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In this section, we shall use differentiation to find the equation of the tangent line and
the normal line to a curve at a given point.

Recall that the equation of a straight line passing through a given point (x, y,)
having finite slope m is given by

Y=y, =m(x—x)
Note that the slope of the tangent to the curve y =f(x)

at the point (x,, y,) is given by d_y} (=f'(x,))- So
(xp-30)

the equation of the tangent at (x,,y,) to the curve y =/(x)
is given by

y _y[) :.fv(x[))(x o xg)




Also, since the normal is perpendicular to the tangent,
the slope of the normal to the curve y = f(x) at (x,, y,) 1s

,if f'(x,) # 0. Therefore, the equation of the

J'(x%)
normal to the curve y = f(x) at(x,,y,) 1s given by
-
y _y() o fr xu) 0

ie. (V=20) S (xp) +(x—x¢)=0
22
Example  Find the equations of the tangent and normal to the curve x3 +y3 =2

at (1, 1).
22
Solution Differentiating x3 + y3 =2 with respect to x, we get

1 1

Ex? +g‘v7d_y = 0
3 3 dx
L !
@ __(y)
or ol
. -dy
Therefore, the slope of the tangent at (1, 1) 1s — =-1.
(11)

So the equation of the tangent at (1, 1) is
y=1l=-=1(x-1) or y+x-2=0
Also, the slope of the normal at (1, 1) is given by
-1 .
slope of the tangent at (1,1)

Therefore, the equation of the normal at (1, 1) 1s

y—1=1(x-1) or y—x=0




