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Saln

→ at O= h the langent is vertical.
8 Find the prinks on the curve

xit) = t+h, yit)  = st²-6t+2
where laugent's are horifontial and vertical.

Here ne.t44

ad y= 3t²-6l+2

Now Difg.E) w.r.t. t

!

dx = 2t _
dt

Also Diff. ! wt

o

olt

dy dy/dl- 65-6
Now 6(ビー1)

2

olre du/dt 2 2t

oly 3(L-1)
, 7

Now for horizarontallat dagand
dy
dx

이

=) 0y/dl=0 همل dx

dt



Available at http://www.MathCity.org

2 2



Available at http://www.MathCity.org



Available at http://www.MathCity.org



Now

هک

X, = 2211/2)

2a.1/4

1+ 4
9/2

5/4

1

(=

29

J

2

2a

1+0/2)
2a1/8)

1+/4
a14

5/4
a

5

Eg. of.  tha làngent" at t= I is

一号(x)16

164-162160 13 12 )
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804-160= 65x-260

65x-804-10a =0
13x-164-2a=0

which is. the eg.. f langent.
the NormalNow
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654-130= - 80 x + 32a

80x+654-45a 20
16x+ 134-9a =0

which is the eg. of the Normal al ts
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oghe point peupys al- t =5
3/2

X= (5-1)

3/2
2(4) =8

and y, 315)

4,2 15

Hence the point peкr41) al- L=5 is (8,15)

So the Eq. of the langenl is give by
4-15= 1(x-8)

x-4 +?= 0

Eq. of the Normal is
4-15 =-1 (x-8)

x+4-23=0

.2 shaw that the Novonal at any poirt of
the cuve nsaGOe0 Sin

Y= asinoaocas

is at a coustant distance from the origin.
Soln Here x = a Cao t a o sinO

Y= a sino-aoCsd

(

_ (3)

こ de = - a Sino a o Caso + a sino
αθ

2 a O Cso

dy a Casotaosino_ a Coro
da

a sin Ө

Bul- do asin= = TanO
dx = đo. ох aCaso

Now the Bg. of the Normal at cacas0 +a0 Sin  8,  asinO_2065)

4-4-1 (1)
lY/dx

Y-(a Sino-aocso)=- x-eacaso+aosino))
Ta



Y-asin O +a ocaso= - e {x - acaso- aosino]
Sin &

Xby Sia

4 Sino_asin o+ aosifleso. = - x CasO + a Cas o+ a osinpcaso

=> x Coro +4 sino- a sino_a Casto =0

x Caro + y sino -a ( Sin O+ Cos' 0)=0

x Caso +y sino -a =0

whith Is the. Eg. of Normаl

Now If d is the distance of thi's normal form
010,0) then

d= lo +o-a l
Vasotsino
a

d = & = a
2. Constant-

013. Prove. that an equation of the Normal to
the ost rorid y 3 3= a243 con be wri tten

in The form
sial- y ast+ a Coslco, t being

Paromelis.

Saln The paramelric er. of the ast  roid is
x zafprit as ad y= a Cas t 23

D=> dx= 3a sinl Cast
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dx dt e 3a sint Cast-

Cast-

Ain

So eg. of the Normal al" (asin't, a683t)
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dy 3a Cas³

S

dx -3a Sin

dy Cas

dx Sin3

Eq.. of the langent at (ac3caso-cuo),  ac 3sin &- sinte)
4- 3a  SinO+a sin³o = Cas8 ( x- 3a Caso+ a Caso)

Sin3

ysino-3asin"O+ a Sino= - xCaso + 3a Caro- a ceso

x Coo 0 +Y Sin'o & a( sinO + Cos 0] =. 3a[ sin"o + Cs"0]
x Cas'O +y sin O+a[isin)'+ (0)²) = 3a[isino)7 ()²)
x Cas ³0 +y s in³ 0+ af  (sino  + Caso)  ²- 3 sino Cas (sino-Gas o
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x Cas'O+y Sin' + a(1-3 sinto caso] = 3a/1-2sto sino)
7 Cas'O+ y Sin'0 + a- 3a SinO Cas-O = 3a-6a sint O aso

x Cas'O +y sin' & +a-3a- 3a Sin²o CsO+ 6a sintO cest0 = 0

x Cos?O + y siro-2a + 3a sin O Cas 0=0

x Cs³ O + y sin'o + 3a SinoCas 0-2a 0

r2

r

which is the Eq. of the langent.

It pis the leng th of the perpendiculer from 0c0,0

lo the lăngent then

Now

p=lo+o+ 3a sin o Cas'  o-2a |
aaso + sino

po 3asinocas 0-2a1
√1-3 Sin 0 CasO

r² = x²+ y

= a²  (3Cas@-Cos²)²+ a² (3 sino-sin3o)²

(3)
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2

r
= 0²(9-6( Cas 0+  Sin"o) + (Sin o+ Cs 0))

2

Fa as y 9-6 (4 sin)  - 2 since case r (Sin or  can  o)
-3Cas Sin²o (sinto Cas²&

(sin@  =Cm+8))



Available at http://www.MathCity.org



Available at http://www.MathCity.org

Written by

Shahid Javed

Notes of Chapter 06
Calculus with Analytic Geometry
by Ilmi Kitab Khana, Lahore.


