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INCREASING AND DECREASING FUNCTIONS

A continuous function in an interval (a, b) is :

(1) strictly increasing if for all x, x, € (a, b), x < x,= f(x,) <f(x,) or for all
x € (a,b)lf" (x)>0 )
(i1) strictly decreasing if for all x,, x, € (a, b), x, <x,= f(x,)>f(x,) or for all

xe (a b),f(x)<0
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Let f be a continuous function on [a, ] and differentiable in (a, ) then

(1) f isincreasing in [a, b] if f* (x) > 0 for each x € (a, b)

(i) f is decreasing in [a, b] if f’ (x) <0 for each x € (a, b)

() f 1s a constant function in [a, b] if /7 (x) = 0 for each x € (a, b).
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EXAMPLE

The intervals in which the function
f(x) = 2x* —log| x|, x#0 is increasing in Valuu ,/ 1 af Whieh //1) )

() (= o0, 4 o0) X or (1) dout net
(b) (—1 0) (1,00) fl) = 42- L — exisk
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EXAMPLE

The intervals in which the function
f(x) = 2x* —log| x|, x#0 is increasing in

SEHNES
!

(d) None of the above

(C) {_;!

Ans: (b)
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EXAMPLE

The interval in which the function
f(x) =(x+2)e ™ is decreasing in

(@) (=1, o) (b) =1,1)

(€) (=12) (d) (1,2)

f0) = (112) (-e}) + (1)

=-e"'(1+2-1)
/’(z) = —e ! (7( #1)

fl)=0 5 1=-1
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EXAMPLE

The interval in which the function
f(x) =(x+2) e is decreasing in

(@) (=1, o0) (b) (=1,1)

(c) (=1,2) (d) (1,2)

Ans: (a)
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MAXIMA AND MINIMA
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LOCAL MAXIMA AND MINIMA
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ABSOLUTE MAXIMA AND MINIMA
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CRITICAL POINT

A point c in the domain of a function f at which either f' (c) =0 or f is not
differentiable.
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WORKING RULE FOR FINDING POINTS OF MAXIMA
AND MINIMA

|
First derivative test: /I.\

(1) If 7 (x) changes sign from positive to negative as x increases through - .
c, then ¢ 1s a point of local maxima, and f{(c) is local maximum value. | r:= a( MMHW)
(1) If /7 (x) changes sign from negative to positive as x increases through {[“) — May. value
¢, then ¢ is a point of local minima, and f(c) 1s local minimum value. :
°f funclm)
(111) If f’ (x) does not change sign as x increases through ¢, then ¢ is

neither a point of local minima nor a point of local maxima. Such a

point is called a point of inflection.
(W P S

[ 22 (minima)

7{5)-— miy. yolue 07’7(
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WORKING RULE FOR FINDING POINTS OF MAXIMA
AND MINIMA

SECOND DERIVATIVE TEST :
Let f be a function defined on an interval | and c € I. Let f be twice differentiable at c. Then

(1) x = ¢ 1s a point of local maxima if f’(c¢) = 0 and f“(¢c) <0. In this case
f(c) is then the local maximum value. el
(11) x = cis a point of local minima if f* (¢) =0 and f“(c) > 0. In this case

f(c) 1s the local minimum value.

(111) The test fails if f’(c¢)=0and f” (c) = 0. In this case, we go back to
first derivative test. o~
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QUESTION
Show that the function f (x) = 4x® — 18x? + 27x — 7 has neither maxima nor
minima. - ﬂ,
7ANR ! ! - @ 0 ¥ 2 / X
fh) = Rt = s6reap = 3 (gx'- nrt9) |
) f;ﬂm did n 't
* 3 (4e- 6 -ty chunge.

: 3(4’1(21-3) -3(41—3)) /A jt neifber a
pim} 7’ MAXImg

- 3&3) hor  minima
/’(I) - 0 ;;(x) - c(qx 3) (2) /c?(-?:t-3)

3(::?1-3)’;0 ~ A = 3,/ 7/”( 3/2) - /2/0) '0
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QUESTION

Find all the points of local maxima and local minima of the function

£x) = —%x‘*—BIE—EfH[}S [1: ) '/ ;/;(:-SJ

2

{1x) - '75_ (413) -9(31‘) - 93\_:_(29:) = 0 /”[x} e a il

/I - '
~g¢8 = vt — g5 2 g 7‘ ()= —ys <0‘(l001 mamﬂj

"(-8) = =8[+/vy-45 70
-31(11-;-914-/5):0 /( / ‘f @)

£7(-5) = -225 + 250 —ys

(_31)(1”)(”6) - > =60 <D[Z&>M maxf«)i//
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QUESTION

Find the maximum and minimum values of

2
f(x)=secx + log cosx, 0 <x < 2m ffx) = Secx + ﬁod (MQX)

1{’(1) = gecx fonr + 4 L (—-si'nx)
Cogx
fanx(s’ecz —2)
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t=0 5, X=T 5 x2=T . z:5f

3 3

(MGX) (Mﬂﬂa) (m;n') (MJ.f)i)
/’(x) = fana (fecx-zj

f”/x) = gu’t ( cecr-3) + fanx ( !eczfam)

- fefx(yeczz — JSecx + 'fﬂnzx)

z {g}(-[_f 47&221-— o?fCCl) ff//_g:) . +Ve —

)= 1) -1 <o fim) 4106 - 3 7

/I/( - -/(lfD 2(—-1)) = =3<
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flx) = geex + Loomc%c

t=0, T, I 6 51
3/ 3

»f{o) = 10 = > moXimuro volud °][ 7[(1) ((oaa/)
f(m)= -1 +0 =

f5) - v by 7 witoun it of ) ()
(%)= 243 -
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