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Part 1: Building a Foundation

What type of bond is formed when electrons are transferred from one atom to another?

undefined. A) Covalent Bond
undefined. B) lonic Bond v
undefined. C) Metallic Bond

undefined. D) Hydrogen Bond

The correct answer is B) lonic Bond, as this type of bond involves the transfer of electrons.

Which of the following are characteristics of covalent bonds? (Select all that apply)

undefined. A) Electrons are shared between atoms v
undefined. B) Typically occurs between metals and non-metals
undefined. C) Can be polar or non-polar v’

undefined. D) Involves a ‘sea of electrons’

The correct answers are A) Electrons are shared between atoms, C) Can be polar or non-polar.

Explain the concept of electronegativity and its role in determining bond polarity.

Electronegativity is a measure of an atom's ability to attract electrons. It determines bond polarity
based on the difference in electronegativity between bonded atoms.

List the three main types of intermolecular forces and provide a brief description of each.

1. 1. Hydrogen Bond: A strong attraction between a hydrogen atom bonded to a highly electronegative atom and
another electronegative atom.

Hydrogen Bond

2. 2. Dipole-Dipole Interaction: Attraction between polar molecules due to their positive and negative ends.
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Dipole-Dipole Interaction

3. 3. London Dispersion Forces: Weak attractions due to temporary dipoles in non-polar molecules.
London Dispersion Forces

The three main types of intermolecular forces are hydrogen bonding, dipole-dipole interactions, and London
dispersion forces.

Which of the following best describes a metallic bond?

undefined. A) A bond where electrons are transferred

undefined. B) A bond where electrons are shared equally

undefined. C) A bond characterized by a ‘sea of electrons’ v’
undefined. D) A bond involving hydrogen and a highly electronegative atom

The correct answer is C) A bond characterized by a ‘sea of electrons’, which allows for conductivity and
malability.

Part 2: Comprehension and Application

Which of the following statements about the octet rule is true?

undefined. A) It applies only to hydrogen and helium

undefined. B) Atoms form bonds to achieve a full outer shell of eight electrons v’
undefined. C) It is only applicable to ionic bonds

undefined. D) It is irrelevant for noble gases

The correct answer is B) Atoms form bonds to achieve a full outer shell of eight electrons, which is the
essence of the octet rule.

In which scenarios would you expect hydrogen bonding to occur? (Select all that apply)
undefined. A) Between molecules of water (H20) v
undefined. B) Between molecules of methane (CH4)

undefined. C) Between molecules of ammonia (NH3) v
undefined. D) Between molecules of carbon dioxide (CO2)

The correct answers are A) Between molecules of water (H20), C) Between molecules of ammonia (NH3).
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Describe how VSEPR theory is used to predict the shape of molecules.

VSEPR theory states that electron pairs around a central atom will arrange themselves to minimize
repulsion, determining the molecular shape.

Given the molecules H20 and CO2, which has a bent shape according to VSEPR theory?

undefined. A) H20 v
undefined. B) CO2
undefined. C) Both
undefined. D) Neither

The correct answer is A) H20, as it has a bent shape due to the presence of lone pairs on the oxygen atom.

Which of the following compounds would you expect to be soluble in water? (Select all that apply)

undefined. A) NaCl v

undefined. B) C6H6 (benzene)
undefined. C) CH30H (Methanol) v
undefined. D) CCl4 (Carbon Tetrachloride)

The correct answers are A) NaCl, C) CH30H (Methanol), as they are polar and can interact with water.

Explain how the concept of electronegativity can be used to predict the type of bond (ionic, polar
covalent, non-polar covalent) that will form between two atoms.

Electronegativity differences can indicate bond type: a large difference suggests ionic, a moderate
difference suggests polar covalent, and a small difference suggests non-polar covalent.

Part 3: Analysis, Evaluation, and Creation

Which factor is most responsible for the higher boiling point of water compared to methane?

undefined. A) lonic bonding
undefined. B) Hydrogen bonding v’
undefined. C) London dispersion forces
undefined. D) Metallic bonding
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The correct answer is B) Hydrogen bonding, which is present in water and contributes to its higher boiling
point.

Analyze the following pairs of elements and determine which are likely to form ionic bonds. (Select
all that apply)

undefined. A) Sodium (Na) and Chlorine (Cl) v’

undefined. B) Carbon (C) and Oxygen (O)

undefined. C) Magnesium (Mg) and Oxygen (O) v/

undefined. D) Hydrogen (H) and Nitrogen (N)

The correct answers are A) Sodium (Na) and Chlorine (Cl), C) Magnesium (Mg) and Oxygen (O), as they
have significant electronegativity differences.

Compare and contrast the properties of ionic and covalent compounds in terms of conductivity and
melting points.

lonic compounds typically have high melting points and conduct electricity when dissolved in water,
while covalent compounds have lower melting points and do not conduct electricity.

Which of the following compounds would you predict to have the highest melting point?

undefined. A) NaCl v
undefined. B) H20
undefined. C) CO2
undefined. D) CH4

The correct answer is A) NaCl, as ionic compounds generally have higher melting points than covalent
compounds.

Evaluate the following statements and select those that correctly describe the relationship between
bond energy and bond length. (Select all that apply)

undefined. A) Shorter bonds are generally stronger v’

undefined. B) Longer bonds have higher bond energy

undefined. C) Bond energy is inversely proportional to bond length v/

undefined. D) Bond length is independent of bond energy

The correct answers are A) Shorter bonds are generally stronger, C) Bond energy is inversely proportional
to bond length.
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Design a simple experiment to demonstrate the difference in solubility between polar and non-polar
compounds using household materials. Describe the materials, procedure, and expected outcomes.

An experiment could involve mixing oil (non-polar) and water (polar) to show that they do not mix,
demonstrating the principle of solubility.
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