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Unit 1 : Chemistry : Chemical reactions

Day 1 Chemistry is the study of _________________________________________________________. ( pg 170 )
Define matter - _______________________________________________________________________________

Matter is broken down into two categories (which are then broken down further):

	Pure Substances
	Mixtures

	- these are substances in which

  all the particles that make up the

  substance are  _______________

E.g.

Pure substances can be classified in two different ways:
	- these are substances in which some 

  particles that make up the substance 

  are  __________________

E.g.

Mixtures can be classified in two different ways:

	Elements
	Compounds
	Solutions
	Heterogeneous Mixtures

	- these are made 

  up of one type 

  of atom – so 

  they can’t be 

  broken down 

  further

E.g.
	- these are made

  up of one type 

  of molecule – 

  so they can be 

  broken down 

  further

E.g.
	- look the same 

  everywhere 

 (homogeneous)

E.g.
	- look different at 

  different 

  locations

E.g.




Page 175 # 1 – 3 (for # 3 only draw 3 diagrams each) complete worksheet # 1
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Properties of Matter ( pg 173 )
All matter has both physical and chemical properties.

	Physical Properties
	Chemical Properties

	A physical property is 

E.g.


	A chemical property is

E.g.



	Physical Changes
	Chemical Changes

	A physical change is

E.g.


	A chemical change is

E.g.




Clues that show a chemical change has happened

1.

2.

3.

4.

5.

Read pg 172 – 174

Define the phrase “chemical test”, questions # 4 – 8. Read career profile pg 183
WHAT IS THE PERIODIC TABLE OF ELEMENTS?(pg 184 )
The Periodic Table of elements classifies elements and groups them according to characteristics such as _____________, ________________ and _________________.

The horizontal rows of the Periodic Table are called ____________ and there are ____ periods on the Periodic Table


( Elements of a period have the _________  number of energy levels
The vertical columns of the Periodic Table are called ____________ or ____________ and there are _____ Groups on the Periodic Table

( Elements in the same group have the __________ number of electrons on the ____________ orbital/shell

The existing elements are separated into ____ different categories: 


_______________ – Conduct electricity well


_______________ – Do not conduct electricity ( Insulators

________________ (also known as SEMI-METALS) – Has properties of both metals and non-metals
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Each group has a special name


Group 1 ( ____________________ ( Highly reactive metals


Group 2 ( ________________________ ( Less reactive metals than Group 1


Group 3 – 12 ( ______________________ ( Some metallic properties


Group 17 ( __________________ ( Highly reactive non-metals


Group 18 ( _________________________ ( Very unreactive gases


And __________________ ( Gas at room temperature
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Day 2 WHAT IS THE ATOM?

Atoms are _____________________ which make up all ____________
John Dalton’s _______________________ states:


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

2. Atoms can not be ____________, _____________ or _____________ into smaller particles

3. All atoms of the same element are _______________ in __________ and __________ but they are different in mass and size from atoms of ___________ elements

4. Compounds are created when atoms of different elements link together in ______________ proportions

Theories formulated by Bohr and Rutherford are commonly referred to as the _________________________ of the Atom.

Inside the atom, three particles exist:
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	______________

Found inside the ____________ of the atom

Has a charge of _____

__________ mass
	_______________

Found on the __________ or __________ surrounding the nucleus

Charge of _____

_________ mass
	______________

Found in the _________ of the atoms

Charge of 0

Has the ________ mass as ____________
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DRAWING ATOMS (BOHR-RUTHERFORD DIAGRAMS) ( pg 186 )
For any atom, we can use information provided by the ________________ to help us draw ___________________ Diagrams.

The ______________ (or outer __________ surrounding nucleus) have a _______________ number of electrons it can hold
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ATOMIC MASS AND ATOMIC NUMBER
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EXAMPLE
Drawing the Bohr-Rutherford Diagram for Aluminum





Number of protons = ______




Number of electrons = ______




Number of neutrons = _______________ = ________

1st orbital = _____ electrons

2nd orbital = _____ electrons

3rd orbital = _____ electrons

TOTAL # OF ELECTRONS = ______

SPECIAL CHEMICAL FAMILIES AND IONS

WHAT ARE VALENCE ELECTRONS?

Valence electrons refer to the ‘extra’ or ___________ electrons on the outer shell of an atom

When valence electrons are present, an atom can _______ or ________ electrons, depending how many electrons it requires to become ____________

WHAT ARE IONS?

All atoms are ___________ until they ________ or __________ electrons

( Recall that neutral atoms have the _________ number of protons and electrons

When an atom gains an electron, there are _________ electrons than protons and a _____________ ion is created (also known as an ANIONS) (Are Negative IONS )
When an atom loses an electron, there are _________ electrons than protons and a _____________ ion is created (also known as a CATION) (ca+ions)
NOBLE GASES (GROUP 18)


Very _______________ gases


Unreactivity due to ____________ ( outer shell is _______

When the outer shell is full, this is called a __________________ ( outer shell has ____ electrons on outer shell

( only exception is Helium which only has ____ electrons on the outer shell

Noble gases can not ________ or ________ electrons ( _____ valence electrons ( can not become an ion

EXAMPLE
Neon


# of Protons = _____

# of Electrons = ______

# of Neutrons = ______________ = ______

HALOGENS (GROUP 17)


Halogens are highly reactive non-metals


All Halogens have ___ valence electrons


( this means that they are ____ electron _________ of ___________

Since they are short ____ electron, they need to ‘steal’ an electron from another atom in order to form a ________________

Therefore, all Halogens will ___________ an electron and will become a ______________ ion

EXAMPLE
Fluorine

# of Electrons = ______

# of Protons = ______

# of Neutrons = ____________ = ______

To form a stable octet, Fluorine needs to _________ an electron


# of Electrons after gaining an electron = _____


# of Protons after gaining an electron = ______

Since there are more electrons than protons, a _____________ ION is created

The symbol for the new Fluorine ion is _______

ALKALI METALS (GROUP 1)


All alkali metals are ____________________


This high reactivity is evidence of the atom being ____________

All alkali metals have _____ valence electron


( this means that they are _____ electron beyond stability

Since they have ____ extra electron, they need to donate this electron to another atom to have a _________________

Therefore, all Alkali Metals will ________ an electron and a ___________ ion is created

EXAMPLE 
Sodium

# of Electrons = _____

# of Protons = _____


# of Neutrons = _____________ = ______

To form a stable octet, Sodium needs to ________ an electron


# of Electrons after losing an electron = _____


# of Protons after losing 
an electron = ______

Since there are fewer electrons than protons, a _______________ ION is created

The symbol for the new Sodium ion is _______

ALKALINE EARTH METALS (GROUP 2)


These metals are ________________ but not as reactive as the Alkali Metals


The reactivity is evidence of the atom being _______________


All Alkaline Earth Metals have ____ valence electrons


( this means that they are ____ electrons beyond stability

Since they have ____ extra electrons, they will need to donate ____ electrons to another atom to form a _________________

Therefore, all Alkaline Earth Metals will ______ ____ electrons and a _____________ ION is created

EXAMPLE
Beryllium

# of Electrons = ______

# of Protons = ______

# of Neutrons = ____________ = ______

To form a stable octet, Beryllium needs to _______ ______ electrons


# of Electrons after losing  electrons = _____


# of Protons after losing electron = ______

Since there are fewer electrons than protons, a _______________ ION is created

The symbol for the new Beryllium ion is ________

Complete pg 187 (1-8)
Bohr-Rutherford Diagrams

Draw the Bohr-Rutherford Diagrams for each of the following elements.

	21H


	
	
	
	
	
	
	42He

	73Li


	94Be
	105B
	126C
	147N
	168O 
	199F
	2010Ne

	2311Na


	2412Mg
	2713Al
	2814Si
	3115P
	3216S
	3617Cl
	4018Ar

	3919K


	4020Ca
	
	
	
	
	
	


1.
Fill in the following chart using the Bohr-Rutherford diagrams that you just constructed.

	
	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6
	Column 7
	Column 8

	Number of valence electrons
	
	
	
	
	
	
	
	

	To get a full outer orbit, will the atoms in this column lose or gain electrons?
	
	
	
	
	
	
	
	

	Will they form positive or negative ions?
	
	
	
	
	
	
	
	

	What will the charge be on the ions?
	
	
	
	
	
	
	
	


When atoms react, what happens to their electrons?

a) Give three characteristics of metals.

b) Give three characteristics of nonmetals.

Fill in the following chart:

	
	Alkali Metals
	Alkaline Earth Metals
	Halogens
	Noble Gases

	Number of valence electrons
	
	
	
	

	What column ?


	
	
	
	

	How reactive?


	
	
	
	


Day 3 - 4 Formation of Ionic Compounds ( pg 188 )
-
go to www.teachersdomain.org : ionic bonding ; work through the animated program and complete powerpoint that follows ; complete worksheets on ionic bonding
NAMING AND FORMULA:  IONIC COMPOUNDS

WRITING FORMULAS

There are ________ steps to follow when writing the formula for an ionic compound.  First determine if it is an ionic compound?  In other words, does it contain a ___________________ and a _______________________

Once you have determined that it is an ionic compound then:

1.
___________________________________________________________________________

2.
___________________________________________________________________________

3.
___________________________________________________________________________

4.
___________________________________________________________________________

Example 1: calcium phosphide

Is it ionic?

1.  Write the symbols of the elements with the metal first, then the non-metal.

Ca
P

2.  Write the ionic charge (valence) of each element, above and to the right, for each element.

Ca2+ 
P3-
3.  Criss-cross the numbers down to become subscripts on the opposite element.

Ca2+ 
P3-
Ca3P2
4.  Cancel to the lowest ratio by dividing by the largest common factor.

Ca3P2
Example 2: beryllium oxide

Is it ionic?

1.

2.

3.

4.

Once you have the hang of things, you can start to do some of the steps in your head.

Example 3: sodium selenide

Example 4: silver nitride

Practice Questions

1.  sodium fluoride 

____________________
6.  zinc bromide
________________

2.  barium iodide

____________________
7.  gallium hydride
________________

3.  potassium telluride

____________________
8.  cesium chloride
________________

4.  aluminum phosphide

____________________
9.  indium sulphide
________________

5.  calcium oxide

____________________
10. lithium astatide
________________

WRITING NAMES

When naming an ionic compound, the ___________________ is first then the

_________________________
The first element's name does not change.  The second element ends in ___________________.

Example 1

MgCl2 
- 
metal


non-metal



Mg


Cl



magnesium 

chlorine

name: magnesium chloride

Example 2

Al2S3  -

metal


non-metal

_____


_____



_______________
________________

name: _____________________________________

Example 3

Li3N

metal


non-metal

_____


_____



_______________
________________

name: _____________________________________

Practice Questions

1.  Be3N2  _____________________________
5.  ZnO  _____________________________

2.  CaCl2  _____________________________
6. Rb3P  _____________________________

3.  BaS     _____________________________
7. Na2Se  ____________________________

4.  AgI     _____________________________
8. LiBr    _____________________________ 

MULTIVALENT METALS

Some metals have more than one possible _________________ or valence.  Some of these elements include:

	Element
	
	

	Copper
	
	

	Iron
	
	

	Lead
	
	

	Gold
	
	

	Nickel
	
	

	Tin
	
	

	Platinum
	
	

	Mercury
	
	


When naming these elements, you must first determine the ________________ of the metal and then indicate it by a ________________ ________________________ in brackets after the metal in the name.

Example 1 - AuCl

1. Uncross the subscripts to determine the __________________.

Au1Cl1
2.  Double check that the valence on the ______________________ matches what the periodic table says it should be.

Cl has a charge of 1; therefore, the valence of Au is also 1.

3.  Write the name of the compound, remembering both the_____________ ________________ and the ___________ ending.

gold (I) chloride
Example 2 - SnO

1.

2.

3

When writing the formula, we following the same rules as before but remember to use the _______________ _______________________ in brackets as the ________________ for the _____________________.  

Example 1 - lead (IV) sulphide

1.

2.

3.

4.

Example 2 - cobalt (III) chloride

1.

2.

3.

4.

Example 3 - mercury (I) oxide

Complete pg 189 (1-4)
Ionic Bonding Exercise

Name: __________________

Date:   __________________

Answer in the space provided.
1.
How does the sum of the charges on the positive ions compare to the sum of the charges on the negative ions in ionic compounds ?


________________________________________________________________________________________________________________________________________________________________________________________

2.
Write the formulas for the compounds formed by the following combination of elements and name each of the compounds formed.


a.  lithium and fluorine



b.  calcium and bromine


c.  sodium and nitrogen



d.  aluminum and nitrogen


3.  Write the formulas for the following compounds:


a.  sodium iodide




b. beryllium fluoride


c.  magnesium oxide



d.  aluminum sulfide

4.
Write the names for the following compounds:


a.  KCl
_________________________
b.  Na3P    _________________________


c.  CaF2     _________________________

5.
Write the formulas for the following compounds:


a.  copper(I) bromide



b.  copper(II) bromide


c.  iron(II) sulfide

6.
Write the names for the following compounds:


a.  SnCl2  ________________________
b.  SnCl4    ________________________


c.  PbBr2  ________________________

7.
Write the formula and name of the compound formed by each of the following combination of ions.


a.  Fe3+  and  O2(

b. Ca2+  and  F(

c. Cu+  and  S2(
	Binary Ionic Compounds

Univalent Cation


Name each of the following compounds:

	Formula
	Name
	Formula
	Name

	1. KF 
	
	14. BaBr2
	

	2. LiCl
	
	15. Li2S 
	

	3. NaBr
	
	16. Mg3P2
	

	4. BeBr2
	
	17. Cs3P 
	

	5. Na2O
	
	18. CaS 
	

	6. KI 
	
	19. CsCl 
	

	7.MgI2
	
	20. SrCl2 
	

	8.AlI3
	
	21. Na2S 
	

	9.CaF2
	
	22. AlN 
	

	10. RbF 
	
	23. MgS 
	

	11. BeO
	
	24. Rb3N 
	

	12. SrS
	
	25. Al2S3
	

	13. Ba3N2
	
	26. K2O 
	


Write the formula for each of the following compounds:

	Name
	Formula
	Name
	Formula

	1. sodium phosphide
	
	12. barium oxide
	

	2. aluminum  sulphide
	
	13. silver bromide
	

	3. beryllium chloride
	
	14. aluminum oxide
	

	4. gallium nitride
	
	15. rubidium selenide
	

	5. calcium oxide
	
	16. barium chloride
	

	6. sodium sulphide
	
	17. aluminum nitride
	

	7. francium fluoride
	
	18. zinc chloride
	

	8. calcium bromide
	
	19. silver oxide
	

	9. strontium nitride
	
	20. lithium sulphide
	

	10.  sodium fluoride
	
	21.cesium sulphide
	

	11. aluminum chloride
	
	22. barium nitride
	


Practice Problems

Write the correct formula for:

1) copper (II) phosphide

______________________________

2) gold (III) sulfide


______________________________

3) manganese (II) chloride

______________________________

4) iron (III) bromide


______________________________

5) mercury(I) oxide


______________________________

6) gold (I) nitride


______________________________

7) tin (II) fluoride


______________________________

8) iron (II) iodide


______________________________

9) mercury (II) oxide


______________________________

10) lead (II) bromide


______________________________

11) copper (I) fluoride


______________________________

12) tin (IV) sulfide


______________________________

13) iron (III) sulfide


______________________________

14) lead (II) oxide


______________________________

15) iron (III) chloride


______________________________

16) tin (IV) oxide


______________________________

17) copper (I) sulfide


______________________________

18) mercury (I) chloride


______________________________

19) cobalt (III) iodide


______________________________

20) lead (IV) phosphide


______________________________

21) iron (II) nitride


______________________________

22) tin (II) bromide


______________________________

23) lead (II) sulfide


______________________________

24) copper (II) oxide


______________________________

25) copper (I) chloride


______________________________

26) mercury (I) bromide


______________________________

27) mercury (II) sulfide


______________________________

28) iron (II) phosphide


______________________________

29) lead (IV) nitride


______________________________

30) copper (II) chloride


______________________________

Write the correct name for:

1) CrS

2) PbBr4
3) Pb3N2
4) Fe2S3
5) FeI2
6) HgF

7) Cu2S

8) SnCl2
9) HgO

10) Sn3P4
Write the correct name for: 

1) CuS

2) PbBr4
3) Pb3N2
4) Fe2O3
5) FeI2
6) Sn3P4
7) Cu2S

8) SnCl2
9) HgO

10) HgF2
11) CuCl2
12) CuBr

13) PbO

14) Fe2S3
15) PbCl2
16) SnO

17) Cu2O

18) PbO2
19) FeO

20) SnO2
21) Ag2O

22) HgI2
23) AuCl3
24) MnO

25) CrCl3
26) CoO

27) Mn2O3
28)Co2S3
29) AuF

30) CrBr2
Day 5-6 Polyatomic Ions and Compounds ( pg 196 )
Polyatomic ions are charged particle that contains two or more different atoms that stay together 

                             (they do not separate from each other) in a chemical reaction.  

Common Polyatomic Compounds

	Compound
	Formula
	Use or Source

	calcium carbonate
	
	

	magnesium hydroxide
	
	

	sulfuric acid
	
	

	sodium hypochlorite
	
	

	copper(II) sulfate
	
	

	sodium carbonate
	
	

	ammonium nitrate
	
	


Common Polyatomic Ions and Their Charges

	Naming of polyatomic ion
	Ion formula
	Ionic charge

	ammonium
	
	

	nitrate
	
	

	hydroxide
	
	

	bicarbonate (hydrogen carbonate)
	
	

	chlorate
	
	

	carbonate
	
	

	sulfate
	
	

	phosphate
	
	

	sulfite
	
	

	nitrite
	
	

	chlorite
	
	

	phosphite
	
	


Ion Charges for Selected Elements and Polyatomic Ions

You can also find the ion charge for any element on the periodic table of elements.

   Ion Charges for Selected Metals and Non-Metals

 Ion Charges for Selected Polyatomic Ions

	Element (metal)
	Ion Symbol
	Element 
(non-metal)
	Ion Symbol
	
	Polyatomic Ion
	Ion Formula

	hydrogen
	H+
	nitrogen
	N3–
	
	ammonium
	NH4+

	lithium
	Li+
	phosphorus
	P3–
	
	carbonate
	CO32–

	sodium
	Na+
	oxygen
	O2–
	
	hydrogen carbonate (bicarbonate)
	HCO3–

	potassium
	K+
	sulphur
	S2–
	
	hydroxide
	OH–

	magnesium
	Mg2+
	fluorine
	F–
	
	nitrate
	NO3–

	calcium
	Ca2+
	chlorine
	Cl–
	
	nitrite
	NO2–

	zinc
	Zn2+
	bromine
	Br–
	
	permanganate
	MnO4–

	aluminum
	Al3+
	iodine
	I–
	
	phosphate
	PO43–

	copper(I)
	Cu+
	
	
	
	phosphite
	PO33–

	copper(II)
	Cu2+
	
	
	
	sulphate
	SO42–

	gold(III)
	Au3+
	
	
	
	sulphite
	SO32–

	gold(I)
	Au+
	
	
	
	
	

	lead(II)
	Pb2+
	
	
	
	
	

	lead(IV)
	Pb4+
	
	
	

	nickel(II)
	Ni2+
	
	
	

	nickel(III)
	Ni3+
	
	
	

	Iron(II)
	Fe2+
	
	
	

	Iron(III)
	Fe3+
	
	
	


Writing Formulas for Polyatomic Compounds

1.  Write the chemical formula for the ionic compound that is formed between 

      calcium (Ca)  and the nitrate (NO3).

	
	
	Metal
	Polyatomic Ion

	Step 1
	Write the symbol for the metal first with its charge.
	
	

	Step 2
	Write the symbol of the polyatomic ion with its charge.
	
	

	Step 3
	Add more positive or negative ions until the charges are balanced.
	
	

	Step 4
	Write the formula using subscripts to indicate the number of ions of each type.

NOTE:  If there is more then one polyatomic ion needed, place the  symbol in brackets and write the subscript out side the              brackets.
	


2.  Write the chemical formula for the ionic compound that is formed between 

      sodium (Na)  and the sulfate ion (SO4).

	
	
	Metal
	Polyatomic Ion

	Step 1
	Write the symbol for the ________________ first with its charge.
	
	

	Step 2
	Write the symbol of the _____________________ with its charge.
	
	

	Step 3
	_______________ positive or negative ions until the charges are balanced.
	
	

	Step 4
	Write the formula using _________________ to indicate the number of ions of each type.

NOTE:  If there is more then one polyatomic ion needed, place the symbol in brackets and write the subscript out side the         brackets.
	


Crisscross Method ( cross over )
1. Determine the chemical formula for magnesium sulfate .

	Step 1
	Write the symbol for each ion
	
	

	Step 2
	Cross the number on the charges
	
	

	Step 3
	Reduce the subscripts to lowest terms
	
	

	Step 4
	Write the chemical formula
	


Naming Polyatomic compounds
-
use the same rules as you did for binary compounds

e.g.    CuSO4
1.
Place brackets around the radical
2.
Place the charge of the radical above the radical
3.
Work out the charge on the Cu so that sum of the charges is zero

copper(   ) sulfate

1.
Fe2(CO3)3
________________________________
2.
Sn(OH)2
________________________________
3.
NiPO4

_________________________________
4.
Pb(HCO3)2
_________________________________
5.
Al(OH)3

_________________________________
Polyatomic Compound Exercise

Name: ________________________


                  Date: _________________

Answer in the space provided.

1.
In your own words, explain what is meant by “polyatomic ion”. Give two examples.


________________________________________________________________________________________________________________________________________________________________________________________

2.
Fill in the following chart.

	Compound Name
	Compound formula

	Sodium phosphate
	

	Calcium sulfate
	

	Potassium chlorate
	

	Aluminum hydroxide
	

	Beryllium nitrate
	

	Magnesium hydrogen carbonate
	

	Nickel (II) carbonate
	

	
	K2CO3

	
	Na2SO4

	
	Al(HCO3)3

	
	AgNO3


3.  Some polyatomic ions have a positive charge like the ammonium ion (NH4). Give the names and formulas of the compounds formed by this ion with


a. a chloride ion  ___________________________________________________________________


b.  a sulfate ion ___________________________________________________________________

4.
Name the following
a.
PbSO4 ___________________________________

b.
CuNO3 ___________________________________

c.
AuPO4 ___________________________________

d.
Ni2(SO4)3 _________________________________

e.
Fe(OH)2 __________________________________

f.
HgSO4 ___________________________________

g.
Zn(ClO3)2 _________________________________

h.
Sn3(PO4)4 _________________________________

i.
SnSO3 _____________________________________
j.
CuHCO3 ____________________________________
k.
NaClO3 _____________________________________

l.
FePO3 ______________________________________
1.  Write the formulas for the following ionic compounds.

	Compound
	Metal

(positive Ion)
	Polyatomic Ion
	Formula

	1. sodium chlorate
	
	
	

	2. aluminum nitrate
	
	
	

	3. potassium hydroxide
	
	
	

	4. lithium phosphate
	
	
	

	5. calcium carbonate
	
	
	

	6. beryllium sulfate
	
	
	

	7. sodium bicarbonate
	
	
	

	8. magnesium hydroxide
	
	
	

	9. aluminum phosphate
	
	
	

	10. calcium sulfate
	
	
	

	11. iron(III) phosphate
	
	
	

	12. tin(IV) nitrate
	
	
	

	13. nickel(II) chlorate
	
	
	

	14. lead(II) nitrate
	
	
	

	15. mercury(II) sulfate
	
	
	

	16. calcium chlorate
	
	
	


Pg 198 ( 1,3,4 )
	Compounds with

Polyatomic Anions


Name each of the following compounds:

	Formula
	Name
	Formula
	Name

	1. AlPO4
	
	11. KClO3
	

	2.  KNO3
	
	12. SnSO4
	

	3. NaHCO3
	
	13. NiPO4
	

	4.  CaCO3
	
	14. Pb(NO3)2
	

	5. Mg(OH)2
	
	15. Mg3(PO4)2
	

	6. Na2SO4
	
	16. Cu3PO4
	

	7. Ba(NO3)2
	
	17. Ca3 (PO4)2
	

	8. K2SO4
	
	18. Fe(HCO3)3
	

	9. Ni2(PO4)3
	
	19. Na2CO3
	

	10. NH4NO3
	
	20. MnSO4
	


Write the formula for each of the following compounds:

	Name
	Formula
	Name
	Formula

	1. silver carbonate
	
	11. potassium chlorate
	

	2. potassium  phosphate
	
	12. lead(IV) phosphate
	

	3. aluminum hydroxide
	
	13. aluminum sulphate
	

	4. sodium hydrogen 

     carbonate
	
	14. iron(II) bicarbonate
	

	5. calcium sulfate
	
	15. barium carbonate
	

	6. potassium nitrate

   
	
	16.  tin(IV) chlorate
	

	7. tin(II) carbonate
	
	17. sodium chlorate      
	

	8. lead(II) phosphate
	
	18. copper(II) sulphate
	

	9.  ammonium carbonate
	
	19. silver phosphate
	

	10. copper(I) sulphate
	
	20. cobalt(III) nitrate
	


Day 7-8 Molecular Compounds ( pg 201 )
Most of the compounds you encounter each day do not contain ions. They are neutral groups of atoms called molecules.

Sugar, Water, and Carbon Dioxide are Molecular Compounds.

Hydrogen gas is a molecule formed when two hydrogen atoms combine.


In order to become stable Hydrogen must gain one electron



It does this by sharing with another hydrogen atom



The result is a COVALENT BOND
Covalent Bond: is a ___________________________ of electrons between two non-metal atoms that holds the atoms together in a molecule.

Many non-metallic elements exist as covalently bonded molecules.

Writing formulas for Molecular compounds

Write the formula for a compound formed between Carbon and Sulphur

1. Write the symbols (and combining capacities) with the left hand element first.

2. Criss/cross the combining capacities

3. Reduce the subscripts if necessary.

4

    2
C

      S
(
C2S4
(
CS2

Naming Molecular Compounds

1. Name the element on the left first

2. Followed by the second element with the necessary prefix (mono,di,tri,tetra,penta)

Eg. Carbon disulphide
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Define combining capacity ( pg 203 ) - _____________________________________________

Draw Bohr Rutherford diagrams and structural diagrams to show the bonding in :
a. HF

b.     HCN

c.
CO2
NAMING AND FORMULAS:  MOLECULAR COMPOUNDS (pg 203)
Naming molecular compounds is different from ionic and polyatomic compounds.  In molecular compounds a ______________ is used to indicate the _______________ of each atom present.

You need to memorize the following prefixes:

	Prefix
	Number of atom(s)
	Example

	
	1
	

	
	2
	

	
	3
	

	
	4
	

	
	5
	

	
	6
	

	
	7
	

	
	8
	

	
	9
	

	
	10
	


If there is only one of the first element we ______________ the prefix but if there is only one of the second element we _____________ the prefix. Which is right pentaoxide or pentoxide. ____________________
WRITING FORMULAS

It is important to remember that the prefix indicates _____________________________ _________________________ .  Molecular compounds do not use the __________ _________ _________ .

Steps:
1.  Write the symbols of the elements


2.  Write the subscript for the number of atoms represented by the prefix.

Example 1 - sulphur trioxide

Example 2 - diphosphorus pentasulphide  

Practice Questions

carbon dioxide ____________________    phosphorus trichloride ___________________

sulphur hexaflouride _______________     nitrogen monoxide  _____________________

WRITING NAMES

Writing names is also straightforward.  You use the appropriate _________________ to indicate the ________________________________________ of that element.

Steps: 
1.  Determine the appropriate prefix for each element.


2.  Write the prefix and the name of the element.

Example 1 - N2O

dinitrogen monoxide

Example 2 - BrI

Example 3 - XeF4
Practice Questions

1. N2O4 __________________________
4. SO2 ______________________________

2. H2O ___________________________
5. P2O5 _____________________________

3. CF4  ___________________________6. NCl3 _____________________________

DIATOMIC ELEMENTS

Some of the elements are _________________ . Which means they exist naturally as _____________________________ of the same element bonded together.  These elements include:

hydrogen gas

______

bromine gas

______

oxygen gas

______

iodine gas

______

nitrogen gas

______

chlorine gas

______

fluorine gas

______

Molecular Compounds Exercise

Name: _____________________________    Date:   _____________________________

1.
How can you tell the difference between an ionic compound and a molecular compound?


________________________________________________________________________________________________________________________________________________________________________________________

2.
a.  What kinds of atoms form molecular compounds?______________________________________


b.  How do the atoms in molecular compounds form stable electron arrangements?


________________________________________________________________________________________________________________________________________________________________________________________
c.  What type of bond holds atoms together in molecules? _____________________________________

3.
a.  How many valence electrons are there in a fluorine atom ? _______________________________


b.  How many electrons does a fluorine atom need to share to become stable? __________________

      c.  Draw a diagram to show how two fluorine atoms  could form a stable molecule. Use sticks to represent bonds and dots to represent valence electrons
4.
Some elements exist in the form of diatomic molecules. Where are these elements generally located in the periodic table?


_________________________________________________________________________________

5.
Name the following compounds (use prefixes):


a.  CBr4   _________________________________________________________________________


b.  NI3     _________________________________________________________________________


c.  OF2      _________________________________________________________________________


d.  SiCl4   _________________________________________________________________________

6.
Write the chemical formulas and name of the compounds formed by the following pairs of elements.


a.  silicon and oxygen

______________________________________________________


b.  nitrogen and hydrogen

______________________________________________________


c.  phosphorus and chlorine

______________________________________________________


d.  sulfur and bromine

______________________________________________________

      e.  oxygen and fluorine

_____________________________________________________
Practice Problems

Write the correct formula for: 

1) chlorine monoxide


_________________________________

2) oxygen difluoride


_________________________________

3) boron phosphide


_________________________________

4) dinitrogen monoxide


_________________________________

5) nitrogen trifluoride


_________________________________

6) sulfur tetrachloride


_________________________________

7) xenon trioxide


_________________________________

8) carbon dioxide


_________________________________

9) diphosphorous pentoxide

_________________________________

10) phosphorous trichloride

_________________________________

11) sulfur dioxide


_________________________________

12) bromine pentafluoride

_________________________________

13) disulfur dichloride


_________________________________

14) boron trifluoride


_________________________________

15) tetraarsenic decoxide

_________________________________

16) silicon tetrachloride


_________________________________

17) krypton difluoride


_________________________________

18) chlorine monoxide


_________________________________

19) silicon dioxide


_________________________________

20) boron trichloride


_________________________________

21) dinitrogen pentasulfide

_________________________________

22) carbon monoxide


_________________________________

23) sulfur trioxide


_________________________________

24) dinitrogen trioxide


_________________________________

25) dinitrogen monoxide

_________________________________

26) xenon hexafluoride


_________________________________

27) sulfur hexafluoride


_________________________________

28) phosphorous pentachloride

_________________________________

29) nitrogen monoxide


_________________________________

30) bismuth trichloride


_________________________________

Go to www.teachersdomain.org : covalent bonding : watch the tutorial
Complete pg 214 ( 1a-d,3a-h,6,7,9,10,11,13,15)
Day 9 Word Equations (pg 218)
· word equation – one way of representing a chemical reaction, telling you what reacts and what is produced

Writing Word Equations

· left side – reactants (what you start with)

· right side – products (what you finish with)

· arrow – means produces or equals

pg. 219 #1-4

Word Equations

A word equation is a way of representing a chemical reaction.

Word equations are useful to chemists because it helps them recognize patterns and predict products of chemical reactions.

Writing Word Equations

Reactants

Products

· If there is more than one reactant or product they are separated by a plus sign (+)


· Gases produced are indicated by


· Precipitates produced are indicated by

· Special conditions are written over or under the arrow

Eg. Iron + oxygen

iron (III) oxide

Conserving Mass( pg 222 )
· scientific law – general statement that sums up the conclusions of many experiments. Summarizes an observed pattern in nature

The Law of Conservation of Mass

· … that in a chemical reaction the total mass of the reactants is always equal to the total mass of the products

( Refer to Figure 3 pg 223 of your textbook) Atoms in a chemical reaction are not changed, the number of each kind of atom are the same before and after the reaction

For example

Methane + Oxygen ( Water + Carbon dioxide

____CH4        +  ____  O2   ( ____ H2O    + ___ CO2
Note: All atoms at the beginning of the reaction are present at the end of the reaction

Safety in the Lab
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WHMIS and Safety Worksheet (see pg 176 -178)
1. What does WHMIS stand for? 

2. What is the purpose of WHMIS?

3. What information would you find on a WHMIS label?

4. Do all products and chemicals have WHMIS labels? Explain.

5. Identify the following symbols, write down at least one hazard this symbol represents and give one example of a material or chemical that may have this symbol.

[image: image10.emf]
	
	Identify Symbol
	One Hazard
	Example

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	

	F
	
	
	

	G
	
	
	

	H
	
	
	


Safety in the Science Classroom 
For each of the following safety rules, give one GOOD reason why we have that safety rule.

a) Never begin an experiment or lab without your teacher’s permission. 
b) Keep your safety goggles on as long as there are any chemicals being used in the lab, even if you yourself are finished.

c) Never eat, drink, or chew gum during a lab.

d) Put test tubes in a test tube rack before pouring liquids into them.

e) Make sure your hands are dry when using electrical equipment.

f) Report any injuries, no matter how minor, to your teacher.

g) Always cut away from yourself and away from others when using a scalpel.

h) When diluting acid, always add small amounts of acid to large amounts of water.

i)If your clothing catches on fire, never run.
J) If a chemical gets in your eye, flush it with running water for at least 15 minutes. 

 Day 10  
Does Mass Change During Chemical Reactions?
Question

Does the total mass change during a chemical reaction?


Materials and Equipment 

•
small test tube 

•
test-tube rack 

•
25-mL graduated cylinder

•
calcium chloride solution, CaCl2(aq) 

•
Erlenmeyer flask with tight-fitting stopper

•
sodium carbonate solution, Na2CO3(aq)

•
scoopula

•
sodium hydrogen carbonate, NaHCO3(s)

•
50-mL beaker

•
hydrochloric acid solution, HCl(aq) 

Procedure

Part 1 — A Chemical Reaction Inside a Sealed System


1.
Read steps 2 to 8, and then write a prediction about what will happen to the total mass of the flask and its contents when the chemicals react. 



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________


2.
Test that the equipment fits together. Carefully slide a small test tube into the Erlenmeyer flask. Seal the flask with a rubber stopper. Check that the stopper does not fall out when you turn the apparatus upside down (Figure 4.47).


3.
Take the test tube out, and place it in the test-tube rack for safekeeping.


4.
With the graduated cylinder, measure 25 mL of calcium chloride solution and then pour it into the Erlenmeyer flask. Wipe the outside of the flask to make sure it is dry. Set it aside.


5.
Fill the test tube about half full with sodium carbonate solution. Wipe the outside of the test tube to make sure it is dry. Place the test tube in the 50-mL beaker.


6.
Carefully slide the filled test tube into the Erlenmeyer flask. Seal the flask with the rubber stopper, ensuring that the two solutions do not mix. Measure and record the total mass of the sealed assembly. Record the mass in the first column of Table 1.

Table 1 Part 1 — Sealed System

	Total Mass Before (g) 
	Total Mass After (g)
	Change in Mass (g)

	
	
	



7.
Tip the assembly so that the two liquids mix. Keep your thumb on the rubber stopper so that it remains in place and does not leak. Observe the chemical reaction. Record your observations.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________


8.
Measure the mass of the total assembly again, and record the information in Table 1.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________


9.
Check your results against your prediction. If necessary, revise your prediction.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

10.
Clean up your work area. Make sure to follow your teacher’s directions for safe disposal of materials. Wash your hands thoroughly.

Part 2 — A Chemical Reaction Inside an Open System
11.
Read steps 12 to 16, and then write a prediction about what will happen to the total mass of the flask and its contents when the chemicals react.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

12. 
Using the balance and the scoopula, measure 5 g of sodium hydrogen carbonate powder into a dry 50-mL beaker.

13. 
Fill a small test tube about half full with hydrochloric acid solution. Wipe the outside of the test tube to make sure it is dry.

14. 
Carefully slide the test tube into the beaker, ensuring that the sodium hydrogen carbonate powder does not mix with the hydrochloric acid solution. Measure and record the total mass of the assembly. Record the mass in the first column of Table 2.

Table 2 Part 2 — Open System

	Total Mass Before (g) 
	Total Mass After (g)
	Change in Mass (g)

	
	
	


15. 
Empty the contents of the test tube into the beaker. Record your observations.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

16. 
Measure and record the mass of the beaker, test tube, and mixed solutions in Table 2 above.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

17.
Check your results against your prediction. If necessary, revise your prediction.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

18.
Clean up your work area. Make sure to follow your teacher’s directions for safe disposal of materials. Wash your hands thoroughly.

19.
In Table 3, collect and record the class data for Parts 1 and 2.

Table 3 Class Data 

	Group
	Part 1 — Sealed System
	Part 2 — Open System

	
	Total Mass Before (g)
	Total Mass After (g)
	Change in Mass 
	Total Mass Before (g)
	Total Mass After (g)
	Change in Mass

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Analyzing and Interpreting

20. 
What evidence was there that a chemical reaction occurred in Part 1 and/or Part 2?



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

21. 
For your group, how did the total mass after mixing compare with the total mass before mixing, in both Part 1 and Part 2?



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

22.
How did your observations of the overall changes in mass compare with your predictions?



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

23.
Using the data for Part 1 and Part 2 from the entire class, compare the total mass after the chemical reactions had occurred with the total mass before mixing.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

Skill Practice

24.
How precisely were you able to measure mass each time (i.e., to how many places after the decimal point were you able to read your mass measurements)? __________________________________

25.
Suggest some possible causes for errors in measurement for this activity.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

Forming Conclusions

26. 
Using the class results for both parts of this activity, state a conclusion about changes in mass in a sealed system versus an open system. For example, you might calculate the average change in mass for all groups for each part.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

27. 
Do the results of this activity support the law of conservation of mass? Provide reasons for your answer.



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________



_________________________________________________________________________

Day 11
HOW TO BALANCE CHEMICAL EQUATIONS (pg 226)
We balance chemical equations largely by trial and error.  The usual steps are as follows.

1. Start with the word equation.

2. Convert the word equation into a skeleton equation by replacing each name with its correct formula.

3. If the equations  contains a single element by itself, balance this type of atom at the end. Do diatomic gases last. This rule also applies when a particular element occurs in more than two substances in the equation. Do O and H at the end.
4. In the skeleton equation, pick out the formula with the largest number of atoms in it, and start working

    from there.

5. Balance atoms only by placing whole numbers in front of the formula.  You can only change the

    coefficient, you can not alter the formula.

6. If a polyatomic ion occurs on both sides of the equation, treat it as a unit.  Do not count the atoms

    included in the polyatomic ion, even when counting other atoms of the same element.

7. When finished, check to see that you have used the lowest possible whole numbers.  If not, divide all

    the numbers by the highest common factor.

Some hints:

-      Fe   +    O2  --------->   Fe3O4           -look at the Fe3O4 first because it has the highest number of atoms

 3  Fe   +    O2  --------->   Fe3O4    -there are 3 Fe, so put a 3 in front of the Fe

  3  Fe   + 2  O2  --------->   Fe3O4   -there are 4 O in Fe3O4 , so put a 2 in front of the O2
-count the atoms in the reactants and products to make sure

                                                              they are equal

___ Al   +  ___ Br2   --------->____ AlBr3             

___  Ba   + ___ H3PO4   ---------->  ___ H2    + ____  Ba3(PO4)2           -treat the PO4 as a unit

Balancing Chemical Equations

Balance the equations below:

1)
____ N2 + ____ H2 ( ____ NH3
2)
____ KClO3 ( ____ KCl + ____ O2
3)
____ NaCl + ____ F2 ( ____ NaF + ____ Cl2
4)
____ H2 + ____ O2 ( ____ H2O

5)
____ Pb(OH)2 + ____ HCl ( ____ H2O + ____ PbCl2
6)
____ AlBr3 + ____ K2SO4 ( ____ KBr + ____ Al2(SO4)3

7)
____ CH4 + ____ O2 ( ____ CO2 + ____ H2O

8)
____ C3H8 + ____ O2 ( ____ CO2 + ____ H2O

9)
____ C8H18 + ____ O2 ( ____ CO2 + ____ H2O

10)
____ FeCl3 + ____ NaOH ( ____ Fe(OH)3 + ____NaCl

11)
____ P + ____O2 ( ____P2O5
12)
____ Na + ____ H2O ( ____ NaOH + ​​​____H2
13)
____ Ag2O ( ____ Ag + ____O2
14)
____ S8​ + ____O2 ( ____ SO3
15)
____ CO2 + ____ H2O ( ____ C6H12O6 + ____O2
16)
____ K + ____ MgBr2 ( ____ KBr + ____ Mg

17)
____ HCl + ____ CaCO3 ( ____ CaCl2 + ____H2O + ____ CO2
18)
____ HNO3 + ____ NaHCO3 ( ____ NaNO3 + ____ H2O + ____ CO2
Pg 229(1-5)
Balancing Chemical Equations Worksheet 

1. Balance each of the following chemical equations:

(a)
Mg 
+
HCl  (

MgCl2
+
H2

(b) 
Sb 
+
Cl2  (

SbCl3


(c) 
P4 
+
O2  (

P4O10


(d) 
HCl
+
O2  (

H2O
+
Cl2

(e) 
ZnS 
+
O2  (
ZnO  +
SO2

(f) 
SiO2+__
C  (
SiO  +
CO

(g) 
Cu 
+
AgNO3
(
Cu(NO3)2
+
Ag

(h) 
Al 
+
Fe3O4
(
Al2O3
+
Fe

(i) 
Ca 
+
H3PO4
(
Ca3(PO4)2+

H2

(j) 
NaNO3
(
NaNO2  + 
O2

(k) 
Al4C3 +
H2O
( 
CH4
+ 
Al(OH)3

(l) 
Br2 
+ 
SO2  +
H2O
(
HBr
+ 
H2SO4

(m) 
NaHCO3
(
Na2CO3  + 
CO2
+ 
H2O

(n) 
SiO2   +
HF  (  

SiF4  +

H2O

(o) 
Fe2O3  +
CO
(

Fe  + 
CO2

(p) 
CaO   +
NH4Cl  ( 

CaCl2
+ 
H2O +

NH3

(q) 
C2H5OH 
+ 
O2
( 
CO2
+ 
H2O

(r) 
C6H6   + 
O2
( 
CO2
+ 
H2O

(s) 
Pb(C2H5)4 
+  
O2
(  
CO2
+  
H2O  +  
PbO

(t) 
NaOH  +  
FeCl3  (   
Fe(OH)3
+  
NaCl

(u) 
HNO3 +   
Al(OH)3  ( 
___Al(NO3)3  +  
H2O

Name: ___________________________________
Date: _________________________

Chemical Reactions

For the following reactions, write:


· the word equation

· the skeleton equation

· the balanced chemical equation

1.  Potassium hydroxide and hydrogen are produced when potassium is placed in water.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. The iron reacts with oxygen to produced rust, which is iron (III) oxide.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  Zinc reacts with lead(IV) nitrate to produce zinc nitrate and lead.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Calcium chloride reacts with silver nitrate to produce a white precipitate, silver chloride, and calcium nitrate remains in solution.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5.  Calcium carbonate decomposes into calcium oxide and carbon dioxide.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. Magnesium metal will react with hydrogen sulphate to produce magnesium sulphate and hydrogen gas.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7.  In the hydrogen bomb, hydrogen gas and oxygen gas react to make water.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8.  Carbon monoxide and hydrogen gases are produced when carbon is placed in water.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. Nitrogen monoxide from automobile exhaust reacts with oxygen to produce nitrogen dioxide, which is a toxic brown gas.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10. Sodium sulphate and a green-brown solid, copper (II) sulphide, are formed when copper (II) sulphate is mixed with sodium sulphide.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Day 12 TYPES OF CHEMICAL REACTIONS ( pg 233 )
SYNTHESIS

Synthesis is the direct ___________ of ____ substances (elements or compounds) to form a compound

General formula:
A     +     B     =     AB

EXAMPLES:


Splint test for Hydrogen gas:
H2     +     O2     (     __________

Burning of carbon in the presence of oxygen:
C     +     O2     (      ________ 


Rusting:
Fe     +     O2     (     ____________
DECOMPOSITION

Decomposition is the _____________ up of a __________________ into simpler substances (elements or compounds)

General formula:
AB     (     A     +     B
EXAMPLES:


Melting salt to produced electric current:

___NaCl     (  __   ______   +  __  ________

Electrolysis of water:
__H2O
  (  ___   ____________  +  ___ _____________
COMBUSTION

Combustion is a chemical reaction in which a substance reacts rapidly with a sufficient amount of ______________ and releases heat and light _________ in the process, producing compounds called _____________

The word equation to represent combustion:

FUEL + OXYGEN ( OXIDES + ENERGY

Energy produced is mainly in the form of _________ and ___________ and the fuel can be a variety of ______________ and ________________

The most important fuels we burn are _______________ such as ____________ (C3H8 – propane), _____________ (CH4 – methane), ______________ (C10H22)

The word equation for the combustion of a hydrocarbon:

Hydrocarbon + Oxygen ( Carbon dioxide + Water vapour + Energy

The general chemical equation:

CXHY     +     O2     (      CO2     +       H2O

EXAMPLE:
   
Propane in a BBQ:
C3H8     +     O2     (     _______________________

INCOMPLETE COMBUSTION

Incomplete combustion occurs where is not enough __________ available

Instead of ______ products, _________ products are produced (___________________ – CO, ___________ – C, _____________________ – CO2 and ___________ – H20)

The word equation is represented by:

Hydrocarbon + Oxygen ( Water + Carbon dioxide + Carbon monoxide + Carbon

The general chemical equation:

CXHY     +     O2     (      H2O     +       CO2     +     CO     +     C

EXAMPLE:


Incomplete combustion of Butane:


C4H10     +     O2     (     _________________________________

SINGLE DISPLACEMENT
Single displacement involves ________________ of one of the elements in a compound and is replaced by another element

General formula:


AB     +     C     (     CB     +     A

(C is a metal)


AB     +     C     (     AC     +     B

(C is a non-metal)
EXAMPLES


Magnesium reacting with Hydrochloric acid:

HCl (aq)     +     Mg     (     __________________________


Iron nail placed in Copper (II) sulfate solution:


Fe     +     CuSO4     (      ___________________________


Sodium chloride reacts with Fluorine gas


NaCl      +      F2      (      ____________________________

DOUBLE DISPLACEMENT

Double displacement involves a ____________________ of partners

General formula

AB     +     CD     (     AD     +     CB

EXAMPLE:

Lead nitrate reacting with Potassium iodide to form Lead iodide and Potassium nitrate


Pb(NO3)2     +      2KI     (     PbI2     +     2KNO3
NEUTRALIZATION REACTION

Neutralization is a reaction between an _________ and a ___________ to yield a _________ and ___________.

( a __________ is the product of neutralization made from the _____________ part of the acid and the ________________ part of the base

EXAMPLE:


Hydrochloric acid reacting with Sodium hydroxide (a base)


HCl (aq)     +     NaOH     (     ______________  +  ________________
Pg 235  ( 1-5 ) pg 241 ( 1-3 ). Read career profile pg 250
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Classifying Reactions and Balancing Chemical Equations

For each of the chemical reactions are listed below, complete the following:

·  Balance the skeletal equation

·  The type of chemical reaction  (synthesis, decomposition, single displacement, or double  displacement)

1.

· Balance the skeletal equation:  
___ Cu + ____ O2  ( 
_ CuO

· Reaction type: 







2.

· Balance the skeletal equation:  _
 H2O (  
 O2 + 

 H2
· Reaction type: 







3.

· Balance the skeletal equation:  _
 Fe +

 H2O (    
 Fe2O3 + 
 H2
· Reaction type: 







4.

· Balance the skeletal equation:  _
 H2S + _
 AsCl3  (  

 As2S3 + 
 HCl

· Reaction type: 







5.

· Balance the skeletal equation:  _
 CaCO3 ( 

 CO2 + 
______ CaO

· Reaction type: 







6.

· Balance the skeletal equation:  
___ H2S + 
 KOH (             K2S + 
    HOH

· Reaction type: 






 
7.

· Balance the skeletal equation:  _
 S8 + 

 Fe  ( _
 FeS 

· Reaction type: 







8. 

· Balance the skeletal equation:  
___ H2SO4 + 
       Al  (  
        Al2(SO4)3 + 
 H2
· Reaction type: 







9.

· Balance the skeletal equation:
           H3PO4 + 
  NH4OH  (          (NH4)3PO4 + 
     HOH

· Reaction type: 







10.

· Balance the skeletal equation:  _
 O2 + 
       Al  (  
        Al2O3 

· Reaction type: 







11.

· Balance the skeletal equation:  _
 H2SO4 +        Al(OH)3  (  
        Al2(SO4)3 + 
 HOH

· Reaction type: 







12.

· Balance the skeletal equation:  _
 Cl2 + 
       KBr  (  
        KCl + 

 Br2
· Reaction type: 







13.

· Balance the skeletal equation:  _
 Ca + 
       HOH  (  
   Ca(OH)2 + 

 H2
· Reaction type: 







14.

· Balance the skeletal equation:  _
 H​2O2  (  
   O2 + __
 H2O

· Reaction type: 







15.

· Balance the skeletal equation:  _
 Na + 
       Cl2  (  

 NaCl

· Reaction type: 







16.

· Balance the skeletal equation:  _
  Zn + 
          Pb(NO3)2 ( 
         Zn(NO3)2 +
        Pb

· Reaction type: 







17.

· Balance the skeletal equation:  _
 NaI + 

 Pb(NO3)2   (  
   NaNO3 + 
       PbI2
· Reaction type: 







18

· Balance the skeletal equation:  _
 P4 + 

 O2   (  
   P2O5
· Reaction type: 







19.

· Balance the skeletal equation:  _
 NH4NO3  (  
   H2O + 
       N2O

· Reaction type: 







20.

· Balance the skeletal equation:  _
 CaI2 +

 AgNO3   ( 

 Ca(NO3)2 + 
        AgI

· Reaction type: 







Watch youtube : five major chemical reactions and the five major class of chemical reactions
Chemical Reactions and Food Preservation
Sulfur dioxide (_________) is used to preserve the light colour of certain dried fruit such as dried apricots. Complete the following steps of how sulphur dioxide is produced and indicate the type of reaction.
____ Na2SO3(aq)     +  ___ HCl(aq)   ( ____ NaCl (aq)    +  ___  ______________(aq) ___________________(type)
_____ ______________ ( ____ H2O(l)     +  ____ SO2(g)       _________________________________
SO2 is absorbed into the skin of the fruit ; without it the fruit would darken and change flavour. Check out the smell the next time you open up a bag dried fruit ; also you may be allergic to these sulfiting agents.
Date: _____________________________ Name: _________________________________ Per: ________

Check each formula to see that it is correct (Note: S8 is correct, and outside of typos, all other formulas are believed to be correct.) Fill in the blanks with correct coefficients, which will result in the same number of each kind of atom on both sides of the arrow. 

A. The reaction type for A 1--10 is called ______________________. Its general equation using variables is __________________________________

	1. ___H2 + ___I2 -> ____ HI
	 
	2. ___Br2 + ___H2-> ___ HBr 

	3. ___Cl2 + ___H2-> ___ HCl
	 
	4. ___Cu + ___S8-> ___ CuS

	5. ___ Na + ___ S-> ___ Na2S
	 
	6. ___ Na + ____S8-> ___Na2S 

	7. ___N2 + ____H2 -> ___ NH3
	 
	8. ___Al + ___S -> ___Al2S3

	 9. ___Al + ___O2 -> ___Al2O3
	 
	10. ___Mg + ___ N2-> ___Mg3N2


  B. The reaction type for B 1--10 is called ___________________. Its general equation using variables is __________________________________

	1. ___Mg + ___HCl -> ___ H2 + ___MgCl2
	 
	2. ___Na + ___ HCl -> ___ H2 + ___NaCl

	3. ___ Zn + ____PbSO4 -> ___Pb + ___ZnSO4
	 
	4. ___Al + ___AgNO3 -> ___Al (NO3)3 + ___Ag

	5. ___Na + ___H2SO4 -> ___Na2SO4 + ___H2
	 
	6. ___Al + ___ HOH-> ___H2 + ___Al(OH)3

	7. ___ Ca + ___H2O -> ___H2 + ___Ca(OH)2 
	 
	8. ___ Cl2 + ___AlBr3-> ___Br2 +___ AlCl3

	9. ___F2 +___ Li I ->___LiF + ___ I2
	 
	10. ___ Li + ___HOH-> ___H2 + ___LiOH


 C. The reaction type for C 1--10 is called _______________________. Its general equation using variables is __________________________________

	1.___ NaCl + ___AgNO3 ->___NaNO3 + ___ AgCl
	 
	2.___ Na2SO4 + ___AgNO3-> ___NaNO3+___Ag2 SO4

	3. ___Pb(NO3)2 +___ NaOH -> ___ Pb(OH)2 + ___ NaNO3
	 
	4. ___ Al2(SO4)3 + ___ KOH -> ___K2 SO4 +___ Al(OH)3

	5. ___ Ag2 SO4 + ___ Pb(NO3)2 -> ___AgNO3 + ___PbSO4
	 
	 6. ___ KCl + ___Pb(NO3)2 -> ___PbCl2 + ___KNO3

	7. ___K2SO4 + ___ AgNO3 -> ___ Ag2SO4 + ___KNO3
	 
	8. ___ CuSO4 + ___ AgNO3-> ___ Ag2SO4 + ___ Cu(NO3)2

	9. ___Al2(SO4) 3 + ___AgNO3-> ___ Ag2SO4 + ___ Al(NO3)3
	 
	10. ___ K2CrO4+ ___ Pb(NO3)2 -> ___PbCrO4 + ___KNO3


 D. The reaction type for D 1--6 is called _____________________. Its general equation using variables is __________________________________

	1. ___Na2 CO3 -> ___Na2O +__ CO2
	 
	2. ___Na2CO3 +___ H2SO4 -> ___H2O + ___CO2 + ___Na2SO4

	 3. ___NaClO3 - > ___NaCl + ___O2
	 
	4. ___ Ca(ClO3) 2 - > ___CaCl2 +___ O2

	5. ___ Pb(OH)2 - > ___PbO +___HOH
	 
	6. ___Na2CO3 +___ HCl -> ___H2O + ___CO2 + ___NaCl


 E. The reaction type for E 1--2 is called ________________________. Its general equation using variables is __________________________________

	 1. ___C6H12 + ___O2 ->___CO2 + ___ H2O
	 
	2. ___C2H6+ ___O2 ->___CO2 + ___ H2O

	3.___C10H22 + ___O2 ->___CO2 + ___ H2O
	 
	4. ___C5H12 + ___O2 ->___CO2 + ___ H2O 

	5. ___C3H8 + ___O2 ->___CO2 + ___ H2O
	 
	5. ___C4H8 + ___O2 ->___CO2 + ___ H2O


Day 14 Name: ________________________________

Date: ________
Chemical Reactions: 

Balanced Chemical Equations

Purpose: 

· To show that the number of reactant atoms is the same as the number of product atoms in a balanced chemical equation.

· To show the difference between a coefficient and a subscript in a balanced chemical equation.

Observations:

1. Rocket fuel may be produced from the decomposition of water.

	  Reactants:                                     2 H2O  (   2 H2 +  O2                                                                  Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules  structural diagram of product molecules

                                                                   (

	symbol
	# of atoms

	H
	
	
	H
	

	O
	
	
	O
	


2. Hydrogen gas and chlorine gas react to produce hydrochloric acid.

	  Reactants:                                  H2 + Cl2 (   2 HCl                                               Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                                   (

	symbol
	# of atoms

	H
	
	
	H
	

	Cl
	
	
	Cl
	


3. Chlorine reacts with oxygen to form dichlorine monoxide.

	   Reactants:                              2 Cl2  + O2  (   2 Cl2O                                              Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                                   (

	symbol
	# of atoms

	Cl
	
	
	Cl
	

	O
	
	
	O
	


4. Nitrogen gas and Hydrogen gas combine chemically to produce ammonia for fertilizers.

	   Reactants:                            N2  +  3 H2  (   2 NH3                                              Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                                   (

	symbol
	# of atoms

	N
	
	
	N
	

	H
	
	
	H
	


5. Hydrogen peroxide is chemically broken down to produce water and oxygen.

	   Reactants:                                    2 H2O2 (   2 H2O + O2                                    Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                (

	symbol
	# of atoms

	H
	
	
	H
	

	O
	
	
	O
	


6. Natural gas (mainly methane) is burned as a heating fuel to produce carbon dioxide and water. 

	   Reactants:                          CH4  +  2 O2  (   CO2  +  2 H2O                               Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                 (

	symbol
	# of atoms

	C
	
	
	C
	

	H
	
	
	H
	

	O
	
	
	O
	


7. Nitrogen gas will react with fluorine gas to produce nitrogen trifluoride.

	   Reactants:                           N2  +  3 F2  (   2 NF3                                            Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                (

	symbol
	# of atoms

	N
	
	
	N
	

	F
	
	
	F
	


8. Carbon tetrachloride (a toxic solvent) may be produced from carbon disulfide and chlorine.

	   Reactants:                          CS2  +  3 Cl2  (   CCl4   + S2Cl2                               Products:

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                 (

	symbol
	# of atoms

	C
	
	
	C
	

	S
	
	
	S
	

	Cl
	
	
	Cl
	


Questions:

1. Write out in words what is described by the skeletal chemical equation below.      

I2  + Cl2  (  ICl

2. Balance the skeletal equation in question 1.   There must be an equal number of reactant atoms compared to product atoms.

	symbol
	# of atoms
	Structural diagram of reactant molecules          structural diagram of product molecules

                                                                  (

	symbol
	# of atoms

	I
	
	
	I
	

	Cl
	
	
	Cl
	


3. What is wrong with each of the structural diagrams below?  

Draw the correct structural diagram.  (refer to your diagrams above)

a.   2 NH3





H


H

H
N
N
H

H


H

b. 2 O2
O
     O

O
     O

Conclusion: 

Model Building: Illustrating Chemical Reactions

	Element
	Symbol
	Colour
	Number
	Number of bonds that the atom must make

	Hydrogen
	H
	White
	6
	1 bond

	Oxygen
	O
	Red
	4
	2 bonds

	Fluorine
	F
	Green
	6
	1 bond

	Chlorine
	Cl
	
	
	

	Sulphur
	S
	Yellow
	2
	2 bonds

	Nitrogen
	N
	Orange
	2
	*  3 bonds  *

	Carbon
	C
	Black
	1
	4 bonds


Complete pg 252( 2-6),9,10,15 )

Day 15 CLASSIFYING CHEMICAL REACTIONS
Names _______________________________

PURPOSE
To carry out a series of experiments and categorize each one as a synthesis, decomposition, single displacement, double displacement, combustion or neutralization reaction

PROCEDURE, MATERIALS and OBSERVATIONS

Listed by station

	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION(2)

	1
	Magnesium strip

Candle

Distilled water

Test tube

pH indicator

Waste beaker
	1. Take a small piece of magnesium metal and place it in the flame.

2. When the magnesium ignites, look away!

3. Collect the residue produced by the magnesium and place it into the test tube provided

4. Add 3mL of distilled water to the test tube

5. Check the pH of the water-residue mixture.  6. Place the residue in the water into the waste beaker.  Rinse the test tube thoroughly.
	

	
	EVIDENCE OF CHEMICAL CHANGE(2)


	
	TYPE OF REACTION(1)


	
	BALANCED EQUATION(2)



	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION

	2
	Zinc metal

Hydrochloric acid (handle with caution)

Test tube

Test tube rack

Wood splint

Candle or Bunsen burner

Graduated cylinder
	1. Place a few flakes of zinc into the test tube

2. Add 3mL of hydrochloric acid to the test tube.  Observe and record results.

3. Test the gas produced with a flaming splint

NOTE:

If oxygen is present, glowing splint will burst into flame

If hydrogen is present, burning splint will produce a “pop”

If carbon dioxide is present, burning splint will go out
	

	
	EVIDENCE OF CHEMICAL CHANGE

	
	TYPE OF REACTION

	
	BALANCED EQUATION


	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION

	3
	Lead nitrate

Potassium iodide

Test tube

Flask

Stopper

Graduated cylinders

Balance

Waste beaker
	1. Place 3-4mL of Potassium iodide in a test tube

2. Place 5mL of Lead nitrate in the flask

3. Gently place the test tube of Potassium iodide into the flask without spilling it into the flask.

4. Place stopper on the flask

5. Wipe the flask so no residue will go into the balance

6. Take the mass of the flask.  Record the mass.

7. Tip the flask over so the two liquids mix. Record observations

8. Take the mass. Record the mass.

9. Carefully pour out the contents into the waste beaker.  Rinse the flask and test tube thoroughly.  ***WASH YOUR HANDS!!!
	

	
	EVIDENCE OF CHEMICAL CHANGE

	
	TYPE OF REACTION

	
	BALANCED EQUATION


	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION

	4
	Hydrogen peroxide (H2O2)

Manganese dioxide (catalyst)

Test tube

Scoopula

Waste beaker

Graduated cylinder
	1. Take 3-4mL of Hydrogen peroxide and place it into a test tube

2. Add a scoopula tip of Manganese dioxide (very small amount) to the test tube

3. test the gas produced with a glowing splint. Record the results

4. Put the contents of the test tube into the waste beaker.  Rinse the test tube thoroughly with water
	

	
	EVIDENCE OF CHEMICAL CHANGE

	
	TYPE OF REACTION

	
	BALANCED EQUATION


	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION

	5
	Sodium hydroxide

Hydrochloric acid

Beaker

Hot plate

Graduated cylinder

Beaker tongs
	1. Place all of the following in a beaker: 2mL of Sodium hydroxide, 2mL Hydrochloric acid

2. Place the beaker on the hotplate and heat until the liquid boils away.  Record your results.

*** CAUTION: The hot plate and beaker may be very hot.  Be sure not to burn yourself.  Use the tongs!
	

	
	EVIDENCE OF CHEMICAL CHANGE

	
	TYPE OF REACTION

	
	BALANCED EQUATION


	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION

	6
	Iron and Copper(II) Chloride


	1.
Fill a 50-mL beaker half full with copper(II) chloride solution. Observe the solution.

2.
Gently place a clean iron nail into the copper(II) chloride solution, making sure the head of the nail remains dry and out of the solution. Every few minutes, lift the nail partly out of the solution and observe. Gently replace the nail to allow it to continue to react.

3.
After 15 min, record all your observations.


	

	
	EVIDENCE OF CHEMICAL CHANGE

	
	TYPE OF REACTION

	
	BALANCED EQUATION


	STATION
	MATERIALS
	PROCEDURE
	DESCRIPTION OF REACTANTS AND PRODUCTS; BEFORE AND DURING REACTION

	7
	hydrogen peroxide
	1.    Carefully pour 6% hydrogen peroxide solution into a test tube to a depth of about 2 cm. Add 2 drops of liquid dish soap to the solution. Set the test tube into the test-tube rack.

2.
Using a scoopula, get a pea-sized amount of potassium iodide powder and drop it into the test tube. Observe. (Note: KI helps this reaction go quickly but is NOT considered a reactant.)

3.
Light a wooden splint with a match, and blow out the flame, leaving only a glowing ember. Place the glowing splint into the top of the test tube and also into some soap bubbles that are present. Observe. Repeat several times. Record your observations.


	

	
	EVIDENCE OF CHEMICAL CHANGE



	
	TYPE OF REACTION


	
	Balanced Equation

	8
	Wax
Cobalt chloride paper

limewater
	Place a drip catcher under the candle. Light the candle and place a large beaker over it. When flame goes out test any moisture with a strip of cobalt chloride paper. Add 25mL of limewater to a small beaker. Repeat the above step using an Erlenmeyer flask over the burning candle. When flame goes out quickly turn the flask upright and add the limewater and swirl

	

	
	EVIDENCE OF CHEMICAL CHANGE

1.

2.



	
	TYPE OF REACTION

1.

2.

	
	BALANCED EQUATION

1. ____ C20H42     +   ____  O2   (  _____  ______________  +  ____  _____________

2.  _____ Ca(OH)2   +   ____ CO2  ( ___ CaCO3     +  ____ ____________




Name _________________  Partners ____________________________
CLASSIFYING CHEMICAL REACTIONS DISCUSSION QUESTIONS

INQUIRY
DISCUSSION: ____ / 12

Communication : ________/28


CONCLUSION: ____ / 5


Application : __________/9


LAB PERFORMANCE : ___/10


TOTAL: ______ / 17
1. How is the Law of Conservation of Mass applied when balancing chemical equations? (1 mark)

2. Answer the following questions of Combustion

a. Write balanced chemical equations to represent Complete combustion and Incomplete combustion of the hydrocarbon fuel Propane (C3H8) (4 marks)

	Complete combusion



	Incomplete combustion

 


b. How are complete and incomplete combustion reactions different? (2 marks)

3. Answer the following questions about catalysts

a. What is a catalyst? (1 mark)

b. In which reaction do you think a catalyst was used?  What evidence supports your claim? (2 marks)

4. Were there any sources of error for any of the experiments?  What would you need to do to reduce any sources of error? (2 marks)

CONCLUSION

Make a general statement about the five types of reactions and how you can distinguish them in the laboratory.  DON’T FORGET TO RE-STATE THE GENERAL PURPOSE OF THE EXPERIMENT!!! (5 marks total)

1.________________________________________________________________________

2. ____________________________________________________________________________________
3. ____________________________________________________________________________________

4. _____________________________________________________________________________________

5. _____________________________________________________________________________________

Complete the following reactions using words, not formulas: Application (9)
Note: If you determine the type of reaction first, it should help you decide the products, by following the examples which you have in your notes.

1. Magnesium plus oxygen yields 


__________________________________________

2. Chlorine plus lithium iodide yields 

__________________________________________

3. Aluminum plus lead (II) nitrate yields 

__________________________________________

4. Calcium oxide plus hydrogen chloride yields 
__________________________________________

5. Ammonium phosphate plus barium hydroxide yields________________________________________

6. Butane plus oxygen yields 


___________________________________________
(hint: butane is a hydrocarbon) 

7. Hydrogen sulfate plus potassium hydroxide yields __________________________________________

8. Copper plus silver nitrate yields 


___________________________________________

9. Silver nitrate plus potassium chloride yields 
___________________________________________

Day 16 PROPERTIES OF ACIDS AND BASES ( pg 289 )
· all acids contain __________________ atoms

· acids dissolved in water release these as ____________________ ions  _________

· e.g. hydrochloric acid (aq) 
[image: image13.wmf]¾¾®

hydrogen ions (aq) + chloride ions (aq)
                         HCl(aq)  
[image: image14.wmf]¾¾®

 H+ (aq)  +  Cl-(aq)

· acids 

· taste _________________

· are water soluble, 

· produce _________________ gas when reacted with metals, ; produce ________ gas when reacting with carbonates ; turn blue litmus __________________________
· are ________________ conductors of electricity

· acids are important in the chemical industry:  write a brief note on the importance of sulphuric acid in this industry (p. 293)

· bases dissolved in water release ____________________ ions:  _________________

· e.g. sodium hydroxide (aq) 
[image: image15.wmf]¾¾®

sodium ions (aq) + hydroxide ions (aq)
                            NaOH(aq)  
[image: image16.wmf]¾¾®

  Na+ (aq)  +  OH-(aq)
· bases 

· taste_________________, feel ___________________________
· are water soluble, 

· are _____________________conductors of electricity

· basic substances are also called _________________

· write a brief note on why bases can be used as drain cleaners (p294)

FORMULAS FOR ACIDS AND BASES

· common acids are easily recognized because their formulas begin with H:  e.g. H2SO4 (sulphuric acid) or H3PO4 (phosphoric acid)

· a hydroxide ion (OH-) in a formula indicates a base:  e.g. sodium hydroxide (NaOH)

· some bases are harder to recognize:  e.g. sodium bicarbonate or sodium hydrogen carbonate (NaHCO3) is a base because the hydrogen carbonate (HCO3-) group ionizes in water to produce hydroxide ions (OH- )

NAMING ACIDS AND BASES

ACIDS – Always produce hydrogen (H+) ions

There are two types of acids: ______________________________ and _________________.

BINARY ACIDS

Binary acids contain only ______ elements, _________________ and one other element.


	Formula
	Compound Name
	Name of Acid

	HCl(aq)
	
	

	
	Hydrogen sulfide
	

	
	
	Hydrofluoric acid


OXY ACIDS

The second type of acid is an oxy acid.  These acids contain_________________, 

________________ and one other element.  They are the radicals in the table of complex 

ions that react with hydrogen.  For example, sulfuric acid is the _______________ 

radical with hydrogen making it ________________.


For example

	Formula
	Radical
	Acid Name

	H2SO4
	
	

	
	phosphate
	

	
	
	Chloric acid

	HNO3
	
	


For all acids, the number of hydrogen atoms is equal to the valence or charge on the element or radical it is bonding with.

Practice makes Perfect

	Formula
	Name

	HF
	

	
	hydroiodic acid 

	H3P
	

	
	sulphuric acid

	
	phosphoric acid

	HNO3
	

	H2CO3
	

	
	hydrosulphuric acid

	HClO3
	


BASES – Always contain hydroxide (OH-) ions

The name for bases starts with a ____________ and ends with __________________.

We use the cross-over rule for the valences but don’t forget the ________________ 

around the ________________________.  Don't forget about the 



 




 .

Examples

	Name
	Formula

	sodium hydroxide
	

	
	Ca(OH)2

	iron (III) hydroxide
	


Practice, Practice Practice

	Name
	Formula

	aluminum hydroxide
	

	
	Cu(OH)2

	Iron(II) hydroxide
	

	Barium hydroxide
	

	Potassium hydroxide
	

	
	


Acids and Bases

	Name
	Formula

	chloric acid


	

	lithium hydroxide


	

	carbonic acid


	

	hydrosulphuric acid


	

	sulphuric acid


	

	strontium hydroxide
	

	phosphoric acid
	

	hydroselenic acid
	

	nitric acid
	

	magnesium hydroxide
	

	
	AuOH

	
	H3PO4 (aq)

	
	Ca(OH)2

	
	CuOH

	
	HBr (aq)

	
	H2CO3 (aq)

	
	H2Te (aq)


Day 17 

Acids and Bases Lab

Purpose: 
a. To determine the pH of common household products.

b. To observe which elements react with oxygen and water to form acids or bases. 

c. To observe what happens when an acid reacts with a base.

Method and Materials:

Part A: Determine the pH of Common Household Products Using Indicators
	Substance
	Blue litmus
	Red litmus
	pH paper
	Phenolphalein
	Bromthymol blue
	Methyl orange

	Hydrochloric acid
	
	
	
	
	
	

	Sodium Hydroxide
	
	
	
	
	
	

	Vinegar

	
	
	
	
	
	

	Ammonia

	
	
	
	
	
	

	Baking soda

	
	
	
	
	
	

	Cream of Tartar
	
	
	
	
	
	

	Pop


	
	
	
	
	
	

	Soap


	
	
	
	
	
	


Part B: Making Acids and Bases

1. Obtain a piece of Magnesium ribbon. Allow the magnesium to react with oxygen by lighting it on fire using a Bunsen burner.  Do not look at the burning Mg.

2. Place the product of the reaction in a test tube.  Add approximately 5 ml of water.  
3. Add 1 – 2 drops of phenolphthalein.  Note the colour of the mixture.
4. Record your observations. _________________________________________________
5. In a second test tube, add approximately 5 ml of water and 1 – 2 drops of bromothymol blue.  Note the colour of the mixture.

6. Carefully exhale through a straw into the water.  Continue until there is a colour change.  (Note – your breath contains carbon dioxide.) What is the colour change __________________________________
Part C: Neutralization of Acids and Bases (may be done as a demonstration)

1. Using a graduated cylinder, measure 5 mL of HCl and pour it into an evaporating dish. Add 1 – 2 drops of phenolphthalein.

2. Test and record the pH using pH paper, and the colour of the mixture. _______________________
3. Add drops of NaOH to the evaporating dish using an eyedropper. Stir after each drop. Periodically test and record the pH of the mixture. ______________________
4. Continue to add NaOH until the solution turns pink.  Test and record the pH. ___________________
5. Place the evaporating dish on top of a beaker of water, and place the beaker on a hot plate.  Heat the evaporating dish until the liquid has evaporated.  

6. Describe the residue left in the bottom of the evaporating dish. _______________________
7. Create a table for your observations similar to the one below:

	Solution
	pH and colour

	5 mL HCl
	

	5 mL HCl + # _____ drops of NaOH
	

	5 mL HCl + # _____ drops of NaOH
	

	5 mL HCl + # _____ drops of NaOH
	

	5 mL HCl + # _____ drops of NaOH
	

	Residue after heating: 


Questions

Part A:

1. Which household products were bases and which products were acids.

_________________________________________________________________________________________

2. Make a pH diagram .  Label your diagram to record and summarize your experimental results.

Part B:

3. What type of element is magnesium, metal or non-metal? _______________________________
4. When magnesium reacted in oxygen, what was the oxide formed?  _____________What was the state of the oxide? _________________________
5. When dissolved in water, did the magnesium oxide form an acid or a base? __________Justify your decision.__________________________________________________________________________
6. Write two balanced chemical equations for the magnesium reactions.  First for the magnesium reacting with oxygen and second the magnesium oxide reacting with water.

__________________________________________________________________

__________________________________________________________________

7. What type of element is carbon? _______________________________________
8. When carbon dioxide is dissolved in water did it form an acid or a base? _________________
9. Write a balanced chemical equation for the reaction of carbon dioxide and water.

Part C:

10. What is neutralization? _____________________________________________________________________
11. What are the two products of a neutralization reaction between an acid and a base?  ________________________________________

Write a generalized equation for this reaction. ___________________________________________________
12. For the neutralization of NaOH and HCl write:

a. A word equation ________________________________________________________________________
b. A skeleton equation _____________________________________________________________________
c. A balanced chemical equation. ____________________________________________________________ 

d. From the four types of reactions we have studied, what type of reaction is it? ______________________
Conclusion

Comment on what you learned in each of the three sections of this lab.  How are acids and bases important in your life. _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________Complete pg 304 (1-6) pg 307 ( 1-4)
Day 18 The pH Scale

What is it?

The pH scale measures how acidic or basic a substance is. It ranges from 0 to 14. If a pH is lower than 7 it indicates the solution is an_________. If it is above 7 it is a _______or Alkaline. If a pH is a 7 it is___________. Strong acids have __________ pHs than weak acids and strong bases have _________ pHs than weak bases. A neutral solution is neither an acid or base. It has a pH of 7. Scientists use a pH number to show the strength of an acid or base. A pH is measured by dipping litmus into solution such as water or other substances. Chemicals that are very basic or acidic are called "reactive." Automobile batteries have acids which are reactive and contain a stronger form of some of the same acid that is in acid rain. Also household drain cleaners often contain lye, a very alkaline that is reactive. Vinegar and lemon juice are acidic substances and laundry detergents and ammonia are basic. Pure water is neutral witch means that it has a pH of 7.0 . It is not reactive pH is a logarithmic scale meaning that one unit on the scale is equivalent to a ten fold change in concentration.  For example, pH of 3 is ____________ times more acidic than a pH of 4, and a           pH of 10 is ____________ times less basic than a pH of 13.



Who invented it?

-Founder 

-Soren Sorensen 

-Danish chemist 

-Introducted his pH scale in 1909 it is very valuable and is still used today 

-It gave doctors, chemists, and gardens a measurment that could tell them exactly how acid (sour),alkine(sweet)or neutral a substance 



What does it look like

Here are a few different variations of the Ph Scale 
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Do pg 299 (1-7)
Day 19 Neutralization Reactions

Acids and bases are very reactive chemicals that pose some real hazards to users.  The preferred method to reduce the strength of an acid or base is to neutralize it.  Acids and bases when combined result in the neutralization of both compounds.  The actual reaction of a base and an acid goes like this:

Acid  +  base  (  water  +  a salt (metal and non-metal ions in combination)

Eg. 
2HCl + Mg(OH)2 ( 2H2O + MgCl2
In the laboratory, as safety measures, there are weak solutions of acid and base to be used to neutralize spilled strong bases and acids.  Pouring a lot of weak base (like baking soda) on a strong acid will neutralize the acid without creating a serious problem if too much base is added.

If we want to determine exactly how much acid is present we can do what is called a titration with a known concentration of base.  The exact amount of base added is measured and used to calculate the concentration of the acid.

Uses of neutralization reactions

1. Lab safety

2. Stomach remedies for heartburn – a.k.a. antacids

3. Liming lakes to counteract acid rain.

4. Calcium carbonate deposit removal from heating elements.

5.

6.

7.

8.

9.

do pg 319 ( 3-9)
Day 20 Independent research

Topic 1 Analyse, on the basis of research, various safety and environmental issues associated with chemical reactions and their reactants and/or product(s) (e.g., chemical reactions related to the use of cyanide in gold mining, the corrosion of metal supports on bridges, the use of different antibacterial agents such as chlorine and bromine in recreational pools) 

Sample issue: Ammonia and chlorine bleach are two common household cleaning agents. How-ever, when these two substances are mixed, the chemical reaction produces chlorine gas, which is highly toxic.

Questions: 
Why is it important to understand the chemical composition of chlorinating agents used in swimming pools before using them? 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What chemical reactions result in acid precipitation? 
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What impact does it have on the environment? 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What sources of information are available on the safety or environmental implications of chemicals and chemical reactions? 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Why is it important to ensure that these sources are up to date? 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Why is it important to understand WHMIS information, including Material Safety Data Sheets, before using any chemicals? 

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Topic 2
analyse how an understanding of the properties of chemical substances and their reactions can be applied to solve environmental challenges (e.g., renewing the Great Lakes, neutralizing acid spills, scrubbing smokestack emissions) 

Sample issue: Spills from oil tankers damage the environment by contaminating water and shorelines, killing birds and aquatic life. Biological oil agents help break down the oil so it degrades faster and does less damage to the environment. 

Questions: How does the addition of lime reduce the acidification of water? 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
How can this reaction be applied to renew lakes that have been affected by acid precipitation?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
 Why is acid leaching used in soil contaminated with heavy metals? 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Watch video Great Lakes Cleanup on youtube
Watch video www.teachersdomain.org Oil Spill: Exxon Valdez, 1989
· Describe some of the environmental impacts of the Exxon Valdez oil spill. 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· What impact did weather and waves have upon the cleanup process? 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· What techniques were used to try to clean up the spill? 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· What happened to the oil? How much of it were workers able to clean up? 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· What do you think might be the long-term impacts of oil remaining in the environment?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Transporting Acids

On March 30, 2007, two dozen cars of an Ontario Northland train jumped the tracks about 16 km north of Englehart, a community of about 1500 people north of North Bay, Ontario. Nine of the cars were carrying sulphuric acid. Over 100 tonnes (100 000 kg) of acid spilled into the Blanche River (Figure 5.26). This massive acid spill quickly killed fish and other organisms in or by the shores of the river. Health officials from Ontario’s Ministry of the Environment were also concerned that the drinking water for the people and livestock in the area would be contaminated.

To monitor the damage caused by the acid spill, health officers immediately began to take water and soil samples at the spill site. To reduce the environmental impact, emergency response crews added kilogram amounts of lime (calcium hydroxide, Ca(OH)2) to the river several kilometres upstream.
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Figure 5.26 Sulphuric acid was released into the Blanche River when tank cars overturned, spilling their contents.

1.
Why was calcium hydroxide added to the river? Use a word equation and a skeleton equation in your answer.

2.
Should acids be transported large distances? Why or why not?

Cyanide Management

Case study: Cyanide Spill at Tolukuma.

Sodium cyanide pellets used for processing gold ore are routinely flown by helicopter into the Tolukuma gold mine, a remote mining site in Papua New Guinea (PNG).  This is the only way of transporting the chemicals to the mine site.  The dry sodium cyanide pellets are wrapped in plastic and packed into crates on wooden pallets.  The boxes are transported in sling bags under the helicopter over rugged, jungle terrain.  In the past diesel drums and a bulldozer blade being transported to the mine have fallen from the helicopter bags over inhabited areas.  

In March 2000 a helicopter transporting two tonnes of concentrated sodium cyanide pellets to the mine site accidentally dropped a one-tonne wooden crate into dense jungle terrain during high wind and rainfall conditions.  The wooden crate containing the cyanide pellets burst open when it hit the ground spilling up to 35% of its contents.  

The box was found 24 hours later in an uninhabited area of muddy terrain, near a small creek which feeds into a river about 10 kilometres upstream from the nearest village.  The pellets fell into an area of about one square kilometre.  Two river systems, the Angabanga and the Mekeo, are located downstream of mine site in the mountain area where the spill occurred. 

The mining company sent clean up teams into the area to recover the pellets and decontaminate the area.  The company estimated that approximately 65% of the pellets were recovered and the ground was treated with ferrous sulphate to neutralize any remaining material.  However, the company admitted that around 150 kilograms of cyanide may have dissolved and found its way into local waterways.  The company maintained that any cyanide that reached nearby waterways would be heavily diluted however the Mineral Policy Institute expressed concerns that cyanide at toxic levels had dissolved into surface waters.  Even diluted a one teaspoon-full of two per cent cyanide solution is enough to kill an adult human and much lower concentrations are toxic to fish and other animals.  It was also felt that a significant amount of cyanide would persist in toxic breakdown compounds for long periods of time.  

The PNG’s national disaster and emergency service issued a warning not to drink from natural water courses in the area.  However, many of the villages potentially affected are very isolated and it is difficult to determine how many people were aware of the spill and the warning not to drink the water.

The company involved received significant international criticism for the incident, particularly as it came soon after other incidents elsewhere involving cyanide spillage.

Cyanide Management

Case study: Cyanide Spill at Tolukuma.

Questions

1. What are the environmental implications of this cyanide spill and how could they be minimized?

2. What best practice emergency and health and safety measures could have been undertaken by the personnel involved in the spill cleanup?

3. What changes to cyanide transport procedures could have been made following the spill incident?

4. How could the success of the cleanup operation been measured or monitored?

Watch video : Water Is More Precious Than Gold  www.googlevideo.com

SNC 2DO
Name: ________________________ 

Date: ___________________

3.11 ACID DEPOSITION AND FOREST ECOSYSTEMS

The Problem with Combustion

When ______________________ ______________________ containing sulphur undergo combustion, the sulphur is released in the form of ___________________ (______).  Combustion in automobiles and in fossil-fuel-burning power plants produces various ____________________________ (______), as does the processing of nitrogen fertilizers.  When sulphur and nitrogen enter the ______________________ they may combine with _____________________________ to form acids.  Upon entering the water cycle, the acid return to the ______________________ of the Earth in the form of snow or rain, called ​______________________​​​​​​__________.  


Acid precipitation ____________________________________________________

________________________________________________________________________.  Some areas are not as affected by acid rain because of their ______________________.  Alkaline (________________) soils neutralize the acids, minimizing their ______________________ before runoff carries the acids to streams and lakes.  Unfortunately, soils in much of southeastern Canada have a thin layer of ______________________ on top of a solid ______________________ base.  This structure does not offer much protection from ______________________.


The sulphur and nitrogen oxides released from tailpipes and smokestacks do not always enter the ______________________ in the atmosphere.  Particles of sulphur and nitrogen compounds may remain ______________________ and ____________________ ________________________________________________________________________.  Eventually, dry deposition enters the water cycle, because the dry pollutants from acids when they combine with ______________________. (e.g. _____________________________________________________________________).

The Effects of Acid Precipitation
Within ecosystems, acid rain places many _____________________________________ .

The effects are most noticeable in terrestrial ecosystems when the pH drops below ______.  Acid deposition can damage ______________________directly, but the most serious effects occur because the damaged tissues of trees become more susceptible to ______________________ or ____________________________________________.  As acids fall to the soil, the ________________________________ important to the nitrogen cycle.  In addition, ac acid soil promotes the growth of _____________________________ plants such as moss.  Moss reduces the uptake of ______________________ by trees by killing a fungus growing on the tree's roots.  Acids also cause the release of ______________________ from soil particles.  The aluminum can damage roots or be carried into lakes, where it kills fish and other aquatic life.

Cars and Acid Rain
The biggest acid rain threat is the ______________________.

Assignment - Acids and Bases in Economics and the Environment Name  _______________

Acids and Bases in Economics and the Environment

Read Pages 322 – 323 in your textbook and then answer the following:

Sulfuric acid and nitric acid are important industrial chemical compounds. Both are extremely hazardous to handle but are used in many different industrial processes.Lime is an important base. Let’s look at the most important chemicals used in North America.

1.
List the top 8 industrial chemicals used in North America. Identify acids with (A)and bases with (B) (5 marks)

2.
What is lime - name and formula ? Identify as acid or base. (3 marks)

1.  What would be the benefit of adding lime to lakes? (2 marks)

Sulfuric Acid

4. Describe three of the qualitative properties of sulfuric acid.(use general properties of acids) (3 marks)

5. Sulfuric acid is prepared using what is called the “contact process”.

a) What are the three steps of this process? (3 marks)

b) Express the three stages in the form of balanced chemical equations.(6 marks)

6. What are 5 different uses of sulfuric acid as one of their reactant chemicals?(5 marks)

Read pages 308 – 311 in your textbook and then answer the following:

1. List three natural forms of air pollution. (3 marks)

2. What is released as air pollution by the burning of fossil fuels. (6 marks)

3. What is acid precipitation? (1 mark)

4. Rain is normally slightly acidic having a pH of ___ to ___. The rain is made acidic by the dissolving of in the rain water.(2 marks)

5. Write the word equation for the formation of carbonic acid. (1 mark)

6. What is scrubbing? (2 marks)

7. Name and describe one other method to reduce sulfur dioxide and name and describe one method to reduce nitrogen dioxide. (4 marks)

Making Connections: /46 = %
Read Career profile pg 324 . complete pg 326(2,3,5,6,9,10,11,13) pg 330(1a-f,h,n-p, 2a,c-I,m-p,4-7,10-18,20,22)

Name: _____________________________

Test Date: _______________________________

Chemistry Unit Review

1. Explain the difference between the following pairs of terms.  Give an example for each term.

a. Element and compound

b. Physical change and chemical change

2. What are the five different indicators that a chemical change has taken place?

3. Complete the following chart on ionic compounds and their properties.

	Characteristic
	Ionic compound

	Types of atoms involved?
	

	General properties (Hardness, brittle, odour and shape)
	

	Electrons: shared or transferred?
	

	Melting Point 

(high or low?)
	

	Dissolve in water?  

(Y or N)
	

	Conducts electricity? 

(Y or N)  
	

	Example: 


	


4. Draw the Bohr-Rutherford diagrams for the following atoms

	Al


	K
	N


5. Draw the Bohr-Rutherford diagrams for the following ions:

	Al3+


	K+
	O2-


6. Show the bonding for the following compounds using Bohr-Rutherford diagrams: 

	Compound formula
	Bohr-Rutherford Diagram showing Bonding:



	CaCl2


	

	BeO


	

	Al2S3


	


7. Use your periodic table to help you name the following compounds:

a. NaCl

________________________________________

b. Mg3(PO4)2
________________________________________

c. Al2O3

________________________________________

d. Na2SO4
________________________________________

e. Ca(OH)2
________________________________________

8. Use your periodic table to help you identify the chemical formula for the following names:

a. Calcium nitrate
__________________________________

b. Lithium chloride
__________________________________

c. Silver oxide

__________________________________

d. Potassium carbonate
__________________________________

e. Aluminum sulphate
__________________________________

9. Chemical reactions can be written as a word equation, a skeletal equation and as a balanced equation.  The Law of Conservation of Matter and the Law of Conservation of Mass is used to help with the balancing process.

a. What is the Law of conservation of matter?

b. What is the Law of conservation of mass?

10.   There are four different types of reactions.  

	Type of reaction
	How can you identify each type from a chemical equation?

	Synthesis
	

	Decomposition
	

	Single Replacement
	

	Double Replacement
	


11. For each of the examples below indicate the type of reaction and balance the equation.

a. _____ Mg(OH)2 ( _____ MgO + _____H2O

type: __________________

b. _____ Cl2 + _____NaBr ( _____Br2 + _____NaCl
type: __________________

c. _____H2S+ _____KOH ( _____HOH + _____K2S
type: __________________

d. _____SrCl2 + _____Na ( _____Sr + _____NaCl

type: __________________

e. _____N2 + H2 ( _____NH3



type: __________________

12. Explain the differences between acids and bases:

	Property
	Acids
	Bases

	Ion that is present in solution


	
	

	Oxide (metal or non-metal)


	
	

	Reactivity with metals


	
	

	Electrical conductivity


	
	

	Taste


	
	

	Feel


	
	

	pH range 


	
	

	Chemical indicators:

    Phenolphthalein will turn? 

    Cabbage juice will turn?

    Litmus paper will turn?
	
	


13. What happens when a base (NaOH) and an acid (HCl) are mixed together?

14. Write down the balance chemical equation that describes this reaction.

Multiple Choice
Identify the choice that best completes the statement or answers the question.
[image: image20.png]



____
1.
There are 16 electrons surrounding the nucleus in this sulphur atom. Which of the following answers is correct?

	a.
	There must be 16 neutrons in the nucleus of a sulphur atom.

	b.
	There are always 2, 3 or 4 electrons found in the innermost electron shell of sulphur.

	c.
	There are always 5 valence electrons in the outer electron shell of a sulphur atom.

	d.
	There must be 16 protons in the nucleus of a sulphur atom.


____
2.
What is the symbol of the ion for the element potassium, a metal that likes to donate a single electron when bonding ionically?

	a.
	+K
	c.
	K+

	b.
	K+1
	d.
	K1+


____
3.
Consider the following reaction equation:

AlCl3(aq) + NaOH(aq) ( Al(OH)3(s) + NaCl(aq)

When this reaction equation is balanced, the coefficient for sodium hydroxide is

	a.
	1
	c.
	3

	b.
	4
	d.
	2


____
4.
In an equation, numbers often appear in front of a chemical formula. What do these numbers tell you?

	a.
	the identity of an element in a reaction

	b.
	the number of atoms in a compound

	c.
	the number of compounds in an atom

	d.
	the number of compounds or atoms of each substance in the reaction


____
5.
Which of the following answers about the pH scale is false?

	a.
	the pH scale indicates how acidic or basic a substance is

	b.
	the pH of acids ranges from 0 (very acidic) to 7 (neutral)

	c.
	the pH of bases ranges from 7 (neutral) to 15 (very basic)

	d.
	the pH of a substance can only be measured when in (aq) form


____
6.
Apples have a pH of 3.9, beans have a pH of 5.9, and coconuts a pH of 7.9. Which of the following statements is true?

	a.
	Beans are 100 times more acidic than coconut, and 10 000 times more acidic than apples.

	b.
	Apples are 100 times more acidic than beans, and 10 000 times more acidic than coconut.

	c.
	Beans are 100 times more acidic than apples, and 10 000 times more acidic than coconut.

	d.
	Coconut is 100 times more acidic than beans, and 10 000 times more acidic than apples.


____
7.
What is the name of the acid that forms when hydrogen nitrate forms an aqueous solution?

	a.
	hydronitric acid
	c.
	nitrous acid

	b.
	hydronitrous acid
	d.
	nitric acid


____
8.
What are the reactants in a neutralization reaction?

	a.
	an acid and a base
	c.
	water and a salt

	b.
	at least two acids
	d.
	at least two bases


____
9.
Where does acid precipitation come from?

	a.
	sulphur dioxides and nitrogen oxides
	c.
	ozone

	b.
	carbon dioxide
	d.
	methane


____
10.
Some lakes in Ontario suffer from acidification from the accumulation of acid precipitation. What is the most common method of dealing with this lowering of the lake pH?

	a.
	adding lime to the water

	b.
	adding limestone to the surrounding soils

	c.
	draining the lake

	d.
	phytoremediation


____
11.
What would be the general chemical equation (GCE) for decomposition reactions?

	a.
	C( A + B
	c.
	AB ( A + B

	b.
	AB + C ( ABC
	d.
	A + O( AOH


____
12.
What type of reaction almost always gives off large amounts of heat and light?

	a.
	combustion
	c.
	decomposition

	b.
	neutralization
	d.
	synthesis


____
13.
What are the reactants of every hydrocarbon combustion reaction?

	a.
	O2 + H2O
	c.
	CxHyOz + O2

	b.
	CxHy + O2
	d.
	CO2 + H2O


____
14.
What is the GCE form of single displacement reactions?

	a.
	A + B ( AB
	c.
	AB + C( CB + A

	b.
	CxHy + O2 ( CO2 + H2O
	d.
	AB + CD ( AD + CB


____
15.
In a single displacement reaction, aqueous iron(III) sulphate reacts with barium powder. What is the balanced chemical equation for this reaction?

	a.
	Fe2(SO4)3(aq) + Ba(s) ( BaSO4(s) + Fe(s)

	b.
	Fe2(SO4)3(aq) + 3Ba(s) ( 3BaSO4(s) + 2Fe(s)

	c.
	Fe2(SO4)3(aq) + 2Ba(s) ( 2BaSO4(s) + 3Fe(s)

	d.
	FeSO4(aq) + Ba(s) ( BaSO4(s) + Fe(s)


Completion
Complete each statement.

16.
The ____________________ properties of sulphur include that it usually forms solid yellow crystals, and has a melting point of 115ºC.


17.
An unknown sample that cannot be broken down any more by using chemical methods must be a(n) ____________________.


18.
The most reactive group of elements on the metal side of the periodic table is _________________________.


19.
The name of the ionic compound K2S is _________________________.


20.
The formula of the ionic compound formed by a K+ ion and a CO32– ion is ____________________.


21.
The principle of _________________________ states that during a chemical reaction, matter is not created or destroyed.


22.
Substances that form hydrogen ions when released in water are called ____________________.


23.
If the salt sodium carbonate forms from a neutralization reaction between sodium hydroxide and an unknown acid, the name of the acid must be _________________________.


24.
Synthesis reactions can be summarized with the general statement:

            element + element  ____________________.


25.
The general chemical equation for double displacement reactions is _________________________.


26.
The reaction 2C2H6(g) + 7O2(g) ( 4CO2(g) + 6H2O(g) can be classified as a ____________________ reaction.

Modified True/False
Indicate whether the statement is true or false. If false, change the identified word or phrase to make the statement true.
____
27.
Carbon dioxide, glucose, water, and salt are all pure substances known as compounds. ____________________

____
28.
The halogens are a group of very unreactive, colourless, odourless non-metal gases on the far right side of the periodic table. ____________________

____
29.
The correct name for the ionic compound Na3P is sodium triphosphide. ____________________

____
30.
Acids will turn litmus paper red. ____________________

____
31.
The general form of a neutralization chemical reaction is: acid + base salt + oxygen.
____
32.
In the single displacement reaction between copper(II) chloride and zinc, the element chlorine gas is produced. ____________________

Short Answer

33.
Balance the following chemical equation: 

C3H6OS2(s) + O2(g) ( CO2(g) + H2O(g) + SO2(g)


34.
Complete and balance the following double displacement chemical equation:

            Ni(NO3)2(aq) + NaOH(aq) ( __________ + __________.


35.
Complete and balance the following combustion chemical equation. What specific kind of combustion reaction is this?

            CH4(g) + __________  ( __________ + __________

Problem

36.
When HNO3(aq) reacts with Mg(OH)2(aq), aqueous magnesium nitrate and water are produced. Write the proper word equation, chemical formulas, skeleton equation, and a balanced neutralization equation, including states, for this reaction.
P
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1st orbital: max ___ electrons





2nd orbital: max ___ electrons





3rd orbital: max ___ electrons





The atomic number tells us the number of ____________ and ___________





ATOMIC NUMBER = # OF ____________ = # OF _____________





The atomic mass is the _____ of the number of __________ and __________





ATOMIC MASS = # OF __________ + # OF _____________





We can calculate the number of neutrons by finding the ___________ between the atomic _______ and atomic ____________





# OF NEUTRONS = ATOMIC_ ______ – ATOMIC _________
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Rules


Use hydro as the prefix.


Then add the stem name of the second element.


Add an ic ending





Rules


The radical ending, ate, is dropped.


The ending ic acid is added to the stem name
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Figure 4.47  Ensure that the test


 tube is sealed in the flask.
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