S-C-6_Describing Chemical Bonds and KEY

Performance Assessment Option 2
Describing Chemical Bonds Worksheet
Directions: From the chart of compounds below, identify one ionic, one polar covalent, and one nonpolar covalent compound. For each compound:

· Draw the Lewis dot structure.

· Identify the type of chemical bond(s).

· Explain whether the electrons are shared or transferred in the chemical bonds.

· Explain whether the compound is polar or not.
· For the covalent compounds, label the molecular geometry next to the Lewis dot structure (e.g., linear, bent, tetrahedral, or trigonal pyramidal).
Compounds:
	CCl4, carbon tetrachloride
	N2, molecular nitrogen
	CaCl2, calcium chloride

	OF2, oxygen difluoride
	KI, potassium iodide
	PF3, phosphorus trifluoride

	HBr, hydrogen bromide
	SO3, sulfur trioxide
	NaBr, sodium bromide


1. Compound: _________________________________________

Type of chemical bond: _______________________________

Lewis dot structure:

Are the electrons shared or transferred in the chemical bonds? _____________________

Explain why the compound is polar or not: _____________________________________

________________________________________________________________________

2. Compound: _________________________________________

Type of chemical bond: _______________________________

Lewis dot structure:

Are the electrons shared or transferred in the chemical bonds? _____________________

Explain why the compound is polar or not: _____________________________________

________________________________________________________________________

3. Compound: _________________________________________

Type of chemical bond: _______________________________

Lewis dot structure:

Are the electrons shared or transferred in the chemical bonds? _____________________

Explain why the compound is polar or not: _____________________________________

________________________________________________________________________

Answer KEY 

Performance Assessment Option 2
Describing Chemical Bonds Worksheet
1. Compound: CCl4, carbon tetrachloride
Type of chemical bond: nonpolar covalent
Lewis dot structure:
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Molecular Geometry: Tetrahedral
Are the electrons shared or transferred in the chemical bonds? shared
Explain why the compound is polar or not: It is nonpolar because of the symmetry of the bonding. The four chlorine atoms pull equally on the central carbon atom.
2. Compound: OF2, oxygen difluoride
Type of chemical bond: polar covalent
Lewis dot structure:
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 Molecular Geometry: Bent
Are the electrons shared or transferred in the chemical bonds? shared
Explain why the compound is polar or not: It is polar because the two lone electron pairs repel the bonded electrons.
3. Compound: HBr, hydrogen bromide

Type of chemical bond: polar covalent
Lewis dot structure:
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 Molecular Geometry: Linear
Are the electrons shared or transferred in the chemical bonds? Shared
Explain why the compound is polar or not: It is polar because the bromine atom has a greater electronegativity than the hydrogen atom.
4. Compound: N2, molecular nitrogen

Type of chemical bond: nonpolar covalent
Lewis dot structure:
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 Molecular Geometry: Linear
Are the electrons shared or transferred in the chemical bonds? shared
Explain why the compound is polar or not: It is nonpolar because the two nitrogen atoms have equal electronegativity and so they attract the electrons equally.
5. Compound: KI, potassium iodide

Type of chemical bond: ionic
Lewis dot structure:
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Are the electrons shared or transferred in the chemical bonds? transferred
Explain why the compound is polar or not: It is nonpolar because the electrons are completely transferred to form ions, not shared as partial charges, and because ionic compounds are nonpolar.

6. Compound: SO3, sulfur trioxide

Type of chemical bond: polar covalent
Lewis dot structure:
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 Molecular Geometry: Trigonal Pyramidal
Are the electrons shared or transferred in the chemical bonds? shared
Explain why the compound is polar or not: It is polar because the lone electron pair on the sulfur atom repels the bonded electrons between sulfur and the oxygen atoms.
7. Compound: CaCl2, calcium chloride

Type of chemical bond: ionic
Lewis dot structure:
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Are the electrons shared or transferred in the chemical bonds? transferred
Explain why the compound is polar or not: It is nonpolar because the chlorine atoms on either side of the calcium atom pull equally on the calcium’s electrons and the molecule is symmetrical, and because ionic compounds are nonpolar.

8. Compound: PF3, phosphorus trifluoride

Type of chemical bond: polar covalent
Lewis dot structure:
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 Molecular Geometry: Trigonal Pyramidal
Are the electrons shared or transferred in the chemical bonds? shared
Explain why the compound is polar or not: It is polar because the lone electron pair on the phosphorus atom repels the bonded electrons between phosphorus and the fluorine atoms.

9. Compound: NaBr, sodium bromide 

Type of chemical bond: ionic
Lewis dot structure:
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Are the electrons shared or transferred in the chemical bonds? transferred
Explain why the compound is polar or not: It is nonpolar because the electrons are completely transferred to form ions, not shared as partial charges, and because ionic compounds are nonpolar.

