3 ens sarfifa
(Co-Ordinate Geometry)

9.01 YITdAT (Introduction)
gdacit merall # onfl da o1 Sl &1 s faan &, S gfdafeas st @&d 2 | o9 g9 deaifie
SRR &1 sead & | e famg a1 Reafa faf¥re wwamat, e ficens @'d 8, g1 1efid @ il 2 iR
AN g1 NERTT 3T gl BT o FHIER0T gRT Aefua fhar Siar ® | dvelfie wnfafa # fAdera! o1 garT 8=
B PR 3 <D SRRy BT I B |
9.02 &Idfd fAdeM®d (Cartesian co—ordinate)
AT fhdl TS # &1 TRER R XA XOX' 3R YOY' & S fb fdg O wR ufress
P 2 | 5% e fel(coordinate axes) H8d & MR O BT HeAldT (origin) Had & | XOX'
3R YOY' TR H4dd g, 3 XOX' 3R YOY' BT AHGIOG 216t AT iy fAdsnas aret

(rectangular axes) HEd % | v e s
N E— P y)
Ly
| (P1Te)
X" o x M X
(1)
)Y’
JATHIT 9.0

319 A H fadmg P & fFdeie 9d &) & oY fdmg P 9 XOX' A1 x-—3181 R &9 PM 3R YOY' a1 y-
&1 IR o PN STerd 8 | 9 fag O A4 M &1 fae g (OM = x) fa=g P &7 x—\<2n@ a1 <1 (abscissa) 3iR
M3 P& e T (MP =y) fig P &1 y—fdernia a1 dife (ordinate) dEarch 7 | fag s 491 x iR ®ife
y &, 05 (x, y) 31iq Px,y) deard & | A5 & Fcens aqa sid 3 (x, y) § Feiid &0 S 2| sriq
fag @ frdena foraa a7 x- e ugd iR p-frderna arg # foaa € ok 2 ored faRm () & 37T e
Y BT HIod A forad B
9.03 AT eI H I el & s (Sign of co—ordinate in quadrants)

3MPIT 9.02 #, IFT 318 XOX' 3R YOY' FATS Bl AR 9T # fawiforg &<l € | 7=
FIATY HEd & [ XOY, YOX', X'OY' 3R Y'OX B ser: verm, fgeir, qeira ok aqgel agarta
PEd & | T 6T OX 3R O il a1 e 3R OX' 3 O et & Feoeies e ¢ |

I 1 S TR
(G + 1 HGE1AN
X' 0O X
11 v
AR TPl 9.02
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afe gade 7 fedl fog P & fdenas (x, y) &1,
g Fgeater § x > 0, y > 0 ; Fewn® (+, +)
fgda =qarter # x < 0, y > 0 ; Fdena (-, +)
i agerter § x < 0,y < 0 ; frdena (-, -)
=gel =gate § x > 0, y < 0 ; Fderna (+,-)
feugofy -
() &R g P& dena (x, y) €, 91 39 P(x, y) o e 2 |
(i) fHe fag &1 o1, g o1 y—31eT | orwgae 0 el 2 |
iy R fag o Pife, fag o x—91e | orvagad A 8l 2 |
(iv) ol fag @1 9ol y—oteT & SRff QIR gTeta oiR It 3R Feomedds 8Iam ¢ |
(v) & g o 3Ife, x31E & IR TS 3R A1 FomeAsd el 2 |
i) R y=0 7, @ g x<e W Rerg grar 2|
(vii) I x =0 7, @ gy W Rerg grar 2|

(vii) A x =0, y=0 =1, 1 o5 71 5 7 |

9.04 Tl fa=gar’ & 4 @1 g (Distance between two points)
T XOX' 3R YOY' =i s1et € SiR wael # Rerd &1 fd=g Plx, y)) 3R O (x,,

y,) & % dra @1 g =1d @)A1 € | f3wg P 3R O 9 x—3ie W o A PM SR ON

STerd 8 3R P4 ON WR o PR ST | 3¢ OM =P

DT qol = x,

S bR ON =x,, PM =y,
3R QN:)’2
3T MPATIAR PR = MN = ON — OM = x, — x,
SN OR=0ON-RN=0ON-PM=y,~y,
Y

0(x, y)

VW
plss

Xy Xy

Yl

31: FHSIT st PRQ # e 93 ¥
PQ*=PR* + OR?

at PO* =(x, =) +(, ~ )
PO=(x, %) +(3, = 1)’

= J(x — i Tiopt BT a1eR)’ + (y — PRI 31 o)
St s <1 faegeil & 9 & 0 FT I B
faey Rerfar: 777 a5 0 (0,0) & AT fIg P (x, ) 1 1

OP = |x* +y?
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qserdia Sarevr
JaTev-1. AR Fewns Fer 3 45 (2, 4), (-2, 3), (4, -3) 3iR (5, -2) BT AelRad S |
gd:

\Yv

TP 9.04
3TPIT 9.04 ¥, IR M= XOX' 3R YOY' Wierd € 3R fy 7Y faw=gaii (2, 4), (-2, 3), (-4, -3) &R
(5, -2) @ gl o= € |
JQTERvI-2. Il b FHETg ST BT Yol 2a &1, A S9 Nl & e o o |
Ecl: PHIA 9.05 B AR
OAB F7dTg et ¥ e 9ot 2a ® v
OA=AB=0B =2a
319 a5 B 94 04 R &4 BM <TaTl
" OM=MA=a
31 T 3T OMB ¥, :
OB* =OM?* + MB* X~ 0|00 M AQa,0) X

Yl
It (2a)? =(a)* + MB?
JATHId 9.05

a MB*? =3a’
s MB=+3a
3 warg Brget & 9t & fAdene 0 (0, 0), 4(24, 0) 3R B(a, \[34) @b OM=a 3R =134 |
Sarevvl-3. fagall (2, 3) 3R (5, 6) & 9 & A = BT |
gd: 941 95 (2, 3) 3R (5, 6) F¥RE: P 3R Q &, o s9& 91 &l g
PO=4(5-2)" +(6-3)’

=y +3)°
=vJ9+9
~18=3V2
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Jarevvl-4. A g (x, 3) 3R (5,7) & 9/ &1 0 5 &1, Al x BT A9 G BT |
&dl: A P(x, 3) 3R Q(5, 7) fad g¢ fa=g € a1 UegarR
PO=5
Jx=5)7 +(3-7)7 =5
I eTl BT a9 HRA IR
(x=5)% +(-4)* =25
I x2 —10x+25+16=25
I x2-10x+16=0
I (x-2)(x-8)=0
s x=2,8
Jarevvl-5. Rrg Ifve & g (-2, -1), (=1, 1), (5, 2) 3R (4, 4) T mad & N T
gal: 941 A fag P(-2, 1), (-1, 1), R (5,-2) 3R S (4, 4) &

S4, -4) R(, -2)

-
R
-

~
~
~
.,
.,
~
.
.
.,
..
A
..
.
~
.,

-
R

,
.
.
..
~
N
N
.,

P(-Z’:I) 8(—1,1)
JATPHI 9.06

PO =\[-2~ (=D +[-1-1F =(-1)* +(-2)* =5

OR =[5 = (=DF +[-2-1] =y/(6)* +(-3)* =45

RS =\[4=5P +[-4- (-2 ={(-1 +(-2)’ =<5

SP=\14=(DF +[-4= (DI =) +(-3)" =45
. PQ=RS 3R QR =SP
31 RISy |AM 3 |
T BT PR = 15=(2F +[2-(DF =7 + )" =450
QSZ\/[4_(—1)]2 +[-4-D]* =\/(5)2 +(=5)> ~J50
31: fapel |AF ¢ | o A T g P O, R, S dd & oY 2 |

Jare¥v-6. Ifs O (x, y) Igaif (@ + b, b—a) 3R (a—b, a+ b) T &R g R Rerq &1, a1 g IR
bx = ay.

gd: 941 fau 95 P(x, y), Q(a+b, b-a) 3R R(a—b, a+b) 7| T UHATTAR
PQ = PR
a1 PQ? = PR?
A [x=(a+b) +[y-(b-a)] =[x—(a-b) +[y—(a+b)]
AT x?=2a+b)x+(a+b)* +y* =2(b—a)y+(b-a)’
=x?=2(a—b)x+(a—b)* +y* =2(a+b)y+(a+b)?
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10.
I1.
12.
13.

14.

15.

TG —2(a+b)x—-2(b—a)y=-2(a—-b)x—-2(a+b)y
TG ax+bx+by—ay=ax—bx—ay—by
aGi 2bx=2ay=bx=ay

G ITHTAT—9.1
o A arafa & fagali P O, R 9 S & fdwnia sma aifvrg |

YV

JATPHId 9.07

fferRaa fderial arer favgel &1 smefRaa aifvig |

(1,2),(-1,3),(-2,-4),(3,-2), (2, 0),(0, 3)
SR Freeriap sl Wl o 8¢ R0 (0,0), P (3, 0) 3R R(0, 4) BT STeiRad ST | afe OPOR Teb 3R
l, a1 fag 0 & frdena aa IR |
g3t (-1, 0), (1, 0), (1, 1),(0,2), (1, 1) &I 3MeRad BT iR 57 o7 A A W DI 3 i U Bl 2 |
TPt I1RT, Afe 39 oY fyeferRad =
(i) (1,1),(2,4), (8, 4) 3= (10, 1) (i) (-2,-2), (-4,2), (-6, -2) iR (-4, -6)
g Ref 3 99 Tt &1 UHR | 187 |
fforRaa fagail @ wea @ & s @i -
(i) (=6, 7) 3R (=1,-5) (i) (-1, -1) 3R (8,-2) (iii) (at},2at)) 3R (at3,2at,)
fag @Ifve 6 35 (2, -2), (-2, 1) 3R (5, 2) 7o T Bl & oY 2 |
fag #Ifvw & g (1, -2), (3, 0), (1, 2) 3R (-1, 0) & o & o &
Rrg @R & [ (@ a), (~a, ~a) IR (—3a,43q) T FHaTE Brgst & <M 2|
g IR f&5 fag (1, 1), (-2, 7) 3R (3, -3) W@ 2|
X318 R 8 fag A1 BIfoy S fa=gatl (-2, —5) &R (2, -3) § T9H g9 R Rerd & |
Y317 TR I8 g o S o fagatt (=5, —2) 3% (3,2) & 99 o W Reyd 2|
afe fa=gaii (3, K) iR (K, 5) 9 35 (0, 2) @1 gRAT RTeR 281, aF K &7 A S1d difoy |
afe P iR Q & fdena ®9e (acosf,bsin@) 3R (—asinf,bcosh) &, a1 g @i b

OP*> +0Q* =a* +b*, S8 O qd fa=g |
e g wHaTg Byt @ a1 ¥ (0, 0), (3,4/3) &1, a1 vt oY sira aiforg |
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9.05 &I faganl @ #A=a g8 &1 3ra: SNIR 98y fqHIe
(Internal and external division of distance between two points)
AT WA 4 &1 g 4 iR B €, Al W1 AB R @18 A5 P A T B & w4 Rera
1, A1 9 UBR & 1o &1 o farem wed €| afs v g, P4 iR B & e El
T H E BIaR 4 & i 3R A1 B & <t @R Rerd &1, o1 O faMro &7 gy fawrem

HEd T |
(i) 3r=a: fauTe= (Internal division) :

" —

HGHSDY

T e § Rerd &1 fawg A(x,, y,) 3R B(x,, y,) € 3R 45 P(x, y) XGrGvs AB &I m, - m, § &=
oo axar 21 v 4, P 3R B & x-—31&T R STl T o H: AL, PMIRBN B | A5 A A PM &R o=

AQ 3R fdg P & BN R &@W PR STell | T4
OL =x,, OM =x, ON =x,
ALIyl,PMZySﬁ?BNZyZ
AQ=LM =0M -OL =x - x,
PR=MN=0ON-OM =x, —x
PO=PM -OM =PM - AL=y-y,
BR=BN-RN=BN-PM=y,-y

3P 9.08 H, RS AQP 3R 3ol PRB Wed: I9wY 31w € |

AP _AQ PQ
BP PR BR
m._ X=X _ Y=
7 s
m, X,=Xx Y,= )
mo_ x-x
std m, X,—X

ar myx, —mx = m,x —m,Xx,
AT (my +my)x=mx, + m,x,
mx, + m,x

= X2 24
m, +m,
oM _yTn
a7 m, Y,y
G my, —my=m,y —m,y,
v (my+my)y=my, +m,y,

_Mm)y, +m, ),
m, +m,

Id: P & e faderia

mXx, +mx;, my,+m,y,
9
my +m, m, +m,
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(ii) aTer fawrsi_1 (External division ) :

AT el H Rerd fa=g A(x,,p,) 3R B(x,, y,) 811875 P(x,y) XGraUS AB B m, : m, § 9183 fa|re=
IxAT 2 | fag A, B iR P 9 x—31eT W STl A & A AL, BN 3R PM 2| a5 4 & PM R & AQ &R
B PM W o BR S| @@ OL =x,, ON =x,, OM=x, AL =y,, BN =y, 3k PM =y

AQ=LM =0OM - OL =x - x,

BR=NM=0OM -ON =x-x,

PQO=PM —-QM=PM - AL=y -y,
3R PR=PM -RM =PM -BN=y—-y,

PRI 9.09 #, BT AQP iR RSt BRP wed: §9%y 399 € | Y )
AP _AQ PQ > @g ’
BP BR PR 2
N 0
mo_x-x, _y-y
a1 = B
m, X=X Y=)
X O L N M X
m X—X Y'
99 m,  x-x, JTPIT 9.09

Gl mx —mx, =m,x —m,Xx,

AT (my —my)X=mx, —m,X,

_ X, T X
my = ny
m _Yy—»

3 m, Y=y,
ar myy —myy, =m,y —m,y,
T (my—my)y=my, —m,y,

_my, —my),

my —m,

Id: P & srfie faderia

X, —myXx, my, —my
b
my —m, my —n,

faeiy Rerfa: afe g P varavs 4B &1 w2y fa=g 81, 310 P AB &1 1 - 1 3 fawiford &=an &1, df P
EARENIED
(x2+x1 J’2+J’1J

b

2 2
fevwgofl:
() o e @ @ argy e @ 9t &) $ Y m, A1 m, @1 e ®or aR o €
(i) I =Y QAT H | my [>|m, | B, A 9194 f9g B & 10T 3R (R@T AB &1 B &1 3R 9gM UR) UTad 8l
21T UBR | m, <\ m, | B, A favTo g 4 & 9l oIk (R@T AB &1 4 91 IR 98 WR) YT 8iaT 2 |
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1 }\'2 1 )\'2 .
(i) ofx R P(x,y) aRaTS AB k:lﬁﬁﬂﬁﬁaﬂm%aﬁP$ﬁézlm(x1:; A jaﬁ%‘l

A I Teel W 8U 185 (x ), y)) T (xy, y,) BT T arell Xam W =il favg & fidere o1 SwRie v
H ad B Fhd ¢ |

qserdia Sarevl
IaTevvl-1. 39 g & fdena aa HITe ST fawgatt (-2, 1) 3R (5, 4) & AT arefl X&1 &1 2 : 3 & guTd
# o fawifora awar 2|
gol: A7 e g (x, y) 21 9 g3 94
L_2x5+3x(2) _10-6 _4

243 5 5
Ix4+3x1 8+3 11
R y= SLAENRL
YT 5 5

Jarevl-2. 39 I & Fewns a1d HITT S fawgeii (4, 4) iR (7,2) & A arefl X&@1 &1 4 : 7 & g
# qrea famifia axar 2
gal: A1 3P fag & faenas (x, y) €1 79

AXT-Tx(A4)_28+28 __56_ .2
xX= = =— —_
4-7 -3 3 3

AX2-Tx4 8§-28 20 2

= = :—:6_

R y=— 3 3 3

i s g @ P (—18;6%} 8
Iarevvl-3. x-3ieT f[agall A(3, —5) 3R B(-—4, 7) &I fel arell Y@ &l fhd argura # fawrford el 27
Ecl: x—3%6T R RIT gD fvg B1 PIfe I BIell € | 3k 71 fa=g P(x, 0) T gY NGRavs &1 m - m, & UM
# o fawTiora avar =

0:m1><7+m2><(—5)

m, +m,
adr Tm, —5m, =0

m 5
RU—
a7t fay favgall 1 MAer arell YeaRavs x—3181 §R1 5 : 7 & 3gurd ¥ orh: fawmiord grar & |
Sarevvl-4. 453l (-3, 5) 3R (4, -9) &I AT drell Y@rgvs &l g (-2, 3) 9 argurd # fawrfor w=ar
27?
gol: AT AU 8¢ Igail &1 e arell Waravs &l fawg (<2, 3), A : 1 H i a=ar &, o fawed 93 3
_2=k><4+1><(—3)
A+1
_4n-3
A+1
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Al —2A-2=4L-3
a7 6)»=1:>7»=%

37T: 3T AU 1 : 6 2|

dAle: Bife & A9 9 |1 89 IET U U B |
Jarevvl-5. Ik a5 A(2, 5) 3R B &1 e arel xam@vs &l fag P(—1, 2), 3 :4 & Ui H s fafora
FRAT 2, A B & e d S |
gcl: W1 B & (e (x), ) € &R Qa1 8 AP - BP =3 :4

art: favToe 93 &
_1_3><xl +4X2  3x+8
3+4 7

15
T —7=3x+8=x =—?=—5
33Xy, +4x5 3y +20
3+7 7
Ir 14=3y,+20

6
Y y1:_§:_

3rd: B & fAdena (-5, -2) B
FETBXVI-6. ST DIFSTY b, X@T x +y =4, 85 (—1, 1) 3R (5, 7) BT AT arell X&@1 7 fbd srurd 7 farford
P B°
Fol: 4T Q1 T N1 fag A(-1, 1) 3R B(5, 7) &l e arefll Y@ & fag PoR A : 1 3 o< frford el 2 |
d: P & feens s

501 7TA+1
A+17 A+1

wRg g P& x+y=4 R RIa g
5A—1 77»+1_4

I

A+1 " A+l
I SA—-1+7A+1=4A+4
. 8a=4
1
= }\a:E
I A:1=1:2

G ITHTAT—9.2
1. 39 fag & fMdwns sma sifog st fawg (3, 5) 3R (7, 9) &1 A arel Y&RIve &l 2 : 3 & 1guTd # o
T var 21

2 wﬁg@ﬁﬁnﬁsmaﬂmaﬁﬁgﬁ(sﬂ)sﬁq(-%ﬂﬁﬁaﬁwmvsﬁmﬁm

oo e 21
3. g #ifoy & 9o fag O fawgeit 4(1,-3) 3R B(-3,9) &I e arel \&Rgvs &I 1 : 3 & 3uTd H 3T=:
TSI hRar € | 918y faToT &_ arel 953l & fFiasnies si1d difoiy |

[127]




© N NNk

R

11.

12.

favgall (22, 20) &R (0, 16) @I e arel &1 & w2 fag & e snd S |

fawgatt (5, 3) 3R (-3, —2) BT e aTell YETravs x—3¥eT g7 fod SruTa # forfore grar & 2

famgett (2, -3) 3R (5, 6) BT A aTell Y@ETS 31T A fora rqura # fnfora grar & 2

famgait (15, 5) &R (9, 20) &1 e arel Y@r@vs o fag (11, 15) e srua # fawfog a=ar @ ?
Ife fa=g P(3, 5) gl A(-2, 3) 3R B &I A arel X@RIvs &1 4 : 7 & U 3 37=: 31T d=al
g, d B & fdens = S |

fa=gatl (11,9) 3R (1, 2) &I AT dTell @1 B FAFHINTG B Tt a5l & Fewn® A I |
fa=gatl (-4, 0) iR (0, 6) BT AT Tl YWRITS BT 4 RER 9RN H died drel a5l & Fcens sma
PIRTY |

=Ta DI 3 ¥m 3x +y = 9 fag3i (1, 3) 3R (2, 7) e aTet Y@rgvs &1 rgurd # famford et
2?

IE AT ST BITT STafds favg (-3, p) fwgeit (-5, —4) 3R (-2, 3) & or<T: fawifora owar 8 | p &1 A4
& g1 B |

fafaer geHTeIT—9

XS g (1 9 10 I )

1.

2.

3.

10.

11.
12.
13.
14.
15.

fag (3, 4) @1yt | & Bl

(@) 1 (@) 4 (m 2 @) 3

favg (5, —2) & x—<1e7 & T &R

(@) 5 (@) 2 (m 3 @) 4

fag (0, 3) 3R (-2, 0) & /= @1 g RN

(@) 14 @) V15 m V13 @) 5

(-2, 1), (2, -2) 3R (5, 2) < g Brger 2

(@) FHBIOT (@) FHaTg () FHfgaTg (&) 37H A DI &I
fagait (~1, 1), (0, -3), (5, 2) 3R (4, 6) &1 Ff¥a T Brm—

() it (@) 3mad (m) = agysT (&r) AR TG
fa=gatt (0, 0), (2, 0) iR (0, 2) | A T aTel fag

@) (1,2) @ (2,1 (M (2,2) @ (1,1

fag (5, 0) 3R (0, 4) T ™ aTel YaErgvs &1 fAg P, 2:3 & rgurd 3 o faifora axar 2 | P o fderns

g
) e (]

o) e

afe =g (1, 2), (-1, x) 3R (2, 3) A &I, d x & A9 811

(@) 2 @) 0 (m -1 @) 1

fagail (3, a) 3R (4, 1) @ §r= @t X /10 &1 aT a & A BN

(®) 3, —1 (@) 2, -2 @ 4, -2 [=@) 5, -3

It 5 (x, y), fOg3l (2, 1) iR (1, -2) | ¥9H g3 R &1, a1 Frifa 3 | 97 Ho 5—
(@) x+3y=0 (@) 3x+y=0 (M x+2y=0 =) 2y+3x=0

afe v g @ W (1, 4), (-5, 4), (-5, -3) 3R (1,-3) &, q I & THR Farsy |

famgait (-2, 0), (2, 0), (2, 2), (0, 4), (-2,2) B F9 A fier™ | B A MHRY ure 2f?

fag (1, 2) iR (6,7) &I e arel Yar@vs & [0 (3, 4) 5w o # i a=ar 2°?

et ot & wwg@ o (5, 4) 3R (-3, 2) € 39 el &1 owrg = I |

T @1 WU BT T RRT (4, 0) & iR 74 875 (4, 1) 2, a1 1 @vs & gax RN & Fdenias S difom |
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16. fa=g3ll (6, 8) 3R (2, 4) &I HAM arel NaEvs & 7y fag A a5 (1, 2) & 0 910 BIfY |
17. &0 w9aa 4 IR &g P(2,-1), Q(3,4), R(-2,3) 3R S(-3,-2) &, a1 g #Ifsy i PQRS @
TE T FHAIH © |
18. g FIRTY f TwepIvr 3yt AOB # &vf &7 w21 fawg C 2r[t & 2wl O, AR B 9 aR1aR g9 R Rerd
gl
19. 99 e & Jiftasrl @ Al @d i, Sae 00 (1,-1), (0, 4) &R (-5, 3) 21
20. g IRTY & fa=gaii (5, 7) 3R (3, 9) &1 e arel Y@RIvs &1 #eg fdwg a8l @ Sl fawgall (8, 6) 3R
(0, 10) BT T aTel Y@ETE & 7T g 2|
21, Ife s @1 ot & A& 995 (1, 2), (0, -1) 3R (2, -1) €, a1 B & 2wl & fcers aa S |
r {Hg—czrq\vf f%rrg}
1. nisfcligleP(x,, y,) @ O (x,, y,) & &9 & g0 BT g
PO =(r = %)+ (5, =11’
A PO =(Sil B R + (BT BT 3FwiR)?
2. fa=gal A(x, y)) SR B(x,, y,) @1 e darel W&rgvs &1 fd=g P(x, y) R m, - m, & U § 7=
e fag & fFcen®
mx, +m,Xx,
= Xy Y
m, +m2
_my, +my
B m, +m2
3. fa=gal A(x,, y,) &R B(x,, y,) B el drel X@r@vs &1 favg P(x, y) W m, : m, & Jgurd ¥ 4183
e fag & Fcens
mx, —m,X,
x = X, ~ %
m,—m,
y= my,—m,),
m, —m,
4. fa=gat A(x;, y,) 3R B(x,, y,) B e drel Wargvs & w6y fag @ Fdeis

b

NG Yty
2 2

2 2
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