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In this topic we shall use the derivative of the function y = f(x) to find the equation of tangent and

normal to the curve at a given point.

Slope or Gradient of a line:

If a line makes an angle 8 with the positive direction of x-axis in anticlockwise direction,
Then tanf is called slope of the line.
Slope of the line perpendicular to x-axis is not defined.

Slope of the line parallel to x-axis is zero.



Equation of Tangent and Normal at a point to a curve:  EDUCATIONAL GROUP

Let y = f(x) beacurveand p(a, ) be a point on it.

Then we know that slope of the tangent to the curve y = f(x)

v

at the point p(a, ) is given by (dx)at(a . =f'(a)

Equation of tangent at a point:

As we know that the equation of a line passing through the point (a, 8) having slope mis
y—B=mkx-a)

Therefore the equation of the tangent to the curve y = f(x) at p(a, B) is

y—B= (%)at(a, NERTD

y=B=f(@x-a
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We know that normal to the curve at the point P in a line perpendicular to the tangent to the curve at P.

Hence, the slope of the normal to the curve y = f(x) atP = (ﬂ)_l = frzx)
dax/ at(a,p)
v = f{x)
N< \ /T
Equation of the normal to the curve y = f(x) at P(a, ) is A \ /
f”)o:/\ Ny // /'/
6B =@y —&-a) \//“
dx/at(a,B) / Lot
then y—B) = L (x—a) //
- VTP T @ /
\'-'}/./'1\ vV
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Working Rule:

Stepl. Find % from the equation of the given curve

Step II. If the equation of the tangent and normal at (a, ) is needed, find % at(a, B) . This value of% will be the

slope of tangent at («, )

-1
Slope of the tangent at(a,B)

slope of normal at (a, B) =

Step Ill. If the value Of% at (a, B) be m, the equation of normal and tangent at (a, 8) will be
-1
@y-B=mix—-a) (Oy-p=—x-a)
Step IV. If% at a point (a, B) is zero then the tangent is parallel to x-axis

IfZ—i/ is at (a, B) is undefined then the tangent at (a, B) is parallel to y-axis and normal at (a, ) is parallel

to x-axis. In this case equation of tangent at P will be x = a¢ and that of normal willbe y = £5.
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Find the slope of the tangent to the curve y? = x at the point x = 1.
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Find the equation of the tangent and normal to the curve y = x? + 4x + 1 at the point whose

x-coordinate is 3.
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Find the points on the curve y = x3 — x? — x + 3, where the tangent is parallel to

X-axis.
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Find the point on the curve y = (x — 3)?, where tangent is parallel to the line

joining (4,1) and (3,0).
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Q1. Find the slope of tangent and normal to the curve x2 + 3y + y? = 5 at (1,1)

Q2. The slope of the curve 2y% = ax? + b at (1, -1) is -1. Find a, b.

T

Q3. Find the sope of the normal to the curve x = 1 — aSinf, y = bCos?6 atf = >
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