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Tangent:Cartesian Eqution ' =
To prove rkar the equation 10 the tangent to the curve y= f(")aaz

x,is Y=y= (A—-\) and that to the curve f(x, y)=01is =
i, I\

(X— \)fa:"f‘(y—y).f;l—‘
Let the given point on the'v"“

Qlx+Sxy+ &Y) curve be P(x, »). .
Let a point nelghbourmg to -
P(x, y) on the curve be -
O(x—+8x, y+38y). :

So, the equatlon of PQ is
y+8y— Yy )

¥ y_x+8x x( %)

0 | ;
= 8-56(X— JC),

where (X, Y) be the current co-ordinates.

Now PQ will become the tangent at P in the limiting position:
(provided the limit exists) when Q ultimately comcm‘es wnh P by

- approaching P along the curve. ,
So, the equation of the tangent to the curve y= S(x) at P(x, });"';.-
will be )

Y—y= _
= s:-»o Sx(X x)

p" .
Or o I Y“.V=3£(X_x)‘l




grom 1he equation of the caive fix, y)=0,

- The equation to the tangent 15
Y—y= —L5(x—x).
7,

[(X—.Y)fz%'(y’)“)fv"*o ]




Normal:Cartesian equation

‘ 8
that the equation of the normal to the curve flx, )

To Prove :
¢ the point »Nis

X—x _ Y=y
Jz Ju

' N
and that t0 the curve y =f(x) 1s (X_x)_%—(y—})—d}-c

0.

We know that the equation of th.e
f(x,y)=0 tangent to the curve f(x, y)=0 at P(x, ¥) 15
' (X =) fu-t (Y =N Fy =0

X

fv
at any
point “we mean the straight \i‘ne’ wh.ich
passes_through that point and is at-right
ang\’es‘"to the tangent at that point.

Slope of the normal at (x, y)= fy

Slope of this-tangent at (x, y) = —

By the normal to the curve

——
.

Hence the equation to the normal at the poi.nt (x, y) 18
y—y=24x-»
e e
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: | Vo X—x Y-y
g S Ta o
i . ¥



. 2
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d the equation of the tangent tp the curve y = 6 "

osses the axis of y. »

or

, Fin
the point where the curve cr

xz

-~ —

S
Prove that _’f..;..l)_” =1 touches the curve y=be at the poiy
a >

where the curve crosses the axis of y.

Solution. We know that the equation of the y-axis is x=0,
The point at which the curve crosses the axis of y iS‘(Os b).

Now the-equation of the tangent at (0, b) to the curve is

Y—y=(Xfx)g where y=5, x=0.

— —

But dl’aty=b, x=0is [— .é.e ® A —-—

2
dx a. a’

Y=b
Z=0

. The equation of the tangent becomes

or s

X Yo
_ v ?“{‘-5-—1.
If we take

(%, y) instead of (X; Y) for‘ the
on the tangen

‘ current co-ordinates
» the equation becomes ;

X V dazy an B R
3 =I Hence the problem. ,



. . 1. 3 g .
hat the condition that x cosu~y sine=p should toyey
Prove tha A ym-nga+1 sin"a.cos™a.

. ' math = (M —Hh
L gmEn s pmERmTa (n

xmyp

Solution. The equation of the tangent at (x, ») 1s

Y—y= %’C(X—x).

Taking the logarithmic differentiation of x™y%=g™m+n wrt

l d."_o. . dy_ m y

1
m——-—n—.—== o 2
X ‘ y d'\. ’ dx b2 x.

Equation of the tangent at (x, y) is

Y—yuizllh.od ey
y=— x(X x)

Ba m}’{\,‘l-nx Y= mxy';l_nxy
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