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PòZâ 35.1, ùe @ûùc ùMûUòG @ûdZN^ @ûKéZòe aûKè ù\LêùQ, ~ûjûe Q@Uò _ûgßð @Qò Gaõ ùiMêWòK
Q@Uò icZke @õg ö PòZâùe ABCD Gaõ EFGH icû«e icZk ö
ùijò_eò ADGH Gaõ BCFE icû«e icZk Gaõ ùijò_eò ABEH
Gaõ CFGD c]ý \êAUò icû«e icZk ö ABCD Gaõ CFGD
_eÆeKê GK ùeLû CD ùe ùQ\ Ke«ò ö ùijò_eò ù~ùKøYiò \êAUò
iõfMÜ icZkùe Gjû NUò[ûG ö @ûjêeò c¤ \êAUò ]ûe, cù^Keû~ûC
AB Gaõ AH _eÆe ijòZ gúhðaò¦ê A ùe còkòZ ùjCQ«ò ö ù~ùKøYiò
\êAUò iõfMÜ ]ûeùe c]ý Gjò_eò NUò[ûG ö ùZYê @ûùc ù\Lôùf icZk
_ûL cûù^ _eÆe ijòZ ùeLûùe còkòZ jê@«ò Gaõ ]ûeMêWòK _eÆe
ijòZ gúhðaò¦êùe còkòZ jê@«ò ö
Gjò @¤ûdùe, @ûùc ùÆgþùe [ôaû iekùeLûe iòùcUòâKþ `cðùe icúKeY, iekùeLûe iû]ûeY
icúKeYKê iòùcUâòKþ `cðKê _eòa�ð^, GK iekùeLû Vûeê ùMûUòG aò¦êe f´ \ìeZû ^ò‰ðd Gaõ GK
iekùeLû I GK icZk c¤ùe [ôaû ùKûY ^ò‰ðd i´§ùe @¤d^ Keòaû ö @ûjêeò c¤ @ûùc \êAUò
iekùeLû GK icZkùe @aiÚû^ Keòaûe i�ð ^ò‰ðd Keòaû ö

CùŸgý
Gjò @¤ûd _Xò iûeòaû _ùe @ûùc

 ùÆiùe [ôaû iekùeLûe iòùcUòâKþ `cð (_âZòic eì_)ùe icúKeY ^ò‰ðd Keò_ûeòaû;
 iekùeLûe iû]ûeY icúKeYKê iòùcUòâK `cðùe _eòa�ð^ Keò_ûeòaû ;
 GK iekùeLû Vûeê ùMûUòG aò¦êe f´ \ìeZû ^ò‰ðd Keò_ûeòaû ;
 ùMûUòG iekùeLû Gaõ icZk @«MðZ ùKûY ^ò‰ðd Keò_ûeòaû,
 \êAUò iekùeLû GK icZkúd ùjaûe i�ð ^òeì_Y Keò_ûeòaû ö

_âZýûgòZ _ìaðmû^
 ZòâcûZâòK RýûcòZòe iû]ûeY mû^;
 GK iekùeLûe WûùeKi þ̂ ùKûiûA þ̂ / ùeiòI Gaõ GK iekùeLû C_ùe GK ùeLûLŠe @bòùl_;
 \êAUò iekùeLû _eÆe _âZò f´ Gaõ _eÆe icû«e ùjaûe i�ð;

PòZâ 35.1
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PòZâ 35.2

 icZke iû]ûeY icúKeY;
 aòbò^Ü eì_ùe icZke icúKeY;
 \êAUò icZk @«MðZ ùKûY ö
35.1 iekùeLûe iòùcUòâK `cðùe icúKeY (Equation of a line in
symmetric form)

ùMûUòG ùeLûLŠ ̂ ò@û~ûC ~ûjûe _âû«aò¦ê \ßd P
1
(x

1
, y

1
, z

1
) Gaõ P

2
(x

2
, y

2
, z

2
) ö cù^Ke P

1
 Gaõ

P
2
 c¤ùe \ìeZû ‘r’ Gaõ P

1
P

2
 e WûAùeKi^þ

ùKûiûA^þ ùjCQ«ò cos , cos  Gaõ cos  ö
P

1
 Gaõ P

2
 aò¦êeê XY - icZk C_ùe P

1
L

Gaõ P
2
M f´ @u^ Keû~ûC ö L Gaõ M aò¦ê

eê OY Gaõ OX C_ùe f´ @u^ Keû~ûC
(PòZâ. 35.2) ö GVûùe @ûùc _ûAaû
Gaõ x

2
–x

1
 = r cos , y

2
–y

1
 = r cos ,

z
2
–z

1
 = r cos  ... (i)

(i) eê @ûùc _ûAaû
x x y y z z2 1 2 1 2 1






cos cos cos  

@[ðûZ, iÚû^ûu @l C_ùe GK ùeLûLŠe @bòùl_, ùeLûLŠe WûAùeKi^þ ùKûiûA^þ cû^u ijòZ
icû^ê_ûZú ö
~\ò P

1
 Gaõ P

2
 e iÚû^ûu \ò@û~ûA[ûG, ùZùa P

1
P

2
e WûAùeKi^þ ùKûiûA^þ ^ò‰ðd Keû~ûA_ûeòa ö

@ûjêeò c¤ ~\ò ùKak ùMûUòG aò¦ê P
1
(x

1
, y

1
, z

1
) Gaõ WûAùeKþi^þ ùKûiûA^þMêWÿòK \ò@û~ûA[ûG,

ùZùa ùeLûUò ̂ ò‰ðd Keû~ûA_ûeòa ö ùZYê ~\ò P
2
(x

2
, y

2
, z

2
) Kê @ûùc iekùeLû C_eòiÚ ù~ùKøYiò

aò¦ê P(x, y, z) eìù_ ù^aû, ùZùa
P (x

1
, y

1
, z

1
) ù\A ~ûA[ôaû Gaõ cos , cos , cos  WûAùeKi^þ ùKûiûA^þ [ôaû

iekùeLûe icúKeY ^ò‰ðd Keû~ûA _ûeòa ö iekùeLûe icúKeYUò ùja
x x y y z z

r





1 1 1

cos cos cos    (cù^Ke) ... (ii)

~\ò iekùeLûe WòùeKþi^þ ùKûiûA^þ l, m, n jêG, ùZùa icúKeY (ii) Kê ùfLô_ûeòaû
x x y y

m

z z

n
r






1 1 1

l
... (A)

icúKeY (A) Kê iekùeLûe iòùcUòâKþ `cð aògòÁ icúKeY Kjòaû ö
Zêùc flýKe ù~ ù~ùZùaùk iekùeLûe icúKeY iòùcUòâKþ ̀ cðùe [ûG, ùicûù^ Êû]ú^ bûaùe
[ôaû \êAUò icZke icúKeY, ù~Cñ[ôeê RYû~ûG ù~ \êAUò icZke ùQ\ ùjCQò GK iekùeLûö

@ ê̂iò¡û« (i) : ~\ò ùMûUòG iekùeLûe WûAùeKi þ̂ ùKûiûA þ̂ l, m Gaõ n Gaõ Gjû (x
1
,

y
1
, z

1
) aò¦ê ù\A ~ûAQò, ùZùa Gjû C_ùe [ôaû ù~ùKøYiò  aò¦ê ‘P’ e iÚû^ûu ùja (x

1
+lr, y

1
+mr,
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z
1
+nr) ù~CñVò \� aò¦ê (x

1
, y

1
, z

1
) Vûeê ‘P’ aò¦êe \ìeZû ‘r’ @ùUö

(ii) ~\ò iekùeLûUòe WûAùeKi^þ ùeiòI a, b, c jêG Gaõ Gjû (x
1
, y

1
, z

1
) aò¦ê ù\A

~ûG, ùZùa Gjûe icúKeY ùja
x x y y

b

z z

c
r






1 1 1

a
... (B)

Gjò ùlZâùe \� aò¦ê (x
1
, y

1
, z

1
) Vûeê ‘P’ aò¦êe _âKéZ \ìeZû r ùja ^ûjó ö

(iii) cù^Ke ùÆgþùe P
1
(x

1
, y

1
, z

1
) Gaõ P

2
(x

2
, y

2
, z

2
) \êAUò aò¦ê ö P

1
P

2
 e WûAKi^þ

ùKûiûA^þ x
2
–x

1
,  y

2
–y

1
,   z

2
–z

1
 ijòZ icû^ê_ûZú ö iekùeLû P

1
P

2
 C_ùe ~\ò P(x, y, z)

ù~ùKøYiò GK aò¦ê jêG, ùZùa P
1
 Gaõ P

2
 ù\A ~ûA[ôaû iekùeLûe icúKeY ùja

x x

x x

y y

y y

z z

z z










1

2 1

1

2 1

1

2 1
... (C)

(C) ùe \� icúKeYKê iekùeLûe \êAaò¦ê cû]ýcùe _âKûgòZ aû \êAaò¦ê `cð icúKeY
Kêjû~ûG ö
C\ûjeY 35.1

ùMûUòG iekùeLûe WûAùeKi^þ ùKûiûA^þ
1

3

1

3

1

3
, ,F
HG

I
KJ  Gaõ Gjû (1, 2, –3) aò¦ê  ù\A

~ûC[ôùf Gjûe icúKeY ^ò‰ðd Ke ö
icû]û^ : iekùeLûe icúKeY MêWÿòK ùjfû
x y z








1
1

3

2
1

3

3
1

3

 ((A)Kê aýajûe Keò)









x y z1

1

2

1

3

1

 x–1 = y–2 = –(z+3)
C\ûjeY 35.2

ùMûUòG iekùeLûe icúKeY ̂ ò‰ðd Ke ~òG (1, –3, 2) aò¦ê ù\A ~ûAQò Gaõ ~ûjûe WûAùeKi þ̂ ùeiòI
(1, –2, 3)

icû]û^ : iekùeLûe icúKeY
x y z





1

1

3

2

2

3
 ((B) Kê aýajûe Keò)

C\ûjeY 35.3

\êAUò aò¦ê (1, –3, 2) Gaõ (4, 2, –3) c¤ ù\A ~ûA[ôaû iekùeLûe icúKeY ^ò‰ðd Ke ö
icû]û^ : iekùeLûe icúKeY
x y z






 

1

4 1

3

2 3

2

3 2
((C) Kê aýajûe Keò)



74

cWêýf-I
ùbKÖe Gaõ

ZòâcûZòâK RýûcòZò

Uò®Yú

iek ùeLû









x y z1

3

3

5

2

5

C\ûjeY 35.4

GK iekùeLûe icúKeY ò̂‰ðd Ke ~ûjû (1, –5, –6) aò¦ê ù\A ~ûG Gaõ (0, 2, 3), (–1, 3, 7)
aò¦ê\ßde iõù~ûRK  ùeLû ijòZ icû«e ö
icû]û^ : (0, 2, 3) Gaõ (–1, 3, 7) aò¦ê\ßde iõù~ûM Keê[ôaû ùeLûe WûAùeKi^þ ùeiòI MêWÿòK
ùjùf –1–0, 3–2, 7–3

@[ðûZþ –1, 1, 4
 Gjò ùeLû ijòZ icû«e ùjûA[ôaû iekùeLûe WûAùeKi^þ ùeiòIMêWÿòKê –1, 1, 4

ù^A_ûeòaû ö ùZYê (1, –5, –6) aò¦ê ù\A ~ûA[ôaû Gaõ \� ùeLû ijòZ icû«e ùjûA[ôaû iekùeLûe
icúKeY ùjCQò

x y z




1

1

5

1

6

4

@ûi ̂ òùR ̂ òRKê _eLôaû35.1

1. (1, –2, 3) aò¦ê ù\A ~ûA[ôaû Gaõ 3, –4, 5 WûAùeKi^þ ùeiòI [ôaû iekùeLûe icúKeY
iòùcUòâK `cðùe ^ò‰ðd Ke ö

2. (3, –9, 4) Gaõ (–9, 5, –4) aò¦ê\ßd ù\A ~ûA[ôôaû iekùeLûe icúKeY iòùcUâòK ̀ cðùe
^ò‰ðd Ke ö

3. (–7, 5, 3) Gaõ (2, 6, 8) aò¦ê\ßd ù\A ~ûA[ôaû iekùeLûe icúKeY iòùcUòâK `cðùe
^ò‰ðd Ke ö

4. (–4, 7, 2) Gaõ (5, –3, –2) aò¦ê\ßde iõù~ûRK ùeLû ijòZ icû«e [ôaû Gaõ (1, 2, 3)
aò¦ê ù\A ~ûA[ôaû iekùeLûe icúKeY iòùcUòâKþ `cðùe ^ò‰ðd Ke ö

5. iÚû^ûu @lcû^u ijòZ icû^ ùKûY Keê[ôaû Gaõ cìkaò¦ê ù\A ~ûA[ôaû iekùeLûe icúKeY
^ò‰ðd Ke ö

35.2 iekùeLûe icúKeYKê iòùcUòâK ̀ cðùe _eòa�ð^ (Reduction of
the equation of a line into symmetric form)

Zêùc cù^ _Kû@ ù~, \êAUò @icû«e icZke ùQ\ ùMûUòG iekùeLû ö
cù^Ke _eÆeKê ùQ\ Keê[ôaû \êAUò icZke icúKeY ùjCQò
ax+by+cz+d = 0 ... (i)
ax+by+cz+d = 0 ... (ii)

cù^Ke icZk\ßd _eÆeKê iekùeLû AB ùe ùQ\ KeêQ«ò ö AB iekùeLûe _âùZýK aò¦ê Cbd
icZkùe @aiÚòZ ö ùZYê iekùeLû C_ùe [ôaû ù~ùKøYiò aò¦êe iÚû^ûu \ßûeû icZk \ßde icúKeY
iò¡ ùja ö

ùZYê (i) Gaõ (ii) Cbd GKZâ GK iekùeLûe icúKeYKê \gðûG ö
icúKeY ax+by+cz = 0 Gaõ ax+by+cz = 0 GKZâ ùMûUòG iekùeLûe icúKeYKê



75

Uò®Yú

cWêýf-I
ùbKÖe Gaõ

ZòâcûZòâK RýûcòZò

iek ùeLû

iìPûG ~ûjû cìkaò¦ê ù\A ~ûG Gaõ _ìað iekùeLû ijòZ icû«e KûeY C_ùeûq icZk \ßd cìkaò¦êKê
]ûeY Ke«ò ö C_ùeûq eì_ùe \ò@û~ûA[ôaû ùeLûe icúKeYKê iekùeLûe iû]ûeY eì_ (^^þ
iòùcUòâK `cð) Kêjû~ûG ö
(i) Gaõ (ii) ùe \ò@û~ûA[ôôaû iekùeLûe iû]ûeY icúKeYKê iòùcUòâK `cðKê a\kûAaû _ûAñ @ûùc
iekùeLû C_eòiÚ ùMûUòG aò¦êe iÚû^ûu Gaõ iekùeLûe WûAùeKi^þ ùKûiûA^þ @ûagýK Keê ö
cù^Ke iekùeLûe WûAùeKi^þ ùKûiûA^þ l, m Gaõ n ö ù~ùjZê \ò@û~ûA[ôaû icZk (i) Gaõ
(ii) e ^cðûf _âZò iekùeLûUò f´, ùZYê

al+bm+cn = 0 Gaõ al+bm+cn = 0

aRâMêY^ \ßûeû @ûùc _ûAaû
l

bc b c ca c a

n

ab a b 

 


 

m

ùZYê iekùeLûe WûAùeKi^þ ùKûiûA^þ (bc–bc), (ca–ca) Gaõ (ab–ab) ijòZ
icû^ê_ûZú ö

icúKeY (i) Gaõ (ii) ùe z = 0 aiûAùf @ûùc iekùeLûUò XY - icZkKê ù~Cñ aò¦êùe
ùQ\Kùe, Zûe iÚû^ûu _ûA_ûeòaû ö icúKeY (i) Gaõ (ii) ùe z = 0 aiûAùf @ûùc _ûAaû

ax+by+d = 0 ... (iii)
ax+by+d = 0 ... (iv)

(iii) Gaõ (iv) Kê icû]û^ Kùf, @ûùc _ûAaû

x
bd b d

ab a b
y

da d a

ab a b

 
 


 
 

,

 iekùeLû C_ùe ùMûUòG aò¦êe iÚû^ûu ùjCQò
bd b d

ab a b

da d a

ab a b

 
 

 
 

F
HG

I
KJ, ,0

 iekùeLûe iòùcUòâK `cðùe icúKeY ùja

x
bd b d
ab a b

bc b c

y
da d a
ab a b

ca c a

z

ab a b


 
 
 



 
 
 


 

cù^eL : \êAUò ~ûK icúKeYe @^^ý icû]û̂  _ûAñ z = 0 a\kùe @ûùc x = 0 Kò́ û y = 0 Kò́ û x,
y, z c]ýeê ùMûUòK _ûAñ @^ý ù~ùKøYiò C_~êq cìfý ù^A _ûeòaû ö
C\ûjeY 35.5

iekùeLû fûMò \� icúKeY x–2y+3z = 4, 2x–3y+4z = 5Kê iòùcUòâK `cðùe _âKûg Ke Gaõ
Gjûe WûAùeKi^þ ùKûiûA^þ ^ò‰ðd Ke ö

icû]û^ : cù^Ke _âùZýK icZk C_eòiÚ ùMûUòG aò¦êe  z - iÚû û̂u ùjCQò z = 0 ö
 icZk \ßde icúKeY ùja
x–2y = 4
2x–3y = 5



76

cWêýf-I
ùbKÖe Gaõ

ZòâcûZòâK RýûcòZò

Uò®Yú

iek ùeLû

~ûjûKê icû]û^ Kùf _ûAaû x = –2, y = –3
 icZk \ßde GK iû]ûeY aò¦ê ùjCQò (–2, –3, 0)
cù^Ke iekùeLûUòe WòùeKi^þ ùKûiûA^þ ùjCQò l, m, n ö
ù~ùjZê iekùeLûUò icZk \ßde ^cðûf _âZò f´, ùZYê
l–2m+3n = 0
2l–3m+4n = 0


 




 

l

8 9 6 4 3 4

m n

    
l

1 2 1

1

6

m n

      l
1

6

2

6

1

6
,m ,n

 iekùeLûe icúKeY ùjCQò
x y z









2
1

6

3
2

6

1

6







x y z2

1

3

2 1

iekùeLûe WûAùeKi^þ ùKûiûA^þ ùjfû

  
1

6

2

6

1

6
, ,  (iaêùaùk icû^ PòjÜ ù^aû)

@ûi ̂ òùR ̂ òRKê _eLôaû35.2

1. ^òcÜfòLôZ iekùeLûe icúKeYKê iòùcUòâK `cðùe _eòYZ Ke ö
(i) x+5y–z = 7 Gaõ 2x–5y+3z = –1
(ii) x+y+z+1 = 0 Gaõ 4x+y–2z+2 = 0
(iii) x–y+z+5 = 0 Gaõ x–2y–z+2 = 0

35.3 ùMûUòG iek ùeLû Vûeê GK aò¦êe f´ \ìeZû (Perpendicular
distance of a point from a line)

cù^Ke ù~ùKøYiò GK aò¦ê P e iÚû^ûu (x
1
, y

1
, z

1
) Gaõ

\� iekùeLû AQ e icúKeY x y

m

z

n





  

l

ù~CñVò AQ iekùeLûe WûùeKi^þ ùKûiûA^þ l, m, n Gaõ
P aò¦êeê iekùeLû _âZò @uòZ f´e _û\aò¦ê Q Gaõ A aò¦êe
iÚû^ûu (, , ) ö
PòZâ : 35.3 ùe, PQ2 = AP2–AQ2

PòZ
â3

5.
3
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a�ðcû^ AP x y z2
1

2
1

2
1

2     ( ) ( ) ( )  

_ê^½ iekùeLû C_ùe AP e @bòùl_
AQ x m y n z     l( ) ( ) ( )1 1 1  

      PQ x y z2
1

2
1

2
1

2( ) ( ) ( )  o t
     l ( ) ( ) ( )x m y n z1 1 1

2  l q
ù~Cñ[ôeê @ûùc P aò¦êeê iekùeLû _âZò f´ \ìeZû PQ _ûAaû ö

C\ûjeY 35.6

(2, 3, 1) aò¦êeê iekùeLû y+z–1 = 0 = 2x–3y–2z+4 e \ìeZû ^ò‰ðd Ke ö
icû]û^ : icZk \ßd C_eòiÚ GK aò¦êe z- iÚû^ûuKê z = 0 ^ò@û~ûC ö icúKeY \ßdùe z

= 0 aiûAùf, @ûùc _ûAaû
y = 1 Gaõ 2x–3y+4 = 0
_ê^½ Gjò icúKeY \ßdKê icû]û^ Kùf _ûAaû

x y  
1

2
1,

 icZk \ßde iû]ûeY aò¦êe iÚû^ûu FHG
I
KJ

1

2
1 0, ,

cù^Ke iekùeLûe WûAùeKi þ̂ ùKûiûA þ̂ l, m Gaõ n

ùZYê 0l+m+n = 0 Gaõ 2l–3m–2n = 0
@[ðûZþ m+n = 0 Gaõ 2l–3m–2n = 0

  




l

1 2 2

1

3

m n

     l
1

3

2

3

2

3
, ,m n 

~\ò \�aò¦ê (2, 3, 1) eê iekùeLûe f´ \ìeZû PQ, ùZùa

PQ2
2

2 22
1

2
3 1 1 0 FHG

I
KJ    

R
S|
T|

U
V|
W|

( ) ( )      F
HG

I
KJ

5

2

1

3

2

3
2 1

2

3

2

  F
HG

I
KJ   F
HG

I
KJ

25

4
4 1

5

6

4

3

2

3

2

  
45

4

9

4
9

PQ = 3

 ^òù‰ðd \ìeZû = 3 GKK ö
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@ûi ̂ òùR ̂ òRKê _eLôaû35.3

1. ^òcÜfòLôZ _âùZýK ùlZâùe \� iekùeLû Vûeê \� aò¦êe \ìeZû ^ò‰ðd Ke ö

(i) iekùeLû x y z



3

3

1

2

4

3
Vûeê (0, 2, 3) aò¦êe \ìeZû

(ii) iekùeLû x y z




13

5

8

6

31

1
 Vûeê (–1, 3, 9) aò¦êe \ìeZû

(iii) iekùeLû x+y+z = 4, x–2y–z = 4 Vûeê (4, 1, 1) aò¦êe \ìeZû
(iv) iekùeLû x+y+z = 4, x–2y–z = 4 Vûeê (3, 2, 1) aò¦êe \ìeZû

35.4 iekùeLû Gaõ icZk c¤ùe ùKûY (Angle between a line and a
plane)

~\ò iekùeLû Gaõ icZk @«MðZ ùKûY  jêG, ùZùa iekùeLû Gaõ icZk _âZò ^cðûf @«MðZ
ùKûY 900– ùja ö
cù^Ke iekùeLûe icúKeY
x x y y

m

z z

n

 

 

 

l
... (i)

Gaõ icZke icúKeY ax+by+cz+d = 0 ... (ii)

(i) Gaõ (ii) c¤a�ðú ùKûYe _eòcûY  ùaûfò ^ò@û~ûAQò

   
 

   
sin cos( ) 90 0

2 2 2 2 2 2

a bm cn

m n a b c

l

l

C\ûjeY 35.7

iekùeLû x y z



2

3

3

3

1

1
 Gaõ icZk 2x–3y+4z–7 = 0 @«MðZ ùKûY ^ò‰ðd Ke ö

icû]û^ : ~\ò \� ùeLû I \� icZk @«MðZ ùKûY jêG, ùZùa

sin
( )

 
    

    

2 3 3 3 4 1

3 3 1 2 3 42 2 2 2 2 2  
1

19 29

1

551

  F
HG
I
KJ

 sin 1 1

551

@ûi ̂ òùR ̂ òRKê _eLôaû35.4

1. ^òcÜùe \� [ôaû iekùeLû I icZk @«MðZ ùKûY ^ò‰ðd Ke ö

(i) iekùeLû : x y z






4

1

2

4

3

1
 Gaõ icZk : 3x–4y+5z = 5

(ii) iekùeLû : x y z



2

2

2

1

3

3
 Gaõ icZk : –2x+4y–5z = 20

PòZâ 35.4
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(iii) iekùeLû : x y z

4

2

3

2

5




  Gaõ icZk : x–4y+6z = 111

(iv) iekùeLû x y z



2

4

3

5

4

1
 Gaõ icZk 4x–3y–z–7 = 0

35.5 \êAUò iekùeLû GK icZkúd ùjaûe i�ð(Condition of coplanarity
of two lines)

~\ò \êAUò iekùeLû
x x y y z z

n





1

1

1

1

1

1l m ... (i)

Gaõ
x x y y z z

n






2

2

2

2

2

2l m ... (ii)

_eÆeKê ùQ\ Ke«ò, ùZùa ùicûù^ ùMûUòG icZkùe @aiÚû^ Keòùa ö
iekùeLû (i) @aiÚû^ Keê [ôaû icZke icúKeY
A(x–x

1
)+B(y–y

1
)+C(z–z

1
) = 0 ... (iii)

Gaõ Al
1
+Bm

1
+Cn

1
 = 0 ... (iv)

~\ò icZk (iii) C_ùe iekùeLû (ii) @aiÚû^ Kùe, ùZùa (x
2
, y

2
, z

2
) aò¦êUò ^ò½d

icZk (iii) C_ùe @aiÚû^ Keòa, ùZYê
A(x

2
–x

1
)+B(y

2
–y

1
)+C(z

2
–z

1
) = 0 ... (v)

Gaõ Al
2
+Bm

2
+Cn

2
 = 0 ... (vi)

(iv), (v) Gaõ (vi) eê A, B Gaõ C Kê @_iûeY Kùf, @ûùc _ûAaû

x x y z z

m n

m n

2 1 1 2 1

1 1 1

2 2 2

0

  



y2

l

l

... (vii)

~ûjûKò iekùeLû (i) Gaõ (ii) GK icZkùe @aiÚû^ Keòaûe @ûagýK i�ð ö
_ê^½ (iii), (iv) Gaõ (vi) eê A, B Gaõ C Kê @_iûeY Kùf, @ûùc _ûAaû

x x y z z

m n

m n

  


1 1 1

1 1 1

2 2 2

0

y

l

l

 ... (viii)

_eÆe ùQ\ú \êAUò iekùeLû (i) Gaõ (ii) @aiÚû^ Keê[ôaû icZke icúKeY ùjCQò (viii) @ûùc
a�ðcû^ \gðûAaû, ~\ò i�ð (vii) iò¡ jêG, ùZùa iekùeLû (i) Gaõ (ii) GK icZkùe @aiÚû^
Keòùa ö

@ûi @ûùc ù^aû icZk
x x y z z

m n

m n

  


1 1 1

1 1 1

2 2 2

0

y

l

l

... (ix)
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(x–x
1
)(m

1
n

2
–m

2
n

1
)+(y–y

1
)(n

1
l
2
–n

2
l
1
) +(z–z

1
)(l

1
m

2
–l

2
m

1
) = 0

ùMûUòG iekùeLû icZk C_ùe @aiÚû^ Keòa ~\ò icZke ^cðûf, iekùeLû _âZò f´
ùja Gaõ iekùeLû C_eòiÚ ùKøYiò GK aò¦ê icZk C_ùe @aiÚòZ jêG ö

Zêùc GVûùe ù\Lô_ûe
l
1
(m

1
n

2
–m

2
n

1
)+m

1
(n

1
l
2
–n

2
l
1
)+n

1
(l

1
m

2
–l

2
m

1
) = 0

ùZYê iekùeLû (i) icZk (ix) C_ùe @aiÚû^ Keòa ö
ùijò ~êqòeê @ûùc Kjò_ûeòaû ù~, iekùeLû (ii), icZk (ix) C_ùe ejòa ö
 \êAUò ~ûK iekùeLû GK icZk C_ùe @aiÚû^ Keòùa ö
ùZYê \êAUò iekùeLû GK icZkùe ejòaû _ûAñ i�ð (vii) ~ù[Á ùja ö
@^êiò¡û« : iekùeLû (i) Gaõ (ii) _eÆeKê ùQ\ Keòùa ~\ò Gaõ ùKak ~\ò (vii) iò¡

ùja Gaõ iekùeLû \ßd @icû«e ùjùa ö
cù^eL : (i) ùÆgþùe [ôaû \êAUò iekùeLû ~\ò _eÆe @YùQ\ú I @icû«e, ùZùa ùicûù^
GK icZkùe @aiÚû^ Keòùa ^ûjó ö Gjò_eò GK ù~ûWÿû iekùeLûKê ÄòC (skew) iekùeLû
Kêjû~ûG ö
(ii) ~\ò ùMûUòG iekùeLûe icúKeY iòùcUòâK ̀ cðùe [ûG Gaõ @^ý GK iekùeLûe icúKeY
iû]ûeY eì_ùe [ûG, ùZùa @ûùc ^òcÜ cùZ @Mâie ùjaû ö

cù^Ke ùMûUòG iekùeLûe icúKeY
x x y y

m

z z

n





1 1 1

l
... (i)

Gaõ @^ý GK iekùeLûe icúKeY
ax+by+cz+d = 0 Gaõ ax+by+cz+d = 0... (ii)

~\ò iekùeLû \ßd GK icZkùe @aiÚû^ Keê[û«ò, ùZùa _â[c iekùeLûe GKaò¦ê,
\ßòZúd iekùeLûe icúKeYKê iò¡ Keòa ö

iekùeLû (i) e GK iû]ûeY aò¦êe iÚû^ûu ùjCQò
(x

1
+lr, y

1
+mr, z

1
+nr)

Gjò aò¦êUò ax+by+cz+d = 0 C_ùe @aiÚû^ Keòa ~\ò
a(x

1
+lr)+b(y

1
+mr)+c(z

1
+nr)+d = 0

  
  
 

r
ax by cz d

a bm cn
1 1 1

l

ùijò_eò, Gjò aò¦êUò ax+by+cz+d = 0 C_ùe @aiÚû^ Keòa ö

`kùe r
a x b y c z d

a b m c n
 

      
    

1 1 1

l

‘r’ e cìfý \ßdKê icZêf Kùf, @ûùc @ûagýK i�ð _ûAaû
ax by cz d

a bm cn

a x b y c z d

a b m c n
1 1 1 1 1 1  
 


      
    l l
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cù^eL : ù~ùZùaùk Cbd iekùeLûe icúKeY iû]ûeY eì_ùe [ôôùa, _â[ùc ùMûUòG
icúKeYKê iòùcUòâK `cðKê _eòa�ð^ Keòaû Gaõ _ùe C_ùeûq _âYûkú @af´^ Keòaû ö
C\ûjeY 35.8

_âcûY Ke, x y z






5

4

7

4

3

5
 Gaõ x y z




8

7

4

1

5

3
 iekùeLû \ßd GK icZkùe

@aiÚòZ ö
icû]û^ : iekùeLû \ßd
x y z







5

4

7

4

3

5
... (i)

Gaõ x y z



8

7

4

1

5

3
... (ii)

icZkúd ùjùa ~\ò
8 5 4 7 5 3

4 4 5

7 1 3

0

  

 

@[aû
3 3 8

4 4 5

7 1 3

0


 

 3(12+5)+3(12+35)+8(4–28) = 0
 51+141–192 = 0
 192–192 = 0 ~ûjûKò iZý @ùU ö
ùZYê iekùeLû (i) Gaõ (ii) GK icZkùe @aiÚòZ ö

C\ûjeY 35.9

_âcûY Ke x y z



1

3

3

5

5

7
 Gaõ x y z




2

1

4

4

6

7

iekùeLû \ßd GK icZkùe @aiiÚòZ ö Gjò iekùeLû \ßd @aiÚû^ Keê[ôaû icZke icúKeY
^ò‰ðd Ke ö

icû]û^ : iekùeLû \ßd x y z



1

3

3

5

5

7
 Gaõ x y z




2

1

4

4

6

7
 GK icZkùe

@aiÚû^ Keòaû fûMò, ^ò½òZ bûaùe

2 1 4 3 6 5

3 5 7

1 4 7

0

  

 Gaõ  

3 7 11

3 5 7

1 4 7

0

3(35–28)–7(21–7)+11(12–5) = 0
 21–98+77 = 0
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0 = 0 ~ûjûKò iZý
 \� iekùeLû \ßd GK icZkúd
Gjò \êA iekùeLû @aiÚû^ Keê[ôaû icZke icúKeY ùjCQò

x y z  



1 3 5

3 5 7

1 4 7

0

(x+1)(35–28)–(y+3)(21–7)+(z+5)(12–5) = 0
 7x+7–14y–42+7z+35 = 0
 7x–14y+7z = 0
 x–2y+z = 0

@ûi ̂ òùR ̂ òRKê _eLôaû35.5

1. _âcûY Ke : ^òcÜfòLôZ iekùeLû \ßd GK icZkúd

(i)
x y z





3

3

2

4

1

1
 Gaõ x+2y+3z = 0 = 2x+4y+3z+3

(ii)
x y z




1

2

2

3

3

4
 Gaõ 4x–3y+1 = 0 = 5x–3z+2

2. \gðû@ ù~ iekùeLû \ßd x y z




1

3

3

2

2

1
 Gaõ x y z

1

7

3

7

2




  GK icZkúd ö

Gjò \êA iekùeLû @aiÚû^ Keê[ôaû icZke icúKeY ^ò‰ðd Ke ö

@ûùc ~ûjû gòLôùf
 GK iekùeLû ùjCQò \êAUò @Y-icû«e icZke ùQ\ ö

 iòùcUòâK ̀ cðùe iekùeLûe icúKeY ùjCQò x x y y

m

z z

n





1 1 1

l
 ù~CñVò iekùeLû

C_ùe (x
1
, y

1
, z

1
) GK aò¦ê Gaõ l, m, n Gjûe WûAùeKi^þ ùKûiûA^þ (@[aû WûAùeKi^þ

ùeiòI) ö
 GK iekùeLûe iû]ûeY icúKeY ùjCQò

a
1
x+b

1
y+c

1
z+d

1
 = 0

a
2
x+b

2
y+c

2
z+d

2
 = 0

 \ßò-aò¦ê eì_ùe iekùeLûe icúKeY ùjCQò
x x y y

y y

z z

z z










1 1

2 1

1

2 1x x2 1

ù~CñVò (x
1
, y

1
, z

1
) Gaõ (x

2
, y

2
, z

2
) Cq iekùeLû C_eòiÚ \êAUò aò¦ê ö

 iekùeLû x x y y

m

z z

n





1 1 1

l
 Gaõ icZk ax+by+cz+d = 0 @«MðZ ùKûY 
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ùjùf, sin
a2 2

 
 

   

a bm cn

m n b c

l

l 2 2 2 2


x x y y

m

z z

n





1

1

1

1

1

1l  Gaõ
x x y y

m

z z

n






2

2

2

2

2

2l  iekùeLû \ßd icZkúd

ùjaûe i�ð ùjCQò

x x z z

m n

m n

2 1 2 1

1 1 1

2 2 2

0

  



y y2 1

l

l

Gaõ Gjò \êA iekùeLû @aiÚû^ Keê[ôôaû icZke icúKeY ùjCQò

x x z z

m n

m n

  


1 1

1 1 1

2 2 2

0

y y1

l

l

ijûdK ùIßaþ iûAUþ
 http://www.wikipedia.org

 http://mathworld.wolfram.com

_ûV ùgh @býûi Kû~ðý
1. (1, 4, 7) Gaõ (3, –2, 5) aò¦ê\ßd ù\A ~ûA[ôôaû iekùeLûe icúKeY ^ò‰ðd Ke ö
2. GK iekùeLûe icúKeY ̂ ò‰ðd Ke ~ûjû (–1, –2, –3) aò¦ê ù\A ~ûG Gaõ 3x–4y+5z–

11 = 0 icZk _âZò f´ ö
3. \êAUò iekùeLûe WûAùeKi^þ ùeiòI ~[ûKâùc 1, –1, 2 Gaõ 2, 1, –1 ö Gjò iekùeLû

\ßd _âZò f´ ùjûA[ôaû iekùeLûe WûAùeKi^þ ùKûiûA^þ ^ò‰ðd Ke ö
4. \gðû@ ù~ (1, 2, 3) Gaõ (4, 5, 7) aò¦ê\ßde iõù~ûRK ùeLûLŠ

(–4, 3, –6) Gaõ (2, 9, 2) aò¦ê\ßde iõù~ûRK ùeLûLŠ ijòZ icû«e ö

5.
x y z





1

2

2

4

5

5
 Gaõ x y z





1

3

1

4 2
 iekùeLû \ßd @«MðZ ùKûY ̂ ò‰ðd Ke ö

6. GK iekùeLûe icúKeY ^ò‰ðd Ke ~ûjû (1, 2, –4) aò¦ê ù\A ~ûG Gaõ iekùeLû
x y z






8

3

19

16

10

7
 Gaõ x y z








15

3

29

8

5

5
 _âùZýK _âZò f´ ö

7. iekùeLûe icúKeY x–y+2z–5 = 0, 3x+y+z–6 = 0 Kê iòùcUòâK `cðùe _eòa�ð^
Ke ö
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8. \gðû@ ù~ x y z





1

2

3

4 1
 Gaõ x y z





4

3

1

2

1

1
 iekùeLû \ßd GK icZkúd ö

Gjò \êA iekùeLû @aiÚû^ Keê[ôaû icZke icúKeY ^ò‰ðd Ke ö

9.
x y z







5

4

7

4

3

5
 Gaõ x y z




8

7

4

1

5

3
 iekùeLû \ßd GK @aiÚû^ Keê[ôaû

icZke icúKeY ^ò‰ðd Ke ö

10.
x y z

2

4

3

1

6



  icúKeY aògòÁ iekùeLû C_ùe (2, 3, 1) Gaõ (5, 8, 7) aò¦ê \ßde

iõù~ûRK ùeLûLŠe @bòùl_ ^ò‰ðd Ke ö
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C�e cûkû

@ûi ò̂ùR ò̂RKê _eLôaû 35.1

1.
x y z





1

3

2

4

3

5
2.

x y z







3

6

9

7

4

4

3.
x y z




7

9

5

1

3

5
4.

x y z








1

9

2

10

3

4

5.
x y z

1 1 1
 

@ûi ò̂ùR ò̂RKê _eLôaû 35.2

1. (i)
x y z







2

2

1

1 3
(ii)

x y z






1
3

1

2
3

2 1

(iii)
x y z




1

3

3

2

3

1

@ûi ò̂ùR ò̂RKê _eLôaû 35.3

1. (i) 21 GKK (ii) 21 GKK

(iii)
27

14
 GKK (iv) 6  GKK

@ûi ò̂ùR ò̂RKê _eLôaû 35.4

1. (i) sin FHG
I
KJ

1 3

5
(ii) sin
F
HG
I
KJ

1 1

70

(iii) sin
F
HG
I
KJ

1 46

2650
(iv) 0

@ûi ò̂ùR ò̂RKê _eLôaû 35.5
2. x+y+z = 0

_ûVùgh @býûiKû~ðý

1.
x y z








1

2

4

6

7

2

2.
x y z





1

3

2

4

3

5
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3. 
1

35

5

35

3

35
, ,

5. 900

6.
x y z




1

2

2

3

4

6

7.
x y z






11
4

3

9
4

5 4

8. 2x–5y–16z+13 = 0
9. 17x–47y–24z+172 = 0

10.
57

7
GKK


