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What is the typical bond angle in a tetrahedral molecule?

90 degrees
109.5 degrees ✓
120 degrees
180 degrees

In a tetrahedral molecule, the typical bond angle is approximately 109.5 degrees. This angle arises from
the arrangement of four electron pairs around a central atom, minimizing repulsion according to VSEPR
theory.

What is the primary force holding ions together in an ionic compound?

Van der Waals Forces
Covalent Bonds
Electrostatic Attraction ✓
Hydrogen Bonds

Ionic compounds are held together primarily by the electrostatic attraction between positively charged
cations and negatively charged anions. This strong ionic bond results from the transfer of electrons from
one atom to another, creating charged particles that attract each other.

Which of the following bonds is generally the strongest?

Single Covalent Bond
Double Covalent Bond
Triple Covalent Bond ✓
Hydrogen Bond

Ionic bonds are generally considered the strongest type of chemical bond due to the significant
electrostatic attraction between oppositely charged ions. This strong attraction leads to the formation of
stable compounds with high melting and boiling points.
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Which type of hybridization is found in a molecule with a trigonal planar shape?

sp
sp2 ✓
sp3
sp3 d

Trigonal planar molecules typically exhibit sp² hybridization, which involves the mixing of one s orbital
and two p orbitals to form three equivalent sp² hybrid orbitals. This arrangement allows for a bond angle
of approximately 120 degrees, characteristic of the trigonal planar geometry.

Which factors influence the strength of a covalent bond? (Select all that apply)

Bond Length ✓
Electronegativity Difference ✓
Atomic Size
Number of Shared Electrons ✓

The strength of a covalent bond is influenced by factors such as the electronegativity of the atoms
involved, the bond length, and the presence of lone pairs of electrons. Additionally, the hybridization of
the atomic orbitals can also play a significant role in determining bond strength.

Which of the following elements is most likely to form a non-polar covalent bond?

Sodium
Chlorine
Carbon ✓
Oxygen

Non-polar covalent bonds typically form between atoms of the same element or between atoms with
similar electronegativities. Therefore, elements like hydrogen (H) or oxygen (O) are likely to form non-
polar covalent bonds with themselves.

Why are ionic compounds typically soluble in water? Provide a detailed explanation.
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Ionic compounds are soluble in water because the polar water molecules can effectively
surround and separate the individual ions, breaking the ionic bonds and allowing the compound
to dissolve.

Which statements are true about metallic bonds? (Select all that apply)

They involve a sea of electrons. ✓
They are formed between non-metals.
They explain the conductivity of metals. ✓
They are stronger than ionic bonds.

Metallic bonds involve the sharing of free electrons among a lattice of metal atoms, which contributes to
properties such as electrical conductivity and malLEability. They are characterized by a sea of
delocalized electrons that allow for the movement of charge and heat.

Which of the following molecules are likely to be polar? (Select all that apply)

CO2
H2O ✓
CH4
NH3 ✓

Polar molecules have an uneven distribution of electron density, leading to a dipole moment. Common
examples include water (H2O) and ammonia (NH3), which exhibit significant polarity due to their
molecular geometry and electronegativity differences between atoms.

How does electronegativity difference between two atoms affect the type of bond formed?
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If the electronegativity difference is less than 0.4, a nonpolar covalent bond is formed; between
0.4 and 1.7, a polar covalent bond is formed; and if it is greater than 1.7, an ionic bond is formed.

Discuss the role of Van der Waals forces in determining the physical properties of substances.

Van der Waals forces contribute to the physical properties of substances by affecting their boiling
and melting points, solubility, and overall molecular interactions.

What is the main reason metals are good conductors of electricity?

They have a high melting point.
They have free-moving electrons. ✓
They form ionic bonds.
They have a crystalline structure.

Metals are good conductors of electricity primarily due to the presence of free-moving electrons that can
easily carry electric charge throughout the material.

Which of the following are characteristics of ionic compounds? (Select all that apply)

High melting points ✓
Good electrical conductivity in solid state
Soluble in water ✓
brittle nature ✓
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Ionic compounds are characterized by high melting and boiling points, electrical conductivity when
dissolved in water, and the formation of crystalline structures. They are typically formed from the
electrostatic attraction between positively and negatively charged ions.

Which of the following are types of intermolecular forces? (Select all that apply)

Ionic Bonds
Dipole-Dipole Interactions ✓
London Dispersion Forces ✓
Covalent Bonds
Hydrogen Bonds ✓

Intermolecular forces include various types such as hydrogen bonding, dipole-dipole interactions, and
London dispersion forces. These forces are crucial in determining the physical properties of substances,
such as boiling and melting points.

Which type of bond involves the transfer of electrons from one atom to another?

Covalent Bond
Ionic Bond ✓
Metallic Bond
Hydrogen Bond

Ionic bonds are formed when one atom transfers electrons to another atom, resulting in the formation of
charged ions that attract each other due to electrostatic forces.

Describe the process of hybridization and its significance in determining molecular geometry.

Hybridization involves the combination of atomic orbitals (s, p, d) to create new hybrid orbitals
that are used for bonding. The type of hybridization (e.g., sp, sp2, sp3) influences the molecular
geometry by determining the spatial arrangement of electron pairs around the central atom.

Which of the following is a characteristic of a polar molecule?
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Symmetrical shape
Equal sharing of electrons
Net dipole moment ✓
Non-polar bonds

A polar molecule has a significant difference in electronegativity between its atoms, resulting in a partial
positive charge on one end and a partial negative charge on the other, leading to an uneven distribution
of electron density.

Explain why water (H2O) is a polar molecule.

Water (H2O) is a polar molecule because the oxygen atom is more electronegative than the
hydrogen atoms, resulting in an uneven distribution of electron density and a bent molecular
shape that leads to a dipole moment.

Compare and contrast the properties of ionic and covalent compounds, focusing on their physical
states and conductivity.

Ionic compounds are usually solid at room temperature and conduct electricity when dissolved in
water or melted, due to the presence of charged ions. In contrast, covalent compounds can be
found in solid, liquid, or gaseous states and typically do not conduct electricity, as they do not
have free-moving charged particles.

Which of the following molecules exhibit hydrogen bonding? (Select all that apply)

CH4
NH3 ✓
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H2O ✓
HF ✓

Hydrogen bonding occurs in molecules where hydrogen is directly bonded to highly electronegative
atoms like nitrogen, oxygen, or fluorine. Therefore, molecules such as water (H2O), ammonia (NH3), and
hydrogen fluoride (HF) exhibit hydrogen bonding.
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