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. . . : . d .
As proved in the first derivative test, f(x) has maximum value at x = a if d—z changes sign from +ve to —ve at x = a.

dy . . . . . . .
But ﬁ is itself a function of x. Since it changes sign from +ve to —ve . Therefore, it decreases at x =a and hence

its

dy
dl=—= d?
derivative —(dX) = —y IS—ve at x = a.
dx dx?

Hence the function y = f(x) has maximum value at x = a if

(i) Z—i=0,x=a

o d?y . _
(ii) 2 s ve at x=a
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. . - - o d .
As proved in the first derivative test, f(x) has minimum value at x = a if d—i’ changes sign from -ve to +ve at x = a.

dy . . . . . . o .
But % is itself a function of x. Since it changes sign from -ve to +ve . Therefore, it increases at x =a and hence its

dy
L dlgs a2y .
derivative % =2 is+veatx=a.

dx?

Hence the function y = f(x) has minimum value at x = a if

@ Z2=0,x=2

2

.. d<y .
— is + =
(ii) oz istve at x=a

NOTE:
d?y . . . . d3y . .
Ifﬁ = 0 at x= a,then the function may have point of inflexion, If =3 # 0 at x = a, then function has point of

inflexion.
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Problem-1

Determine the maximum and minimum value of the function y = x> — 5x* + 5x3 — 1
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Problem-2

Determine the local maxima and minima value of the function y = Sinx + Cosx, 0 < x < g
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Problem-3

Find all the points of local maxima and local minima of the function f given by f(x) = 2x3 — 6x%2 + 6x + 5
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Q1. Show that the function given by f(x) = lo% has maximumvalueatx = e

Q2. Find the local maximum and local minimum value of the function

_3 . 4_4.3_ .2, 36
f(x)—lox X 3x° + 5x+11

Q3. Find the local maximum and local minimum value of the function

f(x) = Sinx + > Cos2x, where 0 <x <~
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