
Math 110 R e vie wing for E xam 3 Fall2 000

Maxim a andMinim a

You shouldknow w hatism e antby a localor globalm axim um ,anda localor globalm inim um
of a function.You shouldalso know how to use the r̄stde rivative to n̄dp ossible locationsof
m axim a andm inim a,andhow to use the se condde rivative to tellw hethe r a criticalp ointisa local
m axim um ,a localm inim um o r neithe r.Don'tforgetaboutp ointswhe r e the r̄stde rivative doesn't
e xist(including e ndp oints).

Concavity andIn°e ction Points

You shouldbe able to inte rp r e tthe sign ofthe se condde rivative in te rm softhe concavity of
the grap h of a function.You shouldknow w hatan in°e ction p ointisandhow to use the se cond
de rivative to n̄dthese.

R o ots

You shouldknow w hatism e antby a ro otofa function andhow to n̄dthe m by facto ring or
using N ewton'sMethod.You shouldunde rstandhow N e wton'sMethodworksandhow itde rives
from the tange ntline ap p roxim ation ofa function (i.e.the Microscop e A p p roxim ation).You should
also know aboutthe kindsofp roble m sN e wton'sMethodcan run into,andthatthe r e m edy for all
ofthe m isto try a di®e re ntinitialguess.

B e havior ofa Function atE ndp ointsofan O p e n Inte rval

Ifyour function isde n̄edon a closedinte rval,you can che ck itsvaluesatthe e ndp ointsjust
by e valuating the function the r e. How eve r,ifthe inte rvalisop e n atone e nd(including ifthe
\e ndp oint" is¡1 o r +1,you ne edto be able to dete r m ine w hatvalue the function ap p roachesat
itsargum e nta p p roachesthe e ndp oint.Thisinvolvestaking a lim it.T hus,you ne edto know w hat
ism e antby lim x ! 1 f(x )andlim x ! ¡1 f(x )andhow to e valuate these lim its.Gra p hically you ne ed
to know w hata horizontalassym p tote is.W hethe r your e ndp ointisatin n̄ity or not,ifyour lim it
hasthe fo r m 0=0 o r 1 =1 you shouldknow how to use L'Hosp ital'sR ule to e valuate the lim it.
(Thisrule is,once again,basedon the ide a oflocalap p roxim ation ofa function by itstange ntline,
i.e.the Microsco p e A p p roxim ation.)



O p tim ization Pr oble m s

T he r e a r e m any p roble m sin m athe m aticsanditsap p licationsw hich am ountto n̄ding a global
m axim um o r m inim um value ofa function on a give n dom ain.In the lastw e ek you have hadlots
ofp ractice solving p roble m slike these,w he r e you ofte n r̄sthave to dete r m ine w hatfunction you
ar e o p tim izing.For the e xa m you shouldbe p r e p a r edto solve sim p le p roble m softhistyp e.

Q ualitative Solution ofR ate E q uations: E q uilibrium andIn°e ction V alues

A r ate e q uation ofthe for m y0(t)= F [y(t)]givesusinform ation aboutthe r̄stde rivative ofa
solution y(t).B y di®e re ntiating thise q uation with resp e ctto t,you can getinform ation aboutthe
se condde rivative of a solution.You shouldknow w hatism e antby an e q uilibrium value andan
in°e ction value for such a rate e q uation,how to n̄dthe m ,andhow to use allthisinform ation to
sketch ap p roxim ate solutionsto the rate e q uation p assing through di®e re ntinitialvalues.

SuggestedProble m s
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