
 

Derivatives Shape ofGraphs
Analyze the following graph find localmaximaminima

it

Note f is increasing whenever f a 70
f is decreasing whenever f x 40

If n a is a localmaxima then on the leftof
x a f n is increasing ie f x 70 on theright
of n a f x is decreasing ie fte o

If n b is a localminima then on the left of
n b f n is decreasing ie f re 0 on theright
of n b fer is increasing ie f x 70

In thegivengraph 1 20
when 244 041
when 1 RCO 14 22

Since critical points are those where f x 0 then we have
our critical pts as a 2 1 0 112

Hence x 2 1 0,112 are the potential local maximminima



For x 2 on left fcr 20
on right x so

local minima

1
mmftp.ff o

localmaxima

0 on left f a CO
on right flaso

localminima

1
oh Littght f

local maxima

2 2 on left f x co
on right f x so

localminima

Suppose f x m x 5 6
3
m 9

How
many pointof inflections f has

If f has local horizontal tangent at 8 0,6 4
then find the local maximaminima if exists

Now m a 55 are allways non negative f x
changes its signs only due to the factors x 6 m 9

8 6 14 3 to

Note f x 70 Concave Up
Einef r 40 Concave Down

f a 0 f x changes sign at a a Infhit



By taking f x 0 we get our potential pointsofinfection

ie x x 5 n 6
3 27 9 0

Test for n 6

pickany value between N 6
say x 8

8 9 14 11 1811 to

pickany value between 61 3 say x 4

ft 4 114511.1141170
Hence n 6 is an inflection point

Test for x 3

pickany value between 61 3 say x 4

ft 4 t.IE k I1 1 70

pickany value between 3,0 say x 1

11 1 LELET GET so

Hence n 3 is an inflection point

Test for n 0
pickany value between 3,0 say x 1

81 1 IEEE GET so



pickany value between 0,3 say a

fills 1 1 11 11011 so

Hence n 0 is an inflection point

Test for x 3

pickany value between 0,3 say a

fills 1 1 11 11011 to

pickany value between 3 5 say a 4

f 4 14111 114 170
Hence n 3 is an inflection point

Test for x 5

pickany value between 3 5 say a 4

f 4 1 111 114 170
pickany value between

5 9 say a 6

f 6 1 1151 110 170
Hence n 5 is not an inflection point



Given f has local horizontal tangents ie extremum points
at x 8 0 6 4

From above analysis f 8 0 concave down
ie local maxima

f 4 0 concave up
ie local minima

f o 0 point ofinfection
but notmaximaminima

f 40 concave down
ie local maxima

f 6 70 concave up
ie local minima


