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Rationale

Chemical bonding is a fundamental topic in the field of chemistry.  Knowing the mechanics of ionic and covalent bonding lays the groundwork for a large part of the chemistry curriculum.  Knowledge of chemistry allows us to better understand the substances around us.  This knowledge has the potential to keep us safer.  Chemistry is also a required part of many colleges’ fields of study.  In addition, there are many careers that require some knowledge of chemistry.


Teaching chemistry usually begins with teaching about atoms and their structure.  Once this is learned, the next logical step is to teach how these atoms react with each other.  This coincides with the Ohio Content Standards grade nine science benchmark B: Explain how atoms react with each other to form other substances and how molecules react with each other or other atoms to form even different substances. (www.ode.state.oh.us)  Once a student knows how chemical bonding works, then he or she can use this knowledge to go onto learning about chemical reactions.  


Because chemical bonding is a large part of the ninth grade standards, it is almost always covered on the Ohio Graduation Tests in the tenth grade.  There may be some multiple choice questions about bonding, but they are often asked in the form of short-answer or extended-response type questions.  This requires extensive knowledge of the topic.  This topic is one that Northview High School students struggle with.  According to the state report card, last year’s passage rate on the OGT in science was 85.4%.  Although this is better than the state average of 72.8%, it falls short of the rate of 88.3% for similar schools.  Science also had the lowest passing rate among the five tested areas at Northview by five percentage points.  (www.ode.state.oh.us)

There are many factors that may contribute to students struggling with the concept of chemical bonding.  First, it is introduced often in the first semester of their freshman year.  Students have very little prior knowledge to build from of this topic.  Once it is taught, it is not reinforced after the remainder of that semester.  The following semester students will take physics, followed for biology in their sophomore year.  Students will not practice with this concept again until they cover a quick review for the OGT.  The curriculum covering the concept of chemical bonding needs to improve so students can better understand the information more, and retain this information longer.  Improving this curriculum will improve Northview’s science OGT scores.


The following curriculum will be more than the current curriculum on chemical bonding for two reasons.  First, this curriculum will explore chemical bonds more in depth than before.  This will require more time in the semester which will require an adjustment in other parts of the curriculum.  However, because of its prominence on the OGT’s and its use in future lessons, more focus should be put on chemical bonds than other parts of the chemistry curriculum.  This unit on chemical bonding will also include more hands-on learning opportunities.  “When more than one method of learning is accessed as in hands-on learning, the information has a better chance of being stored in the memory for useful retrieval.” (Haury & Rillero, 1994)  This unit will also be more contextualized by making a conscious effort to use formulas of substances that students use in their everyday lives, such as plastics, fuels, sugar, and salt.  “… the classroom teacher still has to provide a context for the content or the learning will be largely meaningless for the student.” (Chiarelott, 2006)  If more time, hands-on experiences and contextualization is taken for this topic, then students’ retention of their knowledge should be greater.

A more effective curriculum on chemical will improve students’ performance in science.  Not only will this improve OGT scores, but it will allow for greater success in other science classes.  Most students will take a full year of chemistry either their junior or senior year.  If these students retained more of their knowledge of chemical bonding, then less time would be needed in re-teaching this concept.  This would allow more time to teach more concepts in the chemistry curriculum. 

Unit Outcomes
Octet Rule

Students will…

· Define the octet rule. (Knowledge)

· Describe how the octet rule can be obeyed. (Comprehension)

· Recognize exceptions to the octet rule. (Comprehension)

· Detect periodic patterns of valence electrons from the periodic table. (Analysis)

· Construct Lewis dot diagrams of various elements. (Synthesis)

Ionic Bonds

Students will…

· Define ionic bonds. (Knowledge)

· Define monatomic ions. (Knowledge)

· Describe polyatomic ions. (Comprehension)

· List the names of 15 polyatomic ions and state their formulas and charges. (Knowledge)

· Discover the pattern of oxidation numbers on the periodic table. (Analysis)

· Predict chemical formulas of ionic bonds be utilizing oxidations numbers. (Synthesis)

· Define formula units. (Knowledge)

Covalent Bonds

Students will…

· Define covalent bonds. (Knowledge)

· Differentiate between single, double, triple bonds in terms of bond energies, bond lengths, and electrons involved. (Analysis)

· Create Lewis structures of covalent bonds. (Synthesis)

· Name and define 10 prefixes for naming covalent bonds. (Knowledge)

Covalent and Ionic Bonds

Students will…

· Distinguish between covalent and ionic bonds in terms of how the bonds occur and the types of elements involved. (Analysis)

· Use the naming rules to name ionic and covalent compounds. (Application)

· Develop chemical formulas of ionic and covalent compounds based on names given. (Synthesis)

· Calculate the formula mass and molar mass of a compound. (Application)

· Compare and contrast formula mass and molar mass. (Analysis)
Pre-Assessment

1. Pass out KWL chart to all students.

2.  Students are to individually fill out what they “Know” about the topic of molecules.  They should also include the names, formulas, and/or common uses for any compounds they know about. (5 minutes)
3.  Students then get into groups of 3-4 to share what they included in their “know” columns. (5 minutes)
4.  The students then share as a class what they know, while the teacher puts the responses on a large KWL chart on piece of poster board. (5 minutes)
5.  Students then get back into their groups of 3-4 to discuss what they “Want to Know”. (5 minutes)
6. The “Want to Know” responses are then shared as a class on the large KWL chart and displayed on the wall during the unit.
7.  The teacher collects the students’ KWL charts.  Students will get these back two days before the test for review and completion of the “What they Learned” part.

Name____________________________

Molecule Mania
	What I KNOW about molecules…  (include names, formulas, or uses of molecules)
	What I WHAT TO KNOW about molecules…
	What I LEARNED about molecules…

	
	
	


Lesson Plan #1
Atom Building/Oxidation # Activity

Physical Science Chem. 9

Time Required: two 41-minute periods.
Objective:  Students will correctly build models of specified atoms and record information about those atoms.  Students will be able to describe the pattern between the group number, number of valence electrons, and oxidation numbers.
Benchmark/Indicator:  Physical Sciences grade 9.  Benchmark B, indicator 1,2,4,5  

Materials:  CPO science atom building games (4-5), one data sheet for each student, at least one periodic table per group, calculators (if needed)

Introduction:  (5-7 minutes) 1) Any announcements before activity begins.  2) Briefly describe the activity and what information is recorded on the data sheet.  Valence electrons- electrons on the outermost electron shell.  Octet rule trend- how many electrons the atom will gain or lose according of the octet rule.  Oxidation #- the number of electrons an atom will gain, lose, or share, followed by its charge.  3) Show atom building game and how to build atoms using marbles.  Do one example if needed.  4) Students get in lab groups of 3-4.
Procedure:  

1) Students gather necessary material to complete activity.  

2) (3 minutes for each element) I will put an element name on the board, starting with hydrogen and going in order to calcium.   

3) Students use marbles to create the model of the atom on the atom build game.  Only use red marbles for protons and yellow marbles for electrons.  Do not use neutrons.  
4) Students then record information about the atom on their data sheets.  This process is repeated.                         

5)  During the lab I will be assisting students as needed.

6) Continue with activity until there is 3-5 minutes left.

7) (5 minutes)With a few minutes left, students carefully put away the atom building games.

8) The next day, review what we were doing, answer any questions.

9) Repeat steps 1-7 until the class finishes calcium.
10) (5 minutes) Discuss the activity.  Discussion questions:  What pattern do you see between the valence electrons, group number, and the oxidation numbers?  Where to the electrons go when they are lost by an atom?  Where do atoms that want to gain electron get the electrons from?  What use will oxidation numbers have in future lessons?  
11) Students complete the data table for homework if needed.
Evaluation: Check groups atoms for accuracy. Grade data sheets.  Test in a few days.

Name________________
Pr._____

Element Game Data Sheet

	Element Name
	Atomic #
	Group #
	# of Valence Electrons
	Octet Rule Trend
	# of Protons
	Electrons after gain/loss
	Oxidation #

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Name____KEY____________
Pr._____

Element Game Data Sheet

	Element Name
	Atomic #
	Group #
	# of Valence Electrons
	Octet Rule Trend
	# of Protons
	Electrons after gain/loss
	Oxidation #

	Hydrogen
	1
	1
	1
	Lose 1
	1
	0
	1+

	Helium
	2
	18
	2
	Stay the same
	2
	2
	0

	Lithium
	3
	1
	1
	Lose 1
	3
	2
	1+

	Beryllium
	4
	2
	2
	Lose 2
	4
	2
	2+

	Boron
	5
	13
	3
	Lose 3
	5
	2
	3+

	Carbon
	6
	14
	4
	Gain/lose 4
	6
	2 or 10
	4+/-

	Nitrogen
	7
	15
	5
	Gain 3
	7
	10
	3-

	Oxygen
	8
	16
	6
	Gain 2
	8
	10
	2-

	Fluorine
	9
	17
	7
	Gain 1
	9
	10
	1-

	Neon
	10
	18
	8
	Stay the same
	10
	10
	0

	Sodium
	11
	1
	1
	Lose 1
	11
	10
	1+

	Magnesium
	12
	2
	2
	Lose 2
	12
	10
	2+

	Aluminum
	13
	13
	3
	Lose 3
	13
	10
	3+

	Silicon
	14
	14
	4
	Gain or lose 4
	14
	10 or 18
	4+/-

	Phosphorus
	15
	15
	5
	Gain 3
	15
	18
	3-

	Sulfur
	16
	16
	6
	Gain 2
	16
	18
	2-

	Chlorine
	17
	17
	7
	Gain 1
	17
	18
	1-

	Argon
	18
	18
	8
	Stay the same
	18
	18
	0

	Potassium
	19
	1
	1
	Lose 1
	19
	18
	1+

	Calcium
	20
	2
	2
	Lose 2
	20
	18
	2+


Lesson Plan 2

Ionic Bonding Activity (Formula Frenzy)
Physical Science Chem. 9

Time Required: one 41-minute period.
Objective:  Students will correctly build models of specified ions and state how they will bond with other ions.  Students will write the chemical formula of the compound that is formed between the ions.

Benchmark/Indicator:  Physical Sciences grade 9.  Benchmark B, indicator 5&7  

Materials:  Index cards showing possible oxidation #’s, CPO science atom building games (4-5), one data sheet for each student, at least one periodic table per group, calculators (if needed)

Introduction:    (5 minutes)  1) Any announcements before activity begins.  2) Briefly describe the activity and what information is recorded on the data sheet.  Oxidation #- the number of electrons an atom will gain, lose, or share, followed by its charge.  Oxidation # total- add all the cards together (should = 0).  3) Students get in lab groups of 2.

Procedure:  

1) Students gather necessary material to complete activity.  

2) (3-5 minutes per element)  I will put two element names on the board.  I will also write the oxidation numbers for any elements with multiple oxidation states. 

3) Students use marbles to create the model of the atom on the atom build game.  Only use red marbles for protons and yellow marbles for electrons.  Do not use neutrons.  Half of the class should build first element, while the second half of the class builds the second element.  (Skip the building step with the polyatomic ions. 

4) Students with metals should then remove the marbles from their valence shell any give them to a group who needs to gain electrons (non-metals).  Students should then put the card on their model that represents the oxidation # of that ion.

5)  Students then join with other groups until they find the simplest combination that will cancel out the positive and negative oxidation numbers.  This will tell them how many of each ion should be included in the chemical formula.  

6) Students then record information about the atom on their data sheets.  Repeat steps 1-5 with two other elements.                       

7)  During the lab I will be assisting students as needed.  
8) Continue with activity until there is 3-5 minutes left.

9) With a few minutes left, students carefully put away the atom building games.

10) (3-5 minutes)  Discuss the activity.  Discussion questions:  What are some of the compounds are in everyday life?  (Ex. Iron (III) oxide is rust)  How did you figure out the chemical formulas?  Did you figure out any tricks that make it easier to predict chemical formulas?  See if anyone figured out the criss-cross rule.  (Usually the oxidation of one ion is the number needed of the other ion, but not always.)
11) Students complete the data table for homework if needed.

Evaluation: Check groups atoms for accuracy. Ensure that all the oxidation cards total 0 for a compound.  Class discussion.  Grade data sheets.  Test in a few days.
Name________________
Pr._____

Formula Frenzy Data Sheet
	Element Symbol
(cation)
	Oxidation #
	# needed
	Element Symbol
(anion)
	Oxidation #
	# needed
	Formula
	Name
	Oxidation # total

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Name_______KEY_________
Pr._____

Formula Frenzy Data Sheet
	Element Symbol
(cation)
	Oxidation #
	# needed
	Element Symbol
(anion)
	Oxidation #
	# needed
	Formula
	Name
	Oxidation # total

	Na
	1+
	1
	Cl
	1-
	1
	NaCl
	Sodium Chloride
	0

	Mg
	2+
	1
	O
	2-
	1
	MgO
	Magnesium Oxide
	0

	Ca
	2+
	1
	Cl
	1-
	2
	CaCl2
	Calcium Chloride
	0

	Al
	3+
	2
	S
	2-
	3
	Al2S3
	Aluminum Sulfide
	0

	Ca
	2+
	3
	N
	3-
	2
	Ca3N2
	Calcium Nitride
	0

	Pb
	4+
	1
	O
	2-
	2
	PbO2
	Lead (IV) oxide
	0

	Pb
	2+
	1
	O
	2-
	1
	PbO
	Lead (II) oxide
	0

	Ag
	1+
	1
	NO3
	1-
	1
	AgNO3
	Silver (I) Nitrate
	0

	Mg
	2+
	1
	OH
	1-
	2
	Mg(OH)2
	Magnesium hydroxide
	0

	Fe
	3+
	2
	O
	2-
	3
	Fe2O3
	Iron (III) Oxide
	0


Lesson Plan 3
Covalent Bonding Activity (Food for Thought)

Physical Science Chem. 9

Time Required: one 41-minute period.
Objective:  Students will correctly build models of given covalent compounds and tell the difference between ionic and covalent bonds.  Students will also be able to describe the difference between single, double, and triple bonds.
Benchmark/Indicator:  Physical Sciences grade 9.  Benchmark B, indicator 7  

Materials:  pretzel sticks, M&M’s, cookies, one data sheet for each student, at least one periodic table per group.
Introduction:    (5 minutes)  1) Any announcements before activity begins.  2) Discuss the differences between ionic and covalent bonds.  Discuss how electrons are shared between non-metals because they both want to gain electrons.  2) Briefly describe the activity.  Students are to create molecular models from food using cookies for atoms, M&M’s for electrons, and pretzel sticks for a shared pair of electrons.  3) Students get in pairs of 2.

Procedure:  

1) Students gather necessary material to complete activity.  

2) (3 minutes per molecule)  I will put a molecular formula the board.  

3) Students use food to create the model of the molecule.  First they should make the Lewis dot diagram of each element with M&M’s, then combine the elements without removing any M&M’s, but rearranging them so all elements satisfy the octet rule.  (They may need to create multiple bonds.)  They may use a pretzel stick to substitute 2 sharing M&M’s if they wish.  
4) Once I have checked their model for accuracy, they may draw the molecules on their data table, and write the names of the molecules.  Also I will discuss some the common uses of some of the molecules.  Repeat with the next molecule.
5) Continue with activity until there is 3-5 minutes left.

6) (5 minutes)  With a few minutes left, students may eat their molecules and clean their work area.
7) Students complete the data table and answer the questions for homework if needed. Discussion questions: What is a covalent bond?  Why do some atoms for covalent bonds instead of ionic bonds?  Which molecules will have the weakest bond energy, and why?  Which molecules will have the shortest bond lengths and why?

Evaluation: Check groups molecules for accuracy. Ensure that all the oxidation cards total 0 for a compound.  Class discussion.  Grade data sheets and questions.  Test in a few days.

Name________________
Pr._____

Food for Thought Data Sheet 

	Formula
	Name
	Draw

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Questions:
1)  What is a covalent bond?

2)  Why do some atoms for covalent bonds instead of ionic bonds?

3)  Which molecules will have the weakest bond energy, and why?

4)  Which molecules will have the shortest bond lengths and why?

Name________KEY________
Pr._____

Food for Thought Data Sheet 

	Formula
	Name
	Draw

	Cl2
	Chlorine
	Single bond

	O2
	Oxygen
	Double bond

	N2
	Nitrogen
	Triple bond

	CH4
	Methane
	4 single bonds

	NH3
	Ammonia
	3 single bonds, one lone pair

	CO2
	Carbon dioxide
	2 double bonds, 2 lone pairs on each oxygen

	C2H4
	Dicarbon tetrahydride (is acceptable)
	Double bonds btw C’s, 2 single bond H’s on each C

	C2H2
	Dicarbon  dihydride
	Triple bonds btw C’s, 1 single bond H on each C

	H2O
	Water
	2 single bonds

	CCl4
	Carbon tetrachloride
	4 single bonds


Questions:
1)  What is a covalent bond? 

2 atoms sharing 2 or more electrons

2)  Why do some atoms for covalent bonds instead of ionic bonds?


Both atoms want to gain electrons (usually 2 non-metals)

3)  Which molecules will have the weakest bond energy, and why?


Between single bonds, easier to break

4)  Which molecules will have the shortest bond lengths and why?


Between triple bonds, they have a higher bond energy and are held closer together.

Post-assessment

1.  Students will receive their KWL charts and will fill out what they learned.  (5 minutes)
2.  We will discuss as a class what was learned and students will fill out what they did not previously write down. (5-10 minutes)

3.  Students will use this part of the KWL chart as a study guide for the test.

4.  Students will take the unit test.  This test was created using a test generator and some questions are from the question bank from the Holt book “Modern Chemistry”.
Chemical Bonding Test
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
A mutual electrical attraction between the nuclei and valence electrons of different atoms that binds the atoms together is called a(n)

	a.
	dipole.
	c.
	chemical bond.

	b.
	Lewis structure.
	d.
	London force.


____
2.
The electrons involved in the formation of a chemical bond are called

	a.
	dipoles.
	c.
	Lewis electrons.

	b.
	s electrons.
	d.
	valence electrons.


____
3.
What are shared in a covalent bond?

	a.
	ions
	c.
	electrons

	b.
	Lewis structures
	d.
	dipoles


____
4.
Nonpolar covalent bonds are not common because

	a.
	one atom usually attracts electrons more strongly than the other.

	b.
	ions always form when atoms join.

	c.
	the electrons usually remain equally distant from both atoms.

	d.
	dipoles are rare in nature.


____
5.
A neutral group of atoms held together by covalent bonds is a

	a.
	molecular formula.
	c.
	polyatomic ion.

	b.
	chemical formula.
	d.
	molecule.


____
6.
Which of the following is not an example of a molecular formula?

	a.
	H2O
	c.
	NH3

	b.
	B
	d.
	O2


____
7.
In a molecule of fluorine, the two shared electrons give each fluorine atom how many electron(s) in the outer energy level?

	a.
	1
	c.
	8

	b.
	2
	d.
	32


____
8.
For the element nitrogen, how many more electrons does nitrogen need to satisfy the octet rule?

	a.
	1
	c.
	5

	b.
	3
	d.
	8


____
9.
What group of elements satisfies the octet rule without forming compounds?

	a.
	halogen
	c.
	alkali metal

	b.
	noble gas
	d.
	alkaline-earth metal


____
10.
In drawing a Lewis structure, each nonmetal atom except hydrogen should be surrounded by

	a.
	2 electrons.
	c.
	8 electrons.

	b.
	4 electrons.
	d.
	10 electrons.


____
11.
To draw a Lewis structure, one must know the

	a.
	number of valence electrons in each atom.

	b.
	atomic mass of each atom.

	c.
	bond length of each atom.

	d.
	ionization energy of each atom.


____
12.
Multiple covalent bonds may occur in atoms that contain carbon, nitrogen, or

	a.
	chlorine.
	c.
	oxygen.

	b.
	hydrogen.
	d.
	helium.


____
13.
The substance whose Lewis structure shows three covalent bonds is

	a.
	H2O.
	c.
	NH3.

	b.
	CH2Cl2.
	d.
	CCl4.


____
14.
What is the correct Lewis structure for hydrogen chloride, HCl?
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	a.
	A
	c.
	C

	b.
	B
	d.
	D


____
15.
Bonding in molecules or ions that cannot be correctly represented by a single Lewis structure is

	a.
	polyatomic.
	c.
	single bonding.

	b.
	resonance.
	d.
	double bonding.


____
16.
The chemical formula for an ionic compound represents the

	a.
	number of atoms in each molecule.

	b.
	number of ions in each molecule.

	c.
	ratio of the combined ions present in a sample.

	d.
	total number of ions in the crystal lattice.


____
17.
The chemical formula for water, a covalent compound, is H2O. This formula is an example of a(n)

	a.
	formula unit.
	c.
	ionic formula.

	b.
	Lewis structure.
	d.
	molecular formula.


____
18.
Compared with nonmetals, the number of valence electrons in metals is generally

	a.
	smaller.
	c.
	about the same.

	b.
	greater.
	d.
	almost triple.


____
19.
A chemical formula includes the symbols of the elements in the compound and subscripts that indicate

	a.
	atomic mass of each element.

	b.
	number of atoms or ions of each element that are combined in the compound.

	c.
	formula mass.

	d.
	charges on the elements or ions.


____
20.
The formula for carbon dioxide, CO2, can represent

	a.
	one molecule of carbon dioxide.

	b.
	1 mol of carbon dioxide molecules.

	c.
	the combination of 1 atom of carbon and 2 atoms of oxygen.

	d.
	all of the above.


____
21.
What is the formula for zinc fluoride?

	a.
	ZnF
	c.
	Zn2F

	b.
	ZnF2
	d.
	Zn2F3


____
22.
What is the formula for the compound formed by calcium ions and chloride ions?

	a.
	CaCl
	c.
	CaCl3

	b.
	Ca2Cl
	d.
	CaCl2


____
23.
What is the formula for the compound formed by lead(II) ions and chromate ions?

	a.
	PbCrO4
	c.
	Pb2(CrO4)3

	b.
	Pb2CrO4
	d.
	Pb(CrO4)2


____
24.
What is the formula for aluminum sulfate?

	a.
	AlSO4
	c.
	Al2(SO4)3

	b.
	Al2SO4
	d.
	Al(SO4)3


____
25.
What is the formula for barium hydroxide?

	a.
	BaOH
	c.
	Ba(OH)2

	b.
	BaOH2
	d.
	Ba(OH)


____
26.
Name the compound Ni(ClO3)2.

	a.
	nickel(II) chlorate
	c.
	nickel(II) chlorite

	b.
	nickel(II) chloride
	d.
	nickel(II) peroxide


____
27.
Name the compound Zn3(PO4)2.

	a.
	zinc potassium oxide
	c.
	zinc phosphate

	b.
	trizinc polyoxide
	d.
	zinc phosphite


____
28.
Name the compound KClO3.

	a.
	potassium chloride
	c.
	potassium chlorate

	b.
	potassium trioxychlorite
	d.
	hypochlorite


____
29.
Name the compound Fe(NO3)2.

	a.
	iron(II) nitrate
	c.
	iron(III) nitrate

	b.
	iron(II) nitrite
	d.
	iron(III) nitride


____
30.
Name the compound Al2S3.

	a.
	aluminum sulfate
	c.
	aluminum(II) sulfate

	b.
	aluminum sulfur
	d.
	aluminum sulfide


____
31.
Name the compound CF4.

	a.
	calcium fluoride
	c.
	carbon tetrafluoride

	b.
	carbon fluoride
	d.
	monocalcium quadrafluoride


____
32.
Name the compound SiO2.

	a.
	silver oxide
	c.
	silicon dioxide

	b.
	silicon oxide
	d.
	monosilver dioxide


____
33.
Name the compound SO3.

	a.
	sulfur trioxide
	c.
	selenium trioxide

	b.
	silver trioxide
	d.
	sodium trioxide


____
34.
Name the compound N2O3.

	a.
	dinitrogen oxide
	c.
	nitric oxide

	b.
	nitrogen trioxide
	d.
	dinitrogen trioxide


____
35.
What is the formula for silicon dioxide?

	a.
	SO2
	c.
	Si2O

	b.
	SiO2
	d.
	S2O


____
36.
What is the formula for dinitrogen trioxide?

	a.
	Ni2O3
	c.
	N2O6

	b.
	NO3
	d.
	N2O3


____
37.
What is the formula for sulfur dichloride?

	a.
	SCl
	c.
	S2Cl

	b.
	SCl2
	d.
	S2Cl2


____
38.
What is the formula for diphosphorus pentoxide?

	a.
	P2PeO5
	c.
	P2O4

	b.
	PO5
	d.
	P2O5


____
39.
What is the formula for hydrochloric acid?

	a.
	HF
	c.
	HClO

	b.
	HCl
	d.
	H2CO3


____
40.
In a compound, the algebraic sum of the oxidation numbers of all atoms equals

	a.
	0.
	c.
	8.

	b.
	1.
	d.
	the charge on the compound.


____
41.
What is the formula mass of magnesium chloride, MgCl2?

	a.
	46 amu
	c.
	95.21 amu

	b.
	59.76 amu
	d.
	106.35 amu


____
42.
What is the formula mass of ethyl alcohol, C2H5OH?

	a.
	30.33 amu
	c.
	45.06 amu

	b.
	33.27 amu
	d.
	46.08 amu


____
43.
The molar mass of NO2 is 46.01 g/mol. How many moles of NO2 are present in 114.95 g?

	a.
	0.4003 mol
	c.
	2.498 mol

	b.
	1.000 mol
	d.
	114.95 mol


Short Answer

44.
Why do most atoms form chemical bonds?


45.
Differentiate between an ionic compound and a molecular compound.


46.
What type of compound cannot be represented by a molecular formula? Explain your answer.

Problem

47.
Draw a Lewis structure for carbon disulfide, CS2.


48.
Draw a ball-and-stick model of a water molecule. Label that atoms.

49.
The molar mass of aluminum is 26.98 g/mol and the molar mass of fluorine is 19.00 g/mol. Calculate the molar mass of aluminum trifluoride, AlF3.


50.
The molar mass of copper is 63.55 g/mol, the molar mass of sulfur is 32.07 g/mol, and the molar mass of oxygen is 16.00 g/mol. Calculate the molar mass of copper(II) sulfate, CuSO4.


51.
The molar mass of iron is 55.85 g/mol, the molar mass of silicon is 28.08 g/mol, and the molar mass of oxygen is 16.00 g/mol. Calculate the molar mass of iron(II) silicate, Fe2SiO4.


52.
The molar mass of aluminum is 26.98 g/mol and the molar mass of oxygen is 16.00 g/mol. Determine the molar mass of Al2O3.

Chemical Bonding Test

Answer Section
MULTIPLE CHOICE

1.
ANS:
C


2.
ANS:
D



3.
ANS:
C


4.
ANS:
A




5.
ANS:
D






6.
ANS:
B



7.
ANS:
C


8.
ANS:
B


9.
ANS:
B


10.
ANS:
C


11.
ANS:
A


12.
ANS:
C


13.
ANS:
C


14.
ANS:
D


15.
ANS:
B


16.
ANS:
C


17.
ANS:
D


18.
ANS:
A


19.
ANS:
B


20.
ANS:
D


21.
ANS:
B


22.
ANS:
D


23.
ANS:
A


24.
ANS:
C


25.
ANS:
C


26.
ANS:
A


27.
ANS:
C


28.
ANS:
C


29.
ANS:
A


30.
ANS:
D


31.
ANS:
C


32.
ANS:
C


33.
ANS:
A


34.
ANS:
D


35.
ANS:
B


36.
ANS:
D


37.
ANS:
B


38.
ANS:
D


39.
ANS:
B


40.
ANS:
A


41.
ANS:
C


42.
ANS:
D




43.
ANS:
C

SHORT ANSWER

44.
ANS:


Atoms form chemical bonds to establish a more-stable arrangement. As independent particles, they are at high potential energy. By bonding, they decrease their potential energy, thus becoming more stable.

45.
ANS:


Atoms in a molecular compound share electrons to achieve stability. Atoms in an ionic compound gain or lose electrons to form ions, which combine so that the number of positive and negative charges is equal.

46.
ANS:


An ionic compound cannot be represented by a molecular formula because it is not made up of molecules.
PROBLEM

47.
ANS:


[image: image3.png]1 C atom with 4 valence electrons = 1 x 4 = 4
2§ atoms with 6 valence electrons = 2 x 6 = 12

1+ 12 = 16valence electrons




[image: image4.png]




48.
ANS:


[image: image5.emf] 
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49.
ANS:


83.98 g/mol AlF3
Solution: 

26.98 g/mol Al + (3 [image: image6.png]


 19.00 g/mol F) = 89.3 g/mol AlF3

50.
ANS:


159.62 g/mol CuSO4
Solution: 

63.55 g/mol Cu + 32.07 g/mol S + (4 [image: image7.png]


 16.00 g/mol O) = 159.62 g/mol CuSO4

51.
ANS:


203.78 g/mol Fe2SiO4
Solution: 

(2 [image: image8.png]


 55.85 g/mol Fe) + (28.08 g/mol Si) + (4 [image: image9.png]


 16.00 g/mol O) = 203.78 g/mol Fe2SiO4

52.
ANS:


101.96 g/mol Al2O3
Solution: 

(2 [image: image10.png]


 26.98 g/mol Al) + (3 [image: image11.png]


 16.00 g/mol O) = 101.96 g/mol Al2O3
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