1. POINT

MI-F-1.1

FORMULAE - 1. POINT

1) Y Alxy ) and B (%3, 4), then

AB = J(x-%3 )%+ (§4-42)*

2) The Linates 0‘} ciheumeemtre P of A ABC can
be esbtained H‘d.(m.g the ntlatien, PAZ= PB*= PC*

3) Y A(xy YY), Blxy, §2) amd C(xg, 43), tuen

| g !

23 4z 1

B ard C ane collimear.
AmﬁWPidm,moﬁ,euma
AABC an be Rmown fpem artas of O ABC,

APAB, OPBC and APCA.

Y the wuwa 6 AABC K zno, then the poimtd
A,

4) Y Alxg, 4q) and B (X2,Y,), then the cootdinalis
%WPdiw'dw?@ankahba:l 0r
m:n fpom A (e, AP:PB = A:1l oo Mm:n) are

(7\124-“1 9\321—3,) ey ('mx?.""nxi mg,_+ng,)
A+1 ’ At :

m +1N m + 71
A oh min ane megabive Y P divides AB externally
The midpoint of AB i (Tt 31*’22.)'
Z

S)  The umtherd G amd muwntsic I of AABC are
G (zf+xz_+x3, g,a—gﬂ;@) ¢ o (dxf’rb%:zﬂx_a) a5,+b33_+cg_,’)
3

3 a+b+4c a4+b+c
whthe, a = BC, b= CA, c=AB,




POINT

MI-F-1.2

6) Y the omgm s ghifted o (h, k), then the mew
covrdimales (X, 4') of Te point P(x, y) are

gien by
2= x-f and g'::g-k.

7) Distance jumtien : d : R*xR*— RTU {0}, i
defimad as A f(x!:j’f), f"z;jz)) \/(xf 7"2) + (4 jfz)
d & called tne awrm funclien oA metic
funclien over R*x R* amd (E,at)uca.l;(_zd,ihz
melre LSpace.
iﬁ' A(x-pcyf), B(xz;#z) and. C.(Z_g,g_-;) 623‘ than,
() 4 (A, B) zo0,
(i) d(AB) =0 < A=B,

(i) d (A, B) =d (B A) and
(iv) ol (A, B} + d (B C) 2 d (A c).
Proof :

(i) d (A, B) =0 € [(2-%2)"+ (y-42)> =
& @ -%)" 4 (4-42)"=0
S xg-x, =0 and Y-4,=0
& Xy =%Kp amd &= #2
<= 1 41) = (%2 ¢2)
& A=8B.




2. LINE

M1-F-2.1

3)

4)

FORMULAE - 2. LINE

1) Depinution 64 slope : "Y the Une i meAther
horLrontald nor vertieal
m%wmmm%zﬁmmww
direction, 6} the X-—axié, then slope 6f the
lime = tan ®, whene 6 € (0,T) - {5} Y the
Lime & horirental, s 4lope s dofinad to be
2ho. The Alope 6f a vertical dime & nok

dopimed.

2) The parametric av.a.aﬁm o a bme thisugh (%4, §y)

amd. (2, Y2) ae
== tx, +U-B)xy, Y= ky, + - L)Yy t erR.
The parametsalc equations of a Lime tneugh (%4, 4y)

mdemﬁmwﬁmeﬂmpmhv&MM
b K—aus e

5 g4 —d1

= Rk R ER. 0 € (0,1m)-3"
QJSG SMS ’ ) (;){/2}

Here, 6 is tnatant por a given vt amd 4~

is the parameber. |k| & the dustance 6f P(x,Yy)
from (%4, ¢y)- The Hhosizentxd and vertial Limes
cannot MMMWMW

The carteslan equatien ﬁ‘babmeﬂuw??&,(x,g,

and (%a,4,) i Y4 1
% g 1y =0
X2 d 1
The equabien of X-axis ik 4=0.
The equatien 6f Y—awis K& %=0.
The equation 0} a Lime paralled fo Y-anxis and




2. LINE

MiI-F-2.2

11)

12

13)

14)

15)

16)

17)

)

10)

'mahfmﬁ, an mtercept b en Y-axis i4 Y = b:

The equation 6f a Lme threugh (x4, Y1) -hcx.m,yr;'g
Aope m B Y=l = M (X-Xq).

The equatien 6f a Lne thigugh (X4,4q) and
(xl’gz) 4 _ 41~ 4=
§-41 = ;—1-:;;
The equatien 6f a Lme fmm.? an mtoept o on
X-asis amd b on Y-axis s x/a-rg/b:‘l (&, b+0)
The gemeral [oim of an equabion of Lme m R*
s the Lnear equatien ox+by+c =0 (a®+b"+0)

The 4lope 6f thid lne, m = — &f, , the mter-
capt en X-axis

(e - 2y)

—
—_—

— c/a amd the mberapl on
Y-—axis = —Cfp,

MWW%W LUme paraldald tLo
the Ume am+by +c =0 4 given by M+bg+k=o,
® € R —13c}.
to the ne ax+by+c=0 i bx—ay+k=0 R&R.
The equation 6f a lme wilk slope m and making
om imtercept ¢ em Y-axis K Y4 =mx+C.
xeoso + Yamad =p s the equation of a fune Where
b 4 the fngl of pipendicdar thom the ordginm
en the Lime amd O K the amgle made by Lhis
porpondicadan wilh the positive direclime of X-axis,
The perpenclicular dibbanca fhom  Oiigm fo tha Line I:
ax c=0 i« _ el amd. the o
‘I'bﬂ-i- __‘/a_z____'l___.b_; C"’“ﬁ(‘-
widele thid porpindicudar makes wik the postlive
direclion &f K-axis & given by
tosol = Z 2

Q./MA A.b'n A = —b
Va*+b*

Ve

]bC?O




2. LINE

18)
19)

20)

21)

22)

MIi-F-2.3
. : b =
Va4 bz Vazrpz

m-wm%mmpmr;mug&m-
points (%), Yy) and (%, 4.) K given by m = drdz

=2
The Mwnmes mmm,mmzmw%éﬁm
The Limes wuk slopes my and m, are porpondicadar o mmt,=-I.
Tha Mﬁ& 0 (0¢9<T,), betwesn *Iwo Lines
slspes my and m, & given by sz"/m'“MZ[

1+‘M,‘mz.
Y one lne K verlical and the olher makes an

angle 6, will. the posiive direcbion 6f X- ani,
o 6 = [T/ —021.
Y one LUme b hosizental and the other wmakes am
angle 9, wulk the positive dirselion of X-anis,
then 6 = 6, o T-0, whichewer B aedz,
The necssdary amd Auppiciont condikion for tirse
distinet peinli of R* ko be collimzar is

x4 31 1

Xy 31 1 =0

x3 ‘33 1

whore (2, Y4y), (Xz,y4,) and (%3,43) are the
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FORMULAE - 3. LINES

1) For ftwo MUmes
age + by +cp=0, af+b #F0o and
Ay + bzy +¢; =0, a2+ by #0,

(i) i @by —a,by #0, them the two Luws ane distind
amd mot paralled omd their pewmt of wmtersection

Q) by —az by Q, b, — Ay b,
(i) y a,by—a,b, =0 but bc,—byc, £0 o
¢ d, -, F¥0, thonw the LUnes are paralled amd
do mat wmtendeck.
(i) § a; by,—a,b; = bjCc;~b,c, =Ca,—Ca, =0,
thon, the LUmes are (dudical.
2) The mecessary amd A&%u%[wnduﬁemf fos the three
distinet Limes a;= + by iy +c =0,
b be c(encuraumt are

2+b,*+0, (=123

(1) agby —a by #0, (i) 1ay by c,
Az by — a3 b, +0, and a, bz ¢, | =0.
Qz by — a4 bz # 0, az by cj3

3) FoA ftwo Lines
agoe +byy +¢y =0, af+b*#0 and
Az x +b2y +c, =0, at+ b #0,
the @WQ‘W L(q‘x-l-b.,g-rcf) + m(a2x+b,_y+c2)=0,
LPem® #£0, L,m €R  roprsents a pamily of Lines
() paseing tirougl. the peint of intersechion of the
two given Lmes  they are mot parallel, and
(i) parallel mmm?mﬂmiﬁﬁqm
paratlel .




3. LINES

M1-F-3.2

5)

é)

7)

Y L=o0, then the absuve equatien hropsesends The
Lime a;x+byy+c, =0. Y L#o0, then the
above equation cam be whilten as

Q,x + b,g + ¢, +%— (i, x+ b2y +c;) =0

04, Q%+ b,y +C, + A (a2x+bg_g t¢)=0, A&R

This equation wmcludes all Lmes a}mwuzlg
except the Lime Qa2 + by +C2 =0.

4) Tobf%imﬁq/mﬁmobaﬁmpam'm?wm

poiml of mithdeclion of the two given LUnes
a,-x_-f—b,y-f-c. =0 and a2x+«bzy +C, =0 a{rﬂuzg
are ok pwwmémmac@m
odditienal cenddion, ik alarleun i any of the
two given Lmes satispies the given additional
wendi lion %MJMMWM that Linmg
b the aguined  equation. aﬁmt,mwm
equation bf the kdquired fune by h.r‘i-bﬁ/ni o in
the poam QX+l y +c + A (azx +byy+cz)=0
Mdbwmumry? the value of A jpom the given
additional endibion.
The pependiadar didkance, p, O thae peimt (%4, 4)
prom the fLUme ax-f-hf’(-!-c =0 K leaxf-f-bgf-f-c)‘
Varipz
The perpondicular dustance, p, beitweon two paralled
Lmes ax+b?+C=o and ax+bg+c‘:o (c#c")
5 e je=e]
JaZ+ b*

The hemogencous quadrabic z@u.ahm
Qg™ + 2hocy +b3 =0, a*+4° +b#0, roprssnds
& pair bf Umes tnreugh the 0Mdgin Y h*-ab >0.




3. LINES

Mi-F-3.3

The &CV.La.tACTM of the Lunes are 4 =m= amnd §=m==,
where m,amdmlcwnhaa‘bmhmdh#wm?m
equatitns M +m, = — 20 /b and mym, = +a/b.
Y tnde Limes ane prpimdicudar, mym, = alp = -1,
l.e, A +b =0 Y the Lines are rot puspendicdanr,
thon the M@iﬂ. 6 between them i 3uﬂm by

tan 6 = 2 Vh=-ab

la + b |

8) The general cpu.admaﬁ.c. Wa.tm m R®
ax*+2hay + by + 29x +2pg +c =0, a+b*rn*£ 0
mmwﬁ apa.u» of Lines, i and ody i,

() h*z a a f 3
i) 9* z ac, and (1Y) |4 Ll =0,
) %2 be, 4 b c

The Qimes ipsssented by the abeove equalion are
paralld to the Limis given b.y ax?‘+zha¢7+by7-=a
amd hince the am_giﬂ. 0 betwewn them 8
taw™! (2 VW=ak /la +bl ).

The pemkt 6f mbersection (&, ) of the two Umes
hepALsemted hﬂ the abeve equation s

_ [ hf-bg gh—a{;)
B = (ab_“, ey




4. CIRCLE

Mi—~E =41

FORMULAE - 4 CIRCLE

1) (x-4)" + (y-k)" = r% is the cartuian equabion
o the crce wuh centre at (h,R) and radius, 2.
2) =P+ yi= 2t s the atandard equation of the cirle
wih cmtre at the ougm and radius, %.
3) :r_z+32= { 18 the equalion of unit arde (r=1).
4) xz+tj7'+23=c+2153+c =0 i the Smma.ﬁ e.cum.«ﬁm
of the circle wik cmtre (-9,-f) and m&m/g‘zl?-‘c.
S) Asr_?'—l—ZHa'-;t +532+ 2 G +2F3+C=o I8 the
goaral quadnatic equation i R® which ntprraets
a arde Y A=B+0 and H=0. For raduus 6f
this circle 1o be reat, G*+F*-AC >0
6) x = I+ reos B, g=k+/¢.d.bn,8, 0 &(-m,m] are
paramitaic equations of the circle wlk cwmtre at
(h, k) and radius =r, 6 lu.w.g the parawaler.
7) (=) (x-%,) + (3‘3‘1)(}'32):‘ O 8 the Wm
of the cincle, the extremities of whose diamaeter
are (%4, 44) and (%2, 42)-
g) The posution of peunt P(xy,Y,) rlative fo the circde
X*+ytr2gx + 24y +C =0 i
butside the circle ¥ 2*+y,"+29x,+244,+C >0,
en the cahacle l‘- x,2+g,2+23,x,+2‘5-3f+c=0 amd
madde the cinde x,2+y,2+23z., +244,+C < 0.
9) The e a.x-i-b&l +C =0 and :m,ri& x’-—;-yz-_-/z.z
mitoagect wm two pemts 4 S < £

a*+ b*

towch ecach othen tﬂ' e = ot G
a2+b7_

do mot intersect ot »n®
a*+b*

10) For two circled wulk comtres C, amd C, amd hodii ry& h,,




4. CIRCLE

MI-F- 4.2
(;)*ccz_n,+¢z,mmmmﬂg
(ll) ‘bﬂ' C, C?_ = 'fbf ftzl » » Y WIJ:WM‘ULL%,
(i) ¢ CyCp < lrgq=2a] »  do mot mtersect amd

ene circde 6 maide the other cirede,

(iv) 4 C4C, > Ry+hry, the arcdes do mot wterseck
and the cirewdar ragions ore didgoimt sets,

(v) 4 lhy—2yl < C4Cy < A +h,, the cirdes mlersect

1) Y (x4,4) & a point en the drcle, them equation
of the tangent at (x4, 4,) fo the cicte
(1) x7-+32=/z,2' 8 X+ 4y = 2% and
(i) xz+32+?_3x +24y +C =0 4

x,x-;—g,g-f-3(z+x,)+j—(?+g,)+c=o,
Y (%, Y4y) b a peint outude the cirda, then
these equations hepswsent chords of contaet.

12) The e@uail'tm. o a noiwal Lo the circle 2’«2‘+gz
+29x +2fy +c =0 -paMw-oa, trough, amy peimt
(%4, Y4q) Eutadde, on ot medide the cirede othaon
than s contre s the equation of the Line
‘faaw'm_g treugh, the wntre (-9,-§) of the urcle
and the given peint (Xy, 4¢).

13)  The condibion mmm g-mx+c to Le tangent
o the cirele x+g—m 6 c? = K5 (1+m%) amd the
covrdimates ef the pemt of contact are (- ”'""',i?f).
This tendiien can be MEWMan
6f the two tangents fo the circle x.+y = r*
(NOT THE GENERAL CIRCLE, 2*+Y*“329x +2fy+C

=0) from an external peint (21, Y1)

{4)  To pind the equalbions of the tangeds to the crcle
'x_z+l(-{2+ 29x +2fy+C =0 pom an etomal pont
(%4, Y1), atsume m fto be the slope of the required



