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Tips -and Tricks to for circle tangent and normal:

Tangent and Normal Equation: A General Tip

Rather-than-trying to- remember tangent and normal equation for specifie curves like circle,
one can simply learn to get such equations for any .curve at a point; given that it is at
least once differernitiable. Practic¢e this oné on paper’ to understand the concept.

We know that the equation of the straight line that passes through the point (xo,

Yo) with finite slope “m” is given as

y - Yo=m(X = Xp)

It is noted that the slope of the tangent line to the curve f(x)=y at the point
(Xo, Yo) is given by

(= f'(x0))

dy]
Iz (zg,yg)

Therefore, the equation of the tangent (xp, Yo) to the curve y=f(x) is
Yy - Yo = f '(Xed(X - Xo)

Also, we know that normal is the perpendicular to the tangent line. Hence, the
slope of the normal to the curve f(x)=y at the point (xp, yp) is given by
-1/ (xe), if f’(x) = 0.

Hence, the equation of the normal to the curve y=f(x) at the point (Xo, Yyo) is
given as:

y-Yo = [-1/f"(x0)] (X-Xo)
The above expression can also be written as

(y-yo) f’(Xo) + (x-Xo) = @

Circle is. a specific curve. Hence.simply put f(x) to be circle equation, .and proceed from there.
Heére is a soélved example. K

Example 3: Find the equation of normal to the circle 222+ 2y? — 2z —5y+3=0
at (1, 1).

Solution:

The centre of the circle is (1/2, 5/4)

Normal to circle at point (1, 1) is line passing through the points (1, 1) and
(1/2, 5/4) which is x4 2y = 3.

Trick:

Prof, also talked about length of tehgent from a .point. Best tip is to remember the diagram shown
on right side. Also rémembér thé point that lehgth from point P is squdre rdot of genéral form of
circle with coordinates of:-point P, replaced in place.

Length of PC,
PT = /(PC)? — (CP)?
Put value of PC and CP, we get after solving

PT = \/x%+y§+2gx1+2fy1+c

Put point value in general form of circle, and take its sq. root to get length of tangent from a point.

Plx,, y)

NOTE: For detailed proof of formulas, please read class notes.
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" Useful forms for tangets on circle:

VARIOUS FORMS OF EQUATIONS OF TANGENTS IN CIRCLE

X2+ y? = a?
-

Folnt Form (X1, Ya) xx) + yys = a?

Slope Form Lma .2 y=mx+a /1 4m?
il

Parametric Form (a cosb, a sint) xcosb +y sind=a



