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CHAPTER 1:  

ATOMS, ELEMENTS, AND COMPOUNDS
NAME:______________________
	Day
	Key Concepts
	Pages
	Homework

	1
	· Intro/Review/Atomic Models
· Modern Periodic Table
	· #1-7
· #8-12
	· Pages #11 and 12

	2
	· Isotopes
· Energy Levels
	· #13-14

· #15-16
· #17-20
	· Page 14

· Pages 15-16
· Page 20-21

	3
	· Energy Levels/Video
	· #17-20
	· Pages 20-21
· Complete Video Sheet

· All homework to day 3

	4
	· Ions
· Review and Formative
	· 22-26
· 27-28
	· Page 23, 26, 27, 28
· Formative Quiz

	5
	· Chapter 1 Unit Test
	· 1-28
	


Developing Atomic Theories
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Background Information:  Over time, as our understanding of the atom evolved, so did the model that we use to describe it.  Early Greeks believed that all matter was made of only four things, Earth, fire, water and air.  There were a few Greeks that lived about 500 BC who thought otherwise.  They were called the "Atomists". 
John Dalton (1766-1844)
· English scholar and teacher

· Published a comprehensive atomic theory in 1808

Dalton’s Atomic Theory

· All matter is made up of small particles called ____________.

· Atoms cannot be _________, _________, or ___________ into smaller particles.

· All atoms of the same element are identical in ________ and ______, but they are different in mass and size from the atoms of other elements.

· Compounds are formed when atoms of different elements combine in fixed proportions.

· Chemical reactions change the way atoms are grouped, but the atoms themselves are not changed in reactions.
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In 1808, John Dalton added to the theories of the Atomists by describing the atom as being like a billiard ball and so his model is called the billiard ball model.  
J.J. Thomson (1856-1940) 

Just before 1900, scientists began to believe that matter had an electrical charge.  Atoms seemed to have either a positive or a negative charge.
· ___________________________________________________________________________________________________________.
In 1897, J.J. Thompson proposed the raisin bun model of the atom where he suggested that the atom was made of a positively charged sphere with small negative charges embedded in it like raisins in a bun.

[image: image1]
Ernest Rutherford (1871-1937)

· New Zealand Born Physicist studying at McGill University (in Canada!) suggested the nuclear model for the atom.  
· His research indicated that most of the mass of the atom was concentrated in a very tiny nucleus and the area around the nucleus contained mostly empty space. 
· He concluded that the nucleus of the atom was where all the positive charges were located and all the negative charges were located at great distances from each other in the e
mpty space surrounding the nucleus
· Rutherford proposed that the atom had the following features:

· Nucleus: _______________________________________________________

_________________________________________________________________

· Rutherford visualized tiny particles in side the nucleus called ______________ each with a single positive charge

· Electrons: ______________________________________________________ ____________________________. 
· Suggested that electrons move around the ___________.

· Empty space: a volume of space surrounding the nucleus that is very large compared to the nucleus.
Niels Bohr (1885-1962)
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1913, a Danish Physicist named Neils Bohr, proposed the Bohr model.  This was an expansion of the Rutherford model but claimed that the electrons exist in energy levels.  He believed and we now know that electrons exist in energy levels and as they fall from higher to lower energy levels they give off energy in the form of light.  The amount of energy is the same for each change in level.  The energy given off is called a quanta and has a specific colour.  We now call these particles of light photons.
The Electron Cloud model of the Atom
· By 1930, several physicists had proposed the electron cloud model or the quantum mechanical model of the atom.  They believe that the electrons have distinct energy levels but there is no way to determine where the electrons are at any given time.  The probable location is a region around the nucleus that is called an electron cloud. 
Working Model of the Atom
· Protons and neutrons cluster together to form the central core, or nucleus, of the atom

· Electrons occupy the space that surrounds the nucleus of the atom.
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A fuzzy, cloudlike region surrounds the nucleus. Electrons exist in this region at certain allowed energy levels. As you can see, the atom is mostly empty space!
Working Model Definitions:
· An atom consists of a tiny, dense nucleus that is surrounded by electrons.

· The nucleus contains protons and neutrons. (An exception is the hydrogen-1 nucleus, which contains one proton only.) Protons and neutrons are also called __________________.

· The nucleus accounts for most of the ______________ of the atom.

· Electrons exist at certain allowed energy levels. They occupy the volume of empty space that accounts for most of the volume of the atom.
· Protons carry a ___________________. 

· Electrons carry a __________________. 

· Neutrons carry ____________________. 

· A neutral atom always has equal numbers of ____________ and _____________.
	Subatomic particle
	Relative charge
	Symbol

	
	
	

	
	
	

	
	
	


Historical Models of the Atom

	Model of atom
	Why model was 
proposed
	Key features
	Why model was rejected or modified
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The Dalton Model
	
	
	

	[image: image3.png]



The Thomson model
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The Rutherford model
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The Bohr Model 
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The elements are then arranged in a table as follows
Group




 Modern Periodic Table
Students will:
Explain, using the periodic table, how elements combine to form compounds, and follow IUPAC guidelines for naming ionic compounds and simple molecular compounds

Dmitri Mendeleev  

____________________- Father of the Modern Periodic Table

The Modern Periodic Table
· The modern periodic table is a classification system that applies to the elements. 
· The arrangement of the elements in this table allows us to group elements with common ___________________________________________________________

___________________________________________________________________
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Each square in the periodic table represents __________ and contains a large amount of information about that element. 
The elements are then arranged in a table as follows – this is called PERIODICITY
· The horizontal rows of the table are referred to as _________________________.

· All elements in these rows have the same number of _______________________ _________________________________________________________________. 

· The vertical columns of the table are referred to as_________________________ _________________________________________________________________.

· Elements in these columns share similar ________ and ________ characteristics.
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Classification of the Elements
· Elements can be classified into distinct groups based on their chemical & physical characteristics.

	
	State
	Appearance
	Conductivity
	Malleability and duct ability

	Metals
	Solids at room temperature except for mercury (l)
	Shiny luster
	Good conductors of heat and electricity
	Malleable 

ductile

	Non-metals
	Some gases at room temperature, some solids and some liquids (bromine)
	Not very shiny
	Poor conductors of heat and electricity
	Brittle 

not ductile

	Metalloids
	Solids at room temperature
	Some are shiny some are dull
	Some conduct electricity somewhat, poor conductors of heat
	Brittle 

not ductile


Alkali Metals ____________________
· metals in the first column or Group 1 of the periodic table (i.e. lithium, sodium, potassium, rubidium, cesium, and francium). With the exception of francium, these metals are all soft and silvery. 

· These elements react vigorously, even violently, with water and must be stored in oil to prevent contact with the moisture in the air. 

· These elements are never found in their pure form naturally

Alkaline Earth Metals ___________________
· Elements in the second column or Group 2 of the periodic table all fall into these, series. These elements are in general white, differing by shades of color; they are malleable, extrudable and machinable. 

· These elements may be made into rods, wire or plate. These elements are less reactive than the alkali metals.

· When the surface of these metals comes in contact with oxygen in the air, a strong protective oxide coating is formed. This coating must be removed for further reaction to occur

Transition Metals ___________________

· This series includes all elements in Groups 3-12 and the sub-series Lanthanides and Actinides (inner transition metals). 

· In general these elements are known for their hardness, high density, high melting and boiling points and heat conduction although there are exceptions. 

· Some of these elements form colored ions.

Halogens _________________
· The reactive non-metals in Group 17 of the periodic table. These elements are so reactive that they are never found as elements in nature.

Noble Gases ____________________
· Elements belonging to Group 18. 

· These elements are very un-reactive, however, they are not non-reactive as compounds containing these elements have been synthesized. There are no naturally occurring compounds that are made up of these elements.
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Understanding Matter - An Elemental Tale Assignment – 

Use your periodic table to find the name of the symbols for each blank.
'The Kid' mounted his trusty steed, old (B) ____________.  His shooting (Fe)____________ strapped to his side, he headed out for the bright (Ne) _________ lights of Cameras, aiming to rob the Cactus Stage.  There was sure to be a load of precious (U)__________ on board, and probably (K) _________ too.  Inhaling a deep breath of (O)__________, he coughed on the (S)__________ fumes from the nearby gas plants.  Since the (Hg) ___________ was climbing, he quenched his thirst with some H2O, tasting the (Cl)__________ all big cities add to their 'aqua purr'.  As he headed North, his bones ached from (Ca)__________ built up over years of riding the (Zn)__________ trail.  Overhead a (He)_________ filled balloon floated in the breeze and the sun beat down like burning (P)___________.  Soon he spotted the stage, guarded only by a sheriff with a (Sn)_________ badge.  He (Kr)____________, slowly approaching the stage.  "Halt," he yelled, "or I'll fill you full of (Pb)__________!"  The Sheriff drew his gun, but alas, he was too slow.  The Kid's gun, blazing like flaming (Mg)___________ did the (Cu)____________ in.  All anyone could do was (Ba)___________.  Anyone who drew on the Kid would know that his life wasn't worth a plugged (Ni)__________!  A (Pt)____________ blonde riding beside the (Al)___________ framed coach rode for her life when the Kid pulled out some (N)___________ compounds, preparing to blow the strongbox to atoms.  Suddenly a shout rang out.  "Hi Ho (Ag)___________."  A masked man on a white horse with an (In)____________ friend raced across the (Si)___________ sands like (Na)____________ skittering on water.  A (H)___________ bomb would not have stopped the lawman; the Kid had met his doom.  The rest of his life was to be spent as a (Si)____________ behind (Co)____________ steel bars, a warning to all who flirt with danger.  Your first detention may be the initial step in a (C)__________ copy of the life of the (Au)_________ Dust Kid!
 Understanding Matter - Periodicity of Elements
NOTE:  Symbols for elements are:



- one capital letter or



- one capital letter followed by one lower case letter
Element names should be written in lower case unless at the beginning of a sentence
	
	Element Name


	Element Symbol
	Atomic Number
	Group Number
	Period Number
	Metal (m)

Nonmetal (nm)
	State of Matter (Phase)
	Family or Region Name

	1
	chlorine


	Cl
	17
	17
	3
	NM
	(g)
	halogen

	2


	Zinc
	Zn
	30
	12
	4
	M
	(s)
	Transition metal

	3


	Nitrogen
	N
	7
	15
	2
	NM
	(g)
	Non metal

	4


	Iodine
	I
	53
	17
	5
	NM
	(s)
	halogen

	5


	Gold
	Au
	79
	11
	6
	M
	(s)
	Transition metal

	6


	Boron
	B
	5
	13
	2
	nm
	(s)
	Metalliod

	7


	Sodium
	Na
	11
	1
	3
	M
	(s)
	alkali metal

	8


	thorium
	Th
	90
	3
	6
	M
	(s)
	Actinoids

	9


	Mercury
	Hg
	80
	12
	6
	M 
	(l)
	Transition metal

	10


	Bromine
	Br
	35
	17
	4
	NM
	(l)
	Halogens

	11


	argon
	Ar
	18
	18
	3
	NM
	(g)
	Nobel Gases

	12


	Niobium
	Nb
	41
	5
	5
	M
	(s)
	Transition metal

	13


	Potassium
	K
	19
	1
	4
	M
	(s)
	Alkali Metals

	14


	calcium
	Ca
	20
	2
	4
	M
	(s)
	Alkaline Earth Metals

	15


	Hydrogen
	H
	1
	1
	1
	Nm
	(g)
	

	16
	selenium

	Se
	34
	16
	4
	Nm
	(s)
	Semi-conductor

	17
	Vanadium
	V

	23
	5
	4
	M
	(s)
	Transition Metal




Isotopes

· Isotopes – ________________________________________________________

______________________________________________.
· E.g. hydrogen -1, hydrogen -2, hydrogen -3,





                  (deuterium)    (tritium)
· Elements always have the same number of Protons. (So what has changed?)

· Isotopes have different number of __________________.
Nuclear Notation

· Atomic Number -_________________________________________.

· Mass number – ___________________________________________.

_______________ = _______________ – ________________



[image: image6]
Science 10 – Nuclear Notation Practice

Sometimes nuclear notation is used to distinguish between different isotopes of an element:



Mass number
 235


Mass number       238



Atomic number 92


  Atomic number    92

2.  Complete the following table:

	Isotope Names
	Atomic Number
	Symbol
	Isotope Mass Number
	Number of Protons
	Number of Neutrons
	Nuclear

Notation

	carbon -14


	6
	C
	14
	6
	8
	

	Oxygen - 17
	8


	O
	17
	8
	9
	

	hydrogen -3


	1
	H
	3
	1
	2
	

	Helium - 4
	2


	He
	4
	2
	2
	

	Antimony - 123
	51
	Sb
	123
	51


	72
	

	iodine - 130


	53
	I
	130
	53
	77
	

	Uranium - 238
	92
	U
	238
	92
	146


	

	Hydrogen - 2

	1
	H
	2


	1
	1
	

	Uranium -235


	92
	U
	235
	92
	143
	

	Lead - 210
	82
	Pb
	210
	82


	128
	

	Arsenic  - 75
	33
	As
	75


	33
	42
	


Science 10



Atom Review


Name:

 
1. Name the element with atomic number 17.

Chlorine

2.  What is the scientific definition for matter?

Anything that occupies space and has mass.

3. Describe John Dalton’s model of the atom?

Solid sphere – billiard ball

4. What is the family name for those elements found in group 2?

Alkaline Earth metals
5. Explain one difference between Rutherford’s description of an atom and Bohr’s model of an atom.

Rutherford – nucleus all positive
Bohr – nucleus made up of protons and empty spaces??
6. Arrange the following in increasing atomic number:  fluorine, boron, helium, manganese, and gallium

Helium, boron, fluorine, manganese, gallium

7. What element is found in the 6th period and 17th group?

Astatine

8. Who first developed the idea that atoms have a charge?

Thompson

9. What is the name of the family in group 18?

Noble Gases

10. If there were an element named Zimbawbwium, what would be a possible symbol? (the symbol has 2 letters)

Zi

11. List the symbols of the following elements in alphabetic order – copper, tin, hydrogen, antimony, and arsenic.As Cu H Sb Sn
Empirical- observable

Theoretical – based on theory

12. Give three examples of a chemical change?

Gas produced, colour change, bubbles formed, heat gain or lost. flame

13. Who was the founder of the modern periodic table?

Mendeleev

14.   Fill in the following chart:

	English Name
	Atomic number
	Element Symbol
	Group Number
	Period Number
	State of Matter

	radon
	86
	Rn
	18
	6
	g

	gold
	79
	Au
	11
	6
	s

	mercury
	80
	Hg
	12
	6
	liq.

	titanium
	22
	Ti
	4  
	4
	s

	Xenon
	54
	Xe
	18
	5
	gas

	Cadmium
	48
	Cd
	12
	5
	s

	hydrogen
	1
	H
	1
	1
	g

	lawrencium
	103
	Lr
	3
	7
	s


 Understanding Matter: Energy Level and Electron Configuration Notes


· The electron is the lightweight particle that "orbits"_____________ outside of the atomic nucleus. 

· _________________________ Chemical bonding is essentially the interaction of electrons from one atom with the electrons of another atom. 

· The magnitude of the charge on an electron is equal to the charge on a proton. 

·  Electrons surround the atom in pathways called _______________ orbitals. 
· The inner orbitals surrounding the atom are spherical but the outer orbitals are much more complicated.  
· Chemically bonding occurs when two particles can exchange or combine their outer electrons in such a way that is ________________________________ energetically favorable.  

· An energetically favorable state can be seen as analogous to the way a dropped rock has a natural tendency to fall to the floor. When two atoms are close to each other and their electrons are of the correct type, it is more energetically favorable for them to come together and share electrons (become "bonded") than it is for them to exist as individual, separate atoms. When the bond occurs, the atoms become a compound. Like the rock falling to the floor, they "fall" together naturally.     

· Neils Bohr inferred that electrons orbit the nucleus of the atom in fixed energy levels
· Orbitals can only hold so many electrons each. The number of orbitals an element has is the same as its period (row)
· First energy level holds 2 electrons
· Second energy level holds 8 electrons 
· Third energy level holds 8 electrons
· Fourth energy level holds 18 electrons
Draw the following Atoms

H






He

Ne






Li

· Valence Energy Level – The outermost occupied energy level of an atom
· Valence Electrons – The electrons in the valence energy level
· Period number of an element = number of occupied energy levels of its atoms
· Elements in the same group on the periodic table have atoms with the same number of valence electrons.
Understanding Matter: Energy Level Diagram and Atoms 
All the electrons a given element has are arranged in shells around the nucleus. Each shell can only hold a certain number of electrons before it is 'full'.



SHELL


FULL


NUMBER of e-


1st shell


2 electrons

total 2



2nd shell


8 electrons

total 10



3rd shell 


8 electrons

total 18



4th shell


18 electrons

total 36



5th shell


18 electrons

total 54



6th shell 


32 electrons

total 86



7th shell 


32 electrons

(total 118)

· memorize the bolded sections

A diagram of an atom with all its electrons can look like these.

[image: image7.png]




This diagram shows boron
a - electrons

b - 1st electron shell

c - Nucleus

d - Second electron shell

A more simplified diagram of boron shows:


-------3e- -------
# of electrons in second shell (to a maximum 8 electrons)


-------2e- -------
# of electrons in first shell



         5p+

number of protons 


         6n0

number of neutrons


          B

symbol of the element or ion

Energy Level Diagrams for ATOMS

Understanding Matter - Review of Atoms - ASSIGNMENT

1.  Write the English names for each of the following elements:

	 H : hydrogen
	 P : phosphorus
	 Na : sodium
	 Cu : copper

	 I : iodine
	 Cl : chlorine
	 Hg : mercury
	 Ni : nickel


2.
Give an empirical (based on observation) definition of a metal.

3.
Give a theoretical (based on theory) definition of a metal.

4.
Give an empirical definition of a nonmetal.

5.
Give a theoretical definition of a nonmetal.

6.
From the periodic table, list the elements that are 1) gasses and 2) liquids at SATP, including the state. (eg. A(g) would be element A - a gas).

7.
Draw the energy level diagrams for the following chemical species:

	boron atom

------- 3e- -------

------- 2e- -------

5p+
6n0
B

	Chlorine atom

------- 7e- -------

------- 8e- -------

------- 2e- -------

17p+
18n0
Cl

	aluminum atom

------- 3e- -------

------- 8e- -------

------- 2e- -------

13p+
14n0
Al

	Argon  atom

------- 8e- -------

------- 2e- -------

10p+
10n0
Ne

	oxygen atom

------- 6e- -------

------- 8e- -------

------- 2e- -------

8p+
8n0
O



8.
Horizontal rows on the periodic table are referred to as periods_____________________.

9.
Vertical rows are referred to as a groups_________________ or families________________.

10.
Predict, where possible, the number of valence electrons for each of the following atoms.

	 argon - 3
	 carbon - 4
	 tin - 14
	nitrogen - 5
	 nickel - 2


 Understanding Matter - Ions (Happy Atoms) 

Ions are atoms that achieved a filled outer energy level.  Because the electron has very little mass (almost none) the mass does not change.  However, the charge of the atom does change.

The reason atoms form ions is that certain electron configurations have a lower energy (are more desirable). These configurations are also called noble gas or inert gas configurations.

They are like:




helium 
2 electrons




neon

10 electrons





argon

18 electrons




krypton
36 electrons




xenon

54 electrons




radon

86 electrons

If an element can give up or gain electrons it will try to form an ion with 2, 10, 18, 36, 54 or 86 electrons (the atom will be happy). 

Note:  The transition elements obey slightly different rules.

For example:

Sodium has 11 electrons and 11 protons it could attain the stability of neon if it lost 1 electron. The only problem is that it would have 1 more protons than electrons. This gives it a charge of +1.


sodium atom (Na)


sodium ion (Na+)



 8e-











 2e-

11 protons
=
11+

11 protons
=
11+

     
11 electrons
=
11-

10 electrons
=
10 -

     
11p+


_________



_________


12n0


             0



            1+













 Na+
Chlorine has 17 electrons and 17 protons it could attain the stability of argon if it gained 1 electron. The only problem is that it would have 1 more electron than protons. 

This gives it a charge of  -1.












8e-

chlorine atom (Cl)



chloride ion (Cl-)


8e-












2e-

17 protons
=
17+

17 protons
=
17+

17 electrons
=
17-

18 electrons
=
18 -


17p+



_________



_________


18n0
0 1-





1                             
Cl-

Energy Level Diagrams for IONS


Composition of Chemical Compounds - Ionic Compounds


Students Will

Explain, using the periodic table, how elements combine to form compounds, and follow IUPAC guidelines for naming ionic compounds and simple molecular compounds

· explain, using the periodic table, how and why elements combine to form compounds in specific ratios

Ionic compounds 

Ionic compounds form because some elements would really like to pick up an extra electron or two or three. They can only do this if they can find another element that is willing to give them up.

Take lithium and fluorine below. Lithium could attain the electron configuration of helium if it could give away its valence electron. Fluorine could become like neon if to could only gain an electron.

Put both elements together and they make a trade. 

Lithium fluoride has formed

[image: image8.png]* - |
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Li


     F



  Li+

     F-


In this exercise, circle all the metal ion names, and underline all the non-metal names.

zinc   sulphide



magnesium chloride

potassium iodide


strontium nitride

What generalization can you make about the names of each of these binary ionic compounds?

Ionic compounds are made of just one metal and one non-metal ion.  Ionic compounds are always named with the positive ion (cation) first followed by the anion (a negative ion).  In the example that we use so often, NaCl is named sodium chloride.

When the formula for the compound is written, it must be written in such a way that it has a neutral charge.  eg. the sodium ion, Na+, plus the chloride ion, Cl- combine to form NaCl.  The charge is neutral because the metal ion has a one positive charge and the non-metal has a one negative charge.

Not so with magnesium iodide,

The magnesium ion, Mg2+ and the iodine ion, I- do not produce a neutral compound when they are put together.   - MgI.  Instead, we must balance the compound by adding an additional negative ion to produce a compound with a neutral charge.

Thus the compound requires one Mg2+,I- , I- .  This forms the compound magnesium iodide, MgI2.  Two iodide ions are needed to neutralize the charge of the one magnesium ion.
When atoms give away electrons they become positively charged ions.

Putting Ions Together - Writing Formulas Using Ions
Any atom that gives away electrons to become a positively charged ion is called a metal.

These atoms become positively charged because they are losing negative charges.
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Chlorine atoms take on one electron when given the chance. 




17+



17+



17-

( 

18-


  0



 1-

net charge on atom                 net charge on ion

             Cl

  (

   Cl-
When atoms take on electrons they become negatively charged ions.

Any atom that takes on electrons to become a negatively charged ion is called a nonmetal.

Exercise:

1.  A particle has 20 protons, 20 neutrons and 18 electrons.


(a)  Is the particle an atom or ion ? _____ION______


(b)  What is the charge on the particle ?  ____2+_____



(c)  What is the symbol for the particle ? ____Ca____

(d)  Is this a metallic or nonmetallic atom/ion? _M __

2.  A particle has 11 protons, 12 neutrons and 10 electrons.

(a)  Is the particle an atom or ion ? ___________
(b)  What is the charge on the particle ?  ________
(c)  What is the symbol for the particle ? ______
(d)  Is this metallic or nonmetallic atom/ion?_____
3.  A particle has 13 protons, 14 neutrons and 13 electrons.
(a)  Is the particle an atom or ion ? ___________
(b)  What is the charge on the particle ?  ________
(c)  What is the symbol for the particle ? ______
(d)  Is this metallic or nonmetallic atom/ion?_____
4.  A particle has 15 protons, 16 neutrons and 15 electrons.

(a)  Is the particle an atom or ion ? ___________
(b)  What is the charge on the particle ?  ________
(c)  What is the symbol for the particle ? ______
(d)  Is this metallic or nonmetallic atom/ion?_____
5.  A particle has 15 protons, 16 neutrons and 18 electrons.
(a)  Is the particle an atom or ion ? ___________
(b)  What is the charge on the particle ?  ________
(c)  What is the symbol for the particle ? ______
(d)  Is this metallic or nonmetallic atom/ion?_____
6.  A particle has 34 protons, 45 neutrons and 36 electrons.
(a)  Is the particle an atom or ion ? ___________
(b)  What is the charge on the particle ?  ________
(c)  What is the symbol for the particle? ______
(d)  Is this metallic or nonmetallic atom/ion?_____
7.  A particle has 9 protons, 10 neutrons and 10 electrons.
(a)  Is the particle an atom or ion ? ___________
(b)  What is the charge on the particle ?  ________
(c)  What is the symbol for the particle ? ______
(d)  Is this metallic or nonmetallic atom/ion?_____
Energy level diagrams of Ions #3
Complete the following diagrams:

________

________

________

________


________

________

________

________


________

________

________

________



p+
p+
p+
p+


n
n
n
n

               Li+
S2-
Cl-
Mg2+

 Understanding Matter - Review of Ions- ASSIGNMENT
A.
Predict, where possible, the most likely charge on the following ions.

	alkali metals
1+____
	Alkaline earth metals
2+____
	Group 13
+1____
	Group 15
3-____

	Group 16
2-____
	Halogens
1-____
	Group 5
5+____
	


B.
Complete the following table:

	
	English

Name
	Chemical

Symbol
	No. of

Protons
	No. of

Electrons
	# of e- Donated

or Accepted
	Net

Charge

	eg.
	chloride ion
	Cl-
	17
	18
	accepted 1
	1-

	eg.
	sodium atom
	Na
	11
	11
	0
	0

	1.
	Calcium ion
	Ca2+
	20
	18
	Lost 2
	2+

	2.
	Hydride ion
	H-
	1
	2
	Gained 1
	1-

	3.
	Argon atom
	Ar
	18
	18
	none
	0

	4.
	Magnesium atom
	Mg
	12
	12
	none
	0

	5.
	chlorine atom
	Cl
	17
	17
	none
	0

	6.
	Fluoride ion
	F-
	9
	10
	1 gained
	-1

	7.
	Carbon atom
	C
	6
	6
	none
	0

	8.
	Hydrogen ion
	H+
	1
	0
	Lost 1
	1+

	9.
	sodium ion
	Na+
	11
	10
	Lost 1
	1+

	10.
	Hydrogen atom
	H
	1
	1
	0
	0

	11.
	Nitrogen atom
	N
	7
	7
	0
	

	12.
16
	argon atom
	Ar
	18
	18
	0
	0

	13.
	Sulfide ion
	S2-
	16
	18
	Gain 2
	2-

	14.
	Iodine atom
	I
	53
	53
	none
	0

	15.
	uranium atom
	U
	92
	92
	none
	0

	16.
	Oxide ion
	O2-
	8
	10
	accepted 2
	2-

	17.
	Boron atom
	B
	5
	5
	none
	0

	18.
	aluminum ion
	Al3+
	13
	10
	Lose 3
	3+


If we wish to represent several single atoms of an element we use a coefficient in front of the symbol.
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Atoms combine together to form molecules. A molecule is represented by symbols placed side by side to become a formula. Different kinds of atoms combined together produce a molecule of a compound.

The formula for the compound called water is H2O
[image: image11.wmf]+
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  H       +      H       +     O        (      
      HOH           =    H2O

In the formula H2O  the number 2 is called a subscript. The subscripts in a formula tell the number of each kind of atom in the molecule.

Exercise:
Determine the number of atoms in the following formulas by adding the subscripts together. Don’t forget about the brackets!!

 (a)  H2SO4
___7_____
(b)  SnCl2
___3_____
(c)  Al2O3
____5____

(d)  C12H22O11___45_____
 (e)  Al(OH)3___7_____
(f)  Ca3(PO4)2_____13___

(g)  N2
____2____ 
(h)  S8
___8_____
(i)  AlN
____2____

(j)  Zn(NO3)2
____9____
(k)  H3PO4
___8_____
(l)  Al2(SO4)3
____17____

(m)  (NH4)2CO3
____14____
(n)  CCl4
___5_____
(o)  SO2
____3____

(p)  NH3
____4____
(q)  P2O5
___7______
(r)  C12 H26
____38____
2.  Write the formula for each of the following compounds or elements:

(a)  A molecule of a compound with one phosphorus atom and three chlorine atoms. ______PCl3_________

(b)  A molecule of a compound containing two boron atoms and six hydrogen atoms. ______B2H6_________

(c)  A molecule of an element that contains four atoms of phosphorus.
_____P4__________
(d)  A compound containing two aluminum atoms for every three oxygen atoms
____Al2O3___________

(e)  A molecule of a compound with two nitrogen atoms for every five oxygen atoms.____N2O5___________

(f)  A compound containing one atom of barium for every one atom of sulfur.
___BaS____________
(g)  A molecule of an element that contains only two atoms of nitrogen.
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Atoms are neutral therefore # protons = # electrons


Mass Number – Atomic Number = Neutrons
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METAL


Loses electrons


Positive charge





Non-METAL


Gains electrons


Negative charge





Is there a difference in the # of Protons and electrons? Yes = ion No = atom





Which is there more of? Protons or electrons? By how much?





The number of protons is the same as the Atomic number – look it up on the table





Positive charge/left side of table – metal


Negative charge/right side of table – non metal 
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