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Module - 1

PO\CI’B’ Cu‘ﬁ\f@i” /\g - 5iNG - E_Pfl ; Ld

s y =*§[: F5IN0
' < 0 hy 8 —Ccosp- OM . X
O r M oP 0

= or: AC05O
R

> 0. fari' (2)
Let (oY) be any point in oy plane such-hat oP=7 ond

© be -the onale behoeen X-axis and Op . Daaw PM P@npendicu\m
4o x-axis.dhe P hos a new cooodinates (7.6) is called polas

coovdinates.
Hese . O is called pole-

oM is inihal line.
op is madius veclow.
= P.T with usual notations dand - 5.d0  (on Find ana\z? between
sadius veclos and fanzaenl‘. o

Lek 0 behe pole and OM be inikial fine
Let p(7.0) be any point on polow cuave - F(6).
let 0P-7 be the aadius veclon, dvaw a
*[Gf‘ﬁenf PT al dhe point P and which mages an T

Olﬂcale Y with 4the inihal line.
let 6 be he clnca[@ befween qadius vecloy and irikial lire.
¢ be he ana(e between sodivs Vector and Jccunaenb
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Hewe e have, ¥W= d+6
%ppl(dinca “lan on both sides.

{tan® = lan (d+0)

{any . dand +1and LW
(- land)-_tqnﬁ

s| i1s qiven by lany - d |
ope is qiven by dany HgE _ dlj/de__d}(a)

dx/de
WKT. o= qcos0 | td:rasine

diffesenfiate  with ru@sp@d' 10 ©

dx m(—siqe) + Co%P dv (Lef do _ m-)'

do do de.
dOC \ ’ .
=—— = [ C050 —75NO
7 de
|d: fﬁﬁllﬂe
dw. vt o6
dy —
i 050 + SINO Y=
=5 s BC0S0 + | 46

Ay . qcose+ @ SINO
do W
FCO5O + T SINO

FCOSO+ T SING
q' cos0 - WHINE

c\ividinﬂ num. ¢ deno  woith @ Cos6

. eq- (8) becomes 1an¥ =

s oton s e FPNOLE by
T
=% tand .

. ¥
from egn.@) & (3 LHs ane saMme S

& ) ' j 'é—;ﬂ.‘_

e dong = @, 00 lookde T p
"6'1 d'ﬁ A .
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Longth of pespendicular ffom pole 4o dangent :-

Let O be-the pde and oM be initial line,
P(7,6) be any point on polay cuave - £(6).

Daaw a tangent PT at point P, chaw ON

Pexpendicular 4o Jhe +onaen‘r Lrom pole.
Let OP =%, ON=P

g 4

Note:-
Given @-f(6) =W
W.KT [en(aqlh of pespenclicula from pole o {anaenh P- asing

4 — (])
;a 3 %-'5 +%—_(d‘;)

TF it possible -fo climinale © from eq-0) od @ or Hrom
€q,-(1) & (3) -hen m‘esulﬁnﬁ @q/uoHoﬂ contains  p and 7.

such eq,ual-ion is called " Pedal 8q(uaﬁon".
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I’MP‘J PDtOC@_d_L_l_q@ 1o Fﬂd ¢

B Given a-f(0), lake loa on bolh sides and Clp,pl& laa(m'—[hm
paopertics. |

® Diffeentiale  with sespect 1o 0.

3>_ Make use of allied oncd[@s it aequize fo lcd@f +he value
| of .

Pcnoblems -

4. Find the O”ﬂ(e belween aadius veckos and {anr@c-n_l—, Gjiven that
%= a (1-€ose)-

Selv- - a (1-c0se)
Take (o:a 0.-b.s
loqa- log (ali-cose)

lo«a'a . locaa + loca (1-c050)

dw.-a.te.
4 dv | 0 — (- sind)
= = b 0 (- sine
(- C050
cotd - sing
|-C056
cotd - &5 c05%
gsinﬂe/s
cotd = cot %
¢ - %
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a.

b

@ = 0 (14C050)

3. @2C0%36 = OF

notesforvtulin

l Take log 0.b:s Take log 0.b-s |
D » locaa + |ofd (14cose) | |Oa (22c0s20) - loaoﬁ’ |
1 da s : 3\08'6—’r loracosa)f) s %?[oaa
T'c—{g . 0 + _0+(5inob) |
L+ 050 2 dv i 9+(—6inaa)$ . ‘
cobd - _ sing 7 d6 0596 I i
Al geold = giangd |
gl s cold - tange
2c05° Yo
b - cot (L _q0
CO‘CP = _ tCll"l 9{9 co Cp CD ( )
cotd . ol (%+ %) b - %-_% |
T T I
e 05“‘3(6/3) 0. 'CE")_% = |- €050
{ Tak@ ‘O(a O. bs ‘lake lo(a O.‘lj)-ﬁ_
OCdﬁ = IOaO + 3‘0%6"’)(9/3) loa (%) - loﬂ ((_CD()B)
dwte i
L dv . g4 B.cos(9) L logea-logo - log (1-0}0503
Bl 60 (%) dw v.te
cotd = col ___1__‘912 5 0 — (- 5ine)
(%) ° de. . |-co%®
b - % 2 ok : gsjﬁ%.cosi}’?
g sin’ %
i CO{(b s cOf %.r
e %)



6 "= " (‘CO’)IT\B{— SINMO) —(L) Find -lhe P@dal eqyua%on OP
Take log o.b.5 lhe  curve

!O(d Q™ . ]OCJ a™ 4 loa (cosme +sinme)

mloga - m 00+ log (cosmo + 5inme)
dw..t.0

T - o 4 (-sinme -+ cosme).pf
O (COSMB + SINMO)

orf. 4
?

Q.

|

=B

cotd . C05MO —5iNMO
COSMO + ¢inM®O
~ CO5Me In pum. & deno.
CO{(I) = l"' {Onm_g_
| + tanm®
3 i
cotd - an (—J _.me)
R o _ ™
cotd = cot (% - (—q -me))

Cotd:' = Cot( -Hﬂ@)

= 5ih (W .‘.'me)

z 0 (Sm‘lf . CD5MO + CU&’Tt 5mme)
: % cosme + i emmo)
& ( 5 B

P: T ((cpsme-+ SNMO)
9

CO5MO + SNMO = E_‘Eﬁ — ()
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Fom eq-),

A= a™ (Cosme + sinme)
W o P
T
P ,Bm+l
o9

'P o Qmﬂ.

3 Hnd -the peclal equation of he cuwve 92 - 1+c0s6
T
Sel:-

_3%0, - 140050 — ()
Take log o.b.s
Ioag)a = [O?—g > Ioa (14 Co%6)
dw.w.t 6.
0- L .dv _ 0+(-sin6)

U de  14coso
# Cotd

"

B0
(+C0%

& 6in & €06 %

A cos? &
cot d) tan 8/$

cotd - Cok(“-%)
- 5-%)
WKT, P. asind

= 6N (Tr B
2 2

\r

P wcoslf) — ()
From eq, - 8 . 1+C0%: |

&a— ,‘.?fCDfJ G/@
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cos(%) - [
cq-(9) becomes, P = fb.fi

v
P 5. 37 Jo_
%

P: Jods

Pt |7 (Vo s constart)

8. find he pedal @qvuaﬁm oPhe cve w: O 5CCI6.

6% 0220 —> @)

Take [oca o.b.%
9|Oci‘ti= %)locacw locdéecg’e
duw.7.1.6 .
1 dv s . tango
S &6(@(;@58
cotd = tange
cokd = cot (T -20)
$-3-96
v i (0
@ 51N (.,5 ..au@)

P: oc0590 — )

Hom cq -0 - 9 = o 6ec30
g 9 4

"

c0530
0590 - &
9
eq- () becomvies, p. .0

P o
s,
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a. Find -lhe pedal oquation a"- a"Ccosne
q" - " cosng — 1)
Take \ocd ob-s
nlom : nloaa +locdcosn9b |

dw. v.t-0

i dv. o+ - 5inn0 - 7
T de co5ne

cotd - - Lannd .
- T
cotd - cot(-5+ne)
- L4nd
¢ - L+
WKT,  p. qsind
- msin(%me)
P = qcosno — ¥
?310['1’1 @q_“) ‘bn: OnCOSQE)

cosno = 7"
aﬂ
e4-(2) becomves,

P- 7.

10 T pedal equation of —he cuwe a': d'COSNO + b sinne
0 -he Aoom of p? (09“1_6“‘): '@,3’"*?
gol:- "= a"cosne +h"siNNd
Take \oa o.b.s
4 Al ﬂé\nne
nioﬁ'ﬁ = log (0 cosne + b )

~ dwo.n:b.8
A o (~sife).n+ b (cosng)N
T ode ., o"cosng 4 B'snn®
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feolg = W (bncosne - o'siNNB)
acosn + Kginn®

cotd = Bleosne - asinn®
A"cDsNO + ' ainn®

S A ICICE )

= %4-@ (H cot’e)
2. . L s (b”coeneaons'mneﬂ
pe o aeosnd + Feinng

RN (bcosnd -—o“sinna)?"x
(a"cosne 4+ inne)?

] i ?
i |(0cosne+b’ sinnb)’+ (Bcosne - a'sinne)

(a"cosn® + B ginng)?

. I n -
4 1 F"cos&ne + %06 + 9o"cosnd B'siNe + }
n
0

- . 0
"cos0 4o NN ~ A sinnd b'cosn
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= Show that dhe cuave  asi (%)=a, 1he lengrth of dbe POUP@DC“CH\CI;
from pole 1o mncJ@nF at 4he  point (%0, W) ie cqual fo oy, '
Sol- oy sing(%) = Q
[Ocqa + s)loa sin(9) = |ocaa

l dws t.p
v+ Bleos%) (%) .
6'in0/$
CO['¢) + CO[’ 0/9 =6
Cofd - — ot %
d- -9,
P: asing
P= asn ('0/9)
P- 9a sin (‘"“/s) /3)
P: — m SIn (%) ‘lg 'é:_‘
- —80-\]'1_—=> p- -ale. V¥ g
¥ Pl- |-0)
- P- ol®
— Showthat Hhe length of cordiodes - a(1+cose) af the poinls
0= —-'Tg , 0= 331[ aoe fii@sp@.CHVelld pavalle] ¢ pespendiculas o -ihe '
initial line. -

Soli- @~ a(1+cose)
loqv - loga +\oa (1+Cose)

dw. 7te.
o o s
—f'(é% = (-sinp) —gsin%'(-‘/aé%
1+ Cos A cos? % £y t‘::i ; "torE(g/@)
0.9
=B
¢ 2 +§
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3
— abg-. or
3
L S R ) S1
i 9 9 3 3
q‘[=€)+d)
m %)ﬂ'_ﬂ:*

tan¥ = tanT
tan ¥ =0
ﬁ_ncalg between fwo polat cuaves:-
Let @- £(0), v- f5(6) be two polor cuvves which

infevsects ab point P. .
let oM be initial line and OP be @acius

vectos and '0' be dhe pole.

a- {9(6) m@bpeCHve[tf. |
Y ﬁnﬂ{e between @adius veclor @ |
Ancdle between @adius yectos ancl PTg 19

. Aeule ana(e behoeen the 'lancaenis PT, ancl PTy
| bs- bl -
Nole:- - i (6) &vfy (o) ane sad o be oﬁhoi]ona\ iP
tands . landg - 1.

(S ‘?I(B)
P- (v,0)
7= fa(p)

0

™
ot dhe point P 10 a- f1(e) and

nd PTi 1o 01
9.

15 ca'w’@ﬂ bL‘j
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1. ¥ind -the onﬂ(e befween -the cuoves @= Dsind , ¥+ 5O + cose 3

S q:= 94inp A= 5NO + CO5O
Take |Oa ‘Dﬂ ¥ = \ocd (5ine+ COSB)
10<da - lOﬂ(QﬁinO) di w10 :
| 5091 loa s A,.dv _ cos6-5Nb
D - Nog sin i —
G e b v do 5inG + CO5O
it m: 1y @ cotd = 1 -tand
Lo Trtons
ade sING

cotd = cole cotg = tan ng;e)
s - © cotd = cob (-g- -(Ig -s))

Ancdte between fwo polas cuwves de
= [(bg)-'f_bll = lL;_*—ﬁ/hg b __Tg_. | L

9. PT angle between polar cusves fs T +L cos'(%) ‘ﬂ""@”
_ 9
LE 0(1-CObe) & T- 9a.c058. ¥

Sl o 1.
\ T= a(1-c0sp) T 900056
g Iocaa +|ofd (1~—C059) locd'zf . \Oﬂg)Cl-l-‘OCd CosH
'%-'ad% . = sing 4.dv . —sind
- €050 " do cosb
cotd - _.gjs)'ﬁ%'.c%% co{'d) = —{an® |
Asinoy, el - cof (T o) -
celd - 0 _ . |
s, bkt 4
A
\d)s,)-'d?il: E-H}—@_I |
9 9

T oo
- M4 9 @)
Ry
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Gvep @ 0 (1-Co50) , @= 90C0O%O
since, LHS ane equal
. Q0(C050 = }2((1 C0O 50 )
9C050 = 1 -C0%0
C0S0 +C0s0 = 1

3cps0 = L
0- cos'(% =
. (1) becomes AL _1_ ey d
. [d)f!) d)il 5’ 9 C05 (3)
3. - a’cosnp , - b sint
sol- 1" o cosno q"- b’ siNne
n|Oﬂf’b' n10ﬂ0+(oca Co5N0 n\oaa . n\ozdb 3 locﬂ SINNG
of. A e pf(-sinno) o, L.ds _ p(cosne)
k dg C05N0 R SinNG
cotd - —tanno cofd = cetn®

cotd - COJF( +n9)
Ebl "9 Jcnﬂ | b9~ 1) = lne = (% ’r“@’)‘
" |ps-5 9] -5
e - L,secg(%) )y (= %osec(%)

= e heec *(%)

loaftf 1ochF+ g)locdsec L%)
diw @ .0 |
(ot i)y
de - -
se¢ (%)
cotd = Han %
cetd - Ce‘f(%"%)’-‘-? d’af—%"eé

notesforvtulin
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v= qeosec®(%)
IOQB : lordq + Qloi‘ (‘0\56‘('(%)

Arw 2.1 0 p
A dv . g (-cosée G col %)y

? ' do
coset @/g))
cotd - - cat %,
g - -0
$= g o _(_T_F_ 0 \
| bo- il = [ 9 \® "@'
N
- \ %_ % \ @l 9
5 @ Qlocde, 5.
IOﬂO "
B [fﬂ—altxde \og (| v e
OCJ'D - ‘OC&O"{' Oﬂ Oﬂf)) \O(a‘a locqo. —\0%(\0‘&9)
o o b0 dw w0
i dv . 1
) d9'0+ IO{IBXQ %"%‘%:O Tnﬁgxe
O
askiy ologo cotd - \Dcde
land, - E)\ocde tandyg - ..0|ofd6
{'OO(A*B) - 1anA - 1anB
14+ 1anA. lanB
tan(@-dg) = land —tandy _ eloge - (Dlogo)
I+ tand, -lancrg I+ oloqe- (-blogo)
= Q0loge i
- (olog6)?
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0 - olc‘}ﬂe , @0
locde
ﬂ\ocde.-. o4
locde
(loae)g’): 1 = loge-1
(o-c |
‘tqn(d?n—ng,)—. g)le\oae(? - f‘)(‘,’
|- (e,locde€)9 | -9

d)l*d)g) = 'I,Clﬁh1 (98 )

|-e?
Cuwalwe and Radius of Cuvaluve:- |
Consides a Cumve on X0V plane. let A be a fixed PO"“J.Y on it
anc P g Q be any ‘o point which owe neiﬂbhou'viﬂca Po'mh‘J i
Jhe cuave such Hhal AP-5 , AR 5 + 55
Daaw a 4onﬂenF at” —he point ¢’ which makes anﬂle ‘Y’
with X -axis.
Daaw anclher 4ancdenl‘ af 4he point '@’ which Take
Y+ 89,
Lel @ g P+0¥ be-the ancﬂﬁeé made by the
-fancaenls dvawon at-he pants P& & wifh

5 an anﬂle

X —0xi s -fﬁespecﬁve‘td,
The anﬁle o befween Jranﬂen’rs _is Can@c\
“he bendiﬂfa of 4he cuwve which depends oD o5,

5% 1. called 05 mean cuwalure of dhe B cone
&6 )

The ammount of fhe  bendin of -he cuave al Pn \6 called
cuavatuze of cuave ot P. and ¥ defined mathematically 03

im 2% - dy _k whove Kis constant,
s6>0 56  db
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v Covvaluse of -be  cuwve 19 a0 measuge of wate of Chaﬂﬁa@ 1
of beniness.
- Radius of Cusvaluae:-
T1 is denoted bf,d ‘P and it is wecipsiocol of Hhe cuavatuse.

3 p- i iF k%o,
Notes- Cuwvaliwe of 5h'aiﬁhi' line 15 Zew.
Cwvaluse of ciscle s constaat:

iy Radius of Cuvatuwe in Castesian form:-
p- (1+97)*
d9

wheze , . &Yy ane 1% onder & o caden diffeaentiation aespechively,

lole:-
DDl IF Jo 15 zero al some point 4hen the P is '”ﬁ”llﬂ = I

Qg ‘DCPm@é@ﬂf P aodius of cuvaluse in another foom
(l-f'(fi)é) whese o s CC{{DC g XAy = dc
3 &) dﬂa
1. Find dhe @adius of cuovaluze fos 4he cuwve td=em af -fhe point
whese it cwsses  Y-axis.
sol:- Given,

Cuave cr05sc~>s Y-axis,
, =0

'd et —©
', eq, 1) becomes, q° c=1

points (ay) = (0:1)
Diff. cq-0) w @t .
Yi= " —(@)

‘di!:@q _ at (O;I)
notesforvtulin
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Ld@ - @0 . |
: 3
e (agd)® (L___”j')/s .97 997 . 93

b

. tind he radius of cuwovatuve for fhe clwye q ax 4 bx+C
at dhe poi .
point o = o (Yo7 ~b)
{: a4 bryc — @)
eq-1) d . to
di- a.9c+b+0o al dhe pont v — @)

i = 332‘-%(@%)%
Yo - \’aﬁ—l' BB = - o™-1

Sol-

—

d (@) w o
ldg, = 3)(1(1) +0
ldg - 0
3
b (egt)® (i)Y
19 A ;
- (0 V) ) ¥’
A0 Y
p. o’
S

3 find he aadivs of cuwalwe v the cuwve q- O\Oﬁ o (%-)

Bk, i a\ocd seC L%)
Do b

Y= gl = SG.CL%))-’LOD (%—) .ia_

1
] ,
T ‘lan(%) d.wo.n- b

nhotesforvtulin




Yy - ¢ cosh (%)

EE TR o
g ooty oFe g o L
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5. Define cuavaluwe g, nadius of cuavatuse , find 1he wadius of’

Ctwatwe of cuwe, o3 4+y3- 3aoy - (3,
5 ld ld D Q
Sol- o3y %3 = 30(I.td

dowm. b
3Ty 3(dQLd‘ = Bl (Oad|+‘d)
Blor®s ) = 7 (axy vay)
L+ = ooeys +ay
4P —aocy = aﬂ-m@

1 (- o) = ayg- o
q - ay-oc
(4™ o)

ot (aa 30)
di- a(2)- (’3q) ) ___((M))
I “0(‘@' 20

d-eq*(:))w.ra.te o |
4o - (=) oy, ) ~ (ay-u22) (3941 -0)

Y (o) oo o[- o)

— ()
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@_(3._0”*&) (—L(O.) = g@_(a— 3(1)(-["&)
21 9 0 -
a? _ 4q 9J5’
R
% (’Ed) [%_(H%}J .__60‘61)('0) —-6090
4
= ) ﬂ?_..
[%O -Ga 9} ¥ (ég_) i 6
! N )
qoM " 3a

E
& Find 1he wadius of cumvature v the cuwe X +Vg - a.
Sl P (+q2)%
Lk
T+ g - |G

dw. . to

g 1
— “{' — - O
o ey U

€9
<

1 =3 ——% '
. g —_ ol O’ .
Yy = - &5@(‘%&)'@@&} = qe: iiﬁ .



g - L |[Vxaly
Pl =
P d
Vo= « | X0
D [m&J
P - -4y \? 3/%9
£l+( ) )
|46 _
e
8 5([4(%5)3/? oC\Jx
o :
. 9L At} gl (x+4)7
EcH (T o ok
P. 2 (a+y)?
{a )
Y 93 :led
1. Find dhe aadius of cuwvalwwe for dhe cuave ge '\‘Ld
E_')_g_\‘.- OL "l"'d% %
dwfﬁ’ﬁff
90" W 0
Y oy, - ?‘i
*Yg '3
ldl = __:> Ldl: —'CC (d
fd/.ﬂ du:)ﬁ‘) h)g: .
y \) /5]
LJ@ {ngtd/& (d_,rtdﬂ (/3
oo % [yl - o g

notesforvtulin



Yo V3 «® ﬁ% ()
- 3
SO LI O o D
1o L. H“{a e

s
3o L &Oﬁ%*ﬂ@}%
o
Bm%’tds o] (a%)%
> 39(.4‘*/3‘ ‘dys' % o
‘ o
P. 2.l ‘d‘{a‘ o
P - 3(«1&1@’3
Cubing 00 both side
P’ o oy
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3 = 8L ,ﬁpT ('?aé_)ﬁ/a: (i)%r (.ﬁi)g’

at X

S
R

04X
down. bt X

q1:= a i( o) (1) _;EC_E'_)_}

Sols- Ld: axC o)

(a+a)?
-« Kw}

(a4)?
i a{(iu)a} =2 4 &%JV 5l
fom @) @ .Y
BE NS OC9
- W 5

D eq-(3) w. . 1
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RO
|
S () L e (g \h
OCS'L(P o qutlda
('QP)%’: OCL'-tt]L' ] m‘(_‘(th
,:ac’é"g)Jr kd’qg’
gﬁﬂ$ “?E§¥E
= 4 o

2
4. Find dhe wodius of - cuwaluve of -he cuwve oy - o *ﬁ)

(20,80
oy o(sP)

oy + LY - B0 0y
(ﬁ(’d‘ - d0gyy = X - IAY
g (o7-90ay) - o0c (0-4)
G 9% (G*Ld?_;_
(oc?- 20y)

hotesforvtulin



Cd (_ﬁgh J@O)

T a(-5a) (a-(20) -ka(0)
‘ma (‘90)) La?-yLa?

-—"T) td‘ = O(J
Since, H' =06, P be_come‘.s e
SO WRT, 5 (1t x?)%
W)™
P
r:cq“):d : a(’JLQ—ft]Q)
d.w.a b Y
2
(1) + 9. o 4 - (9c2s + 3y)
o QLKLY = JaoCL + day
90T ~ YL Y = oc?-9ay
oC) (%)OOC* @%H) N C‘C’g)ﬂmlj

o of9ay gy ot (-90:99)

(900 - 91y
¥ un?
- (3R gafea) . he'-ko -0
(80 (-90)-9(20)(8)  -ua’- 80
ve CLs0

d.eq-0) 0.1 J‘“d
oy = (m0x-9xy) (92X -90)-

(%ax - @ocuﬁ)
Cl"(~<au’ga) & 10

05,0 otpa) a0 o e B0
(3a(2a)-9(-9a) (00))7 (-ua?+ 80%)

(w3-vay) (301 - 0 -914)

o
e T 20
o
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L= 0 cf{. 5 &) :—:-t—-
A
3 ¥
P= (14 R )% (140)%® . _9q
Ay Y
Pl sal
o
. Find 4he aadius of cuovatuse of -he cuave ag?; l;l_f}___(r__ifl____)_
where the cuwe meels X-axis.
wie @@= wof(sa-m)
e

Given cuwe meets X -axis = Y=0

> 0= ha? (9a-)

oC
= d0-0C=0
o= 90
" (20,0)
D.uw: o, F o eg -
g)(d"tjl - 'Lga? X\‘JC CO“l) = (3’0"1)(1)}
9

g = Lad [*fﬁ-(m*m)}

R

-t

i @ K—zﬁ—&)aﬂlq
9& o8, )
a\- (30:0)
4 - 07 {M}
_ 0 @aﬁ

-

8mceJ % Oy e ?becomeé &

Rewadte P n, allesnate %mu‘a A
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0 pedal foym.

i&_ﬁ)l:" fa - QGBCO{V iy Li}

loﬁd.ﬁ ) ‘O‘aa . \Oﬂ eecolu

loga - loga+ eeol. loge. (- loge - 1)
dw.q2.l.o

- S« (. 1),
% 0+ coter (1)

cht - cotu
¢ - x
P- asind
P: asinu
w7

@_ - 51”0(-1-
fal)

C-['a B

dp TSN

P fb.dl
dp

P gl o P:nC

SN«
L. Find the oadius of cuovaluwe for dhe cuove %= 0.(\-C0%9) in
pedal {oom.

Sl - a(1-cose) — @)

(Dara > locd a + \Oa (\* COSB)

dwa.t.0
4 dv 0-(-5ino)
2O B
T lde (\-CDﬁB)
cotd - Fsier®ycos0%
_&15'|n?9/3

notesforvtulin



cotdh - cef &,
P asind
P fnsin%
Hom g -y , @- a (i-coso)

¥ 0. 9sint Yy

BiN 6y, - \(_?_
2a

n
. B = 0" cosnNe

5
g 2"- " cosne —¥d)

n\ocazs . n\oﬂa + \ocﬂcosne

dw.y.t.o |
Gty D+_(—5\nne)r)
P4idb cosn®

notesforvtu.in

23



weold - - A. sinnd

Coshb
cold - cot (Jl"_ Jrneﬁ
o
T
d)- @*1’”9
P: asind
P. @sin (—%4-“9)
P. wCOSND
Hom eg -0) 2"~ a”cosne
Cosng = |
0" 0+
Peaa’  p. 5500
s i a
dwrt ?
aAt-t
E\E_,., 'J:'ﬁ_' n+|)’0
ds - a
b
dp _ 32— (Ml)’h
& O
dr . o
dr g"(nt)
P- g d
dp
P-a. 0" 3
(ntt)
i ; 0"\
™ (ntl)

notesforvtulin



o2y

g %_ = |+ €050 — O
(Ofg da - loqu = loca (Hcosﬁ)
dw.7.¥: 0

A 0% o x (0+ (-&no)
0-%F"q0 ™ (1rcos) (

~cotd - »PsinYy. 09’55’/33

Aol
b= cob (K-8
cot-d co%(g J
= .0
¢ 5%
P - qsind
P - (ﬂ'f)in (lg'-%)
P - fﬁcos(%]
from eq, -() 9
o 6
0 \e D56 = é—g = OO0 ./9
L CDE)B/@ ¥ &E‘E" _
P rnw_@, = P=ﬁ'ﬁ
K ‘d.m.’h‘\:_‘f
A
de . {o-qi7
do
dv |
dp
P- 7. Q_E_
s, - g
P—,C.’bﬁ' whe'€ —\[—a-
5.0b.5
Pg'}zru"’.’ﬁ-(l?

notiesforvtuiin



1 ™. _m-((‘_osmﬁ)-l- SINME)

& M. O'“(Cosme 4+ sinmMo) — ¢)

MIO??)‘: m|ofa()_ & IQCJ (C05m6+61ﬂm9)

dw: .40

m.d.ch ooy (-simo)m + (cosme)m

(cosmo + 5iNMO)
b cotd = pyf. ( cosmo-5intmo)

(cosme -+ sinme)
divide cosme in nume & d@“O_'

cordi = 1= fpein,
14 tanmd

cotd = tan (% -mf))
cotd - cot (_g . (_TE_ -ma))
& - _Tg_meEa

P- asnd
P TS0 C‘E"\_me)

L ‘[" . LS me)
g\ (Sm_lru.. cosMoe + cos_ﬁ. a0

P}

P . A (cpso + 3nme
& )

1 g
L 005SMO + = 5‘““‘0)
%y ( cO 19

™ _ O") (Cosmo + 6.\1'\('09)

from GCL”U) 0 ™
CosMe + sINMO = T __
oM
) A Al
P“:- EI""L = P- £0
9 o a” {9
dw"‘ﬁ‘{'q o
(-1
ap. v ()T
av.s o™

notlesforvtulin




dP . L (ma)e" ' - Do

' ' \ fmm v
Radius of Cuwalue in povamelme U

P ow-x() sy g | |
The wadius of cuwalure 0 pomm@ﬂ’nc
o (o xy )"
1. Bind wadius of cuwvature £y +he chdoid
e oc=0(e+8n0) - Ld:a(\—cosa)
sol- oc = (6+5inbd) - a1 606'9)_ . |
INKT aadins of CUWQJIU’F@ of 10 pamm@’remc

P: ((I\q?-“ &lw)%’) W

%m 16 caixfen by
at any point cdi\f@ﬂ

o s cd'weﬂ‘oﬂ

Y
y = | 1-C066
=Qa sin® % S,
(x-d (i::t’ 6 ) d-{D-'?I-\'-E)
' o g - a(o- (-¢in6))
o' - 0 (1+00s0) '
Fo (d‘ - asné
ol d.w.’oﬂ'k’ 6
‘ ) 7 i : . W A
ot = a(-sin®) - T

fotesforvtulin



Consider, o'l td'? - (a (14 cose))%\- (05'*“9):)

a® {l 1C08%0 + 96060 +sin%]
> a® {i) 4 @CO&B}

2 9a® [H cose]

o' o

= @ (14cos) (acose) — (-asine) asine

COI“I ‘5;. d@-ﬂ ,

= (CD&G t cos?e) + a’ sirp
= a”(coso+ c0f0+8ne) = Q(W(:Dse)
P- (9a% [ cosa]) %
o (14c0s0)
= @ay* (\+cosofs
| ~a¥ (14e6s0)
= 5 o (1+cose)?
a®

= 20D a (14Co0)?

gRIELR Y

gy a {9 cosYy
F’ = L;acos%
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