
Math 110 Fall2 000Class2 7 : Monday O ctobe r 30

A p p licationsofDe rivatives: Finding Maxim a andMinim a
Concavity
T he se condde rivative f00(x )givesusinfo rm ation on the concavity ofthe grap h off(x ).W e
say a gra p h isconcave up ifthe grap h staysabove the tange ntline,anditisconcave dow n
ifthe grap h staysbelow the tange ntline.

Iff00> 0 on an inte rvalthe n the grap h off(x )isconcave up on thatinte rval.

Iff00< 0 on an inte rvalthe n the grap h off(x )isconcave down on thatinte rval.

CO N C A V E UP CO N CA V E DO W N

De n̄ition A p ointatw hich the function changesconcavity iscalledan in°ection p oint. To
n̄dan in°ection pointw e setf00(x )= 0 or check whe re f00DoesN otE xist(D.N .E.).

To n̄da p ossible in°e ction p ointw e che ck w he r e f00(x )= 0 or w he r e f00(x )do esnote xist.

Se condDe rivative Te stfor localm axim a andm inim a
Let(c;f(c))be a criticalp oint.

Iff00(c)> 0the n (c;f(c))isa localm inim um .

Iff00(c)< 0the n (c;f(c))isa localm axim um .

Iff00(c)= 0the n (c;f(c))isa p ossible in°e ction p oint.

E xam p le s
[1].Sketch f(x )= 1

6 x
3 ¡ 2 x by dete r m ining alllocalm axim a andlocalm inim a andin°e ction

p oints.

[2 ].Sketch f(x )= x ln(x )on the inte rval0< x < 1.



O PTIMIZA TIO N
W e willde alwith som e r e allife p roble m sw he r e itisim p o rtantto n̄dthe m axim um and
m inim um value ofso m e q uantity.So in som e se nse w e a r e trying to op tim ize the value ofso m e
q uantity.A llthe techniq uesfor n̄ding such valuesm ake up the ē ldcalledoptim ization.W e
shallbe able to a p p ly our e xp e rie nce with m odelling togethe r with our knowledge ofthe First
De rivative andSecondDe rivativesTeststo help usin our op tim ization e®o rts.

E xam p le s
[1].Show thatthe r e ctangle of x̄edp e rim ete r P w hose ar e a isa m axim um isa sq ua r e.

[2 ].A r o m an window isshap edlike a r e ctangle surroundedby a se m i-circle.Ifthe p e rim ete r is
L fe et,w hata r e the dim e nsionsofthe window ofm axim um a r e a?


