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INTRODUCTION

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 𝜃 with the positive direction of x-axis in anticlockwise direction, 

Then 𝑡𝑎𝑛𝜃 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:

Let    𝑦 = 𝑓(𝑥) be a curve and  𝑝(𝛼, 𝛽) be a point on it.

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

at the point 𝑝(𝛼, 𝛽) is given by 
𝑑𝑦

𝑑𝑥 𝑎𝑡 𝛼,𝛽
=𝑓′(𝛼)

Equation of tangent at a point:

As we know that the equation of a line passing through the point (𝛼, 𝛽) having slope m is

𝑦 − 𝛽 = 𝑚(𝑥 − 𝛼)

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

𝑦 − 𝛽 =
𝑑𝑦

𝑑𝑥 𝑎𝑡 𝛼,𝛽
(𝑥 − 𝛼)

𝑦 − 𝛽 = 𝑓′(𝛼)(𝑥 − 𝛼)



Equation of normal at a point:

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) at P =  
−1

𝑑𝑦

𝑑𝑥 𝑎𝑡(𝛼,𝛽)

=
1

𝑓′(𝑥)

Equation of the normal to the curve 𝑦 = 𝑓(𝑥) at 𝑃(𝛼, 𝛽) is 

y − β =
−1

𝑑𝑦

𝑑𝑥 𝑎𝑡(𝛼,𝛽)

𝑥 − 𝛼

then,        y − β =
−1

𝑓′(𝛼)
𝑥 − 𝛼



Working Rule:

Step I.   Find  
𝑑𝑦

𝑑𝑥
from the equation of the given curve

Step II. If the equation of the tangent and normal at 𝛼, 𝛽 is needed, find 
𝑑𝑦

𝑑𝑥
at 𝛼, 𝛽 . This value of 

𝑑𝑦

𝑑𝑥
will be the

slope of tangent at 𝛼, 𝛽 .    

slope of normal at 𝛼, 𝛽 = 
−1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑎𝑡 𝛼,𝛽

Step III. If the value of 
𝑑𝑦

𝑑𝑥
at 𝛼, 𝛽 be m, the equation of normal and tangent at 𝛼, 𝛽 will be

(a) 𝑦 − 𝛽 = 𝑚(𝑥 − 𝛼) (b) 𝑦 − 𝛽 =
−1

𝑚
(𝑥 − 𝛼)

Step IV. If 
𝑑𝑦

𝑑𝑥
at a point 𝛼, 𝛽 is zero then the tangent is parallel to x-axis

If 
𝑑𝑦

𝑑𝑥
is at 𝛼, 𝛽 is undefined then the tangent at 𝛼, 𝛽 is parallel to y-axis and normal at  𝛼, 𝛽 is parallel

to x-axis. In this case equation of tangent at P will be 𝑥 = 𝛼 and that of normal will be 𝑦 = 𝛽. .



Problem:1

Find the slope of the tangent to the curve 𝑦2 = 𝑥 at the point 𝑥 = 1.



Find the equation of the tangent and normal  to the curve 𝑦 = 𝑥2 + 4𝑥 + 1 at the point whose 

x-coordinate is 3.

Problem: 2



Find the points on the curve 𝑦 = 𝑥3 − 𝑥2 − 𝑥 + 3 , where the tangent is parallel to 

x-axis.

Problem:3



Find the point on the curve 𝑦 = 𝑥 − 3 2, where tangent is parallel to the line 

joining 4,1 𝑎𝑛𝑑 3,0 .

Problem:4



HOME ASSIGNMENT

Q1.   Find the slope of tangent and normal to the curve 𝑥2 + 3𝑦 + 𝑦2 = 5 at (1,1)

Q2.   The slope of the curve 2𝑦2 = 𝑎𝑥2 + 𝑏 at (1, -1) is -1. Find a, b.

Q3.   Find the sope of the normal to the curve 𝑥 = 1 − 𝑎𝑆𝑖𝑛𝜃, 𝑦 = 𝑏𝐶𝑜𝑠2𝜃 at 𝜃 =
𝜋
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