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Explain the concept of resonance and its importance in molecular stability.

ResonANCE refers to the phenomenon where certain molecules can be represented by two or more
valid Lewis structures, known as resonance structures. This delocalization of electrons leads to
increased stability of the molecule, as it allows for a more even distribution of charge and lowers the
overall energy.

Discuss the role of functional groups in determining the properties of organic molecules.

Functional groups play a crucial role in determining the properties of organic molecules by
influencing their reactivity, polarity, and solubility, which are essential for their biological functions
and interactions.

Describe how hybridization affects the geometry of a molecule.

Hybridization affects the geometry of a molecule by altering the arrangement of electron pairs
around the central atom, leading to specific shapes such as linear, trigonal planar, tetrahedral, and
others, depending on the type of hybridization (sp, sp2, sp3, etc.).

How do intermolecular forces affect the boiling point of a substance?

Stronger intermolecular forces lead to higher boiling points, while weaker forces result in lower
boiling points.

Which factors influence the shape of a molecule according to VSEPR theory? (Select all that apply)

A. Number of bonded atoms ✓
B. Number of lone pairs ✓
C. Atomic mass
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D. Electronegativity

Which of the following are considered functional groups in organic chemistry? (Select all that apply)

A. Hydroxyl ✓
B. Amino ✓
C. Carbonyl ✓
D. Sulfate

Explain the difference between ionic and covalent bonds.

Ionic bonds are formed when one atom donates electrons to another, creating positively and
negatively charged ions that attract each other. In contrast, covalent bonds occur when two atoms
share electrons to fill their outer electron shells.

Which of the following elements is the most electronegative?

A. Sodium
B. Chlorine
C. Fluorine ✓
D. Oxygen

What is the molecular geometry of carbon dioxide (CO2)?

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

What is the shape of a molecule with a central atom that has four bonded pairs and no lone pairs?

A. Linear
B. Bent
C. Trigonal Planar
D. Tetrahderal ✓
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Which type of bond involves the sharing of electron pairs between atoms?

A. Ionic Bond
B. Covalent Bond ✓
C. Metallic Bond
D. Hydrogen Bond

Which hybridization corresponds to a molecule with a trigonal planar shape?

A. sp
B. sp2 ✓
C. sp3
D. dsp3

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

A. H2O ✓
B. CO2
C. NH3 ✓
D. CH4

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

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

Which functional group is characterized by a carbon double-bond to an oxygen and single-bond to a
hydroxyl group?

A. Alcohol
B. Ketone
C. Carboxylic Acid ✓
D. Ester
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What type of isomerism involves compounds with the same structural formula but different spatial
arrangements?

A. Structural Isomerism
B. Stereoisomerism ✓
C. Chain Isomerism
D. Positional Isomerism

What is the significance of chirality in pharmaceuticals?

The significance of chirality in pharmaceuticals lies in the fact that chiral molecules can exist as two
mirror-image forms (enantiomers), which can lead to different pharmacological effects, making it
essential to develop and use the correct enantiomer for effective treatment.

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

A. Electrons are localized
B. Electrons are delocalized ✓
C. They conduct electricity ✓
D. They are formed between nonmetals

Which elements commonly form hydrogen bonds? (Select all that apply)

A. Nitrogen ✓
B. Oxygen ✓
C. Fluorine ✓
D. Carbon

What is the primary intermolecular force present in water?

A. Ionic Bond
B. Dipole-Dipole Interaction
C. Hydrogen Bond ✓
D. Van der Waals Forces
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