e. 3 P) ma ev of a Cown]bama_ , detevmines that + wmovtths af(:&f 'lv(rb'\a.'t'mj
an advew‘:'ls’blv\j comraiﬂn , the number cf *rvoclucﬁs will be sold s estimated lo.a
3 o >0.
Pety - == —(-t-c:'l)" +5  (thousand) . t=2o0
@) Find Pt and P .
b) At what time will sales be maximized 2 What s the maximum level cf sales 2
o) The manajer 'Flans +o tevminate —the adver(:?siv:j comFaijn when the sales vate

is wminimized. When does ™ oceur ?



—MMC:E_CQMFJMENNA :
+ 5

Pay-_3 __n
) "b+’). (-t-«-‘)f
Pay--_2 2% _ 18-3t
(-t+ € D
-P(-(- ) = _ s > N _ _&t-60

(-tﬁ‘ DY et




b Sohe Pw) o

'P’(-b) <O

_'gi > O —lgﬁ- <O
> >

18-3t >0 (. 4t20, t+3>0) 18-t <o

+t< 6 +>6

( Pty is S'tvic(:lna increasinj when t<6 and sbnctlg decreasi»«ﬂ when €56,
Peb) s combinuous at  £=6.)

S P attaing maximum  when t=6. (%8 Ist. devivative check.)

Maximum sales level = Py = %Z




OR: (Eca observation, P@) can be diﬁzereyrﬁactecl inf“m‘rtela M\(\ —+times ,
so ff Peo attaing maximam / minimam at £ete, we must have Petd-=0 ,
that's wlna we. consider -+the e7ua‘(:'lon P -0o.)
Pew =0
t-6

(Bt s moment. , we oy know (6, P®) is a Sttionany peict )
P =—% <0

o P attains maximum  when t=6. (Ea 2nd devivative check .)

Maximum sales level = Py = %



@ (la )Qact. we wartt £o minimize. PE) now 2

We aFrlg Ist devivative check 4o Pty , ie. look at Py, )

Sohe Py >0 Py <o
&t-6o - o &t-6o . o
ED D
&t-60>0 6t-60 <O
<>1(0 € <0

o P attaive minimwn when =10, (%3 st devivative. check .)
(Note : (10, PU®) is a 'Fciw(: cf 'mf‘ecblow.)

OB . ey I8 288 et
R Pe (-t+>.)4+ EDF DS

Plo = —:f:—s >0
P,(ﬂ attains minimum  when £ =10. (%3 nd devivative check .)



/K\ Go,3L) lm Pew -5

[ e v T

vH o

v
t




Sales vate at € = P

= Slo‘Fe_ csf ‘H'\ijanagvvh e

at. G+, P)

Nimizi




Q.j.

OARC 18 a rec-(:anjle inseribed in the
veaiovx bounded 'ota +the 'Fosi-l-::ve_ coovdinate
axes ond the curve ca =€* Find 4he

maximum area of +he rec-(:angle.

Moximize a func-tion 4
Danndewt variable i 7
|nele]>encle.wb vaviable : 2

\




Q.j.

OARC 18 a rec-(:anjle inseribed in the
veaiovx bounded 'ota +the 'Fosi-l-::ve_ coovdinate
axes ond the curve ca =€* Find 4he

maximum area of +he rec-(:angle.

Moximize a func-tion 4
Danndewt variable : Avea cf oARC, A
|mle]>encle.wb vaviable =«

\




Avea o)‘? OARC = OA x AR

A - we™* x>0
g et
- AN
-%
= e (1-=)

oo £

A
(0]

e*(1-x)>0 e*(1-x)< 0

I-=x >0 I-xX < O

I >= | <«

A aftains  maximum when x=1

Maximum area uf OARC = AW = I-e-' = e"




rRmm:l;;Hgﬂ:_lmF_or(uw(: issue. :




Relative. Rates

gmﬂ)ose x and Yy are vaviables related lma an ecrucr(:lom . but both of “thewm
Coan j‘?w-tlr\er be reaavdecl as 'ft«nc:(:iovs cf a_third vaviable -+t .

(ie. x&) and Y )

(Offe.n : t = time )

Then ,thcrt d?ffmwaaﬂm helPs to gre a relation between 3',(:—1 and % .



e.g, Relation of 'Folludzlom and 'Fo-rula'b'lon :f -flslr\.
Level uf ‘Fd[bh‘av('t = = 'Farﬁs 'Fe.r million (’FFW\)
Number cf flslr\ = F
Given F--32000

3+
Whein ~here ae  Uooco f‘\sk (c\%, w the lake |
the. -Fﬁfularhovx s Mcreos‘m% at the rete cjl L4 ']D‘FW\/ ygar .
B what  vate s the -f!s‘r\ 'Fcl;mlaﬁbm C‘wa\'\% at s tiwme O



e.a, Relation of "Follurb!on and 'Forula.‘(:lon ?f -fislf\.
Level cf 'FquJavct = x 'Fa\rﬁs 'Fer million (’FFW\)

Number c‘f flslr\ = F

- 22000
G:(ivey\ E 215

Whein ~there are  Uooco f\‘sk (cft, e lake |
the. -Fstla-\-\cvx 1S vacreqs‘m% bt the rate o]Q LY -ls-rw\/ Year .
&t Wk et s the -f!sbx -FcPulctb\on dwgwg at s tiwme O

©tiwme : £ Ctaeavs)

F = 4ooo
% =4 (incveasivxé , %—z >o—; c].ecreasina , —fl—’é <o)

o (= . -
d—_t = ? N»\Q.V\ dt = l'q' . F—L‘-DDD



i Idea, : A—ﬂ:lta 'IMFchJrE c:b‘r%a‘ewﬁahw\ ‘o the e%wraow

avaszﬁemmm@m@—c

_Dooo_

F= 3+
dF _ (000
<€ < +Jc
dF _ —lbooo oh
St KRR
cbe _
L

DO‘FS ;

- g (e

x="7

o000 )
3+J=

hai



Recall : F = 32000

24K . when = 4ooo
Aood = 2000
3+
« =5
dF _ =lboos < _ =lboos

F * Herky F  Sseessy | TTTO Ehpe e

Note : Reasonakle !

o

S_jé =lh>o . e polsmdt i nereasing
dF _
J€ = ~toso

. le. 'Fsru\d'ﬁb\« uf ;fslf\ is Q\p.crec\smg i



e%

e S'FQEQI = J—f % distonce between the strect ligk‘t and him.
T =~ ~ < - T
sStreet 3W\ = F -
lighrt i T ~ e
g \L J&ﬁ —_—
m shadow

rute Sf C‘/\WGQ c'f e Sl/\quewo when he 1§ 8m awaé —f«w
the  strect gt = 2



movi why ?
- e > e
e
e Tr-
l. - - .
J/ \L J&ﬁ =~ - e the 'b'F Df +the shedow
€« X S>< 'é S
Scliog-as_squcin_alzog . asl 2 et
x Xy
.8~ = l.’lg
3-;( = 3“3— Furt\nermove, .

diﬂ?eyewhafe both sides with resFecE +to +. What is the s-Feeel of —the. tp

0)2 the. shadow ?
3(F)=2 %g» Aps : cl(;:gag !




Mav-s'mo.l Analasis :

= lclea : \6 =f(‘>0
fl(x.,) = lim —ﬁ-&—ﬂ.'ﬁ-
AXS0

Qi&% l:f l'\>o,l>urtl'\183ma“.

fetorh) - Foo o —f = h
A

‘f(x‘,+l'\) —':Fb(.o) I




e.qg Neky = gDP of a cOuw‘:r% ., t Years a’f&ex 2015 .
£ +4t +300  (hilion dollavs)
2t + 4

NS

c\'\avxﬁe cg- &P Qlwr'mj -the -firs(: a(uarter cf 2o23
= N(&.25) - N(&)

~ N'(8) x 035

20 x O5

s

N(&.25) - N(R) = 5.0625




D) |s_&__a_3_og_d_zﬁ>mﬁmdﬂgn7 Why, 2
a

2) hlkla_duge__lm_'(:lﬂs_zFFMmzbm-)




IV\AQ.’JRV\'\'E& lﬂ'tesml :




eq; lf —feoa.x . Feo =%

then we have Féo =:fc-x) , so Feo 1s an antidervivative ujz f(—n).

However . consider F&O = *+C ., wheve C 18 a constant .
“Then , we still have Feo =—fcao .

_ﬂ'\erzj%re, antidevivative of a j?wcaon feo s NGST unia[ue..
That s wh«a we call “on” artidevivative. wstead of “the” antiderivative. .

Natural 7ue§biovx : l-f Fay and Qo are antidevivabives of fcvo ,
what is the velation between -‘them 2




Natual 7ues+jovx : lf Fay and Geo  are antidevivabives of f(ao ,
what is the velation between -Hiem 2

Answer : Feo and Geo differ by a constant.
proof - Suppose Feo - G = e
Let Heo = Feo - Geo
Then Heo = Fen - Gen =0
" Heo is a constant Function . e Heo=C for some. constant C .
ie. Feo=Geo +C

_n/\ere\fore . antiderivative o‘f a -fw\cbton feo s NoT uvﬁﬂv\e,
bat * s unic(ue. wp —+to a constant .



eq. lf jfeo=1x . Feo =
then we have Foo =f(-x) , so Feo=x"1s an antiderivative cf f(x) =2x
and all antidevivatives of f&) must be cf +he -form = +C. .

Geo =+ C ,% ‘rta— Feo=Geo =2x

™ <ame slope

/
T vevtical

Feo = “‘ronslation

> > >

'fw aﬂg x

7z




lf Feo s qﬂjmdgmysﬂ&_ﬁm_.MQ

in'te%mnd

[

f :’F(x) e = Fao+C




v

("fﬁoel-z_ e Fen+C







= i V\'X(O)

Note : S CUnkel + ) = &

4) rexdx= e

No‘&e: a‘fl;_(ex+ C.) = ex




