
Math 110 R e vie wing for E xam 2 Fall2 000

Lim itsandContinuity

A lthough you do notne edto know the for m alde n̄ition ofa lim it,asdevelo p edin lab,you do
ne edto know thatlim x ! af(x )e xistsif andonly iflim x ! a¡f(x )andlim x ! a+ f(x )existandare
e q ual.The n lim x ! af(x )e q ualsthiscom m on value.

You do ne edto be fam iliar with the rulesfor lim itsandthe p a rticular lim itson the Lim its
handout.Thism e ansyou ne edto be able to ap p ly the m yourselfandto re cognize w he n the y ar e
being usedin a de rivation.

You ne edto know w hatitm e ans,both gra p hically andin te rm sofa lim it,to say thata function
fiscontinuousatx = a.

1. Give n f(x )=
x 2 ¡ 9
x ¡ 3

(a)E valuate lim
x ! 3+

f(x )
(b)E valuate lim

x ! 3¡
f(x )

(c)E valuate lim
x ! 3

f(x )
(d)Isf(x )continuousatx = 3?

2 .Use the factthatln(x )iscontinuousfo r x > 0to e valuate lim
y! 0

ln(1+ y)
y

.

De n̄ition ofthe De rivative andLocalLine arity

You shouldknow andbe able to a p p ly both fo rm softhe \lim it" de n̄ition ofthe de rivative.

You shouldknow thatthe de rivative isinte rp r e tedboth asthe \instantane ousrate ofchange "
of a function ata p ointandasthe slop e ofthe line tange ntto the grap h ofthe function atthat
p oint.You shouldbe able to draw a diagra m illustrating the re lationship betwe e n a function gra p h
anda tange ntline,andto cor r e ctly use the sym bols¢ y,¢ x ,dyanddx in labeling thisdiagra m .

You shouldbe able to n̄dthe e q uation ofthe line tange ntto the grap h ofa function ata p oint
whe r e itisdi®e re ntiable,andto use thisap p roxim ate the function ne a r thatp oint.You shouldknow
to w hatthe te r m slocallinearization,Microscope A p p roxim ation and̄ rst-degre e Taylor polynom ial
r e fe r.You shouldknow Taylor'sThe or e m and,in p a rticular,know the lim itp ro p e rtiesofthe e r ro r
te r m .

You shouldknow thateve ry di®e re ntiable function iscontinuous,butnote ve ry continuous
function isdi®e re ntiable.
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3.(a)W hatisthe di®e re nce betw e e n saying thata functon iscontinuousata p ointandsaying
thatthe function isdi®e re ntiable atthatp oint?

(b)Give an e xam p le ofa function thatiscontinuousatx = 1butisnotdi®e re ntiable the r e .

4.Letf(x )=
1

x ¡ 1.Findf0(x )using the de n̄ition ofthe de rivative. Isfdi®e re ntiable at
x = 1?

5.Findthe e q uation for the line tange ntto the curve y= x 2 atthe p oint(¡3;9).

6 .Conside r the function g(x )= x 2 + 4.T he r e a r e two p ointson the gra p h ofthisfunction that
have tange ntlinesw hich p assthrough the o rigin (0;0).Findthose two p oints.

R ulesfor Di®e r e ntiation

You ne edto know the ge ne ralrulesfor di®e re ntiation andthe de rivativesof the p a rticular
ele m e ntary functionslistedon the De rivativeshandout.You ne edto be able to a p p ly the m yourself
andto re cognize w he n the y ar e being usedin a de rivation.

You shouldbe fam iliar with both the \p rim e " and\di®e re ntial" notationsto indicate a de riva-
tive.You shouldknow how to di®e re ntiate an e q uation im p licitly de n̄ing one va riable asa function
ofanothe r,andto solve fo r the de rivative ofthe de p e nde ntva riable with resp e ctto the inde p e ndent
variable.

7 .Di®e re ntiate the following functions.Do N O T sim p lify.

a.p(x )= ¡4x 1
3

b.q(u)= 5tan(u)
c.r(µ)= sin(µ)e µ

d.h(t)=
t4

ln(t)
e.g(x )= cos(x + e 5x )

8.The function s(x )= q(p(x ))isa co m p osite function builtfro m the functionsin Proble m #7
above.Use the Chain R ule to n̄dthe de rivative ofthe function s(x ).Do N O T sim p lify.

9.Sup p ose w e have functionsf(x )andg(x )such thatf(1)= 4,f0(1)= ¡2 ,g(1)= 9,and
g0(1)= 3.Leth(x )= f(x )=g(x ).Findh 0(1).

10.Sup p ose x 2y+ x y3 = 1.Findy0(x ).
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