
 

Lecture

Higher Order derivatives concavity

Now that we know how to find the derivative of
a function we can talk about higher order
derivative's as well

The 2nd derivative of fin denoted by
f se or f ca is

f a f x i e first find f en
and then differentiate that

3rd derivative of fin is

f se f
3
se f Cx i e nowdifferentiatethe 2nd derivative of fans

f a f
h
se f se is the 4thderivative

of fans and so on



eg If fcn7 as 1424 2 752 3

Then f a 524 162.3 622 5

f a 5 4 1 16 3 62 5

20 3 48 2 112N

f se 20
3 48 se2t12x
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f x 60 2
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fee cosset Inn

f Ge singe t I
N

f in C sins 1

cosse I
22



f Cn C cosa izz

sin se t Q
23

An application if the distance is given by f Lt
then

velocity f It

acceleration f t

Recall the last problem on the midterm

Owe If the distance covered by a runner is given

by f Lt ft 3T what is the acceleration

at t 2

dot acceleration f Lt

f t 31
2
3

f Lt Gt

f 2 12m62 D the acceleration at

2 see is 12 m s



Concavity

Recall that f ca is the rate of change of f
Similarly f Cn is the rate of change off
Now when f ca o fee is increasing

f la 20 TO fca 8 decreasing

So f a so f ca is increasing

f n so f en is decreasing

Thus when f Cx o their f Cn is increasing
the slope of the tangent line to tent is

increasing fee looks like

concave up

slope increasing

Similarly when f Cn Lo fkn is decreasing
fan looks like concave down



rthees

f Cn is concave up on an interval I if f Cn o

0h I

fCn is concave down on E j f Cn Lo on E

7

Deff A point c in the domain offee is called

an inflection point if the concavity changes at
C i e fen becomes concave down from concave

up or vice versa

If c an inflection point f c 0 or fcc DME

compare this with critical point and fin

a f b
inflection point



Quee find the intervals of concavity for
far 325 1524 2oz 1 4

SOI f Cn 15
4 2023 Gose

f ink f cab
6023 6022 1202

602 m21 se 2

Gox Cut 2 Cx D

f se exists everywhere ant f Cn 0

at x o 2 2 and se I

O These are the inflection points

if UE L a 2 p f Cn co concave down

tf see C 2,0 o f Cn So concave up

tf ke fo L o f n 20 0 concave down

tf see Lia f n 20 concave up



Que find the intervals of concavity of fish I
z

Solin f in I
se 2

and f Cn 223

to f Cn is never zero and f n DNE at n 0

However se 0 is NOT in the domain p x D

is not an inflection point

If Ke C a o f Cn Lo concavedown

K C Co a f Cn o concave up

We'll use the concavity for aure sketching in the
next lecture

Before that let's see how to use f Cn forfinding
local max meri

Second Derivative Test for localMaxlmin

Let c be a critical point of fin f'a7 o or f en
DNE at c



Then if f c o c is a local min

f cc so c 8 a local max

Que find the critical points ant local maximin

G fan KS 32.2 9 set 1

Sod for critical points

f Cn 3se 62e 9 3Cz2 2x 3 O

o 3 se 3 sett D

D se 3 and 2 1 are the

critical points as fkn exists

everywhere

To check local max min we use the 2nd derivative

test

f a Gz 6 6Ca D

f z 6 3 1 1230 D 2 3 is a local
then

f f l 6 2 1 1220 see I 8 a local
Max



Remark
my

8

You can also use the first derivative test for
local max min You will get the same answer

Be careful with the 2ndDerivative Test

f e so local min and NOT
local maxi

f c so 0 local mare

O X X O


