Madth -20|
Htraight Lines

1. éhiﬁﬂﬂg origin (X, )

A = X+x’
y = [ ty’
2. RoJro%—’mg axis (B)

A = 22080 ~ysnb
y = y'cosO + xsnb

inverse : %= %cos8 +ysind

y’= yecos® — XSnH

3. origin shift and axis rotation
H = X+ X0asH - y&ing
y = B+ yTosb +x5NB
4. Second degree homogenows equation

Repriesents o pain of straight line

Y+ Q!m%f ~+ ba’“’:'o

("
— divide the eq}/\odﬂ‘on bd bx™




— The roo®s of the eguation are
W, and Wiy 5 m,+m, = — %, Mm, = C/o

—> Yeplace thervots and oktain
U =M  ovnd Y= W5

T. Fair of sfraight linas perpendicular fo e
l'nes Y‘epreéenJred Jog w@Hm ox"—%zmngéo

—> QC{/\AO\“HO&’) of \Sﬁ‘a}gh+ lines are,
y=mx and Y =My

—  lineg Perpend’lcyular 1o the lines are

L
y= 7% ond Y= “Hrx

= L my) (Xt may) =0

—>  replace the values o v F+m, ond
m My,

6. Remove first degree terums from  an
equation

— Convertt the eguation into Swnmation
oF perfeat sgumares. (U4 "+ (g+p>’vzo

—> ASsume C)HOQ =%” omd (g +/3}: g”



— Shift +the orign 1o to-R) +o
remove Hirgt degree terms.

+. The eq/uxaﬁon of bigeator of ar\gles
between -he lines tepresented b(“f
o+ Zh%a —l-bavz 0

—> Sfroight lines are y—mx =0 ond
\ﬂ —-’TYLQ_(DL —+ O

—> eguotion ot biteator of angle between
two lines  ayx+by+e,=0 ond Oo ¥+ ooy
—+Q, =0 s

er)(""blﬂ +C mgg Clz’)(’i‘bQ_ﬂ TCo
J a by o5 +bs"
— Thot ls 27 y—myx
J1+mY JT+m

v
— P4
—> |o«6+|a, r)é d - Xy




% By ’f‘m\né%rm‘ma the origin +o (h, k)
Hhe eguation can be reduced +o one only
Corrfa'm'mg the +erms of 213 degree.

l2f)<“’~lofxa+29“’—|-\\rx~'58+2 =0
— Since origin s shh&Hng,

r)(:fxi\—\q 5 5:9/—%\,(
veplace the values of % and 4 in He
@C{/MOFHOTM

—> EX]OO(HQH‘Y)a the terms, the coefficients
of x” ard a/ ond +he comntant term 1s
considened O.

—> So\v\"ng the eguations obtaimed from
Considening the coefficients of %/OmdaL/
eguwals 1o 2ero, we get the walue o h
and K ond hence the transformed origin.



9. Find the condifion that +the gener‘a\ eguo.
tion of second degree may represent o
Straight line.

ond degree general eguotion —
O\fx“ﬁl-zh%al +b8“’+ 2gx+2fy +Q =0

= Shift the origin to(R).
—> replace He volues x =2%%a omd y=y5f3
In eguation and expand .

—> The eguation must be homogenous fo ¢ ”
and y”. Therefove the coefficients of %)y’
and the constant ferim must be 2erp.

— We get 2 eguotions from coebfficienfs of
X’ andl 8/ ond the +hird eguation will be
obtained wusing the constont +ermm b&
simplitying it

—> When vie get three equations, the detern-

minant of the coefficientz Mmust be egual +o
zero To find the condifion.

a h g
A=| hbf|=0
g+ a




10. Show that He eguotion O(X'Y—rzhf)%—\—ba"’
+2gx+ 2Fy+Q =0 reprecents TWo pamllel
lines if G:h=h:b =g:+F. Also ghow
Yhat He perpendicular distance lbetween

o lines g o |9-ac
al(o+b)

—> Stort with the condition of parallel
lines  |ab =h

-
N\ =

a
n
I

S 66

I
¥
d

The roto will be solved through Hus
—> OSSume -Hneparallel lines are
J@C—k’maﬂ"n =0 omd /€'>(+m\a(-|—”)’\, =0

C{‘)(’V—I-Qh)(a +ba“’+2g’)( + 2@ +Q =
(»Q”X+mg1—\—ﬂ> C/ro—mmg —W\D
expand ond eguate.

—= Use the formula 1o find the perpendiculor
distance between —I—},«o nawallel \ings

; n,—n
digtance = l N,-h Z\](n,+vx)v—ﬁmnl

NF R




— reploce the valnes of terms @onjrofmfr%
“Q)'YY])'Y]O\Y)CJH] I‘YT[—D a) b/C/; I’), g;—Fomd Q.

1. £ the pair of $traight line x = ang—gvzo
and thble—g’:() be such thot each poir
bisects the angle between the other palr,
prove that A= —1

— ~doke eguotion(()
—>  Ttake eguation of lisector of angles
'
x-y* _ Y
=) — Qa
or, _%_1_32/_ = — % — (qu)
i«
- rearvorge eqguation (1) in A form
A=Y o) (V)
Dcd T

—  Comparing WD ond (1), | ab =1




2. Prove that the straight lines represented b%
A+ 2ty +by T2 T2y +a =D will be eguidis~
tont  from origin 1 £ 3“‘—9” = Q,OOJGV—-Q9V>

—> The lines are  Loc+my+m =0 omnad

— distance of +the lines from origin

T | 7,
JL=mY o [ramy
€><Pomd upfo

('Y'l ]/Q +M\>\I® VQ"\'ﬂﬂ.Qv— Y ﬂﬂ]/Q:Q\

= Qmm —I-Trmj) J@m +Mm D’t Yrmmnn,
4(0
— o2y oy g t2fy +a =
(R +mytn)) (Byx+my+m,y)

expord omd eguate the coefficients of
15 ¥ xY, %,y and coretomt,

—>  put it In The eguartion (D



Math-207
Qomics

1. Yecond degree gemneral equotion
Ooff*k%y%—i— bgﬁr 2g0<+2@ +0 =0
TN case of conics,

Ob—-h"=0 — parobola
ab-h">D — ellipse
ab-H'<0 —> hyperbda

2. Removing %y tertm
when there 15 & Y term i the
eguotion of a Conic, the axs ot the conic
15 rotated at © angle w1 Hn ﬁespe@%”l'o%e
coordinote  System.

_ L= 2bh
6 = tan I

— %= %0s0—yY5no
Y= ywsb+xsnmo

reP\acfm@ and S'IMpIS'F‘v]{v\a » the eguation
getzs free rom- Y ~orum.



3. Find the eqguotion of conie nretferred 1o
tenter as ow'giﬂ

= and oy +oy'+2gx + 24y 0 =0 0

ofF — +29 =0
v 207 '+Q_ha{ 9

-e. Q’)("\‘l’)a{ +9 =0 (1)

oF _ Q_howz\o& +2f =0
Y

e }’)’X—i‘ba"l-jc =0 Q”}

—> Solving the two equations we get
G5 Y

—> The constont +term  when tHhe center of the
conic 1S ot ongin 18

Q] — CZ]%\ ’\‘Zﬂj\ +Q,

— The reguied eguation IS

an 2mey +by ™+ ¢ =0




Morth-2.07

Cirele

1. Common @ hovd

5= O&“—Pg’n‘r 29\'7(—1*230,9*@\ =0
5, = %ﬁgv’Eng’)L "|'2’Fz(ﬂ—\-@2 =0

€q,uxodw‘on of common ahord 15
8\ "82 =0

2. Angle between two cincles

&
\/
IR
d Cy.
C
Y+ = dY

QSO =

2rr,




3, OrHﬂogcmo\,Q Cirele

— When ongle between TwWo oincles s
90"

v vV
l.e. (OS90° = i 405 —o
217y
v v v
Or, P\ _\‘PQ_ = d _(l)
For cancles,

S = X+ +29%+ 2yt =0
omd Sy = XHY +29,% + 2§Zg+ Cy =0

P =gV Y=, 5 b SlogeEr-e,

putting the value in eguation (1)
ond further Simpliﬁgmq/ we get

29,9, * Z’H”FQ, = Q@ +Cy

which is the condition for or-thogonodify
of +wo cincles.



4. Rodical Axis

— locus of a pomt which moves so+hot
the +angent drown from +hot point o
‘fwo given circles are egual and it isa
Stralght line  pempendicunlor Fo the lime
which Joins the centerd of-the two circles.

A B

PA=PB ond PPLOO
. PR ¢ +he rodical oxigs for the
two oreles.

For +wo eincles,

&= A+Y+ 29%+2fjy~+c =0
b = AFY 29, % +26Hy+0y =0

Radical axis 18 |5 —52=0




5. Rodiaol Center

The point of concurrence of Hhe radical
axes of each pair of circles whose centers
ove not co-linear 1§ called radical center

6 Find equation of cincle whose aenter lies
on the rodico) axis of aieles & and S5 .

S+ A(8-8) =0

1. Pole ang POl(R\r

Herte, Pis the
pole and AR"Is
the polor




— eguation of polar of the cincle ory=r"
h&\/lﬂg pole PGXU%) 15

9(75‘ +tYy, —

— eguation of polor of the ¢irecle
oY+ 29 +26+C =0 hoving pole P(x,y))

A +yy,+ 29 (XTAN 1 of (L34 )40 =0

Properties :

— If polarof a point P with nespect 4o the
cirncle passes Horough poimt Q, +he polar
of point @ will pass throwgh point P

po\O\T
—Pand & ore colled @QYL‘N\@ "
conjugede pomis and r o)
L\ ond Lo Cre called QO\O‘\( CXZ/
conjugode |nes. ©
Ly Lo

— Line joining the pole ovd center ot the
circle  will be penperdiculor Fo the polar’



<. Qooxial alreles

A system of cimcles where every pair
ofcircle hos +he same rodical axis 15
called the cooxiol system.

O UmH'fmg points

Limiting points are the center of the
point circle belonging 1o the -Familcbf.

Pfr\ding I/imiHng pofrﬁz :

— A+ fivst find the eguotion of radieal
oxis. | S)=S2 =0 ]

— S8+ A(S-52) =0, find out Hhe
coefPfatents of % and Y and the congtant

ternm.

— fird center of the circle ond radivs r.

—  r=0, find valne of A from its
guodroHc eguoton. A = A, b

—> pu—l~ +he Value Cﬂz X in Hie center
coordinates o And Hie two (imH—fhcj
poin’li’: of the coaxial system.



(o} P’mdimg pole from equation of cimcle
ana polar

— From eguotion of aimcle, Fnd eguorhion
ot poﬁonr. Rut the eguation of polavr is
g'l\/eh.

— CQompove loetween +he coefficients ofF
W,y and constant to find out +he co-or
dinates of the pole P(%,,y,)



Mot+h-20]|
bolid Greometry

1. Direation Cosine

1P o line 0P makes ongle A,3and T
With +the positive direation of X,Yomd Z oxes
respectively, then casol cosR amd cosd Ore
the directon cosines of +he line OP phich
are generally denoted bd +he ledders 2,
and M r?\spec'\—fve]a .

e+ =1

2. Dinection Rotios

Any Hiree numberd wWhich ore propoytional
1o He direchon adsines of a ling CGre called
dirtecton rohos of +he live.

acc L bocm a.CM

Q= k& b= km C=kn
e & = b — C - Ja%kb"eY
P T T J LA e
Q | il b
AT J &% Bev 7 T NECT R
N = C

Q
¥
I

e



— Direction rotos are pompovent of
vectorR.

— Porallel 1ines hove some set of olimechon
CoSines.

3. Angle between Two Iines

Vi= ait+bg+Qk

—_—

A A A
\/Z = Ol —+ lOQ_:l “\'Qzll(

T \? \7? L O\|0\2+b|b2+C|C2
R PR

(o ay (osbste)”

4. Relation between Projection ond Direcdion
CoSine

v : Q. % %)
pg= XemX _ Yam8 o BB T SAL
= XX o D —

P, 4., )

N X
7




5. Eguodion of Lines in 3D

Standard egmation 1 o (2%2)
of o Vveotor line p(ocoﬁﬁo'@ s
0 A, »(\
. WS ro
1S ﬁ Ne
—_ S FLN —
p=7r +Vvi O V@)
> X
X = ¥, +0ot £
y = Y, bt RP = <A%o, Y=Yo
2 = Zy+ot Z-2, >

@()\.4/2> = (%0—\‘(1{7 :jo+ b‘t) ZO —|"Q/+>

=% _ Y=Yy _ Z=2Z2p -+

—

A -+ b Q

The symmetric eguotion of o vector is

r)(“‘)(o — M"Ho — 2——20

L ™ “

where £ ynond n are Hie dinectHon
cosines 0f He He vector.



6. The Plone

Aplane 1€ o surface such that (f On&
two points are taken on it, the S&troignt
line jOiT\iﬂg Hemn |ies wholly on +he sur-
foce i-e €wery point on the line joinimg
the two points will be on the plane.

N
— b/
A Lo,/be>

yd
£ @0Ye2s . Pxy,2)

POP = <9('-9(b ) H‘*Ho) Z—%Z0 >

\
ktP-n =0
0¥, OX+ by +02 - aX, —by,~ 02, =0
d

e

QD(—\rb%—%QQ +d =0

Which (g +he eguoation of
X plane .

— parallel planes hove same Normal
vector. (€. +the coefFficients of 2. yond
Z are identeal.



7 Eguortion of ' plone when +wo points
on the plane oand ond any plane
perpendicular +o it is giver .

let the points are P (%,,Y,,2) amnd
& (0(2) \j2122>

L PR = <A, Ysy, 2y >
ond the eguotion of plane per pendicular

to the requimed plane 1S
oOxX+by+Cc2+d =0

normal veatorr, 7,= <a,b,e>

Since +the planes ore perpendicular, the
normal vector 1,15 coplanar with meguined
plane.

.. hortmad veotor to Hhe Weq/ull'ﬂed plane

AR v A 2
' W, YooY, D3
O\ lo Q

= <a’,bja’>



. The eguation of the plane having normol
vector £ a7bje’> and passing +hroughthe
point P(%,u,,2 ) is

o (x—x, )+ b (y-y) —\—Q/CE—B,) =0

8. Angle between o planes

o X+ byte,2+d, =0
QQ%—\'bg(ﬂ "’Cz%"“dz =0

o, \3\/\ n/\| <Ry, b1)01>

N\ \
Ny - Ny
C/O\Se — ~ ~
| 2|
i G, 00+, +0,cy.
le. B = cO0S

J (ayrbye)) (asGb+c,Y)



9. Plane in fnJrerceer +torem

Y
N

/ ’)O
69200 ar+byte2+d =0

—(1

> X
@7 O) ‘(’) QP, O,o) 7

il
p\o+—Hn8 points p.gomdr in equahom(),

op =—d bg =-d cr =—d
or, o=~ orb=-%  orco=—%
which implies,

X~ -5y 2 +d =0

V‘J
- A Y

(’e’ B —— —‘— ? —
P g T =9

10- Perpendicular distance of a poirnt from a

lane
pa Po}n+) P(%l) Eﬂ[/zl>

plane — ax +tby~+ez2+d =0

| O "|"b‘j| +Q¥,+d |
J O+

ol jgtance =




11. Coplanar line

If +two lines passes through Poirﬂs (’)(\)L_/jlpgb
and (%,4,,2,) nespective Ia and their dinecton
cosines are (£, m;my) ond (Ly,my,Mz) respee-
—Hyelﬂ' then the lines are coplanar i

Wp =% Y2~ Y, 2%
/Q_| m, r\nl =0
/e_z My My

2. Distance from a point (%,4,2) o o

point where a line XP=Y9g _2-p
)8 m 7

meets  the plone
ax +by+ez+d =0

%_P :‘ﬂ—q/ | Z2- __ ‘/(

A %% N

or, (4, 4,2) = (KX+p, kim+q., kn+r)

Since Intezectz the plane,

a(k,Q-l-p) ~+ b(KW\+q/) +a (kn+ P)—\—d =0
\S}mpliﬁjjn%, K=__
- point of  inferzection found  and distance
measured .



2. Shortest Distance

Straight line which s the perpendiculor o
tn o y\om—‘erereecﬁw% lines 15 called Hie line
of ghortest distonce.

Iy Shortest distance between lines X2% — Y=Y,

/e_] m,
— Z2-2, omd X=X _ Y-y, _ 2-2, |
N, Lo ™o Moy
LQ.+, H—=K, = U—Y, — 2= — P
A ™ M | |
OV, Q()LA} -2) -l (ﬂlY‘,—\")(‘ 5 lel"\'lﬂ, ,ﬂIT]—t2|‘> <‘)
agoin, XX — Y-y _ 2%
Ly My Ny

(")

let +the dirtechon c0sive of the ling ot shom-
test distance is (L, m,n)

@; M>Nny = (ﬂzrﬁ_ "/Q\Y] o=, , M — M) TY—Y,,
Moy~ T22-7))

— line of shorvest distance is ot right
angle with both the lines

/Q,/Q+M|m "\‘V\\Y\ =0 —> P1 - | |
Lol + WMo +1ipn =0 —> ) =



. The poinfe on the two lines are detenmingl.
Now wnse Hie formula of distonece 4o fnd
He Shontest distance.

digtance = J @2"7@,\/‘F (4,~97) H2-21)”

4. Egumation of line o+ Shorttest distance

Find the direation cocme of the line
of Shoritest distance by putting the values
of r ond

Lomnd = <12Q—/Qm o=N, , M — M) T%-Y,,
Nyt =V + 25 "ZD

The line pagses thongh one of +he
two pointe obtained . (x,,yY,, )

Eq,maﬂov\ of the line of shortdest
distance s

%"'%] — M'—k{“ - ?—.?\
ye m 4




