[kaM osQ eè; fcanq ls tkrh gaSA

6. ikbFkkxksjl izes; osQ iz;ksx fcuk fn[kykb, fd fcanq (4, 4), (3, 5) vkSj (–1, –1) ,d ledks.k
f=kHkqt osQ 'kh"kZ gSaA

7. ml js[kk dk lehdj.k Kkr dhft, tks y&v{k dh /u fn'kk ls okekoÙkZ ekik x;k 30° dk
dks.k cukrh gSA

8. x dk og eku Kkr dhft, ftlosQ fy, fcanq (x, – 1), (2,1) vkSj (4, 5) lajs[k gaSA
9. nwjh lw=k dk iz;ksx fd, fcuk fn[kykb, fd fcanq  (– 2, – 1), (4, 0), (3, 3) vkSj (–3, 2) ,d

lekarj prqHkqZt osQ 'kh"kZ gSaA
10. x-v{k vkSj (3,–1) vkSj (4,–2) fcanqvksa dks feykus okyh js[kk osQ chp dk dks.k Kkr dhft,A
11. ,d js[kk dh <ky nwljh js[kk dh <ky dk nqxquk gSA ;fn nksuksa osQ chp osQ dks.k dh Li'kZT;k

(tangent) 3
1

 gS rks js[kkvksa dh <ky Kkr dhft,A

12. ,d js[kk (x1, y1) vkSj (h, k) ls tkrh gSA ;fn js[kk dh <ky m gS rks fn[kkb,
k – y1 = m (h – x1).

13. ;fn rhu fcanq (h, 0), (a, b) vkSj (0, k) ,d js[kk ij gSa rks fn[kkb, fd 1=+
k
b

h
a

.

14. tula[;k vkSj o"kZ osQ fuEufyf[kr ys[kkfp=k ij fopkj dhft, (vko`Qfr 10.10)A
js[kk AB dh <ky Kkr dhft, vkSj blosQ iz;ksx ls crkb, fd o"kZ 2010 esa tula[;k fdruh
gksxh\

vko`Qfr 10.10
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10.3  js[kk osQ lehdj.k osQ fofo/ :i (Various Forms of the Equation
of a Line)
ge tkurs gSa fd fdlh ry esa fLFkr ,d js[kk esa fcanqvksa dh la[;k vuar gksrh gSA js[kk vkSj fcanqvksa
ds chp dk ,d laca/ gesa fuEufyf[kr leL;k dks gy djus esa lgk;d gksrk gS%

ge oSQls dg ldrs gSa fd fn;k x;k fcanq fdlh nh gqbZ js[kk ij fLFkr gS\ bldk mÙkj ;g
gks ldrk gS fd gesa fcanqvksa osQ js[kk ij gksus dk fuf'pr izfrca/ Kkr gksA dYiuk dhft, fd XY-
ry esa P (x, y)  ,d LosPN fcanq gS L osQ lehdj.k gsrq ge fcanq P osQ fy, ,d ,sls dFku ;k
izfrca/ dh jpuk djuk pkgrs gSa tks osQoy ml n'kk esa lR; gksrk gS tc fcanq P js[kk L ij fLFkr
gks] vU;Fkk vlR; gksrk gSA fuLlansg ;g dFku ,d ,slk chtxf.krh; lehdj.k gS] ftlesa x rFkk
y nksuksa gh lfEefyr gksrs gSaA
vc] ge fofHkUu izfrca/ksa osQ varxZr js[kk dh lehdj.k ij fopkj djsaxsA

10.3.1 {kSfrt ,oaÅèokZ/j js[kk,¡ (Horizontal and vertical lines) ;fn ,d {kSfrt
js[kk L, x-v{k ls a nwjh ij gS rks js[kk osQ izR;sd fcanq dh dksfV ;k rks  a ;k – a gS
[vko`Qfr 10.11 (a)]A blfy,] js[kk L dk lehdj.k ;k rks   y =  a ;k y = – a gSA fpÉ dk p;u

js[kk dh fLFkfr ij fuHkZj djrk gS fd js[kk  y-v{k osQ Åij ;k uhps gSA blh izdkj]  x-v{k ls
b nwjh ij fLFkr ,d ÅèokZ/j js[kk dk lehdj.k ;k rks x = b ;k x =  – b gS [vko`Qfr 10.11(b)]A

mnkgj.k 6 v{kksa osQ lekarj vkSj (– 2, 3)  ls tkus okyh js[kkvksa osQ lehdj.k Kkr dhft,A

gy vko`Qfr 10.12 esa js[kkvksa dh fLFkfr;k¡ n'kkZbZ xbZ gSaA  x-v{k osQ lekarj js[kk osQ izR;sd fcanq osQ
y-funsZ'kkad 3 gaS] blfy, x-v{k osQ lekarj vkSj (– 2, 3) ls tkus okyh js[kk dk lehdj.k

vko`Qfr 10.11
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y = 3 gSA blh izdkj] y-v{k osQ lekarj vkSj (– 2, 3)
ls tkus okyh js[kk dk lehdj.k x = – 2 gS
(vko`Qfr 10-12)A

10.3.2 fcanq&<ky :i (Point-slope form)  dYiuk

dhft, fd P0 (x0, y0) ,d ÅèosZrj js[kk L, ftldh

<ky m gS] ij fLFkr ,d fu;r fcanq gSA eku yhft,

fd L ij ,d LosPN fcanq P (x, y) gSA(vko`Qfr 10-3)

rc] ifjHkk"kk ls] L dh <ky bl izdkj gS
  0

00
0

, ,   
y y x xm y my
x x

    vFkkrZ ~ ...(1)

D;ksafd fcanq P0 (x0 , y0) L osQ lHkh fcanqvksa

(x, y) osQ lkFk (1) dks larq"V djrk gS vkSj ry

dk dksbZ vU; fcanq (1) dks lUrq"V ugha djrk gSA

blfy, lehdj.k (1) gh okLro esa nh gqbZ js[kk

L dk lehdj.k gSA

bl izdkj] fu;r fcanq (x0, y0) ls tkus

okyh <ky m  dh js[kk ij fcanq (x, y) gS ;fn

vkSj osQoy ;fn blosQ funsZ'kkad lehdj.k

y – y0 = m (x – x0)

dks larq"V djrs gSaA

mnkgj.k 7  (– 2, 3) ls tkus okyh <ky&4 dh js[kk dk lehdj.k Kkr dhft,A

gy  ;gk¡ m = – 4 vkSj fn;k fcanq (x0 , y0) = (– 2, 3) gSA

mi;qZDr fcanq&<ky :i lw=k (1) ls nh js[kk dk lehdj.k y – 3 = – 4 (x + 2) ;k

4x + y + 5 = 0, gS tks vHkh"V lehdj.k gSA

10.3.3 nks fcanq :i (Two-point form) eku yhft, js[kk L nks fn, fcanqvksa  P1 (x1, y1) vkSj P2

(x2, y2) ls tkrh gS vkSj L ij O;kid fcanq P (x, y) gS (vko`Qfr 10-14)A

rhu fcanq P1, P2 vkSj P lajs[k gSa] blfy,]

P1P dh <ky = P1P2 dh <ky

vko`Qfr 10.12

vko`Qfr 10.13
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vFkkZr~
1 2 1

1 2 1

y y y y
x x x x
− −

=
− −

;k
2 1

11
2 1

( )
y y

y xy x
x x
−

− = −
−

bl izdkj] (x1, y1) vkSj (x2, y2)
fcanqvks a ls tkus okyh js[kk dk
lehdj.k

)( 1
12

12
1 xx

xx
yyyy −

−
−

=− ... (2)

mnkgj.k 8 fcanqvksa (1, –1) vkSj (3, 5) ls gksdj tkus okyh js[kk dk lehdj.k fyf[k,A

gy ;gk¡ x1 = 1, y1 = –1, x2 = 3  vkSj y2 = 5, nks fcanq :i lw=k (2) osQ iz;ksx ls js[kk dk
lehdj.k] ge ikrs gSa

( ) ( ) ( )5 1
1 1

3 1
y x

− −
− − = −

−

;k       043 =++− yx , tks vHkh"V lehdj.k gSA

10.3.4  <ky var%[kaM :i (Slope-intercept form) dHkh&dHkh gesa ,d js[kk dk eku mldh
<ky rFkk mlosQ }kjk fdlh ,d v{k ij dkVs x, var%[kaM }kjk gksrk gSA

fLFkfr I dYiuk dhft, fd <ky m dh js[kk
L,  y-v{k ij ewy fcanq ls c  nwjh ij izfrPNsn
djrh gS (vko`Qfr 10-15)A nwjh c js[kk L dk
y-var%[kaM dgykrh gSA Li"V :i ls ml fcanq
osQ funsZ'kkad tgk¡ ;g js[kk y-v{k ls feyrh gS]
(0, c) gSaA bl izdkj L dh <ky m gS vkSj ;g
,d fLFkj fcanq (0, c) ls gksdj tkrh gSA blfy,]
fcanq&<ky :i ls] L dk lehdj.k

y – c = m (x – 0 )
  ;k   y = mx + c
bl izdkj] <ky m rFkk y & var%[kaM c okyh js[kk ij fcanq (x, y) osQoy vkSj osQoy rHkh gksxh

vko`Qfr 10.14

vko`Qfr 10.15
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;fn cmxy += ... (3)
è;ku nhft, fd c dk eku /ukRed ;k ½.kkRed gksxk ;fn y&v{k ls var%[kaM Øe'k% /u ;k
½.k Hkkx ls cuk gksA

fLFkfr II dYiuk dhft, <ky m okyh js[kk x-v{k ls d var%[kaM cukrh gSA rc js[kk L dk

lehdj.k gSA  dxmy −= ( ) ... (4)
fLFkfr (1) esa dgh of.kZr ls fo|kFkhZ Lo;a bl lehdj.k dks izkIr dj ldrs gSaA

mnkgj.k 9  mu js[kkvksa osQ lehdj.k fyf[k, ftuosQ fy, tan θ = 2
1

, tgk¡ θ js[kk dk >qdko

gS vkSj (i) y-var%[kaM – 
3
2
gS] (ii) x-var%[kaM 4 gSA

gy  (i) ;gk¡ js[kk dh <ky = m = tan θ  = 
1
2
vkSj y - var%[kaM c = – 

3
2

. blfy,] <ky&var%[kaM

:i mi;qZDr lw=k (3) ls js[kk dk lehdj.k 
1 3 2 3 0
2

y
2

x y x= − − + =;k  gS] tks vHkh"V

lehdj.k gSA

1
vkSj d = 4(ii)  ;gk¡] m = tan θ  = 2

blfy,] <ky&var%[kaM :i mi;qZDr lw=k (4) ls js[kk dk lehdj.k

1 ( 4) 2 4 0
2

y x y x= − − + =; k ,

gS] tks vHkh"V lehdj.k gSA

10.3.5 var%[kaM&:i (Intercept - form) dYiuk
dh ft, fd ,d j s [ k k  L, x-v ar %[ k a M
a vkSj y-var%[kaM b cukrh gSA Li"Vr;k L, x-v{k
ls fcanq (a, 0) vkSj y-v{k ls fcanq  (0, b) ij
feyrh gS (vko`Qfr 10.16) A
js[kk osQ nks fcanq :i lehdj.k ls

00 ( )
0
by x a ay bx ab

a
−

− = − = − +
−

; k ,

vko`Qfr 10.16
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vFkkZr~ 1=+
b
y

a
x

bl izdkj] x&v{k vkSj y&v{k ls Øe'k% a vkSj b var%[kaM cukus okyh js[kk dk lehdj.k

fuEufyf[kr gS % 1=+
b
y

a
x

... (5)

mnkgj.k 10 ,d js[kk dk lehdj.k Kkr dhft, tks x- vkSj y-v{k ls Øe'k% –3 vkSj  2  osQ
var%[kaM cukrh gSA

gy ;gk¡ a = –3 vkSj b = 2. mi;q ZDr var%[kaM :i (5) ls js[kk dk lehdj.k

1 2 3 6 0
3 2
x y x y+ = − + =
−

;k

10.3.6  yac :i (Normal  form)  dYiuk dhft, fd fuEufyf[kr vk¡dM+ksa lfgr gedks ,d
mQèoZsrj js[kk Kkr gSA

(i) ewy fcanq ls js[kk ij yac dh yackbZA
(ii) yac ,oa /u x&v{k osQ chp dk dks.kA

vko`Qfr 10.17
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eku yhft, fd  L ,d js[kk gS ftldh ewy fcanq O ls ykafcd nwjh OA = p vkSj /u
x-v{k vkSj OA osQ chp dk dks.k ∠XOA = ω. dkÙkhZ; ry esa js[kk L dh laHko fLFkfr;k¡ vko`Qfr
10.17 esa n'kkZbZ x;h gSaA vc] gekjk mís'; L dk <ky vkSj bl ij ,d fcanq Kkr djuk gSA izR;sd
fLFkfr esa  x-v{k ij AM yac Mkyk x;k gSA
izR;sd fLFkfr esa] OM = p cos ω vkSj MA =  p sin ω, bl izdkj fcanq A osQ funsZ'kkad
(p cos ω, p sin ω) gaSA

blosQ vfrfjDr js[kk L, OA ij yac gSA

js[kk L dh <ky  = 
1 1 cos ω

OA tan ω sin ω
     

dh <ky
.

bl izdkj] js[kk L dh <ky 
ωsin
ωcos

−  gS vkSj fcanq A ( )ωsin,ωcos pp  ml ij fLFkr gSaA

blfy,] fcanq&<ky :i ls js[kk dk lehdj.k

( ) 2 2cosωsin ω cos ω cos ω sin ω ( ω ω)sin cos
sinω

y p x p x y p− = − − + = +; k

;k x cos ω + y sin ω = p.
vr%] ewy fcanq ls ykafcd nwjh  p vkSj /u x-v{k rFkk yac osQ chp dks.k ω okyh js[kk dk
lehdj.k bl izdkj gS     x cos ω + y sin ω = p ... (6)

mnkgj.k 11  js[kk dk lehdj.k Kkr dhft, ftldh ewy
fcanq ls ykafcd nwjh 4 bdkbZ vkSj /u x-v{k rFkk yac osQ
chp dks.k 15° gSA

gy  ;gk¡ gesa fn;k gS p = 4 vkSj  ω = 150  (vko`Qfr 10.18).

vc] cos 15° = 3 1
2 2
+  vkSj

sin 15º =
3 1

2 2
−

(D;ksa?)

mi;qZDr yac :i (6) ls js[kk dk lehdj.k

    0 0 3 1 3 1cos sin 4 4 3 1 3 1 8 215 15
2 2 2 2

x y x y x y          ;k ;k

gSA ;gh vHkh"V lehdj.k gSA

vko`Qfr 10.18
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mnkgj.k 12  iQkjsugkbV rki F vkSj ije rke  K ,d jSf[kd lehdj.k dks larq"V djrs gSaA fn;k
gS fd K = 273 tc  F = 32 vkSj  K = 373 tc F = 212 rks K dks  F osQ inksa esa O;Dr dhft,
vkSj F  dk eku Kkr dhft, tcfd K = 0

gy  dYiuk dhft, fd F, x-v{k osQ vuqfn'k vkSj K, y-v{k vuqfn'k gS rks XY-ry esa gesa nks
fcanq  (32, 273) vkSj (212, 373) fLFkr gSaA nks fcanq :i lw=k ls fcanq (F, K) osQ }kjk larq"V gksus okyk
lehdj.k fuEufyf[kr gS %

373 273K 273
212 32

−
− =

−
( ) ( )100F 32 K 273 F 32

180
− − = −; k

;k ( )5K F 32 273
9

= − + ... (1)

( )

;gh vHkh"V laca/ gSA  tc  K = 0, lehdj.k (1) ls]

5 273 90 F 32 273 F 32 491 4 F= 459.4
9 5

.×
= − + − = − = − −; k ; k

oSdfYid fof/% ge tkurs gSa fd js[kk osQ lehdj.k dk ljyre :i y = mx + c gS  iqu% F dks
x-v{k osQ vuqfn'k vkSj K dks y-v{k osQ vuqfn'k ekurs gq, ge lehdj.k

K = mF + c ... (1)
osQ :i esa ys ldrs gSaA lehdj.k (1) fcanqvksa (32] 273) vkSj (212] 373) ls larq"V gksrh gS]
blfy,]

273 = 32m + c ... (2)

vkSj 373 = 212m + c ... (3)

(2) vkSj (3) dks gy djus ij]  m = 9
5
vkSj c = 9

2297

(1) esa m vkSj c  osQ eku j[kus ij]

5 2297K
9

F=
9

+ ... (4)

tks fd vHkh"V laca/ gSA tc K = 0, (4) ls F = – 459.4 izkIr gksrk gSA

fVIi.kh  ge tkurs gSa fd lehdj.k y = mx + c, esa nks vpj] uker% m vkSj  c gSaA bu nks
vpjksa dks Kkr djus osQ fy, gesa js[kk osQ lehdj.k dks larq"V djus osQ fy, nks izfrca/ pkfg,A
mi;qZDr lHkh mnkgj.kksa esa gesa js[kk dk lehdj.k Kkr djus ds fy, nks izfrca/ fn;s x;s gSaA
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iz'ukoyh 10.2

iz'u 1 ls 8 rd] js[kk dk lehdj.k Kkr dhft, tks fn;s x;s izfrca/ksa dks larq"V djrk gS %
1. x- vkSj y-v{kksa osQ lehdj.k fyf[k,A

2. <ky 
1
2
 vkSj fcanq (– 4, 3) ls tkus okyh A

3. fcanq (0, 0) ls tkus okyh vkSj <ky m okyhA

4. fcanq ( )32,2  ls tkus okyh vkSj x-v{k ls 75o osQ dks.k ij >qdh gqbZA

5. ewy fcanq osQ ckab± vksj  x-v{k dks 3 bdkbZ dh nwjh ij izfrPNsn djus rFkk <ky&2 okyhA
6. ewy fcanq ls Åij  y-v{k dks 2 bdkbZ dh nwjh ij izfrPNsn djus okyh vkSj x-dh /u fn'kk

osQ lkFk 30° dk dks.k cukus okyhA
7. fcanqvksa (–1, 1) vkSj  (2, – 4) ls tkrs gq,A
8. ml js[kk dk lehdj.k Kkr dhft, ftldh ewy fcanq ls ykafcd nwjh 5 bdkbZ vkSj yac]

/u x-v{k ls 30° dk dks.k cukrh gSA
9. Δ PQR osQ 'kh"kZ P (2, 1), Q (–2, 3) vkSj R (4, 5) gSaA 'kh"kZ R ls tkus okyh ekfè;dk dk

lehdj.k Kkr dhft,A
10. (–3, 5) ls gksdj tkus okyh vkSj fcanq (2, 5) vkSj (–3, 6) ls tkus okyh js[kk ij yac js[kk

dk lehdj.k Kkr dhft,A
11. ,d js[kk (1]0) rFkk (2]3) fcanqvksa dks feykus okyh js[kk [kaM ij yac gS rFkk mldks 1%

n osQ vuqikr esa foHkkftr djrh gSA js[kk dk lehdj.k Kkr dhft,A
12. ,d js[kk dk lehdj.k Kkr dhft, tks funsZ'kkadksa ls leku var%[kaM dkVrh gS vkSj fcanq  (2,

3) ls tkrh gSA
13. fcanq (2, 2) ls tkus okyh js[kk dk lehdj.k Kkr dhft, ftlosQ }kjk v{kksa ls dVs var%[kaMksa

dk ;ksx 9 gSA

14. fcanq (0, 2) ls tkus okyh vkSj /u x-v{k ls 
2π
3

osQ dks.k cukus okyh js[kk dk lehdj.k Kkr

dhft,A blosQ lekarj vkSj y-v{k dks ewy fcanq ls 2 bdkbZ uhps dh nwjh ij izfrPNsn djrh
gqbZ js[kk dk lehdj.k Hkh Kkr dhft,A

15. ewy fcanq ls fdlh js[kk ij Mkyk x;k yac js[kk ls fcanq (&2] 9) ij feyrk gS] js[kk dk
lehdj.k Kkr dhft,A

16. rk¡cs dh NM+ dh yackbZ L (lseh esa) lsfYl;l rki C dk jSf[kd iQyu gSA ,d iz;ksx esa
;fn L = 124.942 tc C=20 vkSj L= 125.134 tc C = 110 gks] rks L dks  C  osQ inksa esa
O;Dr dhft,A
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17. fdlh nw/ HkaMkj dk Lokeh izfr lIrkg 980 fyVj nw/] 14 #- izfr fyVj osQ Hkko ls vkSj
1220 yhVj nw/ 16 #- izfr fyVj osQ Hkko ls csp ldrk gSA foozQ; ewY; rFkk ekax osQ eè;
osQ laca/ dks jSf[kd ekurs gq, ;g Kkr dhft, fd izfr lIrkg og fdruk nw/ 17 #- izfr
fyVj osQ Hkko ls csp ldrk gS\

18. v{kksa osQ chp js[kk[kaM dk eè; fcanq  P (a, b) gSA fn[kkb, fd js[kk dk lehdj.k

2=
y

+
ba

x
 gSA

19. v{kksa osQ chp js[kk[kaM dks fcanq R (h, k), 1:2  osQ vuqikr esa foHkDr djrk gSA js[kk dk
lehdj.k Kkr dhft,A

20. js[kk  osQ lehdj.k dh ladYiuk dk iz;ksx djrs gq, fl¼ dhft, fd rhu fcanq (3]0)]
(&2] &2) vkSj (8] 2) lajs[k gSaA

10.4   js[kk dk O;kid lehdj.k (General Equation of a Line)
iwoZorhZ d{kkvksa esa geus nks pj jkf'k;ksa osQ ,d ?kkrh; O;kid lehdj.k Ax + By + C = 0, dk
vè;;u fd;k tgk¡ A, B vkSj C , ,sls okLrfod vpj gSa fd A vkSj B ,d lkFk 'kwU; ugha gSaA
lehdj.k Ax + By + C = 0 dk ys[kkfp=k lnSo ,d ljy js[kk gksrk gSA blfy,] tc A vkSj
B ,d lkFk 'kwU; ugha gSa rks Ax + By + C = 0, osQ :i dk dksbZ lehdj.k js[kk dk O;kid
jSf[kd lehdj.k (General linear equation) ;k js[kk dk O;kid lehdj.k  (General
equation) dgykrk gSA

10.4.1 Ax + By + C = 0 osQ fofHkUu :i  (Different forms of Ax + By + C = 0)
lehdj.k dks fuEufyf[kr izfØ;kvksa }kjk js[kk osQ lehdj.k osQ fofHkUu :iksa esa :ikarfjr fd;k
tk ldrk gSA
(a) <ky&var%[kaM :i (Slope-intercept form) ;fn B ≠ 0, rks Ax + By + C = 0 dks

A C
B B

y x y mx c= − − = +; k ... (1)

tgk¡
A C
B B

m c= − = −vkjS  osQ :i esa fy[kk tk ldrk gSA

ge tkurs gSa fd lehdj.k (1) ml js[kk dh <ky&var%[kaM :i gS ftldh <ky 
– A
B ,  vkSj

y-var%[kaM 
C
B

−  gSA ;fn B = 0, rks x = 
C
A

− , tks fd ,d ÅèokZ/j js[kk dk lehdj.k gS ftldh

<ky vifjHkkf"kr vkSj  x-var%[kaM A
C

− gSA
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(b) var%[kaM&:i (Intercept form) ;fn C ≠ 0, rks Ax + By + C = 0 dks

                   
1 1C C

A B

x y x y
a b

+ = + =
− −

; k
... (1)

tgk¡ a = A
C

−  vkSj  b = B
C

−

ge tkurs gSa fd lehdj.k (1) ml js[kk osQ lehdj.k dk var%[kaM :i gS ftlosQ Øe'k%

x-var%[kaM A
C

− vkSj y-var%[kaM B
C

− gSaA

;fn C = 0, rks Ax + By + C = 0 dks Ax + By = 0, fy[kk tk ldrk gS tks ewy fcanq
ls tkus okyh js[kk gS vkSj blfy,] v{kksa ij 'kwU; var%[kaM gSsaA

(c) yac :i (Normal form)  eku yhft, fd lehdj.k Ax + By + C = 0 ;k
Ax + By = – C ls fu:fir js[kk dk yac :i x cos ω + y sin ω = p gS] tgk¡ p ewy fcanq ls
js[kk ij Mkys x, yac dh yackbZ gS vkSj ω] yac ,oa x-v{k dh /ukRed fn'kk osQ chp dk dks.k
gS blfy,] nksuksa lehdj.k leku gSa vr%

A B C
cos ω sin ω p

   ... (1)

ftlls
A Bcos ω sin ω
C C
p p

= − = −vkjS izkIr gksrk gSA

vc ( ) ( )
22

2 2 A Bω ω 1sin cos
C C
p p

+ = − + − =

vFkok
2

2
2 2 2 2

CC
A B A B

pp = = ±
+ +

; k

blfy,
2 2 2 2

A Bcosω sinω
A B A B

= ± = ±
+ +

vkjS .

bl izdkj] lehdj.k  Ax + By + C = 0 dk yac :i

                            x cos ω + y sin ω = p
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tgk¡ 
2 2 2 2 2 2

A B Ccos ω , sin ω
A B A B A B

p= ± = ± =±
+ + +

vkSj  gSa

fpÉksa dk mfpr p;u bl izdkj fd;k tkrk gS fd  p  /ukRed jgsA

mnkgj.k 13 ,d js[kk dk lehdj.k 3x – 4y + 10 = 0 gSA blosQ (i) <ky (ii) x-vkSj
y-var%[kaM Kkr dhft,A

gy (i) fn;k gqvk lehdj.k 3x – 4y + 10 = 0 dks

                    2
5

4
3

+= xy ... (1)

fy[kk tk ldrk gSA (1) dh rqyuk y = mx + c, ls djus ij ge ikrs gSa fd nh gqbZ js[kk dh <ky

m = 4
3
gSA

(ii) lehdj.k 3x – 4y + 10 = 0 dks bl izdkj Hkh fy[kk tk ldrk gS

3 4 10 110 5
3 2

x yx y− = − + =
−

; k ... (2)

=(2) dh rqyuk 1y
+

ba
x

, ls djus ij ge ikrs gSa fd x-var%[kaM

 a = 
3

10
−  vkSj  y-var% [kaM b = 5

2
 gSA

mnkgj.k 14  lehdj.k 3 8 0x y+ − = dks yac :i esa :ikarfjr dhft, vkSj p rFkk ω osQ eku

Kkr dhft,A

gy  fn;k lehdj.k

                    083 =−+ yx ... (1)

gSA (1) dks ( ) ( )2 23 1 2+ = , ls Hkkx nsus ij

3 1 4 cos 30 sin 30 4
2 2

x y x y  ;k ... (2)

(2) dh rqyuk x cos α + y sin α = p, ls djus ij] ge p = 4 vkSj α = 30° ikrs gSaA
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mnkgj.k 15 053 =−− xy vkSj 3 6 0y x   js[kkvksa osQ chp dk dks.k Kkr dhft,A

gy  nh gqbZ js[kk,¡

053 =−− xy ;k 53 += xy ... (1)

  vkSj 063 =+− xy ;k 
1 2 3
3

y x= − ... (2)

js[kk (1) dh <ky  m1 = 3  vkSj js[kk (2) dh <ky m2 = 3
1

gSA

nksuksa js[kkvksa osQ chp U;wudks.k (ekuk fd θ) bl izdkj gS

mm
mm

21

12

1
θtan

+
−

= ... (3)

m1 vkSj m2 osQ eku (3) esa j[kus ij]

1 3
1 3 13tanθ 1 2 3 31 3

3

  
  

ftlls θ  = 30°. izkIr gksrk gSA vr% nksuksa js[kkvksa osQ chp dks.k ;k rks 30° ;k
180° – 30° = 150° gSA

mnkgj.k 16 n'kkZb, fd nks js[kk,¡ 1 1 1 2 2 20 0x y x ya b c a b c+ + = + + =vkjS , tgk¡ b1, b2 ≠ 0

(i) lekarj gSa ;fn 
b
a

b
a

2

2

1

1 =   vkSj (ii) yac gS ;fn 02121 =+ bbaa .

gy  nh xbZ js[kk,¡ ,sls fy[kh tk ldrh gSa

b
cx

b
ay

1

1

1

1 −−= ... (1)

vkSj b
cx

b
ay

2

2

2

2 −−= ... (2)

js[kkvksa (1) vkSj (2) dh <ky Øe'k%  m1 = 
b
a

1

1−  vkSj  m2 = 
b
a

2

2−  gSaA
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vc (i) js[kk,¡ lekarj gksaxh] ;fn  m1 =  m2, ftlls izkIr gksrk gS b
a

b
a

2

2

1

1 −=− ;k 
b
a

b
a

2

2

1

1 =

(ii) js[kk,¡ yac gksaxh] ;fn m1.m2 = – 1, ftlls izkIr gksrk gS

1 2

1 2
.

a
1

a
b b

   ;k a1a2 + b1b2 = 0

mnkgj.k 17 js[kk 032 =+− yx  ij yac vkSj fcanq (1] &2) ls tkus okyh js[kk dk lehdj.k

Kkr dhft,A

gy  nh gqbZ js[kk 032 =+− yx dks

2
3

2
1

+= xy     fy[kk tk ldrk gSA ... (1)

js[kk (1) dh <ky  m1 = 2
1

. gSA blfy,] js[kk (1) osQ yac js[kk dh <ky

21
1

2 −=−=m
m

 gSA

<ky &2 okyh vkSj fcanq (1, – 2) ls tkus okyh js[kk dk lehdj.k
( 2) 2( 1) = 2y x y x− − = − − −; k ,

gS] tks vHkh"V lehdj.k gSA

10.5  ,d fcanq dh js[kk ls nwjh  (Distance of a Point From a Line)
,d fcanq dh fdlh js[kk ls nwjh
fc an q l s j s[ k k ij Mky s y ac
dh yackbZ gSA eku yhft, fd
L : Ax + By + C = 0 ,d js[kk gS]
ftldh fcanq P (x1, y1) ls nwjh d gSA
fcanq P ls js[kk ij yac PL [khafp,
(vko`Qfr 10.19) ;fn js[kk x-v{k
vkSj y-v{k dks Øe'k% Q vkSj R, ij
feyrh gS rks bu fcanqvksa osQ funsZ'kkad

Q
C 0
A

,⎛ ⎞−⎜ ⎟
⎝ ⎠

 vkSj  R 
C0
B

,⎛ ⎞−⎜ ⎟
⎝ ⎠

 gSaA
vko`Qfr 10.19
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f=kHkqt PQR dk {ks=kiQy fuEufyf[kr izdkj ls fd;k tk ldrk gS%

{ks=kiQy
1( PQR) PM.QR
2

Δ = ftlls 
2 ( PQR)PM =

QR
Δ{ks=kiQy

... (1)

lkFk gh ΔPQR dk {ks=kiQy = ( )1 1
1 C C C0 0 0
2 B A B

y y⎛ ⎞ ⎛ ⎞⎛ ⎞+ + − − − + −⎜ ⎟ ⎜ ⎟⎜ ⎟
⎝ ⎠ ⎝ ⎠⎝ ⎠

=
2

1 1
1 C C C
2 B A AB

yx + +

;k] 2 ΔPQR dk {ks=kiQy = 1 1
C A B C

AB
. ,yx + + vkSj

( ) 22
2 2CC CQR 0 0 A BABA B

⎛ ⎞= + = ++ −⎜ ⎟
⎝ ⎠

ΔPQR osQ {ks=kiQy vkSj QR osQ eku (1) esa j[kus ij]

1 1
2 2

A B C
PM

A B

yx + +
=

+

;k
BA

CBA
22

11

+

++
=

yxd .

bl izdkj] fcanq (x1, y1) ls js[kk Ax + By+ C = 0 dh ykafcd nwjh (d) bl izdkj gS %

                            
BA

CBA
22

11

+

++
=

yxd

10.5.1 nks lekarj js[kkvksa osQ chp dh nwjh   (Distance between two parallel lines) ge
tkurs gSa fd lekarj js[kkvksa dh <ky leku gksrs gSaA blfy,] lekarj js[kk,¡ bl :i esa fy[kh tk
ldrh gSa

y = mx + c1 ... (1)
vkSj y = mx + c2 ... (2)

js[kk (1) x-v{k ij fcanq A 1 0c ,
m

⎛ ⎞−⎜ ⎟
⎝ ⎠

esa izfrPNsn djsxh tSlk vko`Qfr 10-20 esa fn[kk;k x;k

gSA nks js[kkvksa osQ chp dh nwjh] fcanq A ls js[kk (2) ij yac dh yackbZ gSA blfy,] js[kkvksa (1)
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vkSj (2) osQ chp dh nwjh

    1
2

1 2

2 2
  =

1 1

cm c
c cm

d
m m

          

  
;k  gSA

bl izdkj] nks lekarj js[kkvksa  1y mx c  vkSj 2y mx c  osQ chp dh nwjh

1 2

2
=

1

c c
d

m

−

+

;fn js[kk,¡ O;kid :i esa nh xbZ gSa vFkkZr~  Ax + By + C1 = 0  vkSj Ax + By + C2 = 0, rks

mi;qZDr lw=k
1 2

2 2

C C

A B
d

−
=

+ dk :i ys ysrk gSA

 fo|kFkhZ bls Lo;a izkIr dj ldrs gSaA

mnkgj.k 18  fcanq (3, – 5) dh js[kk 3x – 4y –26 = 0 ls nwjh Kkr dhft,A

gy  nh gqbZ js[kk 3x – 4y –26 = 0 ... (1)
(1) dh rqyuk js[kk osQ O;kid lehdj.k Ax + By + C = 0, ls djus ij] ge ikrs gSa%

A = 3, B = – 4 vkSj C = – 26

fn;k gqvk fcanq (x1, y1) = (3, –5) gSA fn, fcanq dh js[kk ls nwjh

vko`Qfr 10.20
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1 1

2 2 22

3 3 4 5 26A B C 3
5A B 3 4

. – – –x y
d

–

  
   bdkbZ gSA

mnkgj.k 19  lekarj js[kkvksa 3x – 4y +7 = 0 vkSj 3x – 4y + 5 = 0 osQ chp dh nwjh Kkr dhft,A

gy  ;gk¡ A = 3, B = –4, C1 = 7 vkSj C2 = 5. blfy,] vHkh"V nwjh

  22

7 5 2
53 4

–
d

–
  

iz'ukoyh 10-3

1. fuEufyf[kr lehdj.kksa dks <ky&var%[kaM :i esa :ikarfjr dhft, vkSj muosQ <ky rFkk
y&var%[kaM Kkr dhft,%
(i) x + 7y = 0 (ii) 6x + 3y – 5 = 0 (iii) y  = 0

2. fuEufyf[kr lehdj.kksa dks var%[kaM :i esa :ikarfjr dhft, vkSj v{kksa ij buds }kjk dkVs
x, var%[kaM Kkr dhft,%
(i) 3x + 2y – 12 = 0 (ii) 4x – 3y = 6 (iii) 3y + 2 = 0.

3. fuEufyf[kr lehdj.kksa dks yac :i esa :ikarfjr dhft,A mudh ewy fcanq ls ykafcd nwfj;k¡
vkSj yac rFkk /u x-v{k osQ chp dk dks.k Kkr dhft, %

(i) x – 3y + 8 = 0 (ii) y – 2 = 0 (iii) x – y = 4.

4. fcanq (&1] 1) dh js[kk 12(x + 6) = 5(y – 2) ls nwjh Kkr dhft,A

5. x&v{k ij fcanqvksa dks Kkr dhft, ftudh js[kk 1
3 4
x y  ls nwjh;k¡ 4 bdkbZ gSaA

6. lekarj js[kkvksa osQ chp dh nwjh Kkr dhft,%
(i) 15x + 8y – 34 = 0 vkSj 15x + 8y + 31 = 0  (ii)l(x + y) + p = 0 vkSj l (x +  y) – r  = 0

7. js[kk 3 4 2 0x y− + = osQ lekarj vkSj fcanq (–2, 3) ls tkus okyh js[kk dk lehdj.k Kkr
dhft,A

8. js[kk x – 7y + 5 = 0 ij yac vkSj x-var%[kaM 3 okyh js[kk dk lehdj.k Kkr dhft,A

9. js[kkvksa 3 1 3 1x y x y    vkjS osQ chp dk dks.k Kkr dhft,A

10. fcanqvksa (h, 3) vkSj (4, 1) ls tkus okyh js[kk] js[kk 7 9 19 0x y   dks ledks.k ij
izfrPNsn djrh gSA h dk eku Kkr dhft,A
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11. fl¼ dhft, fd fcanq (x1, y1) ls tkus okyh vkSj js[kk Ax + By + C = 0 osQ lekarj js[kk dk

lehdj.k A (x –x1) + B (y – y1) = 0 gSA
12. fcanq (2] 3) ls tkus okyh nks js[kk,¡ ijLij 60o osQ dks.k ij izfrPNsn djrh gSaA ;fn ,d

js[kk dh <ky 2 gS rks nwljh js[kk dk lehdj.k Kkr dhft,A

13. fcanqvksa (3] 4) vkSj (&1] 2) dks feykus okyh js[kk[kaM osQ yac lef}Hkktd js[kk dk

lehdj.k Kkr dhft,A

14. fcanq (&1] 3) ls js[kk  01643 =−− yx  ij Mkys x;s yacikn osQ funsZ'kkad Kkr dhft,A

15. ewy fcanq ls js[kk y = mx + c ij Mkyk x;k yac js[kk ls fcanq (&1] 2) ij feyrk gSA
m vkSj c osQ eku Kkr dhft,A

16. ;fn p vkSj q Øe'k% ewy fcanq ls js[kkvks a θ2cosθsinθcos kyx =− vkSj

x sec θ + y cosec θ = k, ij yac dh yackb;k¡ gSa rks fl¼ dhft, fd p2 + 4q2 = k2.
17. 'kh"kks± A  (2, 3), B (4, –1) vkSj C (1, 2) okys f=kHkqt ABC osQ 'kh"kZ A ls mldh laeq[k Hkqtk

ij yac Mkyk x;k gSA yac dh yackbZ rFkk lehdj.k Kkr dhft,A

18. ;fn p ewy fcanq ls ml js[kk ij Mkys yac dh yackbZ gks ftl ij v{kksa ij dVs var% [kaM

a vkSj b gksa] rks fn[kkb, fd 2 2 2
1 1 1
p a b

= +

fofo/ mnkgj.k

mngkj.k 20 ;fn js[kk, ¡ 2 3 0 5 3 0x y , x ky     vkSj 3 2 0x y   laxkeh
(concurrent) gSa] rks k dk eku Kkr dhft,A
gy rhu js[kk,¡ laxkeh dgykrh gSa ;fn os ,d loZfu"B fcanq ls gksdj tk, vFkkZr~ fdUgha nks js[kkvksa
dk izfrPNsn fcanq rhljh js[kk ij fLFkfr gksA ;gk¡ nh js[kk,¡ gSa%

2x + y – 3 = 0 ... (1)
5x + ky – 3 = 0 ... (2)
3x – y – 2 = 0 ... (3)

(1) vkSj (3) dks otz xq.ku fof/ ls gy djus ij]

                            
1 1 1

2 3 9 4 2 3
x y x , y= = = =

− − − + − −
;k

blfy,] nks js[kkvksa dk izfrPNsn fcanq (1] 1) gSA pw¡fd mi;qZDr rhuksa js[kk,¡ laxkeh gSa] fcanq
(1] 1) lehdj.k (2) dks larq"V djsxk ftlls

5.1 .1 3 0 =k k+ − = −; k 2
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mngkj.k 21   fcanq P (4, 1) ls js[kk 4x – y = 0 dh nwjh ml js[kk osQ vuqfn'k Kkr dhft, tks
/u x-v{k ls 135° dk dks.k cukrh gSA

gy nh gqbZ js[kk 4x – y = 0      … (1)
js[kk (1) dh fcanq P (4, 1) ls nwjh]
fdlh vU; js[kk osQ vuqfn'k] Kkr djus
osQ fy, gesa nksuksa js[kkvksa osQ izfrPNsn
fcanq dks Kkr djuk iM+sxkA blosQ fy, ge
igys nwljh js[kk dk lehdj.k izkIr djsaxs
(vko`Qfr 10.21)A nwljh js[kk dh <ky
Li'kZT;k (tangent) 135° = – 1

<ky &1 okyh vkSj fcanq  P (4, 1) ls
tkus okyh js[kk dk lehdj.k

1 1( 4) 5 0y = x x y      ;k ... (2)

(1) vkSj (2) dks gy djus ij] ge x = 1 vkSj  y = 4 ikrs gSa vr% nksuksa js[kkvksa dk izfrPNsn fcanq
Q (1, 4) gSA vc js[kk (1) dh fcanq (4]1) ls js[kk (2) osQ vuqfn'k nwjh = P (4, 1) vkSj Q
(1, 4) fcanqvksa osQ chp dh nwjh

= ( ) ( )2 21 4 4 1 3 2− + − = bdkbZ

mngkj.k 22  dYiuk djrs gq, fd
ljy js[kk,¡ fcanq osQ fy, niZ.k dh rjg
dk;Z djrh gS] fcanq (1] 2) dk js[kk

043 =+− yx e s a i z frfc ac Kkr
dhft,A

gy  eku yhft, Q (h, k) fcanq
P (1, 2) dk js[kk

x – 3y + 4 = 0     ... (1)
esa izfrfcac gSA

blfy,] js[kk (1) js[kk[kaM PQ  dk
yac lef}Hkktd gS

(vko`Qfr 10.22)A

vko`Qfr 10.21

(1, 4)

vko`Qfr 10.22
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vr% PQ dh <ky  = 
1

3 4 0x y   j[s kk dh <ky
 ,

ftlls 2 1 3 511
3

k h k
h
− −

= + =
−

;k

... (2)vkSj PQ dk eè; fcanq vFkkZr~ fcanq 
1 2

2 2
h k,+ +⎛ ⎞

⎜ ⎟
⎝ ⎠

lehdj.k (1) dks larq"V djsxk ftlls

1 23 4 0 3 3
2 2

h k h k              
;k ... (3)

(2) vkSj (3) dks gy djus ij] ge ikrs gSa  h =
6
5
vkSj k = 

7
5

.

vr% fcanq (1] 2) dk js[kk (1) esa izfrfcac  
6 7
5 5

,⎛ ⎞
⎜ ⎟
⎝ ⎠

 gSA

mnkgj.k 23 n'kkZb, fd js[kkvksa

cxmycxmy 2211 , +=+= vkSj x = 0 ls cus f=kHkqt dk {ks=kiQy 
( )2

1 2

1 22

cc

m m

–
−

 gSA

gy  nh js[kk,¡ gSa
y = m1 x + c1 ... (1)
y = m2 x + c2 ... (2)
x = 0 ... (3)
ge tkurs gSa fd js[kk y = mx + c js[kk
x = 0 (y-v{k) dks fcanq (0, c) ij feykrh
gSA blfy, js[kkvksa (1) ls (3) rd ls cus

f=kHkqt osQ nks 'kh"kZ P (0, c1) vkSj

Q (0, c2) gSa (vkòQfr 10. 23)A rhljk 'kh"kZ
lehdj.k (1) vkSj (2) dks gy djus

ij izkIr gksxkA (1) vkSj (2) dks gy

djus ij] ge ikrs gSa vko`Qfr 10.23
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2 1 1 2 2 1

1 2 1 2

c c m c m c
x y

m m m m
  

  
  

rFkk

blfy,] f=kHkqt dk rhljk 'kh"kZ R 
  

  
  

  
2 1 1 2 2 1

1 2 1 2

c c m c m c
,

m m m m
    
       gSA

vc] f=kHkqt dk {ks=kiQy

    2

12
1 2 2 1 2 1 1 2 2 1

2 2 1 1
1 21 2 1 2 1 2

1 0 0
2 2

c cm c m c c c m c m c. c c c . c
m m m m m m m m

    
            

 gS

mnkgj.k 24 ,d js[kk bl izdkj gS fd bldk js[kkvksa 5x – y + 4 = 0 vkSj  3x + 4y – 4 = 0 osQ
chp dk js[kk[kaM fcanq (1] 5) ij lef}Hkkftr gksrk gS bldk lehdj.k izkIr dhft,A

gy  nh gqbZ js[kk,¡ 5x – y + 4 = 0 ... (1)
3x + 4y – 4 = 0 ... (2)

eku yhft, fd vHkh"V js[kk (1) vkSj (2) js[kkvksa dks Øe'k%  (α1, β1) vkSj(α2, β2) fcanqvksa ij
izfrPNsn djrh gS (vko`Qfr 10-24)A

blfy, 1 21 25 4 0 3 4 4 0β βα α− + = + − =vkjS

;k 2
11 2

4 –3α5 4   β βα
4

= + =vkSj

vko`Qfr 10.24
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gesa fn;k gS fd vHkh"V js[kk dk (α1, β1) vkSj (α2, β2) osQ chp osQ [kaM dk eè; fcanq
(1, 5) gSA

blfy,] 1 2 1 2β βα α 1 5
2 2

++
= =vkjS ,

;k α1 + α2 = 2 vkSj 

2
15 4 3α4α

4 5,
2

−
+ +

=

;k α1 + α2 = 2 vkSj  20 α1 – 3 α2 = 20
... (3)
α1 vkSj α2, osQ ekuksa osQ fy, (3) osQ lehdj.kksa dks gy djus ij] ge ikrs gSa

1
26α =
23

 rFkk  2

20=α
23

  vr%, 1
26 2225 4β
23 23

.= + =

(1]5) vkSj  (α1, β1) ls tkus okyh vHkh"V js[kk dk lehdj.k

1

1

5β
5 ( 1)

1α
y x

−
− = −

−  ;k  

222 5
235 ( 1)26 1
23

   y x

;k  107x – 3y – 92 = 0, tks fd vHkh"V js[kk dk lehdj.k gSA

mnkgj.k 25 n'kkZb, fd ,d xfreku fcanq] ftldh nks js[kkvksa 3x – 2y = 5 vkSj 3x + 2y = 5 ls
nwjh;k¡ leku gS] dk iFk ,d js[kk gSA

gy  nh js[kk,¡ 3x – 2y = 5 ... (1)
vkSj 3x + 2y = 5   gSaA ... (2)
eku yhft, dksbZ fcanq (h, k ) gS ftldh js[kkvksa (1) vkSj (2) ls nwjh;k¡ leku gSA blfy,

3 2 5 3 2 5
3 2 5 3 2 5

9 4 9 4
h k h k

h k h k
− − + −

= − − = + −
+ +

; k ,

ftlls feyrk gS] 3h – 2k – 5 = 3h + 2k – 5 ;k  – (3h – 2k – 5) = 3h + 2k – 5.

bu nksuksa laca/ksa dks gy djus ij ge ikrs gSa , k = 0 ;k  h = 3
5

. bl izdkj] fcanq (h, k) lehdj.kksa

y = 0 ;k  x = 
5
3

, tks fd ljy js[kk,¡ fu:fir djrs gSa] dks larq"V djrk gSA vr% js[kkvksa (1) vkSj

(2) ls leku nwjh ij jgus okys fcanq dk iFk ,d ljy js[kk gSA



248 xf.kr

vè;k; 10 ij fofo/ iz'ukoyh

1. k osQ eku Kkr dhft, tcfd js[kk (k–3) x – (4 – k2) y + k2 –7k + 6 = 0
(a) x-v{k osQ lekarj gSA
(b) y-v{k osQ lekarj gSA
(c) ewy fcanq ls tkrh gSA

2. θ  vkSj  p osQ eku Kkr dhft, ;fn lehdj.k x cos θ + y sin θ = p js[kk

3 x + y + 2 = 0 dk yac :i gSaA

3. mu js[kkvksa osQ lehdj.k Kkr dhft, ftuosQ v{kksa ls dVs var%[kaMksa dk ;ksx vkSj xq.kuiQy
Øe'k% 1 vkSj &6 gSA

4. y-v{k ij dkSu ls fcanq ,sls gSa] ftudh js[kk 1
3 4
x y
+ =  ls nwjh 4 bdkbZ gSA

5. ewy fcanq ls fcanqvksa (cosθ, sin θ) vkSj (cos φ, sin φ) dks feykus okyh js[kk dh ykafcd nwjh
Kkr dhft,A

6. js[kkvksa x – 7y + 5 = 0 vkSj 3x + y = 0 osQ izfrPNsn fcanq ls [khaph xbZ vkSj y-v{k osQ lekarj
js[kk dk lehdj.k Kkr dhft,A

7. js[kk 1
64
=+

yx
ij yac ml fcanq ls [khaph xbZ js[kk dk lehdj.k Kkr dhft, tgk¡ ;g js[kk

y-v{k ls feyrh gSA
8. js[kkvksa y – x = 0, x + y = 0 vkSj x – k = 0 ls cus f=kHkqt dk {ks=kiQy Kkr dhft,A
9. p dk eku Kkr dhft, ftlls rhu js[kk,¡ 3x + y – 2 = 0, px + 2 y – 3 = 0 vkSj

2x – y – 3 = 0 ,d fcanq ij izfrPNsn djsaA
10. ;fn rhu js[kk,¡ ftuosQ lehdj.k y = m1x + c1, y = m2x + c2 vkSj y = m3x + c3 gSa] laxkeh

gSa rks fn[kkb, fd m1(c2 – c3) + m2 (c3 – c1) + m3 (c1 – c2) = 0.
11. fcanq (3] 2) ls tkus okyh ml js[kk dk lehdj.k Kkr dhft, tks js[kk x – 2y = 3 ls 45o

dk dks.k cukrh gSA
12. js[kkvksa 4x + 7y – 3 = 0 vkSj 2x – 3y + 1 = 0 osQ izfrPNsn fcanq ls tkus okyh js[kk dk

lehdj.k Kkr dhft, tks v{kksa ls leku var%[kaM cukrh gSA
13. n'kkZb, fd ewy fcanq ls tkus okyh vkSj js[kk y = mx + c ls θ dks.k cukus okyh ml js[kk

dk lehdj.k 
± tanθy

= ±
1 tanθ
m

x  m  gSA

14. (–1, 1) vkSj (5, 7) dks feykus okyh js[kk[kaM dks js[kk x + y = 4 fdl vuqikr esa foHkkftr
djrh gS\
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15. fcanq (1] 2) ls js[kk 4x + 7y + 5 = 0 dh 2x – y = 0 osQ vuqfn'k] nwjh Kkr dhft,A
16. fcanq (–1, 2) ls [khaph tk ldus okyh ml js[kk dh fn'kk Kkr dhft, ftldk js[kk

x + y =4 ls izfrPNsn fcanq fn, fcanq ls 3 bdkbZ dh nwjh ij gSA
17. ledks.k f=kHkqt osQ d.kZ osQ var; fcanq (1]3) vkSj (&4] 1) gSaA f=kHkqt osQ ikn (legs)

(ledks.kh; Hkqtkvksa) osQ lehdj.k Kkr dhft, tks v{kksa osQ lekUrj gSaSSaA
18. fdlh fcanq osQ fy, js[kk dks niZ.k ekurs gq, fcanq (3] 8) dk js[kk x +3y = 7 esa izfrfcac

Kkr dhft,A
19. ;fn js[kk,¡ y = 3x +1 vkSj 2y = x + 3, js[kk y = mx + 4, ij leku :i ls vkur gksa rks m

dk eku Kkr dhft,A
20. ;fn ,d pj fcanq P (x, y) dh js[kkvksa x + y – 5 = 0 vkSj  3x – 2y +7 = 0 ls ykafcd

nwfj;ksa dk ;ksx lnSo 10 jgs rks n'kkZb, fd P vfuok;Z :i ls ,d js[kk ij xeu djrk gSA
21.  lekarj js[kkvksa 9x + 6y – 7 = 0 vkSj 3x + 2y + 6 = 0 ls lenwjLFk js[kk dk lehdj.k Kkr

dhft,A
22. fcanq (1] 2) ls gksdj tkus okyh ,d izdk'k fdj.k x&v{k osQ fcanq A ls ijkofrZr gksrh

gS vkSj ijkofrZr fdj.k fcanq (5] 3) ls gksdj tkrh gSA A osQ funsZ'kkad Kkr dhft,A

23. fn[kkb, fd   2 2 0a b , vkSj   2 2 0a b ,  fcanqvksa ls js[kk cosθ sinθ 1x y
a b

+ = ij

[khaps x;s yacksa dh yackb;ksa dk xq.kuiQy b2 gSA
24. ,d O;fDr lehdj.kksa 2x – 3y  + 4 = 0 vkSj 3x + 4y – 5 = 0 ls fu:fir ljy js[kh; iFkksa

osQ laf/ fcanq (junction/crossing) ij [kM+k gS vkSj lehdj.k 6x – 7y + 8 = 0 ls fu:fir
iFk ij U;wure le; esa igq¡puk pkgrk gSA mlosQ }kjk vuqlfjr iFk dk lehdj.k Kkr
dhft,A

lkjka'k

(x1, y1) vkSj (x2, y2) fcanqvksa ls tkus okyh ÅèoZsÙkj js[kk dh <ky m bl izdkj gS

2 1 1 2
1 2

2 1 1 2

y y y ym x x, .
x x x x
− −

= = ≠
− −

;fn ,d js[kk x-v{k dh /u fn'kk ls α dks.k cukrh gS rks js[kk dh <ky  m = tan α,
α ≠ 90° gSA
{kSfrt js[kk dh <ky 'kwU; gS vkSj ÅèokZ/j js[kk dh <ky vifjHkkf"kr gSA
m1 vkSj  m2 <kyksa okyh js[kkvksa L1 vkSj L2 osQ chp dk U;wu dks.k θ (eku fy;k) gks rks
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2 1

1 2
1 2

tanθ 1 0
1
m – m , m m

m m
= + ≠

+ .

nks js[kk,¡ lekarj gksrh gS ;fn vkSj osQoy ;fn muosQ <ky leku gSaA
nks js[kk,¡ yac gksrh gSa ;fn vkSj osQoy ;fn muosQ <kyksa dk xq.kuiQy &1 gSA
rhu fcanq A, B vkSj C lajs[k gksrs gSa ;fn vkSj osQoy ;fn AB dh <ky = BC dh <kyA
x-v{k ls a nwjh ij fLFkr {kSfrt js[kk dk lehdj.k ;k rks y = a  ;k y = – a gSA
y-v{k ls b nwjh ij fLFkr ÅèokZ/j js[kk dk lehdj.k ;k rks x = b ;k x = – b
fLFkj fcanq (xo, yo) ls tkus okyh vkSj <ky m okyh js[kk ij fcanq (x, y)  fLFkr gksxk
;fn vkSj osQoy ;fn blosQ funsZ'kkad lehdj.k y – yo = m (x – xo) dks larq"V djrs gSaA
fcanqvksa (x1, y1) vkSj (x2, y2) ls tkus okyh js[kk dk lehdj.k bl izdkj gS]

2 1
11

2 1
( )

y y x xy y
x x

   

<ky m vkSj  y-var%[kaM c okyh js[kk ij fcanq (x, y) gksxk ;fn vkSj osQoy ;fn
cmxy += .

;fn <ky m okyh js[kk x-var%[k aM d cukrh gS rk s j s[kk dk lehdj.k
y = m (x – d) gSA

x- vkSj y-v{kksa ls Øe'k%  a vkSj b var%[kaM cukus okyh js[kk dk lehdj.k

1=y
+

ba
x

ewy fcanq ls ykafcd nwjh p vkSj bl yac rFkk /u x-v{k osQ chp ω dks.k cukus okyh

js[kk dk lehdj.k pyx =+ ωsinωcos
;fn A vkSj B ,d lkFk 'kwU; u gksa rks Ax + By + C = 0 osQ :i dk dksbZ lehdj.k
js[kk dk O;kid jSf[kd lehdj.k ;k js[kk dk O;kid lehdj.k dgykrk gSA
,d fcanq (x1,  y1) ls js[kk Ax + By+ C = 0 dh ykafcd nwjh (d) bl izdkj gS

1 1

2 2

A B C

A B

x y
d

  

lekarj js[kkvksa  Ax + By + C1 = 0 vkSj Ax + By + C2 = 0, osQ chp dh nwjh

BA

CC
22

21

+

−
=d  gSA


