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Cartesian and Polar Co-ordinates in the Plane
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Co-ordinates geometry

yE wifEfe = wpififs 8 Jemfdres @ PIw e w9 @2 =i wyEfen [y TepreEs
Jremfares TGTT S T AR | TS T AF 8 AfTsfiv @ WHICS (Rene De-cartes)
PE NS o 1 = | g% eyifNfecs [eaadt smififee (Analytical Geometry) I & | IIE
GryIfod RUBT *I14l CR | T2:

(i) faare syifsfs a1 smfere gz spifsfs (Two dimensional geometry or plane Co-ordinates geometry)
(i) fawfas syifsfs 2 <= gi® syiffs (Three dimensional geometry on solid co-ordinate geometry)

IANSC (I [T 71X FCOAT Gz (Rectangular Cartesian Co-ordinates of a point in a plane)
T T, (@I Ao 0 @5 e 77 (Bg-v.s.8) 1 O g w9y

AT @ O FF eI S_ES 45 FREadl XOX' @ YOY' B AY
T | QR XOX' IR 9a-rF A1 x-or% 4R YOY' @G
@IS wF 7 Y-S TF T = | OIS T I+ & | HgeR, x (1O bRer o BT

8 y TEFRY FAGHGCP BRGSO (I | A ATOIP SR I3[0
oSl (quadrant) & T | 2T*R 5@-v.3.5-@ 7= &= G XOY, YOX',
X'0Y'8 Y'OX ¥ bR vpeis ow | qv TG 3T 5ol (First
Quadrant), faSiw 5weM (Second Quadrant), $OR e (Third )
Quadrant) ¢ 59 SESP (Fourth Quadrant) ¥ =¥ | €% sd

TASHGCE PICSA AT I T | (@ (ARICOA AP G AT v
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TS FICSAT 8 (AFF % (Contesion and Ploar Co-ordinates

faifas emfifers fas fmife @ AT 3o @ [{va SRgw o 3@ G TR Ioemes @ [™qg
Y% (Co-ordinates) I & | T AR eRMBGTE et (Abscissa) €<k faoRGeE @IS (Ordinate) I
= | Red wyiffere [feg oo g@% I8 W2 | @ (F) JANOIF IS g% (Rectangular
Cartesian Co-ordinates) 8 (¥) ¢S <% (Polar Co-ordinates).
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() SIEeS FCSAT g% (Rectangular Cartesian Co-ordinates): S Y
P, FICSAT IO P @A 779 | @ATT XOX' 8 YOY' JAGHH X-

o ¢ Y-urF g O MG eifevy | P g (It XOX' @3 T PM @R N
YOY' @5 ©9F PN #® GIFll Z(=11 | PM @ PN T P 777 (A0S X-97F 3

Y-S «F Bo 7Y g o e | foa-v.y.2-a P fafe e vgeie 0 Y
SRS 1T, Y-S (AT P 7 79§ = PN = OM = X 4% @R X T M
(AP P R vTg = PM=ON =y ¢33 | x (& P 997 & (abscissa)
qR y & P 793 &IfG (ordinate) I = | oAR $& € (FIBF LT M
rete P foce WWe $91 TafoR =@ P [Rg g@i% | Sidie (@i 57
EIF (2, 3) TS @ 9 v& 2 @R @I 3 (& R |

49 8 AT g% (Positive and Negative Co-ordinates)

P(x.y)
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S_fge (@Iel @ 3= (0, b) |

(%) =T g% (Polar Co-ordinates): Je#g (T RV AdF S<g™ P(r,0)

fSfem o7 FICSAT PNF DTS A\ IF AT FANIF IIZ0 2T | A2 r

AFfore TE ANOER TR @A @I [ @R @ Tt a6

S ARG ST o 9 e S e < ww | @ = 0 X
(AR QIR G | T e, OX G5 O 7 (e foefo =y ar wideaan foa-v.s.8

IR P & TSR TAF @I R | OX 8 OP Teal 38 @1l 9 <&1 == | W 964, P (AT 26 [qa
VAGCP 1 R S T =0 | R OP = r @4, r 919 | O e 991 =1 =@ 77 (Pole) | OX =&
@LCF T4 =7 W R7EF @2 (Initial line) | CHF 3T OX (F (P S8 (Polar axis) I &7 | (P
™ (AP ATOTR T @RI 7Y P I MAGCS r &A ABN AN R | @7 r (F N K JPE (07
(Radius Vector) Al 436 (&= M7 7ag oM ¢ | SRR P Y G3R GReR™g SRy (@4l A1 geig
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G, r GR O R YO 4@ (r,0) TIE T P g o A
FAEF AN TR | A2 FAFDS (AT g= (Polar Co-ordinate)
=T | P(0, 6)
@l [T eFg 927 307 | WS JPTE (OFF (IFF ZAIF TG o >
(P (AT FGE A I | (SR (F GF N GG
T3 I Wi @9l 9 JoR gt e e @ o=e ¢ ews Ps(r,A+B)/
TR ST @I 0T (1ol Beofy 0F; W9 I 9w S5 9o ! P(r, 2n-0)
At 0 (19T Tty 0T S0 (SR (Bl g 209 | [y y
FOSITA (AT ZIF 7 AR o fba-v.s.e

P < SRE R @ () RTBIRET G (Aeg)

NS (r,6) (r—2n6)

3 e (rm—0) (r-n-0)

©F TR (r, n+6) (r—m+06)

8¢ voor (r, 2n—6) (r—90)

R-

NS (@ 9@ 779 0o g% (Relation between Cartesian and Ploar Co-ordinates): S
FFF, XOX' @R YOV ' FICSHAT TS X TF 8 y OF | @A, O

o TR 9R IR FECF GRF {9 (Pole) | €&, IS R
TS P(x,y) QAR 79, AR AT GAF (1, 0) | P (A3 OX @9
To) PN 1% B @ OP (X1 <56 | ©TRTT, ON = x @<k PN = y; PO)
@4, OP = r @R /PON = 6.
r y

PN . ON
9|, op = sin 0 GR op - cosd

?T,%zsine aT,% = cosd < 0 >

X 0 X N X

A,y =rsing....... (i) A, X =TCOSO..ev. (i) il

¥, (i)2+ (ii)? 12 (sin2@+ cos26) = X2 + y? v’
Pa-v.s.Y

T, r2:)(2_,_),2
Lr=+y? [, aag s 3ee |
&7 (i) = (i) > tano= L1, o=tan* ()
Tedr P (x,y) oa (=7 39% =3 (r, 6)
21T,( X2+y?, tan'l()){))
TE: (X, y) T TS FAIF A FICSAT FA= R (X, y) T[N A0S FHelfT 20T SIS A4 |
1. (r, O) TR A5 G (L GNE 8 FANNBIT 2T (AR TR |
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BRI 1: G R AT 17T (2, 5 ) 20T @ o SISt g vy <veeey
IN: W T, BT ICSAT A= (x, y)

Il I,
X =rcos ¢ GRy =rsind
n P
=>~x-20053 =>y—25|n3
N _,\3
Lx=25 =1 =25 =43
. feefa SIcSs T 3@ (14/3)

Bwred 2: (1, /3 ) 07 (oIFTR g foefa e |
SAAYI: W I, [{W0F AR 3% (1, 6)
Ar2=x+y2=124([3)?=143=4

- _y __\3
A, r=+[4=2, CRtand=; =>tanf=—-7

0= tan'l(ﬂléj = _tan’ (\/5) = _%

- ot cormeT g (2,
BWIZ 3: 1 = 6C050— 25in 0 (F FICSAT TAFACE LAF T |
AA: (ST TR, r = 6¢0SH— 2sind
= r? =6 rcos@— 2rsing [T ¢S r TN @ FCH]
SX2+y?=6x—-2y [x=rcosd, y=rsind]
LXe+yr-6x+2y=0
-, feeefay st x2 + y2 — 6x + 2y = 0
BRIRR 4: X2 + y2 — 6X = 0 (F (ORI STAFAC AP T |
AALI: (ST TR, X2 +y2—6x=0

al, X2+ y? = 6x

A, r2=6reosh, [ x2 + y2 = r2 G x = rcosé |

qr, r =6c0s6

-, feetar coret= S r = 6 coso.
726 9@ TSl 17y (Distance between two Points): StH 3%, $! Q(key?)
FICSAT TS P(Xy,y1) 4R Q(Xa,Y2) ECFET b & | «owa st -
Vg, PQ T 30w =@ | P 8 Q R (T OX @71 Bo17 T PM ’ T
8 QN =79 51 |
L OM=x;, PM=y; @R ON =X, QN =y X; ol ™ N :X
G2, P, Q G 95+ 8 P (A& QN &7 T PT = Biege | YV musa
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SIRTET APQT (20, PQ? = PT? + QT?

= MN? + QT? g B@-v.5.a @,
PQ? = (xz—x1)*+ (y2-y1)? MN = ON — OM = x; — X
< PQ = (Xe—Xa)? +(yo—y1)? QT =QN—TN=QN—PM
TSR PQ =/ (Xo—X1)? +(y2-y1)? =Y, V1
1 g vafbe waef g o 63 |

wdie w26 g TSt g = +/(gererd v )? +( e v )

A 5: (4, 5) @R (-2, —3) 7 1257 W«rSf g wor
ST [0 P ,P= (4,5) @R Q = (-2, -3)

PQ =+/(4+2)* + (5+3)?

= /67 + 82

=+/36 + 64 =~/100

- PQ =10,

- e st iEg = 10.

coleTa g e 12l @@ so9Sf varga 9@ « (Distance between two Points in terms of Polar Co-
ordinates): €J T xy ITSC P € Q @A 3o [§79; G O g6 eefa | &< @41 OX @3
ACHTE P ¢ Q RVRGRR (AR ZI% I (1, 61) S (12, 62) | P, Q AY P(r1, 01)
QI RN RGN | P, Q G TST g el 0o =03 |
foa-v.5.b (WCF AR,  OP=r,0Q=r; "

ZPOX =6, ZQOX = & Qr2, 62)

. ZPOQ= /POX- Z/QOX 2

= G- 9RPQ=r < 02 >

-.AOPQ @& (2F 1%, PQ? = OP? + 0Q? — 20P.0Qcos £ POQ X

22 =10% + 1% 2111208 (Gi—6) Y

godd, r=0P = \/rl2 + 1,2 —2nr,cos(6, — 6,)

TOR P ¢ Q 7 TS TG r= |12 +1, — 21, cos(6; — )

Arg 6: (5, 7), (-1, 1) 8 (-2, 6) @a b Jreq ~fifd TR SRge == @3 @FHI gAw
T |
Y A I, &qWe W@y @ A5, 7), B(-1, 1), C (-2, 6) @

SR, PA=PB =PC.

937, PA = PB (3
PA? = PB?

A, (x=5)% + (y-7)% = (x+1)* + (y+1)2 B(-1-1)
(x=5)* + (y-7)* = (x+1)* + (y+1) <N
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A, X2+y? 10X - 14y +74 =x>+ y? + 2X + 2y + 2
A, 12x+ 16y - 72=0
So3X+4y—18=0..ccceenee. (1)
R, PA = PC (&, PA? = PC?
q, (x=5)* + (y=7)* = (x+1)* + (y-6)°
A, x2+y2—10x — 14y +74 = x2 + y2 + 2x— 12y + 40
qr, 12x+2y-34=0
528X+ Ay —68=0 .o, )
~(2) — (1) (/T 1%, 25x =50 ..x = 2
QL (1) TR @ x =2 PR AT 6+4y = 18
=4y=12 ~y=3
seaR feda goea &4 (2, 3)
BRRRe 7: x-S0 =R (2, -3) 7 (A (6, K) R0a 73g 11 | K @31 S 92
SALI: N e, qwe ad P(2, -3) € Q(6, K). oY
Q (ATF X-CFF &2 QR 71X HI |
G X-97%F (AF Q(6, K) ™7 17y, QR = | K|

2P PQ =QR x_o| . X
M, PQ = |K]|
A, PR =K? .

A, (6-2)2 + (K+3)? = K Yy PE3 QK
A, 16 + K?+6K + 9 = K? foer:v.3.50
M, 6K = ~25

_ 2

=%

ek tﬂﬁW—%

/o7 weree:

o 736 g TGS g =/ (x1)? +(yo-y1)?
o P (xy) R olFTR 7w =0 (r, a)aT,( Xy, tan‘l()){))
o (A gE B v Rpm WSt varga v, r=\/r12+r22—2rlrzcos(6?1—o92)
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Y @2t ReesR Rz g%

Co-ordinates of a line dividing point

@ s

«q AT 1T A=A

CPICAT 9RIG g TR @RIF Sefewsad a7 o Fce ARe;
QI M2 R e AFeesi[l [ i sacs ke,

o fagred SAHCHT FARS R TS A3

o fagream craws fNfy Face ARE;

AR FACER T [agred CFaze! [y Fa0o AR |

The Co-ordinate of the line dividing point
7o @ TR @RI =[P @0 g 9fo e Speiite 1o Rew s /1t |

2T: (F) SRFee70 (Internal section) (¥) If&{eewae (External section)
(¥) sERessa9 (Internal Section): IW @ICaT o™ 1o 7@

TREA @A AT ACPICAT 9o 79 e wriice weegen foe ) ™ Qs y2)
TR O OI(F T FoGHAe & 27 | _— ni(x’ y)

WA TP, @A NS P(xy,y1) 9R Q(xzy2) M w2fow s T
@I R(xy) RFe® mym, Sweice seffew =zt | R ga geE S

e F909 =7 | @R, PR : RQ = mi:my. fo@-b.2.3 (2TF, P, Q € R

@ (@AF OX @9 B9 IA@CT PM, QN @ RL &% BT = | O

@374 PSLRL 6 RTLQN S&a <5 20Tl | O M L N X
.. OM=x3, OL =%, ON = X2 ‘V

PM =1, RL =¥, QN =y: v

SIZC, PS=ML = OL - OM = x— X
RT=LN=ON-OL =X, X
SR, RS=RL-SL=RL-PM=y-y;
QT=QN-TN=QN-RL =y, .
@4 APRS '8 AQRT S*J JCeT
PS RS PR m

PS_m
(1) (T A2, RT = m,

_ XX m
Xo—X M2
ﬁT, M2X — M2X1 = M1Xo—M1X

TTG = Bl dbr
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ﬁT, MoX + M1X= M1X2+M2X1
4, x(me + m2) = maXz + M2Xe
_maixo + MaX1
T oom+ms

RS _m
IR, (1) (A AL, QT = m,

y=yi_ M
TYmy M2
A, My — Mzy1 = Myy2 — Mgy
A, may + myy = iy + Mays
A, y(met m2) + myy = may2 + may1

o Mayot Moy
A m¢+mo
M1Xo+MoX1 m1y2+mzy1)
AR %@@as a i'ﬁ SRS
R ( mi+mz > Myt m;

SRE 3: W R, PQ U NG9 =, O3 m; = m;, = |

P, y1) @R P(xa, y) T 72159 TR GRRTAR TR g (%%j

SRS Q: AW R 96 PQ & K: 1 IAte SRi{ew 367 9idR PR : RQ = K:1 &; SR
« = KX, +1.X, R y = Ky, +1.y,

K+1 K+1
GTYT P 93 g% KX2+1'X1,Ky2+y1 ?F |
K+1 K+1

(%) <f2ffeesae (External Section): IM (FICAT FASER @RI Y6 RV A @ACE T4 415
g Wi Seiics Ifzegene ow a6, o1 oIt RfFeesat 6 |
T P, (FICAN IO P(xy, Y1) 8 Q(xz, Ya2) TP 9fG

91 P ¢ Q RFgaeEd S @RIt R(x, y) 7f6 mim, A7

weice Afesgeid Rew e | R fg g e sace Qb y2)_—y V)
T | @A, PR:RQ =mi:m, B@:v.2.3-9P, Q ¢ R M@y e m2_{r
(AP OX &7 THF FA@HCT PM, QN '€ RL =17 BT | S(wsofa P(x, y

PS1RL 8 QTLRL &« < 2C |
@, OM = Xz, ON =Xx,, OL = x

PM=y;, QN =y, RL =y §( 5 v N >
~PS=ML=OL-OM=x-x1
QT=NL=OL-ON=x-x2 X/

I@E, RS=RL-SL=RL-PM=y-y; foa: v.2.2

RT=RL-TL=RL-QN=y—y,
@41 APRS '8 RQT 7)1

TTG = GRS
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PS RS PR m

QT =RT™ @ = g e 1)
zre 22 M
()RS 57 = 1,
X=X1 My
. X=Xz M2
ql,  MaX — MaXy = MiX — MiXo
ql,  mMaX — M1X = MaXy — MiXo
A, x(mz2 —mg) = MaXg — MiXz

X = m,X, —MiX, - m X, —MyX
m, —m, m, —m,

TSI, (1)ﬂ\€rﬁ_ﬂ forcg sz y = T2 =MV
RT m, —m,

oar,, reewa fag Raﬁm=(mlxz—mz><1 mlyz—mzle

m-m, ~ m-—m,
Bwige 1: (3, 1) S (1, —3) @ (6, 7) R TR @UR*EF @ TS SEfioe B ©f e T |

ANYE: N A, (3, 1) [T ewe [qaeaa =@ @IS mym,; TgTs SRkes 6 |
) _(6mi+1l.m; 7mi—3m;
- @ 1= ( mitmz °> my+m; )
6m, +m,
m, +m,

S0, 3 =

qr, 3mg + 3my = 6my + mp
qr, 3me—m; = 6m— 3m;
0, 2me = 3my

2_m

3 m,
Smpimp=2:3

. e e, 203

Bwrege 2: (7, —8) 6 (3, —5) @k (-3, 7) RAarEd @ @IS @ SGoiTe Afefies w3 of 6T T+ |
I T FFA, (7, —8) 0 (3, —2) GR (=3, 7) [ERR TR @ECEF my : m, SAGATS Ao
3m, —3m, 7m, +2m

W|§WR,(7,_8)=(‘ p My z] @,,\_CF[’7:—3ml—3m2
m, —m, m,—m, m, —m,

2

ET, mi—7my = — 3m1— 3m2
?T, 7my +3m; = — 3my+ 7m>

?T, 10m; =4m;
w,ﬂzi:g S.meme =2:5
m, 10 5

-, fedfa frewwiat geire 2: 5

3T = ‘j@‘[)oo
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TArRE 3: P(1,-1) @R Q(8, 6) Raez IR @R @ [0 3:4 S SR{0S F0 ©F =
feyefar et |

AMY: TF FP, R [RMO PQ @AR*E 3:4 STe Q(8,6)
Sefdee (| (@A, PR: QR = 3:4 4

3-8+4-13-6-4-1

R vz g9
( 3+4 ' 3+4 j
=(24+4,18—4j:(4’ 2) P(1,-1) 3
7 7 foa:v.2.9
-, fetw g s (4,2)

BRI 4: P(3, 4) @3 Q(5, 9) RWErd @™ @Ur*E @ ML 3:2 Seiite o T OF A=
e e |

IANY: T S, ARfFoTaEr [ R 93 39% (%, y), Q(5,9)
@41 QR :PR = 3:2

~R @ 9= (x, y) 2
_ (3.3—2.5,3.4—2.9% 9-1012-18 _ 4 g R(xY) 3
3-2 ' 3-2 1 1

. fedfa feeewrdt [ (-1, -6) fbav.2.8

TRIZ 5: P(-2, 3) € Q(4, 7) PRt IR (@ARHEF x-9F IR y-F @ @ JPACS [Foe 3 ©f
foefar 21 |
IN: N FF4,P 8 Q e S @IS SEoes[r {6 my:m, Sg9Tse Ko 37 |

S g ﬁ"ﬁﬂ%ﬂ (X y) = [4m1 —2m, ’—7m1 +3m2j
m, +m, m, +m,

Qe G x-SCaFa o oRfge =0eT R (@16 y = 0 =3 |

oAy = —7m, +3m,
m, +m,
Seg, 0= /Mt 3m,
m, +m,
A, 0=-7my + 3m;
ﬁT,7m1=3m2
o ™3
m, 7
Smeime=3:7

TG, X-SF PQ @RICH 3:7 WIS Sedos (1 |
SRR, eewEr s y-Sewd $of S[ge 20T (RARYE 96 X = 0 X |
_ 4m —2m,
m, +m,
qr, 0=4m; —2m;

SX

EURi BT 303
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<, 4m1 = 2m;
m_2_1
m, 4 2

Sompime=1:2

AR Y-S PQ I (@LCF 1:2 o T |

mmmﬁ@@eterminaﬁon of the co-ordinate of the centroild of a Triagle)
A P, ABC fagrem MG A(xuyi) 8 B(xayz) R
C(xsys); BC, CA @R AB J=d W<Iq¥ @ D, E, F
G4 AD, BE, CF TN W&« <1 =0T Ol ™9 G
e (@ a9 @ G fagtew waey | G [E 3=
[REREE (R el

S wife, fagres sy Arere NGNS 2:1 APHATS

E@ﬁ_\-o@v I ce)
' X, 4 X Y, + Y, “—5 »
-.BCYT Ifq¥ D @3 g% (—2 e j X ! By .2.¢ X

W P, G @ g% (x, y) ; A=Y AG: GD =2:1

X, + X4

2, +1x, 2.%

TR (%, Y) =

2+1 ’ 2+1

_ (x2+x3+x1 y2+y3+y1j
3 3

G4, AABC €9 SHFG (X1+)§+X3,y1“§+y3j

Trrza 6: @ fagrew Mg gF (at?,2at, ), (at?, 2at, ) 4R (at?,2at,) | I &7 TG x TCF
T SRES =, O (A (@, 1+t +13= 0

STAYI: T FP, OCFCGS GN=E (X, Y)
)= [atf +at? +at? 2at, +2at, +2at3j
3 3
I fapre OAFH x-SCHA T2 MG =, ©(F SAHCRA (PG y = 0 =0F | TOAR
0= 2at, + 2at, + 2at,
3

aT’O:Z—?)a(tl+t2+t3) .'.t1+t2+t3=0(ﬁl \D)

Twread 7: @ fagrem 126 A TG (2, 7) @R (6, 1) IR GF SAFCHI IAF (6, 4) ; fageoa
o AR g e e |
ST WO PP, PO ALY A= (X, Y)

ARy fagebe Satmey (6, 4)

TS0 = BT do)
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- (6.4)= [2+6+x,7+1+yj 41, (6, 4) = (8+x,8+y
3 3 3
o, 6= 0% ar 4= oY
3 3
qU, 6x3=8+x qq,12=8+y
A, 18-8=x A,y=12-8
x=10 “y=4

- Tt gt s g1 (10, 4)
@orem cwase [ (Determination of area of a Triangle): SH %, AABC @3 A¥ [Rate g%
A(x1, Y1), B(Xz, V2), C(Xa, Y3) | AABC @7 C(Fasre! e 400 27 |
A, B 8 C "M@y (A3 OX 9 T I@CN AM, BL 8

v A(X1, Y1)
CL *® BIf | or=eeT, 4
LN = ON-OL = X3 — X2 B(x2, y2)
LM = OM-OL = X; — X2
@32 MN = ON—-OM = X3 — X1
- AABC &3 (@t = GifAfeaT ABLM @9 CFaqsset + Cle, y2)
SN AMNC @3 (Faea- JIfIfemN BLNC @R
AT | <X, 5 . v < > X
1 1 1
E(Al\/l +BL).LM +E(AM +CN).MN —E(BL+CN).LN Y B b2

1
=5 {(y1ty2) (xa— X2) + (yatys) (Xs— X2) — (Y2+Ys) (Xs— X2)}

1 1
= > {X1 (1t Yo Y1-Y3) + X2 (Y2+Y3 — Yi-Y2) + Xa(Y1+Ys — Yo-Y3) = Py {X1 (y2—y3)+ X2 (Ys—Y1) + X3 (Y1-Y2)}

1
AABC €9 (F@a%e] = E {X1 (Y2—Y3)+ X2 (Ya—Y1) + X3 (Y1-Y2)} ceverrrrnnnn. (1)
XY
1
=E X2 y2 ...................... (2)
X3 Y3

BRI 8: a U9 W« IS =0 A(a, 2-2a), B(1-a, 2a) G C(—4-a, 6-2a) ™M@ T4l =632
FAG: 0T 3, A, B, C @ s1weare | siaeet e a= oifds fager AABC @9 ¢Fasset = 0 204 |
a 2-2a 1
ZT,E l1-a 2a 1 =0
-4-a 6-2a 1

4T, % {a (2a—6+2a) — (2-2a) (1-a+4+a) +1(6-6a—2a+2a*+8a+2a?)}=0

qr, 4a% —6a—(2-2a)5+6+4a2=0
4, 48> —6a—10+10a+6+4a>=0

3T =
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q,8a%+4a-4=0
qA,2a%+a-1=0
qr,2a?+2a-a—-1=0
qr, 2a(a+l) - 1(a+1l) =0
qr, (a+l) (2a-1) =0

oodq, a+l=0 9q,2a-1=0
sa=-1 ﬁT,az1
2

o ffragaae -1 w=@r, =

Bwiead 9: ABC fagred AW@d A, B @ C @3 B[RS TG (3, 4), (4, 3) @ (8, 6) | €T (Fawe fefy
TP GR A (ATF BC IRF T9F 7R Ay el 5 |

3 4
W:ABCWMW:% -4 3
8 6

=L ora36) 4(4-8) + 1(—24-2avv= L (_g + 48-48) = — 2
_2{3(3 6) — 4(-4-8) + 1(—24-24)} 2(9+48 48) 5

-ty crawe =g?ﬁf¢mﬂf

A3, 4)
T FF, A (A0F BC «F 97 779 AD SI2GE AABC = % xBCxAD
QAT BC =/(8+4)% + (6-3)° =127 +F
= J144+9 = /153 = J9x17 = 317 54a
9 1 (43) D C(8.,6)
8 2 25 x 3 xA[17 xAD o v.2.4

= 9= 3x1/17 xAD
5o 9 3 _ 3x417 _ 3x 17
3x417 17 MTN17T 17

3><\/ﬁ
17

SOA

-, TSt A (4t BC 3127 T witea oy

/7  ere:

o SEFTEHal Y R €T 3% (mle R , myet mzyl)

mi + my mai+ mz

GRS |

3 3

e AABC @7 S (X1+X2+X3,y1+y2+y3j

TTG = T 308
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FFECRAT
"“3 - O
= Straight Line

@ o
Q A T -
o ITEAYR B T FACO AR
o SREAAR MAFACI I AT € SR A FACS AR
o IWEAF T Gl YT AN WY (1l 7 ¢ @ wege (wier [fey ephe T Fare

ARCI;
o CIICAI 7RG TR OGS (HICIA e 7 ¢ wina f{feq @3 10T Fare AR |

Straight Line

(PICAT IO SRS (5 G (97 AW (FICAT SR T AT 71 I 5T, OF boIie [ AAH
SRR 0T | RS ST TR AN [Hiey S onewn 7 |

1. SrFECEE TNE (Equation of the axes): SIET &I, x-SCFa §o9 S_(gS Y
7] g @IfS iR y 7 W = 0 OAR x-SCHA ANBAD y = 0
SRR, Y-SR ST SRES A [q9F ger SR x @3 [T = 0

SR y-SIC5Fe AT x= 0 X ¥ %

2. X-SICHE TG TG @219 749 (Equation of any straight line parallel fogs.0.5

t0 X-axies): NG P, X-SCFHA A AN (FICA] G0 AL X-SF (ATH Ay

VRG T I | AW g = b =W O3 @8 Feal =@ y = b = (£39), @D =b

A, y = —b = (&F) % >

SEETCARIGE @2 SR BIeT T T 2 | < | A

3. y-SICHE A AN @RI FEECEAE 09 (Equation ofany straight Yy FEees

line parallel to y-axis): SIS Gfel, y-SCFH FAGHAT TSI T y-S% A A 4

(AP G I | TW 9% 9] = a W O@ x-90FT 4qF A S[ge jzdj‘:

CTCBIC! Y-S TN T TN x = a = (FIF) Y i

ST, x-S W o0 SRS @ TR AT T X = 2= g =2

(m) X v OVY' v X
o v.0.©

4. SRS ECRICAT FEeCa@ e (Equation of any straight line pasing

through the origin): St F%=, PQ FReTCIT F sl | @16 x-S0 <A e A 6 @t
T 03 | @RID ToF @ICAT 99 R(x, y), RM L OX B |

. OM=x &3 RM = .

TG =7 BT S0¢
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. @5 B m = tan@ = tan ROM = gl\l\;:

= mx. 1 feefa semeas ARwae S ore 563 |

=>m= X.‘.y-
X

5.y IHCE (@I WS RMre @7 3@ @R x-S0F @PRINS eea e @3 [Wwe @ Seoig 3
G I @ ANAL (Equation of a straight line which cuts off a given intercept from the y axis

and makes a positive angle with the x-axis): ¥ <, AB

I TR AR BT =m. @R, @RI x-S0 Grg fieea py A
0 (@1 T FCACE | AW AB (@2 Y-S Q TS (=W FE O P(x,y)/
0Q = C 4[| AB @3 T2’ @I ™ P(x, y) @49 PMLOX @3 g
QT.LPM 51 | Q T
QT /PQT = Z/QBO = 6 0 }C
SR m = tand = tanLPQT= L =PM-TM _PM -QO X ¥8 0 M X
QT OoM oM \ A% fo@: v.o.¢
>m=Y=C
X
TARLIGF @R FANFIAE BT [ P TRPaet 0 |

@, mx=y-C
A, y=mx + C, abr2 facefa sietaas Aksae fFoasr 3 |

6. m o R «fb sweear T @B /e [ (x4, y.) Face feemw 3 siw 7 &= (Equation of m

slpoe straight line which passes through the point (xi, yi1): ¢ 4
TP, AB @I G0 a4l | @6 X SICew g mesa e
6 (P19 T FCACR | OICT, m = tand. @G TAT TP GH{6
fAWE 9 Q(x4, y1), AB ARG Q oSt | Srte AB FEeadR

TR ey FAce =07 | W, @EIBT TR @RI R P(x, y) 94

AY A

%

P(x.y)

Qxu)

PNLOX 8 QMLOX GBI | STe37d Q (AF PN ¥ 8917 QL 79 I |
PL_ PN-LN _ PN-QM
MN ON -OM

XA

. APQL Z(© 12, tand =

a,m= L8 a1 men) =y-y
X=X
S Y — Y1 = m(x—x,) T e e AN e 6 |
7. 731 FWB (X, y1) @R (X2, Vo) RPN Secad@ s1f<<e (Equation

of straight line which passes through two given points (xi1, y1) and
(Xz, yz) qC W AB QT AT Al P(Xl, yz) 8 Q(Xz, yz)

W@%ﬁ%ﬁ’ﬁﬂﬁ|

P(x1,y1)

A Y

P(x2,y2)

<A

<«

3T =

v

fom: v.©.q

“j‘éT Nel)
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QT () = (1) 2 Y = Yy = M(X— X)) I
R (i) — (i) = Y, — Y, = M(X, — X, )errrrrreee (v) X BOD
; _ YV
(iv) R O 1R m_m A
RV At /A J 0 A@.0)
T MEF T (V)R G IPTT AR, y, yZ—(X_X1) (X, = X,) < : N
2, (X_Xl)(Y1_Y2)=(y_Y1)(X1_X2) vy

qr, 22X _ YTV oy fyedfr sieemcae TRRe a6 |

X1=X21 V1= Y2
8. 7320 ffWe seeea@ T=e! @t 97 (Find the angles between two particular straight lines):

5@ v.90.b AT AB U AC M2 TTRAaT , ACHF AP0 TAGCT y = m, X + ¢, QR y = moX +¢, |
W 2P, AT G SrFRCAF @I AT A TG 6, 9R
6, (=T TAY FCA, . m, =tan 6, 9R m, =tand,

A T, AR NS (& 9

@ v.or XS AR, 9+0,=0,..0=6,—0,

SRR, L O0=0,—6, =—(6,—60,)T 6,>6,

-~ O=+(6, - 0,) X! ,
0, —tané. Y
.'.tanezitan(el—02):i—tan 1~ 1aN% C f@vor
1+tand, tand,
ﬂ’taneziu
+m,m,
n@=+tant =M
+m,m,

T @, 2D SRR 2R TR 26AF *S 3R Fafb IR AT 71 2EE *S

m, —m m, —m
tang=+—1—2 tang=+—1—2
1+mm, 1+mm,
m, —m 1+mm
3, tan0’ =+t 2 r, cot90? =+—L 2
1+mm, m, —m,
0 . m-m _ 1+mm,
»1  1+mm, ’ m; —m,
A, m-m,=0 A, 1+mm, =0
Smp=m, somm, =-1

9. SFECIE (VS S (FAT 0T TR T4 (Equation of a straight line when the intercepting
part of the two axes are given): (3 %+, AB @IIICAI GG FIEACILT | IR x-9F (AT a G=R y-
o (AP b AR SRH (' B | @ORY, @ x-9TF (AF a AR SR (79 IR | TOAR X-SCFA
(®nf¥ A 93 3% (a, 0) |

EURi BT 309
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SRR, SFHOICF y-SCFA (RA9T B @3 341 (0, b).
A8 B RSt AB SReTa<ifoR ASeael y-0_x-a

" 0-b a-0

a,lzx;a

-b a
q, Y-X_2

b a a
?1T,5+X=1

a b

ﬁtﬂfﬂﬂaﬂ@mﬁm¢5+%=l,

a

wdfie X y

’ + =
X—SC T (RS ¥ Y — IC Y (NS R

JRYHAI Prae azre afes
AY
B
D
B
3(' (6] \ X'

Yy’ fomr: v.9.d0

10. =79 =519 a9 (Equation of Perpendiculuar form): St 3, 5@: v.9.50-9 W O (AT AB
QAT TR o7 A% &0 oy P iR OD = P @R ZAOD = ¢ SIZ(E AB FEeCALE TRt

5l ate =3

AAOD (G 12, cosa = ob
AO

3, OA= oD
COS o
OA=
Cos o
2T AB WX-W@WA«NW( P ,oj
Cos o
oD
I, ABOD (A= 2112, cos (90°—a.) =
COS o
aT, OB: O—D
c0s(90° — )
~op= 202
SINx
~.AB WWy-WWB&?WB[O, P j
SIh @
@4 A 8 B Rt AB SReTa4™ aels
X y _
Pt !

cosa Sina
xcosa ysina _
P P

1

4,

.XCOS + Ysing = P (& &9 ST eI TNFI 7 2T |

3T =

“j@T yob
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TR 1: % T R¥8 (@A G0 TTTR (2, 3) RSt 2o seereifoa swaiwae el 3 |

HAAG: 4P, AL BT, m = %GWWW(XL y1) = (-2, 3)
SIET e, m et {8 SR (xa, y1) RS =61, y — yi= m(x — x1)
Ly-3= %(XZ)

qq,3y-9=2x-4
qa,2x-3y+1=0
- feedfa s AMFer. 2x — 3y + 13=0

BRI 2: X + y— 5= 0 8 3x — 2y = 6 A 7257 (AN @ el (1, -1) RSt s=
A foefa e |

I A€ AFECAAR- X +Y —5=0 .ocuvrnee (i)
3X—2Y—6=0 e, (ii)

(i) R € (i) TR @R AR @R FFFLF AP0
(X+y —5) + K (3X =2y — 6) = O..ccevvrreen. (iii)

(iii) TR RN (1, — 1) gy

ToAR (1-1-5) + K(3.1+2.1-6) =0
A, 5+ K(-1)=0
qA, K=-5

G4, K @7 T (i) 7R TAwace I AR

(x+y-5-5@Bx-—2y-6)=0

@, x+y-5-16x+10y+30=0
4, —14x+11ly+25=0
~14x-11y-25=0

- Tl s wwEe 14x - 11y — 25 =0

TR 3: x+2y+7 = 0 @RIG7 SFFacaR wrer SRR Tfia gaE iy % | Tofatw dfgse
(IR 01T A2 20T OF CFaTa (efT e |
ANY: AWE TR TR, X+2y+7 = 0

Y
A, x+2y=-7 p RAC0) TO
X X
A
iy 4 ;7
2 B(0,-7/2)
TN, @G a_T X-CFF (A ZHF )
7 %ib.\g.)Y
A (~7,0) 8 y-SICF (FAE JFE B(O,—Ej

TTG = BT S0
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7
0——
—7+0 2 -7 -7
- AB @ T < — | = —,—
ofems | 22 = (7]
TR w Afesienr AB (FICT 05 IR T, OF (R
2
= AB2= (-7-0)2 + (oﬂj —ag4 39196449 285 o 1 o oo
2 4 4 4 4
BWIRRS 4: 3x — 4y — 12 = 0 TR TAFABCF FRFRS IFRTATS Foied T
(i) y=mx+c (ii)5+%= (iii)) xcosa + ysina = P
a
ATY: (i) @We AP 3x — 4y —12=0 (ii) eme TFF 3x — 4y— 12 =0
qr,y=3x-12 @, 3x—4dy=12
3 Xy
Ly=2x—3, Ay=mx+C 9T TG0, @, - -2=
y 4x y =mx + ¢ 9 IR 173
cmnm,ng GRC=-3 .-.§+l3:1m§+%:mas@?mwaﬂm

R X-CFF (RO a = 4 aR
y SICHF (R b = — 3
(iii) 2@ A 3x — 4y = 12

3, 4y 12
57 5 5
aT,xc03(;z+ysinaz=P,CZRIIIH,cong,sina:—ﬂ aR =%

Toqf5 F@eeael 9% 2€qF =© (The condition for three straight lines to be concurrent): Sts
T [OA IRECIAF AN TAMGCT arx + byy + €1 =0, axX + bay + ¢, = 0 @R asx + bay + ¢z = 0 (@G
TR, 2SR ¥ fefyy Fa0 27 |

AVG (FU@T T 2, M @A 720 TREaIR @y e oo sRernsdis sfowy a0 oidie
v @eifs frm =7

GA9, arXx + by +¢c1 =08 ax+hy+c,=0

R @ e T o e AR, — = Y - 1
blcz_bzcl ¢a,—a;C, a1b2_azb1

— blCZ — b2C1 Yy = Ga, —ac,
ale_aZbl a1b2_ azbl

SR A ¢ faei @A AT (X, Y) =( bc, —b,c, ca, —ac, )
ab,-ab ab,—ahb

G (VR gIE T QoI TP agx + bay + c; = 0 P 20T Fwaeiay 7 =03 |

BTME = BT 330



eI T e = Eyiffe

SR (RARIT FAIE PO Face! IR 12—
a3(b102 _b2C1]+ bs[claz _alch +c3=0
a1b2_a2b1 a1b2_ azbl
a3 (b1C2 _bzcl) +bs (Claz _aicz) +Cs (a1b2_ a2b1) =0
a3 (b, —b,c ) —bs (ac, —ca,) +cs(ab,—ab)=0

& b ¢
e, |a, b, c,|=031 fonfl s iy veAH *1S |
a3 b3 C3

72l Tl oy 299@ =¥ (Condition for two straight lines to be identical): St <,
aix+hiy + €1 = 0 @R a X + byy + C; = 0 (FCHF! G20 IR HANFA | TG Sog] 2eR *18 foyefar
FACO A |

ST AT agx + byy + ¢ = 0 (ACF 12, R, T TN (ATF A2,
aiX + by = —¢4 aX +hy+c,=0
o aX=by ql, ax + bay = —Cz
~a A, Zx+ Ly=1
—C —C
_r, & X+ by y=1 2 2
B s ﬁT,L+L=1 ............. (i)
XYy : T
g g T L (i) a b,
a b
@Y (i) @ (i) TP qFR TR T I, TR (@I X 8 y-SCHS QORI 2IfFret 71
T e, 2o & qr -G %
a @ b, b
ST Rt S G R
a2 2 2 CZ
oA (iii) TR 8 (iv) T (ACH AL
a_b _g¢
a2 bZ 2
SOET, arX + by + €1 = 08 ax + byy + ¢, = 0 (FUET fog =0 I™ ﬁzs—l =% =
a2 2 C2
BWIRR9 5: ax + by + ¢ = 0 R xcosa + ysing = P «FE TR fews S0 P @3 Wi foyefyr 5 |

IANI: WG TAFIAE XCOSex + ysiner = P......... (i)
ax+hby=-C........ (i)
@R (i) T 8 (ji) T ANFIEY qF2 TR FCH* FCF |

S cosa _sina _ P

a b —C

BTME = BT 55
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Pa . Pb
s.cosa=— , sina= —
—C —C
T I, cos2a + sina = 1
P2a2 P2b2
+—=

c? c?

a? b?*)_
aT,PZ(C—Z +—2]— 1

T, 1

c

c? c

=P=%

a2+b2 ﬂ/az_i_bz
©WIZg 6: ax + by + ¢ = 0 @G bx + cy +a =0 @R cx + ay + b = 0 FUECF (A MC (90T &=ret
PPN @&, atb+c =0.

w P=

A GUG A CII@T, ax + by +c =0 ... 0]
bx+cy+a=0....... (i)
aRex+ay+b=0........ (iii)
(i) TR @D (ii) TR @ (iii) TR @R @A 20T, @G TN, =S |
a b c
Mo b ¢ a|=0 =3
c ab

T, a(bc —a?) —b(b?—ac)+c(@ab-c?) =0
qr, abc—a®—b%+abc+abc—c*=0

A, a+b3+c®—-3abc=0

4r, (a+b+c)®*=0, .atb+c=0

577 =g (Perpendicular distance): (xi, y1) % (03 Ax+By+C=0 @[ T#a W&o =[cwq asy e
IS T(A |
T P, AB FRERGT Twae!
Ax+By+C=0......... M
AB IRETCILIF ST Q(x1,y1) QTR 99 | Q (AF
AB @417 &7 Sifzs 1w QN ey Fate 23 | 2o, Q(x1y1)
AB SRR x-S T o (I COf B € WA ™ F
(AT T BT A&© #RF A<y P SI=CT AB N
TRECIRIGR oT¥ SFCI ANPAT A, xcosa + P 2P
sina—P=0........ ii < >¥X
Za@(i)aw (ii)a(zzﬁwmmﬁwﬁtﬁxf X' OV DN
w0 | ok, cosq _sina _ P Y fou: v.9.5%

L = =K (%9
A B C ( )

s.cosa = AK, sing=BK @R P = -CK

-.cos?a, = (AK)?, sina. = (BK)?

ox

BTME = BT 55
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ST &, cos?a + sinZa = 1
r,(AK)? + (BK)2 = 1
T, KA(A+B?) = 1

T, (—Ej (A%+B?) =1

PZ
A, — (A+B)=1X'
CZ
T, p2=
A? + B?
ApEi S
JA? + B?
A? + B?
p-__ ¢
VA? 4+ B?
Q2T Q ¥ M4y AB R FIRAE CD (T S& e, T AN 20T AX + By + K/ =0 oo, (ii)

@S Q(xy, y1) S T, Axy + By + K' =0
iT, K'=- (AX1 + Byl)
TOUT, T O (A (i) GR @R 79 g P’ =T

P’Z—K,
ON=FE=0F-0OE
—p'_p= K’ C _ K'-C _ —(Ax +By,)-C _ —(Ax +By, +C)
S _\/A2+Bz_\/A2+B2 _\/A2+BZ_ \/A2+BZ B \/A2+BZ
- fred o g = “(A% FBY 1) _ | A+ By +C)
JA? + B2 | JA? + B? |

TRl 7: (2,3) 77 (AT 4x + 3y — 9 = 0 FREARIGR 718 vRg ey e |

42+33-9|_ [8+9-9|_8

| Jazizz | | 5 |5

73T IR AR TGI! A 9% (To determine the perpendicular distance between

two parallel straight lines): ¥ CFta: 47 TR FIGI 9L A ACF B@: .9.59 |
O TP, FAEAE FETCAAECTT TN, ax + by +¢, = 0 @R ax + by +¢, = 0

FAG: =9 FAG=

G

Ja? +b?

QL IR (AP ax + by +¢; = 0 FRECALR *F =g di T, dy = 99 ;>0

BTME = BT 550
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—C,

JaZ+b?

SR Y (AT ax + by +C = 0 IR =% 9= d, Je,

\Y

W d; = WC1<O

oX_

d; = G W c2>0 vB\

Ja? +b?

o4l dp =

TV <0

a’ +b?
. @M@ AR NG| 7ag

X

ax+by+02§'8‘

C, C, _ c,—¢C, :|c2—cz| Y fom: v.©.59
Jai+0? Jaiib?  |Jaiibi| Jai+b
ST CFE: I IR FRE 92 A S&ge B ©.0 .58 T I, ax + by +¢1 = 0 4R ax + by +c,
= 0 TR | (RQ TR FIa 92 RS Ay shfge

=|di—d2|=

Y
AR ¢ 8 ¢, e oz 8 =0 | B'\“
e —c ax+by+c1=0
4o ¢1>0 8 €2 <0, 9 d; = L dRdy = —2—
Ja® +b? Ja® +b?
AR FREIECR V0! g = dy + do= « w D .
& &6 _ 6-G X ° \ X
JaZ+b? Jal+b?  ai+b? A
c
Remark: c;<08€¢c>0xC, 1= ———@R dr = —2— y
Jva’ + b Ja® +b? \‘(’\j+by+cZ:O
o AT Vol 717 nag di + d fP@:v.9.38 C

TR 8: 4x — 3y + 2 = 0 G 8x — by — 9 = 0 IGRET FAEIAGCIR NLT0| GG (e T2 |
IA: TRPAET 4x — 3y + 2 = 0 qR

8x—6y—-9=0
ﬁT,4x—3y—g:0
2
s_[_9 4+9 13
o G =C 2 2 2(_13
wrod, e g = 2 |-|Z
Ja? +b? “aziz| |5 10

‘\/42+32

TR 9: Y5 LA SFRT O ANAICA @IS OR* (7 6 | P 200 @RI 770G 6 95 |
TRECARITGR APl el et |

W:WW,W%?W‘T?Jr%:l
(ARG SFFRY (ATF AN S (RT FCH | ToAR a = b
. s §+§=1 (@I a > 0)

BTME = BT 338
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A, X+HY =8 e, ()
SR, F9, (0, 0) (/T (i) TR R ¥ g = 6
0+0-a -a
=6,>|—|=6, =a= 642
I 112 2

99 a G I (i) TR G IO N, x +y = 642
- Toeefa STReTCaE AR x +y = 64/2

BwiRdd 10: (1, —2) 7 (A0 4 93 VACG R 3x— 4y+1=0 @B ToF o @R APae el T2 |
AT QMG TR AP 3x— 4y + 1 =0........... (i)
(i) TR 97 TR 79 FECILAR AN 3x— 4y + K = 0.....(ii)
IS, (1, —2) 9 (A (i) R @9 T 77 g = 4
C|41+3.(-2) + K|=4
| J# 4+ 3 |

u‘:4

,
5

T, K=2_,4
5

A, K—2=%20
S K=22,-18
. el semaematEe AR 4x + 3y + 22 = 0 G 4x + 3y— 18 =0

/Gy TR

o X-SICFF 03 TG (@R AN, y = b G2 y-SICH TSI FETILE IS, X = a.
o s [iWE 77 (xy, 1) e Sfomw S0 O TR, y — y1 = m(x—x1)

o STHHER (T WA (FRIT AR TR NS, S+ %:1
a

a b ¢
o fox FeeTeael g =qF =S, |a, b, c,|=0
aS b3 C3

BTME = BT 53¢
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Ai-v.e KA

Equation of Circles
G =

«q #1g (*ITa SAf-
o I8 I FACS “AACI;
o IS AT IR FACS ARCI;
o J0e (MY fFTTS ARCI;
o TRNF ROIR | T T3 = O [T FACS ARCH |

ngircle

I TR (o e [ (e s W vEeg e [ e
TS I8 1 | WvE [gioee J0ea (g T = | i YRS Cor O
T AR T T @R B vAgioee Jres IPNd < 2w Jeed iff
Tofifge @ @ 12t [Rv@ TREes @A @Rt 9 '\ @b
oS Tl I = | AR, [ 9fba WA @R w2 @R
T T =T | A 5E, C J0ed (%, AD &1 @<k DE P | P =0
IR SedF oy | e, CD = CE = Jred JPIE |

Jeed AN (Equation of a circle): @G 8 (7 TG *09q SEIC 0T
R A MU 5TF 07 *1S @ Faa N0y Jeriifofiss o=F grofw 1
20T (@ TN #NG I, Ol o ANPael o 2 | P(x.)
W T (FOA AT GG [Wvg [ (A e @7 ) r
0(0,0) 9k Ve 7ag = r (IS ST TPIE 1 =) | & IF, TS .
Sifafeq Tog PICTT g P(x, y) OIZCET OP = r (J0ed JPTIE) X
= OP?2=r>
= (x=0)2+(y—0)?=1r?
v (= 02+ (y—0)7 = r2 5 T Ferfgrs (g f4f+i qre w8 ¥ Y
AR T = | I FPE = r. 7 Joed @7 (h, k) 7gee e g
Y ©(F 067 ANNIAUG ‘A, (x—h)2 + (y—k)? = 1% G HFRCP ITANFACI 0 AW+ B[RS I = |

J0eq e TSI (General Equation of a Circle): @36 308 AGRe e =T (6 Jred
TR W I A 9T wA | S @iy, (h, k) @9 e r FPE [ Jre s
TS == (x — h)? + (y — k)2 = r?

A, x2—2hx + h? +y2 - 2yk + k? = r?

A, 2 +y?+2gx+ 2fy + € =0 ovevrenee. 0]
T (i) F GG Je el AN I 2 | @A, g = —h, f= —k @R ¢ = h*+ k2 — 2

J0ET Y FAS (AP (7 @ FPIE 6 (To find the centre and radius of a circle from the
general equation of circle): SISRT &if, GG Joea AGRe AIFIT C1- X2 + y? + 2gx + 2fy + ¢ = 0

BTME = BT 350



JREICA Tes e ECIESIIRIS)

A, X2+ 20x+ g2 +y?+2fy+f2—g?—f2+c=0
A, (x+g)* + (yH)? =g? + 2 —c
Ax = CgPR+ iy - (032 = (Vo Pc) 2
0T AW FAFACR AL A 0 AR, J064 &G (—g, —f) 8 FPIE =[g?+ f—

76 R TREaE® @RS T 40 Jeed AN M9 (Find the equation of a circle considering two
vertices of a line as a diameter): W FF+, PQ (R O (FH[M2 Jred TP Uk P ¢ Q fgacas
GIAIE I (X1, Y1) S (X2, Y2)

<@ A, Joed AffeE Ty @RI g R(x, y) @97 P, R € QR ROY)
QT BT =0T
~/PRQ=90° [w9geg (F1 ] 5
P(xwy1) . Q(x2.y2)

PR @R B, my = L1 @<k QR (@19 BIeT, m, = Y Y2
X=X X — X,

@Y ZPRQ = 90° &R mumy=—1

ﬁT, [y_ylj[y_yzjz_l fout: &.8.0
X=X X=X,

a, (Y —ya) (Y —Y2) == (XX1) (X—X2)
s (Xxa) (xx2) + (Y — ya) (y — y2) = 0, A1 el Joes Ajsae few! 36 |

BRI 1: 2x2 + 2% + 3x — By — 2 = 0 J0S TN (AT J0SF (PG 8 TP el ey |
ANY: (ST AR, 2x2 + 2y2 +3x -5y —-2=0

A, xE+y2+ gx—gy—lzo

2 2
i, x2+2.x.%+(gj +y2—2.§.y+(§j —3—§—1:0

47 (4) 16 16
2 2
ah, (xs3) ofy-5)=1,9,25 - 16+9+425
4 4 16 16 16

2 2
(o (52
4 4) 16
2 2 2
b
4 4 4
TR G (FF (_ﬁ,éj © PG = ¥
4'4
At 2: (3,7) @ (9, 1) Reecaa SREAes @R @ 087 FPE O APl ey e |
FNY: N FF, A= (3, 7) 8 B= (9, 1)
. AB (& JPT 4T SIFS q0ed AN3ae, (x—3) (x—9)+(y—7)(y—1)=0
A, X2 -3X X+ 27T+y?-Ty—-y+7=0
A, x2+y*-12x -8y +34=0
. Toedar goem smiliwaed x2 + y2- 12x — 8y + 34 =0

Taret 3: (2, 3), (16, 1) Gk (16, 3) R Jrea Al oy T2 |
FAKI: FC PP, JOGF TAFAT X2 + Y2+ 2gx+ 2fy + €= 0. 0)

TET = ST 534
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@R (i) R 3 (1, 3) (16, 1) @R(16, 3) RIS |

TSR 13+4g+6f+C = 0...oocvevevean (ii)
257 +32g+2f+c = 0.............. (iii)
R 265+32¢+6f+C = 0.............. (iv)
(iii) TR AT (AT (ii) TR [N I AL,
24442890 -4 =0 ..o (V)

(i) T I (AT (iii) TR AN KA FC AR, 8+4f =0, . f=-2
f 97 N (V) T @ T A2, g=—-9
WA, g 8 f @7 W (i) R @ I 418 ¢ = 35
TR feda goea Tl x2 + y2-18x — 4y + 35= 0
TACHUT AV GRHS J0eq FANw (Equation of concentric circles): W (I Jred (7 (hk) @
HPTE a =W, O J0&F AP I (x— h)? + (y- k)2= a?
A, x2 + y2-2hx — 2yk + h?+k? = a?
X2+ y22hx — 2yk + (h*+k? —a?) = 0. 0]
R, A7 08T (T GFR T TR TAHGS I GRI G 27, O FPTE o 207R @i «@fe 9@ ez
T |
4fs, S geed JPIE = b,
-, ANefB =@, (x— h)? + (y — k)2 = b?
A x2—2hx + h? +y? - 2yk + k? = b?
A X2+ y2 - 2hx-2yk + h%+ k?>-b*=0............ (ii)
(i) R @R (i) R AT (ACF TH T A @, ARG I GFCH AP JSSC ANPACE! S I
BIRGRIESICOETERCEIN
(i) TR @3 FITF M = h2+ k2— a2 = ¢ (41F) G (i) 9T FFS A = h2+ k2— b2 = ¢, (419)
<. (i) TR J0ST AR AP x2 + y2 + 2gx+ 2fy + ¢ = 0 T
(i) TR TGS I GHI G Joed AP =T, x2 + y2 + 2gx+ 2fy + ¢1 = 0.
AR 4: (4, 5) FRRME 9B J& X2 + y2 + dx— 6y— 12 = 0 ICSF (7 Wea T, @ J0eq Twael fyefa
A |
ST foee Jees 79 (4, 5)
oAMG JC&F AN x2 + y2 + 4x—6y— 12 = 0
A, x2+2.x2+2%+y?-2.y3+32-25=0
;. 089 (3T (-2, 3)
@z e Fefb (-2, 3), (4, 5) R |
ToRR el J0eq AP = a4 27+ (5-3)7 =36+ 4 =0
». e qoaa T (a7 + (y -5 = (Va0
T, x?— 8x+ 16 + y>— 10y + 25 = 40
X 4+y-8x-10y+1=0

BTME = BT S5



JRECA TS ey E eifife

BArER 5: @35 J0eT TN [T T A X2 + y2— 4x+ By + 9 = 0 J0GF A GHHUF @R (2, -1)
Sl
FKI: &G I TP X2 + Y2~ 4x+ 5y + 9= 0.evvvnnns (i)
11 AP, (i) TR IO AN GFCI AP J0&F AP X2 + Y~ 4%+ 5y + € = Ovvvvveneee (ii)
(if) & 3B (2, ~1) fagamst |
ToAR 4+1-8-5+¢=0,d,c=8
- fecfr 3eew T X2 + y>- 4x+ 5y +8=0

qI6 A (P B Jreq e =@ WS T (Find the
condition that any straight line be a tangent of a circle): St <P,
XP+y? = a2 CFICAT J0S TAPAY @R y= mx+C RCHICAT G0 TR |
SIS Joed T =39 =S ey wce =07 |

2n8 087 (G (0,0) '€ FPIE = a

G, y= mx+C TR eme Jred aafs =HF =T AW ¢ @t afr ¥ =mxte T 5
% C (& PT @RIF Vg 0a9 FPICER s 27 | oidfie, CT = a fomv 8.8

m.0+C
Jm? +(-1)°
C

1+ m?
r, C2 = a%(1+ m?) ~C=tayl+m?
wie y = mx+C @RI x2+y? = a? Joed 7B 73 IM C = +ayl+m’ =7

(TN J€ A1 SFECEE (RAORCE sy 6 (To find the length of intercept by the circle from the
axes): N T, J08F I x2Hy242gx+ 2fy+C = O.vvvvvvenece (i)
Jefb x-S (BN AT (RUqe (P16 y=0 = |

IR, x242g%x+ € =0.............. (ii)

4P, 9G W1 x-S0 (AT GAIRFA(x1,0) € B(x2,0)
SoXitXe=—20 AR xiX2 =C

OIRC X-SCHA @ (RWSRTHR “IfFsliel= AB= | x; — Xy

= \/(x1+x2)2—4x1x2 = \/492—40 = 2.g% -c
IR 9@ AT x-S (RORTR AR = 2,/g° —c

= —a [y=mx+C=mx-y+C=0]

4, =a

Y

SAISI, E AT Y-S (RO AR = 24/ f2 —¢
J0e (RIS goaa Tl [ (To find the equation of a
circle passing through the point of intersection of two circles):
X2+y24+201x+2f1y+C1 = 0 @R x2+y?+2gox+2fy+C, = 0
IR J8RN C@Tﬁﬁsﬂﬁf PRSP IS ANET AT | X2HYHH 201X+ 2610+C1=0 y24y24205x+2f20+C2=0
fou:v.8.9

BTME = BT 355
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G4l A, JSRCH (R A 8 B; O A 8 B Rl I8 Iead ANSAAT RI-x2+y>+2gux+2fry+Ci+ A
(X2+y?+20x+2f2y+¢2) = 0

QI A (I 8 L = — 1): G, ), @7 ey Weaw &y ffey Joea AFeael #iedl A03; @ AP TR
foq fox 3@ fa= sac3 |

73T ATiacenl J0eT GEE S-97 TS (Equation of common chord of two circles): 76 3ed
FGIEE ST AN GG AT A ToF Jrad &yl 2o [eaioe =7 | org AB J8az My El |

T TP, 51= X2H+Yy?4+20:x+2f1y+¢1 = 0. 0] A
AR o= X2+Y2H+20x+2fy+C, = 0. (ii)
I 9f6 A==t 39 |
(i) R S (i) TR [z 3 A1,
(X2+y2+2g1x+2f1y+C1) — (X2+y2+2g2x+2fy+C2) = 0 B oro
= 2(gr-go)X + 2(f—F2)y + (€1=C2) = 0 oo (iii) o0 Bmusa -
(i) T IAVFIAT x 8 y GF GFAORHT FAFA | AR TN G0
TR I 03 |

1 AT, JOACT (RAKY A 8 B 7 GIF (x4, Y1) € (Xz, Y2)
ISR (X1, Y1) '€ (Xo, Vo) Tg@ =it (i) =R @ (i) I P =3 |
OIRE, X124+y12+201x1+2f1y1+¢1 = 0

X2+ 2+ 20ox1+ 2y 1+Co = 0 3 TXT JERA (x4, y1) oSt | Spaera et ea,

2(01-g2)Xa + 2(fi—f2)y1 + (C1—C2) = 03 AT Ay, ya) TR (iii) 7o ST saae o 353 |
WA, I8 B(xz, y2) QRN =0T, x2+y,2+2g1x0+2f1y2+C1 = 08 X2+y,2+20a%o+2fy2+C2 = 0
RIEReER /T TR, 2(91—ga)Xo+2(Fi—F2)y2+(C1—C2) = 0 AT B(Xz, y2) RS (iii) 7R L@ Saer
O 303 | ST, 5@ (AT (AT T, A(Xe, Y1) 8 B(Xo, Vo) (FRETIE (6 AR WY A3 (1o 2@l
AB T |
ST, AB BT «F IR 2, 2(g1—g2)X +2(f1—f2)y + c1—C2 = 0, TR, 535, = 0

/Gy e

o J0ST IYR AP (x—h)? + (y—k)2 = r?

o UG (FARALIR U NP x-S (RAORTA AR = 2,/g% —c , y-SCwa (RASRTA AR
=2Jf?-c.

o JGT RN JC&H AN TR x2+y2+2gux+2fry+Co+ A (X2+y2+2gox+2fy+C2) = 0

TS0 = T S0



R = o

1. (F)(1,),(\/3,1) RraeweTa el g e s |(ar)(4,§) ,(2, %) R FICSTT AT o T2 |

2. (F) x-=CH T w&ge P fB (0, 3) W=k (5, —2) RWad (At TEe! | P @7 g fefa 350 |

(%) M @, (1, 2), (-4, 2) 4R (-4, 7) 9 foqb @G TR T fager Sy 03 | fageioa

AT [ P |

() (1, 2), (3,4), € (5, -6) aw @5 fagres M =01, @ fagata ey e F |

(9) = @, A(6,1), B(=3, 4), C(~70) ¥R D(2, —3) 79 5140 «afb Jefas Teaiy 3 |

(®) (x, y) "5 (a+b, b-a) @3 (a—b, a+b) RVET (AT AIFIS! 2(=1, &A1 T4 (@, bx = ay.

3. 4B J0EF 7 (2, 3) GR IFFE 26; @ Jred @ ST G TG (2, 0) ©OF ey forefar ey |

4. «3fB R fagre 136 AT g= (0, —4) @ 0, 4) T, 7 POR ARG G fef weee |

5.y o% 8 (7, 2) M 2t (0, 5) "B vag s+ 201, a = W foyef weee |

6. fsfie g n3fba e @R T 3= e s
(i) (-2,-8) ¥R (2,8) (i) (t+2, —t+4) @R (1,3t) (iii) (at+b, —a, —b) @R (a—b, a+b)

7. A8 B % 1207 g% TAE (-2, 4) G (4, -5). AB T C [ #I¥e s <1 =011 @ AC =
2AB =¥ | C i@ girs faefy e |

8. (7,5) € (-2, 1) aeEd TRE@M @R Tfadss [ gz ey v |

9. (7,7) 9 (-5, —10) T 12HF WA @URF x-9rF @ TS [Foe FF ©f 6 T+ | @ @A
(R e NI @ el e |

10. ABC fagte™ SCacwd 3% (t, 2) | A 8 B ¥ 1207 g% IS (3, 5) 8 (7, -1) =@, C @7 =
oefa e |

11. K @3 N9 39 = (K, 3), (2, 5) @R (-7, 0) 7 Foafb @52 s=eieadiy o=y $204?

12. A, B %20 a0 €9 F=I% TAGCT (xq, Y1), (Xo, o) @R O TR =T, T ey el ey @,

AOAB €9 CFEarey 2% (X1y2 — x2y1).

13. @35 fagrem MR g (t+1,1), (2t+1,3) (2t+2, 2t) fageiva craws i 39+ | L @, t=2
SR t = —% 2 ReteTl STaIEe 269 |
14. (F) (3, —2) Tl x-SC%7 g WFa AL 135° (@1 Tl [ G FIEEIR FHae foyefar
% |
(%) (2, 5) 9=R (-4, 3) RIS SR FAIPa el T2 |
() 3x— 4y + 9 = 0 TR STHET (AT (@ ATA ST (=7 FF ©f el T2 |
(9) 6x— 5y + 30 = 0 FRECALIGH BT G TFaRE (RorRe=R #Afsre ey e |
15. 915 TEICAR SFFRC No! e (6, 2) Ao 2:3 [t Seiow &3; TeaeiBa Auead
e 3+ |
16. 5X + 4y — 20 = 0 TR SRR VLTS A4S SRHTF T foqed [ow 61, au ™qaczs e
TR TGS @R AR el e |
17. @6 I (—2, -5) 7 e Sfoems 7 9=k x € y-SrFaACS AT A € B e (@m 35¢d; @
OA+2.03=0 = | 0 SFI =0T, FRCRLIF FTeae ez 3 |
18. A(b, K) R0 6x —y = 1 @K T2 S&fge Wk B(K, h) MG 2x — 5y = 5 (@R B9 wgs; AB
SRR AR el eee |



JREC TS i JRYHAI Prae azre afes

19. xcoso. + ysina. = p FRERIT x € y (S IAG A 8 B [RTe (27 T o (& ST 403 AL
@, AB @ I IR T AR P2(x2+y2) = 4x%y?

20. 2x+by+4=0, 4x—y—2b=0 @I 3x+y—1=0 @G N (=T b GF N 77 F2p 7 |

21, G0 FRECALAR AN [T I Al y-SCHF ITARAR AR 2x—7y+11=0 GR x+3y—8 = 0 @A
CRARAITST |

22. (2, 3) ™ =TS 4x+3y—7x=0 @R T &S #7F FF 77 F9 @R @7 ey [ @

T T4 g (7 T |

23. foieoa g@eteTe (g @ PTG e Fe: (i) x2+y2+ax—6y—-12=0 (i) 4(P+y?)+24x—4y-27=0

24. (1, 5) 8 (7, -3) Racaa TR @RIRHACE FPT 4G J0eF AN ey T2 |

25. 935 Jreq &G (6, 0) GR O x2+y>—4x=0 J€ 8 x = 3 (FLF (WY, M AoTx 7 | Jefba FIFa
e 3 |

26. T M0 T @R x 8 y TFRC (AQS M (0P TG 3 '8 5 GFP SRA (A 0, G o
AR el e |

27. G e el el wpe Al y-rw (0, 4) e =R 0 GR x-90F 20O 6 G WY GG &l
LY H(S |

28. X2+y?= 9 AR X2+y2+2x+Ay+1= 0 ISR AR S G a0l @ oy foyefy ey |

29. & 35 JreF AN [y TPy A1 AR 206 2 G VHOG X THE {6 [{TS (@7 0 I T
[T 5 9T |

30. I Z0O x2+y2-10x+20= 0 J&F T2 SfFS w1t FAwael el T |

31. x2+y2—4x—6y+C= 0 80 x-orwca = 50 | C 97 W 3 ™1 fvga g el e |

32. A @, x+my=1 @G x>+y2-2ax= 0 J&C> 4 T3 AW a?m?+2al =1 7 |

33. FRM = (1, 2) FRREE 08 wiFwe =Hiwa rdy 2, Jefba s fadfa v |

34. XP+y’= 25 0BT G0 G x-S L 60° (T ey T (b7 Tpael el e |

35. ax+2y—1=0 @G x2+y2-8x+4 = 0 J&C ~14 A | a G W e e |

36. x2+y?= 144 3087 @ &1 (4, —6) e fwfes =7, o Aqeae el s |

1. (as)(\fz, %) (2, @ (D) (242, 242), (1,4/3) 2.(F) (2, 0)(¥) 12.5 3 = () (11, 2)

3.63  4.(x4/3,0) 5.2—79 6. (1)(0,0) (ii) (t+1,t+2) (iii)(a,0) 7.(-9,-13) 8.(4,3) @ (1,1)9. 7:10;j—§

10. (112) 11. K =214, (F) x+y-1=0 () x-3y+13=0 () -3 (%) BFT =2 ; -5 @R 6~ 15,

xt2y-10=0  16.5x—2y=0;5x—8y=0 17.x-2y-8=018.x+y-6=0.20.b=3,b=—
1

21.13x - 23=0 22.(% , gj 23. (i) (-2, 3), 5 (i) (— 3 Ej 4 24. X*+y’— 8x—2y—8=0

25. X24y?— 12x+24=0  26. x>+y?>- 3x-5y =0  27. X*+y*+ 10x-8y + 16 =0 28. x+2y+5=0, 4
29. x+y% 2\21y-4=0 30. x-2y = 0; x+2y=0 31.c=4,(2,0) 33. X2+y>— 2x—-4y+4 =0

34.y = \[3x+10 35. 3, —% 36. 2x-3y—26=0

TG = BT 333



