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vè;k; 3

funsZ'kkad T;kfefr

What’s the good of Mercator’s North Poles and Equators, Tropics, Zones and
Meridian Lines? So the Bellman would cry; and crew would reply ‘ They are
merely conventional signs!’

(ejosQVj ds mÙkjh /zqoksa vkSj fo"kqor o`Ùkksa] m".k dfVca/ksa] eaMyksa vkSj ;keksÙkj js[kkvksa esa
D;k vPNkbZ gS\ blfy, csyeSu us 'kksj epk;k gksxk vkSj ukfod ny us mÙkj fn;k gksxk]
^^;s osQoy ijaijkxr fpÉ gSa**A)

LEWIS CARROLL, The Hunting of the Snark

3.1 Hkwfedk

vki ;g i<+ pqosQ gSa fd ,d la[;k js[kk ij
,d fcUnq dk LFkku fu/kZj.k fdl izdkj fd;k
tkrk gSA vki ;g Hkh i<+ pqosQ gSa fd ,d js[kk
ij ,d fcUnq dh fLFkfr dh O;k[;k fdl
izdkj dh tkrh gSA ,slh vusd fLFkfr;k¡ gSa
ftuessa ,d fcUnq Kkr djus osQ fy, gesa ,d
ls vf/d js[kkvksa osQ lanHkZ esa mldh fLFkfr
dh O;k[;k djuh gksrh gSA mnkgj.k osQ fy,]
fuEufyf[kr fLFkfr;ksa ij fopkj dhft,%

I. vko`Qfr 3-1 esa ,d eq[; ekxZ gS tks iwoZ
ls if'pe dh vksj tkrk gS vkSj bl ij dqN
lM+dsa cuh gSa] budh lM+d (ekxZ) la[;k,¡
if'pe ls i wo Z dh vk sj nh xb Z g S a A

vkÑfr 3-1
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izR;sd lM+d (ekxZ) ij cus edkuksa ij la[;k,¡ vafdr dj nh xbZ gSaA vkidks ;gk¡ viuh
lgsyh osQ edku dk irk yxkuk gSA D;k blosQ fy, osQoy ,d funsZ'k&fcUnq dk Kkr gksuk
i;kZIr gksxk\ mnkgj.k osQ fy,] ;fn gesa osQoy ;g Kkr gks fd og lM+d 2 ij jgrh
gS rks D;k ge mlosQ ?kj dk irk ljyrk ls yxk ldrs gSa\ mruh ljyrk ls ugha ftruh
ljyrk ls rc tcfd gesa nks tkudkfj;k¡ vFkkZr~ lM+d dh og la[;k ftl ij mldk
edku gS vkSj edku dh la[;k Kkr gksus ij gksrh gSA ;fn vki ml edku ij tkuk pkgrs
gSa tks lM+d 2 ij fLFkr gS vkSj ftldh la[;k 5 gS] rks lcls igys vkidks ;g irk
yxkuk gksxk fd lM+d 2 dkSu&lh gS vkSj rc ml edku dk irk yxkuk gksrk gS ftldh
la[;k 5 gSA vko`Qfr 3-1 esa H blh edku dk LFkku n'kkZrk gSA blh izdkj] P ml edku
dks n'kkZrk gS tks lM+d la[;k 7 ij gS vkSj ftldh la[;k 4 gSA

II. eku yhft, vki ,d dkxt dh 'khV ij ,d fcUnq yxk nsrs gS a
[vko`Qfr 3-2 (a)]A ;fn ge vkils dkx”k ij yxs fcUnq dh fLFkfr osQ ckjs esa iwNsa] rks
vki bls oSQls crk,¡xs\ laHkor% vki bl iz'u dk mÙkj bl izdkj nsa % ¶fcUnq dkx”k osQ
vk/s osQ Åijh Hkkx esa fLFkr gŞ  ;k ^^;g Hkh dg ldrs gSa fd ;g fcUnq dkx”k dh ck;ha
dksj osQ fudV fLFkr gS** ;k ^^;g fcUnq dkx”k dh ck;ha vksj osQ Åijh dksus osQ dkiQh
fudV fLFkr gSA¸ D;k Åij fn, x, dFkuksa esa ls fdlh Hkh dFku osQ vk/kj ij vki fcUnq
dh Bhd&Bhd fLFkfr crk ldrs gSa\ Li"V gS fd mÙkj ^^ugha** gSA ijUrq] ;fn vki ;g
dgsa fd ¶fcUnq dkx”k dh ck;ha dksj ls yxHkx 5 cm nwj gS] rks blls vkidks fcUnq dh
fLFkfr dk vkHkkl rks gks tkrk gS fiQj Hkh Bhd&Bkd fLFkfr dk irk ugha pyrkA FkksM+k cgqr
lksp&fopkj osQ ckn vki ;g dg ldrs gSa fd lcls uhps okyh js[kk ls fcUnq 9 cm dh
nwjh ij gSA vc ge fcUnq dh fLFkfr Bhd&Bkd crk ldrs gSaA

vko`Qfr  3.2
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blosQ fy, ge nks fu;r js[kkvksa vFkkZr~ dkxt dh ck;ha dksj vkSj dkx”k dh lcls uhps
okyh js[kk ls fcUnq dh fLFkfr fu;r djrs gSa [vkòQfr 3-2 (b)]A nwljs 'kCnksa esa] ge ;g
dg ldrs gSa fd fcUnq dh fLFkfr Kkr djus osQ fy, nks Lora=k lwpukvksa dk gksuk vko';d
gksrk gSA

vc vki d{kk esa ¶cSBus dh ;kstuk¸ uked fuEufyf[kr fØ;kdyki dhft,%

fØ;kdyki 1 (cSBus dh ;kstuk) : lHkh es”kksa dks ,d lkFk [khapdj viuh d{kk esa
cSBus dh ,d ;kstuk cukb,A izR;sd es”k dks ,d oxZ ls fu:fir dhft,A izR;sd oxZ esa
ml fo|kFkhZ dk uke fyf[k, ftl ij og cSBrk gS vkSj ftls og oxZ fu:fir djrk gSA
d{kk esa izR;sd fo|kFkhZ dh fLFkfr dk Bhd&Bhd fu/kZj.k fuEufyf[kr nks lwpukvksa dh
lgk;rk ls fd;k tkrk gSA

(i) og LraHk ftlesa og cSBrk @ cSBrh gSA

(ii) og iafDr ftlesa og cSBrk @ cSBrh gSA

;fn vki ml es”k ij cSBrs gSa tks 5osa LraHk vkSj rhljh iafDr esa gS] ftls
vko`Qfr 3-3 esa Nkf;r oxZ ls fn[kk;k x;k gS] rks vkidh fLFkfr dks (5] 3) osQ :i esa
O;Dr fd;k tk ldrk gS] tgk¡ igyh la[;k LraHk la[;k dks izdV djrh gS vkSj nwljh
la[;k iafDr la[;k dks izdV djrh gSA D;k ;g ogh gS tks fd (3] 5) gS\ vki viuh
d{kk osQ vU; fo|kfFkZ;ksa osQ uke vkSj muosQ cSBus dh fLFkfr;k¡ fy[ksaA mnkgj.k osQ fy,]
;fn lksfu;k pkSFks LraHk vkSj igyh iafDr esa cSBrh gS] rks mlosQ fy, S(4] 1) fyf[k,A
f'k{kd dh es”k vkiosQ cSBus dh ;kstuk osQ varxZr ugha vkrh gSA ;gk¡ ge f'k{kd dks
osQoy ,d izs{kd gh ekurs gSaA

vko`Qfr 3.3
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Åij dh ppkZ esa vkius ;g ns[kk gS fd ,d ry ij j[kh gqbZ fdlh oLrq dh fLFkfr
nks yac js[kkvksa dh lgk;rk ls fu:fir dh tk ldrh gSA ;fn oLrq ,d fcUnq gS] rks gesa
lcls uhps okyh js[kk ls vkSj dkxt dh ck;ha dksj ls fcUnq dh nwjh Kkr gksuk vko';d
gksrk gSA ̂ ^cSBus dh ;kstuk** osQ laca/ esa gesa LraHk dh la[;k vkSj iafDr dh la[;k dk tkuuk
vko';d gksrk gSA bl ljy fopkj/kjk ds nwjxkeh ifj.kke gksrs gSa vkSj blls xf.kr dh
funsZ'kkad T;kfefr (Coordinate Geometry) uked ,d vfr egRoiw.kZ 'kk[kk dh O;qRifÙk
gqbZA bl vè;k; esa] gekjk y{; funsZ'kkad T;kfefr dh oqQN vk/kjHkwr ladYiukvksa ls vkidks
ifjfpr djkuk gSA blosQ ckjs esa vki foLrkj ls vè;;u mPp d{kkvksa esa djsaxsA izkjaHk esa
izQkalhlh nk'kZfud vkSj xf.krK jsus ndkrsZ us bl vè;;u dks fodflr fd;k FkkA

oqQN yksx izkr%dky esa fcLrj ij ysVs jguk ilan djrs gSaA
;gh vknr l=kgoha 'krkCnh osQ egku izQkalhlh xf.krK
jsus ndkrsZ dh FkhA ijUrq og vkylh O;fDr ugha Fkk] og ;g
le>rk Fkk fd fcLrj ij iM+s&iM+s gh vf/d ¯pru fd;k
tk ldrk gSA ,d fnu tcfd og vius fcLrj ij ysVs&ysVs
vkjke dj jgk Fkk] mlus ,d ry esa ,d fcUnq dh fLFkfr
dk fu/kZj.k djus ls lacaf/r leL;k dk gy <w¡<+ fudkykA
tSlkfd vki ns[ksaxs mldh fof/ v{kka'k vkSj ns'kkarj dh iqjkuh
fopkj/kjk dh gh ,d fodflr :i FkhA ,d ry dh ,d
fcUnq dh fLFkfr dk fu/kZj.k djus esa iz;qDr i¼fr dks ndkrsZ
osQ lEeku esa dkrhZ; i¼fr (Cartesian System) Hkh
dgk tkrk gSA

iz'ukoyh 3.1

1. ,d vU; O;fDr dks vki vius vè;;u est ij j[ks Vscy ySai dh fLFkfr fdl rjg
crk,¡xs\

2. (lM+d ;kstuk) : ,d uxj esa nks eq[; lM+osaQ gSa] tks uxj osQ osQUnz ij feyrh gSaA ;s
nks lM+osaQ mÙkj&nf{k.k dh fn'kk vkSj iwoZ&if'pe dh fn'kk esa gSaA uxj dh vU; lHkh
lM+osaQ bu eq[; lM+dksa osQ lekarj ijLij 200 ehVj dh nwjh ij gSaA izR;sd fn'kk esa yxHkx
ik¡p lM+osaQ gSaA 1 lsaVhehVj = 200 ehVj dk iSekuk ysdj viuh uksV cqd esa uxj dk ,d
ekWMy cukb,A lM+dksa dks ,dy js[kkvksa ls fu:fir dhft,A

jsus ndkrsZ  (1596 -1650)

vkÑfr 3-4
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vkiosQ ekWMy esa ,d&nwljs dks dkVrh gqbZ vusd ØkWl&LVªhV (pkSjkgs) gks ldrh gSaA
,d fo'ks"k ØkWl&LVªhV nks lM+dksa ls cuh gS] ftuesa ls ,d mÙkj&nf{k.k fn'kk esa tkrh gS
vkSj nwljh iwoZ&if'pe dh fn'kk esaA izR;sd ØkWl&LVªhV dk funsZ'ku bl izdkj fd;k tkrk
gS% ;fn nwljh lM+d mÙkj&nf{k.k fn'kk esa tkrh gS vkSj ik¡poha lM+d iwoZ&if'pe fn'kk
esa tkrh gS vkSj ;s ,d ØkW̄ lx ij feyrh gSa] rc bls ge ØkWl&LVªhV (2] 5) dgsaxsA blh
ijaijk ls ;g Kkr dhft, fd

(i) fdruh ØkWl&LVªhVksa dks (4] 3) ekuk tk ldrk gSA

(ii) fdruh ØkWl&LVªhVksa dks (3] 4) ekuk tk ldrk gSA

3.2 dkrhZ; i¼fr

^la[;k i¼fr* osQ vè;k; esa vki la[;k js[kk osQ ckjs esa i<+ pqosQ gSaA la[;k js[kk ij ,d
fu;r fcUnq ls nwfj;ksa dks cjkcj ,ddksa esa ,d fn'kk esa /ukRed vkSj nwljh fn'kk esa
½.kkRed vafdr fd;k tkrk gSA ml fcUnq dks] tgk¡ ls nwfj;k¡ vafdr dh tkrh gSa] ewy&
fcUnq (origin) dgk tkrk gSA ,d js[kk ij leku nwfj;ksa ij fcUnqvksa dks vafdr djosQ]
ge la[;k js[kk dk iz;ksx la[;kvksa dks fu:fir djus osQ fy, djrs gSaA ;fn ,d ,dd
nwjh la[;k ^1* dks fu:fir djrh gks] rks 3 ,dd nwjh la[;k ^3* dks fu:fir djsxh] tgk¡
'O' ewyfcUnq gSA ewyfcUnq ls /ukRed fn'kk esa nwjh r ij fLFkr fcUnq la[;k r dks fu:fir
djrh gSA ewyfcUnq ls ½.kkRed fn'kk esa nwjh r ij fLFkr fcUnq la[;k r dks fu:fir djrh
gSA la[;k js[kk ij fofHkUu la[;kvksa osQ LFkku vko`Qfr 3-5 esa fn[kk, x, gSaA

vko`Qfr  3.5

ndkrsZ us ,d ry ij ,d nwljs ij yac nks js[kkvksa dks [khapus vkSj bu js[kkvksa osQ
lkis{k ry ij fcUnqvksa dk LFkku fu/kZj.k djus dk fopkj izLrqr fd;kA yac js[kk,¡ fdlh
Hkh fn'kk esa gks ldrh gSa] tSlk fd vko`Qfr 3-6 esa fn[kk;k x;k gSA ysfdu tc ge bl
vè;k; essa ,d ry esa fLFkr ,d fcUnq dk LFkku fu/kZj.k djus osQ fy, nks js[kk,¡ yasxs]
rks ,d js[kk {kSfrt gksxh vkSj nwljh js[kk ÅèokZ/j] tSlk fd vko`Qfr 3-6 (c) esa fn[kk;k
x;k gSA
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vko`Qfr  3.6

okLro esa ;s js[kk,¡ bl izdkj izkIr dh tkrh gSa % nks la[;k js[kk,¡
yhft, vkSj mUgsa X′X vkSj Y′Y dk uke ns nhft,A  X′X dks {kSfrt jf[k,
[tSlk fd vko`Qfr 3.7(a) esa fn[kk;k x;k gS] vkSj bl ij Bhd mlh
izdkj la[;k,¡ fyf[k, tSlk fd la[;k js[kk ij fy[kh tkrh gSaA ;s gh lHkh
fØ;k,¡ vki Y′Y osQ lkFk dhft,A varj osQoy ;gh gS fd  Y′Y {kSfrt
ugha gS] vfirq ÅèokZ/j gS [nsf[k, vkÑfr 3.7 (b)]A

vko`Qfr  3.7

nksuksa js[kkvksa dk la;kstu bl izdkj dhft, fd ;s nks js[kk,¡ ,d&nwljs dks ewyfcUnq
ij dkVrh gksa (vko`Qfr 3-8)A {kSfrt js[kk  X′X  dks  x - v{k dgk tkrk gS vkSj ÅèokZèkj
js[kk  Y′Y  dks y - v{k dgk tkrk gSA og fcUnq] tgk¡  X′X  vkSj  Y′Y  ,d&nwljs dks dkVrh
gSa] mls ewyfcUnq (origin) dgk tkrk gS vkSj bls O ls izdV fd;k tkrk gSA D;ksafd
èkukRed la[;k,¡  OX vkSj  OY dh fn'kkvksa esa fLFkr gSa] blfy, OX vkSj OY dks Øe'k%
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x-v{k vkSj  y-v{k dh /ukRed fn'kk,¡ dgk tkrk gSA blh izdkj] OX′ vkSj OY′ dks
x-v{k vkSj  y-v{k dh Øe'k% ½.kkRed fn'kk,¡ dgk tkrk gSA

;gk¡ vki ;g ns[krs gSa fd ;s nksuksa v{k ry dks pkj Hkkxksa esa foHkkftr djrh gSaA bu
pkj Hkkxksa dks prqFkk±'k (quadrants) (,d&pkSFkkbZ) dgk tkrk gSA  OX ls okekorZ fn'kk esa
bUgsa I, II, III vkSj IV prqFkk±'k dgk tkrk gS (nsf[k, vko`Qfr 3-9)A bl izdkj] bl ry esa
nksuksa v{k vkSj pkjksa prqFkk±'k lfEefyr gSaA ge bl ry dks dkrhZ; ry (Cartesian

plane) ;k funsZ'kkad ry (Coordinate plane) ;k  xy-ry (xy-plane) dgrs gSaA v{kksa dks
funsZ'kkad v{k (coordinate axes) dgk tkrk gSA

vko`Qfr 3.8 vko`Qfr 3.9

vkb, vc ge ;g ns[ksa fd xf.kr esa bl i¼fr dk bruk egRo D;ksa gS vkSj ;g fdl
izdkj mi;ksxh gksrh gSA vkxs fn;k x;k vkjs[k yhft,] tgk¡ v{kksa dks vkys[k dkxt
(graph paper) ij [khapk x;k gSA vkb, ge v{kksa ls fcUnqvksa  P  vkSj  Q  dh nwfj;k¡ Kkr
djsaA blosQ fy,  x-v{k ij yac PM vkSj y-v{k ij yac PN Mkfy,A blh izdkj] ge yac
QR  vkSj QS Mkyrs gSa] tSlk fd vko`Qfr 3-10 esa fn[kk;k x;k gSA
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vko`Qfr 3.10

vki ikrs gSa fd
(i) y-v{k ls fcUnq P dh ykafcd nwjh] ftls  x-v{k dh /ukRed fn'kk esa ekik x;k

gS]  PN = OM = 4 ,dd gSA

(ii) x-v{k ls fcUnq P dh ykafcd nwjh] ftls  y-v{k dh /ukRed fn'kk esa ekik x;k
gS] PM = ON = 3 ,dd gSA

(iii) y-v{k ls fcUnq  Q dh ykafcd nwjh] ftls  x-v{k dh ½.kkRed fn'kk esa ekik x;k
gS] OR = SQ = 6 ,dd gSA

(iv) x-v{k ls fcUnq Q dh ykafcd nwjh] ftls  y-v{k dh ½.kkRed fn'kk eas ekik x;k
gS]  OS = RQ = 2 ,dd gSA

bu nwfj;ksa dh lgk;rk ls ge fcUnqvksa dk fu/kZj.k fdl izdkj djsa fd dksbZ Hkze u
jg tk,\

ge fuEufyf[kr ijaijkvksa dks è;ku esa j[kdj ,d fcUnq osQ funsZ'kkad fy[krs gSa%

(i) ,d fcUnq dk  x - funsZ'kkad (x-coordinate),  y-v{k ls bl fcUnq dh ykafcd nwjh
gS] ftls  x -v{k ij ekik tkrk gS (tks fd x-v{k dh /ukRed fn'kk esa /ukRed
vkSj  x-v{k dh ½.kkRed fn'kk esa ½.kkRed gksrh gS)A fcUnq  P  osQ fy, ;g
+ 4 gS vkSj  Q osQ fy, ;g – 6 gSA x - funsZ'kkad dks Hkqt (abscissa) Hkh dgk tkrk
gSA
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(ii) ,d fcUnq dk  y-funsZ'kkad] x-v{k ls mldh ykafcd nwjh gksrh gS ftls  y-v{k ij
ekik tkrk gS (tks y-v{k  dh /ukRed fn'kk esa /ukRed vkSj y-v{k dh
½.kkRed fn'kk esa ½.kkRed gksrh gS)A fcUnq P osQ fy, ;g  + 3 gS vkSj  Q osQ
fy,  –2  gSA  y-funsZ'kkad dks dksfV (ordinate) Hkh dgk tkrk gSA

(iii) funsZ'kkad ry esa ,d fcUnq osQ funsZ'kkad fy[krs le; igys  x-funsZ'kkad fy[krs gSa
vkSj mlosQ ckn  y-funsZ'kkad fy[krs gSaA ge funsZ'kkadksa dks dks"Bd osQ vanj fy[krs
gSaA

vr% P osQ funsZ'kkad (4, 3) gSa vkSj Q osQ funsZ'kkad (– 6, – 2) gSaA

è;ku nhft, fd ry esa ,d fcUnq osQ funsZ'kkad vf}rh; gksrs gSaA blosQ vuqlkj
funsZ'kkad (3, 4) vkSj funsZ'kkad (4, 3) leku ugha gSaA

mnkgj.k 1 : vko`Qfr 3-11 dks ns[kdj fuEufyf[kr dFkuksa dks iwjk dhft,%

(i) fcUnq B dk Hkqt vkSj dksfV Øe'k%  _ _ _ _  vkSj _ _ _ _ gSaA vr% B osQ funsZ'kkad
(_ _ _, _ _ _) gSaA

(ii) fcUnq M osQ  x-funsZ'kkad vkSj  y-funsZ'kkad Øe'k%  _ _ _ vkSj _ _ _ gSaA vr% M osQ
funsZ'kkad (_ _, _ _) gSaA

(iii) fcUnq  L  osQ x-funsZ'kkad vkSj y-funsZ'kkad Øe'k% _ _ _ vkSj _ _ _ gSaA vr%  L osQ
funsZ'kkad (_ _, _ _) gSaA

(iv) fcUnq  S osQ  x-funsZ'kkad vkSj  y-funsZ'kkad Øe'k% _ _ _ vkSj _ _ _ gSaA vr%  S  osQ
funsZ'kkad (_ _, _ _) gSaA
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vkÑfr  3.11

gy : (i) D;ksafd  y-v{k ls fcUnq B dh nwjh 4 ,dd gS] blfy, fcUnq B dk  x-funsZ'kkad
;k Hkqt 4 gksxkA   x-v{k ls fcUnq B dh nwjh 3 ,dd gS] blfy, fcUnq  B  dk y-funsZ'kkad
vFkkZr~ dksfV 3 gksxhA vr% fcUnq B osQ funsZ'kkad (4] 3) gSaA

Åij (i) dh Hkkafr%

(ii) fcUnq M osQ x-funsZ'kkad vkSj  y-funsZ'kkad Øe'k% –3 vkSj 4 gSaA vr% fcUnq  M  osQ
funsZ'kkad (–3, 4) gSaA

(iii) fcUnq  L  osQ  x-funsZ'kkad vkSj  y - funsZ'kkad Øe'k%  –5 vkSj  – 4 gSaA vr% fcUnq  L  osQ
funsZ'kkad (–5, – 4) gSaA

(iv) fcUnq  S osQ x-funsZ'kkad vkSj  y- funsZ'kkad Øe'k%  3 vkSj  – 4 gSA vr% fcUnq  S  osQ
funsZ'kkad (3, – 4) gSaA
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mnkgj.k 2 : vko`Qfr 3.12 esa v{kksa ij vafdr fcUnqvksa osQ funsZ'kkad fyf[k,%

gy : vki ;gk¡ ns[k ldrs gSa fd %

(i) fcUnq  A,  y-v{k ls + 4  ,dd dh
nwjh ij gS vkSj  x-v{k ls nwjh 0 ij
gSA vr% fcUnq A dk  x-funsZ'kkad  4 gS
vkSj y-funsZ'kkad 0 gSA blfy,  A  osQ
funsZ'kkad (4, 0) gSaA

(ii) B osQ funsZ'kkad (0, 3) gSaA D;ksa\

(iii) C osQ funsZ'kkad (– 5, 0) gSaA D;ksa\

(iv) D osQ funsZ'kkad (0, – 4) gSaA D;ksa\

(v) E osQ funsZ'kkad 
2

, 0
3

 
 
 

 gSaA D;ksa\

D;ksafd  x-v{k dk izR;sd fcUnq  x-v{k ls 'kwU; nwjh ij gS] blfy, x-v{k ij fLFkr
izR;sd fcUnq dk y-funsZ'kkad lnk gh 'kwU; gksxkA bl rjg] x-v{k ij fLFkr fdlh Hkh fcUnq
osQ funsZ'kkad  (x, 0) osQ :i osQ gksaxs] tgk¡ y-v{k ls fcUnq dh nwjh  x  gSA blh izdkj]
y-v{k ij fLFkr fdlh Hkh fcUnq osQ funsZ'kkad  (0, y) osQ :i osQ gksaxs] tgk¡  x-v{k ls fcUnq
dh nwjh y  gSA D;ksa\

ewyfcUnq O osQ funsZ'kkad D;k gSa\ D;ksafd nksuksa v{kksa ls bldh nwjh 'kwU; gS] blfy, blosQ
Hkqt vkSj dksfV nksuksa gh 'kwU; gksaxsA vr% ewyfcUnq osQ funsZ'kkad (0, 0) gksrs gSaA

Åij osQ mnkgj.kksa esa] vkius ,d fcUnq osQ funsZ'kkadksa esa yxs fpÉksa vkSj ml fcUnq osQ
prqFkk±'k] ftlesa og fLFkr gS] osQ chp osQ fuEufyf[kr laca/ksa dh vksj vo'; è;ku fn;k
gksxk%

(i) ;fn fcUnq igys prqFkk±'k esa gS] rks fcUnq  (+, +) osQ :i dk gksxk] D;ksafd igyk
prqFkk±'k /ukRed  x-v{k vkSj /ukRed y-v{k ls ifjc¼ gSA

(ii) ;fn fcUnq nwljs prqFkk±'k esa gS] rks fcUnq  (–, +) osQ :i dk gksxk] D;ksafd nwljk prqFkk±'k
½.kkRed x-v{k vkSj /ukRed  y-v{k ls ifjc¼ gSA

(iii) ;fn fcUnq rhljs prqFkk±'k esa gS] rks fcUnq  (–, –) osQ :i esa gksxk] D;ksafd rhljk prqFkk±'k
½.kkRed x-v{k vkSj ½.kkRed  y-v{k ls ifjc¼ gSA

vkÑfr 3-12
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(iv) ;fn fcUnq pkSFks prqFkk±'k esa gS] rks fcUnq  (+, –) osQ :i esa gksxk] D;ksafd pkSFkk prqFkk±'k
/ukRed x-v{k vkSj ½.kkRed  y-v{k ls ifjc¼ gS (nsf[k, vko`Qfr 3-13)A

vko`Qfr  3.13

fVIi.kh : ,d ry esa fLFkr ,d fcUnq dh O;k[;k djus osQ laca/ esa Åij geus ftl
i¼fr osQ ckjs esa ppkZ dh gS] og osQoy ,d ijaijk gS ftldks iwjs fo'o esa Lohdkj fd;k
tkrk gSA mnkgj.k osQ fy,] i¼fr esa ,slk Hkh gks ldrk gS fd igys dksfV fy[kh tk, vkSj
mlosQ ckn Hkqt fy[kk tk,A fiQj Hkh] ftl i¼fr dk mYys[k geus fd;k gS mls iwjk fo'o
fcuk fdlh Hkze osQ Lohdkj djrk gSA

iz'ukoyh 3.2

1. fuEufyf[kr iz'uksa esa ls izR;sd iz'u dk mÙkj nhft,%

(i) dkrhZ; ry esa fdlh fcUnq dh fLFkfr fu/kZfjr djus okyh {kSfrt vkSj ÅèokZ/j js[kkvksa
osQ D;k uke gSa\
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(ii) bu nks js[kkvksa ls cus ry osQ izR;sd Hkkx osQ uke crkb,A

(iii) ml fcUnq dk uke crkb, tgk¡ ;s nks js[kk,¡ izfrPNsfnr gksrh gSaA

2. vko`Qfr 3-14 ns[kdj fuEufyf[kr dks fyf[k,%

(i) B osQ funsZ'kkad

(ii) C osQ funsZ'kkad

(iii) funsZ'kkad  (–3, –5) }kjk igpkuk x;k fcUnq

(iv) funsZ'kkad  (2, – 4) }kjk igpkuk x;k fcUnq

(v) D dk Hkqt

(vi) fcUnq H oQh dksfV

(vii) fcUnq  L osQ funsZ'kkad

(viii) fcUnq  M  osQ funsZ'kkad

vko`Qfr  3.14
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3.3  lkjka'k

bl vè;k; esa] vkius fuEufyf[kr fcUnqvksa dk vè;;u fd;k gS%

1. ,d ry esa ,d oLrq ;k ,d fcUnq dk LFkku fu/kZj.k djus osQ fy, nks ykafcd js[kkvksa
dh vko';drk gksrh gS ftlesa ,d {kSfrt gksrh gS vkSj nwljh ÅèokZ/j gksrh gSA

2. ry dks dkrhZ; ;k funsZ'kkad ry dgk tkrk gS vkSj js[kkvksa dks funsZ'kkad v{k dgk
tkrk gSA

3. {kSfrt js[kk dks  x -v{k vkSj ÅèokZ/j js[kk dks  y-v{k dgk tkrk gSA

4. funsZ'kkad v{k ry dks pkj Hkkxksa esa ck¡V nsrs gSa] ftUgsa prqFkk±'k dgk tkrk gSA

5. v{kksa ds izfrPNsn fcUnq dks ewyfcUnq dgk tkrk gSA

6. y - v{k ls fdlh fcUnq dh nwjh dks mldk x-funsZ'kkad ;k Hkqt dgk tkrk gSA lkFk gh]
x-v{k ls fcUnq dh nwjh dks y-funsZ'kkad ;k dksfV dgk tkrk gSA

7. ;fn ,d fcUnq dk Hkqt  x  gks vkSj dksfV  y  gks] rks  (x, y) dks fcUnq osQ funsZ'kkad dgk
tkrk gSA

8. x-v{k ij ,d fcUnq osQ funsZ'kkad  (x, 0) osQ :i osQ gksrs gSa vkSj  y-v{k ij fcUnq ds funsZ'kkad
(0, y) osQ :i osQ gksrs gSaA

9. ewyfcUnq osQ funsZ'kkad (0, 0) gksrs gSaA

10. ,d fcUnq osQ funsZ'kkad igys prqFkk±'k easa  (+ , +) osQ :i osQ nwljs prqFkk±'k esa  (–, +) osQ :i
osQ] rhljs prqFkk±'k esa  (–, –) osQ :i osQ vkSj pkSFks prqFkk±'k esa  (+, –) osQ :i osQ gksrs gSa]
tgk¡  + ,d /ukRed okLrfod la[;k dks vkSj  – ,d ½.kkRed okLrfod la[;k dks izdV
djrs gSaA

11. ;fn  x ≠ y gks] rks  (x, y) ≠ (y, x) gksxk vkSj ;fn x =  y gks] rks (x, y) = (y, x) gksxkA
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