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hÂ @¤ûd

iÚû^ûu RýûcòZò
(CO-ORDINATE GEOMETRY)

.

6.1 C_KâcYòKû (Introduction ) :

^ac ùgâYúùe iÚû^ûu icZk Gaõ Cq icZkùe aò¦êiÚû_^, iekùeLûe ùiäû_þ ^ò�ðd, iÚû^ûu
RýûcòZò iûjû~ýùe iekùeLûe icúKeY ̂ òeì_Y Gaõ  \êA@mûZ aògòÁ GKNûZú icúKeYe ùfLPòZâ
@u^ i´§ùe Zêùccûù^ @aMZ @Q ö a�ðcû^ Cq @¤ûdùe Zêùccûù^ iÚû^ûu icZkùe ^òeì_òZ
\êA \� aò¦ê c¤ùe \ìeZû, GK ùeLûL�e @«ðaòbûR^ iìZâ Gaõ iÚû^u RýûcòZò iûjû~ýùe ZâòbêRe
ùlZâ`k ^ò�d e iìZâ i´§ùe RûYòa ö Cq iìZâ MêWÿòKe i`k _âùdûM Keò KVò^ RýûcòZòK _âgÜ
MêWÿòKe icû]û^ Keòaûùe ic[ð c¤ ùjûA _ûeòa ö
6.2 KûùUðRúd icZk I KûùUðRúd iÚû^ûu (Cartesian plane and Cartesian co-ordinates) :

aúRMYòZùe @ûùc iõLýûùeLû i´§ùe @ûùfûP^û KeòùQ ö ùi[ôeê @ûùc RûYòùQ ù~ ùKøYiò
aûÉa iõLýû GK iekùeLû C_ùe ùMûUòG aò¦ê\ßûeû iìPòZ ùjûA_ûeòa Gaõ aò_eúZKâùc iekùeLûe
_âùZýK aò¦ê GK aûÉa iõLýû\ßûeû iìPòZ ùjûA_ûeòa ö Kò«ê Cq iekùeLûe aûjûùe, icZk C_ùe
@aiÚòZ ùKøYiò aò¦êKê ùMûUòG iõLýû iûjû~ýùe iìPòZ Keû~ûA_ûeòa ^ûjó ö Gjò_eò @aiÚòZ aò¦êcû^u
_ûAñ @ûùc ^òcÜ _¡Zò @af´^ Keò_ûeòaû ö

cù^Ke KûMRe C_e _éÂZk @ûce @ûùfûPý icZk I Gjò icZk C_eiÚ GK aò¦ê P e
@aiÚòòZò @ûùc ^òeì_Y Keòaû (PòZâ 6.1) ö GVûùe @ûùc \êAùMûUò iõLýûùeLû 

←→
X OX/  I ←→

Y OY/  ù^aû

ù~_eòKò ùicûù^ icùKûYùe _eÆeKê O aò¦êùe ùQ\ Keòùa ö 
←→
X OX/  I 

←→
Y OY/  iõLýûùeLû\ßdKê

~[ûKâùc x- @l (x-axis) I y- @l (y-axis) Kêjû~ûG Gaõ O aò¦êKê cìkaò¦ê (Origin) Kêjû~ûG ö ù~ùjZê
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Gjò icZkUò \êAUò aûÉa iekùeLû \ßûeû iìPòZ jêG, ùZYê GjûKê RXR aû R2- icZk (R2 -Plane)
c¤ Kêjû~ûG ö Gjò @l\ßd R2- icZkKê PûeòbûMùe aòbq Kùe ö _âùZýK bûMKê _û\ (Quadrant)

Kêjû~ûG ö _â[û @^êiûùe XOY _û\Kê _â[c_û\ (first quadrant, Q
1
), YOX/ Kê \ßòZúd_û\ (Second

quadrant, Q
2
) X/OY/ Kê ZéZúd_û\ (third quadrant, Q

3
) I Y/OX Kê PZê[ð_û\ (Fourth quadrant, Q

4
)

Kêjû~ûG ö

a�ðcû^ icZkùe @aiÚòZ P aò¦êe iÚû^ûu ^ò�ðd Keòaû ö P aò¦êeê x- @l _âZò PM  f´ I y- @l
_âZò PN f´ @u^ Ke ö ~\ò x – @le @aiÚòZò M aò¦ê aûÉa iõLýû x Kê iìPûG Gaõ y– @lùe

@aiÚòZò N aò¦ê aûÉa iõLýû y Kê iìPûG, @[ûðZþ OM = NP = x Gaõ ON = MP = y, ùZùa @ûùc P aò¦êKê
\êAUò KâcòZ ù~ûWÿò (ordered pair) (x,y) \ßûeû iìPòZ Keò_ûeòaû Gaõ ùfLôfûùaùk @ûùc GjûKê P(x, y)

jòiûaùe ùfLôaö ö
aûÉa iõLýû x Kê P aò¦êe x- iÚû^ûu (x-co-ordinate) aû bêR (abscissa) Gaõ aûÉa iõLýû y Kê

P aò¦êe y iÚû^ûu (y-coordinate) aû ùKûUò (ordinate) ùaûfò Kêjû~ûG ö P aò¦êe iÚû^ûu \ßd ùMûUòG
^ò�òðÁ Kâcùe (_â[ùc x I _ùe y) @ûa¡ ùjC[ôaûeê GjûKê GK KâcòZ iõLýûù~ûWÿò (ordered pair)

ùaûfò  Kêjû~ûG ö ùZYê ùKøYiò aò¦ê iÚû^ûue _â[c iõLýûUò x- I \ßòZúd iõLýûUò y- iÚû^ûuKê aêSûG ö
iað_â[ùc iÚû^ûu \ßûeû PòjÜòZ Keû~ûA[ôaû iÚû^ûu RýûcòZòe R^K ùWKûùUðu ^û^û^êiûùe P aò¦êe Gjò
iÚû^ûuKê KûùUðRúd iÚû^ûu (Cartesian co-ordinates) Kêjû~ûG ö aÉêUò ù~Cñ icZkùe @aiÚòZ, ùi
icZkKê KûùUðRúd icZk (Cartesian plane) Kêjû~ûG ö

icZkUò @iõLý aò¦êcû^ue ùiUþ ö iÚû^ûu icZkùe _âùZýK aò¦ê_ûAñ GK KâcòZ iõLýûù~ûWÿò
ejòQò ö ùZYê ùiUþ bûhûùe icZkKê ùfLô_ûeòaû :

icZk = {(x, y) I x, y Î R }

Q
1

_â[c_û\
(x >0, y > 0)

Q
2

\ßòZúd_û\
(x <0, y > 0)

Q
3

ZéZúd_û\
(x <0, y < 0)

Q
4

PZê[ð_û\
(x >0, y < 0)

(PòZâ 6.1)

P(x , y)

M

N

O

Y

Y/

XX /

¬ x ®

¬
 y

®
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Zêùc ^ac ùgâYú _êÉKùe _XÿòQ, (x, y) Î R ̈  R aû (x, y) Î R2

ùZYê Gjò iÚû^ûu icZkKê R2- icZk (R2-plane) aû KûùUðRúd icZk (Cartesian Plane) c¤
Kêjû~ûG ö

A¨B e iõmû A ¨  B = {(a, b) I a Î A, b Î B} @ùU ö C\ûjeY  Êe ì_
A = {1, 2, 3},  B= {3, 4}  ùjùf A ¨ B = {(1,3)(1,4)(2,3)(2,4)(3,3),(3,4)} ö

ùijò_eò B ¨ A={(b,a) I a Î A, b Î B} Gaõ B ¨ A= (3,1),(3,2),(3,3), (4,1), (4,2), (4,3)

~\ò A = B = R (aûÉa iõLýû ùiU) ùZùa KûùUðRúd MêY`k ùiUþ
R x R = {(x, y) I  x, y Î R}  I GjûKê R2 eìù_ c¤ ùfLû~ûG ö

Cq icZkùe @aiÚòZ ù~ùKøYiò GK aò¦êe iÚû^ûu i´§ùe @ûùc a�ðcû^ aòÉéZ @ûùfûP^û
Keòaû ö 

←→
X OX/  @le →

OX  Kê x- @le ]^\òM, →
OX /  Kê EY\òM Kêjû~ûG ö ùijò_eò →

OY  Gaõ →
OY /

Kê ←→
Y OY/  @le ~[ûKâùc ]^\òM I EY\òM bûùa ^ò@û~ûA[ûG ö

_â[ùc x- @lùe @aiÚòZ ù~ùKøYiò GK aò¦ê M (PòZâ 6.1) e iÚû^ûu ^ò�ðd Keû~ûC ö Gjûe
x- iÚû^ûu x Gaõ y- iÚû^ûu gì^ ö KûeY x- @lVûeê →

OY aû →
OY /  \òMùe M aò¦êe \ìeZû gì^

ùjûA[ôaûeê Gjûe y- iÚû^ûu gì^ ö
(i) ùZYê x- @l C_ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, 0) @[ûðZþ x- @le _âùZýK aò¦êe

y- iÚû^ûu = 0 ö
(ii) ùijò_eò y- @le ù~ùKøYiò aò¦êe iÚû^ûu (0, y) @[ûðZþ y- @le _âùZýK aò¦êe x iÚû^ûu 0 ö
(iii)  cìkaò¦ê O Cbd @le _eÆe ùQ\aò¦êùe [ôaûeê Gjûe iÚû^ûu (0, 0) @ùU ö
(iv)    (a) _â[c _û\ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x > 0, y > 0, @[ûðZþ x I y

Cbùd ]^ûcôK ö
         (b) \ßòZúd_û\ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x < 0, y > 0; @[ûðZþ x EYûcôK

I y ]^ûcôK ö
         (c) ZéZúd_û\e @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x < 0, y < 0; @[ûðZþ x I y

Cbùd EYûcôK ö
         (d) PZê[ð_û\ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x > 0, y < 0, @[ûðZþ x ]^ûcôK

I y EYûcôK ö
(v) @l\ßd C_eòiÚ ù~ ùKøYiò aò¦ê ùKøYiò _û\ùe @«bêðq ^êjñ«ò ö
(vi) x- @le _âùZýK aò¦êe y- iÚû^ûu 0 ùjZê x- @le icúKeY ùjCQò y = 0 ö ùijò_eò y- @le

_âùZýK aò¦êe x- iÚû^ûu 0 ùjZê y- @le icúKeY ùjCQò x = 0 ö



[ 104 ]

6.3 \êAUò \� aò¦ê c¤ùe \ìeZû (Distance between two given points) :
C__û\ý - 1:

iÚû^ûu icZkùe P
1
(x

1
, y

1
) I P

2
(x

2
, y

2
) \êAUò \� aò¦ê ùjùf, ùicû^u \ìeZû

P1P2 = (x x ) (y y )2 1
2

2 1
2− + −

\� : iÚû^ûu icZkùe P
1
(x

1
, y

1
) Gaõ P

2
 (x

2
, y

2
) \êAUò aò¦ê ö

_âûcûYý : P
1
P

2
 = ( ) ( )x x y y

2 1

2

2 1

2− + −

@u^ : GK icZkùe P
1
 I P

2
 \êAUò aê¦ê (PòZâ 6.2) ö ùicû^ue iÚû^ûu ~[ûKâùc (x

1
, y

1
) I

(x
2
, y

2
) ö P P

1 2
 ùeLûL� @u^ Ke ö P

1
 I P

2
 aò¦ê\ßdeê x-@l _âZò ~[ûKâùc P M

1 1
 I P M

2 2
 f´

@u^ Ke ö _ê^½, P
1
 aò¦êeê P M

2 2
 _âZò x-@l ij icû«e Keò P R

1
 ùeLûL� @u^ Ke ö

_âcûY :  OM
1
 = x

1
, OM

2
 = x

2
, M

1
P

1
 = y

1
 I M

2
P

2
 = y

2

ùZYê P
1
R= M

1
M

2
 = OM

2
- OM

1
 = x

2
 - x

1

Gaõ RP
2
 = M

2
P

2
 – M

2
R

 
= M

2
P

2
 – M

1
P

1
 = y

2 
– y

1

ù~ùjZê  P
1
RP

2 
 D ùe mÐP

1
RP

2
 = 900, ùZYê _ò[ûùMûeûiþ C__û\ý @^êiûùe

(P
1
P

2
)2 = (P

1
R)2 + (RP

2
)2 = (x

2
 – x

1
)2 + (y

2
 –y

1
)2

ù~ùjZê \ìeZû GK ]^ûcôK iõLýû,

ùZYê  P
1
P

2
 = + ( ) ( )x x y y

2 1

2

2 1

2− + −  @[aû  ( ) ( )x x y y
1 2

2

1 2

2− + −

\êAaò¦ê c¤ùe \ìeZû = x y- iÚû^ûu \ßde @ «ee aMð iÚû^ûu \ßde @«ee aMð+ −

(PòZâ 6.2)

P
2
(x

2
 , y

2
)

O

Y

Y /

XX /

P1
(x 1

 , y 1
)

R(x
2
 , y

1
)

M
2
(x

2
 , 0)M

1
(x

1
 , 0)
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@ ê̂iò¡û« - 1 :  cìkaò¦ê O (0,0) eê ù~ ùKøYiò aò¦ê P(x, y) e \ìeZû OP = x y2 2+  ùja ö

@ ê̂iò¡û« - 2 : P
1
, P

2
 aò¦ê\ßd x-@l C_ùe @aiÚòZ ùjùf P

1
P

2
 = Ix

2
 – x

1
I I y-@l C_ùe @aiÚòZ

ùjùf P
1
P

2
 = Iy

2
 – y

1
I ùja ö

^òcÜùe icûjòZ C\ûjeYMêWÿòKùe \ìeZû iìZâe _âùdûM Keû~ûAQò ö
C\ûjeY -1 : P(0, –5) I Q(4, –6) c¤ùe \ìeZû ^òeì_Y Ke ö
icû]û^ : GVûùe x

1
 = 0, y

1
 = –5, x

2
 = 4, y

2
 = –6

@ZGa PQ =  ( ) ( )x x y y
1 2

2

1 2

2− + −

= ( ) (– ( )) ( ) (– )0 4 5 6 4 5 6 16 1 17
2 2 2 2− + − − = − + + = + =   (C�e) ö

C\ûjeY - 2 :  _âcûY Ke ù~, A(0,6), B(2,3) I C(4,0) aò¦ê Zâd GKùeLòd ö

icû]û^ : AB =  ( ) ( )0 2 6 3 4 9 13
2 2− + − = + = ,

BC = ( ) ( )2 4 3 0 4 9 13
2 2− + − = + =  Gaõ

AC = ( ) ( )0 4 6 0 16 36 52 2 13
2 2− + − = + = =

GVûùe flý Ke :   AB + BC = 13  + 13  = 2 13  = AC

iêZeûõ A, B I C aò¦ê Zâd GK ùeLúd Gaõ A-B-C (_âcûYòZ)
C\ûjeY -3 : _âcûY Ke ù~ A(–2,3), B (5, –2), C(3,–4) aò¦êZâd GK ic\ßòaûjê D e gúhð aò¦ê ö
icû]û^ : A(–2,3), B (5, –2), C(3,–4)  Zò^òùMûUò \� aò¦ê ö \ìeZû iìZâ _âùdûM Kùf

AB = ( ) ( ( )) ( ) ( )− − + − − = − + = + =2 5 3 2 7 5 49 25 74
2 2 2 2

CB = ( ) ( ( )) ( ) ( )3 5 4 2 2 2 4 4 2 2
2 2 2 2− + − − − = − + − = + =

AC = ( ) ( ( )) ( ) ( )− − + − − = − + = + =2 3 3 4 5 7 25 49 74
2 2 2 2

GVûùe flý Ke : AB = AC = 74 , Þ D ABC ic\ßòaûjê (_âcûYòZ)
C\ûjeY - 4 : y -@l C_ùe A (6, 5) I B (-4, 3)  aò¦ê \ßd Vûeê ic\ìea�úð aò¦êUò iÚòe Ke ö
icû]û^ : cù^Ke y -@l C_eòiÚ ù~ ùKøYiò aò¦ê P e iÚû^ûu (0,y) ö _âgÜû^ê~ûdú  AP=BPö

AP =  ( ) ( )0 6 5
2 2− + −y  Gaõ BP = ( ) ( )− − + −4 0 3

2 2y
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  Þ ( ) ( ) ( ) ( )0 6 5 4 0 3
2 2 2 2− + − = − − + −y y (Q AP = BP)

Þ  36 5 16 3
2 2+ − = + −( ) ( )y y  Þ 36 + y2 – 10y + 25 = 16 + 9 – 6y + y2

Þ10y – 6y = 36 + 25 – 16 – 9 Þ 4y = 36    Þ y = 9

ùZYê A(6,5) I B (–4, 3) aò¦ê\ßdeê ic\ìea�ðú y -@l C_eòiÚ aò¦êUò P(0,9)ö
C\ûjeY - 5 : _âcûY Ke ù~, A(1,0), B(5,3) I C(4, –4) aò¦êZâd GK icùKûYú ic\ßòaûjê

ZòâbêRe gúhð ö
icû]û^ : \� aò¦êZâd A(1,0), B(5,3) I C(4, –4)

@ZGa AB = ( ) ( ) ( )1 5 0 3 4 3 16 9 25 5
2 2 2 2− + − = − + − = + = =a f

BC = ( ) ( ( )) ( ) ( )5 4 3 4 1 7 1 49 50 5 2
2 2 2 2− + − − = + = + = =

CA = ( ) ( ) ( )4 1 4 0 3 4 9 16 25 5
2 2 2 2− + − − = + − = + = =a f

\ AB = CA Gaõ ù~ùjZê AB2 + AC2 = 52 + 52 = 50 = BC2,

\  D ABC GK icùKûYú ic\ßòaûjê ö (_âcûYòZ) ö

C\ûjeY - 6 : A(3,5) I B(–2,4) \êAùMûUò \� aò¦ê ö AB  e ic\ßòL�K f´ y -@lKê C
aò¦êùe ùQ\ Kùf C aò¦êe iÚû^ûu ^òeì_Y Ke ö

icû]û^ : C aò¦êUò y -@l C_eòiÚ ùjZê Gjûe iÚû^ûu cù^Ke (0,y) ö ù~ùjZê C aò¦êUò AB

e ic\ßòL�K f´ C_ùe @aiÚòZ; Gjû Cbd A I B aò¦ê Vûeê ic\ìea�úð ö @[ûðZþ AC = BC

AC =  ( ) ( )3 0 5
2 2− + − y Gaõ  BC = ( ) ( )− − + −2 0 4

2 2y

Q AC = BC Þ ( ) ( ) ( ) ( )3 0 5 2 0 4
2 2 2 2− + − = − − + −y y Þ32+(5 –y)2 = (–2)2 + (4–y)2

Þ 9 + 25 - 10y + y2 = 4 + 16 - 8y + y2 Þ 2y = 14  Þ y = 7

\ C aò¦êe iÚû^ûu (0,7) (C�e) ö
C\ûjeY - 7 : _âcûY Ke ù~ P(2–2), Q(8,4), R(5,7) I S(–1,1) ùMûUòG @ûdZPòZâe gúhðaò¦ê

@U«ò ö

icû]û^ : PQ =  ( ) ( ( ))8 2 4 2 6 6 6 2
2 2 2 2− + − − = + = ;

                  QR = ( ) ( ) ( ) ( )5 8 7 4 3 3 3 2
2 2 2 2− + − = − + = ;
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RS = ( ) ( ) ( ) ( )− − + − = − + − =1 5 1 7 6 6 6 2
2 2 2 2  Gaõ

. SP = ( ( )) ( ) ( )2 1 2 1 3 3 3 2
2 2 2 2− − + − − = + − =

@[ðûZþ  PQ = RS I QR = SP

_ê^½ PR2 = (5 – 2)2 + {7 – (–2)}2 = 32 + 92 = 90

Gaõ PQ2 + QR2 = (6 2 )2 + (3 2 )2 = 90 = PR2 Þ mÐPQR = 900

\ PQRS GK @ûdZPòZâ ö (_âcûYòZ)
aò.\â. : PQRS GK @ûdZPòZâ ùjaû _ûAñ PR = QS e _âcûY ~ù[Á ö

@ ê̂gúk^ú - 6 (a)

1. ò̂cÜfòLôZ _âùZýK ùlZâùe aò¦ê\ßd c¤ùe \ìeZû ò̂�ðd Ke ö
(i) (0, 0) I (4, 3) (ii) (0, 2) I (-6, 2)

(iii) (-3, 0) I (5, 6) (iv) (2, 4) I (1, 3)

(v) (-2, -2) I (-3, -5) (vi) (a, -b) I (-a, b)

2. ̂ òcÜfòLôZ ùKCñ aò¦ê\ßd cìkaò¦ê Vûeê ic\ìea�úð iÚòe Ke ö

(i) (0, 1) I (-1, 0) (ii) (2, 3) I (4, 
3

2
)

(iii) ( 7 19, ) I ( − −7 19, ) (iv) (4, –2) I (2, 4) (v) (0, 4) I (2, 2)

3. _âcûY Ke ù~ ò̂ùcÜûq gúhðaò¦ê aògòÁ ABC ZòâbêRcû^ icùKûYú ö _âùZýK ùlZâùe ùKCñ
   ùKûYUò icùKûY \gûð@ ö

(i) A (3, 3), B(9, 0) I C(12, 21) (ii) A(1, 1) B(3, 4) I C(0, 6)

(iii) A(–1, –2), B(5, –2) I C(5, 6) (iv) A(12, 8), B(–2, 6) I C(6, 0)

(v) A(1, 6), B(5, –1) I C(7, 2)

4. \gûð@ ù~ ò̂ùcÜûq gúhðaò¦ê aògòÁ ABC ZòâbêRcû^ ic\ßòaûjê ö
(i) A (8, 2), B(5, –3) I C(0, 0) (ii) A(0, 6) B(–5, 3) I C(3, 1)

(iii) A (8, 9), B(–6, 1) I C(0, –5) (iv) A(7, 1) B(11, 4) I C(4, –3)

(v) A (0, 0), B(4, 0) I C(0, – 4) (vi) A(2, 2) B(–2, 4) I C(2, 6)

5. \gûð@ ù~ ò̂cÜfòLôZ aò¦êMêWÿòK _ûgßðùe iìPòZ PòZâKê MV^ Kea ö
(i) (1, 1), (–1, –1), ( , )− 3 3 (icaûjê ZòâbêR)
(ii) (3, –3), (–3, 3), ( , )3 3 3 3 (icaûjê ZòâbêR)
(iii) (1, 2), (3, 4) I (5, 8) (aòhcaûjê ZòâbêR)
(iv) (1, 2), (2, 4) I (3, 5) (aòhcaûjê ZòâbêR)
(v) (–2, 3), (8, 3) I (6,7) (icùKûYú ZòâbêR)
(vi) (–6, –8), (–16, 12) I (–26, –18) (icùKûYú ic\ßòaûjê ZòâbêR)

P(2–2) Q(8,4)

S(–1,1) R(5,7)

(PòZâ 6.3)
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6. \gûð@ ù~ ò̂cÜfòLôZ aò¦êMêWÿòK _ûgßðùe iìPòZ PòZâKê MV^ Keòa ö
(i) (–8, 3), (–2, –1), (6, –2) I (0, 2) (iûcû«eòK PòZâ)
(ii) (–2, –1), (1, 0), (4, 3)  I (1, 2) (iûcû«eòK PòZâ)
(iii) (0, –1), (2, 1), (0, 3)  I (–2, 1) (aMð PòZâ)
(iv) (0, 5), (–1, 2), (–4, 3)  I (–3, 6)  (aMð PòZâ)
(v) (–2, 3), (–4, –1), (–6, 0)  I (–4, 4)  (@ûdZ PòZâ)

7. \gûð@ ù~ P(1, 1) aò¦ê A (0,2), B (2, 0) I C (0, 0) aò¦êcû^u Vûeê ic\ìea�úð ö
8. x e ùKCñ cû^ _ûAñ C (x, 3) aò¦ê, A (2, 4) I B (3, 5) aò¦ê\ßd Vûeê icû^ \ìeùe ejòa ?
9. P (2, y) aò¦ê Q (–1, 2) aò¦ê Vûeê 5 GKK \ìeùe ejòùf, y e cìfý ^òeì_Y Ke ö
10. \gûð@ ù~ A (1, 1), B (2, 2) I (C (3, 3) aò¦êZâd GK iekùeLûùe ejòùa ö
11. \gûð@ ù~ A (1, 4), B (–1, 6), C (2, 3) aò¦êZâd GKùeLôd ö
12. _âcûY Ke ù~, (1, 0), (2, –3)  Gaõ (–1, 6) aò¦êZâd GKùeLôd I (1, 0) aò¦êUò @^ý \êA aò¦êe

c¤a�úð @ùU ö
13. x @l C_ùe GK aò¦êe iÚû^ûu iÚòe Ke ~ûjû (5, 4)  I (–2, 3) iÚû^ûu aògòÁ aò¦ê\ßdVûeê

ic\ìea�úð ùja ö
14. ~\ò O (0, 0), A (1, 2), B (3, 8) Gaõ C (3, –1) jêG, ùZùa \gûð@ ù~, AB = 2CO ö
15. ùMûUòG icaûjê ZâòbêRe \êA gúhðaò¦êe iÚû^ûu (0, 3) aò¦ê (4, 3) ùjùf, ZéZúd gúhðaò¦êe iÚû^ûu

iÚòe Ke ö
6.4 aòbûR^ iìZâ (Division Fermula) :

iõmû : @«aòðbûR^ :
~\ò A – P – B jêG, @[ûðZþ AB  C_ùe A I B aò¦ê\ßde c¤a�úð P aò¦ê jêG, ùZùa AB  ùeLûL�

P aò¦êùe AP  I PB ùeLûL�ùe @«aòðbq jêG ö

G ùlZâùe AP + PB = AB jêG I @«aòðbq ùjûA[ôaû \êA ùeLûL�e ù\÷Nðýe @^ê_ûZ AP : PBö

~\ò P aò¦ê AB  ùeLûL�Kê m : n @^ê_ûZùe @«aòðbq Kùe, @ûùc ùfLôaû ù~, PA

PB
= 

m

n
 ö

A  P B
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Kò«ê P aò¦ê BA  ùeLûL�Kê r : s @^ê_ûZùe @«aòðbq Kùf, @ûùc ùfLôaû ù~, PB

PA

r

s
=  ö

C__û\ý - 2 :

A (x
1
, y

1
) I B (x

2
, y

2
) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL� AB , ~\ò P (x, y) aò¦ê\ßûeû m : n

@^ê_ûZùe @«ðaòbûRòZ jêG, ùZùa P aò¦êe iÚû^ûu mx nx

m n

my ny

m n
2 1 2 1

+
+

+
+

F
HG

I
KJ

,  ùja ö

\� : iÚû^ûu icZkùe AB  ùeLûL� C_eòiÚ P G_eò GK aò¦ê ù~_eò AP

BP

m

n
=  ö

cù^Ke A, B I P aò¦êe iÚû^ûu ~[ûKâùc (x
1
, y

1
), (x

2
, y

2
)  Gaõ (x, y) ö

_âûcûYý : P aò¦êe iÚû^ûu (x, y) = 
mx nx

m n

my ny

m n
2 1 2 1

+
+

+
+

F
HG

I
KJ

,

@u^ : A, P I B eê x- @l _âZò ~[ûKâùc AC ,  PM  Gaõ BD  f´ Gaõ AS PM⊥ , PT BD⊥

@u^ Ke ö
_âcûY : D ASP Gaõ D PTB ZòâbêR\ßd c¤ùe

mÐPSA = mÐBTP = 900

mÐPAS = mÐBPT (@^êeì_)
\ D ASP I D PTB \ßd i\ég, @[ûðZþ D ASP ~ D PTB ö

ùZYê AS

PT

PS

BT

PA

PB

m

n
= = =   @[ûðZþ AS

PT

m

n
=  Gaõ PS

BT

m

n
=

cûZâ AS = CM = x – x
1
,  PT = MD = x

2
 – x  Gaõ PS = PM – SM = PM – AC = y – y

1

BT = BD – TD = TD – PM = y
2
 – y

O

Y

Y /

XX /

A(x
1
 , y

1
)

P(x , y)

B(x
2
 , y

2
)

C M D

S

T

(PòZâ 6.4)
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@ ê̂iò¡û« - 1:  ~\ò P aò¦êUò AB  ùeLûL�e c¤aò¦ê jêG, ùi ùlZâùe m = n jêG Gaõ

                 c¤aò¦ê P e iÚû^ûu (x, y) = 
x x y y
1 2 1 2

2 2

+ +F
HG

I
KJ

,  jêG ö

C\ûjeY- 8 :  (1,–2) I (–3,–4) aò¦ê\ßdKê ù~ûMKeê[ôaû ùeLûL�e c¤aò¦ê e iÚû^ûu ^ò�ðd Ke ö
icû]û^ : cù^Ke A(1, –2) I B(–3, –4) \êAUò \� aò¦ê I P(x, y), AB  ùeLûL�e c¤aò¦ê ö
GVûùe x

1
 = 1, y

1
 = –2, x

2
 = –3, y

2
 = –4

c¤aò¦êe x- iÚû^ûu = x x
1 2

2

1 3

2

+ = −
 = –1  I y- iÚû^ûu = 

y y
1 2

2

2 4

2

+ = − −
= –3

\ c¤aò¦ê ùjfû P(1, -3)ö

AS

PT

x x

x x

m

n
= −

−
=1

2

   Þ mx
2 
– mx = nx – nx

1
 Þ mx

2
 + nx

1
 = mx + nx

 Þ x(m + n) = mx
2
 + nx

1
 Þ x = 

mx nx

m n
2 1

+
+

ùijò_eò, PS

BT

y y

y y

m

n
=

−
−

=1

2

 Þ my
2
 – my = ny –  ny

1
 Þ my

2
 + ny

1
 = my + ny

  Þ y (m + n) = my
2
 + ny

1
 Þ y = 

my ny

m n
2 1

+
+

ùZYê A (x
1
, y

1
) I B (x

2
, y

2
) aò¦ê\ßde iõù~ûMKûeú ùeLûL� AB  Kê m : n @^ê_ûZùe @«aòðbq

Keê[ôaû aò¦ê P e iÚû^ûu (x, y) = 
mx nx

m n

my ny

m n
2 1 2 1

+
+

+
+

F
HG

I
KJ

,  @ùU ö

iìP^û : A, B I P aò¦ê ù~ùKøYiò _û\ (quadrant) ùe ejòùf c¤ . aò¦êe iÚû^ûu C_ùeûq iìZâ
@^êiûùe ^ò�ðd Keòùja ö (@«aòðbûR^ ùlZâùe)

\âÁaý : (i) ~\ò A–B–P jêG, @[ûðZþ AB
→  C_eòiÚ P GK aò¦ê jêG, ùZùa AB , P aò¦ê \ßûeû AP

I BP ùeLûL�ùe ajòaòðbq ùjûAQò ùaûfò Kêjû~ûG ö
(ii)  GVûùe ajòaòðbûR^e @^ê_ûZ AP : BP ùja I AP–PB = AB ùja ö

(iii) 
AP

BP
 < 1 ùjùf P –A–B Gaõ AP

BP
> 1 ùjùf A – B – P ùja ö

(iv) A(x
1
, 

 
y

1
) I B(x

2
, 

 
y

2
) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL� AB , ~\ò P(x,y) \ßûeû m:n

@^ê_ûZùe ajòaòðbûRòZ jêG ùZùa P(x, y) aò¦êe iÚû^ûu mx nx

m n

my ny

m n
2 1 2 1

−
−

−
−

F
HG

I
KJ

, ùja ö

A B P
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C\ûjeY - 9 : ùMûUòG ùeLûL�e GK _âû«aò¦ê (3,5) I Gjûe c¤aò¦ê (2,1) ùjùf, @^ý
_âû«aò¦êUò ^ò�ðd Ke ö

icû]û^ : cù^Ke @^ý _âû«aò¦êUò ùjfû P(x
2
, y

2
) ö

GK _âû«aò¦ê (x
1
, y

1
) = (3, 5) Gaõ c¤aò¦ê (x, y) = (2, 1)

iìZâû^êiûùe, x = 
x x
1 2

2

+
 aû x

2
 = 2x

 
– x

1
 = 2 ̈  2 – 3 = 1

Gaõ y =  
y y
1 2

2

+  aû y
2
 = 2y – y

1
 = 2 ̈  1 – 5 = –3

\ @^ý _âû«aò¦êUò ùjfû : (1, –3) ö
C\ûjeY - 10 :  A(2, 3) I B(5, -3) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê 1:2 @^ê_ûZùe @«ðaòbq

Keê[ôaû aò¦êe iÚû^ûu ^ò�ðd Ke ö
icû]û^ : GVûùe x

1
 = 2, y

1
 = 3; x

2
 = 5, y

2
 = -3; m = 1, n = 2

iêZeûõ, (i). @«aòðbq Keê[ôaû aò¦êUò P(x, y) ùjùf, P aò¦êùe

x- iÚû^ûu = mx nx

m n
2 1

1 5 2 2

1 2

+
+

= +
+

x x
 = 3  Gaõ y- iÚû^ûu = my ny

m n
2 1

1 3 2 3

1 2

+
+

= − +
+

x( ) x
 = 1

ùZYê AB  Kê @«aòðbq Keê[ôaû . aò¦êùe iÚû^ûu ùjfû : (3, 1) ö
C\ûjeY - 11 : iÚû^ûu RýûcòZò iûjû~ýùe _âcûY Ke ù~, ùKøYiò ZòâbêRe \êAaûjêe c¤aò¦êKê

ù~ûM Keê[ôaû ùeLûL�e ù\÷Nðý, ZéZúd aûjêe ù\÷Nðýe @ù¡ðK @ùU ö
icû]û^ : cù^Ke ABC GK ZòâbêR ~ûjûe ~[ûKâùc A, B, C I (x

1
, y

1
), (x

2
, y

2
) I (x

3
, y

3
) ö

P I Q aò¦ê\ßd ~[ûKâùc AB  I BC  e c¤aò¦ê ö

\ P aò¦êe iÚû^u = x x y y
1 2 1 2

2 2

+ +F
HG

I
KJ

,  Gaõ

Q aò¦êe iÚû^ûu = x x y y
2 3 2 3

2 2

+ +F
HG

I
KJ

,

AC  = ( ) ( )x x y y
3 1

2

3 1

2− + −

Gaõ PQ = 
( ) ( ) ( ) ( )x x x x y y y y

2 3 1 2

2

2 3 1 2

2

2 2 2 2

+ − +R
S
T

U
V
W

+ + − +R
S
T

U
V
W

= 
1

4

1

4
3 1

2

3 1

2( ) ( )x x y y− + − = 
1

2
3 1

2

3 1

2( ) ( )x x y y− + − = 
1

2
AC  (_âcûYòZ)

P Q

B(x
2
, x

2
)

A(x
1
, y

1
) B(x

3
, y

3
)

(PòZâ 6.5)
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aòKÌ _âcûY :
DOAC e O(0,0), C(a,0) Gaõ A(x,y)

P I Q e iÚû^ûu ~[ûKâùc P
x y

2 2
,F

HG
I
KJ  I Q

x a y+F
HG

I
KJ2 2

,

PQ = x x a y y

2 2 2 2

2 2

− +F
HG

I
KJ

+ −F
HG

I
KJ

   = −F
HG
I
KJ

= = =a a
a OC

2 4

1

2

1

2

2 2

   \ PQ = 
1

2
OC  (_âcûYòZ)

@ ê̂gúk^ú - 6(b)

1. a§^ú c¤eê iVòKþ C�eUò aûQò gì̂ ýiÚû^ _ìeY Ke ö
(i) ~\ò (1, –2) aò¦êUò (4, 2) I (K, –6) aò¦ê\ßde c¤aò¦êe iÚû^ûu jêG, ùZùa k = ------ ö

[–2, 2, –4, 4]

(ii) (–2, 3) I (3, –2) aò¦ê\ßde c¤aò¦êe iÚû^ûu ùjCQò ------ ö ( , ), , , , , ,11
1

2

1

2

5

2

5

2

1

2

1

2

F
HG

I
KJ
F
HG

I
KJ

− −F
HG

I
KJ

L

N
M

O

Q
P

(iii) GK ùeLûL�e c¤aò¦ê ùjCQò cìkaò¦ê ~\ò ùeLûL�Uòe GK _âû«aò¦ê (2, 3) jêG, ùZùa @^ý

_âû«aò¦êUòe iÚû^ûu ùja ----- ö      [(-2, 3), (2, -3), (-2, -3), 
1

2

3

2
,F

HG
I
KJ ]

(iv) (0, 2) I (2, 0) aò¦ê\ßde ùeLûL�Kê ö 3 : 2 @^ê_ûZùe @«aòðbûq Keê[ôaû aò¦êe iÚû^ûu -- ö
4

3

2

3

2

3

4

3
2 4 4 2, , , (– , )( , )F

HG
I
KJ
F
HG

I
KJ

−L

N
M

O

Q
P

2. ̂ òcÜfòLôZ _âùZýK ùlZâùe \� aò¦êcû^uê ù~ûMKeê[ôaû ùeLûL�e c¤aò¦êe iÚû^ûu ò̂�ðd
Ke ö
(i) (3, 4), (1, -2) (ii) (-1, 3), (4, 0)     (iii) 

1

2

1

3

1

3

1

2
, , ,F

HG
I
KJ
F
HG

I
KJ (iv) (0, -3), (-4, 0)

(v) (-1, -2), (3, -1) (vi) (a, b), (c, d)   (vii) (-2, 1), (-3, -4) (viii) (at
1
2, 2at), (at2

2
, 2at

2
)

3. ^òcÜfòLôZ _âùZýK _âgÜùe \� \êAaò¦êKê  ù~ûM Keê[ôaû ùeLûL�e c¤aò¦êe iÚû^ûu ùjCQò
(–1, 2) ö _âùZýK ùlZâùe h I k e cû^ ^ò�ðd Ke ö
(i) (h, –1), (2, k) (ii) (5, 3), (h, k)

(iii) (1 + h, k), (k, –h – 1) (iv) (h – k, k – h),  (2h, 2k)

P Q

A(x,y)

C(a,0)(0,0)O

(PòZâ 6.6)

Y

X
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4. (0, 0) GK ùeLûL�e c¤aò¦êe iÚû^ûu ö ~\ò ùeLûL�e GK _âû«aò¦êe iÚû^ûu (2, 3) jêG, ùZùa
@^ý _âû«aò¦êUòe iÚû^ûu ^ò�ðd Ke ö

5. GK ùeLûL�e GK _âû«aò¦ê I c¤aò¦êe iÚû^ûu ~[ûKâùc (-2, 4) Gaõ (1, 2), ùZùa @^ý
_âû«aò¦êUòe iÚû^ûu ^ò�ðd Ke ö

6. ùMûUòG ùeLûL�e GK _âû«aò¦ê I c¤aò¦êe iÚû^ûu ~[ûKâùc (3, 5) Gaõ (2, 1) ùjùf, @^ý
_âû«aò¦êUòe iÚû^ûu iÚòe Ke ö

7. x I y e ùKCñ cìfý _ûAñ (6, -2) I (2, –4) aò¦ê\ßdKê iõù~ûM Keê[ôaû ùeLûL� Gaõ (x, 1) I
(-2, y) aò¦ê\ßdKê iõù~ûM Keê[ôaû ùeLûL� _eÆeKê ic\ßòL� Keòùa ö

8. (2, 3) I (1, 4) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê 3 : 2 @^ê_ûZùe @«aòðbq Keê[ôaû aò¦ê e
iÚû^ûu ^ò�ðd Ke ö

9. (-2, 3) I (5, -7) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê 3 : 4 @^ê_ûZùe @«aòðbq Keê[ôaû aò¦êe
iÚû^ûu ^ò�ðd Ke ö

10. ~\ò (5, 9) aò¦êUò, (7, -3) I (4, k) Kê iõù~ûM Keê[ôaû ùeLûL�Kê 2 : 1 @^ê_ûZùe @«aòðbq Kùe,
ùZùa k e cìfý ^ò�ðd Ke ö

11. iÚû^ûu RýûcòZò iûjû~ýùe _âcûY Ke ù~, ùKøYiò ZâòbêRe c¤cûZâd GK aò¦êMûcú ö
iìP^û : (i) c¤cûZâde ùQ\aò¦êKê beùK¦â  (Centroid) Kêjû~ûG ö

 (ii) beùK¦â c¤cûKê 2:1 @^ê_ûZùe @«aòðbq Kùe ö
12. (h,5), (–4,k) I (8,9) aò¦êcû^ue \ßûeû MVòZ ZâòbêRe beùK¦âe iÚû^ûu (–2, 6) ùjùf h I k e

cìfý ^òeì_Y Ke ö
13. D ABC e beùK¦âe iÚû^ûu (1, 1) ö A (3, -4), B (-4, 7) ùjùf, C aò¦êe iÚû^ûu iÚòe  Ke ö
14. ùMûUòG ZòâbêRe gúhðaò¦êe iÚû^ûu cû^ (-4, 1) I (3, -4) Gaõ (1, 3) ùjùf, \gûð@ ù~, Gjûe

beùK¦â cìk aò¦ê ùja ö
15. A I B aò¦êe iÚû^ûu ~[ûKâùc (1, 2) I (5, -4) ö AB  ùeLûL� C_ùe  GK aò¦ê iÚòe Ke,

ù~_eò aò¦êUòe A aò¦êVûeê \ìeZû, B aò¦êVûeê \ìeZûe 3 MêY ùja ö
16. (1,5) I (7,2) iÚû^ûu aògòÁ aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê icZâòL� Keê[ôaû aò¦ê\ßde

iÚû^ûu ^ò�ðd Ke ö
17. O(0,0), A(2a, 0) I B(0, 2b) ùjùf \gûð@ ù~ OAB GK icùKûYú ZâòbêR Gaõ Gjûe K�ðe

c¤aò¦ê ZâòbêRe gúhð aò¦êcû^uVûeê icû^ \ìeùe @aiÚòZ ö
18. iÚû^ûu RýûcòZò iûjû~ýùe _âcûY Ke ù~ GK iûcû«eòK PòZâe K�ð\ßd _eÆeKê ic\ßòL� Ke«ò ö
19. iÚû^ûu RýûcòZò iûjû~ýùe \gûð@ ù~, ùMûUòG @ûdZPòZâe K�ð\ßd iaðic Gaõ _eÆeKê

ic\ßòL� Ke«ò ö
iìP^û : PZêbêðR ABCD ùe A,B,C,D e iÚû^ûu ~[ûKâùc (0,0), (a,0), (a,b)  I (0,b) ̂ ò@ ö
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20. _ûgßðiÚ PòZâùe ABC GK icaûjê ZâòbêR  ö A aò¦êe iÚû^ûu (a, 0) ùjùf,
(i)  @^ý gúhðaò¦ê\ßde iÚû^ûu ^ò�ðd Ke ö
(ii) aûjêcû^ue ù\÷Nðý ^ò�ðd Ke ö
(iii) BE c¤cûe ù\÷Nðý ^ò�ðd Ke ö
(iv) G aò¦êe iÚû^ûu ^ò�ðd Ke ö

6.5 ZòâbêRe ùlZầ k (Area of a triangle) :

@ûùc RûYê ù~, ùMûUòG Uâû_òRòdcþe ùlZâ`k = 1
2
 CyZû ¨ icû«e aûjê\ßde ù\÷Nðýe icÁò ö

Gjò iìZâ aýajûe Keò ZâòbêRe gúhð aò¦êcû^ue iÚû^ûu \� [ôùf, ZâòbêRUòe ùlZâ`k ^ò�ðd
Keòùja ö

C__û\ý - 3 : ùMûUòG ZâòbêRe gúhð aò¦êcû^ue iÚû^ûu (x
1
, y

1
) (x

2
, y

2
) Gaõ (x

3
, y

3
) ùjùf,

ZâòbêRUòe ùlZâ`k =  1
2 I{x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )}I

(Q ùlZâ`k GK ]^eûgò, ùZYê GVûùe cWêýfiþ I    I PòjÜ aýajûe Keû~ûAQò ö)
\� : icZkùe GK ZâòbêR ABC ^ò@û~ûC ö  Gjûe gúhðaò¦ê A,B,C  cû^ue iÚû^ûu ~[ûKâùc

 (x
1
, y

1
), (x

2
, y

2
) Gaõ (x

3
, y

3
) ö

_âûcûYý : D ABC e ùlZâ`k = 1
2 I{x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )}I

@u^ : A,B I C aò¦êcû^ueê x- @l _âZò ~[ûKâùc AL BM,  I CN  f´cû^ @u^ Ke ö
_âcûY : iÚû^ûue iõmû @^ê~ûdú OL = x

1
, OM = x

2
, ON = x

3
  I AL = y

1
, BM = y

2
, CN = y

3

PòZâùe ML = OL – OM = x
1
 – x

2  
I MN = ON – OM =  x

3
 – x

2

O

C

F
G

B

Y

Y/

XX/

A(a,0)

(PòZâ 6.7)

O

Y

X
M(x

2
,0) L(x

1
,0)

B(x
2
,y

2
) C(x

3
,y

3
)

A(x
1
,y

1
)

M(x
3
,0)

(PòZâ 6.8)



[ 115 ]

@uòZ PòZâeê Gjû ÆÁ ù~, ABC ZâòbêRe ùlZâ`k = ALMB Uâû_òRòdcþe ùlZâ`k + ALNC

Uâû_òRòdcþe ùlZâ`k – BCNM Uâû_òRòdcþe ùlZâ`k
= 1

2
ML(LA + MB) +

1

2
LN(LA + NC)–  

1

2
MN(MB+NC)

(Q Uâû_òRòdcþe ùlZâ`k = 1

2
 ¨ CyZû ¨ icû«e aûjê \ßde ù\÷Nðýe icÁò)

= 1

2
 [(x

1
 – x

2
 ) (y

1
 + y

2
 ) + (x

3
– x

1
 ) (y

1
+ y

3
 ) – (x

3
– x

2
 ) (y

2
+ y

3
 )]

= 1

2
 [x

1
(y

1
 + y

2
 – y

1
+ y

3
 ) – x

2
(y

1
+ y

2 
 – y

2
 – y

3
) + x

3
(y

1
+ y

3 
 – y

2
 – y

3
) ]

= 1

2
 {x

1
(y

2
 – y

3
 ) + x

2
(y

3 
 – y

1
 ) + x

3
(y

1
 – y

2
 ) ]

= 1
2

I {x 1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I   (_âcûYòZ)

@ ê̂iò¡û« - 1:
~\ò ZâòbêRe Zò^ò gúhðaò¦ê GK iekùeLûùe ejòùa, ùZùa ZâòbêRUòe ùlZâ`k gì^ ùja Gaõ

aò_eúZ _ùl ùKøYiò ZâòbêRe ùlZâ`k gì^ ùjùf, gúhðaò¦êZâd GK iekùeLûùe ejòùa ö
GYê ù~ùKøYiò \� aò¦êZâd (x1

, y
1
) (x

2
, y

2
) Gaõ (x3

, y
3
)  GK iekùeLûùe ejòaûe @ûagýK I

~ù[Á i�ð (necessary and sufficient condition) Uò ùjfû,
x

1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 ) = 0

@ ê̂iò¡û« - 2:

~\ò ZòâbêRe GK gúhðaò¦êe iÚû^ûu cìkaò¦ê jêG ùZùa ZâòbêRe ùlZâ`k = 1

2
[x

1
y

2 
– x

2
y

1
]

ùja, ù~ùZùaùk ZâòbêRe gúhðaò¦êcû^ue iÚû^ûu (x1
, y

1
) (x

2
, y

2
) Gaõ (0, 0) ùja ö

@ ê̂iò¡û« - 3:
cù^Ke ABCD GK PZêbêðR ö Gjûe GK K�ð
AC  @u^ Kùf, @ûùc \êAUò ZâòbêR D ABC I ACD

_ûAaû ö ùZYê GK PZêbêðRe ùlZâ`k
= C_ô^Ü \êAùMûUò ZâòbêRe ùlZâ`ke icÁò ö

iìP^û : _â[c @¤ûdùe 2 x 2 cûUâòKèe WòUecò^û�, aòhdùe @ûùfûP^û Keû~ûAQò ö GVûe

ZâòbêRe ùlZâ`k  1

2
I {x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I  Kê GK 3 x 3 cûUâòKèe WòUecò^û�

cû¤cùe _âKûg Kùf,

A D

CB

(PòZâ 6.9)
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ZâòbêRe ùlZâ`k = 
1

2

1

1

1

1

2

1

1

1

1

1

1

1 1

2 2

3 3

1

2

3

2

1

3

3

1

2

x y

x y

x y

x
y

y
x

y

y
x

y

y
= − +
R
S
T

U
V
W  e ]^ûcôK cìfý @ùU ö

C\ûjeY - 12: ùMûUòG ZâòbêRe gúhðaò¦êcû^ue iÚû^ûu ~[ûKâùc (1, 3)(–7, 6) I (5, –1) ùjùf,
ZâòbêRUòe ùlZâ`_k ^ò�ðd Ke ö

icû]û^ : GVûùe (x
1
, y

1
) = (1, 3),   (x

2
, y

2
) = (–7, 6) , (x

3
, y

3
) = (5, –1)

ZâòbêRUòe ùlZâ`k  1
2

I {x 1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I

= 1

2
I 1{6– (–1)} + (–7) (–1–3) + 5 (3 –6)I

= 1
2

I (7+28–15)I = 10 (C�e)

C\ûjeY - 13: \gûð@ ù~, A(1, 2), B(0, 5),  C(2, –1) aò¦êZâd GK iekùeLûùe @aiÚòZ ö
icû]û^ : GVûùe (x

1
, y

1
) = (1, 2),   (x

2
, y

2
) = (0, 5) , (x

3
, y

3
) = (2, –1)

ABC ZâòbêRe ùlZâ`k  1
2

I {x 1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I

= 1

2
I 1{5– (–1)} + 0(–1,–2) + 2 (2 –5)I = 1

2
I (6 + 0 – 6)I = 0

ùZYê aò¦êZâd GK iekùeLûùe @aiÚòZ ö (C�e)
C\ûjeY - 14.

ùKøYiò PZêbêðRe gúhðaò¦ê A (–2, 1), B (1, 0), C (2, 3) I D (0, 4) ùjùf, Gjûe ùlZâ`k ^ò�ðd
Ke ö

icû]û^ : PZêbêðR ABCD e AC  K�ð @u^ Kùf, @ûùc DABC I + D ACD \êAUò ZâòbêR
_ûAaû ö

ùZYê ABCD PZêbêðRe ùlZâ`k = DABC e ùlZâ`k + D ACD e ùlZâ`k
D ABC ùlZâùe (x

1
, y

1
) = (–2, 1),

        (x
2
, y

2
)  = (1, 0), (x

3
, y

3
) = (2, 3)

D ACD ùlZâùe (x
1
, y

1
) = (–2, 1),

         (x
2
, y

2
) = (2, 3), (x

3
, y

3
) = (0, 4)

ùZYê ABCD PZêbêðRe ùlZâ`k

=  
1

2
I (–2)(0–3)+ 1(3–1) + 2(1–0)I + 

1

2
I (–2)(3–4)+ 2(4–1) + 0(1–3)I
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=  
1

2
I 6 + 2 + 2 I + 

1

2
I 2 + 6 + 0 I

=  
1

2
x  10 +  

1

2
x  8 = 5 + 4 = 9  aMð GKK  (C�e)

\âÁaý : ZâòbêRe ùlZâ`k =   1
2

1

1

1

1 1

2 2

3 3

x y

x y

x y

= 1

2
I {x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I

      iìZâ _âùdûM Keû~ûA_ûùe ö

@ ê̂gúk^ú - 6 (c)

1. a§^ú c¤eê iVòKþ C�eUò aûQò gì̂ ýiÚû^ _ìeY Ke ö
(i)  ùMûUòG ZòâbêRe gúhðaò¦êZâd (2,5), (–3,5) I (0,5) ùjùf, ZòâbêRUòe ùlZâ`k ----- ùja ö

[–5, 3, 0, 10]

(ii)  ~\ò a =  ------ jêG, ùZùa (a, –2), (2, 5) I (2, 10) aò¦ê\ßd GK iekùeLûùe ejòùa ö
[0, 3, 2, –2]

(iii) y e cû^ ----- _ûAñ (–2, –2), (0, y) I (3, 3) aò¦êZâd  GK iekùeLûùe ejòùa ö
[0, 2, 2, 3]

(iv) k e cû^ ----- _ûAñ (k, –2), (1, 4) Gaõ (–2, 7) aò¦êZâd  GKùeLôd ùjùa ö [3, –3, 2, –2]

(v) a e cû^ ----- _ûAñ (4, –5), (1, a) Gaõ (–2, 7) iÚû^ûu aògòÁ aò¦êZâd ùMûUòG ZòâbêRe gúhðaò¦ê
ùjùa ^ûjó ö

2. ̂ òcÜùe ùKùZK ZòâbêRe gúhðaò¦êZâde iÚû^ûu \ò@û~ûAQò ö _âùZýK ZòâbêRe ùlZầ k ò̂�ðd Ke ö
(i) (3, 0), (4, 5) I (2, 0) (ii) (0,0), (1, 0) I (1, 1)

(iii) (–2, 1), (2, –3) I (4, –4) (iv) (5, 7), (6, 4) I (2, –5)

(v) (5, 2), (–1, 3) I (1, –2)

3. \gûð@ ù~, \� aò¦êZâd GK iekùeLûùe @aiÚòZ ö
(i) (1, 1), (4, 3) I (–2, –1) (ii) (–1, –5), (0, –3) I (4, 5)

(iii) (1, 4), (3, -2) I (-3, 16) (iv) (–4a, –6a), (–a, –2a) I (5a, 6a)

(v) (–a, 2b), (0, b) I a b

2 2
,F

HG
I
KJ
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4. ùMûUòG ZòâbêRe gúhðaò¦êcû^ue iÚû^ûu (1, –3), (2, –5) I (x, 1) Gaõ  ùlZâ`k 4 aMð GKK
ùjùf, x e cû^ ^òeì_Y Ke ö

5. k e ùKCñ cìfý _ûAñ (3, –5), (k, 0) I (–4, 7) iÚû^ûu aògòÁ aò¦êcû^u \ßûeû MVòZ ZâòbêRe

ùlZâ`k 95
2

 aMð GKK ùja ?

6. (2, 3), (0, 5) I (1, y) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLûùe ejòùf, y  e cû^ ^òeì_Y Ke ö
7. k e ùKCñ cìfý _ûAñ (2, 3), (3, k) Gaõ  (5, 9) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLû C_ùe

@aiÚòZ ùjùa ?
8. ùKCñ i�ðùe (1, 1), (3, 5) I (x, y) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLûùe ejòùa, iÚòe Ke ö
9. GK PZêbêðRe gúhðaò¦êcû^ue iÚû^ûu (1, 0), (2, 4) (0, 5) I (–2, 1) ùjùf, Zûjûe ùlZâ`k

^ò�ðd Ke ö
10. GK PZêbêðRe gúhðaò¦êcû^ue iÚû^ûu (–2, 3) (3, –2), (7, 4) I (1, 5) ùjùf, Zûjûe ùlZâ`k

^ò�ðd Ke ö

11. D ABC ùe A aò¦êe iÚû^ûu (1,1) I AB , AC  aûjê \ßde c¤ aò¦ê ~[ûKâùc D(–1,–2) I
E(3,2) ùjùf B I C e iÚû^ûu ^ò�ðd Keò D ABC e ùlZâ`k iÚòe Ke ö

12. (3, 0),  (5, –1) I (p, p) aò¦êZâd GKùeLôd ùjùf p e cìfý ^òeì_Y Ke ö
13. (p, 2p),  (3p, 3p),   I (3, 1) aò¦êZâd GKùeLôd ùjùf p e cìfý ^òeì_Y Ke ö
14. (x, –1),  (2, –1), (2, 1) aò¦êZâd GKùeLôd ùjùf x e cìfý ^òeì_Y Ke ö
15.  (x, y) aò¦êUò (a, 0) I (0, b) aò¦ê \êAùMûUòe iõù~ûMKûeú iekùeLû C_ùe @aiÚòZ ùjùf _âcûY

Ke ù~, x

a

y

b
+ = 1 ö

16. _âcûY Ke ù~,(a, b), (a/, b/)  I (a – a/, b – b/)  aò¦ê Zâd GKùeLúd ^êjñ«ò ö
17. A(p+1, 1), B(2p+1, 3) I (2p + 2, 2p)  aò¦ê Zâd GK ùeLúd ùjùf p e cû^ iÚòe Ke ö
18. (x, y), (3,4) I (–5, – 6) aò¦ê Zâd GK ùeLúd ùjùf _âcûY Ke ù~ 5x – 4y +1 =0
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C�ecûkû
@ ê̂gúk^ú - 1(a)

1.(i) (–4, 4) (ii) (4,2), (iii) (0,–2), (iv) 4y–1, (v) 2x + 2, (vi) 
1

2
(x+3); 2. @^^ý icû]û^: (i),

(v); @iõLý icû]û^: (ii), (iv); icû]û^ @i¸a : (iii), (vi);  4. (i) 2:1, (ii) 1, (iii) 3, (iv) 12, (v)

± 6 ; 5.(i) x = 2, y = 2, (ii) x = 1, y = 1, (iii) x = –1, y = 1, (iv) x = 1, y = 1, (v) x=–1,
y= –1, (vii) x = 1, y = 4, (viii x = 7, y = –6, (ix) x = 3, y = 2, (x) icû]û^ @i¸a, (xi) x=1,

y = –4, (xii) x = 1, y =1; 6. (iv) –1,
1

2
; 7. (i) k ¹ –6, (ii) k ¹ –3, (iii) k ¹ 

36

5
, (iv) k ¹ 6, (v)

k ¹
−2
3

  (vi) k ¹ 6; 8.(i) k = 15, (ii) k = 16, (iii) k = 
8

3
 (iv) k = 9, (v) k = 

3

2
, (vi) k = 

−8
3

;

9. (i) k = 16, (ii) k = –15, (iii) k = 2, (iv) k = 3, (v) k = 16, (vi) k = 
−9
4

@ ê̂gúk^ú - 1(b)
1.(i) (5, 3) (ii) (3,–2), (iii) (1,2), (iv) (2, –3), (v) (1, –1), (vi) (–b, a+b); 2. (i) (4, 1) (ii)

(2,1), (iii) (–
1

3
, –1),  (iv) (5, –3), (v) (0,0), (vi) 

bc

b a

ac

b a− −
F
HG

I
KJ, , 3.(i)(3, –2), (ii) (3, –1), (iii)

(–5, 
2

3
), (iv) (a2, b2), (v)(2, –3), (vi) (9,4) ; 4. (i) 

1

4

1

3
,FHG
I
KJ , (ii) 

41

25

68

41
,F

HG
I
KJ , (iii) (3, –1), (iv)

(3,4), (v) a b
ab

a b
+

−
+

F
HG

I
KJ,

2
, (vi) (a,b), (vii) (3,2), (viii) (2,3), (ix) (3,2), (x) (2,6), (xi) (18,6),

(xii) (a,b);  5.(i) –30, (ii) 7, (iii) –20, (iv) 
−13
20

;  6. (i) (1,1), (ii) (1,2), (iii) (1,1), (iv) (2,1)

@ ê̂gúk^ú - 1(c)

1.90, 47; 2. 4.5 ùi.cò.; 3. 88 a.ùi.cò.;  4. 24, 5. 63 aû 36; 6. 5 aû 3; 7. 37; 8. 12, 17; 9. 
7

9
,

10.
12

25
; 11. 

3

2
 Uuû, 1

2
 Uuû;  12. 36 ahð, 12 ahð ; 13. ù\÷Nðý 17 ùi.cò. I _âiÚ 9 ùi.cò.; 14. 20

\ò^ I 30 \ò^,  15. 12  \ò^ I 24 \ò^; 16. 6000 Uuû I 5250 Uuû; 17. 40 ahð I 10 ahð; 18. 253

a.cò.; 19. 20, 30; 20. 
2

7
.

@ ê̂gúk^ú - 2(a)

1.(i) cìk\ßd aûÉa I @bò^Ü ö (ii)  _âùb\K 1 @ùU ö
(iii)  cìk\ßde icÁò – b

a
(iv) cìk\ßde MêY`k c

a

(v) 1 I –1 cìk aògòÁ \ßòNûZ icúKeYUò x2 – 1 = 0

(vi) x2 = 0 icúKeYe cìk icû^ @U«ò ö
(vii) cìk\ßde icÁò 2

3
(viii)  cìk\ßde MêY`k � 1

3

2.(i) x2 + 2x – 15 = 0, (ii) m = –1    (iii) p = 3, (iv) c = 
1

4
  (v) k = – 16, (vi) 5, (vii) 2 6
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3. (i) a (ii) a (iii) b (iv) d (v) c (vi) b (vii) b

4. (i) –3  I 2 (ii) 4 I 
1

2
(iii) 

3

7
 I − 1

2
(iv) 

1

3
16 220+d i  I 1

3
16 220–d i

(v) –2p I 3q (vi) 
−4 3

3
 I −2 3 (vii) 

− +3 2

5
 I − −3 2

5
 (viii) 

−2b

a
 I −2

3

b

a

(ix) − ± −a a b2
4

2
 (x) –a,  (a – b)

5. (i) 2, 
3

4
(ii) 

1

2
, 2 (iii) 2 , 1 (iv) a, 

1

a
(v) − − −1

3

3

2
, (vi) –23, 

5

2

(vii) 
2

3

3

4
,
−

(viii) 2, 
−5
6

(ix) –
4

3
, 
7

5
(x) 8, –8

6.   k=3,  7. P= 4, 8.
15

4
, 9.

11

2
, 10. p=2, 12.

229

36
; 13. 2p, 14. m=

1

2
, 2;  16. x2–3x – 10 = 0

@ ê̂gúk^ú - 2(b)
1. (i) x2 – 2x + 1 = 0  (ii) y2 + y – 20 = 0            (iii) x2 – 18x + 72 = 0    (iv) 0, 1

(v) n2+n–240=0 (vi) x2–13x+28=0,

(vii) x2 – 7x = 0 Kò´û t = x + 9  ùjùf t2 – t – 12 = 0    (viii) x2–12x+32 =0

2. (i) 16  (ii) 
5

4
 Kò´û 4

5
     (iii) 5, 6 (iv) 11, 12    (v) 9, 42

3.   24  4. 12 5. 48 Kò´û 16       6. 5 ùi.cò.,  7. 15 ùi.cò., 8 ùi.cò.     8. 12

9. 18 cò., 12 cò. 10. 3 Kò.cò. _âZò N�û 11. 5 Kò.cò. / N�û 12. 100

13. 56 cò.                   14. 25 Kò.cò. N�û _âZò 15. 2.5 còUe 16. 24

17. (i) –6, 1 (ii) 27, 
25

147
, (iii) 

1

4

5

12
, ,    (iv) 

− −3

4

3

2
, ,  (v) ± ±2 3, , (vi) –1,  1

(vii) –1,3, 1± 2 ,  (viii) ± ±1
1

2
, ,  (ix) 2, 

1

2
,  (x) 

1

8
,  (xi) 

3

2
, –

5

2
   (xii)  3, –

3

2

(xiii) –4, 9,           (xiv) 1, –1, 
− ±2 13

3
 (xv) 0, 2 ,  (xvi) 8, (xvii) 6

@ ê̂gúk^ú - 3(a)

1.(i) 8, (ii) 14, (iii) 13, (iv) 3, (v) 2, (vi) 11, (vii) 0.4, (viii)6, (ix)0.5,, (x) –5; 2. (ii) (vi) Gaõ
(viii); 3. (ii) 7, (iii) d Gaõ (viii) 3; 4. (i) 10, 15, 20, 25, (ii) 9, 13, 17, 21, (iii) 7,9,11,13, (iv)
3, 1, –1, –3, (v) 2, –1, –4, –7; 5. (i) 3, 4.5, 5.5 (ii) 0, 6, 10, (iii) 55, 85, 105, (iv) 14, 26, 34;

6. (i) 7, 10, 13, (ii) –10, –12, –14, (iii) 3, –1, –5, (iv) 15, 20, 25, (v) 2, 
7

2
 ,5, (vi) −

− −1

2

3

2

5

2
, , ;

7. T: (a), (d), (e), (f), (i); 8.(a) 465, (b) 100, (c) 240, (d) –15, (e)21, (f) 89, (g) 312, (h) –

777, (i) –270, (j) –2800, (k) 
n

2
(n+1), (l) –26

2

3
; 9. (a) 210, (b) –493, (c) 1,3,5,7,9 (d)

5,8,11,5795, (e) 3575, (f) 
n
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(c) 18648; (ii) (a) 210, (b) 1275, (iii) 3159, (iv) 2450, (v) 5625; 11. 6 aû 12; 12.(i) 4.6,8 aû
8,6,4, (ii) 3,5,7,9,11, 13 aû 13, 11, 9, 7, 5, 3; 13. 5,7,9 aû 9,7, 5; 15. 950; 16. 13267;
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1.(i) 0, (ii) 1, (iii) 
1

2
, (iv) 0.38, (v) 

3

4
, (vi) 1, (vii) 0.95; 2. 

8

15

7

15
, ; 3. 

1

3

2

3
, ; 4. 0; 5. 

3

5
;

6.
3

4

1

4
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2

3
, (iv) 

5

6
, (v) 1, (vi) 0; 4. 

1
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1
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; 12. 0.9, 0.6; 13. (i) 

3

4
 (ii) 

3

8
 (iii) 

3

4

(iv)
7

8
; 14. 

1

2
; 15. 

1

2
; 16. 

5

6

@ ê̂gúk^ú - 5(a)
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49.6, 13(i). 16, 14. f

1
 = 28, f

2
 = 24, 15. 40,  16.  n = 12, m = 10




