Week 02: January 2™ 2023

Review* Losaril-hmic Functions

Log\or’\\'\r\m'\c Properties
Product® Inlab)= Inla)tin(bd
Quotient: n(B)+ Inta)-n o)
Power: \nla™ = n-Inla)
Loso‘: 1: (D=0

Inofe: Inle)=|

others: Inle*)= %-Inled= X
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Exponentiol Rules

Product: a"-o™=a"t"
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Power: a 0" = (oY’
- = ()
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Exponential: f"lb"\ b" Wnlv)
(e)=e |nle.) e*

Logarﬂ-hmiciad;(\ogb(x\\= X\n B

d _1
dx | \nx)) = xnle) = “i

Anli- devivative

Exponential: § v dx= '\Tﬁb ‘e
Se.”dx- ne) ‘e* +c= ef rc
Logari-\-hmic- STW‘)T dx = logy x) tc
§ % dx= Inlx)+C

e X \ogy, x = b

Tnverse Trigonomel'ric Functions

sin” (x)= arcsinix) cos” D= orccostx) Yon!' ()= arctan 1x)

x)
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arctan l0)= Tiz ¢ k

= Sinix)
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arcsinl0)= 0 arccoslo)= Tz
arcsin (1)= /2 orccos(1)= 0
arcsin (-1)z -T2 arccos (-1)=

-~ “’! - “
\= oYC sintx) \ M= 0YC COS (x)
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Anti - Derivalive
]
Thnverse Trig.* S i-xt dx = arcsinlx)
1
S vext dx = arctan Lx)

Devrivatives '

Toverse Trig, ax laresint) )= N=x*
-\

Bd_(avccoslx\\' i-xt

4
dx (arctan (x))= n-x!

More Examples:

1. \Asms tre \Og FMV\Cl'\Oﬂ, p\ﬂd e dey‘qah\m OF N= (“_zx)arc\'an(x)
f( Wrzxprerontoy - m(m‘lﬂ"‘-""““’) ( lave¥oantxy) \v\lwm) .,c\,mm L1230 k

2
X wxt *\nlzx) + avctanix wex )
avc tontx
= eW2x) \W *Wnliwzx) + avcraniyye \nx) (ir2x )ard'mlx) \W *Inlizx) ¥ arctoanlxy - n»zx)

7. Find e derivative oF avcsin (2x £ with vespect to x treating y as a constant.
d~| Larcsinlz x4yt )= W "B | when you treat \ as a constont imagine it as a number, a’lxq‘)- v, dx(s; =0

3 Find the derivative of arcsinlzxty!) with respect to y ireating x as a constant.
d‘ (aresin Lzx+y)) = fis (2xty)® (zxw‘)" Al this may seem werid ot Fivst but it is the same as 2 with the vaviables exchanged



Metods of Subskitukion

Impod-am* 'Ln\-eem\ Formulas

arxto

SX dx = nn x"M xe if ng-) oﬁbd s xe

S x dx= Sx 'dx = Inlxl +c S J|~x" dx = avcsinlx) ¥¢
\ In (ax+b) .

go«x&b dx = = a o S X dx = avcronlx) tc

Exawmples.
2xt)
1. TF ¥he slope at each point of the graph of Fix) is given by [utx®. Find o formula for £ if its graph posses Hawough (2,0).

f) = S fn-l:i' dx ) = ©+@ = [In) Y +xtll v+ Slavckan L */2) rc,
ﬁdx 1 S dx = nldec| ¢ larcton (%2 v d Gz care,
® @
®© ‘s‘-qx:tdw @ S'ﬁx"dx Oz=|f(2)= \nl"ll'(z)‘H sorctan 2 +¢
du= 2xdx ’ﬁs 1+ 4x7 dx zinl@l YL +e Tnikial Value Problem
§ 5 du 2 % ST oy c.:—\nl83—'% o e § 400 dx
F Inlul tc, : .:nalx = |2dul=dy *solve for ¢ usins
£ lnlubst! tq, NI u‘ 2du EOO = Wl Uk xtlt % avctan (¥/2) -1n(8) -% inihal value

% arcranlw) te,
3 % avctan L34 Feq

. Set up but do not solve the m\'eaml u- subs’n\-uhon

x px3 Se_u- S
(0N S\u'*x dx 1)) Sl_fq-qx dx ) S J|-4x“ dx ) u-ee det |ie) ne‘-* dt
dustzx rixtydx 2> 4dus (eodsdx | TEGT dx - § Tt e+ | TR dus et dt |- uwv at
2 ) % 2 5dus & “%d¢ et
ed 1 5 du =g T -4-axF) dx : ‘-lf.h- Gxr dx & SJ\-_qx!' dx du et dt
Pt B e f5-4
==1Ym dy Juazdxs’ Sduzdx | dvznfx dx =>Tgdv= Xdx U 3du = S 1+ ut| du
\ | \
-‘zsl_“_“\-t ¢ dy ='-\§J|-_ut"3du+ Sﬁ“'""ﬁdv
usl!
duzl3/ dx => %3 duzdx
=zSJ_‘|-ut '-sdu

Exponential Growth and Decoy
Mary quantilies (eq. population) in the world con be modf.\ed by the exponential growth/decay equakion.

wmikial value, tz0

(1
PLe)- Po@. N—detevmines rate of change
TF K is positive Hhen we have on exponentiol growth funchon with growth constant k.

If k is negative then we have an exponential decay function with decay constant k.

o is the inihal size since  PLO)= p.5° = Pa'l=Po

o\oub\ins Fme. Tf ks positive then the doub\ing Yime s given by T s.t. Pl1)=2Zp..
half life. TF K is negotive then the half life is given by T st PNz 3 pe.
isohype. An isotope is a version of an element with the same number of protons but a different number nuetvons

leading o a different atomic moass.
radis active isetype. A vadioactive isotope is an unstable nucleus that decomposes spontaneousty.

double  Fige: |2 pp= P(1Y= ppel] half-ife:| % pa= PLTD= Doe!T
2<le” beel
()= rT Wz ¢ T
n(2) - inld)
T= "7 T= 7o



example. The population PlE),at kime t houvs, of a bacteria is given by PL= 5e** in thousands.
) What is the initial populakion of the bacterio?

to) Give o formula for the growth rate of the population of the bacteria.

o> What did you observe avowt the growth rate.

1) Explain whot is meant by the doubling Xime for the population. Find this time.

) linital means =0 , Pl0o)= £ et = 5le®=[5.1: §
lo) | gtowth vate means devivakive ) PlLed: Sett.7 = Joe¥t
) No¥ce | ¥aat Ple): Pl) -2

1) [The, doubling Fime of 4 quantity growing_expanentially. is_the fime needed for the populakion Yo double its imtial amount, el gln=24,
TE Pld=5e* then| pi=5| So iohen does| PITI=2.p,= 10 for | alf-time use Qh‘)=%.¢{.
10 PLTY = BT

2:le®”

Wnl2): Inlet™)

In(2)= 2T

In(?)

1= 2

example. Recent expivements on viabilihy of e covonavirus indicates ot it reduces exponentially on varicus surfoces. Tae
half life of the coronavirus on glass is estimated to be about 14 houvs.

lo) Starting with 1007 initally, find a formula in e form  A-e* for the percentage of the vivus on glass after t hours.
) LE we consider e vivus no \onger infeckous (or vioble) after it is reduced to 47 or less, estimate how \ong will
e virus remoin infeckous on glass.

(0)] qlb)= Aert (o) [We want -t?z find T sit g(M=1
A=/ 100 qlD: looe wrtaq
Y= 1 6-%1‘ = oo
-nt
nle %T)ﬂn('/loo)

) -n? - in2 -
half life < T4 7=/ In{[1007) = +n l100)
Y= "—.'r‘—z T=-1nl100) - 'T'v\iz
Y3 '% Tt "{‘f,—'{m)- 2~ A3 |nours

Int
aq

qle)=100 ¢

example. A cypress beom found in the Yomb of Snefevu in Egqypt contoined 657 of the omount of Carboon -1
found in Wing cypvess wood. Estimate the oge of He Yomb given that Carbon-M has a half -life of S%30 \eors.

We are given everything qled=qae’’ ,/qn7100% , (7|, g(ry=55 w=100er T - ge,
needed ‘o set up the e.(\nz/sno)fz %
equation q(6)= pee’ then c=5%56 ale "7 L1 [ 10o)
we need to solve For| T - (12 /6130)T |= n"/20)
st ql1)=59 qledz 100, s i 55 T= lalud- 1hlzo)

T2-5%30. R
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