



































































































































LectureXXX11 58.5Cont radioactivedecay 420
9.1 Reviewoftrigonometry

1 RadioactiveDecay

Acharacteristic featureof radioactive materials isthedecay in
radioactive material Wewrite X it amountof materialattimet

Rateof decay If KX with he o decay constant

X t Xo ékx Xo amountofmaterial
at time 0

De Xlt to for all t it Xo to so radioactivematerials
NEVER completely decay

Analogof doubletime is the half time ty time it takes to the

substance to decayto half of its original amount

X Ey I Xo gives Ektk I 2
l

kty luz he

ktyz In 2

Remark x
the Xo e

ttt

fogyéY
so the initial time is irrelevant for computing tie

Example Cesium137 decays to 207 in 10 years What's its halftime
Solution Xo e

k
Xp 3 Xo I so e

k

f
sires Kio he I his ma ke by
So tie my thy toff a 9.3067 years






































































































































32
Main application Radio carbon dating Libby 1940

Carbon14 is on living things It starts decaying rightafter
death It has a half time of 5600 years
Example If a piece of old wood has half radioactivity from

Carbon19 as a living tree has then it lived about 5600 yearsago
If it has y of radioactivity it lived 11,200 yearsago ite

2Basics onTrigonometry

Q measured in degrees between 0 360

O radians O ZIT

IEN I Ii madian angleto describe an arc oftheunit

II I circle of length 1
Anna sector I É TREE
Length arc or Zit E

x r as 0 polar
coordinates h Of 092T r lift

yer sin 0

We redefine as 0 sin 0 via

baggy
sin
iffy

angle between the positive x axis and the segmentjoining 10,0 x ycounterclockwise

Example Is É c zit so I case o j rsm Eco

Daily as Otar as O sin Ott suit

4 more trig functions tan a Sing at o tain ng
sect go aseco periodicity215

Pat 10tan 1 0 tana
EVEN






































































































































Note yeux in cartesian coordinates becomes D constant 13230
inpolarcoordinatesY

yo fixed my

rasoirsino rio

Graphs Source Wikipedia

six

coax

tan X

4 Trig Identities
suo t as't a x y r e r'asatrimary

tan'O I see't l
l wtf see

Yana

Yuna






































































































































232
Addition formulas

sin 0 4 serous4 two sing
as 0 4 us 064 ten0 sent numerator denominator

o mom

1So tan 0 4 Serous4 two sing
1 tenotomy

Why a Weneed an aside m exponentials andcomplexnumbers Euler

Define i as Fl meaning i I m add T ofanynegativerealnumber
A complexnumber is an expression oftheform atib with a b in R
Think of i as a placeholder

Then eatib ell e b Z at'zb a b in R is aanflexnumber

Lyfe satisfies fix ie Chantal so f ex iz e e

Conclude f x f x
Now sin x as x also satisfy the same equation theymust

be related equation involves 2ndderivative we have 3 solutions

Now Lex e
x

g ex has x Bsinx solve the same
differential equation If Ho gco flo glo theymustagree

flex ie flex hsun x t Bas X

We find L B by unrenient evaluationof e x its derivative atx0

I CO 2 as 0 to sino 2 so 2
2 initial auditions

i ie d smo B as 0 B so B E

Euler'sTheoremAnd i eio as 0 i sin 0

But eilate e'oeil as Otisma last ti sent
LauthExp cosOast iast sultisen 064 senosny

Ingroupas Fast sent sin ti usesent sentul
Since eilate us ate ti sen ate we record

the 2 addition formulas at once


