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Module- 1

—

Polay Cusves- Y —sing - PM _
g Plc.y) o T
=(. r5s|
s y = sing
[ oM
' < o - 0050- &7 . =
0 Tt M i oP T

i * - for'(2)
Leb P(ac.y) be any point in oy plane such-hat op=7 ond |
© be -he anale between X-axis and OP . Doaw PM P@ﬁpeﬂd‘w\m

4o x-axis.dhe P has o new coordinates (7.8) is called polas
coovdinales.
Hese . O is called pole-
oM is inikal line.
0P 1o aadius vectos.

= P.T with usual notakions dand - 7.98 , 0 Find anaie belween
. dw
saclius veclos and chneaenk,

Lel 0 behe pole ancl oM be inikial line. v
Let p(v.6) be any point on polav cuave @ -F(6).
let 0P-7 be the siadius veclon, dsaw a

0 ™
'lancdeni' PT al 4he pont P ancd which makes an \
anﬂle Y with 4be inthal line.

lek 6 be the an%[e b@.{ween rmdiua Uec“o’& c;ncl 'in'IHCI‘ ‘I'n(".’:
¢ be he ang le between mwadive Veclow and Jmnaenk-
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Heve we have, W= d+6

ﬂppl(diﬁta lan on both sides.
{an® = lan (d+o)
tany - and +1and ()

{- tand. tant
Slope 1s qiven by 1any - dy d
a d B " di//‘:{c{ae — (2)

WKT. - qcos%0 , ﬂ: msiNe
diffesentiate with rﬂ@ﬁp@cjr t0 ©

dX _ q(gne) +coso AT (Lot du )

do d de.

= g B'CO50 — ISING
de '

B p5ING
dw. vt 6
dy o aF
ay 50 + 5iNO O
=5 16 BC050 | a0

E‘_ﬁ_ . 0%+ 7 51N
do

WCOSO £V SING.

', 6q-(8) becomes tan'?- :
4 cose—- @SN

diuiclincd num. ¢ deno oith 2Ccose

- too® - %%‘cﬂﬂﬁ ity
e il
- T tanb
"ﬁ"
From egqn.) & (3 LHs ane same .
' AU g dr
{ancb:_"_f__ .-"if.da . #Cokd)__%_c.{-é

Bk 8%
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Longth of pespendiculas iom  pele 4o {angent :-
Leb O be-the pcle and oM be initial line,
P(7.8) be any point on polas cusve - F(6).
Daaw a tangent PT ot point P, chaw oN
Pexpendiculas 4o {he jh:\r\aen‘r from pole.

let OP:%, ON:=P

singd - ON
oP
P- asing
4 4
P asind
4

= . 1 cpsecd
P T

Squmﬁna on both sides

- P
3

A .3 cpsecd
P2 fi::'-'

p? *05
L ch )
'ﬁ” (‘ (“ dB
Los s
P 42 ' ot dB)
Note:-

Given @-+£(6) =W
WKT [enra*[h of pespendicular fiom pole o {onaenf P- asing

— (8)
£ 2}__+____(d1r)
P° 29 g% \de

TR i possible -fo climinale © from eq,-U) ond @) or fom
eg,-(1) & (3) hen m‘csuHirxa equation contains  p and 7
such equation is called ' Pedal Equation’
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IAJomkr'ncJ paocedue o -find ‘¢’ i
> Given a- (o), lake !Ofd on bolh sides and appld |o<ami-fhm
paopertics. -
9 Diffesentiale  with aespect 1o 6.

3> Make use of allied anﬂ[@s 13 aequize to 'cJef 4he value
of .

Par oblems -

4. Find -the ancale belween sadius veckor and J:anraenk, ca'wcn that
- a (1- cose)-
Sl- a: a (1-cos%e)
Take [oca 0.b.s
loga- log (ali-cose))
lo«a‘cr - locaa + Ioza (1-c0s6)

dw.ate.
4 . dv _ 0— (- sine)
s Se 0+ 0—(-sine
(- co5B
cotd - sing
|-C058
cotd = B ji%-c00%
gsinﬂ%
cotd = cot %
¢ - %
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Q. a= a(1+4c090) ?3, 470530 = oF |
Take ‘Oﬂ o.b.s | Take locd 0.b.s !
locdm= locJa +log (1+cose) | [oa (29c0s26) - !oad’*’ |
dw.ale . 9loga |
Ilogs + loqcos 9o - 2
“i—'..c_{l - 0 4+ 0O+ (“5iﬁ5) ﬂ ﬂ a |
? de L+ C050 2 v O+(singe)9 _ 6 ‘
cotd - — eine 7 de C0596 !
|-+ Cc0%0 ! gcotd) . %‘{,Cln@e :
I ﬁa]n“?@-CE@g@ CO{dJ : ‘LCLI"'I‘QG
,9'(2053%3 Cofd) " CD\( _QB)
CO{CI) = - tan 9/3
= U _9p
ot - cob (149 G- X9
CI) " %— + 9/9
L a- asin’(9) 5. 90 . |-coso
Take loca 0.b.s Take |0¢e 0.bs
‘Dﬁ'ﬁ - ‘ccl)ao. '413'0@5!“(?3) [Da [c%?.') " IOCa (‘-CD&’B)
Ww.s:1 O '
. . ~C0%b)
I8 o + 3.cos(%) % 5 IOC(]QO ]Dﬁrﬁ \Oﬂ (u |
T e an(ﬂ/g) d-UO- "Dﬂk'e X
0-1 oy . _0—(-5ine)
cold = cob (%) 9.7 -co%e
-9, -~ cotd - FsiK 8 Cos%
el % sin’ Y
b CDl'd) & CDL— %
(._q; z % -
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6. o™= " (COﬁmEJ t oinme) —@)  Find -lhe pedal equation oP
Take log o b.% “lhe cusve.

|D(J ™ . Ioﬂ ar 4 |o<d (cosme +sinme)

m| OCJ n = m[oﬂ 0 < [OCJ (C[}smf} -i— 6]1”]“’19)

dw.a.b.0
%(C}_’ﬂ 6 4 (=sinme +cosme).pf
e (COSMB - SINME)
cotd . cosme —sinme

COSMO + ¢inm®e
~ Cosme In num. § deno.
cold = - lanme_

| + tanm@

coth - o (I -mo)

cotd - cot (_# E ( -mf’)

cotd - cot( +m9)
@ 5

P- asind

s Q sm[ _;rna)

me
r @ (0l .CO5MO + CDE’“ & )

: 1 iNMO
: 4 c(}sme + 1 s )
" (5 {®
P: B (cpsmO-+ SNMO)

{9

CosMB 4+ snme = P —>(®)
- 3
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ﬁon1 CQq - i ' 3
4@ qm. o™ (cosme + sinme)

" 0", Pl
T
P o mmﬂ
0”9

l P ol ramu'

H -Fmd “the P@da[ @qua‘I'iOﬂ Of'j*{ﬁe cuvve Q. +C056

aol:- K
0N %1_ - 140050 —()

Take log o.b.s
108 €N - quv S loa (14 Cose)

dw.n.t ©.
0- & .dv _ O+(sine)
U do 14cDs0

#cotd = ~ sind
| +C0%0

= g 8inby 8%
2 cos? G
cotd - {on &,
cotd = cof (—l"_ 5 %)

1Y
WKT, P. asind
= 7 &in (‘ge%

P- mcosk%) —>(9)

from eq, -u) glq_ . [ 4C050:
ﬁa )@'60590/3
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cos(%) - ET
cq-(9) becomes, P m'\[i

.
p- 5. 7. 16

74
P a3

P_ciﬁ (Vo s conslant)

8 tind Hhe pedal equation of the cuwe - o secab.

9
6% a%seC90 —> ()

Take [oca 0. b.%
8‘O€3fﬁ= 9|o<ac:l+ loﬂsec%
. dd-uo-rzr.t.e
9 L.dv _ . g(secho tande)
v do 50080
cotd = tange
d-T96
WKT, p. asind
r s (X
51N (,5 -e;,a)

P: @c0s30 —> )
Hom @arw(r) , qY= [}9 scC A0
9 A2 4

B O —
0530

0590 - &
3

eq-(2) becoves, p. .?f,g;
o

P o L
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wn

a. Find -Ihe pedal equation "= o cosne
qa" - " cosng — ()
Take \ocd o.b-s
nbﬂru : [oaa +106d005ﬁ9

dw.wke »
1 dy . _:_5@9*
4 T de Co5N0
cotd - - tann®
cotd - co{( +n€!)
™
_§+n9
1:\IKT, P= fh:’:iﬂff?
msm(%m@)

¢ = mcosne — (¥
Foom Q-0 - a"cosnd

Cosng = 7"
an
€q-(2) becowmes, |
P: v
O"I
n+l
P- % = |[Pa T

IR

aﬂ

'Io. P.T pedal equation of ~he cume - a"cosnp + b" &nnd
in -he fosm of PP(a™ "): 27
gol:- "= a”cosne +h"siNnd
Take loa o.b.$
h|0<a’b’ . "D‘ﬂ (o Cosne + b'sinno)

- dw.n:t.e
2 :: 4 dv  a"(sife).n+ b’ (cosnelD

o @"cosne + B sinn
notesforvtu.in” '
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feotd = ¢ (b cosne - o sinne)
a"cosnd + einnd

cotd - p'cosne- aennd
“"c0sN0 -+ H'Sinnd

W (e (5 )

: .-—';;@ (H cot’d)
3-5 : -"-L—:;J {I + (gcoene-'onémnea
¥ : acosn 4 Beinn

-1 {\ 4 (b”cosnefonainna):’ l
Y
A (a"cosn® +b’ £inne)’

1 (0"cosno + b’ siNn 6+ (Bcosne ~a sinn)’
(ClnCUﬁﬂ{') + 0 5]nn9)$ |

on 9 . ' i
4 .1 10Ccosne+ bmsmﬁne +3)a"c,osna.b"5mn8 +
0

on o ;
b cosnd + o?“sm‘ne - Z)a"anne b'cosn
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= Show 1hat the cuove ms'ina(%)-.a, 1he ienﬂ*h of dhe pezrpe.ndi(:u\a; |
from pole 1o m«d@nk at 4he point (QQJT{/@) i equal o a3,
Sol:- rasin"’*’(%)= a

10:@3 J @loﬂ 5in(%) - |0caa

) Hd-w-'u. Foo
T gyt AosB)(B)
51N e,
cotd + cot % =0
- Cofd - —cot O
¢ - -9/3,
P = asing
P= asin ('%)
P- 9a sin (‘“/a /3)
P:= —3a sin (Iu.) N
= -%i > P- RERES 7
# Pl- \-a®)
- P- 09

- Show that Hhe i@nc(ﬁh

of cordiodes w- a(1+cose) ot the points
=1 g
3

% e aespechively pavallel g, pevpendiculon o e
initial line, -

Soli-  @- a(14cose)
loqa - loga +log (\+cose)
g dw.7mte.
T oo = (sine)  -gsin Y% cus 0
a8 Trowepm ﬁcos“}/@ =C0l’¢ = -tOr}(%)

Cﬁfd’ ¥ 00‘1_(%-1-%_)
¢:%+%
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6 3
—> atg- §C
3
d-I L.  5SF
9 9 3 3
Y- E}+¢
- LR LS
ake'i‘ V-5 A T
tan @ = tanT
tan ¥ =0 v- fio)

7@‘@‘? between fwo polay cuaves:-
Let - £i(0), - fo(6) be two polaT cuvves which

infevsects ab point P. |
et oM be initial line and OP be wmadius

vectos and '0' be the pole.
Diaw a ’ro.nca@nl' OT, & PT9

w- {3(0) m@specﬁveltf. |
o frrlﬁ(@ betuoeen fﬁadiua UGCl‘UU Clnd PT 1o Ga.
Ancale befween a@adius veclos ancl PTg is &9,

-~ Acule angle behoeen Ahe -langents P ancl PTy 15 qven by
| &g - il '
Nole:- @-+1(6) &1;:?&(9) ane sad 1o be oa-lho.ﬂona\ P
tands . an g = 1.

0
of 4he point P 10 a- fi(e) and
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1. Find -lhe anﬂl@ befween -lhe cwoves  @= Dsind , ¥+ 5inO + Co%O 2

S Q= Qsing - 5N 4 CO90
Take lO(J log]n '(Dta (sinb+ C050)
loﬂa = 'lufd(%ino) di w40 ,
| ( loa el v cose - sINb
A i Rl T @ Si -+ C05D
diw- @it 6 cold = 1 - tand
z‘ Sg -0 + C?5g 1+ tan®
sin _ T 6
cold = colo cot¢ = tan Lu )
TR cotd - cot(§ (% -0)
C,grdt) - C@* (E +.E))
" Anﬂle between fwo polod cuaves g Ts d
=X 49
“léo-al - Typp - T b 1

¢ PT onﬁte belween polar cusves {5 T +-——Cos (3) C‘;]'VC“D
9
@- a(1- C0%0) & - 90.C059-

L g os- C050) Wt R0.0056
'.Oﬁ'a locﬂa -Ha:a (1 c{)sg) loca-g = lOﬂE}CH Ioca C0%O
7{ _% . = sind A.dv _ —sind
I- C050 7 de 050
cotd - - g6y cos Y, cotd = —tand
#5079, el - cof (T o) -

celd - cot %} |
dg - T 10

nhotesforvtu.in

W


https://vtusync.in

Gvep - 0 (1-co0) , ©= 90 €050
dnce, LHS ome cqual
" Q(cos0 = o (1-cosp 0)
AC050 = 1 -Cos0
dCOs0 +Ccos0 = 1
30090 = 1

0- cos(a)
" (4) becomes | &g - b1 - % icoé'(%)

&
3. - a’cosng , @ B'sindd

6oli- "= O CosNO " - bn sINNO
nlorarh' n10ﬁa+(o<d cosNB nloqa - n\Oﬂb 4 locd sNNG
. #(-sinno) of, L.dv _ g(cosne)
g ? de co5NB6 7 de sinNB
cotd = —tannd cotd - cethod
cotd - cof( +ne)
- *”ﬂ | -] = [no - (T tno)|

e @- 1-;6809(%) y W= quseC(%)
Sl qr. ysec? (%)
loartr lOCdLi--l' SD\DﬂSG‘C L%”)

dwmt.e
1.0 #(edy) )y
0
so¢(%)
cotd = an %

ced - cerf(%—%)é - L%
notesforvtu.in
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n = C]cowfg[%)
lotaa : loraf] + f;}iUrd CO-SFCL%)
dr [.0-‘3-!'0

Lagl . (- coséc G col %)
{ 0 r
coset @/3)
cot'd - - e %
by - -6
| b9 - i ‘_ 92 \? @
w). L
paezes)
5. Q- alocde, - 8
IOﬂD
Sdi- - 'c1|o:d9 M- ‘T{E)‘ﬂ;'é'
|0Cd3 - IO(ﬂCI { \Cﬂ(tOﬂ B) \Oﬁ'ﬂ i lDCdO- — \Dtﬂ(\(}%ﬂ)
w0 2.1 0 dw 7 Lo
i,dy I x=— TS S~
- 2 0+ IocJBK@ %-,Ca%.: 0_[%919
o Bt . |
cot¢ eloge cotd - Wg
{and, - 8106&9 Landg - -ploge
tan(a-g) - lonA--anB
1+ {ana. lanB
{:aﬂ (d){"‘(bg?) = {Qﬂ@l "Land’$ - B[Dﬂe N ('-Bloae)
1+ tand, .landg I+ ©loqe. (-6logo)
- 0loge
. )
- (6log0)?

g 5
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T - alorﬁa , 9-0
lo:de
p‘\Oﬂe: o
lo«'ﬂa
([ocde)f": 1 = \orde: 1

'tan(q],_d)g)—_ Sle\ocd@e e
= (e.locdee)g |-e?
$i-dy - lan’ (gle—ef-’)
Cuwalwie and Radius of Cuavaluve:-
Consides a cugve on X0Y plane. Llet A be a Pived pt’flﬂ{' O
ard Pg Q be any fwo point which owe neiﬂbhou'ﬁnca Po.mlm el
Ihe cuave such dhal AP-5 ,pQ: S 405
Daaw a "Gﬂﬂeﬂ[' at” -fhe point p’ which makes ancdle ‘y’
with X-axis.
Daaw analher —Iancaenl‘ ab 4he point '\Q' which M
Y+ 8y,
Lel Y g P+0V be-he anﬂleﬁ made bﬂ fhe
-{ancaenls dvawn at-he paints P& @ with

a it

akes an angle

X -0xié .fﬁespecﬁveltd.
The ancdle o0 betoeen '\'ancdenfé 15 Ca“@c\
he bending of 4he cuwe which depends on 5.

of 16 called 05 mean cuwatluse of dhe B cusne.
&6 |

e amount of dhe bending of the cuave ot P e called
cusvature of cuave at P and *defined mathemalically a3

lim 29 - 31{) _Kk  wheve W ls constant.
5650 o0 15
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-+ Cwwvaluse of Ahe  cuwve 19 o measuse of vale of Chﬂﬂﬂe 1
of benlness.
Radius of Cuwaluse:-
- T is denoted bcd P'and it fs mecipsocol of he cuavatuve.

| p- & 1F k%o,
r Note:- Cuwaliwe of shaiﬁhi line 15 Zev.
| Cuvaluse of cfscle {6 constant:

| 1y Rodius of Cuavalwwe in Castesian form:-
| p - (1+Ld,9)%
d9

-1 ively,
sibat {1 &ys ave 1% oader & g oaden diffesentiation aespectiely

Nole:- IF 4o is zeto al some point Ahen4he P is infini lH' S0, WOC

can oepaesent P eadius of cuwalume ip another fovm -

: 9
P-‘- (‘+O:I9)b whese o if}.CE. € (Ia.:dm
d dH?’
o o :
1. Find Hhe wadius of cuvalure fox 4he cuave - al 1he Pomi-
whese b cwsses  Y-axis,
Sol:- Given,
Cuve Crosses  Y-axis,
S =0
q: e - n
'  eq, (1) becomes, td:esi
DllPF' Gq. '{I) wr ('ﬁ'. {— 0 (I;
o= & —@
‘dl = e.n::)i.
D eq-(2) w. b
qo:=¢* at (0n1)

hotesforvtu.in
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4a - e’ 1
3
P (g)®  (0® b g h g

=3

9. tind dhe aadius of cuovatuve for the cuave q - ax ¥4 br +C
b .
at dhe point fxz_.;.a [o7 -b)
{® ax¥4bric —@)
€q-1) diwnto @«
4i- a9ct+b+0o ab dhe pdnk v — ©)

dr= 9= (Jo*-1 -b) +b
Yo = a1 BB = T a*-1

d (2) w o @
Yo = 9a(s) +0
Yo - 20 3
P (yg®)®  (({®)?)”
{9 oA

T o A O

2 -

p. o’

»

3. Tind e gadius of cuwaluze fov Jhe cuave 1 C‘“’ﬂ 36¢ (%—)

A o\oca seC L%-)
Do i b

4 = o e se.c,%)-lan(%) ;’_;E

6CC L% _

Y, - 'lant%-) d.wo. . b9
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o (gt (n (wr()s o)
U % sec” (%-) oec? (%)
a secz(%)
sec? (%)

cosh (%)

¢ (cashé(%)) |
C%Frt%)
P C.cosh’(Z)
Y- Crcosh(Z)

?
___ - cosh ( t') > - g ">

notesforvtu |n



https://vtusync.in

5 Define cuwaline g nadius of cuwatuse , find the wadius of

Cuwalure of cuwve. o -l-ld?’ Samd (33,3%—)
¥

Sol:- CI—Hﬂ EGfIlJ
diwwe,b.oe

3oc?4 3¢y = 3 (v y)
,5(('I$+ Lds)(d') = 3(Qx‘d|+ﬂﬂ)
P = accqs +ay
P —accy, = ay-of
1 (- o) = oy~
G- ay-oc
(4% o)

o (3“ %)

a(3)-( | - (19

-—

—>(9)

(@) 0(33) TG
|45 -1
d.eqg-@) wa b o
Yo = (l;j"”-asc)(a'd.—‘é)'x)-(ag-mg?) (QH‘HI"?
(47-0%)?

s (% 3%) ' Yg U_Bg_)q_ a(%—)). (a(—l)—akig-))_ (a-(%;)-(%ﬁ){

L — e —

(H‘é‘, ax)?
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Ga? _ ¢ f’J
I
9 ~
%(—ﬁa) [%_(%U ] - 60’ (o) —'6‘5‘?‘;
(CIOQ'@O’)}? i (%)? ﬂi%-
u
z —rqﬁgfxg '6 i ‘3;)
qaj‘l' 3a
6 Flﬂd “']C" rﬁadluf) OP CuWaJIU‘EE —Erg; {h@ CUuwe \r—_{_\l—' la.
S = (4g?)%
Qo
x4+ g - {a
d-w-fmh) oC
A et e
Dl +a(§ =0
'i___'td -
I IRANPTC:
g _'.._J:. — d)
o
d. w: .t L
{ﬁ: g - Hgﬁ,

@7 T
[ &ﬁ(%)-ﬁéﬂ =, 1e- "[m)
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) Ne3
I
9 o J%
3
= 9 A olx
Q(H rx) '
; d—(i . {'
= 9 %X fx+ﬂ)3/g EOE_{E (OE:‘_J_)_?
@ Ux Ja o
P. 2 (ay)?
& 2
¥ Y ] afa
1. Fnd dhe nachus of cuwaliee fov he cuove pe +ﬁ
S " +U@f3 %
dooat €

0, -l R
P %kl =0

o Py, - 35“
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?
30 d"a NE (a:’@-rtd%} )
Nt
L9
3% % a? (&%)%
= g0 g o o
oL
P s A 0:}"3‘“‘!3 &fa
Pz S(mndfl)l{”
Cubhcd on both side
P’ o xy

nhotesforvtu.in
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DYy

__:g:]_fi (I({_{_(dq )'}b i
a o ld3

’@_P_ ] (O{‘Ll*fﬁu)% , qz

= (IH_‘;_LJL{)'%) " -’E)P ) C{_li_,(_ldH '3/5?
o f13-*(13

o3 o
t&)P)% ooy ey
o W oy
_ !9 . ﬂﬂﬁ"
”3’—13—)% - + ¥
= 4P

9P % o \? g\y
| (-_0_:) '(‘ﬂ)_}b‘) )
0' Bnd 4he aodius of - cuwaluve of Hhe cuave fIg']LJ -a(x *ﬂ)
(90, %0)

é@_gl':— rf')ld : a(‘ﬁ“daj
| dwo. b

oy 4 9y - NEEERIE]

| oy + 9y - %0 + oy

| o, - Bayq - a0 - Iy
g (oF-30y) - 9@ (a-y)
qy - 90 (a-4)

(- d0y)
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C‘l‘f ("ﬂh :90)

T ‘9(" EJQ.) (Q:@l)dﬂ i ~La(-0)
.—(mg (30)) La®- 10

= Y =
Snce: =00, P becomes o«
90, KT, p. (H— ,1*9)3/3 B
ey
,xﬁﬂ . a(mi)_“d'i?)
d.wo. b Y
nc®(1) 4 9. Ty - 0 (920 4 9)
o+ &):12:12.%[ . 9L + g}md
9oLy ~ f,}f_r_:x;“d . C)C?-—%}O{.]
oc) (gaoc - 9ocy) = o?- Jay

o w —5@) at (—-3&190-)

(90 - 9%y
C | = GS}Q]Q__ g)a(.gg’) X Lla‘:’_ hag :
(9a (-90)-9 (_g,a) (*aa)) _ua?- 8a?
' ‘t '_-I:,L = O

d'@q-'U) ToRm(K + ‘ (t‘
~9a)- (= %HJ (90— 3% '?_a_z‘_‘d)

Xy = (Hax- g)ocﬂ) (91

(9acx - 90cy)?
ab(-2a,9a) £ -0
3
g - Lo’Cga)-0 :ﬁef?
(30(2a)-9(-%a) 00))? (cua® + 80%)

e
\6
]

e R IR
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':II.-’C) &0:@ z i
A
P (14 m"ﬂ)?’@ | (H—O)% 20
T
| 1l -edl
| P- 90

. find 4he aadivs of cuovatuse of Ahe cuwve ag);

wheve the cuwve meels X-axis.
e P bef(sann) g

he
Given cuwe meels

> 0= La? (9a-20)

X-axis = Y=0

o
= da-0C=0
o= 90
C (_E}OJO)
D.uw. o, b o egq -0
2y - ol oc(o—t)-(@a—m)ti)}
{ =5
Mg = La? “o—(90-3)]
aR
3 i,
= Ue? [ -of -0+
oL
al (3}040)
) - 07 [ﬂaa-@m@i]
o @a}?
Hl T—'m
since, Yr=00-= P becomes o

iewfaihe P_in aliesnate foemula, -

hotesftorvtu.in

u

Ll@g" (@0- “x)
L__-—-ri-‘"_"
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| da _ d¥r
) d 9= 5
4 & d d‘d
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Deave Radius of C!.IWOﬁl'ﬂ@ 'L{j cmlLesian ‘%“am:— IS
Notes- Denvative of asc |enr_a+h n carlesian fovm,

TF the Gq.uaﬁm of the cuwsve n-fe foom (d=WE('x
tve of auc |@,na¥h s’ wih wespect Yo o€ (5 aiueﬂ btd

ds _ 1, (dy)? d dy . 5
- Hag ) aixgzcosxg & sin®

Radius of cumvatuse in cavlesian fovm:- .
'be a fixed point

Let 4he equation of Hhe cuave be ‘d’-ﬂe(’l)&h .
h4hat AP=S.

on IIF 'Lef P(Ct;ld) :.5 Clﬂd po'{n'r on “4he cusve suc |
Lel ¥ be 4he angle macle by ihe ‘|Onra@nf al *p’ with K-0%is
a , §=F(x)

) then devivar-

KT -dy gy
,JcanLP _d.'?if‘d_L ; P(cmé)
cl.w .t S
de\ _ d (dy)\(dx /
sec’y. C%%—’ %EQ'&L - E{'E(B"f)(df’) L > %
ap) dy _ dYy | dx
(Pr’canLP)Eg © e ds
NdY - g ——— - I . A
(I'+ld|)_d-; Ld@ o dyﬁ’ " Elﬂ_? HLF
& &
el
& Tow
3
74
-‘%—_idf’__;-d = | P M
(1+47)% E
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Radius of C@\_@JQ%_G in pelaw foam:-
Nole:- Devvative of awe Ienﬁﬂ) i polas foarn,

ds Yy .

Patove {hat aadius of curvaluse in polav foxm,
P = (‘ﬁgjﬂ- "'(.~.|~|":’)3/9

Do f 2%-977 -9
00t -
Lok @=-() be any polay cuve & p(n0) be any poinf on i »5:§(6)
Lelk oP-% be -he aaclius vecls . Doaw ::d‘mﬂfﬂt?i’lF P P(2:0)
nikal line.

al P hich makes an angle Y wih dhe
Let © & ¢ be anale between  qadius vechor and
intial line also angle between qadius vecls and { (o

-lancdeni fﬁespecﬁvelﬂ. Let N be e fixed point
AP= 5

WKT  P- &+0
d.w..t. 5

dn._l.-‘]-zddj-i-de-s—é_.@-'é—q-'fé—a—-
ds do ds de ds as

éﬂ}-=§_ﬁ_(1+€@)

ds ds de
4 _de dd
P a—;(”d?)
p. do/de
e
KT 'l'ﬂﬂdj = ’UIE{E (s ...r.-U-—-
o %E
()
tand - &
)
dow: b d _q. 9()
Sé"cad) . dfb = iy do = $_(515_H
._I. .
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https://vtusync.in

B 0, - 00y

e =9
b . a-ay
do W (14 tan'd)
TR
cle

add 1 poth sides
14dd |, e o

de R

I+ C_{_EIL > ’HP+‘33+’3¢@—’?{T$
4o 407

1+ do = @'H‘tg"._l. ,531__ 509
e T + 37

'l‘l‘?i@_ = rﬁ'@-i- 5)'0]@-'633)
cle

) x (w7 +7%)

S S

oy 90 — Y

TR +77
o (2) - becomes
P {0+ (2% T
2?2, 977 - VTP
a4+ 77
= |P: (o

3
) g
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1oPT _P? is consltan! o dhe concliode a- a (14cose) uwhere P s
]
the oadius of cuavelune.
S p, (o%+ ‘UP)%’

e ——

rE):1')--|- 3)751':} — 09

7> a1+ cose) —W
dw.a L6
= dv . o_(—sine)——?’@)
de '
d (@) w b0
d% - a(-cose)
de? 5
0. (24 (JClsinB)g) ¥
A7+ 9 (-05in6) - o (- acose)
= (a(14cos0)+ (ag)sin%))%

0*(14+056)%1 actsino + a (+cose) (acoso)

3
% (aﬁ) % (H C05%0 + 9C050 + 510$9) »

| o (14 080 + 90056) + 90 S0 + 0050+ a’codo

o® (i+ |+ 9c056)%

0% ( 1+ c0So+9c0sp + 9570t COB+ cosle)

1 i 3 %
. o (9+8c0%0) % @1+ cose)%
o (1 +95irRo+ 900 + 3c05H) (149 + 3c0s0)

1

: 3
(9) ®a.1+4c056) ’
3( 1+ cose)
090 (1+050)"

11

3
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-l . =W e - e W, e L o e g

ﬁOm- @q - {1)

- Q9o (_9_)9

3 a

=t

P. a®B T

> o

P - \EJ_E‘@J-‘E) J’a—
3

P= wl‘a@ﬁﬁ
3

Squatﬁna o.b.s

PP, 8a o
q

: Ba

—

q
. constant

c‘*l‘_ow ""lh?_,

Plot ¥
9. PT for 4he cusve ~(1-cosp)- 90, P” yases as 0
sol-  p. (,03_1_,0'9)3/";)
2%+ 977 - 3Tp
v(1-cos8) = 8¢ — )
dow 2 b0
o (1- co%6) ~ 90
? (Ov(— 5".ne)) + (I -C050) 01 =0

'D(altno)'% (| -C050)T1 * 0

(1-C050)D1 = =250 — (9)
dwol. o (®
(1- cose) g +( 0 - (-5in0)) 1 = — ifu((nae)-l- srma“azl

(1-c0s8)s + @1 6NB- —AC0S0 — SNOT)
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_@E}_.'ﬂg‘)f

- —QC050 — B 8Ind — @,5Nb

from eq - (9)
(1-cosp) By = -BSING
7, = - T5NO
T\-cos0
Ay - —5iNd
" Safr

9
U istnE}J
Lv__aa

% = (- ocpsp- 3”&5’?19)%5

050 - 9 5in ( e)
( 2 Oo)sm 9a

Vg = 27 cpsp o 0 5In°0
90 9a?

P qﬁ) =t ( ' )3}/,;)
_( = 51nE)) B

Y 3
'“:)Jr%’) (:g}a =N e) ¥ 2 ('gg cbsa*t@f“_a_:; ':‘:'In?‘)f))

X o

9. ©{1-cosp) - 9a
locda ﬂoﬂ (\-cose) = IO‘@ e
diwiv.b 0
d sino
&4
d®  “cose
A, dv L gt coo
+ 9 2
: ag Q&in?%

1 .dv _
—’a—‘ a—-— = "CO‘I: 9/3
Dy

=0

- - - cot %

T, = -F.00t 0
: /9 W, 710 0

notesforvtu.in
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W [fa (—cosc*cs%) &+ cot($) 'U£| g
* % cosed(%) - col (&) (- cot &)

T = Geosect%) + v.cof”(%)

|
‘ P. (2% a7)%
|
|
|

2?4 9TV - FU%— |
3
= (rﬂf;'_l,(_rﬁcof e/9>3) /$
o%+9(~ 0t )" (% cosed ) 0.coP )

= (24 1ot gg) %

19 + 99%01?g;, — o (‘;'EDE’ECQ% *CDP%)
© (@)% (14c0t°g)%

1% (l+ 9cot® & — = cosec’ G - cot? %)

g 3
- (CD&@C g/@) {‘g _ rﬁ-c‘oﬁeg E’/@

(4 cofg(%) - Y cosec Y cosec” % - Vo coseC %

= QCo 5@63@/9)
cooec’ 9, fis ﬁﬁ)

= cosec (%)

4
?

WKT, @ (1-cose) - 9a

5. Foin' % - Jau
s Al
) X

- vcose(%)
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cosec (%) - T

P- 9v 7
a
Sq(uomna 0.b's

PP . u. T
CcL

P . (a)ma

p? . cfo‘g

3. Find P for dhe cmve @-qe

sullus" o
S~ ar- 0c®™ )

Take  log

loqa = logat loge
d.wn-16

1. dv . o4 cotx(®

—

T de
@, = FCotx
dwnat O
Y = cotel < T
. cote (mC

P (s%aft)®

- @2+ (scct®) ?
(@ +loc)) "
W49 coter)?- @(ocol¥)

(7%+ aPc0l%) 77

4. - constant

where =-
(N

ocola

pcolboc

olt) = COETX

29+ 819 cot % — q¥cotPoc
9 (s )

-
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L (mé@cﬁfw)?@ iy
coseCol L?C_M_GM ] o

(14 col Pu)
ke R >
SOI eﬂC" POF 4h@ CUIVE f—on__ QnCOf)r]B
OOk~ n
- o"cosnO® — &)

Lt
N o\?a B nloﬂa 4 '10860509

diwo te
.1, :
AT 0= 0+ (-sinne)pr
Ay | CoSNG
=T = - sinne
C05NG
D) = . tanne
(’Uf = —'U-h:mﬁj
d.w.7v £ 0
Ty = .. tanne + T 5@,6 n@ ﬂ]
p
= — ﬁ'(-’cr. tanne) -tanne + 0% S€c ne]
B [n'ﬁ seCN® — 2. ta ne]
9
) _mseé’ﬂgJ(fﬁrtaﬂne
P (a4 )% 9 2%
. : (o7 (-5.1anne)

494 97 - TP 19,9 (-0 tanng)L o (mﬁseé) ho+ ko)

v (A 0 JcanQna)%

o4 3 fanne + s secne -1 tane

(fﬁ”)% (1 +tan %

ﬁ(l+$¥anna+ n&ec:'ne ton neﬂ
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s g .\3 . 5!
? (sec’ne) @ mﬂ___, _ sedng

9 y - \
(14 tan’ne + nsec?no) (sechB +hsec no) Sﬂﬂﬁne(i-m)
| P: meecnp
Given, 4"~ a"epsnp (1+n)
cosnB- "
an
1 n
= 0
Cosnb 5
secno- @, p, T .0
" (14n) "
. i
P- C'*@—_," where C: Q.
(14n)
1
S ®'= asinng
S~ 5" = asinng —>(1)
“5033’= lo%cw \oﬂsinne
dwa.t o
p{i d’ﬂ 5 gy cosnd 7
7 de Sk
l‘ﬁl = f?f.cujm»a(
dw. 5.t:6
Ty - (’54 (Hcmcﬂne)h 4+ 'Uléo{ne)
TQ - (ﬂ n?ﬁcosec?r19+(fﬁ-cof'ﬂ9) (CDLT’E’))
- (7 cotthe- rrﬁcoaec:’ne)
3
0. (viod)® L (vcote)? )7
m$+ ‘.;)'Es? ~TY 304 $(ru‘coln9)$§- % (';5 .'wi'?waﬂhwcoaeczina) =
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= (P4 comna)a’g’
ﬁl— 29° cot*he - 2°cothe 4 mo? coseCNO
: %Di‘%@)%
v ( I+ 9c01®nhe - cotn + ncoscuceﬂﬁ)

1y (C D&@cﬁns}) Yt 3
s . AC0SCCN®
(4 col®np + neosec®ne) (cosecho+ ncosec’ne)
l
. acosec’n®
cose@nb(14n) |
p. nCosecne
(n+1)
no
= 7 -08NnNE
snng = 2"
a
= _.a
SINNe ;n'
cosecnp= 0
,En
P- O __ .0
(4n) 2"
i
P T C ' (ﬁ*n“"
g o aohere, . C= &
P o GTTE (140)
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G 9":-a"sinng
Take [DQ on bolh sides

n(ocl'a ; hlofdcw lDﬂ sinNnG
dw. vt 0

i cosng.n
— = - 04 —/———
T de A SINNG

. o = acolne o

l"lft = 7. CDlL'ﬂETI
d.wo.+. 6

Ty - (T(- cosec’hp) N+ T cotme)

= (~macosec’ne+ (vcotne) cok o)
Vg = (’FCD{'DI"IB— no CDéC?CQﬂBJ

; 3}9 '
P - (o%+ )P (‘59* ('“CDH‘Q)Q)

%4 97,7 - TP 2+ 9 (v cone)?- 7 (acothe — ncosecne)

(a4 2° cot*ne) %

%°+ 997010 - 2%cot*ho + na'cosecne)

. (%)% (Hcot@na)a/@

—

o’ (l + 9cot®np - cot™ne + ncosec%@)

= 0(coee Eno) %

(14 col®ne +ncosec®™ 0)

3 .
. FCOseCNO Fc05CN0

-—_— — =
(CO seChg-+ Ncosecin 0) cosecho (i )

p. @WCDSECNP

(\+n)
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Given , %" a”sinn®
6inﬂ€) - (bn
n
Q
1 _af
sinne 5N
cosecnp = O
an
Po . a : . 0
() o~ = P c where C
2 (14n)
i
PO( l,an-J

R{_}El__h-‘ﬁ Of Cuwvature i Pedal foom:-
Radius of cuavafure of in peda[ form s cd]ven bld:

P - . dT_
dp

1 Fiod e pedal fam of aadius of cuwaluse. A(1+cose) =a

sol- a(14cose) =0 — (@)

Take IOfa 0.b. 6
'.ota'cr + \ocd (v+cose) -loga
dwrt 6
4.dr 4 0t(sie) Lo
T de \+C050
4, dv _ geinG-cos% 2 )
LR PR ey T A
% cof? Yo

cold - {an®, = 0
cotd = tan%,

cotd - oot (I - %)

o v

o
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P asing
- 0
P- asin (9 9)
P- facos(%)
fon 0q-0)
% (14 cosb) =
. 9606:'5}/ =Q

?
C0s % - &
r

C%%‘$:
S0

P- &. {q

5.7

P- ¥.{a
BAL
la

d.wo. 0T
P a2

e —

ds 9 2

WKT Rodius of cusvalure 0 pedal fom s cawen btd

P-c.aly where €= 219 (consﬂanf)

a

squaring obs
P? - P |
notesforvtu.in
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9. PT Pis A 1po‘s 4hc~* cuave m?eecae a? in Pedaheﬂm-

Rl
|:-
&—L fb?sec 0 = O? — @)

gﬂoﬂ“ JflOcdsec&)a - 9\080
d w.2.5. 0

L. (secqdlh
) + and0) 9
da ey =0

acotd+ tange.9=0
geotd = —tan9s -
cotd = cot (%_} 9&9

¢ - T +20
P- m:-:\'tncp
P asin G% +$B)
P- wcos3®
Hom @g -1) a?eC0O - o’
93 - o
0596 .
C0590 - 22
o9
P- @2’ _ p. a
o\ al
Ciiu'].'b*.t'-"'ﬁ}
dp _ A ag?
dv oY
dv
o 9%
G dp

hotesforvtu.in
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3. FBind the madi
wus of cuwvalwe for the cuwatme - aeacol'oc

0 pedal {oam.

B- qa eacofuf — )

IO%]F . \ocaa + \ocd e&wm

I -
O‘d‘ﬁ z lDQO+ eco'(d-l%e- (.-‘
dw.2.L.6 | Uﬂt’*i)

-%-._Ci'g .
o O+ cotoe (3).

cdld - cotot
¢ - x
P- asind
P- asine
i A7

dl: \
= - SNl
: iNot .1

&kz-

L. Find the qad; '

us 0? ‘
P cuvatuse for Ahe cunve @ - o (1-c0ose) in
Sl - a(1-cose) — (@)

loﬂra - loﬂ a + \Dﬂ (lr CUSB)

dw.1.06
__}“ % i 0-(-sind)
(1-coss)
cotd - FsiBycos8h

] 5.Eﬂa£:’/3

nhotesforvtu.in
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cotd - cef &
P: asind
P f‘asin%
Hom eq ) , a- a (i-cose)

LA 95]09 9/3

30 G/ ]
3 —
\;:f.tt

n
5. %= 0" cosne

= o". a"cosne —¥)

n\ocaa 3 n\oﬂa 4 \Ocﬂcosne

dw.y.t.o _
e i v i A0TR)D
24ide Cosn O

hotesforvtu.in
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wWeold - - /. sinn®d

CosnO
cotd - col (T
Co (_5...‘.“[29

hotesforvtu.in

T
d)- '—m"l'na
P: asind
P. @ein (“—g._-mea
P- CO5NO
fom eq ~(1) 2= a"cosne
cosng = D
a” n+|
P aa” , p. 250
a” a
dwt ®
dp_. 2 (n+i)
d,.ﬁ .aﬂ ‘
dp ____4.-— ('nH)?’
da @
g . o
dp a"(n+)
P = q. dj-
dp
P-a. 0" 1
(ntt) @
p.+ . .Qa
™ (nHl)
1
P
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= %1_ — |4 0050 —@)

loﬁ 0 - logm = lota(ucosa)
dw.g.t e
4 .dv . 1 0+ (-8ine
0 T de (|,+CD58)K ( ( )
+cotd - »Psin% 5%
Feos o
cotd = lan %
cotd = cot (% L%)

- IO

- I -

J 9
P - 2sind

P- s (%—%)
P- fséas[%)

from eq, (1)

0. \+C050 & 3
D

co5 9/:; =

go . gcos Yo

3_5__
.

P: fﬁt_{_@, = P;G.Fﬂ

7

hotesforvtu.in

' d*m-’ﬁ"”

i
._clf—)— = Eéﬁ
do

dv A

P
po v AT
la

P-c.alT:
5.0b.9

PEP = t‘ﬁa_"ﬂ.'. C:J

mhe'l‘ [ c’ :

—

a
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T 2™ o™ (cosme + sinmMp)
Sl:- gm. a™(cosme + sinme) —> @)
mloca'b': mloﬂa + IOta (c05m9+ 5'1nt)

dlwlm.i“o
m.d . dh s "
=T sinme)m + (cosme)
" de + (

(Cosme + <inMe)
pl.cotd - . ( cosmo - 5inme)

(cosmp + sinm o)
divide cosme in nume & dono.
cot¢ - 1 -1anme
1+ tapmbd
cotg - tan (jz_r_ -me)
U

CO{(b = Co[— (-I{; _ (:[‘{___ -ms}))
9 a
d- T +mo
G
P- asind
. T!l' B
P osin |z tM
=0 (51n1£. cosMo + coal.a'nme)
u vl

: L 5m0+$~5’mme)
fa( co &

19
P . L (cosmo + SnMO)
Lom eq, -1 a™- 0" (cosms+e'mmo)
COSME -+ SINMO = B
Om
o ey
P:. g‘.L = P:. - ]
9 o™ ™3
TR Ta s
de 1 H)Tmu'—z
W
T {9a
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. 4 ) _
= (m41)7 e

Q.Eé_.i‘*‘f' O_P Cuwaluse 0 pomm@’rfaic fouen -

P oa-x() 4> cd(t) | T
The sadius of cuwature 0 pOfGFﬂ@Jm'C fown 16 C(’]N(E1n b(d
o - (‘I‘ﬂ _\_Laﬁ’)%
ASadl B
m\Ldl\__.:I’“Ld".
1. Brd wodius of cumvature By the chdoid c_d' any pol
c o= a(e+sine) » Y=a(1-coso)

Sl oc —a(B+sing) Y- a(1-cosp)
of 1In pammalfeﬁc fomn e ca'wenbﬂ

n%— cdi\."@ﬂ

IANKT gading of cuavatue

P- (‘Il'?-'i* Hﬁ})%)
N e

mlldu ol EI“ 'd )

o =0a(p+5N6) q: 0&('”(306,9)
d.0.vt. 0 dw b0
o' - o 1+cose) y'= alo- (-5ne))
d.w-vke ' asin®
o = a(-sin6) ; dho T4 6

- 4 = acos®
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Consider, oYy (dm - (a (v+ cobb))3+ (aslne)$
a® [I 1 C0S°0 + 96060 + Sin%]
" a®[9+ 9coso |
| - 9a% [ 14 cose]
Consider, , “
Ty — o'y
= Q (14 cose) (acose) - (—-asine) a 6in6
= o (cuaeJr c0s®) + a¥ sirfd
= a¥(coso+ cofo+sme) = QO (HCDE’B)
P- (9a® [HCDf:E)]) ®
T a® (\+cose)
= @aﬂﬁ’s (\+Cbgeﬁ%
o (1e0se)
= Apo” (l+coee)yg’
a?
= 2D a (14cos0)?

: @m{l ‘[9(:0559/3

g a {9 cm%
YP = Lacos B,

notesforvtu.in
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9. Find Jhe aadius of cuavaline at any point ellipse 26
X = acose , ys: bsind

Sol- or - acose (= bsino
dwon. b @ dvo.v.10
a'. a(-sing) ‘d'= bcoso
dw.2 -to d.wo 1.0
X" --c050 ‘d".- ~bsing

P (% H“i’)%

‘I' ‘d " Q'_'“ H,
Considler, or®y 'Y (~asine)y 4 (bcose)qj . odsife+ B costo
Consider, qx‘ﬁ"q___ oc'U‘ . -asine (~bsing) — (-acose) (bcose)
= absi?e+ abcoso
- ab(sne+ coste)
= ab
P. a¥sifo + bPcos™e
ab
= o¥sin'p " oo’
ab ab

. asife , beos’®
b ol
9
O in? b cos'e
P - TJ-famt%}-'r aC

of Ahe ast oid

ind
anLd P-le‘t W

3. PT 4he andius of cuaveluse al o
: - -from
‘l%+ﬂ%=a% 1o dimes -he \enﬂ*h of pevpenclict@
O?ﬂ'cain to he -lanfaeﬁ{ at hat pont-
&li- ok Hpe equation .

4 LY
Considey. o +y.o® — )
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