eq let y- £ dE  Find
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& Ga >

(ma = 5%+ é n6l+1) - 4 ln(RxC+1)

Ex:
A Sﬁ_ - [S b2 M= e =Zn
ns. e+ 3w Gt

e.j. Let 3=xx , x>0 . Find %la-

Note : The Power IS NST a constant . we canncst use -the fomular

Y=

IY\ a = lnxx=xlnx
diﬁemwha-(-z both sides  wirth resFecE ‘o = .
—%%ﬁ- = [ + x-%

= IV\7<.+I

%l’%_ =(lV\1.+|)la

= (e +1)x™

Q.j. (2nd  devivative)

Su\ﬂ:ose 'X.B-(- 33-31‘6 =0 , fm& j—a' and g—ai.

> 5—31«.a=o
B 43y g}g- . 35-315'&- -0
%hai

g
d‘uﬁe«ewha-&a both sides wirth wesFect ‘o % asaivx.

a S—:— ((a"-x) = (<a-x‘) (}.33—'3‘- =1)

d
I ( %"-vc)1

2

a;’x"‘gml‘" .

Sub. Sgn—a;% back +o express S;‘g- in_teems crf =< and 4 onlna_, f Your warrt .

3
Ni‘jkﬁmave 2



AFFliccddon of 'D'ﬁevzw(ﬁa'bov\:
g ‘Bactevia in closed emvivonment with wutvition
What haﬂ:.ms :
- Numbeyr of bactevia Increases as «Flewha of nubition ak -the beﬁ'w\n'mﬂA
- Number uf bactevia decreases as nubtion s 1o IOVSex sWﬁlmewt +o
S\AFFort a laurje rumber of bactevia .
S»Trose +the wnuwmber cjl bactevia £ hows after the stact of the expeviment
is modeled b‘a +he -fmc(-.zovx
N@=%&._.‘:f5 CHrowsarndd  , t30.
®  Number a‘f bacteria at the Ioeﬁw\vﬁvs
=N(o) = 5/e ~ [.§84 Cthousand)

® N - 10" (ormet

QIL-E.-H)

_ —lot+8

- e-e.+|

Nty so « -lok+5>0 &« +<o05
Nlﬁb)<o = -lok+5<o0 & +>058
Ist devivative check = N&) affoins max. when +t= 0.5

Max. number cja bactevia = Nos) = 10/e"S a 223 (housand)

(0€+5

® _Jznm New> = —e Recall : lf PO s a Folgv\ow»ial )

e
+totm ©
=0 then lm B2 oo .

AD+D €

ie. Extinct evevvhm.lhag



@ N/ét) - -loet*(- (—tot+5) e-t*(
e}.&t-«-()

_lot-15
- sl

e
"
Ne#yso « (04-15 >0 <« 4515

/4
Ne) <o e l0t-15 <o <« +t<I5

‘Foivvb af iwflecaom = (1.5, NUS)) &~ (1.5, 1.64)

On the other hand , N attaing min_ when +t=1.5

NUs) = -1o/e"® < 233

2. Number °§ bacteria decreases wost vopidly at =15 and
decreas?r\S vate at +=15 s 233 “thousand / hour.



e. 3 A W\amajer ojz @ Companty. . detevmines that + wmonths aje(:er 'IV\’\"b'\a:Em\j
an ad\/ev'hsblv\j comra:‘jn , the number cf Tvue[ucﬁs will be sold is estimated lo«a

- 1 o > )

Pty 'b+'2 - 1),. +5  (thousand) . t=zo

?) Find Ptoy and P .

b) At what time will sales be maximized 2 What 15 the maximum level esf sales 2
c)

The manajer 'Flans 4o -terminate -the adver(:?si.«j cow\Paijv\ when -the sales rate
is minimized. When does ™  occur ?

a) 'D‘nrec:(: Com‘rw(‘.a’(:lovx :

Pey-—3 _ 1
% 'b+'2 (-t+1)" S
Pty - - w2
f' (+,+1)‘ ) c—«;+>.>‘
P - __ . _ &t-bo

(t-a)‘ E)¥ T

b Sche Py »o

'-P’G:,) <o

I '%&3 > o l -3’&3 < 0
IS, 2

18-3t >0 (. +t20, t+3>0) 1$-3t <0

+<6b t>6

( Pty s S'(:Hd:lna increasinj when €£<b and S‘bﬁctlﬂ decreasivj when €56,
Py i continuons at  £=6.)

. P®)  attains maximum  when t=6. (%3 Ist. devivative check.)

OR: (B«a observation, P®) can be dﬁe«y\'ﬁaﬁeﬁl iv\fiv\"r‘:ela W\ay\a —times ,
<o If Py attaing  maximum / minimum at £=+t. , we must. have FPé‘to) =0,
“‘that's wha we. consider -the e7uzz'l:ion Per-0.)

P =0
-3t _
(-t+>5’
t-6

(Prl: ~this moment , we onL& know (6, PW)) is a S'(zd:mnana 'l>o-v\'(: )
?(6) =-—L‘;— <0

P attains maximum  when t=6. (%8 d devivative check .)
Maximum sales level = Py - &

3



@ (n fact, we wartt, o winimize. P&) wvow 2

We arF'Flca [st devivative check o P , e, ook at Py )

Sche P >0 P <o
_63;62 > O _eﬂ& <0
e+ 4+t
6t-6o>0 Gt-60 <0
<>(0 € <I(0

fP'(-h) attois  minimum  when t=10. (%8 Ist devivative check.)
CNete : (o, PU®) is a "Foiw(: of mfled')o»«\.)

OR: Py 18 28 s:-18¢
® ? Gt T T s

FP”E( o) = 7.)2_5 >0

o, P attaing minimuwn when £=10. (%3 nd devivative check.)

"|>

Sales vate at + =P
= Slo']:e. of the "bnvxaevr‘:_ e
(lo,%) GSE' (‘E,de'.))

/

S'bee?est
Mean‘ma c:f m'mim'lzivn% PL in 'Far(: « .



e.j. ORRC 18 a rectanjle inscribed in the \
vegon bounded bca the 'Posi-l:ive_ coovdinate
axes and the curve 9 =€ Find -the c B
maximum area cf +the Ye.cfanﬁle. %=e"‘
o Y

Ham’:m’nze a func:tiov\ !
DeFmdarb variable : Bvea df OARC, A
Indel:endewb varioble  : =«

Avea of OABC. = OA x AR

A= xe™ x>0
%_%\_a eX - xe*
= e'x(l-'x)
dA dA
d7c>° dx<°
e (1-x)>0 e*(i-x)< o
I-x >0 I-x < O
L > |l <%

A aftains  maximum when =1 .

Maximum area of OARC = AW = [.e'=¢e"

Remvk . Most lm‘Fov’(‘arf(: issue._ :
0 idevr(:ifainﬁ derev\dew(: and 'lmlere.hdewb vaviable
2) Se‘&inj “p an e,ztua'(‘,ion between them



Relative Rates

Smﬂ;ose > and (6 are  variables related lma an ecto\at}om , but beth cff -“hem

can j?w't'r\er be Ve%avdﬁ as ‘flmctiov& cf a_ -tiird vaviable + .
Cie. %) and (a(-b))

(Df(fe.n : "t = time, )
Then ImFlicrE cl‘rffevewho:ﬁion l'\e.lPs o 8“Ne_ a_ velation between g}% and %% .

e.g. Relation of 'Follucblon and 'Fo'rula:(:lon zf -fislr\.
Level of ‘Fdlbv\lavt't = = 'Far(:s 'Fe.r million (’Frvv\)
Number % f\slﬂ = F
Given [ = 32000

3+5
Whein there are  Uooco fTsL\ (eft, v dhe [ake ,
“he -medcd'\ovx IS 1V\c\feas‘w% at the rute °]Q L4 -F—rw\/ ypar
At what vt s the -fts'\z\ -FquJa:BW\ d/o\:naw% at s twme O

‘E‘«W\ez"bctaems)

F = 4ooo

% = |4 <IV\CYQASM8 j—?é>o p Cl&C‘(e.G\SIV\S p j—?é<0)
%_Et=? when 3—_’é=(4,l=-tt-ooo

wldea : A?Plta 'IvvxFle'E c:kv%a‘a«ﬁaﬁm ‘o the e%ua(:\w\
N o000
F = S -:-).FZ owrd ehﬁz/@rhar('e LSt respect o €

dF _ d ( ”ooo - 32000 WA
st Nz L 3+ ) CAFF(\&) rle-)
dF | —lbooo o

S GRSt

e

-t - L4 DOFS P xz?



"Recall : F = % . when ~ = 4ooo

dood = 32000

B+
« =25
dF _ =lboos < _ =lbooo

ot KR+t EGR+EEY * 14 =-7Fo (—ffish Per %mr)

Note : Reasonale !
S—z = .4 >0
oF

e ?Dl\m Ss iv‘oreas‘w%.
= - -}0<O e -Fgrv\\ﬁ'ﬁbvx Gf :‘f\%‘n is d&ClEQS‘V\g .

e.%. A hot air balloon visinS S'Eraijkb up fmm a level jeield is tracked bla
an observer 300w f\rom the (if‘:cff »Fo'm-(:. Bt the moment the observer’s

elevation a.vlee s /3, the anﬁle is increasinj at the vyate ©.1 vrad/min .
How fast 1s the balloon vising at that wmomert 2

%% = 0.1 vad/min ',r
when © :%— % =2
‘3 NL\Q'V\ 9:—-%-
Observer /3 b
A00m

Se&"‘:j uF an e7ua'(:iov\ between (a and © .
8 =300+tan O
d‘lﬁcewha-(-e both sides wrth resFecE 4o +,

%‘é— = 3p00sec @ %%

When 6=T/3 ,

%ﬁ- = aoosec’lg- . 0.1

= 2D m/min



