
12.1 lexz voyksdu (Overview)

12.1.1 funsZ'kkad v{k ,oa funsZ'kkad ry (Coordinate axes and coordinate planes)

eku yhft,  X′OX, Y′OY, Z′OZ rhu ijLij yac js[kk,a gSa tks fcanq O ls bl izdkj tkrh gSa fd
X′OX  ,oa  Y′OY dkxt osQ ry ij fLFkr gSa vkSj Z′OZ dkxt osQ ry ij yac gSA ;s rhu js[kk,a
ledksf.kd v{k dgykrh gSa (js[kk,a  X′OX, Y′OY ,oa Z′OZ Øe'k% x-v{k, y-v{k ,oa z-v{k
dgykrh gSaA) ge bl funsZ'kkad fudk; dks f=kfoeh; varfj{k
vFkok osQoy varfj{k dgrs gSaA

bu rhu v{kksa dks ,d lkFk ;qXe :i essa ysus ij xy, yz ,oa
zx-ryksa vFkkZr~ rhu funsZ'kkad ryksa dks n'kkZrs gSaA izR;sd ry
varfj{k dks nks Hkkxksa esa foHkDr djrk gS vkSj rhu funsZ'kkad ry
,d lkFk feydj varfj{k dks vkB {ks=kksa (Hkkxksa)] vFkkZr (i)

OXYZ (ii) OX′YZ (iii) OXY′Z (iv) OXYZ′ (v)

OXY′Z′ (vi) OX′YZ′ (vii) OX′Y′Z (viii) OX′Y′Z′
(vkÑfr 12-1)] esa ck¡Vrs gSaA ;s vkB Hkkx v"Vka'kd (Octant)

dgykrs gSaA
eku yhft, P ,d ,slk fcanq gS tks funsZ'kkad ry esa ugha

cfYd varfj{k esa fLFkr gSA fcanq P ls funsZ'kkad ryksa yz, zx ,oa
xy osQ lekarj ,sls ry [khafp, tks funsZ'kkad v{kksa dks Øe'k%
fcanqvksa A, B ,oa C ij feysaA
os rhu ry bl izdkj gS%

(i) ADPF || yz-ry (ii)  BDPE || xz-ry        (iii)  CFPE || xy-ry
;s ry ,d ledksf.kd "kV~iQydh; dks n'kkZrs gSa ftlesa ledksf.kd iQyksa osQ rhu ;qXe

(A D P F, O B E C), (B D P E, C F A O) ,oa (A O B D, FPEC) gksrs gSa (vkÑfr 12-2)

12.1.2  varfj{k esa ,d fcanq osQ funsZ'kkad (Coordinate of a point in space)

f=kfoeh; varfj{k esa fdlh LosPN fcanq P osQ funsZ'kkad (x
0
, y

0
, z

0
) gksrs gSa] ;fn

(1) yz-ry osQ lekarj fcanq P ls tkus okyk ry x-v{k dks (x
0
, 0, 0) ij izfrPNsn djrk gSA
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(2) zx-ry osQ lekarj fcanq P ls tkus okyk ry y-v{k dks (0, y
0
, 0) ij izfrPNsn djrk gSA

(3) xy-ry osQ lekarj fcanq P ls tkus okyk ry z-v{k dks (0, 0, z
0
) ij izfrPNsn djrk gSA

varfj{k funsZ'kkad (x
0
, y

0
, z

0
), fcanq P osQ dkrhZ; funsZ'kkad vFkok ledksf.kd funsZ'kkad dgykrs gSaA

blosQ vfrfjDr ge dg ldrs gSa fd ry ADPF

( vkÑfr 12.2)  x-v{k ij yac gS vFkok x-v{k ry
ADPF ij yac gS vkSj bl izdkj x-v{k ry
ADPF dh izR;sd js[kk ij yac gSA blfy, PA ,oa
OX ijLij yEc gSaA vr% fcanq A, fcanq P ls x-v{k
ij [khaps x, yac dk ikn fcanq gS vkSj bl ikn fcanq
A dh] fcanq O ls nwjh] fcanq P dk x-funsZ'kkad gSA blh
izdkj ge dg ldrs gSa fd B ,oa C fdUrq P ls
Øe'k% y-v{k ,oa z-v{k ij [khaps x, yacksa osQ ikn
fcanq gSaA bu ikn fcanqvksa B ,oa C dks fcanq O ls nwfj;ka
fcanq P osQ Øe'k% y ,oa z funsZ'kkad gSA
vr% fcanq P osQ funsZ'kkad x, y z fcanq P dh rhu
funsZ'kkad ryksa  yz, zx ,oa xy ls Øe'k% nwfj;ka gSaA

12.1.3 ,d fcanq osQ funsZ'kkadksa osQ fpÉ (Sign of coordinates of a point)

OX, OY, OZ osQ vuqfn'k vFkok lekarj ekih xbZ nwjh èkukRed yh tkrh gS ,oa OX′, OY′, OZ′
osQ vuqfn'k vFkok lekarj ekih xbZ nwjh ½.kkRed yh tkrh gS] rhu ijLij yac funsZ'kkad ry varfj{k
dks vkB Hkkxksa esa foHkDr djrs gSa ftuesa ls izR;sd Hkkx v"Vka'kd (octant) dgykrk gSA fdlh fcanq
osQ funsZ'kkadksa osQ fpÉ ml v"Vka'kd (octant) ij fuHkZj djrs gSa ftlesa og fcanq fLFkr gSA izFke
v"Vka'kd (octant) esa lHkh funsZ'kkad èkukRed gksrs gSa vkSj lkrosa v"Vka'kd (octant) esa lHkh
funsZ'kkad ½.kkRed gksrs gSaA rhljs v"Vka'kd (octant) esa  x, y funsZ'kkad ½.kkRed ,oa  z èkukRed
gksrs gSaA ik¡posa v"Vka'kd (octant) esa x, y èkukRed ,oa z ½.kkRed gksrs gSaA prqFkZ v"Vka'kd
(octant) esa  x, z èkukRed ,oa y ½.kkRed gksrs gSaA NBs v"Vka'kd (octant) esa x, z ½.kkRed ,oa
y èkukRed gksrs gSaA nwljs v"Vka'kd (octant) esa x ½.kkRed ,oa y, z èkukRed gksrs gSaA

v"Vka'kd → I II III IV V VI VII VIII

funsZ'kkad OXYZ OX′YZ OX′Y′Z OXY′Z OXYZ′ OX′YZ′ OX′Y′Z′ OXY′Z′

        ↓

x + – – + + – – +

y + + – – + + – –

z + + + + – – – –
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12.1.4 nwjh lw=k (Distance formula)

nks fcanqvksa  P (x
1
, y

1
, z

1
) ,oa Q (x

2
, y

2
, z

2
) osQ chp dh nwjh

2 2 2
2 1 2 1 2 1PQ ) ( ) ( )x x y y z z= − + − + −  ls izkIr gksrh gSA

fcanqvksa (x
1
, y

1
, z

1
) ,oa (x

2
, y

2
, z

2
) ls funsZ'kkad ryksa osQ lekarj [khaps x, ry ,d

"kV~iQydh; dk fuekZ.k djrs gSaA "kV~iQydh; osQ fdukjksa dh yEckbZ x
2
– x

1
, y

2
 – y

1
, z

2
 – z

1
 ,oa

fod.kZ dh yEckbZ  2 2 2
2 1 2 1 2 1( ) ( ) ( )x x y y z z− + − + −  gksrh gSA

12.1.5  foHkktu lw=k (Section formula)

fcanqvksa P(x
1
, y

1
, z

1
) ,oa Q(x

2
, y

2
, z

2
) dks feykus okys js[kk[kaM dks var% vFkok ckár~: m : n osQ

vuqikr esa foHkkftr djus okys fcanq R osQ funsZ'kkad Øe'k%

2 1 2 1 2 1 2 1 2 1 2 1, , , , ,
mx nx my ny mz nz mx nx my ny mz nz

m n m n m n m n m n m n

    + + + − − −

    
+ + + − − −    

,oa  gSaA

fcanqvksa P (x
1
, y

1
, z

1
) ,oa Q (x

2
, y

2
, z

2
) dks feykus okys js[kk[kaM osQ eè; fcanq osQ funsZ'kkad

1 2 1 2 1 2, ,
2 2 2

x x y y z z+ + + 
 
 

 gSaA

,d f=kHkqt ftlosQ 'kh"kZ (x
1
, y

1
, z

1
), (x

2
, y

2
, z

2
) ,oa  x

3
, y

3
, z

3 
ij gSa] osQ osQUnzd osQ funsZ'kkad

1 2 3 1 2 3 1 2 3, ,
3 3 3

x x x y y y z z z+ + + + + + 
 
 

 gSaA

12.2 gy fd, gq, mnkgj.k
y?kq mÙkjh; mnkgj.k
mnkgj.k 1  fcanq (i) (2, 3, 4)  (ii) (–2, –2, 3) dk
varfj{k esa LFkku fuèkkZfjr (locate) dhft,A
gy

(i) fcanq (2, 3, 4) dks varfj{k esa LFkku fuèkkZfjr
(locate) djus osQ fy, ge fcanq O ls x-

v{k dh èkukRed fn'kk osQ vuqfn'k 2 bdkbZ
vkxs c<+rs gS a eku yhft, ;g fcanq
A(2, O, O) gSA bl fcanq A ls y-v{k dh
èkukRed fn'kk osQ lekarj 3 bdkbZ dh nwjh
r; dhft,A eku yhft, ;g fc an q vkÑfr 12.3
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B(2, 3, 0) gSA bl fcanq B ls z-v{k dh èkukRed fn'kk osQ vuqfn'k 4 bZdkbZ dh nwjh r;
dhft,A eku yhft, ;g fcanq P(2, 3, 4) gSA

 (ii) ewy fcanq ls x-v{k dh ½.kkRed fn'kk osQ vuqfn'k 2 bdkbZ dh nwjh r; dhft,A eku yhft,
;g fcanq A(–2, 0, 0) gSA bl fcanq A ls y-v{k dh ½.kkRed fn'kk osQ lekarj 2 bdkbZ nwjh r;
dhft,A eku yhft, ;g fcanq (–2, –2, 0), fcanq B ls z-v{k dh èkukRed fn'kk osQ lekarj 3 bdkbZ
nwjh r; dhft,A ;g gekjk vHkh"V fcanq Q (–2, –2, 3) gS (vkÑfr 12.4)

vkÑfr 12.4

mnkgj.k 2  fuEufyf[kr ryksa dk js[kkfp=k cukbZ, (i) x = 1  (ii)  y = 3 (iii)  z = 3

gy
(i) ry dk lehdj.k x = 0, yz ry dks fu:fir djrk gS vkSj ry dk lehdj.k x = 1, yz  ry

osQ lekarj ,d ,sls ry dks fu:fir djrk gS tks yz ry ls Åij dh rjiQ 1 bdkbZ dh
nwjh ij gSA vc ge yz ry osQ lekarj] Åij dh rjiQ ,d bdkbZ dh nwjh ij ,d vU; ry
[khaprs gSaA (vkÑfr 12-5 (a))

(ii) ry dk lehdj.k y = 0, xz  ry dks fu:fir djrk gS vkSj ry dk lehdj.k y = 3, ,d
,sls ry dks fu:fir djrk gS tks xz ry osQ lekarj gS vkSj xz ry ls Åij dh rjiQ 3
bdkbZ dh nwjh ij fLFkr gS (vkÑfr 12-5 (b))

(iii) ry dk lehdj.k z = 0, xy  ry dks fu:fir djrk gS vkSj z = 3, xy ry osQ lekarj Åij
dh fn'kk esa 3 bZdkbZ dh nwjh ij ,d vU; ry dks fu:fir djrk gSA (vkÑfr 12-5 (c))

(a) (b) (c)

vkÑfr 12.5
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212    iz'u izn£'kdk

mnkgj.k 3  eku yhft, fcanq P (3, 4, 5) ls x, y ,oa z v{k ij [khaps x, yacksa osQ ikn fcanq Øe'k%
L, M ,oa N gSaA L, M ,oa N osQ funsZ'kkad Kkr dhft,A

gy  D;ksafd fcanq L, fcanq P ls x-v{k ij [khaps x, yac dk ikn fcanq gS blfy, blosQ y ,oa z

funsZ'kkad 'kwU; gSaA vr% L osQ funsZ'kkad (3] 0] 0) gSaA blh izdkj M ,oa N osQ funsZ'kkad
(0] 4] 0) ,oa (0] 0] 5) gSaA

mnkgj.k 4  eku yhft, L, M, N fdlh fcanq P(3, 4, 5)

ls Øe'k% xy, yz ,oa zx ryksa ij [khaps x, yac&[kaMksa osQ
ikn fcanq gSaA L, M ,oa N osQ funsZ'kkad D;k gSa\

gy  D;ksafd L fcanq P ls xy ry ij [khaps x, yac[kaM dk
ikn fcanq gS vkSj xy  ry ij z funsZ'kkad 'kwU; gS] blfy, L
osQ funsZ'kkad (3] 4] 0) gSaA blh izdkj ge M (0, 4, 5) ,o
N (3, 0, 5) Kkr dj ldrs gSaA

mnkgj.k 5  eku yhft, L, M, N fdlh fcanq P(3, 4, 5)

ls Øe'k% xy,  yz ,oa zx ryksa ij [khaps x, yac[kaMksa osQ
ikn fcanq gSA bu fcanqvksa L, M, N dk fcanq P ls nwfj;ka Kkr
dhft,A

gy D;ksafd L fcanq P ls xy ry ij [khaps x, yac[kaM
dk ikn fcanq gSA blfy, fcanq osQ funs Z'kk ad
(3] 4] 0) gSA fcanq (3] 4] 5) ,oa fcanq (3] 4] 0)
osQ chp dh nwjh 5 bdkbZ gSA blh izdkj ge yz ,oa zx

ry ij [khaps x, yac[kaMksa dh yEckbZ Kkr dj ldrs
gSa tks Øe'k% 3 bdkbZ ,oa 4 bdkbZ gSA

mnkgj.k 6 nwjh lw=k dk mi;ksx djrs gq, n'kkZb, fd
fc a n q  P (2, 4, 6), Q (– 2, – 2, – 2) ,o a
R (6, 10, 14) lajs[k gSaA

gy  rhu fcanq lajs[k gksrs gSa ;fn nks nwfj;ksa dk ;ksx rhljh nwjh osQ leku gSA

PQ = 2 2 2(–2 – 2) (–2 – 4) (–2 – 6) 16 36 64 116 2 29+ + = + + = =

QR = 2 2 2(6 2) (10 2) (14 2) 64 144 256 464 4 29+ + + + + = + + = =

PR = 2 2 2
(6 2) (10 4) (14 – 6)− + − +  =  16 36 64+ +  = 116  = 2 29

D;ksafd QR = PQ + PR blfy, fn, gq, fcanq lajs[k gSaA

vkÑfr  12.6

vkÑfr  12.7
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mnkjg.k 7 pkj fcanqvksa O (0, 0, 0), A (l, 0, 0), B (0, m, 0) ,oa C (0, 0, n) ls lenwjLFk ,d fcanq
osQ funsZ'kkad Kkr dhft,A

gy  eku yhft, P (x, y, z) okafNr fcanq gSA rc OP = PA = PB = PC

vc] OP = PA ⇒OP2 = PA2  ⇒ x2 + y2 + z2 = (x – l)2 + (y  – 0)2 + (z – 0)2  ⇒ x  = 
2

l

blh izdkj] OP = PB ⇒ y = 
2

m
 vkSj OP = PC ⇒ z = 

2

n

vr% okafNr fcanq osQ funsZ'kkad (
2

l
, 

2

m
, 

2

n
) gSaA

mnkgj.k 8  fcanqvksa A (3, 2, 2) rFkk B (5, 5, 4) ls lenwjLFk] x-v{k ij fLFkr ,d fcanq Kkr
dhft,A

gy  x-v{k ij fcanq P (x, 0, 0) osQ :i dk gksxkA D;ksafd fcanq A rFkk B fcanq P ls lenwjLFk gSa]
blfy, PA2 = PB2  vFkkZr~
(x – 3)2 + ( 0 – 2)2 + (0 – 2)2 = (x – 5)2 + (0 – 5)2 + (0 – 4)2

  ⇒ 4x = 25 + 25 + 16 – 17  vFkkZr~  x = 
49

4
.

vr% A rFkk B ls lenwjLFk]  x-v{k ij fLFkr fcanq (
49

4
, 0, 0) gSA

mnkgj.k 9  y-v{k ij ,d ,slk fcanq Kkr dhft, tks fcanq (1] 2] 3) ls 10  dh nwjh ij gSA

gy  eku yhft, y-v{k ij P dksbZ fcanq gSaA blfy, ;g P(0, y, 0) osQ :i esa gSA

fcanq (1, 2, 3), fcanq P(0, y, 0) ls 10  dh nwjh ij gSA

blfy,  2 2 2
(1 0) (2 ) (3 0) 10y− + − + − =

⇒    y2 – 4y + 4 = 0  ⇒ (y – 2)2 = 0 ⇒ y = 2

vr%  (0, 2, 0) vHkh"V fcanq gSA

mnkgj.k 10 ;fn fcanqvksa (2] 3] 5) ,oa (5] 9] 7) ls funsZ'kkad v{kksa osQ lekarj [khaps x, ryksa
ls ,d "kV~iQydh; cuk;k x;k gS] rks ml "kV~iQydh; osQ fdukjksa ,oa fod.kZ dh yEckbZ Kkr
dhft,A

gy  "kV~iQydh; osQ fdukjksa dh yEckbZ 5 – 2, 9 – 3, 7 – 5 vFkkZr~ 3, 6, 2 gSaA

fod.kZ dh yEckbZ 2 2 2
3 6 2+ + = 7 bdkbZ gSA
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214    iz'u izn£'kdk

mnkgj.k 11  n'kkZb, fd fcanq (0, 7, 10), (–1, 6, 6) ,oa (– 4, 9, 6) ,d lef}ckgq ledks.k f=kHkqt
cukrs gSaA
gy  eku yhft, fn, gq, rhu fcanq P (0, 7, 10), Q (–1, 6, 6) ,oa R (– 4, 9, 6) gSaA

;gka PQ = 1 1 16 3 2+ + =

QR = 9 9 0 3 2+ + =

PR = 16 4 16+ +  = 6

vc PQ2 + QR2 = 2 2(3 2) (3 2)+ = 18 + 18 = 36 = (PR)2

blfy, ∆ PQR ,d ledks.k f=kHkqt gSA lkFk gh] PQ = QR vr% ∆ PQR lef}ckgq gSA

mnkgj.k 12  n'kkZb, fd fcanq (5, –1, 1), (7, – 4, 7), (1 – 6, 10) ,oa (–1, – 3, 4) ,d le prqHkqZt
osQ 'kh"kZ gSaA

gy   eku yhft, A (5, – 1, 1), B (7, – 4, 7), C(1, – 6, 10) ,oa D (– 1, – 3, 4), fdlh prqHkqZt
osQ pkj 'kh"kZ gSaA

 AB = 4 9 36+ +  = 7 , BC = 36 4 9+ +  = 7, CD = 4 9 36+ +  = 7,

DA = 23 4 9+ +  = 7

è;ku nhft, fd AB = BC = CD = DA ) ABCD ,d leprqHkZqt gSA

mnkjg.k 13  Kkr dhft, fd fcanqvksa (2, 4, 5) ,oa (3, 5, – 4) dks feykus okys js[kk[kaM dks
xz-ry fdl vuqikr esa ck¡Vrk gSA

gy  eku yhft, xz ry] fcanqvksa P (2, 4, 5) ,oa Q (3, 5, – 4) dks feykus okys js[kk[kaM dks
k : 1 osQ vuqikr esa fcanq R(x, y, z) foHkkftr djrk gSA

3 2

1

k
x

k

+
=

+ , 
5 4

1

k
y

k

+
=

+ , 
4 5

1

k
z

k

− +
=

+

D;ksafd fcanq R, x, y ry esa fLFkr gSa blfy, bldk y-funsZ'kkad 'kwU; gksuk pkfg,

vFkkZr~
5 4

1

k

k

+
+  = 0 ⇒ k = 

4

5
−

vr% vHkh"V vuqikr µ4% 5 gS vFkkZr~ ry fn, gq, js[kk[kaM dks 4 % 5 osQ vuqikr esa cká foHkkftr
djrk gSA
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mnkgj.k 14  ,d fcanq P, fcanq A (– 2, 0, 6) ls fcanq B (10, – 6, – 12) osQ chp jkLrs osQ 
5

6
osa Hkkx

ij fLFkr gSA fcanq P osQ funsZ'kkad Kkr dhft,A

gy  eku yhft, P (x, y, z) okafNr fcanq gSa vFkkZr~ P, AB dks 5 : 1 osQ vuqikr esa foHkkftr djrk
gSA blfy,

 P (x, y, z) 
5 10 1 –2 5 – 6 1 0 5 12 1 6

, ,
5 1 5 1 5 1

× + × × + × ×− + × = + + + 
 = (8, – 5, – 9)

mnkgj.k 15  ,d ledksf.kd "kV~iQydh; osQ 'kh"kZ ,oa fdukjk Kkr dhft, ;fn mldk ,d 'kh"kZ
(3] 5] 6) izFke v"Vka'kd esa gS] ,d 'kh"kZ ewy fcanq ij gS vkSj mlosQ fdukjs x, y ,oa z v{kksa osQ
vuqfn'k gSaA

gy%  "kV~iQydh; osQ N% ry
fuEu izdkj gSa&
ry OABC, xy-ry esa fLFkr
gSA bl ry esa fLFkr izR;sd
fcanq dk z funsZ'kkad 'kwU; gSA
bl ry esa xy dk lehdj.k
z = 0, ry PDEF, xy ry osQ
lekarj ,oa Åij dh rjiQ 6
bZdkbZ dh nwjh ij fLFkr gSA bl
ry dk lehdj.k z = 6 gSA
ry ABPF, ry x = 3 dk
fu:fir djrk gSA ry OCDE,

yz-ry esa fLFkr gS vkSj bl
ry dk lehdj.k x = 0 gSA
ry AOEF, xz ry esa fLFkr
gSA bl ry eas fLFkr izR;sd fcanq
dk y-funsZ'kkad 'kwU; gSA blfy,
bl ry dk lehdj.k y = 0 gSA
ry BCDP, ry AOEF osQ lekarj y = 5 dh nwjh ij gSA
fdukjk OA, x-v{k ij fLFkr gS x-v{k dk lehdj.k y = 0 ,oa z = 0 gSA
fdukjk OC ,oa OE Øe'k% y-v{k ,oa z-v{k ij fLFkr gSaA y-v{k osQ lehdj.k z = 0, x = 0 gSA z-v{k

vkÑfr 12.8
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216    iz'u izn£'kdk

dk lehdj.k x = 0,  y = 0 gSA fcanq P (3, 5, 6) dh x-v{k ls yacor~ nwjh 2 25 6+  = 61gSA fcanq P

(3, 5, 6) dh y-v{k ,oa z-v{k ls nwfj;k¡ Øe'k% 2 23 6+ = 45  ,oa 2 23 5+ = 34  gSaA fcanq P

(3, 5, 6) ls funsZ'kkad v{kksa ij [khaps x, yEcksa osQ ikn fcanqvksa osQ funsZ'kkad A, C ,oa  E gSA fcanq
P(3, 5, 6) ls funsZ'kkad ryksa xy, yz ,oa zx ij [khaps x, yacksa osQ ikn fcanqvksa osQ funsZ'kkad Øe'k%
(3, 5, 0), (0, 5, 6) ,oa (3, 0, 6) gSA ge ;g Hkh ns[krs gSa fd fcanq P dh ryksa xy, yz ,oa zx ls yacor~
nwfj;k¡ Øe'k% 6] 5 ,oa 3 gSaA

mnkgj.k 16  eku yhft, rhu fcanq  A (3, 2, 0), B (5, 3, 2) ,oa C (– 9, 6, – 3), ,d f=kHkqt cukrs gSaA
∠ BAC dk dks.k lef}Hkktd AD, Hkqtk BC dks D ij feyrk gSA fcanq D osQ funsZ'kkad Kkr dhft,A
gy  è;ku nhft,%

2 2 2
AB (5 –3) (3 2) (2 0) 4 1 4= + − + − = + +  = 3

2 2 2
AC (–9 – 3) (6 2) ( 3 0) 144 16 9= + − + − − = + +  = 13

D;ksafd AD, ∠ BAC dk dks.k lef}Hkktd gS blfy, ge  
BD AB

DC AC
= = 

3

13
 izkIr djrs gSaA

vFkkZr~ fcanq D, BC dks 3 : 13 osQ vuqikr esa foHkkftr djrk gSA bl izdkj D osQ funsZ'kkad

3( 9) 13(5) 3(6) 13(3) 3( 3) 13(2) 19 57 17
, , , ,

3 13 3 13 3 13 8 16 16

− + + − +   =   + + +   
 gSaA

mnkgj.k 17  yz-ry esa ,d ,slk fcanq Kkr dhft,] tks rhu fcanqvksa A (2, 0 3)  B (0, 3, 2) ,oa
C (0, 0, 1) ls lenwjLFk gSA
gy  D;ksafd yz ry esa fLFkr fdlh Hkh fcanq dk x-funsZ'kkad 'kwU; gSA blfy, P (0, y, z), yz-ry esa
,d fcanq gSa vkSj PA = PB = PC

PA = PB ⇒ (0 – 2)2 + (y – 0)2 + (z – 3)2 = (0 – 0)2 + (y – 3)2 + (z – 2)2

vFkkZr~ z – 3y = 0 (1)

,oa  PB = PC  ⇒ y2 + 9 – 6y + z2 + 4 – 4z = y2 + z2 + 1 – 2z

vFkkZr~ 3y + z = 6 (2)

lehdj.k (1) rFkk (2) dks gy djus ij
ge y = 1, z = 3 izkIr djrs gSaA blfy, fcanq P osQ funsZ'kkad (0, 1, 3) gSaA

oLrqfu"B iz'u
mnkgj.k la[;k 18 ls 23 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u
dhft,%  (M.C.Q)
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mnkgj.k 18  fcanq P (3, 4, 5) ls y-v{k ij [khaps x, yac dh yEckbZ gS%

(A) 10 (B) 34 (C)  113 (D) 5 2

gy  eku yhft, fcanq  P ls y-v{k ij [khaps x, yEc dk ikn fcanq l gS blfy, blosQ x ,oa z

funsZ'kkad 'kwU; gSa vFkkZr~ (0, 4, 0) blfy, fcanqvksa (0, 4, 0) ,oa (3, 4, 5) osQ chp dh nwjh 9 25+

vFkkZr~ 34  gSA

mnkgj.k 19  fcanq P (6, 7, 8) dh xy-ry ls yEcor~ nwjh gS%
(A) 8 (B) 7 (C) 6 (D) buesa ls dksbZ ugha gSA

gy   eku yhft, fcanq P(6, 7, 8) ls xy ry ij [khaps x, yac dk ikn fcanq  L gS vkSj bl ikn
fcanq L dh P ls nwjh] P osQ Z  funsZ'kkad osQ leku gSA vFkkZr~ 8 bZdkbZ gSA

mnkgj.k 20  fcanq P (6, 7, 8) ls xy-ry ij [khaps x, yac dk ikn fcanq L gSA fcanq L osQ funsZ'kkad gS%
(A) (6, 0, 0) (B) (6, 7, 0) (C) (6, 0, 8) (D) buesa ls dksbZ

gy  D;ksafd fcanq L, fcanq P ls xy-ry ij [khaps x, yac dk ikn fcanq gS vkSj xy-ry esa z funsZ'kkad
'kwU; gSA blfy, L osQ funsZ'kkad (6] 7] 0) gSaA

mnkgj.k 21  fdlh fcanq (6] 7] 8) ls x-v{k ij [khaps x, yac dk ikn fcanq L gSA L osQ funsZ'kkad gSa%
(A) (6, 0, 0) (B) (0, 7, 0) (C) (0, 0, 8) (D) dksbZ ugha

gy  D;ksafd fcanq L, fcanqvksa ls P ls x-v{k ij [khaps x, yac dk ikn fcanq gS vkSj  y ,oa z-funsZ'kkad
'kwU; gSaA vr% L osQ funsZ'kkad (6, 0, 0) gSaA

mnkgj.k 22  ,d fcanq] ftlosQ fy, y = 0, z = 0, dk fcanq iFk gS%
(A) x-v{k dk lehdj.k (B) y-v{k dk lehdj.k

         (C)   z-v{k dk lehdj.k         (D)  buesa ls dksbZ ugha
gy  ftl fcanq osQ fy, y = 0, z = 0 mldk fcanqiFk x-v{k gS D;ksafd x-v{k ij y ,oa z nksuksa 'kwU;
gksrs gSaA

mnkgj.k 23  fcanq L, fcanq P (3, 4, 5) ls xz ry ij [khaps x, yac dk ikn fcanq gSA fcanq L osQ
funsZ'kkad gSa%

(A) (3, 0, 0) (B) (0, 4, 5) (C) (3, 0, 5) (D) (3, 4, 0)

gy  D;ksafd L, fcanq P (3, 4, 5) ls xz-ry ij Mkysa x, yac dk ikn fcanq gS vkSj xz ry esa fLFkr
lHkh fcanqvksa dk y funsZ'kkad 'kwU; gSA blfy, yac osQ ikn fcanq osQ funsZ'kkad (3] 0] 5) gSA
mnkgj.k la[;k 24 ls 28 esa fjDr LFkkuksa dh iwfrZ dhft,%

mnkgj.k 24  ,d js[kk xy ry osQ lekarj gS] ;fn js[kk ij fLFkr lHkh fcanqvksa osQ 
_________

leku gSA
gy  xy ry osQ lekarj js[kk ij lHkh fcanqvksa osQ z funsZ'kkad leku gksrs gSaA
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mnkgj.k 25   lehdj.k x = b 
______

  ry osQ lekarj ,d ry dks fu:fir djrk gSA
gy  D;ksafd x = 0, yz ry dks fu:fir djrk gS blfy, x = b, yz ry osQ lekarj ewyfcanq ls b

bdkbZ dh nwjh ij ,d vU; ry dks fu:fir djrk gSA

mnkgj.k 26  y-v{k ls fcanq P (3, 5, 6) dh yacor~ nwjh 
______

 gSA
gy  D;ksafd M, fcanq P ls y-v{k ij Mkys x, yac dk ikn fcanq gSA blfy, blosQ x ,oa z funsZ'kkad

'kwU; gSaA  M osQ funsZ'kkad (0, 5, 0) gSaA P dh y-v{k ls yacor nwjh 2 23 6+ = 45  gSA

mnkgj.k 27  L, fcanq P (3, 4, 5) ls zx ry ij [khaps x, yac dk ikn fcanq gSA L osQ funsZ'kkad
______

 gSaA

gy  D;ksafd] L fcanq P ls zx-ry ij cuk, x, yac dk ikn fcanq gS vkSj zx ry esa izR;sd fcanq dk
y funsZ'kkad 'kwU; gSA vr% L osQ funsZ'kkad (3] 0] 5) gSaA

mnkgj.k 28  fcanq P (a, b, c) ls z-v{k ij cuk, x, yac osQ ikn fcanq dh P ls nwjh 
______

 gSA

gy  P (a, b, c) ls z-v{k ij cuk, x, yac osQ funsZ'kkad  (0, 0, c ) blfy, fcanq P (a, b, c) ,oa

fcanq (0, 0, c) osQ chp dh nwjh 2 2a b+  gSA

crkb, fd mnkgj.k la[;k 29 ls 36 rd osQ dFku lR; gS vFkok vlR; gS&

mnkgj.k 29  y-v{k ,oa  z-v{k la;qDr :i ls ,d ry dk fuèkkZj.k djrs gSa ftls yz ry dgk
tkrk gSA

mnkgj.k  lR;

mnkjg.k 30   fcanq (4, 5, – 6) NBs v"Vka'kd esa LFkr gSaA

gy   vlR;] fcanq (4, 5, – 6) 5osa v"Vka'kd esa gSA

mnkgj.k 31   x-v{k] nks ryksa xy-ry ,oa xz ry dk izfrPNsnu gSA

gy  lR;

mnkgj.k 32  rhu ijLij yac ry varfj{k dks vkB v"Vka'kd esa foHkkftr djrs gSaA

gy  lR;

mnkgj.k 33  ry dk lehdj.k z = 6 ,d ,sls ry dks fu:fir djrk gS tks  xy-ry osQ lekarj
gS vkSj ftldk z var%[kaM 6 bdkbZ gSA

gy  lR;

mnkgj.k 34   ry dk lehdj.k x = 0, yz-dks fu:fir djrk gSA

gy   lR;
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mnkgj.k 35  x-v{k dk fcanq] ftldk x-funsZ'kkad x
0 
 gS] dks (x

0
, 0, 0) osQ :i esa fy[kk tkrk gSA

gy  lR;

mnkgj.k 36  x = x
0 
, yz-ry osQ lekarj ,d ry dks fu:fir djrk gSA

gy   lR;

mnkgj. 37  LrEHk  C
1
 osQ vUrxZr fn, iz'uksa esa ls izR;sd dks] LrEHk C

2 
osQ vUrxZr fn, x, lgh

mÙkj ls feyku dhft,A

LrEHk C
1

LrEHk C
2

(a) ;fn ,d f=kHkqt dk osQUnzd ewy (i) lekarj prqHkqZt
fcanq ij gS vkSj nks 'kh"kZ (3, – 5, 7)

,oa (–1, 7, – 6) gSa] rks rhljk 'kh"kZ gS%

(b) ;fn fdlh f=kHkqt dh Hkqtkvksa osQ eè; (ii) (–2, –2, –1)

fcanq (1, 2, – 3), (3, 0, 1) ,oa (–1, 1, – 4)

gSa rks mldk osQUnzd gSa%

(c) fcanq (3, – 1, – 1), (5, – 4, 0), (iii) lef}ckgq ledks.k f=kHkqt

(2, 3, – 2) ,oa (0, 6, – 3) fdlosQ

'kh"kZ gSa\

(d) fcanq A(1, –1, 3), B (2, – 4, 5) ,oa (iv) (1, 1, – 2)

C (5, – 13, 11) gSa%

(e) fcanq A (2, 4, 3), B (4, 1, 9) ,oa (v) lajs[k

C (10, – 1, 6) fdlosQ 'kh"kZ gSa\

gy  (a) eku yhft, A (3, – 5, 7), B (– 1, 7, – 6), C (x, y, z) ,sls f=kHkqt ABC osQ 'kh"kZ gSa]
ftldk osQUnzd (0,0,0) gSA

blfy, (0, 0, 0) = 
3 1 5 7 7 6

, ,
3 3 3

x y z− + − + + − + 
 
 

⇒ 
2

0
3

x +
= , 

2
0

3

y +
= , 

1
0

3

z +
= .

vr% x = – 2, y = – 2 ,oa z = – 1 blfy, (a) ↔ (ii)

(b) eku yhft, ABC ,d f=kHkqt gS vkSj  DEF Øe'k% BC, CA ,oa AB osQ eè; fcanq gSaA ge tkurs
gSa fd f=kHkqt ABC dk osQanzd ¾ f=kHkqt DEF dk osQanzd
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∆ dk osQUnzd 
1 3 1 2 0 1 3 1 4

, ,
3 3 3

+ − + + − + − 
 
 

 vFkkZr~ (1, 1, – 2) gSA

vr% (b) ↔ (iv)

(c) fod.kZ AC dk eè; fcanq 
3 2 1 3 –1– 2

, ,
2 2 2

+ − + 
 
 

 vFkkZr~ 
5 3

,1,
2 2

− 
 
 

 gSA

fod.kZ BD dk eè; fcanq 
5 0 4 6 0 3

, ,
2 2 2

+ − + − 
 
 

 vFkkZr~  
5 3

,1,
2 2

− 
 
 

 gSA

lekarj prqHkqZt osQ fod.kZ ,d nwljs dks cjkcj Hkkxksa esa ckaVrs gSaA blfy, (c) ↔ (i)

(d) 2 2 2
AB (2 1) ( 4 1) (5 3) 14= − + − + + − =

2 2 2BC (5 2) ( 13 4) (11 5) 3 14= − + − + + − =

2 2 2AC (5 1) ( 13 1) (11 3) 4 14= − + − + + − =

vc AB BC AC+ =  vr% fcanq A, B, C lajs[k gSA blfy, (d)  ↔ (v)

(e) AB = 4 9 36 7+ + =

BC = 36 4 9 7+ + =

CA = 64 25 9 7 2+ + =

vc AB2 +BC2 = AC2  bl izdkj ABC ,d lef}ckgq ledks.k f=kHkqt gSA vr% (e)  ↔ (iii)

12.3   iz'ukoyh

y?kq mÙkjh; iz'u

1. fuEufyf[kr fcanqvksa dk LFkku fuèkkZfjr (Locate) dhft,%
(i) (1, – 1, 3), (ii) (– 1, 2, 4)

(iii) (– 2, – 4, –7)               (iv) (– 4, 2, – 5).

2. fuEufyf[kr fcanqvksa esa ls izR;sd osQ fy, ml v"Vka'k (octane) dk uke fyf[k, ftlesa og
fcanq fLFkr gS%
(i) (1, 2, 3), (ii) (4, – 2, 3), (iii) (4, –2, –5) (iv) (4, 2, –5)

(v) (– 4, 2, 5) (vi) (–3, –1, 6) (vii) (2, – 4, – 7) (viii) (– 4, 2, – 5).
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3. ,d fcanq P ls x, y ,oa z v{k ij cuk, x, yacksa osQ ikn fcanq Øe'k% A, B, C gSaA
fuEufyf[kr esa ls izR;sd osQ fy, A, B, C osQ funsZ'kkad Kkr dhft,A
(i) (3, 4, 2) (ii) (–5, 3, 7) (iii) (4, – 3, – 5)

4. ,d fcanq P ls xy, yz ,oa zx ry ij cuk, x, yacksa osQ ikn fcanq Øe'k% A, B ,oa C gSaA
fuEufyf[kr esa ls izR;sd osQ fy, A, B, C osQ funsZ'kkad Kkr dhft, tgk¡ fcanq P gSµ
(i) (3, 4, 5) (ii) (–5, 3, 7) (iii) (4, – 3, – 5).

5. fcanq] (2, 0, 0) ,oa (–3, 0, 0) ,d nwljs ls fdruh nwjh ij gSa\

6. ewy fcanq ls fcanq (6, 6, 7) rd dh nwjh Kkr dhft,A

7. n'kkZb, fd ;fn  x2 + y2 = 1, rks fcanq (x, y, 2 21 x y− − ) ewy fcanq ls 1 bdkbZ dh nwjh

ij gSA

8. n'kkZb, fd fcanq  A (1, – 1, 3), B (2, – 4, 5) ,oa C(5, – 13, 11) lajs[k gSA

9. ,d lekarj prqHkqZt ABCD osQ rhu Øekxr 'kh"kZ A (6, – 2, 4), B (2, 4, – 8), C (–2, 2, 4)

gSA pkSFks 'kh"kZ osQ funsZ'kkad Kkr dhft,A
[laosQr: lekUrj prqHkqZt osQ fod.kk±s osQ eè; fcanq leku gksrs gSaA]

10. n'kkZb, fd f=kHkqt ABC, ftlosQ 'kh"kZ A (0, 4, 1), B (2, 3, – 1) ,oa C (4, 5, 0) gSa] ,d
ledks.k f=kHkqt gSA

11. ,d ,sls f=kHkqt dk rhljk 'kh"kZ Kkr dhft, ftldk osQUnzd ewy fcanq gS vkSj nks 'kh"kZ
(2, 4, 6) ,oa (0, –2, –5) gSaA

12. ,d f=kHkqt dk osQUnzd Kkr dhft, ;fn mldh Hkqtkvksa osQ eè; fcanq D (1, 2, – 3),

E (3, 0, 1) ,oa F (– 1, 1, – 4) gSaA

13. ,d f=kHkqt dh Hkqtkvksa osQ eè; fcanq (5, 7, 11), (0, 8, 5) ,oa (2, 3, – 1) gSaA f=kHkqt osQ 'kh"kZ
Kkr dhft,A

14. ,d lekarj prqHkqZt ABCD osQ rhu 'kh"kZ  A (1, 2, 3), B (– 1, – 2, – 1) ,oa C (2, 3, 2)

gSaA pkSFkk 'kh"kZ D Kkr dhft,A

15. ,sls fcanqvksa osQ funsZ'kkad Kkr dhft, tks fcanqvksa A (2, 1, – 3) rFkk B (5, – 8, 3) dks feykus
okys js[kk [kaM dks lef=kHkkftr djrs gSaA

16. ;fn ,d f=kHkqt ABC osQ 'kh"kZ A (a, 1, 3), B (– 2, b, – 5) ,oa C (4, 7, c) gSa rFkk osQUnzd
ewy fcanq ij gS] rks a, b, c osQ eku Kkr dhft,A

17. eku yhft, fd A (2, 2, – 3), B (5, 6, 9) ,oa C (2, 7, 9) ,d f=kHkqt osQ 'kh"kZ gSaA dks.k A
dk var% lef}Hkktd BC dks fcanq D ij feykrk gSA D osQ funsZ'kkad Kkr dhft,A
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nh?kZ mÙkjh; iz'u (L.A.)

18. n'kkZb, fd rhu fcanq  A (2, 3, 4), B (–1, 2, – 3) ,oa C (– 4, 1, – 10) lajs[k gSaA fcanq C

}kjk AB dks foHkkftr djus okyk vuqikr Kkr dhft,A

19. ,d f=kHkqt dh Hkqtkvksa osQ eè; fcanq (1, 5, – 1), (0, 4, – 2) ,oa (2, 3, 4) gSaA f=kHkqt osQ 'kh"kZ
rFkk osQUnzd Kkr dhft,A

20. fl¼ dhft, fd fcanq  (0, – 1, – 7), (2, 1, – 9) ,oa (6, 5, – 13) lajs[k gSaA izFke fcanq }kjk
vU; nks fcanqvksa dks feykus okys js[kk[kaM dks foHkkftr djus dk vuqikr Kkr dhft,A

21. nks bdkbZ Hkqtk okys ,d ?ku osQ 'kh"kZ D;k gSa] ;fn mldk ,d 'kh"kZ ewy fcanq osQ laikrh gS]
vkSj ewy fcanq ls tkus okyh rhu Hkqtk,a ewyfcanq ls tkus okyh v{kksa dh èkukRed fn'kkvkssa
osQ laikrh gSaA

oLrqfu"Bh; iz'u

iz'u la[;k 22 ls 34 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,&
(M.C.Q.)

22. fcanq P(3, 4, 5) dh yz-ry ls nwjh gS%
(A) 3 bdkbZ (B) 4 bdkbZ (C) 5 bdkbZ (D) 550 bdkbZ

23. fcanq P (3, 4, 5) ls y-v{k ij cuk, x, ikn yEc dh yEckbZ gSA

(A) 41 (B) 34 (C) 5 (D) buesa ls dksbZ ughaA

24. fcanq (3, 4, 5) dh ewy fcanq ls nwjh gS%

(A) 50 (B) 3 (C) 4 (D) 5

25. ;fn fcanqvksa (a, 0, 1) vkSj (0, 1, 2) osQ chp dh nwjh 27  gS] rks a dk eku gS%

(A) 5 (B) ± 5 (C) – 5 (D) buesa ls dksbZ ugha
26. x-v{k fuEufyf[kr esa ls dkSu ls nks ryksa dk izfrPNsu gS%

(A) xy ,oa xz (B) yz ,oa zx (C) xy ,oa yz (D) buesa ls dksbZ ugha
27. y-v{k dk lehdj.k gS%

(A) x = 0, y = 0 (B) y = 0, z = 0 (C) z = 0, x = 0 (D) buesa ls dksbZ ugha
28. fcanq  (–2, –3, –4) fuEufyf[kr esa ls fdl v"Vka'kd (octant) esa fLFkr gS%

(A) izFke (B) lkroka
(C) nwljk (D) vkBoka

29. ,d ry] yz ry osQ lekarj gS blfy, ;g yEc gS%
(A) x-v{k ij (B) y-v{k ij (C) z-v{k ij (D) buesa ls dksbZ ugha
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30. ,d fcanq] ftlosQ fy, y = 0, z = 0, dk fcanqiFk gS%
(A) x-v{k dk lehdj.k (B) y-v{k dk lehdj.k
(C) z-v{k dk lehdj.k (D) buesa ls dksbZ ugha

31. ,d fcanq] ftlosQ fy, x = 0, dk fcanqiFk gS%

(A) xy-ry (B) yz-ry (C) zx-ry (D) buesa ls dksbZ ugha

32. ;fn fcanqvksa (5, 8, 10) ,oa (3, 6, 8) ls] funsZ'kkad ryksa osQ lekarj ry [khapdj ,d
"kV~iQydh; cuk;k tkrk gS] rks mlosQ fod.kZ dh yEckbZ gS%

(A) 2 3 (B) 3 2 (C) 2 (D) 3

33. L, fcanq P (3, 4, 5) ls xy-ry ij [khaps x, yac dk ikn fcanq gS] fcanq L osQ funsZ'kkad gSa%

(A) (3, 0, 0) (B) (0, 4, 5) (C) (3, 0, 5) (D) dksbZ ugha

34. fdlh fcanq (3, 4, 5) ls x-v{k ij [khaps x, yac dk ikn fcanq L gSaA L osQ funsZ'kkad gSa%

(A) (3, 0, 0) (B) (0, 4, 0) (C) (0, 0, 5) (D) dksbZ ugha

iz'u la[;k 35 ls 49 esa fjDr LFkkuksa dh iwfrZ dhft,&

35. rhu v{k OX, OY, OZ cukrs gSa ________

36. rhu ry ledksf.kd "kV~iQydh; dks n'kkZrs gSa] ftlesa ________  ledksf.kd iQy
gksrs gSaA

37. fdlh fcanq osQ funsZ'kkad ________ ls Øekxr v{kksa ij yacor~ nwjh gksrh gSA

38. rhu funsZ'kkad ry varfj{k dks ________ Hkkxksa esa foHkkftr djrs gSaA

39. ;fn dksbZ fcanq P,  yz ry esa fLFkr gS] rks yz ry esa ml fcanq osQ funsZ'kkad ________ osQ
:i esa gksaxsA

40. yz ry dk lehdj.k ________ gSA

41. ;fn fcanq P,  z-v{k ij fLFkr gS] rks P osQ funsZ'kkad ________ osQ :i esa gksaxsA

42. z-v{k dk lehdj.k ________ gSA

43. ,d js[kk xy ry osQ lekarj gS] ;fn js[kk osQ lHkh fcanqvksa dk ________ leku gSA

44. ,d js[kk x-v{k osQ lekarj gS ;fn js[kk osQ lHkh fcanqvksa dk ________ leku gSA

45. x = a ,d ,sls ry dks fu:fir djrk gS tks ________ osQ lekarj gSA

46. yz-ry osQ lekarj ry ________ osQ yacor gSA
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47. ,d ledksf.kd dejs dh foek,a 10] 13 ,oa 8 bdkbZ gSA ml dejs esa lhèks iSQykbZ tk ldus
okyh jLlh dh vfèkdre yEckbZ ______ gSA

48. ;fn fcanqvksa (a, 2, 1) ,oa (1, –1, 1) )osQ chp dh nwjh 5 gS] rks a dk eku _______ gSA

49. ;fn ,d f=kHkqt dh Hkqtkvksa AB, BC, CA osQ eè; fcanq Øe'k% D (1, 2, – 3), E (3, 0, 1)

,oa F (–1, 1, – 4) gSa] rks f=kHkqt ABC dk osQUnzd ________ gSA

50. LrEHk C
1
 osQ vUrxZr fn, gq, izR;sd iz'u dk LrEHk C

2 
osQ vUrxZr fn, x, lgh mÙkj osQ

lkFk feyku dhft,A

LrEHk C
1

LrEHk C
2

(a) xy-ry esa (i) izFke v"Vka'kd

(b) fcanq (2, 3,4) fLFkr gSA (ii) yz-ry

(c) ,sls fcanq ftudk x funsZ'kkad 'kwU; gSa (iii) z-funsZ'kkad 'kwU; gS
mudk fcanqiFk gS%

(d) ,d js[kk x-v{k osQ lekarj gS ;fn vkSj (iv) z-v{k

osQoy ;fn

(e) ;fn x = 0, y = 0 dks la;qDr :i ls ysus ij (v) xy-ry osQ lekarj ry
fu:fir djrs gSa

(f) z = c ftl ry dks fu:fir djrk gS og gS% (vi) ;fn js[kk osQ lHkh fcanqvksa osQ
y ,oa z funsZ'kkad leku gSA

(g) ry x = a, vkSj ry y = b ftl js[kk dks (vii) fcanq ls Øekxr v{kksa ij

fu:fir djrs gSa og gS%

(h) ,d fcanq osQ funsZ'kkad ewy fcanq ls yac osQ (viii) z - v{k osQ lekarj

ikn fcanq rd dh nwjh gS

(i) varfj{k esa ,d xsan ftlls f?kjk gqvk Bksl (ix) pfØdk (fMLd)

{ks=k gS og gS

(j) ry esa o`Ùk ls f?kjk gqvk {ks=k dgykrk gSA (x) xksyk
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