—_ea_th_a%— i Fiad S
3%+ 1) x




iﬁ_{_d_%%i;r i Fiad S
3+ 1) =

eSx 3J£+I

U=
d G

Inta = 5v + é e+ 1) - 4 In(@C+ )

Ex:
5% 3
2 2
Poe: o=l 22 x le adu
QC ST+ 2K +1 G+ )




n Nn-1{
A =N




e.j. Let 8=7¢_" , x>0 . Find -ga-
Note : The Power is NOST a constart. we cannst use -the -famoJar ad;'1“=m‘:‘-'.

Y=

IV\ 8 = Inxx=x'nx

diﬁe:revvhafe both sides with resFecE ‘o = .
—%%ﬁ«lma,x.%

= IV\7<.+I

gﬁ- =(|nx+l)«a

= (lnw +1)x™



—gﬁ_ilndjgﬁmt’we)

Sw >
|




Q.j. (2nd  devivative)

i

Suﬂwse '134- 83 -31‘6 =0 , flncl g_g‘_' and

G \33-316 = O
B4y 9 - 33'2’1%‘4{ -0

d'lﬁeyevrha’('e both sides  wirth Tesrec{? ‘o = asaivx.

dg ;.2 d
i‘g_,_ -d—:“-('a =) -(3-1")(2%3{-—!)
dx:. ( %z_ x)z

Sub. Sﬁ-:-%‘_% back o express ﬁg‘% in terms of «_and 4 cml‘&, rf You warrt
Niskﬁmare 4



AFica'b’(on of bﬁemﬁwom:

eq Bactevia in closed envivonment  with wnutvition
What l'\aﬂams :
+ Number o-f bactevia Increases as rFlewha cf nabition  at the beﬁ'w\n'mjA
- Nuwmber D)Q bactevia decreases as nsbition s wo longjer sufficient. o
Swppert a |a.r3e nuber of bactevia .
Suﬂ»se the wumber cjl bactecia £ hows after the stark of the expeviment
is modeled ‘ma +he fmcam

N&(’.)=%§(:.fs CHromsand ) . t20.



® Number u‘f bacteria at +the loejivw\ivs
=N(o) = s/e ~ .84 Cthousand)

el £+
4y - 10e” ~(lottb)e
® Nw - =

_ —lot+&
- sE+l

e
N'Ql:) >0 & -lot+5%0 & +<o05
Nw)<o « -lot+5<o <« +>05
Ist devivative check = N&) aflbing max. whew +£= 0.5
Max. number of bactevia = N5 = lo0/e'® o 233 Cthousand)



. - h _| lot+s
® -!_—ll_v>!/l+°° Nee> w e ?

‘>4

=0

l.e. Extinct evevcbm.ll-a!

-+l
-10e. - (lot+5) e-t*(

@® N -

26k
e( 2]

_lot-15
- Ay

<
N”Qb) >o &
NI&:) <o &

‘Foil'\'b

Recall

[Ot-15 >0 & +>158
Iot-15 <0 & +<I.85

af xwflecaon = (1.5 ,NUS) = (1.5, 1.64)

: |§ fF(vo s.a 'Fofar\owﬁal ’
+then liw\ -‘ﬁx =0 .

AR €



On the other hand, N® attains mim when +£=1.5

N8 = -1o/e"® =223

i2. Number 05 bacteria decreases wost voer'-dlaa at =15 and
clecreas‘mS vate at +=15 s 223 -thouwsand / hour.



e.ﬂ. A wanager O)Q a Com):ama_ , detevmines that + wmonths szﬁer 'lv(rbiartinj

an advevﬁkbv\j covw,>aijn , the vumber c‘f 'Fmducfs will be sold s estimated lma

P(£)=_b?:_1 'ZJ;—:-:S“S (Hhousard ) , t=2o0.

) Find Py and P .

b) At wvhat time will sales be maximized 2 What s the maximum level sf sales ?

) The manajer 'Flans ‘o ‘terminate -the adverbtsinj C.om‘Faijn when the <sales rvate
is minimized. When does ™ occur ?

a) ])’l rect cOmeba'(:T on :

P> 1

Vs et

Py, 2% _ 18-3
f‘ oy @ T @y

Piy-_6 _ F _ 6t-bo
% ERP ED)F T et




b Sohe Pw) o

'PI(-t) <o

_Igﬁ_ > O ﬁi <O
> TSy

1£-3t >0 (. 4t20, £+3>0) 18-3t <0

+t<6 +>6

(Pt i s-tvictlna increasinj when €<b and stﬁctls decrea.si»ﬁ when t>6 ,
Peb) s continuouws at  £=6.)

o P attaing maximum  when t=6. (%3 Ist. devivative check.)



OR: (Eca observation , P®) can be diﬁzerorbated injaiv\’rtela mav\a —times ,
so if P attaing maximam / minimum at £ote, we must. have Petd-0 ,
that's wha we. consider -the e.7wz‘(:“«on P -o.)
P -0
J18-3 _

EY
t-6

(Prk “his moment , we onl&a know (6, P)) is a Sfa’ﬁionarqa 'Foﬁv\'(: )
-P,E(:) =-l§‘;— <0

o P attaing maximum  when t=6. (%3 2nd devivative check .)

8

Maximum sales level = Py = lés:




@ (n )eact, we. wart. to  wminimize '-Pl(-b) now 2

We chrha Ist denivative check o Py , ie. ook at Pty . )

Sclve 'Pll(-t) >0 'P"(-t) <o
&t-6o | o &t-6o . o
) )t
Gt-6o>0 &Gt-bo <0
>0 < <0

o Py ataivs minimum  when =10 (%3 Ist. devivative check.)
C(Nete : (10, PUo)) is a 'Foiwt cf iwflecﬂon.)

Yty
OR ! -P('b - 18 288 o 252-18¢
R ) oy s DS

Plo = —:f:—s >0
P,(ﬂ attoins  minimum  when £ =10. (%8 nd devivative check .)



"um P =5

‘/'b/ 4>+

VHJ 0,3




AN Sales vate at 4+ = P

= S[o‘}:e. df 'l'hg_'Jcay\Sevrt e
31, at. &, Pd)

Meav\ina ci}? minim‘uzin% 'Pé(:) in ',bav-(: @ .




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

Smﬂ)ose x and Yy are variables related b‘& an ec,ua'('.lom . but beth of “thewm
con Further be vegarded as Functions of a tid vadable + .

(ie. X&) and Yo )

(sz‘(:e.n : t = time )

Then ,thcrt diffemha:b‘uon helPs +to gre a relation between jt_ac and 3_% .



e.a, Relation of "Follutblon and 'Fo'rula.‘(:lon cf -flslf\.
Level cf ‘Fthlavt't = = 'Fa\rﬁs 'Fer million (’FFW\)
Number cf flslr\ = F
Given F=-32000

3+
Whein ~there are  Uooco -:’f\‘sk (cfb e lake |
“he -Fstla'\-\ovx s 1V\creos‘m% abt the rate c]Q LYy ‘F-rw\/ Year .
&t Wk et s the -f!sbx -Fchlctb\on d/w\am% at s time



e.g, Relation of 'Follwblom and 'Fo-rula:b'lon cf -flsl«.
Level of ‘Fd[bh‘av('t = = 'Farﬁs 'Fer million (’FFW\)

Number cf flslr\ = F

= 2V ooo
quvey\ E 2+

Whein ~here ae  Uooco ‘f‘Sl'~ (cfb w the lake |
the. ‘FﬂFbl&l‘HOV\ IS Mcreos‘w% at the vrute c]Q LY 'FFW\/ Year .
B what  vate s the -f!s"\ 'qu;uxla'b\bm dwg\h% at s tiwme O

twme : t Cyears)

F = 4ooo
% =4 (ivxcvea\s?vxé , %—z >o—; dacreosivxa , —f{é <o)

o ax -
-2 when F= 4 F=tlooo



w ldea : A?Flla 'IMFle'E el\-%areﬁhaﬁm ‘o “the e%u\a-b\ow
- 33000 WSrita +
E- = -:-DEC ond ahﬁerwhar(-e respect o

SF _ d (2ooo) _ d (Rooo) YRR
Jdt T W€ Nz4x dx(?yhr-;_) 3t (P’I’F“a han cde)
dF . —lbooo ok

St HKERY St

b

il DOFS P x="



Recall : F = 332000

24K . when ~ = 4ooo
Aood = X000
3+
« =5
dF _ =lboos < _ =lboos

H * Herky F T Seeessy ¢TI0 e e

Note : Reasonakle !

o

S_jﬁc =lh>o . e polstmdt i nereasing
dF _
J€ = ~toso

. le. 'Fsrl/\\é.'ﬁbw uf ;fslf\ is dp.crec\smg i



e.%. A hot ar balloon v‘ns'mS sﬁraijh-b up fmw\ a level -fie(d is tracked b‘a
an observer Jo00wm -_f\rom +the hf(""ﬁ -Fo'm-(:. Bt e momest e observer's

elevation anj(e is T/, the anﬁle is Increasiv\j at the vate o.1 rod/min .
How fos(: 1s the balloon vis‘mj at that womert 7



e.%. A hot ar balloon v‘ns‘ms S‘Erain: up :‘frbm a level -fie(el is tracked b‘a
an observer Jcowm 'f\rom “the hf(:oﬁ Fo’:vr(:. Bt the moment -the observer'’s

elevation a.nj(e s T/, the anﬂle is zncreasinj at the vate oO.1 vad/min .
How jeas(: is the balloon vis‘mj at that woment 7?7

%_% =0.1 rad/min ,‘F
when o=F %q >
4 when e=—§-
Obsenver /1 ° ¥

300m



e ey v 5.

U =2w0+tan O

d
dng?eyzmhmb_ojh_sdgs_ud:k_cesF& +o £,
JJ

Q%— = 300sec’e S

fa T
When O=Tt/2

4 | 300se*T . 0

ac

= DO m/min




