
Application

of Derivatives

A point C in the domain of at which'f '

either =0 or is not differentiable isf (c)’

called a critical point of .f

Let be a function definedf

on I and CC–I, is twicef

differentiable at C. Then

(i) = is a point of local max.x C

If ' (C)=0 and " (C) <0, (C) isf f f

local max. of .f

is a point of local min(ii) x=C

if ' (C)=0 and " (C)>0. (C) isf f f

local min of . The test ailsf (iii) f

if ' (C)=0 and " (C)=0f f

Let be continuous at a criticalf

point C in open I. Then '(i) if f

( )> 0 at every point left of Cx

and ' ( ) <0 at every point rightf x

of C, then 'C' is a point of local

maxima. If ' ( ) <0 at every(ii) f x

point left of C and ' ( ) >0 atf x

every point right of C, then 'C' is

a point of local minima.

If ' ( ) does not change sign(iii) f x

as ' ' increases through C, then 'C'x

is called the point of inflection.

Let = ( ) be a small increment in ' ' and be the smally f x x x y

increment in corresponding to the increment in ' ', i.e.y x

Then, is given by = '( ) or∆ dy f x dx

is a good approximation of y when = is relatively small and∆ ∆dx x
denote by For eg: Let us approximate            To do this, we take.dy y≈∆

then –

–

–
Now, is approximately and is given bydy yd∆y

If a quantity if ‘ ’ varies with another quantity so that y = ( ), theny x f x

represents the rate of change of w.r.t andy x

represents the rate of change of w.r.t. at =y x x xo

If ' ' and ' ' varies with another variable ' ' i.e., if = ( )x y t x f t

and ( ), then by chain ruley = g t if

For eg: if the radius of a circle, r = 5 cm, then the rate

of change of the area of a circle per second w.r.t ' ' is –r
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of the normal is

to -axis and its equation is = For eg:x y y0

if= at zero,then equation
dy

= . at            does not exist, then the normal is parallelx x If0

Let = – be a curve,y x x3 then the slope of

y x x x= – at =2 is3

=3.2 –1=112xx=2| = 3 –12the tangent to

If then is increasing in ( ) and if f'f a b (x),
Let ( )=f xFor eg:then is decreasing in ( )f a b,

x x x3 2– 3 +4 , , thenx R∈ – –

So, the function is strictly increasing on R.f

A function is said to be (i) increasing o ( ) if < inf a,b x xn 1 2

and (ii) decreasing on

( ) if    <    ina, b

The equation of the tangent at ( , ), to the curve = ( ) is given byx y y f x0 0

( ) ,x x x yif      does not exists at ( ), then the tangent– at0 0 0

( ) is parallel to the –axis and its equation is = . If tangent tox y y x x0 0 0,

a = ( ) at = is parallel to –axis, thencurve y f x x x x0

dy

dx
.= 0x| = 0x
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