Chp t: Apphiations of Diffcrentiation

4.1 Mascimussn and Mininum Vahas
Lek ¢ be a mumber in e domaie D of o Funclinn £, Then £ is the dbsobabs maxinmam value of Fon D if Pl 2£06d) VxeD,
and £ is the absolale minimune value of £ on D if $(I< 46, Vx € D.
An alosshate masx/mis is semcbimes called o global moxt/mins. T mes i mite vabues of £ are called entreme valees of F.
£ is o boual mascimum of £ if $I 2000 v x ncar . $) is a bagal mininae of £ if £4) <60 i x wewr c.
Exlm“ Wuh:ltfism’mucunw [a,bJ, then £ alinins an albseluls max value Fc) and an absehale min valee £(4)
soms ¢,dGLa,bl,
Fermel's Thm: IF £ has a bocal max or min ab ¢, ad iff $1(0) exisls, $hen $0)=0.
A wrikical wamber of o fn £ is @ mumber ¢ i Hie, domain of £ 54 cither £() =0 or ) DNE.
Thm: IF £ hes a local maxc or min ot ¢, hen ¢ is a witical mmbo- of f.
The Uosed Tntoral Medhed: To find dhe absolule max {min valies of & cont fn £ on o closed inderal [a,b]:
1) Find the values of £ ot $hs critical mumbes of F in (a,b).
A)Find the values of £ of He endpoinds of the infenal.
3) The lugyesh of Hhas vahes is the aloselule rmax, and the small sl is i absolals min,

4.2 The Mean Value Theorem

Rolla's Them: Lot £ be cont an L[a,b] and 4 bl w (a,b) b Fl) =AW, Thae Je6la,b) 5.4 £'4) =0,

Mean Vakse, Thm: Lot £ e cont on [a,b] and &ff"ble o (o,b), Thew Jc6(a, b) 5. F'le) = ER2-22

Thes: I¢ £'(x)20, WYxtla,b), +hen £ is conslant on (a, b)),

Cor: IF £'(x)=g'(x), Vela, b, Hher §-9 is Lomlenl on G, b); Hab is, fdzgle) ¢ for some consimnt c.

43 bwi;i’ iees and }Tl:“ Shapes of Graphs
@) TF £'6x) 70" on an inleral, then £ is inocasing on Hhat inknal
b) IF £(x) £ 0 on an inlerrel, Hun £ is devcating on Shat infera ).
The Firsh Derivalive Tesk: Suppose thad ¢ is o eritical number of a cont fn F.
o) T #' changes Fram positive to negalive ot ¢, Hun # I local max atc.
) T# ' changes hom negalive o poslia at ¢, then £ hesa lotal min at c.
c) T¢ ¥ doaw} sigpn ab ¢, hen P hos o local max o min ot c.
TH Hhe graph of # Lies abowe al) of ids faugeds aw an inkornal T, Hhon Fis concave uprard on . TF it ks below all f i35
o T, then £is concave dowwward on I, (CC7 and LY)
A point P on o curve =800 is called an inbleckion point of £ if Fis cond Hhes and the corve hanges fram CCT b CCO
or &L b LP ok P,
Goncavily Test:
o) T £(¥)70 For a) x¢ I, then £ is CLY on I.
b) TP £"G0 £0 For all x6T, dhee fis CLL on T.
The Seond Devivabive Tesk: Suppose P is conk ncer c.
o) IF £'() =20 and £") 70, Hen £ s a Jocal min ot c.
W IF P'(e) =0 and %40, Hun £ hes a local max o} c.

44 Curve Sk
A) Domain: the sef D of values of x for which £60 ic defined.
g Tubercephs: The y-inkeceph is £(0). To find Hae x-inkeroephs, seb y=0 and sobe for x.

) Tf “?I;)-’-'“ﬂ) V6D, then § is even, 50 ids graph is symentinic abueb Hhe  -ais,
i) T8 - 0) = ~$0, VD, hwn £ is odd, se ils ’T is symmednc aboul the origin,
i) TP Pxep)s Pled, UeB, whee 70, hew Fis called o peviodic Pamlin with perind p.

The line =L is a horizanta) asymphele if ﬁ,'gﬂx)sl. or kinflx) =L,
i) The line xsa isawl-wdqstﬂuko‘? bk, () =2 00 w,ﬁ‘!ﬂs«):ta,

E)Imﬂgl Decreasing : Use +he mug/bm? Tesd.

F)Local Max/Min Valuts: Find the wibica mambes of £ Hen wse e First or Scond Derivaldive Tesk.

G) Goncawidy & Tubleckion Poinds: Find Hhe infleckion poiels of # (ohere £00) 20D, Hhoe use the Comcavidy Tk

0)



4.5 Oglimizalion Poblem

Steps :
1) Undesiond He problem.
")Dmoddt'aywn.
3) Tutwdwie nolation. Lek @ be Hie quantily to bx maximizad fminimized, and 0ssign symbnly Jo obher wnlewans,
4) Exprus Q in Yorw of Puse untwomns,
5) Rewvike Q i Jerms of owe veviable,
6) Find e absalude imax ov min vake. of @,
Firsk Deivative Test for Absoleds Exlrenee Vahes: Let ¢ be o cridica) number of a conk fiu £ defined on an inkona).
) IF £'60) 20 fr all xec and $'6040 Ror all x7c, thon £00) i3 Hhe alsolle max value of £.
b) T8 (0 <0 P all x6¢ and £60) 20 for ad) x7¢, than $(c) is e abrolyle min vakee of f.
Revamse Funchion for selling x wails o} prive ple) is RGO 530,
Profid Auncdiom is PGd = Rx)-CCw),

A fa Fis alled an anbiderivadive of £ an e inkenal T if F'(3)=F00 YxeT,
M=?anm’ﬂ~iﬂﬂn¢’$ o an inkorval I, Hhan He mest gencal andiderivalive of Fan T is FGOD+C fr cumlned €,
Formulas:

iderivadive
fe) FGe)
+glx) FGO+60G0)
%" (w-l) T
B nlxl
IQ‘ ‘:
casx sinx
Sinx -connt
se’x lonx
seox oy sex
f sin”"x
o o'
coshx sinhx
sinhx woshx




