
 

lecture 23

In this lecture we will use the derivative offee to
determine the intervals where the function is incre

asing
or decreasing

Suppose fCn is a function and f Cn exists on
an interval I

If f ca O f se e I then f ca is

increasing on I

If f a Lo f ne I there f ca is

decreasing on I

If you recall the graph given in Lec 22 then
you will observe that wherever the function was
increasing f en or slope of the tangent

line was positive and f Cn o for the intervals
where f cm was decreasing



eg 1 fin 22 0 f cu 2n

f Cn 70 on lo a fan is increasing on

0 and f Cn Lo on C Dio p fCn is
decreasing on C o This can be seen from the

graph as well

ii tf fin Is f ca Be

which is always positive Thus fins us is increasing
on 112

1

We saw in the example in Lec 22 that the

function was changing its behaviour at a point
where either f ca o or f Cn DNE or f cu
DIVE

Det A critical point or critical number of



fCn is a point C in the domain such that

D f Cc O or

2 f cc DME

Demaris In order for a point to be a critical point
it must be in the domain of the function

The reason for the importance of critical points is that
f ca can gofrom increasing to decreasing or vice

versa only at a critical point or at a point where
f ca is undefined

Thus we have the following test forfinding the
intervals where a function is increasing decreasing

Test for increasing decreasing

Given a function f cu
find f ca

find all critical points by equating f ca 0 and
also the points where f se DNE



Make sure that the critical points in step are all
in the domain otherwise discard them

Plot the critical points and the points where f ca
is undefined on a real line

Check where f ca 0 no fin increasing
f Cn Lo vs fer decreasing

Qies where is f Cn 223 1522 36 x 110

increasingdecreasing

Sold f en Grit 30k 36

which is a polynomial and hence exists everywhere

f Cn O 6 2 302 36 0

0 Gcse2 52 6 O

D G x 3 Ge 2 p 2 3 or 2 2

Both these points are in the domain

critical points are se 3 and 2 2



t
1 I

f ca so 2 f Geto
3 f em so

Thus foe is increasing on C 0,2 U 3M

decreasing on 2B

Que find wherefood is increasing decreasing
1 foe sett 2 foe z

se 2

sod 1 e By quotient rule
f Cn Rtl a 2 att x 2

x 2 2

x 2 Ntl 3
se 2 2 x 2 2

2 f Cn is never zero fkn DNE at 2 2 BUT

a 2 is NOT in the domain of foe
Thus we discard it

3 There are no critical points we only plot



2 2 on the real Urie as f cu is undefinedthere

2

o f Cn 3_ Lo food is decreasing
R 2 3

On C G 2 U 2
positive

Thus there might be situations where there are
no critical points

2 for 243
D f Cn 23243

2 f Cn is never zero f Cn DNE at 2 0 and this

time 2 0 Qs in the domain D z o is a
critical point

3 f Cn is defined everywhere we only plot
2 0

1
I

f Ge O O f Cn o

Thees fer is increasing in Oca and



decreasing in C co

In the next lecture we will study maxima ans
minima

no no o


