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History of the Periodic 
Table	
Video 6.1 

Objectives	
• By the end of the video you should be able to… 

o Define and explain periodicity (or the periodic 
law) 

o Identify and explain similarities within groups  and
periods.

“When elements are arranged in 
order of increasing atomic 
mass, periodic, or repeating, 
trends occur.” 

In 1869, Mendeleev arranged 
the elements in order of mass 
he and his students studied 
according to trends such as 
conductivity, ductility, 
malleability, etc. 

Now the table is in order of 
atomic number! 

Periodic Law	
The Modern Periodic Table 

1 
2 
3 
4 
5 
6 
7 

• Periods represent horizontal rows on the periodic 
table and are numbered 1-7. These numbers can
also represent the number of energy levels. 

Periods	 Groups	
• Groups represent vertical columns on the table and 

are numbered 1-18 (different on some other tables).
Elements in the same group have the same number 
of valence electrons and similar properties. 
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1  
2  
3 
4 
5 
6 
7 

PERIODIC GROUPS 
❚  Alkali Metals 
❚  Alkaline Earth Metals 
❚  Transition Metals 
❚  Halogens 
❚  Noble Gases 

• Very reactive (not found in 
elemental form) 

• One valence e-: 1+ charge 
• Metallic character 

increases down the group
• Strong exothermic reaction 

with water 

Alkali Metals Group 1	

• Reactive (not as much 
as alkali metals) 

• Two valence e- 

• 2+ charge 
• Alkaline means base 

Alkaline Earth Metals	
Form colored compounds and solutions with various 
charges 

Transition Metals – Groups 3-12	

• Form diatomic 
molecules

• Mostly 1- charge, 
though others 
possible 

• 7 valence e- 

• Very reactive 

Halogens – Group 17	
• Also known as “inert 

gases” because they
do not react (except 
Xe in rare cases) 

• Zero charge 
• 8 valence e- 

• Monatomic 

Noble Gases – Group 18	
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Objectives	
• Now you must be able to… 

o Define and explain periodicity (or the periodic 
law) 

o Identify and explain similarities within groups  and
periods.

Metals, Nonmetals, and 
Metalloids	

Video 6.2 

Objectives	
• By the end of the video you should be able to… 

o Identify and explain properties of metals, 
metalloids, and nonmetals. 

o Explain the octet rule. 

Periodic Table & Properties of Elements	

❚  Metals 
❚  Nonmetals 
❚  Metalloids 

Metals Non-metals 

• On the left side of the 
periodic table 
• Great conductors of 
electricity and heat 
• Ductile (wire)
• Malleable (moldable)
• Lusterous (shiny) 
• Solids (except Hg)
• Lose e- when 
bonding 

• On the right side of the 
periodic table 

• Not conductors of 
electricity and heat 

• Brittle 

• Dull 
• Mostly gases (Br is a 

liquid) 
• Tend to

gain e- when 
bonding 

Know This!	

• Metalloids have properties of both metals and
nonmetals such, as poor conductors, may be 
shiny, etc. 

• Metalloids are in the middle of the periodic table
and only include these elements on the 
staircase: 

 B, Si, Ge, As, Sb & Te 

 Al Po At are metals!! 

Metalloids	
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Using the Periodic Table	
• Which is the most metallic element? 
• Which is the most nonmetallic element? 
• Which is the most reactive nonmetallic element? 

Metallic Trends	

• Atoms will gain or lose electrons in order 
to form a stable noble gas configuration 
with 8 electrons in the valence shell 

• Hydrogen, Lithium, Beryllium and boron 
can have 2 valence electrons like helium 

• Metals tend to have 1-3 valence so 
metals will lose electrons to complete an 
octet. 

• Nonmetals tend to have 5-7 valence so 
nonmetals will gain electrons to 
complete an octet. 

Octet Rule	 Allotropes	
• One or more forms of an elementary substance

o Graphite and Diamond are allotropes
• Both made of carbon atoms
• Arranged differently
• Have different chemical and physical

properties 

Carbon Allotropes	

Oxygen Allotropes	 Phosphorus is also an	
allotrope as it can be 	
found in a number of	
different colors	

Objectives	
• Now you must be able to… 

o Identify and explain properties of metals,
metalloids, and nonmetals. 

o Explain the octet rule. 
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Atomic Radius	
Video 6.3 

• By the end of the video you should be able to… 
o Explain the trends associated with atomic radius

within groups and periods. 
o Compare atomic and ionic radii of atoms and

ions. 

Objectives	

• The size of the atom in the ground state. 
o Down a group, the radius increases due to 

more energy levels. The protons cannot pull
on the outer electrons as much as the 
kernel( inner) electrons. 

As you pack on layers, the 
drawing as well as the atom 
gets larger!	

Atomic Radius Groups	
o Across a period, the radius decreases due to a

higher nuclear charge pulling the electrons in 
tighter. 

Atomic Radius - Periods	

Atomic Radius	

• Which element has the largest radius? 

o H
o Fr

• Which element has the smallest radius? 

oNa
oAr

Atomic Radius – Using 
Table S	
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Atomic Radius	

When losing an electron, sometimes a whole shell 
is lost, making the ion smaller than the atom. 

CATIONS ARE ALWAYS SMALL!	

Ionic Radius	

When gaining an electron, electrons repel each 
other making the ion bigger than the atom. 

ANIONS ARE ALWAYS BIG!	

Ionic Radius	

• When atoms gain electrons, the size ___________. 

• When the atom loses electrons, the size ________. 

increases	

decreases	

Ionic Radius	

Objectives	
• Now you must be able to… 

o Explain the trends associated with atomic radius
within groups and periods. 

o Compare atomic and ionic radii of atoms and
ions. 

Video 6.4 

Ionization Energy	
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• By the end of the video you should be able to… 
o Explain the trends associated with ionization 

energy within groups and periods. 
o Compare ionization energies of atoms and ions. 

Objectives	
• The energy needed to remove an electron from the

valence shell of an atom. 
o Across a period, IE increases because electrons 

are more tightly bound to a stronger nuclear 
charge (more protons pulling on the electrons so 
they can’t escape). 

Ionization Energy	

o Down a group, IE decreases because electrons
are less bound due to more principle energy 
levels (protons can’t pull as well since they are 
far away). 

o SMALLER ATOMS WITH MANY PROTONS NEED
MORE ENERGY TO LOSE AN ELECTRON! 

Ionization Energy	

• Which element has the highest IE? 
o F
o I

• Which element has the lowest IE? 
o K 
o Br

• What do you think the second and third IE means? 

Examples Using Table S	

Ionization Energy	
• Now you must be able to… 

o Explain the trends associated with ionization 
energy within groups and periods. 

o Compare ionization energies of atoms and ions.

Objectives	
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Video 6.4 

Electronegativity 	

• By the end of the video you should be able to… 
o Explain the trends associated with 

electronegativity within groups and periods. 
o Compare electronegativity values of atoms and

ions. 

Objectives	

• Ability of an atom to attract electrons. 
o Across a period, electronegativity increases 

due to stronger nuclear charge (more protons
pulling). 

Electronegativity	
• Down a group, electronegativity decreases due to 

more principle energy levels, it is harder for protons 
to pull on outer electrons. 

• SMALLER ATOMS WITH MORE PROTONS PULL IN 
ELECTRONS THE BEST! 

• These values range from 0-4 and are not energy
values. 

• Notice the trend and explanations are similar to IE.

Electronegativity	

• Which element has the highest e-negativity? 
o F 
o I 

• Which element has the lowest e-negativity? 
o K 
o Br 

• Do noble gases have e-negativity values? Why? 

Examples	 Electronegativity	
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• Many answers are on Table S so just look 
them up! 

• What do you need to study? 
o Names and properties of groups
o Properties of periods
o Properties of metals, nonmetals, and

metalloids 
o What is nuclear charge and how it 

affects size, IE and electronegativity

This Unit is Awesome!	
• Now you must be able to… 

o Explain the trends associated with 
electronegativity within groups and periods. 

o Compare electronegativity values of atoms and
ions. 

Objectives 	
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Sketch Notes 

183



Periodic Table Coloring Activity 
You have been given a black and white periodic table that needs some color according to the 
following directions.  

You may use any colors you like unless specified. Like the diagrams in your book, make a color key 
so your periodic table may be accurately read. Some boxes may be shaded multiple colors – just 
make sure you can see them all! Have fun and make them pretty. You don’t want to stare at an ugly 
periodic table J  

1. State of Matter at Room Temperature (solid, liquid, or gas)
• There are two elements that are liquid at room temperature: Hg and Br. Using a blue 

marker outline the symbols.
• 11 elements exist as gases at room temperature. Outline their symbols using a red 

marker. H,	  He,	  N,	  O,	  F,	  Ne	  Cl,	  Ar,	  Kr,	  Xe,	  Rn
• The remaining elements are solid at room temperature – leave those alone.

2. Metalloids
• Choose any color of a color pencil or crayon and shade in the following elements: B, 

Si, Ge, As, Sb, and Te. These elements are called metalloids and exhibit both metallic 
and nonmetallic properties.

3. Metals vs. Nonmetals
• With a dark marker add the “stair step” pattern that starts under Boron and extends 

down to Po and At (Al & Po are metals!). This is the division line between metals 
and nonmetals.

• Choose a colored pencil of any color and shade the area where nonmetals are found 
(don’t forget about Hydrogen!) to the right of the staircase.

• Choose a different colored pencil and shade the area in the periodic table where the 
metals are found, to the left of the staircase (dont forget the bottom two rows).
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	6:	Periodic	Table	
Activity:	Color	Coding	the	Periodic	Table	

The	Periodic	Table	is	a	list	of	all	the	known	elements.	It	is	organized	by	increasing	atomic	number.	There	are	two	
main	groups	on	the	periodic	table:	metals	and	nonmetals.	The	left	side	of	the	table	contains	elements	with	the	
greatest	metallic	properties.	As	you	move	from	the	left	to	the	right,	the	elements	become	less	metallic	with	the	
far	right	side	of	the	table	consisting	of	nonmetals.	A	small	group	of	elements,	whose	members	touch	the	zigzag	
line,	are	called	metalloids	because	they	have	both	metallic	and	nonmetallic	properties.	Identify	the	zig	zag	line	
and	make	it	more	bold	using	a	black	crayon.	

The	table	is	also	arranged	in	vertical	columns	called	“groups”	or	“families”	and	horizontal	rows	called	“periods.”	
Each	arrangement	is	significant.	The	elements	in	each	vertical	column	or	group	have	similar	properties.	There	are	
a	number	of	major	groups	with	similar	properties.	They	are	as	follows:	

Hydrogen:	This	element	does	not	match	the	properties	of	any	other	group	so	it	stands	alone.	It	is	placed	above	
group	1	but	it	is	not	part	of	that	group.	It	is	a	very	reactive,	colorless,	odorless	gas	at	room	temperature.	(1	outer	
level	electron)		Outline	Hydrogen	in	red.	

Group	1:	Alkali	Metals	–	These	metals	are	extremely	reactive	and	are	never	found	in	nature	in	their	pure	form.	
They	are	silver	colored	and	shiny.	Their	density	is	extremely	low	so	that	they	are	soft	enough	to	be	cut	with	a	
knife.	(1	outer	level	electron)	Color	the	alkali	metals	in	red.	

Group	2:	Alkaline-earth	Metals	–	Slightly	less	reactive	than	alkali	metals.	They	are	silver	colored	and	more	dense	
than	alkali	metals.	(2	outer	level	electrons)	Color	the	alkaline	earth	metals	in	orange.		

Groups	3	–	12:	Transition	Metals	–	These	metals	have	a	moderate	range	of	reactivity	and	a	wide	range	of	
properties.	In	general,	they	are	shiny	and	good	conductors	of	heat	and	electricity.	They	also	have	higher	densities	
and	melting	points	than	groups	1	&	2.	(1	or	2	outer	level	electrons)	Color	the	transition	metals	in	pink.	

Lanthanides	and	Actinides:	These	are	also	transition	metals	that	were	taken	out	and	placed	at	the	bottom	of	the	
table	so	the	table	wouldn’t	be	so	wide.	The	elements	in	each	of	these	two	periods	share	many	properties.	The	
lanthanides	are	shiny	and	reactive.	The	actinides	are	all	radioactive	and	are	therefore	unstable.	Elements	95	
through	103	do	not	exist	in	nature	but	have	been	manufactured	in	the	lab.	Color	the	lanthanides	and	actinides	
brown.		

Group	13:	Boron	Group	–	Contains	one	metalloid	and	4	metals.	Reactive.	Aluminum	is	in	this	group.	It	is	also	the	
most	abundant	metal	in	the	earth’s	crust.	(3	outer	level	electrons)	Color	group	13	yellow.	
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	6:	Periodic	Table	
Group	14:	Carbon	Group	–	Contains	on	nonmetal,	two	metalloids,	and	two	metals.	Varied	reactivity.	(4	outer	
level	electrons)	Color	group	14	light	green.		

Group	15:	Nitrogen	Group	–	Contains	two	nonmetals,	two	metalloids,	and	one	metal.	Varied	reactivity.	(5	outer	
level	electrons)	Color	group	15	dark	green.	

Group	16:	Oxygen	Group	–	Contains	three	nonmetals,	one	metalloid,	and	one	metal.	Reactive	group.	(6	outer	
level	electrons)	Color	group	16	light	blue.	

Group	17:	Halogens	–	All	nonmetals.	Very	reactive.	Poor	conductors	of	heat	and	electricity.	Tend	to	form	salts	
with	metals.	Ex.	NaCl:	sodium	chloride	also	known	as	“table	salt”.	(7	outer	level	electrons)	Color	group	17	dark	
blue.	

Group	18:	Noble	Gases	–	Unreactive	nonmetals.	All	are	colorless,	odorless	gases	at	room	temperature.	All	found	
in	earth’s	atmosphere	in	small	amounts.	(8	outer	level	electrons)	Color	group	18	Purple.	

Analysis:	

1. The	vertical	columns	on	the	periodic	table	are	called	____________.

2. The	horizontal	rows	on	the	periodic	table	are	called	_____________.

3. Most	of	the	elements	in	the	periodic	table	are	classified	as	_____________.

4. The	elements	that	touch	the	zigzag	line	are	classified	as	_______________.

5. The	elements	in	the	far	upper	right	corner	are	classified	as______________.

6. Elements	in	the	first	group	have	one	outer	shell	electron	and	are	extremely	reactive.	They	are	called

7. Elements	in	the	second	group	have	2	outer	shell	electrons	and	are	also	very	reactive.	They	are	called

8. Elements	in	groups	3	through	12	have	many	useful	properties	and	are	called	_____________________.

9. Elements	in	group	17	are	known	as	“salt	formers”.	They	are	called	_________________.

10. Elements	in	group	18	are	very	unreactive.	They	are	said	to	be	“inert”.	We	call	these	the	______________.

11. The	elements	at	the	bottom	of	the	table	were	pulled	out	to	keep	the	table	from	becoming	too	long.	The

first	period	at	the	bottom	called	the	_________________.

12. The	second	period	at	the	bottom	of	the	table	is	called	the	_____________________.
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	6:	Periodic	Table	

Look	at	the	periodic	table	of	elements.	
1. Periods	represent	the	(vertical/horizontal)	rows	on	the	table.
2. Draw	Bohr	diagrams	for	Carbon-12,	Boron-11	and	Oxygen-16,	all	in	period	2.

3. Elements	in	the	same	period	have	the	same	number	of	______________________.
4. Groups	represent	the	(vertical/horizontal)	columns	on	the	table.
5. Draw	Bohr	diagrams	for	Lithium-7,	Sodium-23,	and	Potassium-39,	all	in	group	1.

6. Elements	in	the	same	group	have	the	same	number	of	______________________.

RULES:	Group	1	are	known	as	Alkali	Metals.	Group	2	are	Alkaline	earth	metals.	Groups	3-12	are	Transition	metals.	
Group	17	are	Halogens.	Group	18	are	Noble	gases.	All	other	groups	do	not	have	names.		

Name	 Symbol	 Period	 #	Energy	
Levels	

Group	 #	Valence	
Electrons	

Group	
Name	

Lewis	
Diagram	

Sodium	

S	

Ne	

1	 Noble	Gases	

2	 2	

2	 Alkali	Metals	

4	 1	

4	 7	

4	 Alkaline	Earth	
Metals	

2	 Halogens	

3	 8	
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Unit	6:	Periodic	Table	

Look	at	the	periodic	table	of	elements.	

1. How	many	periods	are	on	the	periodic	table	of	elements?

2. Write	out	electron	configurations	for	any	three	elements	in	period	3.

3. What	do	elements	in	the	same	period	have	in	common?

4. How	many	groups	are	on	the	periodic	table	of	elements?

5. Write	out	Lewis	dot	diagrams	for	any	three	elements	in	group	18.

6. Write	out	the	most	probable	charges	of	elements	in	group:

a. One___ b. Two___	 c.	Seventeen____ d. Eighteen___

7. What	do	elements	in	the	same	group	have	in	common?

8. Do	elements	in	the	same	period	have	more	or	less	in	common	than	elements	in	the	same	group?
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	6:	Periodic	Table	

1. Draw	the	Bohr	diagrams	for	Neon-20	and	Helium-4	and	explain	why	they	do	not	bond:

__________________________
__________________________
__________________________
__________________________
__________________________
__________________________	

2. Draw	the	Bohr	diagrams	for	Sodium-23	and	Calcium-40	and	explain	why	metals	lose	electrons:

__________________________
__________________________
__________________________
__________________________
__________________________
__________________________	

3. Draw	the	Bohr	diagrams	for	Fluorine-19	and	Sulfur-32	and	explain	why	nonmetals	gain	electrons:

__________________________
__________________________
__________________________
__________________________
__________________________
__________________________	

4. Draw	the	Bohr	diagrams	for	Silicon-28	and	germanium-73	and	explain	why	they	are	metalloids:
__________________________
__________________________
__________________________
__________________________
__________________________
__________________________	
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	6:	Periodic	Table	
1. Put	a	check	in	each	box	that	correctly	describes	the	element	given.

2. Write	in	the	space,	“alkali	metals”,	“alkaline	earth	metals”,	“transition	metals”,	“halogens”,	or	“noble
gases”	to	indicate	which	group	each	statement	is	describing.

a.	 Colored	solutions	
b.	 Full	valence	shell	
c.	 Most	active	metals	
d.	 Most	active	nonmetals	
e.	 Monatomic	gases	
f.	 Diatomic	elements	
g.	 Stable	and	unreactive	
h.	 7	valence	electrons	
i.	 2	valence	electrons	
j.	 Form	ions	with	a	+1	charge	

Metal	 Metalloid	 Nonmetal	 Alkali	
Metal	

Alkaline	
Earth	
Metal	

Transition	
metal	

Halogen	 Noble	
gas	

Monatomic	 Diatomic	

Sb	
Sr	
Rn	
P	
Pt	
Cs	
S	
Fe	
Br	
Ar	
H	
Si	
B	
F	
He	
Se	
Zn	
Ra	
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Periodic	Table	–Summary	Sheet

1. Elements	originally	arranged	horizontally	according	to	increasing	atomic	mass	(Dmitri
Mendeleev),	however	there	were	some	inconsistencies.

2. Moseley	performed	experiments	on	elements	using	x-rays	and	found	a	consistent	pattern	when
observing	protons.		This	resulted	in	organizing	the	periodic	table	based	on	increasing	atomic
number,	the	current	periodic	table.

3. Period	(rows)	–	period	number	indicates	how	many	energy	levels	for	all	elements	in	that	period.

4. Group	(columns)	–	last	number	of	group	number	indicates	how	many	valence	electrons	all
elements	in	that	group	have.		All	elements	in	the	same	group	have	similar	chemical	properties
because	they	have	the	same	number	of	valence	electrons	à	FOR	GROUPS	1,2,	13-18.

5. Metalloids	–	B,	Si,	Ge,	As,	Sb,	Te.		Properties	of	metals	&	nonmetals,	known	as	semimetals	or
semiconductors.		Located	on	the	STAIRCASE.

6. Metals	–	All	elements	to	the	left	of	the	staircase,	EXCEPT	HYDROGEN.		Properties	Good	conductors
of	heat	and	electricity,	malleable	and	have	luster.

a. Transition	metals	–	groups	3-12,	form	colored	solutions	(aq)

7. Nonmetals	–	All	elements	to	the	right	of	the	staircase,	INCLUDING	HYDROGEN.		Properties	Poor
conductors	of	heat	and	electricity,	brittle,	lack	luster	(dull).

8. Trends
a. ACROSS	THE	PERIOD	LàR

i. Atomic	Radius	(decreases)–	distance	from	the	center	of	the	nucleus	to	the	edge	of
outermost	shell

ii. Ionic	Radius	(decreases)	–	distance	from	the	center	of	the	nucleus	to	the	edge	of
outermost	shell

1. Metals	–	form	+	ions,	lose	electron(s)	therefore	the	ionic	radius	for	a	metal	is
smaller	than	it’s	atom

2. Nonmetals	–	form	–	ions,	gain	electron(s)	therefore	the	ionic	radius	for	a
nonmetal	is	larger	than	it’s	atom

iii. Electronegativity	(increases)	–	an	atom’s	attraction	for	another	atom’s	bonding
electrons.		Measured	on	a	scale	of	0–4,	where	4	is	the	strongest.		Fluorine	most
electronegative	element	on	the	periodic	table.

iv. Ionization	Energy	(increases)	–	the	energy	required	to	remove	the	outermost
electron(s)	from	an	atom.

b. DOWN	THE	GROUP	TOPàBOTTOM
Opposite	what	happens	across	the	periods.

9. Phases
a. Liquids	–	Br,Hg
b. Gases	–	H,	N,	O,	F,	Cl	and	Noble	Gases	(group	18)
c. Solids	–	EVERYTHING	ELSE

Grp	1	Alkali	Metals	
Grp	2	Alkali	Earth	Metals	
Grp	17	Halogens	
Grp	18	Noble	Gases	

Br	I	N	Cl	H	O	F		 All	the		
7	up	to	hydrogen	 diatomic	

elements	
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	6:	Periodic	Table	

1. Write	in	the	space,	“metals”,	“metalloids”,	or	“nonmetals”	to	indicate	which	type	of	element.
a. Located	on	the	left	side	of	the	P.T.	
b.	 Located	on	the	right	side	of	the	P.T.	
c.	 Solids	are	brittle	
d.	 Majority	of	the	elements	
e.	 Gain	electrons	to	form	negative	ions	
f.	 Located	along	the	“staircase”	
g.	 Have	luster	
h.	 Malleable	
i.	 Lose	electrons	to	form	positive	ions	
j.	 Ductile	
k.	 Excellent	conductors	of	heat	&	electricity	
l.	 Poor	electrical	&	heat	conductors	
m.	 Low	electronegativity	values	
n.	 Low	ionization	energy	
o.	 High	ionization	energy	
p.	 High	electronegativity	values	
q.	 Ions	are	larger	than	their	atoms	
r.	 Ions	are	smaller	than	their	atoms	

2. Use	Table	S	to	fill	in	the	names	and	states	of	each	element	below.		Check	all	the	boxes	which	describe	the	element.

Name	

Physical	Properties	 Chemical	Properties	

State	at	STP	
(s,	l,	or	g)	

Brittle	
Malleable	
/ductile	

Conductor	 Ionization	
energy	

Electro-	
negativity	

Electrons	

Good	 Poor	 Low	 High	 Low	 High	 Lose	 Gain	

C	
Ag	
Mg	
I	
S	
Au	
Fe	
Br	
Ar	
H	
Hg	

       
X   X      X
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	6:	Periodic	Table	

THE	PERIODIC	LAW	

The	Periodic	Law	states	that	when	elements	are	arranged	in	order	of	increasing	atomic	number,	repetitious	
trends	can	be	seen.	Mendeleev’s	periodic	table	was	arranged	in	order	of	increasing	atomic	mass.	He	then	
arranged	columns	in	order	to	have	elements	with	similar	properties	align	in	columns.	The	modern	table	is	
arranged	by	atomic	number.		

a. What	subatomic	particle	decides	the	order	of	the	modern	periodic	table?	________________________

b. Explain	how	Mendeleev’s	table	is	only	slightly	different	than	the	modern	table.	____________________

______________________________________________________________________________________	

METALS,	NONMETALS,	AND	METALLOIDS	

Metals	are	elements	on	the	left	side	of	the	staircase	on	the	periodic	table.	They	have	1-2	valence	electrons,	
which	they	tend	to	lose	to	form	cations.	Metals	are	lustrous,	malleable,	ductile,	and	good	conductors	of	heat	and	
electricity.	

a. Define	lustrous.	______________________________________________________________________

b. Define	malleable.	_____________________________________________________________________

c. Define	ductile.	________________________________________________________________________

d. Circle	the	metal: H	 P	 Cu	 S	

Nonmetals	are	elements	on	the	right	side	of	the	staircase	on	the	periodic	table.	They	have	4-8	valence	electrons,	
which	they	tend	to	gain	to	form	anions	and	fill	their	octet.	Nonmetals	are	dull,	brittle,	and	poor	conductors	of	
heat	and	electricity.	

a. Circle	the	nonmetal: C	 Mg	 Na	 Au	

b. Why	is	hydrogen	considered	to	be	a	nonmetal?	_____________________________________________

Metalloids	are	elements	that	touch	the	staircase	on	the	periodic	table.	They	have	properties	of	both	metals	and	
nonmetals.	

a. Most	elements	on	the	periodic	table	can	be	classified	as	metal,	nonmetal,	or	metalloid?

b. Circle	the	metalloid: S	 Si	 Se	 Sr	

c. Circle	the	element	that	is	lustrous: Na	 N	 Rn	 Ne	
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 6:	 Periodic	Table	
d. Circle	the	element	that	is	malleable: Mg	 C	 Ar	 H	

e. Circle	the	element	that	is	dull: S	 Sc	 Sr	 Sn	

f. Circle	the	best	conductor: C	 Cl	 Cu	 He	

g. Circle	the	element	that	has	properties	of	both	metals	and	nonmetals: Ge	 Ga	

GROUPS	AND	PERIODS	

Periods	are	the	horizontal	rows	on	the	periodic	table.	Elements	in	the	same	period	have	the	same	number	of	
electron	levels	in	the	Bohr	diagram.	

a. Draw	Bohr	diagrams	of	Na,	Si,	Li	and	C	and	show	how	you	can	tell	which	are	in	the	same	period.

b. How	many	energy	levels	will	an	atom	in	the	second	period	have?	________	Third	period?	__________

Groups	(or	families)	are	the	vertical	columns	on	the	periodic	table.	Elements	in	the	same	group	have	the	same	
number	of	valence	electrons	and	often	have	similar	properties.		

a. How	many	valence	electrons	do	the	following	atoms	have?

Na:		___	 Mg:	___	 Al:	___	 Si:	___	 P:	___	 S:	___	 Cl:	___	

b. Which	two	have	the	same	number	of	valence	electrons? Ca	 S	 Mg	

Group	1	elements	are	the	Alkali	Metals,	which	have	1	valence	electron	and	are	very	reactive	(explode	in	water).	
Group	2	elements	are	the	Alkaline	Earth	Metals,	which	have	2	valence	electrons	and	are	still	very	reactive	(not	as	
much	as	alkali).	Groups	3-12	are	the	Transition	Metals,	which	form	colored	compounds	and	solutions.	Group	17	
elements	are	the	Halogens,	which	have	7	valence	electrons	and	are	the	most	reactive	nonmetals.	Group	18	are	
the	Noble	Gases,	which	have	8	valence	electrons	and	are	not	reactive.	

a. Why	are	the	noble	gases	not	reactive?	_____________________________________________________

b. Which	element	may	be	blue	in	solutions? C	 Cu	 Ca	 Cl	

c. Which	element	is	a	halogen? C	 Cu	 Ca	 Cl	

d. Which	element	is	an	alkaline	earth	metal? C	 Cu	 Ca	 Cl	
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 6: 	Periodic	Table	
e. Which	element	is	a	noble	gas? H	 F	 Cs	 Rn	

f. Which	element	is	the	most	reactive	metal? H	 F	 Cs	 Rn	

g. Which	element	is	the	most	reactive	nonmetal?	 H F	 Cs	 Rn	

ATOMIC	RADIUS	

The	atomic	radius	is	the	size	of	an	atom.	You	can	look	up	the	atomic	radius	on	Table	S	of	the	reference	tables.	

a. Record	the	atomic	radius	of: 	Li	________	Be	________	B	________	C	________	

N	________	O	________	F	________	Ne	________	

b. As	you	go	across	a	period	the	atomic	radius	_______________________	because	_________________

______________________________________________________________________________________	

c. Record	the	atomic	radius	of: 	Li	________	Na	________	K	________	Rb	________	Cs	________	

d. As	you	go	down	a	group	the	atomic	radius	_______________________	because	___________________

______________________________________________________________________________________	

e. Which	element	is	the	largest?	____________	The	smallest?	____________________

ELECTRONEGATIVITY	

The	electronegativity	of	an	atom	is	its	ability	to	gain	an	electron.	You	can	look	up	the	electronegativity	on	Table	S	
of	the	reference	tables.		

a. Record	the	electronegativity	of:	 	Li	________	Be	________	B	________	C	________

N	________	O	________	F	________	Ne	________	

b. As	you	go	across	a	period	the	electronegativity	_______________________	because	_______________

______________________________________________________________________________________	

c. Record	the	electronegativity	of:	 	Li	________	Na	________	K	________	Rb	________	Cs	________

d. As	you	go	down	a	group	the	electronegativity	____________________	because	___________________

______________________________________________________________________________________	

e. Why	don’t	noble	gases	have	electronegativity	values?	________________________________________
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 6:	Periodic	Table	
______________________________________________________________________________________	

f. Which	element	has	the	highest	electronegativity?	____________

IONIZATION	ENERGY	

The	last	level	contains	valence	electrons	that	can	be	lost	or	gained	to	form	ions	involved	in	bonding.	Cations	are	
positive	ions	that	have	lost	electrons,	therefore	having	more	positive	protons	than	negative	electrons.	Anions	are	
negative	ions	that	have	gained	electrons	and	then	have	fewer	protons	than	electrons.	

a. How	many	valence	electrons	does	Sodium	have?	________

b. How	many	valence	electrons	does	fluorine	have?	________

c. If	an	atom	has	8	protons	and	10	electrons,	what	is	the	charge?	_______	What	type	of	ion	is	it?	_______

d. If	an	atom	has	12	protons	and	10	electrons,	what	is	the	charge?	______	What	type	of	ion	is	it?	_______

The	ionization	energy	of	an	atom	is	how	much	energy	is	required	to	remove	an	electron	from	the	valence.	You	
can	look	up	the	ionization	energies	on	Table	S	of	the	reference	tables.		

a. Record	the	ionization	energies	of:	 	Li	________	Be	________	B	________	C	________

N	________	O	________	F	________	Ne	________	

b. As	you	go	across	a	period	the	ionization	energies	_______________________	because	_____________

______________________________________________________________________________________	

c. Record	the	ionization	energies	of:	 	Na	________	Li	________	K	________	Rb	________	Cs	________

d. As	you	go	down	a	group	the	ionization	energies	____________________	because	_________________

______________________________________________________________________________________	

e. Which	element	has	the	highest	ionization	energy?	____________	The	lowest?	____________________
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D

�� PDJQHVLXP
�� IOXRULQH

�� JDOOLXP
�� LRGLQH

��� :KLFK�HOHPHQW�LV�D�OLTXLG�DW�����.�DQG����
DWPRVSKHUH"

�� FDUERQ
�� JHUPDQLXP

�� VLOLFRQ
�� WLQ

��� :KLFK�*URXS����HOHPHQW�LV�FODVVLILHG�DV�D�PHWDO"

�� PHWDO
�� PHWDOORLG

�� QRQPHWDO
�� QREOH�JDV

��� $Q�HOHPHQW�WKDW�KDV�D�ORZ�ILUVW�LRQL]DWLRQ�HQHUJ\
DQG�JRRG�FRQGXFWLYLW\�RI�KHDW�DQG�HOHFWULFLW\�LV
FODVVLILHG�DV�D

�� ORZ�ILUVW�LRQL]DWLRQ�HQHUJ\�DQG�ORZ
HOHFWURQHJDWLYLW\

�� ORZ�ILUVW�LRQL]DWLRQ�HQHUJ\�DQG�KLJK
HOHFWURQHJDWLYLW\

�� KLJK�ILUVW�LRQL]DWLRQ�HQHUJ\�DQG�ORZ
HOHFWURQHJDWLYLW\

�� KLJK�ILUVW�LRQL]DWLRQ�HQHUJ\�DQG�KLJK
HOHFWURQHJDWLYLW\

��� :KLFK�WZR�FKDUDFWHULVWLFV�DUH�DVVRFLDWHG�ZLWK
PHWDOV"

�� ERURQ�DQG�FDUERQ
�� R[\JHQ�DQG�VXOIXU
�� DOXPLQXP�DQG�EURPLQH
�� DUJRQ�DQG�VLOLFRQ

��� :KLFK�HOHPHQWV�KDYH�WKH�PRVW�VLPLODU�FKHPLFDO
SURSHUWLHV"

�� PHWDO
�� PHWDOORLG

�� QRQPHWDO
�� QREOH�JDV

��� 7KH�HOHPHQW�VXOIXU�LV�FODVVLILHG�DV�D

�� $O �� . �� 1H �� 6

��� $W�673��ZKLFK�HOHPHQW�LV�VROLG��EULWWOH��DQG�D�SRRU
FRQGXFWRU�RI�HOHFWULFLW\"

�� %H �� $O �� 6L �� &O

��� :KLFK�HOHPHQW�LV�FODVVLILHG�DV�D�QRQPHWDO"

�� FDUERQ
�� PDJQHVLXP

�� QHRQ
�� R[\JHQ

��� :KLFK�DWRP�LQ�WKH�JURXQG�VWDWH�KDV�D�VWDEOH
HOHFWURQ�FRQILJXUDWLRQ"

�� NU\SWRQ
�� FKORULQH

�� DQWLPRQ\
�� PDQJDQHVH

��� :KLFK�HOHPHQW�LV�D�QREOH�JDV"
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�� WLQ
�� VLOLFRQ

�� OHDG
�� FDUERQ

��� :KLFK�*URXS����HOHPHQW�LV�D�PHWDOORLG"

�� EURPLQH
�� FHVLXP

�� IUDQFLXP
�� LRGLQH

��� :KLFK�HOHPHQW�LV�D�OLTXLG�DW�673"

�� SKRVSKRUXV
�� QLWURJHQ

�� ELVPXWK
�� DUVHQLF

��� :KLFK�*URXS����HOHPHQW�H[LVWV�DV�GLDWRPLF
PROHFXOHV�DW�673"

�� VFDQGLXP
�� VHOHQLXP

�� VLOLFRQ
�� VRGLXP

��� :KLFK�HOHPHQW�KDV�WKH�JUHDWHVW�GHQVLW\�DW�673"

��

��

��

��

��� :KLFK�/HZLV�HOHFWURQ�GRW�GLDJUDP�UHSUHVHQWV�D
QLWURJHQ�DWRP�LQ�WKH�JURXQG�VWDWH"

��

��

��

��

��� :KLFK�/HZLV�HOHFWURQ�GRW�GLDJUDP�UHSUHVHQWV�DQ
DWRP�LQ�WKH�JURXQG�VWDWH�IRU�D�*URXS����HOHPHQW"

�� �� �� ��

��� :KLFK�/HZLV�HOHFWURQ�GRW�GLDJUDP�UHSUHVHQWV�D
ERURQ�DWRP�LQ�WKH�JURXQG�VWDWH"

�� DWRPLF�QXPEHU
�� PDVV�QXPEHU
�� QXPEHU�RI�HOHFWURQ�VKHOOV
�� QXPEHU�RI�YDOHQFH�HOHFWURQV

��� 7KH�HOHPHQWV�LQ�*URXS���KDYH�VLPLODU�FKHPLFDO
SURSHUWLHV�EHFDXVH�HDFK�DWRP�RI�WKHVH�HOHPHQWV
KDV�WKH�VDPH

�� FRORUOHVV�LRQV�LQ�VROXWLRQ��PXOWLSOH�SRVLWLYH
R[LGDWLRQ�VWDWHV

�� FRORUOHVV�LRQV�LQ�VROXWLRQ��PXOWLSOH�QHJDWLYH
R[LGDWLRQ�VWDWHV

�� FRORUHG�LRQV�LQ�VROXWLRQ��PXOWLSOH�SRVLWLYH
R[LGDWLRQ�VWDWHV

�� FRORUHG�LRQV�LQ�VROXWLRQ��PXOWLSOH�QHJDWLYH
R[LGDWLRQ�VWDWHV

��� :KLFK�VHW�RI�SURSHUWLHV�LV�PRVW�FKDUDFWHULVWLF�RI
WUDQVLWLRQ�HOHPHQWV"

�� SRWDVVLXP
�� UXELGLXP

�� IUDQFLXP
�� FHVLXP

��� :KLFK�DWRP�KDV�WKH�ODUJHVW�DWRPLF�UDGLXV"

��
��

��
��

��� :KLFK�LRQ�KDV�WKH�VPDOOHVW�UDGLXV"

�� DWRPLF�PDVV
�� DWRPLF�UDGLXV
�� HOHFWURQHJDWLYLW\
�� ILUVW�LRQL]DWLRQ�HQHUJ\

��� $V�WKH�HOHPHQWV�LV�3HULRG���DUH�FRQVLGHUHG�LQ�RUGHU
RI�LQFUHDVLQJ�DWRPLF�QXPEHU��WKHUH�LV�D�JHQHUDO�
GHFUHDVH�LQ

�� QRQPHWDOOLF�SURSHUWLHV�DQG�DWRPLF�UDGLXV
�� QRQPHWDOOLF�SURSHUWLHV�DQG�LRQL]DWLRQ�HQHUJ\
�� PHWDOOLF�SURSHUWLHV�DQG�DWRPLF�UDGLXV
�� PHWDOOLF�SURSHUWLHV�DQG�LRQL]DWLRQ�HQHUJ\

��� :KLFK�FKDUDFWHULVWLFV�ERWK�JHQHUDOO\�GHFUHDVH
�ZKHQ�WKH�HOHPHQWV�LQ�3HULRG���RQ�WKH�3HULRGLF
7DEOH�DUH�FRQVLGHUHG�LQ�RUGHU�IURP�OHIW�WR�ULJKW"

�� DOXPLQXP
�� FKORULQH

�� PDJQHVLXP
�� VRGLXP

��� $Q�LRQ�RI�ZKLFK�HOHPHQW�KDV�D�ODUJHU�UDGLXV�WKDQ
DQ�DWRP�RI�WKH�VDPH�HOHPHQW"

�� )± �� &O±� �� .� �� &D��

��� :KLFK�RI�WKH�IROORZLQJ�LRQV�KDV�WKH�VPDOOHVW�
UDGLXV"

�� 7KH�ILUVW�LRQL]DWLRQ�HQHUJ\�GHFUHDVHV�DQG�WKH
HOHFWURQHJDWLYLW\�GHFUHDVHV�

�� 7KH�ILUVW�LRQL]DWLRQ�HQHUJ\�LQFUHDVHV�DQG�WKH
HOHFWURQHJDWLYLW\�LQFUHDVHV�

�� 7KH�ILUVW�LRQL]DWLRQ�HQHUJ\�GHFUHDVHV�DQG�WKH
HOHFWURQHJDWLYLW\�LQFUHDVHV�

�� 7KH�ILUVW�LRQL]DWLRQ�HQHUJ\�LQFUHDVHV�DQG�WKH
HOHFWURQHJDWLYLW\�GHFUHDVHV�

��� :KLFK�JHQHUDO�WUHQGV�LQ�ILUVW�LRQL]DWLRQ�HQHUJ\�DQG
HOHFWURQHJDWLYLW\�YDOXHV�DUH�GHPRQVWUDWHG�E\
*URXS����HOHPHQWV�DV�WKH\�DUH�FRQVLGHUHG�LQ�RUGHU
IURP�WRS�WR�ERWWRP"

�� FKORULQH
�� QLWURJHQ

�� IOXRULQH
�� R[\JHQ

��� :KLFK�HOHPHQW�KDV�DWRPV�ZLWK�WKH�VWURQJHVW
DWWUDFWLRQ�IRU�HOHFWURQV�LQ�D�FKHPLFDO�ERQG"

�� D�ERURQ�DWRP
�� D�FDOFLXP�DWRP

�� D�IOXRULQH�DWRP
�� D�QLWURJHQ�DWRP

��� :KLFK�DWRP�KDV�WKH�ZHDNHVW�DWWUDFWLRQ�IRU
HOHFWURQV�LQ�D�FKHPLFDO�ERQG"
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�� D�GHFUHDVH�LQ�DWRPLF�UDGLXV
�� D�GHFUHDVH�LQ�HOHFWURQHJDWLYLW\
�� DQ�LQFUHDVH�LQ�ILUVW�LRQL]DWLRQ�HQHUJ\
�� DQ�LQFUHDVH�LQ�QRQPHWDOOLF�EHKDYLRU

��� :KLFK�JHQHUDO�WUHQG�LV�GHPRQVWUDWHG�E\�WKH�*URXS
���HOHPHQWV�DV�WKH\�DUH�FRQVLGHUHG�LQ�RUGHU�IURP
WRS�WR�ERWWRP�RQ�WKH�3HULRGLF�7DEOH"

�� OLWKLXP�DWRP
�� SRWDVVLXP�DWRP

�� UXELGLXP�DWRP
�� VRGLXP�DWRP

��� :KLFK�DWRP�LQ�WKH�JURXQG�VWDWH�UHTXLUHV�WKH�OHDVW�
DPRXQW�RI�HQHUJ\�WR�UHPRYH�LWV�YDOHQFH�HOHFWURQ"

�� *URXS����3HULRG��
�� *URXS����3HULRG��

�� *URXS����3HULRG��
�� *URXS����3HULRG�

��� ,Q�WKH�JURXQG�VWDWH��HDFK�DWRP�RI�DQ�HOHPHQW�KDV
WZR�YDOHQFH�HOHFWURQV��7KLV�HOHPHQW�KDV�D�ORZHU
ILUVW�LRQL]DWLRQ�HQHUJ\�WKDQ�FDOFLXP��:KHUH�LV�WKLV
HOHPHQW�ORFDWHG�RQ�WKH�3HULRGLF�7DEOH"

�� DWRPLF�UDGLXV
�� ILUVW�LRQL]DWLRQ�HQHUJ\
�� WRWDO�QXPEHU�RI�SURWRQV
�� R[LGDWLRQ�VWDWH

��� 6RGLXP�DWRPV��SRWDVVLXP�DWRPV��DQG�FHVLXP
DWRPV�KDYH�WKH�VDPH

%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����WKURXJK����RQ�
WKH�LQIRUPDWLRQ�EHORZ�DQG�RQ�\RXU�NQRZOHGJH�RI�FKHPLVWU\�

�����7KHUH�DUH�VL[�HOHPHQWV�LQ�*URXS����RQ�WKH�3HULRGLF�7DEOH��2QH�RI�WKHVH�HOHPHQWV�KDV�WKH�V\PERO�8XT�
ZKLFK�LV�D�WHPSRUDU\��V\VWHPDWLF�V\PERO��7KLV�HOHPHQW�LV�QRZ�NQRZQ�DV�IOHURYLXP�
��� 6WDWH�WKH�H[SHFWHG�QXPEHU�RI�YDOHQFH�HOHFWURQV�LQ�DQ�DWRP�RI�WKH�HOHPHQW�IOHURYLXP�LQ�WKH�JURXQG�VWDWH�

��� ([SODLQ��LQ�WHUPV�RI�HOHFWURQ�VKHOOV��ZK\�HDFK�VXFFHVVLYH�HOHPHQW�LQ�*URXS����KDV�D�ODUJHU�DWRPLF
UDGLXV��DV�WKH�HOHPHQWV�DUH�FRQVLGHUHG�LQ�RUGHU�RI�LQFUHDVLQJ�DWRPLF�QXPEHU�

��� ,GHQWLI\�DQ�HOHPHQW�LQ�*URXS����WKDW�LV�FODVVLILHG�DV�D�PHWDOORLG�
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%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����WKURXJK����RQ�
WKH�LQIRUPDWLRQ�EHORZ�DQG�RQ�\RXU�NQRZOHGJH�RI�FKHPLVWU\�

�����%HIRUH�DWRPLF�QXPEHUV�ZHUH�NQRZQ��0HQGHOHHY�GHYHORSHG�D�FODVVLILFDWLRQ�V\VWHP�IRU�WKH����HOHPHQWV
NQRZQ�LQ�������XVLQJ�R[LGH�IRUPXODV�DQG�DWRPLF�PDVVHV��+H�XVHG�DQ�5�LQ�WKH�R[LGH�IRUPXODV�WR�UHSUHVHQW
DQ\�HOHPHQW�LQ�HDFK�JURXS��7KH�DWRPLF�PDVV�ZDV�OLVWHG�LQ�SDUHQWKHVHV�DIWHU�WKH�V\PERO�RI�HDFK�HOHPHQW�
$�PRGLILHG�YHUVLRQ�RI�0HQGHOHHY
V�FODVVLILFDWLRQ�V\VWHP�LV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

��� ([SODLQ���LQ�WHUPV�RI�FKHPLFDO�UHDFWLYLW\��ZK\�WKH�HOHPHQWV�LQ�*URXS����RQ�WKH�PRGHUQ�3HULRGLF�7DEOH
ZHUH�QRW�LGHQWLILHG�E\�0HQGHOHHY�DW�WKDW�WLPH�

��� %DVHG�RQ�7DEOH�-��LGHQWLI\�WKH�OHDVW�DFWLYH�PHWDO�OLVWHG�LQ�*URXS�,�RQ�0HQGHOHHY
V�WDEOH�

��� %DVHG�RQ�0HQGHOHHY
V�R[LGH�IRUPXOD��ZKDW�LV�WKH�QXPEHU�RI�HOHFWURQV�ORVW�E\�HDFK�DWRP�RI�WKH�HOHPHQWV
LQ�*URXS�,,,"

��� ,GHQWLI\�RQH�FKDUDFWHULVWLF�XVHG�E\�0HQGHOHHY�WR�GHYHORS�KLV�FODVVLILFDWLRQ�V\VWHP�RI�WKH�HOHPHQWV�
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%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����DQG����RQ�
WKH�LQIRUPDWLRQ�EHORZ�

�����7KH�DWRPLF�QXPEHU�DQG�FRUUHVSRQGLQJ�DWRPLF�UDGLXV�RI�WKH�3HULRG���HOHPHQWV�DUH�VKRZQ�LQ�WKH�GDWD�WDEOH
EHORZ�

��� ([SODLQ��LQ�WHUPV�RI�HOHFWURQV��WKH�FKDQJH�LQ�UDGLXV�ZKHQ�D�VRGLXP�DWRP�EHFRPHV�D�VRGLXP�LRQ�
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��� 6WDWH�WKH�JHQHUDO�UHODWLRQVKLS�EHWZHHQ�WKH�DWRPLF�QXPEHU�DQG�WKH�DWRPLF�UDGLXV�IRU�WKH�3HULRG��
HOHPHQWV�

��� 'UDZ�D�/HZLV�HOHFWURQ�GRW�GLDJUDP�IRU�DQ�DWRP�RI�VLOLFRQ�

%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����WKURXJK����RQ�WKH�LQIRUPDWLRQ�EHORZ��
�����������7KH�DWRPLF�UDGLXV�DQG�WKH�LRQLF�UDGLXV�IRU�VRPH�*URXS���DQG�VRPH�*URXS����HOHPHQWV
DUH�JLYHQ�LQ�WKH�WDEOHV�EHORZ�

��� 6WDWH�WKH�UHODWLRQVKLS�EHWZHHQ�DWRPLF�QXPEHU�DQG�ILUVW�LRQL]DWLRQ�HQHUJ\�DV�WKH�HOHPHQWV�LQ�*URXS���DUH
FRQVLGHUHG�LQ�RUGHU�RI�LQFUHDVLQJ�DWRPLF�QXPEHU�

��� ([SODLQ��LQ�WHUPV�RI�HOHFWURQ�VKHOOV��ZK\�WKH�UDGLXV�RI�D�.��LRQ�LV�JUHDWHU�WKDQ�WKH�UDGLXV�RI�DQ�1D��LRQ�

��� (VWLPDWH�WKH�UDGLXV�RI�D�%U±�LRQ�
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%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����WKURXJK����RQ�
WKH�LQIRUPDWLRQ�EHORZ�
7KH�LRQLF�UDGLL�RI�VRPH�*URXS���HOHPHQWV�DUH�JLYHQ�LQ�WKH�WDEOH�EHORZ�

��� ([SODLQ��LQ�WHUPV�RI�HOHFWURQV��ZK\�WKH�LRQLF�UDGLXV�RI�D�*URXS���HOHPHQW�LV�VPDOOHU�WKDQ�LWV�DWRPLF
UDGLXV�

��� 6WDWH�WKH�WUHQG�LQ�LRQLF�UDGLXV�DV�WKH�HOHPHQWV�LQ�*URXS���DUH�FRQVLGHUHG�LQ�RUGHU�RI�LQFUHDVLQJ�DWRPLF
QXPEHU�

��� (VWLPDWH�WKH�LRQLF�UDGLXV�RI�VWURQWLXP�

��� 2Q�WKH�VDPH�JULG��SORW�WKH�GDWD�IURP�WKH�GDWD�WDEOH��&LUFOH�DQG�FRQQHFW�WKH�SRLQWV�
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��� 2Q�WKH�JULG��PDUN�DQ�DSSURSULDWH�VFDOH�RQ�WKH�D[LV�ODEHOHG��,RQLF�5DGLXV��SP���
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��� %DVH�\RXU�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQ�RQ�WKH�LQIRUPDWLRQ�EHORZ�

,Q�WKH�VSDFH�EHORZ��GUDZ�D�/HZLV�HOHFWURQ�GRW�GLDJUDP�IRU�DQ�DWRP�RI�VXOIXU����
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