Study Guide # 4
2. To be neutral the atom must have an equal amount of positive

and negative charge. Neutral atoms: equal # of negative & positive
harges. In this case, 3- charges needs 3+ charges to be

dytral ([3-] + [3+] =0)
-3 + (+3) =0
S Y ‘.;

Top tape: 2= charges, 3 * charges = more

positive charges = positive charge

Bottom tape: 4= charges & 3+ charges
S ef t t d: more negatives =negative charge
clore tapes are separate After tapes are separated

Dots represent mobile negative charges. A blue circle = positve charge.

Negative tape: have more dots (- charge) on the atoms than the neutral atom

Positive tape: have less dots (- charge) on the atoms than the neutral atom

« After the tapes separate, atoms of top tape lose charges and the
atoms of the bottom tape gains negative charges.




In 1911 Ernest Rutherford decided to test
Thompson’s theory that states the atom is net
neutral at any given point
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Nucleus

The Rutherford model

B ﬁ & of the atom

, )
Dalton’s Thompson’s Rutherford’s Models >
Model Model

* Dalton’s model has no components. Just an indestructible neutral atom.

* Thompson model is net neutral all through-out the atom with mobile
electrons and immobile positive charge

* Rutherford’ s experiment showed that all the positive charge and almost all
the atom’s mass is in a tiny nucleus located in the middle of the atom. The
rest of the atom is mostly empty with space where electrons are located.
Thus the charge is separated and not neutral through-out because the
protons are in the nucleus (middle of atom) and the electrons are outside the nucleus.
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13. Nucleus: middle of the atom where the protons (positive
charge) and neutrons (neutral particle) are located.

14. See next slide

15. What distinguishes one atom from another atom?

The number of protons determines each element’s identity and its
properties. Each element has a unique number of protons.

Atoms of different elements have different numbers of protons.
Atom of the same element have the same number of protons.
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Atomic Number

Atoms of different elements have different
numbers of protons.

The atomic number of an element is the

number of protons in the nucleus of that
element. o

Symbol for atomic numberis Z o
Example: Z= 3 means atomic # =3

" Chapter menu y Resources _J >>

Copyright © by Holt, Rinehart and Winston. All rights reserved.



# 16 Study Guide L

Isotopes

e [sotopes are atoms of the same element
that have different masses.

 The isotopes of a particular element all have the same
number of protons and electrons but different numbers

of neutrons.

* Most of the elements consist of mixtures of isotopes.

¢ ¢ EECETETTND R .
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|sotopes of Hydrogen:

Isotopes of Hydrogen

@

Protium Deuterium Tritium
A= A= A=3

You are breathing in all of these isotopes
with every breath you take because

hydrogen is in the air and elements exist as
mixtures of their iIsotopes.



PERIODIC TABLE Predicting Properties

Group Number Of Elements
10 11 12 13 14 15 16 17 18

1 2 qam Group or —
epresentative

Elements, groups 1,2 & L

| | |Transition Metals

Properties of elements can be predicted from
knowing the element’s location on the periodic
table.

Metals in the same group have the most similar properties as do
non-metals in the same group.

If the elements are in different groups their
properties can be predicted by knowing if the
element is a metal, or non-metal.




| Each element has its own unique L3
p ’op e’tles. Group 13 @foup 14\group 15 Group 16 Group 17
Metals Nonmetals 5 8 9 10
B O F Ne
Metalloids Noble Gases 13 6 17 18
S d Ar

22 24 25 26 2] 29 30 31 34 35 36

Ti V Cr Mn Fe (o N| Cu Zn G Ge As Se Br Kr

40 4 42 43 2 45 46 47 48 49 52 53 54
Zr Nb Mo Tc Ru Rh Pd Ag Cd In b Te | Xe
12 73 74 75 76 77 8 79 80 84 85 86
Hf Ta W Re Os Ir Pt Au Hg TI Bi Po At Rn

104 105 106 107 108 109 110

Rf Db Sg Bh Hs Mt Ds

In group 14, carbon Is a non-metal and tin (Sn) and

lead (Pb) are metals. Silicon (Si) is a metalloid.
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr



« Study Guide >

17. lonic substance is made up of positive (cations) and negative
(anions) ions; usually metals (which are positive ions) and non-
metals (which are negative ions). Example: NaCl (table salt,
aka- sodium chloride) is made up of the metal ion Na* & the
non-metal ion CI-

18. Molecular compound
Compound made out of non-metals. Ex: H,O, CO,
Held together by covalent bonds.
22. An ionic bond is a bond that forms between
lons with opposite charges (positive & negative ions).

22. Describe a covalent bond.
Electrons are shared by neutral elements.



A This STM image shows & “carra * of Fon stoms on 2
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kl kcanning Electron Microscope ::::::
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" D¢ atoms really exist? seazsaisii




What does neon look like?

-~ = %

p, orbital

py orbital

p, orbital

19

s orbital



1s* main energy level = 2 glectrons

’ 2"d main energy level = 8 electrons




.I I Shell Model sxzz:t

Electrons are filled in successive layers, from lower energy levels to
higher levels.

Inner-shell (core) electrons

__— Artomic nucleus
or core electrons 2

£ -, i .
—— Core electrons
/ .’,.",/_ .

s — Valence electrons
’ S

Highest energy level electrons
or outer level electrons

Inner-shell electrons are called core electrons.

Electrons at the highest occupied energy level are called

valence electrons.

Valence electrons are responsible for almost all
chemical properties of an element.




The Periodic Table

Section 2

The Role of Electrons, continued

 Valence electrons
account for similar
properties.

 An element’s location in
the periodic table is

.A related to electron

arrangement.

— Example: Lithium and
sodium, in Group 1, each
have one valence
electron.

© HOLT, RINEHART AND WINSTON, All Rights Reserved

Lithium
-
Valence—ai

electron

Valence
electron



../../about/Image Credits Spectrum.ppt
../../about/License_Agreement_PN.ppt

: F
Name each element, and show the symbol for it in the top right corner!
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# 19, # 21: The stairs divide metals 4mm=m mmmp Non-metals

metals & non-me
1 2¢—y4 valénce eletctrons—>3 4 5678

1 lr 2 Metalls= last _digit of group # = . | : 1 1
I:u Non-metals: 8 minus last digit of .|.,¢L,3*_,2_,1 ¥ b

0 LN Biechag e ot valenes T T ]
e

[ |
Group 2 Stable Ion Charge Group 13 Group 14 Group 15 Group 16 Group 17 =
X 3. Bl Metals _ Nonmetals 5 b 1 8 9 10
Li Be 8wl ully w8 wlia N
1 12 Metallolds . Noble Gases 13 14 15 16 17 18

> Na Mg

* Group3 Groupd Group5 Group6 Group? Group8 Group 9 Group 10 Group 11 Group 12

Si_.P.. S5, .¢Cl Ar
19 20 1 Py 3 A4 25 26 27 28 29 30 3 32 33 U 35 36
'K CG S Ti V G Mn Fe Co Ni Cu Zn Ga Ge] As Se Br Kr

37 38 39 4 41 42 4 4 45 46 47 48 49 5 51 52 53 54
*Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn sh_lz_LAXe.
55 56 57 n 3 i 75 76 7
"C Ba La Hf Ta W Re Os Ir
87 & 104 105 106 1 108
" Fr Ra Ac Rf Db Sg Bh Hs Mt
Metals lose valence e, become >
+ ions (cations)

109
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Covalent /e

Bonds -
non-metals
sharing

electrons

Fluorine atom
F

Fluorine has 7
valence

electrons

Oxygen atom Hydrogen atom | Water (H‘.O'}

6 valence 1 valence
Ielectrons l electrons I



