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ATOMIC THEORY NOTES

How big is an atom?- 0.001m -> 0.1cm -> Imm -> 10%um -> 10% nm -> Visible Light Wave Length
e i \ o . B
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Dimension of an atom? Stadium analogy -
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‘The following are some of the leading theories for the model of an atom throughout the ages. Based on the video
“History of the Atom” match the following with the appropriate theorist.

3, Rutheford 1911 1.Coined the term “Atom” to describe the smallest
attainable size a piece of matter could cut be into.
Atom literally mean indivisible.

_~___Plank and Einstein 2.Atoms are like “plum pudding” meaning that particles that
make them up, are randomly scattered about (perhaps
explaining the dizzying array of chemical reactivity they
demonstrate) He also discovered the electron.

Plum Pudding Model

I ¢ Greek Philosophers 3.Conducted the Gold Foil Experiment. He proposed that
electrons orbit the nuclés of atoms like planets orbit the
sun. He discovers protons\n the nucleus. Electron Orbital

Model of the Atom B il " éix‘)‘) ri i 7

L/'_ Bohr Early 20" Century 4.Electron don’t so much orbit but rather exist in fixed
electron energy levels around the nucleus. Sometimes called
the Cloud Model of the atom. Most closely aligned with
modern Quantum Theory

Z_I_Thompson 1897 5.Quantum Theory — Energy doesn’t flow in a stream per say
but rather in discrete measurable quanta (or think of
quantities). Electrons are thought to have discrete distances
that they range from the nucleus based an energy levels.
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Structure of Atoms

ON THE INSIDE

A Greek philosopher called Democritus, who lived over 2000 years ago, taught people that all
things were made of grains which could not be divided. He called these grains afoms because in
Greek afom means indivisible. Today, atom is the common name for the tiny particles of matter
that cannot be further divided (and still be the same substance). If you could look inside an atom,

you'd find that it looks like a miniature solar system, with something in the center and other
things orbiting around it.

I. Label the parts of this atom (nucleus, protons, electrons, neutrons).

A. I\]u\aus

B ¢ leL)V Yo

C. V\Qu‘\'rof\

D. pm‘\\om

II. Answer these:
YA \n \‘ own

1. the part of the atom that carries no electric charge
P N‘f‘b &) 2. the part of the atom that carries a positive charge
el C,C't_f‘o ¥\ 3. the part of the atom that carries a negative charge
2 4. the number of electrons that can be held in the ﬁrst«efbit—She/ /
(closest to the nucleus)
8 5. the number of electrons that can be held in the second orbit
! 8 6. the number of electrons that can be held in the third orbit
?r@‘{" oS 3' e [QUL(bM. there are the same number of these two particles in an atom
lefo +on.§ 8. the atomic number is the same as the number of these particles -



What you need to remember...

» Atomic Number - # of¥r0+0w S in an atom of that element

» The # of protons and electrons are 62(&@ /

» Atomic Mass - used to find # of e w 1\"‘"?\ d
X 2 o Round to the nearest whole number
/0

\e© o Subtract the Atomic Number
¢
o
Q(” Pistans b < ———— 6 —— Afomic Number
Electrons o C Sy mhbol
Neutrons (0 Carbon Name
- 12.011 Atomic Mass

lszu

Protons 5
Electrons | &
Neutrons (0

Connd Ho pearest
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Elements = Periodic Table
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MOUS TABLE

There is a table (not one for dinner) that’s probably the most famous table of science.
If you learn how to read it, you'll have
quick access to important stuff about elements. It's called the Periodic Table (because it’s written in

rows, called periods). Build your skill at reading the Periodic Table by finding the missing informa-
tion in the samples below.

Hydrogen
’ 1

—

12

Mg
Magnesium
24

26
Fe

Iron
56

==

1. a atomic number

N A

b. atomnic mass

oo 9

2. a. element name

Magae siwm
b. atomic number

1z

3. a ¥ prtﬁ%

b. element symbol

[ron

p

Atomic Number
Element Symbol

5.

REMEMBER:

~atornic mass = protons + neutrons
atomic number = # protons

# protons = # electrons

a. # electrons ??

c. atomig mumber

d. name of element

28
Ni,
Nickel
59

Bt

a. atornic mass

159

b. element symbol

N .‘L\Q(\

———\

11
Na

Sodium
23

O

a. element symbol
Ne
b. # neutrons
c. element name
? y
So&! ot A

——\

b. # protons 4.7 9

82

Pb
Lead
207

9,

—

¢ .

40
Zr
Zirconium
91

S

a. element pami
€

b. # protons

22

€

10. a. # electrons

4o

b. atomic mass

.

11. a. atomic numb

23

b. # neutrons

138

_ 4. a atomic number 78 8. a. atomic number 12. a. atomic mass
S 5 78 29 Y
B Pt C
2 u
Boron Platinum C .
1 } b. element name 195 b. # neutrons nger b. # neutrof:e4;
= - A 35 —
Name
Basic Skills/Physical Science 6-8+ 12 Copvright ®. by Incentive Publications. Ine.. Nachville TN
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EVERYDAY PHYSICAL SCIEMNCE

Aromic NUMBERS
OF ELEMENTS

The atomic number of an element is the number of protons in an atom’s center. For example,
hydrogen has 1 proton, and its atomic number is 1. Use the periodic table
this activity.

1. Write the chemical symbols for the elements f. number of ounces in a pound
with atomic numbers of (b "S - gu)cwr‘
5 E 10 N & 15 _P_ .
C — g. number of quarts in a gallon
0 La 25 Mn_ s0=n0 ¥x Bs - Bopilloni

2. Write the atomic numbers for five elements
whose symbols begin with the letter C.

(0 20 244 5 = (& = @O‘\OY\

h. number of sides in a pentagon

2 = 2 q L) Q = 5. Add the atomic numbers of these elemen'

o q2
3. What is your age? __Li_~2 b
C

Which element has thatr atomic number? _7
é \ €l l
. 6\ 2n YN
Au 77
4. Write the symbols for the elements whose / 2
. Lo + Al
atomic numbers match these descriptions:
a. number of states in the U.S. Total 2D F
S " Bl N gﬁ 6. Identify the atomic numbers of these merals:
b. number of planets in the solar system silver . i

F = C\\Ao(‘:/\e,-«q @"Oﬂ)’ﬁu\g gold z?
. o

c. number of moons of Earth zinc :
H - | copper 2 q
82

d. number of years in a decade lead (a
N e — | O iron
e. number of centimeters in a meter chromium L’

rrv\ i \OO F'C FM‘\WM

™ Frank Schaffer Publications, Iic. . FS-10617 Everyday l‘h)'Slcal:cncc
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Chapter 4+ Master Form

Atomic Structure

Use the information provided for each element to complete the diagrams. Draw the electrons in
their proper shells, and place the correct numbers in the nucleus to indicate the number of protons
and the number of neutrons.

1. Sulfur: atomic number 16 22 4, Sodium: atomic number 11
atomic mass 32 F atomic mass 23

—16
Atemic & = lo-'”ojr@ n R

L@
R{ON\' ¢ W § 5 = prtomic & = ,

{\(; \,\’\ ro\\g

= e\ cVTron

|t *‘U A 5
G 4x
Ly 4 2. Beryllium: atomic number 4 5. Potassium: atomic number 19
' atomic mass 9 atomic mass 39
3. Nitrogen: atomic number 7 6. Argon: atomic number 18

atomic mass 14 atomic mass 40

© Prentice-Hall, Inc. . - £8% Be ot ' § % ,-R,hysiCal Science - - “
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. NO“'QS K{\j/
Atomic Diagrams Name

S 1)39
N
\L

w\@)

Be
4

7) 28
Si
14

10) 20
Ne
10

Construct atomic diagrams for the following. Show all iﬁjformation.
P Atomi « maass

2) 23 i

/ )

5) 14 6) 16
N 0
7 8

e Qms\/\ Wy \0‘7 S‘M\O\‘j

QV\*er\r\O) Qedf‘o\f‘ + vy
8) 4 9) 11
He B
2 5

Recail = Electron Shalls
are -C.‘HecQ O3 fo\low,'

\8 © 32

)

)
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Name Class Date

Chapter 4 Using Science Skills: Making comparisons
= — —

In each of the following statements, you are given a pair of elements and important information
about each. Use this information to determine if the pair of elements are isotopes or different
elements. Indicate your answer in the space provided.

1. Element D has 6 protons and 7 neutrons. (1 \g)

Element F has 7 protons and 7 neutrons. (Tt eren "’ R ) eme Vd.
2. Element J has 27 protons and 32 neutrons. - _\»

Element L has 27 protons and 33 neutrons. |Setopes
3. Element X has 17 protons and 18 neutrons. A 4 m

Element Y hai}_@_protons and 17 neutrons. . 2vent

4. Element Q has 56 protons and 81 neutrons. b il
Element R has 56 protons and 82 neutrons. (SO o() es

—

5. Element T has an atomic number of 20 and an atomic mass of 40.

Element Z has an atomic number of 20 and an atomic mass of 41. (S O‘\so Qf S
6. Element W has 8 protons and 8 neutrons. & ‘c(\ ,\,_
Element V has 7 protons and 8 neutrons. ! eV eWN

7. Element P has an atomic number of 92 and an atomic mass of 238. . ,\_~
Element S has 92 protons and 143 neutrons. |1Sel o (‘)f S

162 Physical Science ? Prentice-Hall, Inc. ﬂ
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Chapter
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Using Science Skills: Applying conce

3

Atomic Dimensions

The table below contains information about several elements. Use this table to review the con
cepts of atomic number, mass number, numbers of subatomic particles, isotopes, and charged ar
" uncharged atoms. In each tase, enough information has been provided for you to fill in all the

blanks. .
. Mass . Number of
Element | Symbol Number Neutrons
Aluminum | Al 9 27 13 Y 13’
Bromine Be 35 80 35 45 3 5
Uranium u o2l | 239 |§ 92 146 92 .
" Helium He | 2 z Ze 2.
1 s&{bﬁ. Helium He 2 A > 2
Lithium Ly 3 ' 2. Y 3
Tungsten w T 184 |} 74 110 74: BN o
AR
Xenon xe [@5YR1121 |}5Y 79 54 “ o
Magnesium Mg |2 | 24 ll l Z { Z
Carbon C 6 12 b B o
TSJ\'DF_ Carbon C 7 14 6 8 (o
Nitrogen N 14 7‘
~ ; - e all
CL\{(R ot ~H/\€>¢_ 3 columnys ar Yy

€Z(,u;t f

Phvsical Sciencas
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#)  Glomic F = profonzt. —

#2 ,pfoﬁng = efectron count

#3  Pomic mass — atfom'c #= newtrons

H Y Protons + hewteons = Atemic mass

#5 NewtronsS = efectrons

-k
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Suba‘h)mic. Particles

Name. Kfij
,Chap#'e»f 4 Date Period
Physic.cd Stence . : :
| Rotinded m P?w ¥
Momjc ngboi PHomic Mass P N E g
L | 338 Ge 12 o 71 32 | r
2.1 9 F 19 9 10 9 1=
_ 3 Yo L 1] 40 | 5| ‘16
7 | 85 At 210 8 | JR5 8S
s | /9 K 39 (4 L0 | 4
. H ! | 0 /
W | ag Sr 5% 38 |z 38
21 8%  |Ra 2 |89 |35 | gy |
7. | 6o Nd |44 co |84 6o |
el {1 B | 247 [47 1)so |97 |
781 Ty 20 4 51 IR | 2
2128 | N, 04 _12¢ 3] [2p |-
s b | S 32 |16 1 |76 |4
WAL V 5| 23 129 |laz [ =
52| 1o/ Md 258 o1 157 707 |
.| 57 | Lla 129 57 | 82 |57
734 | Se 19 3t 145 |34 |
2. | 5 » [ 5 et | 5
B 53 T 27 53 |74 |53
o, LY’ @E Cf Lf 5 , 7




Objective » Name the three basic parts of an
atom.

TechTerms

» electron: negatively charged particle
» neutron: ncutral particle

» nucleus: center, or core, of an atom
» proton: positively charged particle

Structure of an Atom According to modern
atomic theory, an atom has a center, or core,
called the nucleus. In the nucleus are protons
and neutrons. Protons are positively charged
particles. Neutrons are neutral particles. Sur-
rounding the nucleus is a cloud of very small par-
ticles called electrons. Electrons are negatively
charged particles.

Hil» List: what are the three types of particles in
an atom?

Thomson's Model The first scientist to suggest
that atoms contain smallc particles was J. J.
Thomson of England."In 1897, Thomson passed
an electric current through a gas. He found that
the gas gave off rays made of negatively charged
particles. Today, these particles are known as elec-
trons. Because atoms are neutral, Thomson rea-
soned that there must also be positively charged
particles in an atom. Thomson hypothesized that
an atom was made up of a positively charged ma-
terial with electrons scattered evenly threughout.

]\e&d(m( revie )

| 4—2 What are the parts
sl of an atom?

{lll» dentify: What type of particles did Thom-

son discover in atoms?

Rutherford’s Model In 1908, a scientist from
New Zealand named Ernest Rutherford performed
an experiment to test Thomson’s atomic model,
Rutherford discovered that an atom is mostly
empty space. He concluded that the protons are
contained in a small central core. Rutherford
called this core the nucleus.

> Describe: What did Rutherford discover

about an atom?

Bohr's Model Rutherford’s model of the atom
did not explain the arrangement of electrons. In
1913, the Danish scientist Neils Bohr proposed
that electrons in an atom are found in energy lev-
els. Each energy level is at a certain distance from
the nucleus. Electrons in different energy levels
move around the nucleus in different orbits, much
as the planets move in orbits around the sun.
Scientists now know that the exact location of
an electron cannot be predicted. Instead, energy
levels are used to predict the place where an elec-
tron is most likely to be found outside the nucle-
us. This area is often called the electron cloud.

il Locate: Where did Bohr say that electrons
are found in an atom?

260
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Objective » Explain how to find the atomic LITHIUM
mass and mass number of an atom. :

TechTerms

» atomic mass: total mass of the protons and
neutrons in an atom, measured in atomic mass
units

» mass number: number of protons and neu- protons
trons in the nucleus of an atom and neutrons

Mass of an Atom The mass of an atom is very
small. Scientists cannot measure the mass of an : ‘
atom in grams. In order to measure the mass of an Mass number Atomic number Number of neutrons
atom, scientist have developed a special unit. This
unit is called the atomic mass unit, or amu. One

amu is equal to the mass of one proton. Neutrons Table 1 lists the atomic numbers and mass
and protons have the same mass. Therefore, one numbers of some common elements. You can use
amu is also equal 1o the mass of one neutron, The ~ this information 1o determine the number of pro-
mass of an electron is equal to 1/1836 amu. Be- tons, neutrons, and electrons in an atom of an
cause electrons are so small, only the masses of element.

protons and neutrons are used to find the mass of

an atom.

# Infer: What is the mass, in amu, of an atom
with one proton and two neutrons?

Atomic Mass Because atoms of different ele-
ments have different numbers of protons and neu-
trons, they also have different masses. The total
mass of the protons and neutrons in an atom is
called the atomic mass. Atomic mass is mea-
sured in atomic mass units.

|l Define: What is atomic mass?

Mass Number The total number of protons and
neutrons in the nucleus of an atom is called the
mass number. Each element has its own mass
nuimber. The mass number is equal to the atomic
mass rounded off to the nearest whole number.
You can find the number of neutrons in an atom
by using this formula:

neutrons = mass number (protons + neutrons) — aw Analyze: How many neutrons are in the

atomic number (protons) nucleus of an atom of chlorine?

264
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Objective » Describe how the electrons in an
atom are arranged in epergy levels.

TechTerm

» energy level: place in an atom where an
electron is most likely to be found

Electron Cloud Model For many years, scien-

tists thought that electrons circled the nucleus of

an atom in much the same way as planets orbit
the sun. Scientists now know that it is not possible
to predict the exact path of an electron. The area in
an atom where ¢lectrons are likely 1o be found is
often called the electron cloud. Scientists use the
word “cloud” because they know that they can-
not predict the exact location of electrons at any
given time. The electron cloud is often compared
to bees buzzing around a bechive.

> Describe: what is the electron cloud?

Energy Levels In the modem atomic theory,
electrons are arranged in energy levels. An en-
ergy level is the place in the electron cloud where
an electron is most likely to be found. Each energy
level is a different distance from the nucleus. The
lowest, or first, energy level is closest to the nu-
cleus. Electrons with higher energy are found in
energy levels farther away from the nucleus.
Each encergy level can hold only a certain
number of electrons. The first energy level can
hold only 2 electrons. The second encrgy level can

hold 8 electrons. Brespy-tuvels-berand-tresceend

Energy

Electron Lumps

Electron gains
energy

to higher
energy level

268

Qﬂu,{ ‘ng rev, am,

14—6 ,Jlow are electrons . . ...
arranged in an’

Electrons R

levelean-hold-up-teda=electrons, For the first 20

elements, the electrons in an atom of an element
fill up the energy levels in order, beginning with
the lowest. An atom of helium has 2 electrons.
These 2 electrons fill the first energy level. An
atom of lithium has 3 electrons. Two of these
clectrons fill the first energy level. The third
electron occupies the second energy level.

BPredict: Where would you expect to find the
6 electrons in an atom of carbon?

Changing Energy Levels Electrons can move
from one energy level to another, If an electron
gains enough energy, it jumps to a higher energy
level. If an electron loses enough energy, it drops
back to a lower energy level.

mw Analyze: What causes an electron to change
energy levels?

Energy
Electron drops
Electron loses to lower
energy energy level



