m Name:

Unit 5 Vocabulary: Atomic Structure

1. Atom:

2. Proton:

3. Neutron:

4. Electron:

5. Nucleus:

6. Electron Cloud:

7. Atomic Mass Unit{AMU):

8. Atomic Number:

9. Isotope:

10. Mass Number:

11. Atomic Mass:
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MODELS!

e A MODEL: is representation that shows

the

or

of something.

« As our technology has evolived our theories and
models have also evolved.

+ Models of the

have changed through the

years as we have discovered new things.

12/8/2014
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Some History
« Meet DEMOCRITUS (about 2400 years ago)

Remember how questions are important?

o Well Democritus asked:

“Can | cut something in half
FOREVER?”

¢ He decided NO; with the help of his students they
were the to name the smallest piece:
, which means, can’t divide.

How does an atom behave?

« Democritus and his students didn’t know what atoms
looked like so long ago.

* They thought atoms were ,

and were made out of the
but had different shapes and sizes.

« They also thought atoms were infinite in number and
that they were and could be
joined together.

12/8/2014
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Then there was DALTON

+ 1800's

¢ He said the atom was a CANNONBALL -

* Some of his theories have been proven wrong, or
evolved into our current theories.

His model is called
the Cannonball
Model.,

DALTON’S ATOMIC THEORY OF
MATTER

« All elements are composed of atoms.

« Atoms of the same element are alike.

« Atoms of different elements are
from each other.

« The atoms of 2 or more elements can join
together to form types of matter called




J.J. Thomson’s Model

* The scientist to suggest that an atom contains
was J.J. Thomson of England in 1897.

. using a cathode ray
tube while studying atoms.

* Because , Thomson reasoned
that there must also be positively charged particles
inside the atom.

* His model was called

J.J. Thomson’s Model

+ Thomson hypothesized
that an atom was made
up of
charged material with

charged

particles scattered
evenly throughout the
atom.

Plum Pudding —
electrons are scattered
like raisins in pudding.

the “Plum Pudding
Model”.

12/8/2014



Rutherford’s Model

e In 1911 a British scientist named Ernest
Rutherford performed an experiment to test
Thomson’s atomic model.

* He discovered that an atom is mostly

* He said that the center of the atom is a
small, dense nucleus that is

Rutherford’s Model

* Rutherford said the negatively charged particles
were to the positively charged particles
found in the

* He said this attraction
the negatively
charged particles in the
atom.

* He didn’t really
address electrons.

12/8/2014



Bohvr's Model

 This is what is on Jimmy’s shirt!

* 2 main pieces of an atom:

1l a containing
positively charged protons
and

2. The that orbit

around the nuclues much
like planets orbiting around
the sun.

* He called these orbits

#—Electron-

TErogaiy Bubon ]

The Bohr Model

152
By

12/8/2014



What is true today:

The nucleus ( the center of the atom) is composed of

2 things:

The electrons do not move in orbits like Bohr said.

Electrons arein a
regions of probable electron location.

- they are in orbital or

They move around the nucleus in different

patterns.

Wave-Mechanical Model

electron

Electrons are moving :
so fast that they look ! fe.
like a cloud. Orbitals

are regions of most

| likely electron location. |~ Neutron
nucleus

Academy Artworks

12/8/2014



All Models!
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Some things to remember:

* Atoms are the building blocks of

Egﬁg?& T

e Atoms are made up protons, electrons, and
nueutrons.

12/8/2014



Components of an Atom

Atoms are the building blocks of EVERYTHING!
Atoms are made up of subatomic particles

* Sub means smaller or less than.
* Atomic means atom.

So subatomic particles are the smaller
particles (parts) that make up an atom.

. The 3 subatomic particles are:

* protons
« electrons

* neutrons

Subatomic

Meet the ATOM!

Lacation inthe

Charge

Weight

Particle ~ Atom

Protons Center (in the | + (Positive) 1amu*
nucleus

Neutrons Center {inthe | Neutral (no 1amu
nucleus) charge)

Electrons Around the - {Negative) | Almost none!

nucleus in a cloud It rounds to

or orbitals 0 amu

*Amu means Atomic Mass Unit

12/8/2014



AMU

— e e

a. AMU= Atomic Mass Unit

b. This is the unit of measure scientists use to
measure the mass of an .

c. 1 amu = mass of 1 proton or 1 neutron
d. The mass of an electron = 1/1836 amu

12/8/2014
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Back to the atom..why it works
* Forces hold the

« Remember that opposite
charges and like

e The electrons are moving so fast that they stay
in orbit around the positive nucleus, the same
way we stay in orbit around the sun.

Remember elements?

An element, remember, is a substance that

Elements are made up of !

There are many different elements

There are about 118 known today.
They're organized and arranged on the Periodic Table!

12/8/2014
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# of Protons in an Atom

» Every element on the periodic table has a
different number of protons, neutrons and

electrons.
e Atomic Number =

* Number of Protons =

KEY

Atomic Mass — | 12.011 -4
+2

Symbol L o c
+4

Atomic Number — 6

Electron Configuration —=| 2.4

Mass of an Atom

* The Mass is
¢ Round to the nearest whole number.
* In this example, the mass of carbon is

KEY

Atomic Mass - {12,011 -4
2

Symbol —|
Y ——bc +4

Atomic Number —.. B
Electron Configuration —= | 2.4

12/8/2014
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# of Neutrons in an Atom

« The number of neutrons is equal to the mass
minus the number of protons.

KEY

Atomic Mass —

Atomic Number
Electron Configuration —e

Symbol

12.011

Some examples!

21120111 -4} 14.0067 -3115.9954 -2118.998403 -4
52 _ —g ;
C4¥N: 0 F
+2 ’
6 1 4|8 g
2-4 2-5 5|28 27
Mass Mass Mass Mass Mass
# of protons # of protons # of protons # of protons # of protons

# of neutrons

# of neutrons

# of neutrons

# of neutrons

# of neutrons

12/8/2014
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A harder example...

196.967 +1

_ +3 Mass:
Au # Protons: -
79 —
-18-32-18-1

# Neutrons:

(# Protons = # electronsl)
# _ Protons=#___ Electrons

: the second shell,

Models of Elements

12.0111 —4

+2
C:

This teils'you where |
the eféectronsgoin
shells. Here, there |
‘are2shells. 2 - ¢
glectrons go in the .
first shelland 4.goiini !
I

According to the Periodic Table,
Carbon has a mass of 12 and has 6
protons. 12 — 6 = 6 neutrons.

6 protons
+ 6 neutrons

@ electron

@ protan

L@ neutron

Carbon atom

12/8/2014
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An atom of oxygen

15,9984 -2

e b b i L

! This tells you 2 shells: :

b st sheli has 2 electrons

: : 21 shiell has 6 electrons

._._,_._._,_,_,..,_._.

One more!

22.98977 +1

t Th|s tells you 3 shells

:
I qst shell has 2 electrons ;
2“d shell has 8 electrons ,

! 31 shall has 1 electron i

g — -

12/8/2014
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lons

a. If an atom gains or loses electrons it has a

charge.
— The charge could be positive (if the atom
electrons)

— The charge could be negative (if it
electrons).

b. An atom is still the same element if it gains or
loses electrons, it just now has a charge.

c. We call an atom with a charge an ion.

[sotopes

a. Isotopes-atoms of the same element that have the
same number of protons as the other atoms of the
element but a different number of neutrons.

b. Just like an ion, an isotope is still the same element. It is
just a little different from every other atom of the same
element.

c. For example-A carbon atom can have 12 neutrons or 14
neutrons. It is still carbon. It just has a slightly different
mass.

i. Think of a pillow- some have more stuffing than others so
their mass may be different but they are still all pillows.

HER
: k 2

12/8/2014
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Date:
Name:
Class:

1 8 What is the significance of the periodic table of elements?
oWl Choose the best answer.
3 Oxygen has an atomic number of 8. What can you conclude
A Itlists all the different metals known to humans from this fact?
B It predicts and lists all the chemical efements in the universe A Anatom of oxygen weighs 8 grams
C It explains where different atoms can be found B Anatom of oxygen has 4 protons and 4 electrons
D It proves that atoms are the building blocks of matter € Anatom of oxygen has 8 positrons

2 What do electrons in the same shell have in common? D Anatom of oxygen has 8 protons

The word "atom™ comes from a Greek word for

A They have the same amount of energy indivisible." In what way are atoms indivisible?
B They are all positive;y charged A They cannot be separated once they've bonded with other atoms
C  They are all made up of atoms B ;pggecr?irg;ot be broken apart without losing their chemical
D They all have neutral charges € They cannot form bonds with other atoms
.3 Which of the following is an example of a subatomic D They cannot gain or fose electrons

(Q particle? 8 How are molecules different from atoms?
A Carbon
B Oxygen A They consist of severaf atoms bonded fogether
C Electron B They do not contain neutrons
D Hydrogen € They do not have nucle

D Their particles do not have electrical charges

4 What might happen if the strong force didn't exist?

What can you conclude from the fact that electrons orbit far
Electrons would have positive charges away from atomic nuclei?

Atomic nuclei would fly apart Electrons are extremely small

It would be mare difficult to split atoms Atoms are comprised mostly of empty space

[ — - N - - B ]

Neutrons would not exist Protons have a positive charge

5 What two types of particles exist within an atomic nucleus?
et

O O W >

Atoms consist of subatomic particles

10 In £he following diagram, what does the number 12
A Protons and neutrons T represent?
B Neutrons and electrons A Anatomic number
(U C Protons and neutrinos B Anumber of electrans
D Positrons and neutrons C Anatomic mass

D Achemical symbol

MANANA ARG Dantannn Al ctufifen cmccecad WL pid ol e bt



Name Class Date

3-2 What are atoms?

l.esson Review

@,

Write frue if the statement is frue. If the statement is false, change the underlined
term to make the statement true. Write your answers in the spaces provided.

1. A piece of copper cannot be broken down into some simpler type of matter.

2. The atomic theory states that atoms of two or more elements can join
together to form other elements.

The first person to suggest the idea of atoms was Dalton.

All elements are composed of atoms.

The word element comes from a Greek word that means “cannot be divided.”

The smaliest part of an element that can be identified as that element is an atom,

Atoms of different elements are the same.

The atomic theory states that atoms can be destroyed.

® ® N e @ s w

Demmocritus and his students thought that atoms were always moving.

10. A modern atomic theory was stated by Democritus.

Skill Challenge

Skills: inferpreting, analyzing

The table below lists the four main parts of Dalton’s atomic theory. In the spaces
provided, write which part of the atomic theory supports the given statement.

DALTON’S ATOMIC THEORY

1. All elements are composed of atoms. Atoms cannot be divided or destroyed.

2. Atoms of the same element are exactly alike.

3. Atoms of different elements are different from each other.

"| 4. The atoms of two or inore elements can join together to form types of matter called compounds.

Atoms of sodium can combine with atoms of chlorine to form table salt.

Every calcium atom has the same number of protons.

All neon atoms have the same number of electrons.

Hydrogen atoms can combine with oxygen atoms to form water.

A

An atom of hydrogen weighs much less than an atom of silver.

Concepls and Challeriges in Physical Science, Teacher's Resources CD-ROM
(¢) by Paarsen Education, inc./Glohe Fearon/Pearsen Leaming Group. All rights reservesd. Efements and Atoms: CHAPTER 3, page 3




, ATOMIC MODEL Date:

Name;
Class:

1 How do scientists know how atoms are structured?

6 What are electrons?
By lecking at them under a microscope

By running experiments that expose their properties Positively charged particles

By examining only the largest atoms Neutrally charged particles

Neqgatively charged particles

L= 2 B - - I -

By splitting them apart

= B B - - B

What can you conclude from the fact that scientists Uncharged particles

continue to update the atomic model?
7 Emnest Rutherford discovered that atoms were mostly:

A Newinformation about atoms continues to be discovered

B 0id information about atoms is completely useless A Hegatively charged
C  Scientists did not have any information about atoms until a few B Positively charged
years ago
D Scientists still have no idea what atoms look like C FElectrons
D Empty space

P What contribution did John Dalton make to atomic theory?

8 JEA What does the nucleus of an atom contain?

%

A Hediscovered that every atom was positively charged

B He discovered that every element consisted of one type of atom Electrons and neutrons

C  He discovered that atoms had nuclei Protons and neutrons

D Hediscovered that atoms could be divided jnto smaller parts

4 Place the following scientists in order, from earliest to DNA and RNA

A
B
C Neutrinos and positrons
D
latest: A) Ernest Rutherford; B} J.J. Thomson; ¢) Jofin 9

Dalton How are neutrons different from protons and electrons?
A BCA
B CAB A They are more massive than protons and electrons
C ACB B They have no electrical charge
D CBA C They are less massive than protons and electrons
5 The majority of an atom's mass exists where? D ﬁﬁf;’fgﬂss ir-.:]ng Sll:tlagflz?'ns exist in atomlic nuclei; neutrons orbif the

10 How are electrons arranged in an atom?
A Inthe nucleus

- B Inthe electron cloud A Ingroups of five
<Q) C  Inthe space between the nucleus and the electrons B Inenergy levels
D Inthe neutrons C Bycolor

D Byshape



Name

Atoms

d pariic CIes called electrens Electrens move around the atom’s nucleus.
AR¢BIStHhent is'oné of over one hundred basic rsubstancés se¢isntisis have
discovarsy orcreated: All atoms of an elerient are ‘exactly the'same. The
element iron, forgxample; is.-made up of only ircn atoms. The element carbon
is made" up: of only carbon atoms.’ Theé number of protons, neutrons, arid
electrons within an dtom is what makes elements. different from one another.

1. Use the information
aboveé to label the parts
of this hélium atom.

A.-,-‘.

2. Whether a substance is a solid, liquid, or gas is determined by how close
together iis atoms are. Think about water, iron, and oxygen.

A.. Which substance has the most tightly packed atoms?
B. Which stibstdnce has the most lodsely packed atoms?

3. Wite letters in the blanks to match each word with iis definition.

a negatively charged particle A. proton
__ thecenter of an atom B. atoms
. anything that has weight and takes up space C. nucleus
— aparticle with no charge D. electron
. abasie substance - CE. matter
- apositively charged particle F neutron

the “’*u;id:ng blocks” of matter G. element

© 2000 MeDONALD FUBLISHING CO. 2 PHYSICAL SCIENCE. -



N Y e .24

e&mbme ws’ih @ther a’c@ms to f@rm* aii m@!e*culea S. S
molecules. are mateupof only-twe atoms: Othergarg
mizda up of nany dloms. Some moleculss @onitain
atoms:of only onedype of alément. Others area:
combination of different eleménts. ' :
Water is a-combination ofrtwo eléments: hydrOQen and @xy :
drop of water on-the head of arpins Nowimaginesdividing that
again-and again gkt canmot e dividedaryrote withoutsep
into hiydrogen aht Gygencatoms. . Thatdiny-armount ot water is:a:
molacule-igthe dallast possibie amount ofany substance tﬁ‘at f
substance. -t

1. Salt is. made, up.of two. e!,ements - Sodium.and. Chlgnne

Y U

divide a crysta[ of salt over and over again. What will happen Wh
finally divide a single molecule of salt?

2. Define the foilowjng terms: . ' _ Q
atem

T

molecule

3. Number the following items to put them in order from smallest to largest:
: an atomy’s nucleus

an-atom

an-atom’s neutron

the head of a pin

a molecule

i R

Write T for true or F for false before eash sz‘af@mem befow.

4. Ajoms are a combination of motecu!es

5. Some molecules are made up of only one element.

6. Awater moleculs is made up of helium and oxygen. (
7. If & molecule is divided, it will separate into atoms. K

jex)

© 2000 MoDONALD PUBLISHING CO. PHY2ICAL SCIENCE



Name

3-3 What are the parts of an atom?

Date

@ Lesson Review

Complete the following.

1.

N S @R W W

10,

The first scientist to suggest that atoms contain smaller particles was

Positively charged particles in an atom are called
Bohr proposed that electrons in an atom are found in specific
Negatively charged particles in an atom are called

Rutherford found that an atom is made up mostly of

The center, or core, of an atom is called the

Surrounding the core of an atom is a cloud of very small particles called

of England.

According to Bohr’'s model, electrons move around the center of an atom in separate ,

much as the planets move around the Sun,

Neutral particles in an atom are called

Rutherford found that

Skill Challenge

@ Skills: comparing, classifying

are located in the core of an atom.

Write yes or no in the correct columns to identify whether each statement is trug

for protons, neutrons, and electrons.

Proton

Neutron

Electron

Has an electric charge

Found in the nucleus

Positively charged

Moves in energy levels

ARl B B B

Negatively charged

Concepts and Challenges in Physical Seience, Teacher’s Resources CD-ROM
{c) by Pearson Education, Inc/Globe Fearan/Pearsan Leaming Group. All rights reserved,

Elements and Atoms: CHAPTER 3, page 4



Name?

T ATOMS -\
the smallest
part of an
element

a

_‘ NUCLEUS |

NEUTRONS )

SMALL MASS

Locwhin 7]

]

(

mass = TO
PROTON

# PROTONS = s

# ELECTRONS

# elatons= .
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FILL IN THE BLANK

Complete each statement using a term or terms from the list below. Write your answers in the
spaces provided. Some answers may be used more than once.

outside neutrons same cancel out
protons atoms negative electrons
" nucleus smaller no positive

1. All matter is made of tiny parts called

2. The center part of an atom is called the

3. A nucleus is made up of and

4. Blectrons are found the nucleus.

5. Electrons are than protons or neutrons.

6. The main parts of an atom are , , and

7. Since protons have a charge, and neutrons have

charge, the nucleus will have a charge.

8. Electrons have a charge.

9. An atom has the number of protons and electrons.
10. The plus and minus charges of an atom each other.

THUIE MR D4 T o0
P RUJE CR FALEE

In the space provided, write “true” if the sentence is true. Write “false" if the sentence is false.

1. A proton is found outside the nucleus.

2. A proton has a negative charge.

3. Aneuiron has a positive charge
4. An elecfron has a negative charge.

5. An electron is found inside the nucleus.

AN
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©

Class Date

Name

Lesson Review

3=4 Whati is an atomic number?

Write frue if the statement Is true. If the'statement is false, change the underlined
term to make the statement true. Write your answers in the spaces provided.

Skill Challenge

1.

2
3
4.
5

£ ®» 2o

10.

Each element has a diffevent atomic number.
An atom of gold is made up of fewer protons. than an atom of oxygen.

In an atom, the number of protans is greater than the number of electrons,

Hydrogen has an atomic number of 79,

The number of electrons found in the nucleus of an atom is that element’s
atormic number.

An atom has no overall electric charge.

Inanaton, the charges of the electrons are cancelled by the charges of the profons.
The atomic number of oxygen is 8. '

The-element with the smallest atomic number is helium.

No two elements have the same atomic nuzmber.

Skills: interpreting a table, analyzing
Use the table on page 58 of your text to complete the following table.

Element Atomic Number Number of Electrons
3. 11 4,
5. 6. _ ' 29

Gold 7. 8 |
9 16 10.

Concepts and Chellenges In Physlcal Science, Teachers Resources CD-ROM
(c} by Pearson Education, Inc./Globe Fearen/Pearson Leaming Group. Alt rights reserved.
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Name Class Pate

3-5 Whai is an aiomic mass?
<+ Lesson Review
Complete the following.
1. The total mass of the protons and neutrons in an atom is called the

{

2. One amu is equal to the mass of one

3. The element. has a mass number and an atomic number of 1.

4, The total number of in an-atom is determined by subiracting the atomic

number froim its mass number.

v

5, Neuirons and have the same mass,

6. The total number of protons and neutrons in the nucleus of an atom is called the

7. The mass of an atom is measured in

8. TEach . has its own mass number,

9. The element has an atomic number of 8 and a mass number of 16.

Skill Chailenge
Skills: synthesizing, comparing : .
Use the table below to answer the following questions. é .

e

' Element Atomic Number Mass Nuiiber
Hehum " ; | | 2 T 2 .,,;

: Sodmm R 11 e '23
Iron 26 55
Gold 79 ' 197
Lead ]2 007

1. How many neutrons are in an atom of helium?

2. How many protons are in an atom of iron?

3. How many neuirons are in an atom of lead?

4. How many electrons are in an atom of sodium?

(O . -

“

Concapts and Challenges in Physileal Sciencs, Teacher's Resources CO-ROM
(c) by Pearson Education, Inc/Globs Fearon/Pearson Leaming Group. All righs reserved. Elements end Atoms: CHAPTER 3, page 6



Name

Class

Date

3-6 How are electrons arranged in an atom?

Lesson Review
Write frue if the statement is true. If the statement is false, change the underlined

term fo make the statement true. Write your answers in the spaces provided.

-1

O

Skill Challenge
Skills: comparing, applying conceplts

1.
2.
3.

0.

The lowest energy level of an atom is the one farthest from the nucleus.

If an electron gains energy, it may jump to a higher energy level.

The area in an atom where an electron is likely to be found is called the

electron cloud.

The first energy level of an atom can hold two elecirons.

If an atom contains three electrons, then its second energy level would hold

three electrons.

Electrons cannot move from one energy level to another.

A maximum of eight electrons can be held in the fourth energy level of an

atom.

Electrons are arranged in energy levels.

The third energy level can hold up to 16 electrons.

Electrons with higher energy are in the energy levels closest to the nucleus.

Complete the following table.

Element | Atormic | Number of Electrons | Number of Electrons in | Number of Electrons
Number | in First Energy Level Second Energy Level in Third Energy Level

Helium 2 1. 2. 3.

Nitrogen 7 4, 5. 6.

Sulfur 16 1. 8. 9.

Sodium 11 10. 11. 12.

Chlorine 17 13. 14. 15.

@

Conceprs and Challenges in Phiysical Science, Teacher's Resources CD-ROM
{c} by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved.
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- Atomic Number -
Nunther of..
electrons
& protong

& protons
+ & neutrons

Symbol/Name

* Alomic Mags.
© Magg of one

atom in ama ‘s neUtron
Carbon atom
The _. : . found in the nucleus is the atomic number
©E_ach elementhasa__y .. atomic number

An atom is neutral. It has neither a positive nor a negative charge, so...........
. The number of protons _ . . __the number of electrons

Protons = Electrons= Atomic number (PEA)

Atomic Mass - The total mass of the ... .. andthe,._ _ _ _inanatom,
Mass number is the total amount of pr'o’rons and neutrans in an atom. It is the
et rounded to the nearest whole number.
Mass number - atomic number = number of neutrons
12 - 6 = 6 Carbon

Atomic Mass Unit
Mass of 1 AMU = 1 proton
Mass of 1 AMU = 1 neutron
1/1,836 AMU = efectron, this is so small that it is not used in calculating
{(/ the mass of the atom

P\



Name Date
Period Number

Bill Nye the Science Guy-Atoms
Unit4

1. What are the three parts of an atom?
a.
b.
C.

2. What is the heaviest part of an atom?

3. Atoms are mostly

4. When electrons flow from one atom to another it is cailed

5. When atoms combine together they form

6. Water's CHEMICAL FORMULA is

(O 7. What are the 2 elements (type of atoms) in water?
a.
b.

8. When two or more DIFFERENT elements bond (join) together they make a

9. To separate the atoms in water you need to

Part IT
10.All elements are arranged in a table calied the

11.All elements are written using 1 or 2
and a which represents the

amount of in the atom.

12. elements occur naturally.



13.NaCl is a because 2 different elements
bonded together and formed

14. Nitro Glycerin (C3H5N309) is used for making

15. is the element that is everywhere. It
makes chemicals of living things.
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Naine: Date
Periodic Table: Finding Protons, Elecirons, Neutrons Science

Directions: Use the chart to find the number of protons, electrons and neutrons.

Remember: Atomic Number = # of protons in nucleus
# of protons = # of electrons
Atomic mass = # of pretons + # of neuirons

¥-snme.

# of Neutrons = Atomic mass — Atomic nulmber

* % M~ il
Element Atomic # # of Protons | Atomic #of #of
Mass # Neutrons Electrons
Hydrogen 1 1.
Lithium 3 7
Beryllivm 4 9
Boron 5 11
Carbon 6 12
Nitrogen 7 14
Oxygen 8 16
Fluorine 9 19
Neon 10 20
Sodium 11 23




Elements ¢ Periodic Table

WHICH ATOM IS WHICH?

Every kind of atom has its own unique lock. All the atoms of an element have this same look.
Here’s a chance for you to look at some atoms and tell what elements they are. Write the name of
the element next to each atom. You may need to use the Periodic Table to help you out.

- e

Name




et

‘ Elements » Periodic Table

NBMZ:

H
Hydrogen

26

Tron
56

A WORLD-FAMOUS TABLE

‘9‘ Fhere is a table (ot one for dinner) that’s probably the most famous table of science, (You can find
it in your physical science book or on page 52 of this book.) If you learn how to read if, 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 r:nssmg inforrma-
tion in the samples below:

1.

2.

LR

\4.

& atomic number_

~

b, atomic mass

a. fEelectrons

b. # protons

¢. atomic number

'd. name of elernent

a, # protons

b, elemnent syrnhol

& atamdc number

b. #neutrons

g'ﬂWM;ﬂﬁfmw -

28

Pt

Platinem
185

N

REMEMBER:
atomic mass = protons + neutrons

atomic number =# protons o # el s
# protons = # electrons

. a. ¥ electrons
h. # protons
¢. atomic numbey

d. narme of elernent

a, atomic mass

b. element symbol

. a elementsymbol

b. # neutrons

| c. element name

. & atomic numbey

b. # neutrons

N

82

Pb

20f

40

e b

Zirconium

3]

V]

88

Radon

Ra

226

29

64

et

9. a. element name

b. {# protons

10, a #electrons

b. atomic mass

11. a. atomic number

b. #neutrons

——

12, a. element symhbol
b. #neutrons

¢. element name



#
Nnma‘,’, e

elactron

nucleus<”” g;cgzons NUCLEUS
"~ neutrons ey
- PROTONS + NEUTRONS = ATOMIC MASS

glectron

Each proton has a value of one.

Each neutron has a value of one.
Figure A

ATOMIC MASS

The diagrams below show six different atoms. Look at each one closely. Find the atomic mass of
each atom. Write your answer in the space below the diagram.

Remember: atomic mass = protons + neutrons

e ®
Figure B Figure C Figure D
Atomic Mass Atomic Mass Atomic Mass

Figure E Figure F

Figure G
Atomic Mass Atomic Mass

’f
Atomic Mass

A5
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Natne:

Date:

Per:

Atomic Structure

Directions: You Cah beCcome more familiar with the atomic structure of
some common substances by completing the Chart below. For each

substahce, You have been giveh ehough inFormatioh to £iil i all the
blahks. m=PIN .
(_A#;#P:?H‘e Mo Mtp | m-p | #=de
. Number [ Number | Number |
sussance | S| AN | 18 | of | o | o
Protons | Neutrons | Electrons
Helium He 2 4
Maghesium Mg 12 12
2Zinc 20 30 65
Bromine Br 80 35
Aluminum Ad 13 14
{Urahium 9] 146 92
godium Na 11 12
Kryptoh Kr 48 36
Calcium Ca 40 20
Gitver Ag 47 62




wilat s 2L

CORRECT Make this chart comrect by circling the right answers in coluimns

) |
FECEET Y A TR O araci £, .
THE CHART B and s

A B c
Part of Electrical
the atom Where it is found charge
s s leet
inside the nucleus plus L
proeton minus
outside the nucleus none
inside the nucleus plus
neuiron minus
outside the nucleus none
) inside the nucleus plus -
electron minus 5 eloctrons
outside the nucleus none
L... e
A,
B,

I. Look at this diagram carefully. Then an-
swer the guestions next to the diagram.

1. a) How many proions does this atom

have?

h}) How many electrons does this atom

have?

2. a} How many plus charges does this

have?

b} How many minus cherges does this

atom have?

3. The plus and minus charges
da, da not

balance each other.




N Name Class Date
Master Form

Chapter 4

Atomic Structure

grams. Draw the electrons in

Use the information provided for each element to complete the dia
dicate the number of protons

their proper shells, and place the correct aumbers in the nucleus to in
and the number of neutrons. ' ..

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

5. Potassium: atomic number 19

2. Beryllium: atomic number 4
atomic mass 3%

atomic mass 9

.jﬁ;‘

8. Argon: atomic number 18

-
3. Nitrogen: atomic nufnber 7
atomic mass 40

atomic mass 14
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WHAT DO THE I

Figures C and D sho
Study each figure and
e questions abont e

et

. How many prot

T

Qs

. How many elec

. What is the aton

e

5, How many

6. How many

. Fow many neufrons?
Y

B
ICTURES SHOW?

aloms.
mHswear
4.

Figore C

ons does the ators in Figire C have? ._

|

trons? ——

nic mass of this stom? . _ PR

Figue D
protons does -he atom in Figure D have?

neutrons?

e

. How many

. What is the

o]

_Ennn..o:m._. —

e U

_mnc_.an mass ¢ { this atom?

'COMPLETE THE CHART

‘Complele the chart by Jilling in.the .,E.m.m.mx..... information.

Name of MNumber of Nurnber of ﬁ Atomic
Element Protons Neutrons Mass
Neon - ) 10 20
. Caobalt 27 32
Gold s 197
Chlorine_ i . o
Thorium 9 . 142 I -
_ Lead 2 - 207
. Nickel . EY i NE 59 1
Chromium - I .
_ Silicon 14 . =
) Tungsten 74 . R -m.m.IiL

FILL IN THE BLANK

Complete each statement using a term or terms from the list below. Write your answers int Hie
spaces provided. Seme words may be used more than once.

pésitive no neutrons: atomic number
atoms one circle electrons
negative protons
1. All matter is made up of tiny ___ .
2. The three main parts of an atom aré . : ,and
—_—— . -
3. A nucleus is made up of : and .

4. Electrons the zm&mum.

5. A proton has a

charge; an electron hac a

tharget a neutron has charge.

6. Protons = electrons =

7. The-atomic mass of an atom is the m_:n&m_. of its . and
8. Each proton or neutron is given a mass of _. .7
; o !
/9 In figuring atomic mass, we do not count the mags of an atom’s _"0r .
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Name: Period:
Unit 5 Review Sheet

Complete the answers on a separate piece of paper by restating the
question.

1. What does the atomic number tell you?

2. When are ions formed?

3. What is found inside the nucleus of an atom?
4. What 3 subatomic particles make up an atom?

5, Which of the 3 subatomic particles has the least mass?

6. If an atom has 5 protons how many electrons are orbiting the nucleus of

this neutral atom?

7. What do you get when you change the number of protons of an atom?

8. How many electrons are found in an atom of Calcium (Ca)?
9. How many electrons are found in an atom of Copper (Cu)?
10. How many protons are found in an atom of Neon (Ne)?
11. How many protons are found in an atom of Silver (Ag)?
12. How many neutrons are found in an atom of Sodium (Na)?
13. How many neutrons are found in an atom of Iron (Fe)?
14. What subatomic particles make up the mass of an atom?

15. What is the smallest particle of an element that still has all of its
properties?

16. What did Ernest Rutherford call the center of an atom?
17. Compare the mass of an electron to a proton and neutron.
18. What is the defihition of an isotope?

19. How are electrons arranged within an atom?



C

20. Describe the nucleus of an atom.
21. Where is a neutron found in an atom?
22. Where is an electron found in an atom?

23. How many electrons would an atom of Aluminum (Al) with 13 protons
and 14 neutrons have?

24. How is the atomic mass of an element found?

25. What would the atomic mass of Boron be if it has 5 protons, 5
electrons and 6 neutrons be?



Criss Cross Puzzle Page 1 of 2

(f\\ Unit 5-Atomic Structure

]

Across

3. A negatively chorged particle that Clies around the nockeus In a eleud of ozrbitals or energy levels, They are so lighy that the
4. This is the unit of measure sclentist use to nmeasure tha mass of an atos.

5. This is the number of protens in an aiom.

6. The smallest part of @n =lement that con ke identified a3 thag alement. (Can't ke cut inte a smaller plece.

#. Et ix the center of an aton and contains the protons and neutrons

10, A pariicle in the nuclsus that has no charga.

12, A substance that cennot be chenigally broken down into simpler things.

Do

1. Atemz of the san2 elanent that have tha same nunbar of protons a3 the other atams of the element but a different number of neut
2, * pogilively chizged particie found Iin the nucleus of &n avem. It is very heavy.

31, This is where tha clactrons move around in enerzgy levals around the nucleus.

7. The nunbar af protens and noutxoas in the nueless ¢f an aton.

S, An atea with a pasitiva or negative chorge.

il. The tokal mess of the protons shd peutrens In an abem and is acasured in atemic nass units.

23 of 13 winds wery ploded Lo tha porZe
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