
Math 110 Fall2 000Class2 6 : Friday O ctobe r 2 7

A p p licationsofDe rivatives: Finding Maxim a andMinim a
In Unit2 ,w e have le arnedhow to di®e re ntiate any function. In Unit3,w e willbe thinking
abouthow to ap p ly the de rivative to a variety ofsituations.

Gr o up W o r k
W e a r e alre ady aw ar e thatthe de rivative givesusq ualitative inform ation aboutthe sha p e of
the function.You m ay r e callsom e ofthe following conce p ts.B egin by l̄ling in the ne cessary
inform ation below :
function de rivative illustration

incre asing

ne gative

le vel(°at)

unde n̄ed

ste e p (rising or falling)

sm all(p ositive or ne gative)

straight(ho rizontal)

straight(slanted)

CriticalPointA p oint(c;f(c))iscalleda criticalpointofa function f(x )iff0(c)= 0 or f0(c)
do esnote xist.
E xtr e m um T he m axim um o r m inim um value a function f(x )outp utson a p a rticular dom ain
iscalledan e xtr e m um o r e xtre m e value.T he p luralise xtre m a.

The FirstDe rivative Testfor n̄ding LocalE xtr e m a Let(c;f(c))be a criticalp ointin
the dom ain off(x ):

Iff0(x )isne gative to the le ftofc andp ositive to the rightofc,the n f(x )hasa local
m inim um atc.

Iff0(x )isp ositive to the le ftofc andne gative to the rightofc,the n f(x )hasa local
m axim um atc.



GlobalMinim um andGlobalMaxim um T he ide a of n̄ding globale xtre m a isve ry im p o r-
tantin wordp roble m s.

f(x )hasa globalm inim um atp ifallvaluesoff(x )are gr e ate r than or e q ualto f(p ).

f(x )hasa globalm axim um atp ifallvaluesoff(x )are lessthan o r e q ualto f(p).

How to n̄dLocalExtr e m e s

1.Dete rm ine the dom ain ofthe function andide ntify the e ndp oints(ifany).

2 .Findf0(x ).

3.Findallrootsoff0(x )= 0in the dom ain,and n̄dwhe r e f0(x )do esnote xist.

4.Use the FirstDe rivative Testto locate any locale xtre m a.

How to n̄dGlobalE xtr e m e s

1.Dete rm ine Locale xtre m es(c;f(c)),asabove.

2 .Ifthe D omain = [a;b],then che ckthe e ndp ointvaluesf(a)andf(b)anddete rm ine
w hich value am ong ff(c);f(a);f(b)gisthe largest-thisisthe globalm axim um ; the
sm allestisthe globalm inim um .

3.Ifyou do nothave a closedinte rvalfo r the dom ain,the n the la rgestlocalm axim um
isthe globalm axim um ,andthe sm allestlocalm inim um isthe globalm inim um .

E xam p le 1Findthe inte rvalson w hich f(x )= x 3 ¡ 3
2 x

2 isincre asing o r de cr e asing.

Inte rval
Testvalue
Sign off0(x )
Conclusion

E xam p le 2 .Findthe r e lative e xtre m a ofthe function f(x )= x 4¡ 6 x 2 + 7 anddraw a sketch of
itsgra p h


