
Applica�on of Deriva�ves
Rate of change of Quan��es
If a quan�ty y varies with another quan�ty x , such that y=f(x), then

dy1.      or f’(x) represents the rate of change of y with respect to x.

1. For x1<x2 in (a,b) → f(x1) ≤ f(x2) , or
2. f’(x) > 0 for each x in (a,b)

dx
dy2.      |x=x0 or f’(x0) represents the rate of change of y with respect to x at x=x0.
dx

Increasing Func�on

Decreasing Func�on

A func�on y=f(x) is said to be increasing in interval (a,b) if

1. For x1<x2 in (a,b) → f(x1) ≥ f(x2) , or
2. f’(x) < 0 for each x in (a,b)

A func�on y=f(x) is said to be decreasing in interval (a,b) if

Equa�on of Tangent
1. Equa�on of tangent at (x0,y0) to the curve y=f(x) is given as

2. If        doesnot exist at point (x0,y0) then the tangent at this point is 
     parallel to y-axis and its equa�on is x=x0

y-y0 =       |x=x0 
(x-x0)dy

dx

1. Equa�on of normal at (x0,y0) to the curve y=f(x) is given as

1. c is a point of local maxima if f’(c-h)>0 and f’(c+h)<0

Let y=f(x) be a func�on, h be a small increment in x then the approximate
value of f(x+h)≈f(x)+hf’(x)

y-y0 =       (x-x0)
dy
dx

dy
dx

2. If        doesnot exist at point (x0,y0) then the normal at this point is 
     parallel to x-axis and its equa�on is y=y0

dy
dx

Equa�on of Normal

Approxima�ons using differen�a�ons

|x=x0 

-1

It is a point c in the domain of func�on f(x) such that either f’(c)=0 or f’(c) 
is not defined

Cri�cal Point

Let f(x) be a differen�able func�on defined on an open interval, Such that
f’(c)=0, then

First deriva�ve Test

2. c is a point of local minima if f’(c-h)<0 and f’(c+h)>0
3. c is neither point of local minima nor local maxima if 
     f’(c-h)>0 and f’(c+h)>0  or
     f’(c-h)<0 and f’(c+h)<0
These are called as the point of inflexion.

1. x=c is a point of local maxima if f’(c)=0 and f’’(c)<0

Let f be a func�on defined on an  interval � and c ∈ �, 
such that f is differen�able at c, then 

Second deriva�ve Test

2. x=c is a point of local minima if f’(c)=0 and f’’(c)>0
3. The test fails if f’(c)=0 and f’’(c)=0 and we have to use the 
    1st deriva�ve test.


