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Unit 4:
Atomic Structure
and Periodicity
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Lecture notes
available at
hitps:/learn.on.edn

What formulas do I need to memorizeT

For the next exam, vou will need to commii the
following formulss from Unit 4 to memory:

Yi=t
E — .E_'l.'
E=hct (can derive this from previous fwo}

What information will I be given on the
exam’

The following formulas and constants will be
provided for yon on the exam:

Planck’s constant b = 66260725 x 10-3 J-5

Speed of light c=300x]10" m's

Evdberg constant (E;) E=1097Tx 10 m?*

AE =- l-_l] =R[_1-1]
oS oy i B
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Quantom Aechanicy

Qnanrnm mechanics forms the foundncon of chemiviry:

» Explains the periadic inble

» Explains the behavior of the elemene: in chemical bonding

* Provides che pracoical basis for lasers, comparers, and
comndess other applicacons

Fleceron babarior determine: moch of the behavior of
RGOS,

Dhrecily ebzerving electrons in the aiom & imspeazible; the

eleciren is so sexall char ebserving it chanmes ity behavior.
* Even shining  lisht on the elecmon wonld affect it

Quantum Mechanics

The guanrom-mechanical mode] expluins the sranner in which
electrons exist and behave in aoee.

It akvo helps explain and predicr the propertes of srom: thar
are direcily related to the bebavior of che electrons:

* Why some elements are mecals and others are nonmetals

* Why some elements main one sleciron when formine an
amion, whereas other: grin two

* Why some elemsenis are very reactive, while ethers are
pracoically inerr

* Why in ether peripdic patrerm: we see im the propenties of
the elemenis

Schrodinger's Cat

Crugrernos (small) veros
macresconic (lree) view of
the electron differs.

Althansh smeall, elecimons
influence the chexmical and
pivuical properiies of an
elemnens.

Schrodinger's car: lﬂﬁEpip-:ru:lmn'h'm:u';puimu
whereby a car is placed into & seeel chamber conerining
radioactive gioees. The chamber ket a mechanizes where 2
hammer will break a flazk of bydrocramc acid if enerpedic
parocles are produced by the radieactive aroms.
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Schrodinger’'s Cat

TWhils nmobserved, the
radizacoe seom has bork

amdired ke ick: and mot

Omce the chamber & opened,
elzervanon forces the
s¥siTm imne ome stare or the
edher{the car I gigker dead
or alive).

Schredinser's experimsent was mseant oo address the idea dhat

qunammm pecnliaricy does nor tranzlate to the macrozcepic
world

Ton. e ZHL T

Learning Objective 4.1;

Relate color, i, v, speed, and energy of licht
being released or absorbed by atoms

Readings 7.1, 7.2

The wave nature of hght

The present nnderseanding of electromic stroomre of atom:

comes from the nndersianding of visthis fighs one example
of slrctromarnsds radiotien.

Eleciremapneiic radincen: a form of enersy that has wave
characteriziics and that propagates throngh 2 vacoum ar the
characterizie speed of 3.00 x 107 m's.

« All eleciromapgneric

radistion ravel 2 the | _
same speed, 3.0 x 100 —

m's. t
« Electromsnstic I u el
radincen has weveliks
characieriziics. I _—
.;;.,.L::;;'m_

The wave nature of light

Energy is cranzmiired in che m

forem of wares.

The discance between rmo ™ a""*..ll. II.-"'
adjacemi peaks iz called . "-._____.

the waveleamgi,
reprezenied by the Greek i
lecter lambda (). .

The number of complers
ﬂ!ﬂkl:‘tlﬁ[:l:_\'dﬁ}ﬂdl i "I||' k] || IlI Pl
FHIIEiTﬂ]:In'-.tlmj [ I||.|III |-|| Illllll Illlll .|| III“II
secand is the Faguency, AAREEER LS RS
mb}'mﬁfﬂt 'i-l-l-: srde b e masd
lecter ma (V)

R, e f e il 28

The wave nature of hght

There is an imerse F

rrlzdianship berween .
warelenprh and i

= SAAAL

* The shorter che
warelength, the kigher the i
frequency .

« The longer the
warelenprh, the lower che WA

LA
frequency I' I|II “' II |I 1 I.'“'.r

Sanze. T d 2. paow o1l 500

The wave nature of light

The amplirode of
{HII:I:I:HII- m [T RS IPy= o o e
wrbent of the —
gacillatios of che ‘\.\//'\\/
wave) ralaces to . —
the intemsieyof . S5 . ’ i

Waves may have -
the same ,'l| YY) Ii,'l' 7
frequency baot
differsnr S R T
ampbindes.
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The wave nature of hght

o lud s EEWW HILEY hﬂrﬂ
4 rwo componencs that
travel in perpendicular
e planes (kave che zame
'-I.'_- _ ER wavelnsih and same
T .jr speed);
apwris biddoesyrors . . 5,.1:'1:" -
T « Magnetic Beld component
Why iz thz mode] imporiant?
« Provides msathensatical basn by which to explain the behavior
of highs.

The wave nature of light

The mverse relationship between wavelength and
frequency is expressed by

-

YL=C

v=frequency i =wavelength ¢ =spesd of light

A i T Ll pEIarma
& . Pl Mg iad 2
o

The wave nature of hght

Electromsznetic radinden forem have different properces doe

The wave nature of licht

Example: A laser msed im eve surgery to fuse
detached retinas produoces radiation with s
wavelength of 640.0 am. Calcnlate the frequency of
this radistion.

Uung: ¥i=0C

y=7 i=>0400mm c=3.00x10" ms

Note units: wavelength i often miven i units of mm.

1x10*em =1m

e the varism warvelenprhs.
Wavelenptl: range from very small (pamma rays) o very
large (radie waves).
— — Frequency i expressed
e in cycles per second
G - = (reciprocal secoads),
P — i
e i e Thiz nait &= also called
the heriz (Hz).
The wave nature of hght

Alaser used in eyve mrpery to fuse derached recnas produces
radiztion with 2 warelenpth of 640.0 am. Calcnlaie dhe
frequency of chiz radiacion.

Comvert 8400 prn to m:
S0 0 mm x lp = §480x 1l m
1x10"mm
WiL=C
w=" =840z 1l m c=300x 1" mas

v= g =  Alx]¥Fms = 465x10%s7
i 6400 x 10 m

The wave nature of licht

An FM radie sration broadcazs elecromapnecc radiacon ac a

frequency of 103 4 MHr. Calculate the warelenprh of chiz
radiation_




