
 

Elementsof Calculus Session10
Week5131

Prof SorenPetrat ConstratorUniversity
lecturenotes fromSpring2025

3 Differentiation in OneVariable

3 2 Theoremsand Applications

TopicforWeek5B CriticalPoints InflectionPoints andGraphSketching

First wediscuss criticalpointssuchas minimamaximacuspsThenwediscussqualitative
featuresof graphsoffunctions

Definition let f ab IRThenanypoint celabwith f c 0 or wheref laldoesnot
exist iscalled criticalpoint

Ex f x has a criticalpointat s 0 since f loldoesnotexistthere
ftp.gg

fix has a criticalpointat c 0 since f 101 0 there

Note If f has a localextremevalue i.e a max ormin at a andis differentiableat
then f l l 0 seeWeek5ASession

If f is not differentiableat a but is decreasingtotheleftandincreasingtothe

right it has a minimum Maxforincreasingtotheleftanddecreasingtotheright
Ex H at x 0

deletingFteasing



Extremevalues canalsobeendpointsof closedintervalsofdefinition Imax
I 1

Sufficientconditionsfortheexistenceof an extremevalueat x are

f txt changessign
f x 0 f x existsandisnotzero andcontinuousnear x

If f x 0 then f is increasingnear Sincef kt O f mustchangesignfrom
to so f has a min at x

Analogous If f 1 1 0 then f has a max at x

Note Apoint where f x changessignis called pointofinflection

Example f x1 1m Here f IR IR so f isdifferentiableanywhere
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f 1 1 0 at x 0 and f x 0 for 0 f isincreasingforx 0
f x co for co f is decreasingforx 0

f has a globalminimumat 0



Checksecondderivative
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f 01 3 0 so we seeagainthatthecriticalpoint x 0 is a minimum

Moreover f x
3

is changingsignsat 1

At x 1 f changes from to

At x 1 f changesfrom to

concavedown
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Ingeneral if wewant tosketch thegraphof a functionwithallqualitativefeatures
wehave learntabout so far we canproceed inthefollowingway

1 Whatis thedomainofthefunction

2 What are they intercepts floiland x intercepts solutionstofix 0

3 What arethehorizontalandverticalasymptotes

4 Discussthefirstderivative criticalpointsandextremawhereis f increasing decreasing
5Discussthesecondderivativepointsofinflectionwhereis f concaveupdown

Wedisinssexamples in theExample Session


