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 = oo,

2<% . when = 4ooo
Aood = 2000
R+
« = 25
dF _ =lboos < _ =lbooo

ot J;(?y(-@:' at T E(%“'EY *x |4 =-Fo C’ffiS\'\ Per xaeax-)

Note : Reasonalle !
i‘l_?é = (4 >0 . ie. ’Folluﬂ'w\’ﬁ is MQ(QLS‘M%.
=

9 € = -}O<O , e, -Fsru\é'ﬁbw uf 'f\%‘/\ s dmrecs‘wwg .
Q%.

>~ <

T - SFQEA = J-f" Sstance between the strect figk‘t ard him.

~

Street oy
'wtgm Qtﬁ\\\\\
1, \(, J&==—‘ —_—

e B

Shadow

vate Gf c\l\avaz SS: the shadew then he s &m asay —f"’“‘“
the  Strect (?51«“:, =2

] =
. 3 &~

=~ the tip of the shadow
y - . Aee— e +Hp Je

—>< lé >

Seﬁ'jv\% uF an e7uéa'tion ve.(;(:ing . and 9 k(‘ g% =2 when x=&.
’ 1’(‘%
3% = ‘lla_ Furthermove. :

d’nﬁevey\-ha-(-e both sides  with res’l>ect +o €. What is the S'Feeel of ~+the. +p

Df tre shadow ?

D2 P Brs . S |
When ==&, =-6 .




Ma\rs'mal AV\Q lasis :

= [dea : (3 =f('x.)
fl('xo) = Iim imﬁ-
AX S0
k'ﬁbﬂz\_—ﬁ lf h>o, but h is small

Potorh) - P » je'(xe) h

(6/\ % ='f¢=t)
SloFe = f(—:co)
K/Q_/e_\r\r‘o\r
Fetath) - Foo ] Fxoh
v'co Asth o

eq N - gDP crf a cowsbry , t years after 2015 .

-€'+ 4+ +200 C L:'("ion do"G\YS )
2+ 4

Nty

dﬂavxﬁe cg- &DP dwr'mﬂ ~the frsl: cruarber of o223
= N(&.25) - N(&)

825 2003 &
1 ] L
~ N(8) x 05 ) ’
QA015 L0233
= 20 x O35 I >
&
= 5

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

O|>evx Quuestion :

D) |s * a ﬂoocl aFFVUxima‘b\on B4 U‘ma 2
2) wlﬂ% do we use +ths a’FFvvxima:E:\on B4




Indeﬁnree !vrtearal :

Artidevivative. = A "fw\c'biovr\ Feo is said to be an antiderivative of f(-z) 'nf Feo = 'f(x).

“The. ’Fvocess uf fiv\dms antidevivatives  1s  called ‘mde:fiv\ﬁe Mf:ejvac(:\ov\.

g If feoax . Feo =

then we have Fz-x) =:f(x) , so Fe 1s an antidervivative c:f f(vo.

However . consider e = x*+C , wheve C 158 a constant .
Then , we still have Feo =-j’(-:o )

_n/\em%re . avtiderivative O‘f a fwnc’(‘ion féx) 1s NST Lwﬁclue..

That 1s wkta we call “an” artidevivative.  nstead cf “the” antiderivative

Natual 7M€S‘bi0V\ . l-f Fa and Geo  are antidevivabives of —f(x) ,
what s the velation between -them 2

Answer : FO and Geo d‘nﬁer 56 a_ constant.
‘FVva : Su(FFose. Fé'x) = G:[I('x) =:f(=t)

Let Heo = Feo - Geo

Then He = Feo - le =o

. Heo is a constant fw\c(:iov\, ie. Heo=C fof some.  constant C .
ie. Foo=Geo+C

—ﬂ'\erefore . antidevivative of a -fuwxc('}.on j?eo is NoT uvﬁﬂue. .
t s W\ic(ue. up “+to a constant.




e.s. |32 f(ao=').x . Feo =%
then we have F&o =f(x) , so Feo=x"1s an antidevivative cf jfm =%
and all antidevivatives cf fﬁ:) must be cf +he -fnrm L+C..

Geo =X+ C ,% % Feo= oo =2x

~ Same. slope

</
vevtcal
T \'V‘omsla'ﬁw\

7 % > > >
-fw av\g'x /

|§ Feo s an artiderivative of jebo . we wyite

iv\'te%mnd
[

ff(ao e = Fao+C

/N

ivr(:Eﬂral S%mlool Vaviakle % Mﬁeﬂwd:icm

Feo=

e.g. j’ % dx =+ C

lf Feo 1s an arntidecivative w‘f j"eo ,

evevtticte
Feo *f

n‘(‘.e%mte
> £eo ] > .('-feodx.-Feo+c
= ovriaiml f,«\c(:iovx wp to a constant

NO'('e : When we wvite \Yfﬁodx, Sometimes Tt maa be Yeaavuled as @ class { fw\c(')ons.



Note : \—f;(k'x+C) = k

o 2) rx“dx=—lxm"+C_ For all n except -l
n+i J |

Note : S+ (— "'+ )= "

n
& & & re=tt

= i n x<o )

Note : £ CUnkd + ) = =&

4) rexc\x= L4 C

No‘&e: \:J%_(Qx—i- C) - e‘l




