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Which of the following typically forms covalent bonds?

A. Metals
B. Non-metals ✓
C. Noble gases
D. Metalloids

What is the geometry of a molecule with sp³ hybridization?

A. Linear
B. Trigonal planar
C. Tetrahderal ✓
D. Bent

What type of covalent bond involves the sharing of two pairs of electrons?

A. Single bond
B. Double bond ✓
C. Triple bond
D. Quadruple bond

Which molecule is an example of a nonpolar covalent bond?

A. H₂O
B. NH₃
C. Cl₂ ✓
D. HCl

Compare and contrast sigma and pi bonds in terms of their formation and properties.
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Sigma bonds are formed through the direct overlap of orbitals (such as s-s, s-p, or p-p), allowing for
free rotation around the bond axis. In contrast, pi bonds are formed by the lateral overlap of p
orbitals, which occurs above and below the bond axis, preventing rotation and typically occurring in
conjunction with sigma bonds in double and triple bonds.

Which of the following molecules have a trigonal planar shape?

A. BF₃ ✓
B. NH₃
C. CO₃²⁻ ✓
D. CH₄

Explain how electronegativity differences influence the polarity of covalent bonds.

Electronegativity differences influence the polarity of covalent bonds by determining the distribution
of electron density between the bonded atoms; a significant difference leads to a polar bond, while a
minimal difference results in a nonpolar bond.

What are resonance structures, and why are they important in understanding certain covalent
compounds?

Resonant structures are multiple valid Lewis structures for a single molecule that differ only in the
placement of electrons. They are important because they provide insight into the actual electron
distribution in a molecule, which can affect its chemical properties and reactivity.

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, determining the spatial arrangement of atoms in a molecule.

Which of the following is a characteristic of a polar covalent bond?

A. Equal sharing of electrons
B. Unequal sharing of electrons ✓
C. Formation of ions
D. High electrical conductivity
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Which of the following are characteristics of covalent bonds?

A. Form by sharing electrons ✓
B. High melting points
C. Typically occur between non-metals ✓
D. Good electrical conductors

Which of the following has the shortest bond length?

A. Single bond
B. Double bond
C. Triple bond ✓
D. Quadruple bond

Which factors affect the strength of a covalent bond?

A. Bond length ✓
B. Electronegativity difference ✓
C. Atomic size ✓
D. Ionization energy

Which of the following compounds are examples of covalent compounds?

A. NaCl
B. H₂O ✓
C. CO₂ ✓
D. MgO

What is a covalent bond?

A. A bond formed by the transfer of electrons
B. A bond formed by the sharing of electron pairs between atoms ✓
C. A bond formed by the attraction between ions
D. A bond formed by the donation of electrons
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Explain why covalent compounds generally have lower melting and boiling points compared to ionic
compounds.

Covalent compounds generally have lower melting and boiling points compared to ionic compounds
because they are held together by weaker van der Waals forces or covalent bonds, while ionic
compounds are held together by strong ionic bonds resulting from the electrostatic attraction
between oppositely charged ions.

Which of the following statements about sigma (σ) and pi (π) bonds are true?

A. Sigma bonds result from head-on orbital overlap ✓
B. Pi bonds result from side-by-side orbital overlap ✓
C. Single bonds are composed of one sigma and one pi bond
D. Double bonds contain one sigma and one pi bond ✓

Discuss the role of covalent bonds in biological macromolecules, providing specific examples.

Covalent bonds play a crucial role in biological macromolecules by forming stable linkages that
define their structure and function, such as peptide bonds in proteins and phosphodiester bonds in
nucleic acids.

Which property is NOT typical of covalent compounds?

A. High melting points ✓
B. Low boiling points
C. Poor electrical conductivity
D. Solubility in non-polar solvents

Which molecules contain polar covalent bonds?

A. H₂O ✓
B. CO₂
C. CH₄
D. NH₃ ✓
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