“3ntvoduction :-

|

‘c? e a Uy

Heve, the point

notesforvtu.in

Pole, | (o)
the point p(v,0) is called
Polm' co-ovdinates, _r

| the distance OP=Y (& 4

colled aadus Qb veckoy.

MODULE 1

ve at the 'PDfnt CP? with the t'qntae_nt"{’_

0(0,0) is called ©

(3 Scanned with OKEN Scanner


https://vtucircle.com

' e ——— A A, [ S t—— e ——— i e Wil Y 7y,

‘0’ be the a,ncfrle, between vadius of vectoy and
inittal  Lline,

‘@’ is called the an§le between the Tadius .gé veckoy
ond tamjant to the Paim cuy Ve "C’: ond the

polay cuvve which ts of the form eithey v=4£(8)

- o f£(7,8) =C.

r:”'l& entive above /SlfS{.‘Em LS called UPola;r SI:’S{TUT)”.

r—

ANGLE BeTween Tue RADILUS Dr VECTOR AnD
TanoenT To THe  PorAR CURVE :-

| Given,
P(7,6) be any point  ©On the plane,

I. Let, OP=7 be the rad'us ab ) ':'=?(9)
vector, whtch 'makes ‘the a‘nqlf_- to itts 11/
polay  cuvve ‘¢’ and ‘Y’ be the ,an?licl

P(7,8)

ade by the tanqent to the fnitiat /|
line. | e ‘ A
. ‘n? onqgle pcuoeen T AR
| 13"001- P .i?e' thﬁ ' inttial o(o,0)
| 'Tﬂ.d FU-S D‘F' Vﬁc,kD'Y an L ' 9 % P I | L
| U:ne_ a-li . () i+ b el bbby
| ni | R | (10) : | T
INKT, | L |
=) LP = ¢ + O : [ | l s

n OteSfo th u ¥ i n (3 Scanned with OKEN Scanner



=>- TaﬂLP= EI_'ld.
daL
= TWAD = A — --:-@ ld=78i'nt9 = @

dith w. " o 0’

@ = cos6 o .,.'zrc-SinB):,d'x
| db

de
= 846 di. - $8&in® = dn
do | do

= dy - gt P FEOA0  1alN WA
@ a_é__sr]@gi_ln!_-i-’}’wﬁg AR B ITTS AP

J7om wl,Uﬂl'lﬂ“@ | 'y e g , | |
- d%ge
$in@. d }"—i«w«’e‘ P P 3 '
| — TClﬂLP-': d 1 — o I
(oA0. dv - ¥ SinB |
dO: . R
'Sirie-%i ; ‘
’ | 5 ] TC
o4 0. d 6.07
| l e | ~ 69:6/. de
= ﬁan'?u —Jp— . \ ' SRR T
C . d W
_ 9}5 Zl% ~ UYSIn®

¢
= Tanl) = -« A
| o || (_tane) ['1 %;]

3.

n OteSfo th u § i n (3 Scanned with OKEN Scanner



f__-_-.-—--_--_,_ - .

1 A\ S
| =Y Tan O + Ton @ 'l&ne-l-'a%_}-

(- Tan®. Tan® | _Tane [,,,g_g_] ]

d
2 SR F 1
=  Tan t;b = oy _d_@__ [‘p.-]-] %
T

L otcot @ = L diox d
| 7 d0 s =
! ANGLe BETWEEN Two PorAR CuRVES; .

: _-I-;"r'=1°|(9) a3 i
[et, 0P=7 be the ~vodius ol) ng:nm " |
!g,._:,e.(e) , ¥=fa(8) be the two
polay curves intevsecting 0t P’ L1/

[et , Tiond T2 be the two t
'. ‘taﬁﬂwh to the cuyves , 7= F'i(?)] 6 g -
ond 7= 22(8) ok P 809, %
et . B, and @, be the ancifﬂ*-aﬂb_e_,twe,m “the
vodiuws  6f veckoy and 'tan(im‘t -.‘-.ﬁl.:.,iqhnd 2 T,
ML&PE.C,HVde. | e SI¥
. The l’lﬂcd\ﬁ E;a{;bﬁazn the :‘:.'Iﬁm”{:'wn Polm cuﬁ'we,«s
Cﬂ-ﬂ. bﬁ QVﬂ.l.U.ﬂ-EE-d o I O-ﬂd ¢Q e 1-,_‘“1- l
4) | ba- 9l - B, [ghet gpearan ay that
the given cuVes 0L ,ir:w'te:rpsggﬁncd Pe_vpandi'r_ulmi
l . S |
| . l
I (0v) D'r’rh"wﬂohaal‘%tj . - . |
& Eels [o¥, R 100 | i
| W |
| 1] |

L;

n OteSfo th u ¥ i n (3 Scanned with OKEN Scanner




Prove THAT: X rR
) _ 2 I [_d_l,} :
R a® ~4 L 46 | e
UsEnaJ wsuol notations.
[et OP=7 , be the yadius 0] vectoy,
, . « | |
Lef = £(8) be @ polaw curve, y

Lot T’ be the tangent EO | y=$(e)L]

e S et

the polay cuvve af PT, o h |
Lot B be the angle behween yadius - SN T j
o vecto and L'an?mi !:O_fhfr P[a(d? | ; |

auyve, | o e
Lot ‘M’ be the, boqt,;%;P%Tf.Md' 1 X
- eula? | a° >
et OM =P 0(0,0) Y aoNs b |
“Frvom , &DPM l L P - |
=Y \Sfﬂfi‘ - 0D I ) | 2 \ b A\ M 1
= 8in@ = _% T 1
= |p- ASin ]—@[5035]
= p'= 42 8in® [~veciprocal] |
_ LR
= —P- - —ﬁsiﬂrﬁﬁ
o
| £ | (eAec ¢
= o
I I STy ) | A
ol o U ){- (2

n OteSfO th u ¥ i n (3 Scanned with OKEN Scanner



INKT, |
=) T[]_l"l(,ﬁ = 1_‘1.@.; |
0 VY )0 1
I N
o tp = L 4L
cot @ = de . il
.ﬁqom e,cy.mffon@ £
| I ) i’L]"’ SOk
1 = pa "_75 -1 rde 0 B
' = Ny A g
ey - '7"'[ 5¢ "’a[ 6”' Lol
I - — e TR
| 3 -
— = ._l.__ —l—-i _(_:_Il_'_l'__]
} F 'Ta + 11-' [.*9.2 \

']

Pwoblems :

1. Find the _ancjle between the ’mdl'_,uﬁ:- Qf,
a(1-cese) ;

’ca_nﬂm’f to "the wurve v=

L the aﬂcjle ¢ ot O= 60

S?P_n . G[Even - 3

‘ = TdT= a.(f-— CQ’SQ) ———@ ' 1
digy 0.7 to (B _,

=

> dv - asin® |
db s

=> --L .d—:f- = G.S;ﬂe H-J ' Yoae+y )

| Y db v

"'> "'L' __d_'f_ = I—H-Slne_’ 1 '." } “I

B o |- d[i-c&ﬁe) ‘ 9 b

|

| = 8l .d_T.. = _ ﬁ&:f‘r% &> /3_

B o ST PR gsin* %

notesforvtu.in

also

vettory and
'zr'bd a
[ P

L

R

ool e s =Vt
'Hance'pwoved.-i ]

;
i

6

G Scanned with OKEN S

nnnnnn



= Cot @ =

O =

=3
2

R m & = m B S

cot [.%.]

wheve, B* A
S e- /3

B. ?md ‘H\E’. an
tanqent 10

' gebn:-

.

{he_ o.nczla ;?5 at O-= ﬂ/ﬁ -

&

>[5

b]uJ 'tha 'Ta.dlus ﬁll) veckoy ‘and

e uYVe J= a.(f+ c&se) aﬂso ngd

Jaghy = B L A ) W

B ———— P

notesforvtu.in O scamn

=D Y= a(i+w&e) —{D
diy ¢ uo'vto 6 |
.

de .

= -L-.d_.
'T dB

= — a.SmB

= -08inG
"-Y ) r_*‘ |

e ﬁ

“ﬂélﬂ e/a CM% ( )2 | | '.‘.5

o - —-tan[.g.] . = 1

EV
J> 'I’

a7

de

._d__.
de

ed with OKEN S

nnnnnn



whava, 9:1__ v - T . Ne
b Lo
' ;e T
i & )’
' = - b=-6R+R ___>'¢=l,_q
kg & . Gl®

3. Show that the given poive o polav curves can

intevsect Dﬁ’choaondllﬁ.
it v=a (1-cere) '
= v=a(1-ese) —O

?

= d% w.Y to B
= dv _ a(o-(-sine)

de
= 'd¥ . .08in6
db
=> A _d_"f_ Cin 08N
T d© ~
= e 0 dv i ESEnQ
" edB A (1-cerb)

= by . e
= cotg,= ASiro A

v= b(1+cess)

= = b(I+ces8) ©
=>4y} w.vto 6
g
= 49y _ _bpsine
de ¥
=5 M dy. B o b Sin@
¥, db ~
= —'— dr - - pSsing |
5 ik il ~de (p(r+cerB)
& cor¥ 2
:I P cot @, = -tan
i ] 8OO
= =8, 4. t
> Pa s T a _. |
hﬁ

(3 Scanned with OKEN S

nnnnnn



iy 7= a(1+8in6) | ¥=b(1-8in6)
12 g=a(1+sine) —O '

e e L

n OteSfO th u ¥ i n (3 Scanned with OKEN Scanner



= - AT dj:_ B" E AN
> Ccot ¢l cot [_5 [H .5_,]J
| =) ét =l )
l Wl TR
A R T ]
: Tl
¥= b(1- 8ine) —O
=> ...d_'T... - "'bCB’.\G
v
=> i 5 _d_l =]y bc%&q
T db ¥
= "L' _C_.ll_ = —-,BCQ’SG
T db K (1- Sinb)
= ¢ iy S 42 |%) sin [9/1] -
T 4 7
2 2
(oA {%] + Sin [.:i] - &Sm[a@-] c.as[
1 S 0 & O
= = _d_"f,B = ((‘,66 -3-‘+l6|ﬂ -&—][CB'S Sin
{c&»s;e_ _.3';“%_]1
ATV Wl = p 1B
S vy ] ,C%E+Sln-5_
. a0 CM-g- - 8in&
|- tan B/.Q
=) Cﬂ'tﬁﬁa = - tan [A*'l‘g'}
TG
L {7 ) (. \
= ot - AN I, )
? 3, cot S -}-'1[“-&&”

| . : |
{ " . N | i

) | L B ¥

1 - e ——— ) !

notesforvtu.in

10

G Scanned with OKEN S

nnnnnn



B : = 6_ —4
=? lQS;,- ¢'l i \E*%ﬂ"a‘ iy %IZI
g ~pu) = U
> | $a- ¢l 5
Hl' T = Q v = b
PRI &l &Y - T | - CBAB
= g(1+ceone) =a —0O = B(1-010) = €y
| | B _ § 5
=> dibb w.Y to B => dl‘b’bw v tD
> (1+e48)dv. 4+ v (-Sing) =0 => (1-eA68) d7 _1_1(3;.-19) = 0
de . | LodB _
= (1+c848) d2 - ¥Sin6 = (1-w40)dy - -7TSinE |
| Je de | |
1 — n 8 = A dv — - 8inB i
;i=> i % - ;S-;—ﬂC.MB bl Vi 9_ Y, I-C.QSG !
f:='> 8% ,&Sm 6/& CB'\'B/a =>I '_l"f _g_'é_ = —'&'6)!(6/; Ces '9/5 |
- o8 Zcor® & _ - gsin?ey,
o L dr _ Gin% [ "'i‘r"%le = - cot |
T 486 Cot B/s : . 9]
| |
- B => cot ﬁa— cot "'-E-
n_B o _ g
: = e = _?_[_ ﬁ_
| > ¢ 2 2
| n o
| =7 ld)a"q'I: “%-[?73]
— 3 | = = ' l
= |- @] 2 -0+ ¢
: .
5 el = D

notesforvtu.in

G Scann

ed with OKEN S

nnnnnn



W g | B S L e " i P i T

vk "= a”ceand 3= b 8inne
> 4N a"cosne —O = a"=1p'Sinnd ——{8)
d%w,’to 0 d%.w."r to B
S odn _ Plsind)(®) o o™iy b0 (cosne) (A1)
ST | db
db
~ n
> 2 di - -a’'Sinnd = _’an_ __g"é - b CeAne
7' :db | A ) i
| Nne
- T O A ﬁs;ﬂﬂg =" A _d_'i_'- = -l:—) (:69;‘5 o
e e ol T 08
. L i . | . | d'r . /b"fQMﬂe
=y i tidys o~ p28in NG = T dqe - tnNo
T g6 T gFeang R
e i & 4 dr = cotn® o
= _|;%'lé_ - ="tonng o B - 1 - |
Sy YO | -
R = cot Ga = CO%'\PY
5 coti= cot[T+ - l
R e _ = NEO |
=) = N4 N6 . q.‘)a -
| ] & | i
=) l¢a"¢11'_= _M‘%—Qﬂ’
Vb w”c&sne-.:o.“ | ginne =k |
gl o v ol L6 ot
eANO

o d;_bbw.*rtoﬁ_ ¥

= "8
4o

= Laady
g Paithie ]2

SR BT s
D &

0 ](:w{né')-'ia_“ [— Sin n@)(ﬁ’] W]
. (cesn@)? '
a_ig_fn oL
(CeANB)
0" SinNO
(co% o)l "

1
Bl i i F e T Y (S ol

(3 Scanned with OKEN S

nnnnnn



T de  (ceAnOY[ o

SV w's'ﬂ'e
—> -l—- _Cﬂ__ — X Sr—n l:le-
T db (oA N6

_Sin Ne |
d._bE~*w.'r £050 Vit T |
= ™ 'dn OCS""“B) b’ CCB’S”Q)M
S 4" dv - - Bcesns
(o )-dB - /(SinneY Ay 1
10 dy s v N b”cmne
:=> ~ ‘a_e" i’

i (Slﬁ ﬁﬁ)a 9

ay. = -_Jof"féﬁ*”e
| TRT (Stn ng)ﬁ’( b”’ﬁ_,l
~\LSipmB )

...) l_ d"f_ o, | = C‘B"&n@_ \ s
7 db SinnB LR\

5 cot ¢J - -~-(Cot N6

_.._:) @a:: —n@
=\‘, ((bd_él,:—f:i’@/'%—'i‘pg

= | 6,-0] =

/3

n OteSfO th u ¥ i n (3 Scanned with OKEN Scanner



L Vik Y= HSEC.Q(_%) TS Q'Cmeca[%]
= ¥ = _Ll_..“ => "ﬂ..—..—q —
CM’.(%‘) A Slﬁa (%
| T R _
D Q)= 4 2 YeN 2] - 1
S y(1+e838) _ ), = ¥ (1-ces8) -
- - <) '
& 1 |
> v (1+ce80) = 8 —0 = w(1- 48) = 18 —O
. gif, w- o 6 dijy - -7 to. O :
S(1+es8)dv L y(-Sine) =0 = (1-¢6s6) d1 +5in6 =0
08 abé e iy
= (1+c846) d7_ = TSinb = (1- (,me).d_‘L 1] —FSinG -
do ae
' 1 _dx _ 8inb oy L dv .y -.8inO:
' 7 de I FCB80 007 YT - () 8 -840
S 1 dv - asin§ ey =4 dr - ..,gsw% et O
| Tl é(_-gﬁ_:ﬁ;_— T de | 5_8:11"1"{9‘/3 |
5 cotd, - ton( ] = cot fy = -cot (%)
=
< L - 1__9,
> (ot @, = cot[.g-_@] = Cot by = CDt»[ E‘]
== =N .0 = &SJ: -_e—
)= =-&_ A &
= |0, 7 ;g*:{"‘{f
= (G- = -%— '.rlllﬁ
\
a— _ _ -
notesforvtu.in @ scarne

d with OKEN Scanner



=l .

ifﬁ’md .i'he &nqle be’cwe.en Jghe can/m po(m curves :
;Il" ¥=288in6 Y= QA0
= ¥=as8ne —0O D 7= 9 ceso—B
| d% w.y to O | dbeD w-Yto B
:='> ﬁ_.__: 9 (040 =) d'T = - a\SIﬁe
de ' SRR
s 1 dye QB it el 4T - -BSIng
7 dé P T.odOW: Ao 3
| jit |
D cot @, = XCHAO0 > cot ¢g = -/53“‘*3
= cot®, = cobEG el sy eet % = —tan®
.f
= $.:6 = 2= R 40
= I¢a"¢||= %-1-,9’—,9' i
1 D’ “ba."(bll =l
; R
%EE!' T = alotae o jig L.
| @ ' | | ﬂ'mae- | |
| Ts e b 7. vdogb -0 —@ |
F = dij w.v to ) - | dij), w: 7 to 0 |
| | _ | .'
5=> _Cﬁ,-.:(l-——- '—">ﬂ09_d_"l’_ [.L.]:
| dé. o ( d )de T 9] "°
| & 4007 ol .—_->Jlota[9_diﬁ..l
| 7 d6 O do o
S L ay s B f I=> {218 S« SR -._l____
i 7 d6 @ tog6(e) | e de - 61096
= ¥.de . =3\ . a8
£ = .Bﬂocaﬁ 4 = eﬂoae (
> Tan$,= 60096 — > Ton ¢y = - ologo—B)

15

(3 Scanned with OKEN Scanner



. w— T o gy | Uiy Lol i I et

l I/\.‘HT1 | | i '
= Tun(tﬁ.-(t’a) = Tan @, - Tan ®,

= Tan((é ¢,,)

4

o

>

S |
S

>
S

|+ Mocae (- 911039)
Gﬂocﬂﬁ + erch ‘
\+ ©° (J.ocae)a

= : Tan (6,-8s) =

=> Taﬂ(¢;'¢a) 9&039 _@
Sfeokes SV b k=03 (loge)? bl

| Jyom wbuai::'on O &

= - _D_O(a &) = X
| ﬁora ©
|
| = ',(lofa 0 = ‘
| S ﬂ.o_ta S y
> (loge)’ = |
= F_Q_Qfae*e = al
| = O = e
= O=e

from equation ® _
— l{ln((bl a) T &e |

| ] (-1 (l)’
| .,"" Ton (‘3" d’-’)

l-e?

| -@?

\\Ei 5D M:—Q’Ja'l = Tan 3 ] = &tane.

notesforvtu.in

16



|

o — LR S T N e B — ———— =

it ¥°Sin&b =4
= "ﬁ‘DSTﬁag =} '_@

O O W S S g w e

oy S W T g

=> 9= 168in20 —@

diyy w1 to 8 difp Wi EE
= Qvd7 gingd +3C8428()=0 = 2vdr 166486 (2)
de o 4o .
> 73 gingd = T CeNRO = ¥dv = 1608430
de | | de |
> % dv . -(8836 =5 X dv _ 16Cerae
¥ d6 SiN &6 g B0 de L
IR ipyvss PR s 1._:)'! _l____'!_z ||6C9'5515'!
7 7 d6 EREan Py rstade 166inaB |
= ot 6 = cot(-&e) => ‘cot @, = ‘cotae |
= ¢)t = —&6 | . => ¢a= AT |
=y \¢‘g‘¢’l]-‘é l&@-(—-&@)l
= I(ba_(bl, = Lo ___@ -.
Trom @ & “
N A _ ,I%S'inae
Sin&b
S | = {sin’&e
=  8in"ae = _'I-T (+2)
= 8in &6 = _!&_
= I
=) 90 = Sin [3]
> ae= e |
> 6= M |
-] = Al - A
| Ga- 0] n[m: _

notesforvtu.in

T T, S A T g, g —m" e U e e I g, e S B Y

|t

(3 Scanned with OKEN Scanner



vk g-a(1-te80) =800
= v=a(1-wese) —0O =  ¥=aaceA0 —@
dilgy w. to © dij) w to O
= dv = 0Sin® = 4y - -2as8ind
3B d6 |
~ | dv . @sinG =0 .L.dy = — 8a.8in0
| T d6 ¥ A - TR DA ¢
t_> ._l_ﬁ. = stfine = - o —MSTGG
| - 7 “@ge e (1-¢e46) s T el CeA D0 |
| COR B - | & sin; v s <X _I_Q‘_L = = .8inO |
2 | = Cot 9/ =Y\~ (0T ﬁa = —tan®B 1
cot ¢ | b ’ l’c(b e d [ﬂ-n-e] |
| =5 ®l= 4 X o e . |
oL 5 - :
LR R AR i) |
=>l¢)a"¢" 'E"l'e i i |
=’>l¢a"¢" = —%*‘%— —0
Trom , O &@
S A (l~C9’>9) = Q4cesb
=:> |- (6AB = aCeAb
= | = 8 CBADB + COSO
| = | = 3(BA G
- 1 - 6AB
| = 3
’ -1 1 (
D 6 = CM[ 3]
.' Iy I/
ld)a’(b', " l+ CM[ 3J
= a
#

notesforvtu.in

B

G Scanned with OKEN S

nnnnnn



N

. PepaL EquaTion Or PolAR CORVES :-

let v = £(8) be O Polm cuyve

let ‘@’ be the o.nc‘:]le. between "fa‘di’us e)b vectoy and
tcmcde,nt to the curyve £(8) and

'p’ be the PmpMmem wdistonce frem Hole fo b
;Eamamt “T", then
_ gt Y . _'_.(l-i-cot"'(b) (07)
p=78ing (07) B ANy

. Find  the pf—dﬂi equation 96 o Pola'r cuIVe .
y y= a1+ cer8)

5 ~v=o(1+we) —O

ddﬁ}) w.v to 6 |
> dy = -asind

db
S B« b S - asSin®

Y 46 ™,
> L dy - -48n0

T db 1+ A8
> cot ¢ = -6 e 9&4/5/3

g Y

il —— ——— T S

notesforvtu.in



9|
u
ol

0

L3 Lo il
BERE R S |
1 Pa ;"Uﬂ § | i
: =) -I_. = T l . _'. |
| P2 alee’

é;g; v=a(1-te) —@

; ddfy w.? to O
=S dy _ asing |
| db6
o 1y . G8inG .
| T 46 AN
7 d6 A(1- o48)
o L dr - Asiptaces Y
. ) . 70
A8in® Y3

20
n OteSfo thu § i n B (3 Scanned with OKEN Scanner



- \ d
= _1‘53_ % [1+coE D]
| 3
= cot™ ©
= 2 0
:$ l —

‘l}

-4
R

1)

]u!
e
———
,-J
[

il

QA
= &O_P:’ :_..-33
e aM= ™ [cesme + Sinmo)
2 dipy w-7 to ©

=> PQ = "3‘3

5> m™ ' dv - o™ [-ms:'n MmO -+ mcig»sme}
adb |
> ™ dv - m[c,mme —~ Sinme|
~ de
5 gy - (ceAme - Sinmg)a™
Y db ~M
S, cot @ = (CM meo - Sfﬂ_ﬂfle) 9?,_

o [ ormo + sinme]

S
il

notesforvtu.in

2|

G Scanned with OKEN S

nnnnnn



> 1+ cot?g = 1+ (cesmp-Sinme)?
(ceame + Sinmg)?
o 1+ cotd . (C8AmMO+SinmE)Y + (cos M8 - Sin me)”
(Cesmb + §in me )*
o i+cot’g - @ (MmO 4 sinme)
' ~M 12
[ am]
= ot? = | d _
= |+ Cotig o
@M
2 M)
~3m
LNKT
UL Ty 4 cot?
™ PR [ ]
S0 i . o I &ﬂ.ﬂn_:_
L _l-)_l < "6': -ram
o LSRR i
e - T Am
R R V| n
o el  SCOt %)
o e e p I )
digh 007 t0 ] ‘
> di o= 0., cot
do t
5 «
» o dody L flacotil) et
T d6 ey

T T a0

notesforvtu.in

v

G Scanned with OKEN S

nnnnnn



o~ 401 - (aeotw) g2
7T db —
ay‘tpt
=) @ = 0{
KT,
| P: ’I’Si’r\(jf)
| T
! Lp-TSm 1
7 _
S s(1+eesse) = —Q
' diffy, w ¥ to ‘0’
= (1+ewne) d1_ +7 (0- esin®) =0
a6
| (|+ec.94.e) dr = 'm(sma)
| de
| -":3 _I dT_ - _E,anei
| 7 db | + 0 COA0
= |+cotip = |+Ces|ne)
"+ ecor8)?
o 1+cotP = (1+ecese)? + (e'sin‘e)
’ (1+ecss6)?
S 1+cobi - |+a.e,wse + e2eer’e + e%in’6
' (1+ecsso)?
p|
o j+cot’d = 1taecto +ef(eatetSin o)
2
(|+ec959)
o +coBp=  ltaecs® + e
. [t+ece59)1

notesforvtu.in

@ Scann

Z3

ed with OKEN S

nnnnnn



= reot’d = 1+0ta(L -]
| (‘l/'r)a
S 1+cot = 1+ 0+ a—%—a
| | 2
JL/’zf"‘
:{ — |+C.Dt=¢ = _:i_i_ e:_!_iq_ _|]
| e L
WK :
2l o3 cot?
s dee L Grary)
EIRTRE v e re_""+.:'112 __ﬁ
P g S ‘

vik  4M= 0Meermo + o Sliri'm'e
= d[ﬁb u.’s-'JtD te;

3 m-| ' P
= ml -cil_ = —-ma”“_smma T MmeB’smS
d6 b it S0
D my™ d R [bmcg.smg;-.-._a”’si'pmgj
Y db . ' i
L = 3™ di 2 .bm"c'm_rhe' = O.men MmQ |
| T db | I LURETRE
= o | TR ¥ ,bmca&m'e - a'_’”&fnmg
T db '

0" Ces MO + B SinmG
5> cotlg = (B"essme - ¢sinme)”
(0™ cosme + B"einme)

|+ (B"cssme - a™ 8inmb)’
= |+ cot’'P = — : '

————— o o

o =l

T, TR T T T e e T T T T TR T T e e T

g

notesforvtu.in

24

G Scanned with OKEN S

nnnnnn



i -
| 1tcot’d = (aMeosme + bmslﬂma) + (6"cosmo-asin ma)
5 ' (&mCMmG—I- b“‘s:n me)"‘ '3
> 1+cot’ = o8 Cene + bﬁ"’s.n NG + aa,“"b""cmne gnne +
| ™ cosn + " 8in’® 7 207" (os8 Sinne
| ('v"“) I
b
L g | a 111 am 2M 2 .
o + 0.~ + SiN“NB
> I+cotd - (a )W’ e +(a*"+¢ ) 4
{ P L _ 1
| | LT 2ok
- .am am\ 2 ¢ P |
5 1+cot’d = (aMM+BT) (ex’ng + Sin ne) |
i . [ .'-lam' . v -. ]']
_ F‘B’a-:m ,.r.li . 1 \ J.,-IJ_I ; e
| , Sul PR- 1) e A IF','.! e
: 2 | i i
: 5, Seatis N o '*'bm S
| P . ’!a ! naﬂm I } )i f R AT T 1 {
' B B LP . N JI'I."; I.'" . J]
. Are LEN GTH Or: -’DJFFERE NT CURVCS
O Lt pLY)=C be 4 contosian cupve, then the ,
- gymuﬂ
i L4 kmifh can be evalua_ted blj the canw.n 5 |
11ids rjdﬂ ] - f
ARDA "L L o — | F =1 4+ I" = &
aL \ daL \“ LJ ( l:Il
< LI Y L LR e S G
o dy '
26
hotesforvtu.in OB Scamnad with OKEN

nnnnnn



(@) ket =0 5 y-y(e) be the pavametric
eq)uaﬂon -bm' X and LJ 9 ‘_-ll-he.n

T 2 111 3

~ CurvATwRE  Anp RADILS iQ'_r'f'-Cd'révn*rURtén:l—

f "fesl’)e,d' o distance omd {:h_egl cuve J_b Cailcd
cuyvature . b S

4 san b deoted by |k | 4
The "TecfPTDcaﬂ | ,B{) !'l"ﬂﬁ: cqu:tuve.. is colled the

| R (| | s % il|1|.,_|"

SN TR - L
Tqu, _ ')’r.ldt'u& | GJA Cm’_VﬂfQ?’ﬂ!if‘r .::. T{ ” l qu{

D
)
Q
&
o
5
5.
o
)

l‘r

- The stake 8} Change divecHon 6 a curve with

| l
]
] \ |
- NS 26,
notesforvtu.in

(3 Scanned with OKEN Scanner




notesforvtu.in

4

"

|Let ;(rx Ld) c 5 cuvve Jn @avtesian 'bmm,' ‘
let ‘T ba f{:amdan’c 10 -Hm!. cuvve 19(1 td) C,

havtnrd the AU)P& ’Cﬂ”w PERLL - VLS : AU

- SO et O sl ardy ol v
= £(0Y) = =C i X7 MR ) aaein e
' = m'-'-' tan LlJ T LJ' .!_.IT:';Z‘:J M 1 135113 RIS TN : [y,

| => LP = ‘tﬂa| (‘jl) —_@ '.-! S SRR AR VA VI i

AR el WL A X e el

| 'd% WY t0 9 L
= __d_‘{i_ L | : d(_ljl‘) '

de I+ﬁf ,dl i .”“;I.;‘y? qﬁ

_cl—é— i H"ld? .1; { i
WKT | ‘
| .C_J.s_. = L3 f .1' }
T V1+Y =
] aJJ)U, NHT | ' ]
§ ~"dS | |
9 Qs s
=) _P = _ds/d"lﬂ & (|
AdYP/3a

"Daﬁ\khﬁ't)n“bfi Radius ob -'er'}xa{'u'rai In ¢a7t36:'an Ig.o':rm;




@udvakive of Radius 10 Curvabure (in Polor povm i
let, v=£(6) be i polav curves
ot pl,6) with OP=7 | | Y3 p(7,0)
Yodius ab L0 CUyve havmﬂ the tangfmf T
let "' be the angle between ‘md'WS _
| et o cuyve and tangrmf let @
be the angle between 7adiuc E’é‘l O -
ca . ﬂ(ﬂjﬂ ? X
curwve and inital line . - i o
BLVARS'Y. i“he, anqle mada by the mfhal fme : NT |
S W- pro ~® o S T
B e |
= dY¥ - ;S‘L e T |
ds dS SR RN |
oL :'fdé/de +i9_. |
ds ds/de -'ds. L
| Jv . de idle lyiiidB
= O e T e
d$ 40 . 1S i (S |
= _di =. ﬂ[_@- +l] —’—'@ l-
dS @87 Lu08 bthad N
Also, KT Wy |
= Tan ¢ = v d&
d ;
=5 'Tan (b gt i D ‘
(97/46) S el
= Tan ¢) - ji_n_ wheye R [ El_l@.. i
| 1 f [ b
= ¢)-: tﬂ.f] [7/7,"} T @ i
T E R R U ST AR ROSREnT W DO T8
notesforvtu.in

(3 Scanned with OKEN Scanner



L ke AN ~ = ot S
| using dij} ® w.to8 1
| d [
= d¢ — Snm— e [—“l '
1‘ —_— 2 |
de |+ (5] 46 LY
=7 d¢ = | ]"15| —d—'(-q)_fr.d__(’j;) 1
-a—- = |+ r,a || dB ': 'r‘ﬂe
TT_.; 1 oy i
. d¢ el ( : :T_‘T.'__"ﬁ'wi]
R W |
; =) d¢ ﬂ"a i _1:{', i |
6 W2+ 18
| ’ @57 dq) de [1?"‘17.& +l] e |
ds ds o ik At |
| R (’b?—;m +’h’+'faJ b bedt
' ds/qy  9/de n i el
) A) ___l____ £ \ A L "]'a"l' @'T.:' = | llﬁ‘lﬂ |
| A 8 Sl N R/ | RTINS
’: | | ! . l ‘T + ;I~
I T L LUeiLAL e
| L
f 611_1_13 3/ 1\ ’ | |

TNty .
Repws  Or  CurvATURE  IN PARAMETRIC Form -
|et OL'-'-"L(_t) 5 L;jf-l—J(,t) with a Itujo Pa'mm&t’rlg_
cquakions , then the vodius 6} cuvvakuve can be
evaluoked f)mm +He cd‘ivm bmmula.

i P

A g e P

e, L e e WS L S R e S . i, . T i R — e —

e e ] s B

20

n OteSfO th u ¥ i n (3 Scanned with OKEN Scanner



| => j’ = (q—l:‘—}- \_"P)ala
) _-I -"_*'-—’-I o
%{—mﬂ.+“ iy
wheve , . 3
' = 'i..._'l_.- = —%' !
| K dt V) ‘d dt 1! e 1
A" = d2y " _ ad° |
ats ) B E}
The 'Radlu& &b Cuwod:wre, 616 la'Polm'cuvve, in -
dol- st o Ll
i t° f ¥ dv_ W
. dP g & ;
{meb\ems el e | Ne ‘L ’ , | -- _:}l,, i
, dind Jrhe. ’Tﬂ.dIU-S eb cu'rvaiwre eb
y=a .0.0ta (Sec ) f |
=% d% w: 7| l:o B XA et 1 &
oy o £ n[3] eetEIH]
ax (ESeElE]
TS & S T ’
2 —d-i- = o [a_]
dijy w7y to ‘X ’ | |
= diy sec? (%) () ‘
drx—-'ﬁ GBI |qi (] RUR SRS
3 |
o R e SO [T:L‘J Sl (i
il ey |
" SURRALOAr . AT e 2 o
notesforvtu.in @ scamnecuith



. i e L o Ly T o e, T iyl g S, T i e, e g, el S e

(] L'
¥
a
¥

D ey -.—,‘fha-\l O et

o
o=
-~

&

-
e
o
=

& Jind -fhe’fﬂdlm eb cuyvoture al” any point 55

notesforvtu.in




= dQ = '_@:9—- [9—:] -
d 2L |
:> d'1 - -_H_&n_ - ﬂ P
;;?3 3 [ | |
NKT, L)
3 ow
D [ (1+yi) /ﬂ ()
lj’ X
3/;, iy
20 \2 ..
> e [+ (3] o
%3 5
By
r L ., o ) |
; I+"£L5 R lj .+
o> f- L i
|
: E(ﬁa‘*"'m:!_)ab X Lda \ L) i
j => f'—' '——‘d‘a
1 | I,,H:]:2 o
| 2 2 ?’/1 |
:-) f-::— _(lj + Lla: 2 ]"l[
L0 d
4 Jind the vodius ) curvalune OF ony
t_he CUTVE ) (d: CCMh(?l/C)

notesforvtu.in

=) |
d,',% w7 to % | '1 | 1
= 0 %LJ_--',@'Bmh[%][’é] e g
g8 | |
5 Yo Sh[2] —O | |
3 di.bh_ﬁmn_tn_,jt




@~ L(yn = b %] ¢
2 g b4
KT, :
> [ = U+LJ‘13) a
)
1+ sinh (%)]3/_.,
> o=- Lo (%)

y®
| “6
I Jind  dh wodivs ﬁi)
ok the point [3‘11 J—]
D 2%+ Lje-‘- «3&13 9]
o et p - [B0 R

. d"H? w7 to o’
o 3w+ ayly, = daflytay] @)

—f——— 1 e —— e e R VTR i i i e

notesforvtu.in

e



=> f:L—\-lﬂlj—-aﬂ-ra'ilj
S \jlj.-mud = 0y - i
N ‘d("ja mt)"ﬂﬂ 2

5> Y= Y% @
y? - ax
= (Ydp- 0(%%) "_(
3_51.]'3-(1
s Y)p - —
| 3_%_}‘3_ 0L
> (Y)p= -1
i -1 bo

S Yo P =
B
>Uplp = (-] bl
[Q_Cl:f
[%." aa’}u[
S (Ya)p= LA J[uq%j_ 30

notesforvtu.in




‘d a2 +y?) of the pomt P(aa aa)
> y=a(Pry)) —O i &
N wheve, Pz (-0, &a)

difj w to

> o4 Ay . K=

0= q? (1) + Li:&..”f K

&fl')[-'xl‘f'éflt(f
= day -2

(gt t)

=> 'da_.: _'- 80_
9o? - 60’
M
Q 80X 4 J
= Lj 30
— 2 = __a
? ld 3Q
KT, l
= f= (l+q‘-§)_ff |
Lji (|
[ T
e J 32/30 |
| ' ‘f"l b Jety ot ) bt i
i =) j) = ia_&hx 3 )
i o |
B (f - 9 po e aat e,
| - 8x 2@ x\a
S p- 3 {0 Lo o)
2F) _
- 0 [ %4, | 2
oF ?m.d the ’Tcudl 6‘1) ‘Hﬂﬁ CLLWGLtLLTe 66 Qa Cuﬂ{a

— —— -

notesforvtu.in

(3 Scanned with OKEN Scanner



= % (&Y - gox) = &m& -2
:3 (x-l = &O.Ed"l ki @

-802+ Lo®
() = -T;OE-‘*
=) (’L)P =
d% WY to"!d’
@ - [aaud -aa%) (g0 -@) - (2ay - - %2) [&‘1+&ﬂd aam)
(&d.ld - 8a)® |

A%a), - [2(-20)(20)- 20(-30)] [20.- 2(-20)(0)] - [80(20)~(-20)*]
La [9a] - 2(0) - 0]

(2 [-20] [2a] - 90 (-80] )

l

l

| (-8a® +4a’) - 0
Q%CW)P " (-a?+na?)?

:“aﬁ -alQL
TR N (R % S (R R O .16
i 'XJ | l-,ﬁa_ %aa | i

n OteSfo th u ¥ i n (3 Scanned with OKEN Scanner



> [ - rlgx (20)
Y

> [ = Ve (-30)

‘o) oL -
) qwm;- |
a""ti:'x."*-aa £)

HD> 0- 33!
. 13=02
= A=A o ol
| ¥ P(fl,[}) | Vot 5 ARG ;
| dyy @ w." to: o’ i s

Vb
b LW ).

=) ‘dl =_(3_’1:_ ©
o
o gpr X
= (Y)) =3
= = 3
Ya EE—-CQ?.)
S Y, :_%}
> (Ya)p= O%
D Ya= _%_

notesforvtu.in

6. Find dhe adius \Bt L cwyvoduwre the .'c.uwe,
a""d _o2-q® ab &he point  wheve the wave culs

oL- QL

let, p be ~a3"pofnt cuts ’rhe. Uj"’o)

N
=k,

(3 Scanned with OKEN Scanner



24 < 4] [ Q ke, £ i rdis

il

Ya
3
5 Jq__ (_H"ZI)A7
6/{1
= f = O.(ID)JJ
3 hy | ,
5 f- aX X VIO
—
= = 502
} ) a,x
7. Jor the cuvve Y= T
' 0. TR o
| o urvature of Jts - pomn
2 = g2 20
Q-+
d\_bﬁ wer o
5> Y, = (an)(0) - ox(l
(a+2)*
0° + oL -0X
=> Lji - CO.'FI-):
12
=D g 7 [o.+’15"
diffy w. to ‘o’
= Ys = (a+%)° (0) - - 2(a+ (V)
(o +1)"

notesforvtu.in



> Yo 20
(0+0)"
a e — ""cil:!—3
) |:h Ca-f-’l)?’
KT
e pa ) g
L
5 Ul g0 Moy
| [ (a+'1)“]
o &0_5 =
(a+2)3 J
.3
S = (o) [H o _ 12
907 *"*-—_,»_(0.-!-‘1) )
a & ga7 L (a+)"
i ool
5 2. @”33[1 S ’
O 0'3 CCI.'[“'I) Sy
s et L o
kS [ﬂ]afs ['(a+'1)3]2/3' b o a7
oYy (Cla)% } (an)
5 el (o [1+ BN
: [T] & Al (a+)")
::-) 1 9\(’ 2/3 = CCL-H;L)Q aj? o
[Tzf. ‘ 0% 05 (a+n)
I a4+ \? i
3_ e
=) [-—af-] [ ) - [a-;-'z)

notesforvtu.in

39

(3 Scanned with OKEN Scanner



e — e e e L

> { Ef_]% 3 [ ] [ :H
O 9
8. TJind dhe vadius eb cuyvature EIJ: aﬂld Pﬂ'ﬂ.t 96 the
CLJdmd
x=a (0 +sin6)  y=a(i- w&e)
= a-a(e +8in0) —O iy ‘d a(i- ceae) ——@
dify w7 to O ' d'-HJ w.v to 6
5 8% - afi+0e8 = du - afo+sing]
3= ol ks o
- =y asin G
d i o5 |
LJI — 'd/dg__ { '4 SO ot
| 21 S @
=> y, = XSing TSI G4 | |
ﬁ(!+CMB) |+(‘_ig's_9 .
, S d (unsiid ['Sine ] W
| @ ap! (Lj) d'l A |I+C@‘59 i ,.li".l* |
: => __C_i_. D — d | Srﬂﬁ ]1d9 | 3
dx =2 db [ |+cew dt .
. L (1+c9&,e) 546 — SING C—Sm&)
5 | (]Hﬂe)ﬂ C'i
Cme + Cce»&"e +Si '-‘e) | N
” (1+ ces0)? d%/40
|+c&8 9 1
(1 + cosB) (1 +cot0)
2 g < .
“
notesforvtu.in o




[l+_§i’n39 ]3}? " )
_ (1+ ces6)™) T g
= T

-(l +-[E-9’aB+I]a N .

% LAY  , 3/3.
0.(1+cesp)® [ [(1+Co20) §m9€]. AN
B pic a.(1£cox0y [1+acorg+cofto tsine] %
| (i 4Ce8B) 3 e g
i e
| a | +2Cor0 +17]702
> f = i [ o ]

| +CeA0 |
: O _a"””"a (l.+cmle)3"_‘“
| (1+C646)
g, Find dhe swdiw ) wrvature o auvve
| Jo + U:J& ot the point [—ﬁ—, _C.H

notesforvtu.in

4l

canned with OKEN Scanner



R | S
TR S
s d =" = iy =Y, —0B
=S _JLi[ o~ ‘d
(H')P= -:_J_ﬂ}'/l — "]
ez
d% WY t0 A -
I
5> 0 (dgy. T IGNVIn
adtL (ﬁ) ({E)&
@/~ —

5 gom| o My T W
> (gp= [ P
? o

Lo ad | e /
) Ozt ol =2 1
= (Y2)p 3 | o
S LN
i ;_IE A 0‘/”]
- = 4
2 a1 ) # O
. WKTY
= K= [1-1—.%1)3/"
LTS
R {8 (103
H/a

notesforvtu.in




notesforvtu.in

nnnnnn



R AT
—_ P:l 2 «-Dﬂc,gﬁ'.'ﬁﬁ
= pr=a%esne
= P:Tﬁﬂ’sne
= P:: ¥ '1n
| 54
n+!
et ap = ®
| diyy w- " tolP’ |
Sk i) =kl T s 8T
© ) dp ’
. r
i = Tn d1 = CLQ =
: ety i) 22
f o 2 i
; = gy idy e O l
L | ' n+ '
| o f
o det Lyl ' |
: dp NI R .
N | i |
3 o 2 Q. 2 l ;
| e [ N+ ] ¢ SR '- |
! | s |
? =5 f HRNES Wil | |
Kag. "= af8in Al Ty
£ ~N = o8in NO O
f d% UJ.'T 'ED 9 | L i
| S pldr = o CCMnE)(‘ﬁ)I 2
de i -
| = '!n gy it a,nC,B—":.n@
iy TdB |
AR S N R, 1€ v

n OteSfo th u § i n (3 Scanned with OKEN Scanner



oy LISyt o (0CVCRANE
7 de ~N
Ot T | it %ﬁﬁb&_ﬂg_
T db o Stn NG
~ cot@ = cotne —®
WRKT |
A ANTE L Ty 4 ciots
et v PR WA Cap® [ ﬁ]
b }
s -‘—pa' e [1+ cot’ne]
| =) fal e L CCMECQHB)
Pa 5
1 |
l =) i s
| il p? ¥28in’nO
02 DR =._.'x‘38fn"’né
E = | P: ’I’S:ﬁﬂe
L Jif M
|/ 2 e e
l = G_P'P = "B'r“-l @
§ d% WY D P'
B = a1 = (n+)T". dr
. dp
' :‘) Pﬁnﬁ_ & a.n__ -
| P N+
SRl B Ll
dp g B
| 2 |
PR -
| ( n+|) -
L RN

notesforvtu.in

—

1y

canned with OKEN S

nnnnnn



2. Find 20 . +cs8  and hence  show L—haﬁ:
f "o % (D'l) ? be @ Constant.
Ty
= 8% - |+c0sO
¥ |
>  3(1+ces0) =0 —O
dijy w. v to ©
= (1+ ces8) 01 +1(D—an®) -0
do
=  (1+ces6) dr = FsinG
d6
S ol g . 8Inl |
v 96 |+ COA0
= cot ¢ = ,ﬁan 9/3 C’Mﬂ [
208’ Y/ Arvie S
> cotpe Tan(%) ol
WKT ; |
ke [ . L
=) _P_a_ = T.GE'(I+9OP®)
= T"_E = -_} (l+tan1(%))
& B0 Sl I
{ :) _i_- = | [ "
PJ_ ?Jw&ﬂ Q/a |

notesforvtu.in

G Scann

Ho

ed with OKEN S

nnnnnn



| =7
dig
=) Bi-=

notesforvtu.in

w.v to 0
(1- cere) dr - (—"!Sme)

— B o Ml e .
"

QT

(3 Scanned with OKEN Scanner



=) -Y8INO = (I- (‘_959) _d_']r_
d®
|- OO de
=> - ¥ Sirf %a o8
&Sir” /3
= - Cot 9/3 = cot ¢
|
% = cot p = Cot [—-%-]
|
| KT ;
0 Lo [1+cot?d]
| PY,
I = IN ] 2 (.
B [1+ cot? |
= . = 20
> 8 & a3 [ Losec a]
=) -l_ - l '
p? 72 Siﬁl_Bfg
= P 5 S?n‘?%—
=> Pa= ¥% 8in? ©/4

9
> pe (4]
| P 8 ¥

cot @

i . L

notesforvtu.in

48

G Scanned with OKEN S

nnnnnn



dp
D 01 - 85
dp >
elp o
_ = & pY
=> f ==
> -k pq
> f =3 p-1
> s _;'_TC@)U‘)
- 2 - Y ~3
> . f _Cﬁfzr
3 X = K
RN VL
(07)
_ﬁ_ - K= constant.
¥3

':;1_,_ v = a(I-CB’»G)
=) Y = a(I-CMG) _'@

dfbb w.v to 6
= dy - 0SinG
db
SN 1 dvr - 08iIn6
| T de 5
=S 1 dy B gSiﬁe
| Y - -
[, dé  d(1-ces0)

notesforvtu.in

K=4/a

&

(3 Scanned with OKEN Scanner



> cot ¢ = asin®, s
Fsint ¥

o
=) CDt 95 = (0t E__ | |

- WKT,
Pt ¥?
! 2
| £ _13..—._'_. [1+cot —g—]
’ P ¥

& 'IE = (L c,osec,’%

P (ks
=5 L |

pd ~ 9 Sen’Y)

d% (2) w1 to ‘P"

(2) => hop = 3% _i_"- ?

SQ

n OteSfo th u § i n (3 Scanned with OKEN Scanner



= "63' _CiL _ LIO.
dP 3
= ¥.dy - ha P |
dp (P %
o o g . P7
? 53 3 o
:> ?3 y— 160"3 Pa |
| 9 ¥ {
S f"’ _ 160’ L.[ 73 ]
3 Q ¥ | aa .
y
[ = fa oL T |
5. Jind dhe yodius Gﬁ c,u'waiu're ab Hhe curve
| o | o |
= N Y- s [ 24
p= N7 = - COb q]
= o= {-d _ [%—-] —
o
d% W, Y to ¥ T o '
= 6 4 . (_3"0-—__&:_‘}____ ——d—-‘[..g'—-}
: R 202 72 adv | 7
adY QA Q\HF -0 Jl_[%_]
\ r AT
L. .
:> _d_e- = - + - - | ____5_}
g aJ73-£ \j'|.._%5. g n
= d& = i I\ a s [_I__}
dr oy -0 J¥2-0° 72
1 I
% O |
=2 _El_e_. - = __:1 — Q -
Y o 42-a T3 -

notesforvtu.in

il

5%

G Scanned with OKEN S

nnnnnn



= - ~L
| N ¥2-02 o
| |
: = = J 2-0*
| d~ axy
; => d'T = 0¥
| ab N32-02 |
: => ._I._ d'T —1 I (l — E"'
T d6 J 72 -a
. => C0t¢ - ' Q —
i Jy2- o
' ]

> cot’gs & 2

e -y -
= |+ cot’p= 1+ S

KT, 0

L M onad o L e et
...":‘) -—P; - 'ﬁg [ ]
;_;) __l_ - ..1_. X js
7 pa P> g t-a
i ) sl
i=> _i):_ - Ta_all
| . |
. => PQ — ’-6@ e Cla
= P~ A2 —)

. Wy to P’

b l i 9yidy

@) > 17 g [4a2 ap

notesforvtu.in

(3 Scanned with OKEN Scanner





