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Gate w ay {De rivatives

Help She et
T hisshe etisto p r ovide you with furthe r infor m ation asyou w ork towa rdachie ving 90% p ro c̄ie ncy on this

gatew ay aboutde rivative s.A syou lookthrough the ke y ide asbelow,try to cr e ate a r e alistic p ictur e ofw hatyou
unde rstandandwhatyou don't| the r̄statte m p tatthe gatew ay shouldhelp you with this.W hile p r e p a ring for
the se condatte m p t,you shouldtake fulladvantage ofw orking with your p e e rs,se eking help from othe r stude nts
(both in thiscourse andothe rs),se eing the p e e r counselorsandp rofessionalsta® atthe C e nte r for Te aching and
Le a rning,andtalking with your p rofessors.

You ne edto know how to take the de rivativesofthe following typ esoffunctions,or how to use the following
rulesto n̄dde rivatives.E xa m p lesgive n a re functionsyou shouldbe able to di®e re ntiate.

1.y= ax .The de rivative ofax islna¢ax for any constanta.O bviously the e asiestcase isa= e be cause the n
ln e = 1.Ex: y= 5x

2 .Chain R ule.
d
dx

f(g(x ))= f0(g(x ))¢g0(x )

E x: y= (3x 2 + 1)3

3.Chain R ule {Multip le Tim e s.Ge ne ralize the above.So for the com bination ofthre e functions:

d
dx

f(g(h(x )))= f0(g(h(x )))¢g0(h(x ))¢h0(x )

E x: y= cos2 (3x + x 2 )

4.af(x ).Thisisa com bination of1.and2 .above anditsde rivative islna¢af(x )¢f0(x ):E x: y= e cos(x )

5.B asic functionsandconstants.R e m e m be r thatthe de rivative ofany constant,eve n \w eird-looking"
oneslike e,¼,ln 2 ,isalwaysze ro. T hroughoutthisgate w ay,you also m ustknow the de rivative of allbasic
functions{p olynom ials,exp one ntials,naturallog function,trig functions.E x: y= cos(x )+ ¼

6 .Q uotie ntR ule. µ
f(x )
g(x )

¶0
=

g(x )f0(x )¡ f(x )g0(x )
[g(x )]2

E x: y=
cos(x )
x 3

7 .Chain R ule,Pr oductR ule,Q uotie ntR ule.In thisp roble m you m ustcom bine atle asttwo ofthese
rules.E x: y= sin(x e x )

8.N atur alLog.R ecallthatthe de rivative ofln x is1
x .How eve r you m ay also have to utilize the chain rule

ifthe re isa function of x inside the natur allog function.E x: y= ln(cos(x ))

9.ProductR ule.
(f(x )g(x ))0= f0(x )g(x )+ f(x )g0(x )

E x: y= cos(x )ln(x )

10.Polynom ials.Ex: y= x 1994¡ x 2 + 400
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