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Cartesian and Polar Co-ordinates in the Plane
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Co-ordinates of a line dividing point
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- BCOT TG D @7 F= (TTJ X 0‘ L fav.a.¢ X

WA T4, G /7 T (v, y) 5 ARY AG : GD =2:1

25215 2.7y2;y3+1.yl
5@3. 2 .x, = s
@) 2+1 2+1
_ (XXt y2+y3+ylj
3 ’ 3
+x, + +y,+
TOYT, AABC OF SATH (xl x32 5 A y32 y3J

Twizaet 6: @f fagres AT TNE (ar) 2ar,) . (ar; ., 2at,) AR (ar},2at,) | A0 9T TG x ACFA
ToIT OREe T, O AT @, 1+ +15=0
ANL: AT T, SAIFCAd T (x, y)

at +at’ +at? 2at, +2at2+2at3j

Iy fISTea SAEFY »-ICHT TAT AT T, OF SARH (@I y = 0 T | JoAn
0=2at1+2at2+2at3
3

aT,O:Z—;(l1+l2+l3) ,',t1+l2+l3=0(| \9)

Twiead 7: @36 fagred 1216 MY TG (2, 7) G (6, 1) UR IF SAICHA IAIF (6, 4) ; fageioa
SO AR FAE el 3 |
AAYI: WW,WWW(}CJ)

@y fageta ey (6, 4)

30 = ‘j‘é‘fbob
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(6’4)=(2+6+X 7+1+yj aT’ (6’4)2(84‘?)6’84‘_)’]

’

3 3 3
ore, 6= St qae 4= 31
3 3
qA, 6x3=8+x q12=8+y
A, 18-8=x A, y=12-8
x=10 sy=4

- T wor MR 3=1= (10, 4)
-@QCW. crame fafw (Determination of area of a Triangle): Nt FFT,AABC 97 WK fTqete
ZINE A(xy, y1), B(xa, ¥2), Clx3, y3) | AABC 9 (A% forefay Face =@ |

A, B @ C R¥@x (a0F 0X @3 T AW AM, BL @ A, )
CL =1 BIf¥ | ©T=raT, red
LN = ON-OL = X3 — X B(x, y,)

LM = OM-OL = x| — x,
AR MN = ON-OM = x3 — x;

- AMABC 93 (F@%e = B ABLM 93 CFase + Clxs, y3)

Siffem AMNC @3 cFawa- JiFSN BLNC @9

CFTTT | 5 L - — x
1 1 1

S(AM +BL).LM +_(AM +CN).MN —— (BL+CN).LN v B v

= % {(14y2) (1= x2) + (y14y3) (63— x1) = (y2+y3) (x3— x2) }

1 1
= Y {x1 1t Yo y1=y3) + X2 (Votys — yi=y2) + x3(y1 +y3 — yo—y3) = ) {x1 y)+ x2 (y3=y1) + x3 (i—y2) }

1
AABC 93 (FqTe= 5 {x1 v+ X2 (3=y1) + X3 1Y)} e (D
1 x|l
=— |X 1 ...................... 2
5 %2 v, (2)
X, oy, 1

TR 8: ¢ 9T W F© T A(a, 2-2a), B(1-a, 2a) 9 C(—4—a, 6-2a) 7@ FIa41 212
TG NG I, A, B, C K@ e | Sieeet @ a4 oiffe fager AABC @3 cFaeet = 0 21 |

a 2—-2a 1
?T,% l-a 2a 1 =0
—4—a 6-2a 1

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

A, 4a> — 6a — (2-2a)5 + 6 + 4a> =0
2, 4a* — 6a - 10+10a + 6 + 4a* =0

TG = BT 304
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A, 8a° +4a—-4=0

A, 2d° +a-1=0

A, 2" +2a-a-1=0
A, 2a(a+1) — 1(a+1) =0
ql, (a+1) 2a-1)=0

TS, g+1 =0 e, 24— 1=0
a=—1 aT,a:l
2
o ffa g @aww -1 w2, %

TR 9: ABC fagte ARW@a A, B 8 C O3 FFIE TG (3, 4), (-4, 3) @ (8, 6) | OF CFGwe fefy
TP QLA (AT BC ST o7 F10w9 oqy fefar o<1 |

341
STRIYIT: ABC gt crae = L |4 3 1
8 6 I

1 1 9
= = {3(3-6) — 4(-4-8) + 1(—24-24)}= — (-9 + 48-48) = — =
2{ (3-6) —4(-4-8) + 1( )} 2( + ) 5

- fedtT craer =%?ﬁf 95

A3, 4)
T T, A (ATF BC AT TG 57 AD I AABC = %xBCxAD
QT BC =+/(8+4)% +(6—3)° =4/(12)" +3°
= J144+9 = /153 = Jox17 = 317 .
o D 8,6
‘. %=%X3X\/ﬁXAD %: b.Q.q ( )

=>9=3><\/1_7><AD

b 9 3 _3x417 _3x417
3xA17 A17 17417 17

3xA/17
17

SA

- [t A (AtF BC =7 o7 SR Ay

@ HAALFA:

o weffoew ™ R 97 TAE (mlxz Y, | Mt Py 1)

m+m, ° m+m

ISP |

° AABcaam(xl+’;z+xa,yl+);z+y3j

BTG = BT Sobr
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NS - L.\© S

e Straight Line
© =

Q A CTT AA-
o IRECHLIR BTl AT FACS ~/RCI;
o IERAR TANFACR [IST AFIT 8 SIHa AT FACS AAACI;
* INRBAE 7 G 12 TR Tege (T 7 ¢ @ wwye (@Ielw ey eghe e Fare
ATCI;
o (I 72 TR WWYS (Fie e el ¢ wionw fifey e it wre Sfea |

Straight Line

(AT TS SRFS QFf Gl g IW (@I B e sAfis 91 30 5, ©1 5w [
AT AT A0 | ST *ISHICATF T FRwaces [fSg i “hezy 917 |

1. IR AN (Equation of the axes): SN S, x-SCFT ToF SG(F© Y
e R (I R y @ T = 0 TSR x-CHFF ANFAT y = 0
IR, y-SCF T WR(ZS 7 77 & WL x 97 JF = 0

TEANR y-SCHA AN x= 0 X y X

2. x-S MA@AE F9e @ 999 (Equation of any straight line fom:0.0.3

parallel to x-axies): (7 TP, x-SNCFH I ARSI (FICAT G AIEAFRI Ay

X9 (A GRY AT AN | IM R = b T O U8 TG @ y = b= b v=b

(&), A, y = —b = (F3F) Y To—% »

TFEERIGT @ ANFAIE BIeT IR 401 2 | : v <

3. y-SCFF ACK ANSAE (TR AT ANwe (Equation ofany straight vy fmees

line parallel to y-axis): SN &I, y-SCHT AN QCPICH] AIET I y-SrF ‘r Ay A

(AT ITY FIF | IM 9T W9 = ¢ | O@ x-9CF 4GS A S_ES g [¢ >

RCFICAT y-SCHF TATSI FFEEIT TR x = g = (FIF) «>

TR, x-NCFT ATGF AT TRFS (@R AL ANFA FE x = —a = v;_d =

(W) Xy OVV y X
foa: v.o.©

4, W AT FFE LT T4 (Equation of any straight line
pasing through the origin): (5 %+, PQ AT ﬂf’lﬁ"’iﬁlﬁ | @RS x-SCFT qerg® e R 0
@ TRy I | (@ ST @@ 7Y R(x, y), RM L OX B |

. OM=x @R RM =y.

30 = ‘j‘é\‘)ob
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RM
. (BT BIF m = tanf = tan ROM =on

Sm= Loy = mx T T TR T {0 |
X

5.y THCE (@I [ Rre@iaE @3 x-90F @RS Wi e @3t [me @ Seoig
O ST @AF AN (Equation of a straight line which cuts off a given intercept from the y axis
and makes a positive angle with the x-axis): (¥ FP9, AB

A
TR IR TR Bl =M. @R, (@FABF 1-0w7 g s o A
O (FT TeAF FCACR | I AB @A y-9rHE Q [re = I o) /;(x,y)
00 = C 97 1AB 97 &9 @@ [’ P(x, y) 939 PMLOX 93 A
OTLPM GBI | y r
G LPQT = ZQBO = 6 . 0 }C .
X ¥B 0 M X
PT PM-TM PM -QO X
O m = tan@= tanLPQOT = a= oM = OMQ vy favee
=>m= y—C
X
TRERLHT 9T AT v 77 R AAFFeT 0T |

q, mx=y—-C
T, y = mx + C, 9512 el ez siiwaer fqor 361 |

6. m B RM¥B «6 ezt T @ [WE [/ (v, y,) W SfowT S ©F AT (Equation of m
slpoe straight line which passes through the point (x;, y;)): ¥ AY A

TP, AB (@RI GF0 FFEeT | @ X S0F «7rge Wi A /;<x,y)
6 (1T TR FRACR | S, m = tanh. @B T2 @A @FB
e R 0(x,, v1), AB TEeCARIS @ Rgeis | S/=ta AB FRe@dd o L
AFer Tl T @ | @, @ABT TA @A [/ Py, )
93] PNLOX @ OMLOX B | TSe9T Q (AF PN AT T4 QL+ %7 7 e'M N x
B | BT yy

foa: Loy

- APQL TT 1%, tang= Lk o PNZLN _ PN-OM
OL MN  ON-OM

A, m= 20
x—x

, m(x=xp) = y=yi
sy = y1 = m(x—x;) T TN SRETELR AN o 6 |

7. 92 @WE (1), y)) 932 (1o, v,) AT FECE2T TAwa (Equation of straight line which passes
through two given points (x, y;) and (x3, y,): V0¥ ¥, AB (TR AT AT P(xy, y2) 8 O(xa, y2)

@I g2fo WMe e |

BTG = Bl 3d0
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AY
Q@ERY (i) TR @ (x,1) @R (x,y,) R | 1R,
Yy Z I Correre (i) G/ Y, = 11X, + o () Peryy P
A, () —([{) Dy =y, =m(X—X,)eeeerenne. (iv)
G (i) — (iii) = y, = ¥, =M = X))o v) 3 5 g
(V) RS A ;= 2N A

(x—x)

v

QT M GF T (v) TR @ I 2L, y —y, =2 I (x —x,) Y
(x—=x) foa: v.o.q

A, (= x) (= 32)= =y )x = x,)
A, A0 S YTy feyeefa ST AR o e |
xl_-le Yi—= Y2

8. 1131% A2 FEER TRt @i Fefy (Find the angles between two particular straight lines):

fo@: v.0.b AR AB G AC B AETCI==, A TR TG y =y x + ¢, GR y =myx+c, |
6, IR 6, (P CIAY T, . m, = tan 6, 4R m, = tan 6,

AT T, TRECIARCG TGS (et 9

foa: Lo O AE, 9+6,=6,..60=06, -6,

SR, . 0=6, -6, =—(6, - 6,) T 6,>6,

~O=%(0,-6,)

4 tan 6, —tané,

~.tanf=*tan(g, - 6,) ==
1+tan6, tan 6,

1+ mm,
L@=ttan 1
1+mm,

TET (@, G215 AL AT TG QSR =S 7R 35 TR 2 7 Q6F =S

m; —m m; —m
tand=t—1—= tand=t—1—=
1+mm, 1+mm,
0, m—m, o _1+mm,
<0, tan0” =+ ————+ <, cot90” =+t ——=
1+mm, m, —m,
9_+m1 m, 0:+1+m1m2
AU 1+mm, I, m, —n,
A, my—m, =0 A, 1+mm, =0
Somy=my somm, =—1

BTG = BT 555
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9, SFRET (TR 9 (AT ATHCE T A9 (Equation of a straight line when the intercepting
part of the two axes are given): (< $«, AB (AT OB AL | TR 1-TF (ATF @ IR y-

IF(AE H AT A (@ FE | @R, @R x-9F (@A a
AT ST (B7 B | O x-SCFS (A A 9T BT (g, 0) |
R, STHONF y-NCHA (AT B 93 ZA%F (0, b).

~.A8 B R AB TeTeaeifoa TR, y=0_x-a

A

V\

A Y

B(0,b)

A(a,0)

0-b a-0

y x—a <
qA, = = s

-b a X
q L_%_a

-b a a
a, Sy 2o

a b
.-.ﬁzﬁﬁwwwf+%:1,

a

Wm, a + Y 1

X — W (AT Wy — O W (AT W

N\ X

a

ry
Poav.0.5

10. &9 SE 4199 (Equation of Perpendiculuar form): S5 3, f5@: v.9.50-9 TR O (AP

AB @Al AR T AF® wq Ay P NIR OD = P @32
ZAOD = o ST AB TG ANGae fefa 40w 209 |

AAOD (T “1Z, cosal = oD
AO

i, oa=-22
CoS
oa=—L
CoS
SIRTT AB @I x-S (AR A 9 FAH ( P ,oj
cosS
oD
SR, ABOD (AT A1Z, cos (90°—a) =
Cos
40, OB = L
c0s(90° - @)
~og="9P
SIno&
- AB @1 A y-S(CFT (=AY B L‘WWB(O, P j
Sin &
Q2T A @ B eI AB T AN, 1’2 + ij -1

cosa sina

3TfT =y

BT 353
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xcosa N ysina
P P
£.XCOSO+ ysing = P OTF FTX TP FEIIT AN I 27 |

T, 1

Trae 1: %Wﬁ%maﬁwﬁr(—z, 3) oS zee waercfBa Aiwae ey v |

W&rm:w—»{,ﬂawwm=%ewﬁwmm,yl):(—zﬁ)
SIRE Wﬁ',mmﬁﬁ@wwl,yl)ww,y—ylzm(x—xl)
2
Ly-3==(x-2
y 3(x )

qr, 3y-9=2x—4
q 2x-3y+13=0
el s AN, 2 -3y + 13 =0

BRI 2: x + y— 5 =0 8 3x — 2y = G F20F (RARP @ FRECRRIT (1, —1) Rt o7
AR ey Fe |

FATY: NG AT CAAE- x +y—5=0 .occvenenen. (1)
3x-2y-6=0..cceuene... (i1)

() 28 (ii) TR @IF AR @RI AL Al
(x+y=5)+KBx—2y—6)=0..c0cecvvrennnn. (ii1)

(iii) e FF@AM (1, — 1) RKganSy |

TOAMR (1-1-5) + K(3.142.1-6) = 0
A, -5+ K (-1)=0
A, K=-5

G, K O3 I (iii) T FANFACe IR 12—

(x+y-5-50@x—2y-6)=0

q, x+y-5-15x+10y+30=0
A, —14x+11y+25=0
~l4x—11y-25=0

- fqeefy sETRdE TAFR 140 - 11y - 25=0

Barde 3: x+2y+7 = 0 @RI TFaEE TFe! AEoRTER TGRE FAE ey a7 | Tofiee dfesre
(IR AT T 2O O (FGeT foyely ey |

AY
FAYI: &G TR TN, . Xaao o o
x+2y+7 = 0 X X
A, x+2y=-7
X y B(0,-7/2)
so—+ —==1
-7 -7 v\‘
2 fo@:v.0.5Y

BTG = BT 330
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o, @I @Rl x-SCFa @MRYT =
A (-7,0) 8 y-SICF4 (RARYS % B (o,—%j
7

0-"
- AB 7 TGRYF BAE 7;0,72 =(‘_27‘7r7j

TAfaSw Afewex AB (FITT AT AR A, O CFATA

2
=AB’= (-7-0)" + (0+9 _a9+ 2 196+49=ﬁ=61i 3 9T |

4 4 4
BRI 4: 3x — 4y — 12 = 0 AT AN (RS IFRGTETe FART T

() y=mx+c (i) = +% =1 (iii) xcosL+ ysino =P
a

AAL: (1) &WE TS 3x—4y—12=0 (i) @WS AANFAA 3x - 4y— 12 =0

A, dy=3x-12 A, Bx—dy=12
fy= a3 Wy=metcdd @, XY
4 4 3
Wﬂ,mmm:% 4R =3 el o) an e s
. a

AT x-SCF (RIOIH ¢ = 4 dR
y SCF (RS b =3
(i) &M@ TAFI 3x — 4y = 12
e
5 5 5
ql, xcosa + ysina= P, (TN, cosa’:%, sina= —i GR P = 12
foqfs sraecast W‘Tﬁ’ﬁ EXcHIE] Lic) (The condition for three straight lines to be concurrent): X<
W,WWWWa1x+b1y+cl=0, ax + by +c,=09R asx + byy + ¢c3=0
@AY AN 2eTF *r$ fefy Fa0e 27 |
AVG (FAITY Y =01, TN AR 13 FRead® @afiq W oo et Sfows 3@ widie
werT RS o = |
G, ax+by+c; =08 ax+by+c,=0
AT @ TR Aah© ACAT B MR,

by B y B 1
bc,=b,c, ca,—ac, ab,—ab
_ b, —byc R y = aa, — 4,6
ale_aZbl alb 27 aZbl

BTG = BT 338
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IR0 2N 8 Aoy (@A ({9 (x, y) =< be, by, ¢a, —a, )

ab,—a,b, ab,— a,b,
G4 (AR BT A0 SO T aax + bay + ¢3 = 0 7% 20T FAqFRe@T AN, 203 |
OAR (RAYE FAE DO TAeaCel I ATE-

as b, —b,c, + b ad, —a6 | =0

ab,~a,b, ab,— a,b,
Maz (bc, —b,c,) + by (c,a, —ac,) + ¢3(ab,— ab ) =0
Ma; (b, —b,c,) =b3 (ac, —ca,) +c3 (ab,—a,b ) =0

al bl Cl
S, la, b, c,|=03T oqB TR ANRY 26T *S |
a, by ¢

720 FFeEel wifeg 267F ¥ (Condition for two straight lines to be identical): St T,
ax+byy + ¢1 = 0 Q32 arx + by + ¢; = 0 AN 2T ATACELF TASI | FRENFIEE Sfog ST =S
ey Tvate 2 |

ST MY ayx + byy + ¢ = 0 (ATF ATE, 1, T AN (AT AT,
aix + byy=—c ax+by+c,=0
ar alx—bly:1 q, axx + byy =—c;
R
: a, L2 xy —Zy=1
—c —c
?T,ix+ L y=1 2 2
—c —C
1 ! a, ’Z + i S (ii)
X y o o
—+ =1 s
- ¢ ® a, b,
a, b,

@I ude, -G qR-1=_2
’ a, a, b, b,
<, 4H_4 (iii) 0, ﬁz Lo @iv)
a, ¢ b, ¢
SRR (iii) TR @ (iv) TR (AT A
4 b _a
a, b c

2 2 2

SO, ayx + by + 1= 08 axx + by + ¢, = 0 UG Aoy 7@ AW ﬁ:i—l =4 =)
a, ) %)

BRIZAN 5: ax + by + ¢ = 0 G2 xcos + ysinay = P €33 FFERT N0 S0 P @ M foyefyy o0 |

ATY: QMG TNFAUET xcos + ysin@= P............. (1)

ax+by=—C .......... (i1)
@Y (i) TR 8 (ii) T AR Q8 FIENCL o I |

BTG = Bl 53¢
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cosa_sin a P

MOdIR

a b —C

Pa .
s.cos@=— , sina@= —
—c —c
I G, cos’a+ sinfa= 1
P2a2 P2b2
A, —tr—=1

2 2
C C

2 2
P2 (a_ +b—j =1

2 2
C C

2
C C
P= ——=P=t

N
TRIZAS 6: ax + by +c=0 @B bx+cy+a=0 QR cx + ay + b = 0 @R @AY CT (ICeT efsier
e @&, a+b+c = 0.

ANYE: A€ AT TG, ax + by +c =0 .............. (i)
bx+cy+a=0........ (>i1)
AR ex+ay+b=0......... (i11)
(i) T @I (i) TR 8 (iii) TR @UF AR T, (@G AAY T(A |
a b c
TR b ¢ al=0 W
c a b

A, a(be —a*) — b(b* — ac) + c(ab—c¢*) =0
A, abc —a® —b* + abc + abc — > =0

A, a’+b’ +c’~3abe=0

2, (a+b+c)’ =0, ~.a+b+c =0

% 799 (Perpendicular distance): (x;, y;) R (A& Ax+By+C=0 @RIF T4 SfFe «oaa ey fefx
PACS (] |
A FFA, AB FFAERIBT AT

Ax+By+C=0.........(0) 4Y
AB IR TS Q(x,,y,) @RI 97 1 0 A E
AB @417 o7 Sfze #17 QN 7l Fa0e =27 | €30, Q(x1y1)
AB SRR x-SCHA TCH o (I TS I 8 A9 N F
(AT OF TF AfF© ARG (M P SR AB N
SN T BT AN A, xcosa+ P 2P
sind—P=0......... ii < »X
zﬂt@ () T € (ii) H(\;WW % e o X Ov Tm O
cosq _sina _ —P Y foa: v.©.5%

I | O,

A g ¢ K&

BTG = BT 330
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s.cosa=AK, sind= BK @R P =-CK
~.cos’a = (AK)?, sin’o = (BK)?

I &I, cos’a+ sin‘a= 1

A(AK)* + (BK)* = 1
A, KAA+BH) =1

2
4, (—gj (A’+B%) =1

P2 2 2
A, B =1X

C2
AP = ———
A*+B
JA® + B?
SRl TR O (A0 AB (4T 79 G7 = |+ ——
VA? + B?
p=_ ¢
JA* + B?
@3 O R M AB 7 ARG CD ({4 & P, T AT LA Ax + By + K’ =0 oo (i)

(< i Q(-xl’ )’1) WW, A)C] + Byl +K =0
A, K’ =— (Ax, + By))
Te«3, TEAR O (AT (i) 9R @FF 7 Ih9 P T,

oK
JA* + B?
ON = FE = OF — OF
oK € K-C _ A(Ax+By)-C_ ~(Ax +By +()
JA2+ B JA + B VA* + B’ JA* +B? JA* + B’
. fudh T g = SN BN O | Ax, + By, +C|

JA? + B _| JA?+ B |
BRRR 7: (2,3) R (T 4x + 3y — 9 = 0 FTARLIGF o V=g el 73 |

T 7 [42+33-9] [8+9-9| 8

| V42432 | s |5
Pfiﬁ‘ AT AT TS| TP 1% (To determine the perpendicular distance between

two parallel straight lines): S CF(@: IIF FIARI TRV GF2 AT AMCF BaA: ©,9.39 |
O TP, AN FEAFRECIT TSI, ax + by +¢; = 0 @3- ax + by +¢2 = 0

QA AR (ATF ax + by +¢; = 0 AR T A d, WA, dy = ——— T4 ;50

\a® +b?

BTG = BT 559
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\Y

WW d1 WC1<O

Va? +b2

SRR &R (ATF ax + by +c, = 0 TR T I9 d,

Uﬂ »

ax+by+c,;=0
c

T, dy = ——2— | T 250 '
a’ +b’
SR, dy =~ T4 < 0
a’ +b’ < X
. &G FIAGAAI TET 739 X’ Of axtbyteQ  C

aQ G =| ¢, —c, |= |c2—c2| Y fo@: v.0.50
\/az+b2 \/az+b2 |\/a2+b2| \/612+b2
T CFCE: T AR AR 52 A0S &g Ba: ©,9.38 T I, ax + by +¢; = 0 G3R ax + by
+¢, = 0 TRECHAT | (ARG AR T 72 oS Aoy .
SRFS JOAR | 8 ¢, [T o 2 77 | B‘\“

=|d1—d2|=

c —c ax+by+c;=0
P9 >0 8 ,<0, 949 d, = —L— aRd,= —2—
Na’ +b’ \Ja® +b?
TEANR FRECTIGCR VLS| IR = d; + d= x 0

2 4

G 6 _ 6-q X 0 \
A

\/a2 +b* \/a2 +b* \/a2 +b*

c
Remark: ¢;<08 ¢,> 0%, dj= ——L-—E9Rd, = —2—
Va* + b2 Va’ +b° ;7' ax+by+c,=0
. ATSCIAREITS I O[ &7 adw di + dy fom:v.0.38

TRIRA 8: 4x — 3y +2 = 0 3R 8x — 6y — 9 = () FASAT FIEIHLART TS| G {ofelF P |
FIYT: TSI 4x — 3y + 2 = 0 AR
8x-6y-9=0

4, 4x—3y—2:0
2

2__2 449 13
| 2)l |2 |_|2|_13

x/a +b2 ‘\/42+32 )

e y3, el ae

Ware| 5] 10

TARAS 9: G AU TR RO AN @ALE WA (RW A | el 7eo @10a 79 6
OFF | AT Tl el T2 |

TG TG S, ATACELIBT STt f+%=1
a
AR TG (AT AT AT (A 0 | TOMR = b
- AR 242 =1 (@RI a > 0)
a a

BTG = BT S0



et TS fefmtes F= wifife

A, X +y=a ... @)

SRR, AR (0, 0) (/T (i) TR 97 & 4h9 = 6
0+0—a —a
——|=6,2|—|=6, =Da= 6\/5
JIZ+12 2

QLT ¢ GF T (1) TR @ IBTT AR, x+y= 642
- foyeefr steeteara SR x4y = 642

BwrRge 10: (1, —2) 7 (ATF 4 GFF FACY €3 3x— 4y+1=0 @RI ToF o7 @ At 7ef7 F20e7 |
AY: AVEG T ANFAS 3x— 4y + 1 = 0., (i)
(i) TR GF TIAF TR FRENFAR AN 3x— 4y + K = 0.....(11)
TS, (1, -2) 9 AT (i) TR @R TR &7 FY = 4
_ |4.1+3.(—2)+K|_4
| V42 +3 |_

K_—2‘:4

4,
5

K-2

A, DSty
5

A, K-2=%20
. K=22,-18
. Toeefar ST eaed TS 4x + 3y +22 =0 @I 4x + 3y— 18 =0

o7 e

® ST L ARSI (@A THFA, y = b QR y-SCHF AN FETFIT AN, x = .
o fb B R (x), y)) W SFo@w T ©1F TSI, v — ) = m(x—x;)

o STHRET (VS W (A AT FACIIE TR, = 4 %:1
a

a b ¢
o foafb R TRV @R ¥, |a, b, c,|=0

a; by ¢

— T8 @ & ANe

Circle and Equation of Circles

BTG = BT 335



e Ty ffqwgiers IR Frae ez afere

@ ==

q Mg 1T SAAF-
*  IB I I FACS AN
o J0GT TFAT ARG FACS SACI;
o ST AMHET FTUTe ~IRR;
o e RRENA | PO I9Ze =T ©F AT FACS AR |

qCﬁircle

@I Ao GI6 [We [/ (AtF i TN qRey bewi [ s
SeEeRE g8 07 | g Rfbee Jres v <1 =1 1 @S SAigRee ¢ wEl
o 9 7 @R B paeloe Jrea e 9T 77 | Jued HAfdfya Seififge
@ @I 26 Rgg Iaes @i @Rl 7 7 @b Jees @l
T W | AR, T 96T TR @ @gerst 2 @ i e @
=Y | oo fota, ¢ Jr8a (™, AD W1 9R DE [P | RIS FEA [0
ET M | 9L, CD = CE = 089 IP7Y |

{C@?W(Equation of a circle): ﬂﬁﬁ@ @ G *CST AL 5T Ol
A FRIF G W *E 8 G WK eAifeifesd 7o g F4r Y
2 (@ AN 2GR A, ST J0S AN 9] = |
W A, I e @36 e g (ItE Joew @Y I W)
0(0,0) @R W2 779 = r (IS T [PIE &1 =) | 471 1w, Jred
“{fafea Tog AT 79 P(x, y) OIRCT OP = r (J0ST HPAE) <
= OP*=/
= (=01 +(y-07=/
s (= 0) + (y—0) =77 5 Ot TS (g {2 Jred ]
ST T 2 | A TP = 7. 7% 06T @G (h, k) [qee 8 e - fa:vsx v?
T O3 08T ANFAAD R, (x—h)” + (y—k)* = 1’ 92 ASRE ANFACIT Joed N ARG Ie] 2 |

BIAERAINIER] TP (General Equation of a Circle): 930 JCe AL AN T A B8
TR W e ARRES @G wer | SR @i, (h, k) @™ oe r g [fEHE Jrea s
ANFAT 2 (x - h)> + (v — k) = 7

A, 0 - 2hx + W+ Y =29k + K =1
A, L+ 428+ 2+ =0 oo )
AT (i) F 9B J0EF AR TNTA I & | @A, g = —h, f= —k 9R ¢ = i+ k7

BISERINIER FNEAT (2P (@9 8 AFE T (To find the centre and radius of a circle from the
general equation of circle): SIS &ifF, @30 JCe A AT - % + 3>+ 2gx + 2fy + ¢ =0
A, + 28+ 8+ + 2+ f - —F+c=0
T, (ekg)* + 4N ="+ f —c

cr= P+ = (P =W+ f—)?

P(x.y)

ol 4

TG = ‘j'é'TbQo



et TS fefmtes F= wifife

e SV AT AL G I ATZ, J0&F &Y (—g, —f) @ IPNE =~[g>+ P

7t K@ Ees @RE T 4| JeeT %4 % (Find the equation of a circle considering two
vertices of a line as a diameter): W< S+, PQ @G O (FHRME JreT I @R P ¢ O Rgaczs
ZIIZE JATGEC (x1, y1) S (X2, y2)

1 qE, Joe Al ToAwg @I g R(x, y) 93T P, R € QR R(x.y)
Qo T R |
~ZPRQ =90° [9438% (P4 | .
- P(x, Q(x2y2)
PR G BT, m, = 221 @@z QR G BT, my =222 G1) 22
X=X X=X,
QY £ZPRQ =90° OFR mym,=— 1
S AT I B P P fou: v.8.9
’ X=X X=X,

A, G —y) O —y2) == (=x1) (x—x2)
o (mxn) (=) + (3 — y1) (3 — o) = 0, T foyeear e sl formt +°ea1 |

TR 1: 207 + 2y + 3x — 5y — 2 = 0 J0&F AT (TP 0 (Y '8 HAE foyefzy ey |
AT WS R, 2x° +2y" +3x -5y -2=0

3T,x2+y2+%x—§y—l=0

2 2
, x2+2.x.%+GJ +y2—2.§.y+(§J 2B g

47 \4) 16 16
3 5Y 9 25 _ 1649425
T, (x+—j +(y——] =144 = 008
4 4 16 16 16

4, (x+§j +(y—§j 0
4 4) 16
. {(zj} +(y_§) _ [&]
4 4 4
m\wm( 4) @ JIPTE = 2{
TAIRA 2: (3,7) 8 (9, 1) AaGR TGS @R (@ Joed TPNE o7 FAJae el e |
NI T T, A= (3, 7) € B= (9, 1)
. AB (& JFT 417 AfF® 0&d AN, (x-3) x -+ (-7 (y-1)=0
A, —3x—9x+27+y —=Ty—-y+7=0
A, 0+ y— 12x—8y+34=0
. Tt 3eem swad 2 + y- 12x— 8y + 34 =0
AR 3: (2, 3), (16, 1) G3R (16, 3) RegeaaaS goeq Fzaet foefzr T |
TGz T 2P, JO& TN 17 + 24 280+ 2 + € = O (i)
Q@RP (i) RIS (1, 3) (16, 1) 932(16, 3) KA |

O 13+4G+6f4+C = 0o (ii)
257 +32g+2f+C = O.rvveeenenn. (iii)

BTG = BT 535



e Ty ffqwgiers IR Frae ez afere

Q32 265+32g+6f4C = Onrrrvrnene. (iv)
(iii) T TR (ATF (i) 7 [{Eqr I 113,
244428g —AFf =0 coovvvvre )
(iv) TR TR (ATF (iii) TR AN [ I A1,
8+4f=0
L f==2

£ OT AN (v) TR @ IONT M1, g=—9

914, g 8 f AT W (i) TR & IPTT AE ¢ =35

fear feehr Joea T 12 + y-18x — 4y + 35=0
AN GE A GG Jceq ANFe (Equation of concentric circles): M HAr JC&T 7Y (h,k) S
[AE o T, O J0&F T R (x— h)” + (y— k)= a’

A, X7+ Yy 2hx = 29k + W+k* = a°

X+ Y 2hx = 29k + (B4 = a?) = 0. @)
W7, I 06 T 9T T LR TNH S A GHII QT =, O e foy =R o 93 e
NS T |
4fs, S 0eq AP = b.
- AR T, (x—h) + (v — k)’ =D’

A" —2hx + W +y =29k + K> = b*

A7+ y2 = 2hx—2yk + W+ k*=b*=0............ (ii)
(i) R GRR (ii) TR A (AT 3T T AR (7, TGS A GHI G JOECNR NS0T SYNG P
A wAfzeT =z | e
(1) TR @ FIF MM = 1P+ k= o® = ¢ (41F) 932 (ii) 9T S A = 1+ kK= b* = ¢, (4)
.'.(i)ﬂ?WﬂTWW@: X4y +2gx+ 2fy + ¢ =0 ]G
(ii) TR FTACHGP A GHH RS 0BT AN A, 7 + y° + 2gx+ 2y + ¢, = 0.
TRl 4: (4, 5) FHRMAE @I I8 7 + 37 + 4x— 6y— 12 = 0 J0&F Y 0T A7, @ Joed ANBa ez
9 |
s el gues v (4, 5)

@"Y_@WWx2+y2+4x—6y— 12=0

A, 22 +2.x2427 497 =2.93+32-25=0

-, 087 7 (-2, 3)

ey ety 3efb (-2, 3), @@ |

o e Jea AP = 427 + (537 =36+ 4 =40

- TR o TR (x—y? 4 (y-5)° = (Va0)

A, x°— 8x+ 16 + y*— 10y + 25 =40

X+ —8x—10y+1=0
AR 5: 9P Jred AN 7T TP A 87 + )2 dot Sy + 9 = 0 J0EH AL GHHHAS QR (2, 1)

oS |
TG 278 J0SF AN x° + 3= 4wt 59+ 9 = 0, (i)

T = BT 533



et TS fefmtes F= wifife

G TP, (i) TR IS AR GICHGP oG TNTAL 1% + y*— 4t 5y + € = 0 (i)
(ii) T 38 (2, —1) gt |
oM 4+1-8-5+¢=0,4,c=8
- ety grea A 2+ y- 4er Sy +8=0

G TR @A @B Jred =T =7 WS W (Find the
condition that any straight line be a tangent of a circle): (¥ &P,
Y+ =a WWW‘T QR y= mx+C I G0 FIETT |
RERCRIIS (aE R bEESIE A ECEIE S (e
aqwe Jred &7 (0,0) ¢ TIPIE = a
QRT, y= mx+C ARG awe Jreq aFfs e =03 W ¢ @er afp ¥ =mte T P
@Y C (TF PT @R [R9 J0&F IFER A4 =7 | 9], CT=a fo:v.8.8

m.0+C
o+ 17
C

V1+m?
A, =1+ md) ~C=+a1+n’
SR y = mx+C @RIG x4y’ = o 087 4T 7@ M C = +aVl+m’ =7 |

(FICT 8 A0 A (RASRER (95 T (To find the length of intercept by the circle from the
axes): NG T, JOGH TN x4y +2gx+ 2f54¢ = O, (i)
G x-IFCF (BT FACET (RARYF (P y=0 T(T |

S, x*+2gx+ ¢ =0.............. (ii)

43P, I8 QA1 x-S0 (R FIRPA(x1,0) € B(x,,0)

Xt x=—2g AR xxx=c

SR x-HCFA G (RO A= AB= | x; — x|
= \/(xl+x2)2—4xlx2 = \/4g2—4c =2,/g> —c
SIRCET I8 B x-S0 (RO AR = 2,/g” —¢

SO, IS Tl y-SCFA (RS Al = 2,/ 2 ¢
J0a (AT J0as A= #T (To find the equation of a

circle passing through the point of intersection of two circles):
Xy 4281 x4+2fiy+er =0 @I x4y +2gox+2fry+c, = 0

SRS JERAA (RAI SPRATE J@ AN AN |

41 A%, IS (TR A @ B; OIRG A 8 B il 38 ez Bav.8.9

FNFAT -2y +2g1x42f v+t A (P +2gx42y+¢2) = 0

= —y [Vy=mx+C=mx-y+C=0]

=da

4,

Y

TG = ‘j‘éTbm



rEC T e ARFAI Frare arzre o

M L (F7F @ L= — 1): 9, A @7 f[{feg W sy [feg grea wilieae Anear awa; @ el
TR oy fo 3@ fom= sa0a |

72 st 0T AR Tl-aq 99 (Equation of common chord of two circles): 4G JCed
AT ST AN G AT A TS Jrad Ty e [eafoe =7 1 ora AB Jgacaa e el |

T TP, 51 = XY +28 X421 y+C1 = 0o @) A
AR 5= x2+y2+2g2x+2f2y+02 =0, (i1)
@RI Gf5 oozt J€ |
(i) T 2@ (i) 7 s S 113,
(Y +2g1x4+2f1y+¢1) — (FC+y +282x+2f>y+¢2) = 0 B o
= 2(g1—g2)x + 2(fi~f)y + (c1=¢2) = 0 ... (i) S0 BEug.a g
(iii) TR ANFIT x 8 y «F qFAreIf*B ANF | TR AN G
RETT N 0

JI T, I (ARG A € B 93 BF (x1, y1) S (x2, y2)
SR (x1, 1) '8 (X, yo) TR @A (i) 7 8 (i) 3@ P =09 |
ST, x4y +2gx+2fiyi+c; = 0

X1+ +2g0x 42y 1+, = 0 5 IV 8T (x1, 1) ISR-icil REIEEECERSIEIGI I

2(g1-g2)x1 + 2(ifyi + (cr=c2) = 03 T A(xy, yy) R (i) TR TG T<wael forcwr <oeet |
I, I8 B(x,, y2) ﬁﬁ’ﬁﬁf U, x4y, 428 1%+ 2f1ya+c1 = 08 X4y, " +2826042fayr+c, = 0
AT RO T, 2(g1-g2)xo+2(fi—f2)y+(c1—c2) = 0 TN B(xz, y,) G (i) 7R ST w2l
0 63 | oI, 5@ (ATF AT T, A(xy, y1) 8 B(xa, y,) (FITNE G0 AKX SR @I (G 20w
AB T |
e, AB ST 4T AN 70T, 2(g1—g2)x +2(fi—f2)y + c1—¢c, = 0, LI, 5,—5, =0

Vo7 s
d WWWCT W‘T (x—h)2 + (y—k)2 -
| TG T 3-SR TSI AT = 2" — - QIO

sifasier = 24 f2 —c.
® JCeT AT Jreq FRF T 224201042 y+e1+ A (P+y*+2gox+2foy+¢2) = 0

BTG = BT 538
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1. ()1, ),(3.1) Retera ot g T |(ar)(4,§) ,(2, %} RAGTER FICSTRT FAE el 9o |

2. (F) x-9CHA &2F S_Fe P M (0, 3) W3R (5, —2) RqaT (A0 TEe! | P OF B el 041 |

(¥) rate @, (1, 2), (-4, 2) 93 (-4, 7) T foqs s TR T fager Sy <07 | fageiog

CFaTe [ 39 |

(M) (1, 2), (3, 4), 932 (5, -6) vaw @t fagrem M 2@, @ fagaa fawy it 39|

() @8 @, A(6,1), B(=3, 4), C(=70) 932 D(2, -3) 777 5@ @ A=is Ty 3 |

() (x, y) "G (a+b, b—a) Q3 (a—b, a+b) &I (AT TIFIS! BCA, & FF @, bx = ay.

3. @35 J0&T @7 (2, 3) QR JPTE 26; @ 08T @ &I GF TGRY (2, 0) ©IF oy 7 341 |

4. 9 N1 fagre 736 A= F=F (0, —4) € 0, 4) T, G PO ARG = el 4 |

5.y =% 8 (7, 2) Mg @& (0, 5) B3 vRe T 70, ¢ 97 M9 el 37|

6. fa=fafe g w3fiow et @R T gas ey <<
(i) (-2,-8) @R (2,8)  (il) (142, —1+4) QR (1,30) (iii) (a+b, —a, —b) 9R (a—b, a+b)

7. A8 B 9 7307 % A (-2, 4) 93 (4, -5). AB TRCE C 79 +1¥@ e a1 21 @F AC =
2AB =¥ | C @ 3= et 9 |

8. (7,5) 8 (-2, -1) @ TN @IRCT TNG@es ({7 ZF ey 3 |

9. (7,7) 93 (-5, —10) 7 73BT AL @ANHAE x-TF @ FATS [ToF FF ©f 77 791 @ A=F
(RVRR Pred W @ fefy 9 |

10. ABC fagred Satwd % (1, 2) | A @ B WK 73fbd 3% TG (3, 5) 8 (7, 1) TA, C &7
FF e 39 |

11. K 93 9 3% B (K, 3), (2, 5) 9R (=7, 0) [ a1t @8 FeTcadiy sgi F:e4?

12. A, B 930 A 491 A& TG (xy, y1), (X, y2) Q3R O AR 2, 6 FHCT et T (7,

AOAB 99 CFaZpe] =% (x1y2 — x291).
13. @3> fagre ARE IF (1+1,1), 2r+1,3) 2+2, 2¢) Tageioa crawe iy 391 orate @, =2
SRR £ = _% AT [ETaTl e =0 |

14. (F) (3, =2) S x-SCFF (TG T AL 135° (@l TRAF FCH GFA TR ANdae el
A |
(%) (2, 5) 9IR (-4, 3) RIS FTFAEIR TAFae Fef7 T2 |
(o) 3x— 4y + 9 = 0 FIECILGH ST (AF (T AT N (@7 ¢ of o7ef7 0 |
(9) 6x— 5y + 30 = 0 AT BIeT Q2 THR0F (Rrorer=ia sifasrer foefay F2eey |
15. @3 FRENIAF THaEF Nl A (6, 2) 9o 2:3 TPATS Teeow ox; Fernaifba Aqeaer
faefar 52ee |
16. 5x + 4y — 20 = 0 FFETILAT TFCAT NG| AfG® ALE T Foeig [oe wea, ane e A
TARYR ARG (TR AP el e |
17. @30 AT (=2, —5) g M7 Ifo@T F07 932 x 8 y-TFRAF TG A 8 B e (7 7F;
@ 0A+2.03=0 R | 0 FA(Y RO, FReTeaRiba Aqrael el weee |
18. A(b, K) TG 6x — y = 1 (FUF &7 S&(¥® €& B(K, h) [T4I6 2x — 5y = 5 (@9 ©2F S_AFS; AB
TR ARl ez 2o |



19. xcosa. + ysina. = p AR x @ y THE TG A 8 B RHCS (@ I o (& “faSTA e €7
AN @, AB 9T TYIRVT TR AT AN P2(x%+y°) = dx’y?

20. 2x+by+4=0, 4x—y—2b=0 IR 3x+y—1=0 FI@T IV 0 b GF T 77 T2 |

21. OFB AFCALAF AN el 20 T y-SCFF ANSAT @R 2x—Ty+11=0 @R x+3y-8 = 0 FAEETI
RIS |

22. (2, 3) "™ 20O 4x+3y—Tx=0 @R TAF S&© R AT W F9 G O AR {96 (/TF

SRECIIR 7% g (el TPy |

23. 6% J8UTIR (9 @ TRNE el Fa: (i) x4y +4x—6y—12=0 (ii) 4(x*+y")+24x—4y—-27=0

24. (1, 5) 8 (7, -3) RAqaCaT AL @RHAT T[T 40 Jo&H Tl el w2y |

25. G5 J0ET (G (6, 0) AR O x*+y’~4x=0 I8 8 x = 3 (T (@AY M7 Ao T | 8B
e foyefar v |

26. WY MG W GR x @ y TFAEL GG P (AT IAGT 3 8 5 GFF T (7 FCH, G I8
R foyefar e |

27. @A 0 AN T T AT Y-S (0, 4) Rre = F03 932 x-90F 70 6 93 A9 9F
Tyl G HCH |

28. X*+y’= 9 @R x’+y +2x+4y+1= 0 IS AL ST & AT @ Ly el T2 |

29. OFe G35 Jraa TN e I AT JARA, 200 2 IFF FACY x WS Y5 [T (27 0 @2 I
[RTE 5 9T |

30. TR TS x4y~ 10x+20= 0 JC&F T2 A& iz el el e |

31. x4y’ —dx—6y+C= 0 M x-oFE = | ¢ 97 T 3 =0 g gz foyefzr ey |

32. (RN @, x+my=1 @0 x*+y*—2ax=0 W’“"P‘TW?@T a’m*+2al =1 T |

33, YR 0O (1, 2) @FHRME I8 Aiwe ~Htaa oy 2, Feba AT el v |

34. xP4y’= 25 0 G061 x-S0 AN 60° (PIT TAY FC "o T parel el ey |

35. ax+2y—1=0 @RIG x*+y*-8x+4 = 0 J&CF ™ FF | ¢ 97 T el T2 |

36. X+y’= 144 08T @ &1 (4, —6) Rqre wfaefes zz; o sTieael el s |

1. (33)(\/5, %) (2, %) @22, 22), (1,4/3) 2.(F) (2, 0)(%) 12.5 7 @@=(s1) (11, 2)

3.6\3  4.(x4/3,0) 5.% 6. (1)(0.0) (if) (++1,642) (iii)(@0) 7.(-9.-13) 8.(4.3) @k (1,1)9.7:10; 2

10. (11.2) 11, K== 14. (F) x+y-1=0 (¥) x-3y+13=0 (1) -3 (7) BT = 5 =5 96 15.
x#2y-10=0  16.5¢-2y=0;5x~8y=0 17.x-2y-8=0 I18.x+y-6=0. 20.5=3b=—

29 : . 1 2, 2
21. 13x-23=0 22. g,g 23. (1) (-2, 3),5 (i) —3,5 ,4 24. x"+y— 8x—2y—8=0

25. X4y = 12x424=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. X +y’— 2x—4y+4 =0

34.y= /3 x£10 35. 3, —% 36. 2x~3y—-26=0



