Class : 12th Maths
Chapter- 6 : Applications of Derivatives

Let y=f (x)Ax be a small increment in 'x’ and Ay be the small
increment in y corresponding to the increment in ' i.e.
Ay=f (x+A%)~ f(x). Then, Ay is given by dy=F(x)dx ordy = [ ]A\
is a good approximation of Ay when dr=Ax is relatively small and
denote by dy =Ay. For eg: Let us approximate,/36.6. To do this, we take:
y=xx =36, Ax=0.6 then Ay = VxFdx — VX

=366 V36

=J366-6 =v366=6+dy

Now, dy is appmx!malelv Ay and s given by dy

dy
=([SY E +0.05=
[ x)Ax 0.6)= el (0.6)=0.05. S0/36.6 = 6+0.05=6.05.

A point C in the domain of 'f ' at which
either f'(c)=0 or is not differentiable is

called a critical point of f.

Second Derivative

Let fbe a function defined

on I and CC-, fis twice
differentiable at C. Then

(i) x=Cls a point of local max.
Iff (C)=0and f' (C) <0, f(C) is
local max. of f.

(ii) x=C is a point of local min
iff (C)=0and f' (C)>0. f(C) is
local min of f. (iii) The test fails:
if f (C)=0and f' (C)=0

Let f be continuous at a critical
point C in open I. Then (i) if f'
(x)> 0 at every point left of C
and f (x) <0 at every point right

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

If a quantity if ' varies with another quantity x so that y = f(x), then
Z—Z [f'(x)] represents the rate of change of y wxt x and %{ ‘m (')

represents the rate of change of y wirt. xatx = x,

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

dx . dx
d ), then by ch iro G = Gl [fEF: oG
and y = g (t), then by cl amruedx it/ at lfdl #0.
For eg; if the radius of a circle, r = 5 cm, then the rate
of change of the area of a circle per second wir.t 7' is —

g,—‘y'l,,g =diy(nrl)lH =2ml,_,=10m

Applications
of Derivatives

acurvey = f(x)

Increasing and decreasing
functions

Tangents and

A function fis said to be (i) increasing on (,b) if x, <x, in
(a,b)= f(x;) < f(x,)Vx,x, € (a,b),and (ii) decreasing on
(a, b) ifx, <x,in (a,b) = (i) > f(%)Vx,x,€(ab)

If £(x) 2 0V xe (a,b) then fis increasing in (a,b) and if f (x)
<0V xe (a,b).then fis decreasing in (,b) For eg: Letf ()=
x'= 3% +4x,xe R, thenf (x)= 3¢ ~6x +4=3(x-1)#1> 0V xe R.
So, the function f is strictly increasing on R.

The equation of the tangent at (x,,y,), to the curve y = f (x) is given by
(590 = 2] 3 ) (2~ 0 i 4 loes mot exists at (x, 3, then the tangent at

(x, ,/,) is parallel to the y—axis and its equation is x = x,. If tangent to

at x = x,1s parallel to x-axis, theni—y\,,xﬁ 0.
dx

‘maxima. (if) If f (x) <0 at every
point left of C and f (x) >0 at
every point right of C, then 'C' is
a point of local minima.

(iii) If f (x) does not change sign
as 'x' increases through C, then 'C:
is called the point of inflection.

y=f®at(x,y)isy—y, = ﬂlf (x-x,) if=—2
y-1 y o) if=22
dx

d . q
=4 o (%,%:) is zero,then equation

(Xo-30)

d N .
of the normal is x = x,. If [TZ at (x,,,) does not exist, then the normal is parallel

to x-axis and its equation is y=y, For eg: Let y=x"-x be a curve, then the slope of

&l vy = 3221 =322 1 =11




