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Discuss the significance of hydrogen bonding in biological molecules like DNA.

VZ

The significance of hydrogen bonding in biological molecules like DNA lies in its role in
stabilizing the double helix structure and enabling specific base pairing between adenine-thymine
and guanine-cytosine, which is vital for genetic information storage and transfer.

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

(O Covalent Bond
O lonic Bond v
O Metallic Bond
(O Hydrogen Bond

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

How does the concept of bond energy relate to the stability of a molecule?
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The stability of a molecule is directly related to its bond energy; higher bond energy means
stronger bonds and greater stability.

Explain why ionic compounds tend to have high melting and boiling points.

VZ

lonic compounds tend to have high melting and boiling points because the strong ionic bonds
formed by the electrostatic attraction between positively and negatively charged ions require a
large amount of energy to break.

What is the term for the energy required to break one mole of a bond in a gaseous substance?

(O Bond Length
(O Bond Angle
O Bond Energy v
O Electronegativity
The energy required to break one mole of a bond in a gaseous substance is known as bond dissociation

energy. This value is crucial in understanding the stability of molecules and the energy changes during
chemical reactions.

Which molecules are likely to have a polar covalent bond? (Select all that apply)

(JHCl v
(Jo2
(Jcov
(N2
Polar covalent bonds occur between atoms with differing electronegativities, leading to an unequal

sharing of electrons. Molecules such as HCI, H20, and NH3 are examples of those likely to have polar
covalent bonds due to the significant difference in electronegativity between the bonded atoms.

Which of the following are examples of substances with metallic bonds? (Select all that apply)
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(] Copper v

('] Sodium Chloride
() Aluminum v
() Water

Substances with metallic bonds include metals such as copper, aluminum, and iron, which exhibit
properties like electrical conductivity and malLEability due to the presence of delocalized electrons.

Compare and contrast dipole-dipole interactions and London dispersion forces in terms of their
origin and strength.

/7

Dipole-dipole interactions originate from the attraction between the positive end of one polar
molecule and the negative end of another, making them stronger than London dispersion forces,
which are caused by temporary fluctuations in electron distribution that create instantaneous
dipoles. Overall, dipole-dipole interactions are typically stronger than London dispersion forces.

Which element is most likely to form a hydrogen bond?

(O Carbon

O Hydrogen
QO Oxygen v
O Sodium

Hydrogen bonds are most commonly formed by elements that are highly electronegative, such as
oxygen, nitrogen, and fluorine. Among these, oxygen is often highlighted as a key element that readily
forms hydrogen bonds due to its strong electronegativity and ability to attract hydrogen atoms.

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

(1] Sharing of electrons v’

() Formation of ions

(] Typically between non-metals v’
(] High melting points
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Covalent bonds are characterized by the sharing of electron pairs between atoms, resulting in the
formation of molecules. They typically have specific bond angles and can vary in strength depending on
the number of shared electron pairs.

Which of the following molecules is nonpolar?

O H20
Oco2v
O NH3
O HCI

Nonpolar molecules are characterized by an even distribution of electrical charge, which means they do
not have distinct positive or negative poles. Common examples include molecules like methane (CH4)
and carbon dioxide (CO2).

What is the primary characteristic of a metallic bond?

(O Sharing of electron pairs
(O Transfer of electrons

O Delocalized electrons v’
O Hydrogen bonding

The primary characteristic of a metallic bond is the presence of a 'sea of electrons' that are delocalized
and free to move around, allowing for conductivity and malLEability.

Which theory is used to predict the geometry of molecules?

QO VSEPR Theory v
O Quantum Theory
(O Atomic Theory

O Kinetic Theory

The VSEPR (Valence Shell Electron Pair Repulsion) theory is used to predict the geometry of molecules
based on the repulsion between electron pairs around a central atom.

What is the typical result of an exothermic reaction in terms of energy?

O Energy is absorbed

O Energy is released v’

(O Energy remains constant

(O Energy is converted to mass
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Exothermic reactions release energy, typically in the form of heat, to the surroundings. This results in an
increase in temperature of the surrounding environment.

Which of the following compounds are likely to exhibit hydrogen bonding? (Select all that apply)

(JH20 v
() CH4

(JNH3 v
(JHF v

Compounds that contain hydrogen atoms bonded to highly electronegative atoms such as nitrogen,
oxygen, or fluorine are likely to exhibit hydrogen bonding. Therefore, look for these elements in the given
compounds to determine which can form hydrogen bonds.

Which of the following are true about VSEPR theory? (Select all that apply)

(J It predicts molecular shape v

(J It considers electron pair repulsions v’
(] It applies only to ionic compounds

(J It helps determine bond angles v

VSEPR theory, or Valence Shell Electron Pair Repulsion theory, is used to predict the geometry of
molecular structures based on the repulsion between electron pairs. It states that electron pairs will
arrange themselves to minimize repulsion, leading to specific molecular shapes.

Provide an example of a molecule with a trigonal planar shape and explain the factors that
contribute to this geometry.

/

An example of a molecule with a trigonal planar shape is boron trifluoride (BF3). The trigonal
planar geometry is due to the three bonding pairs of electrons around the boron atom, which are
arranged at 120-degree angles to minimize electron pair repulsion.

What factors influence the strength of an ionic bond? (Select all that apply)
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() Charge of the ions v’

() Size of the ions v

(J Electronegativity difference v’
(] Number of shared electrons

The strength of an ionic bond is influenced by the charge of the ions and the distance between them.
Higher charges and shorter distances result in stronger ionic bonds.

Which type of intermolecular force is the weakest?

(O Hydrogen Bond
O Dipole-Dipole Interactions
O lonic Bond
O London Dispersion Forces v/
The weakest type of intermolecular force is the London dispersion force, which arises from temporary

fluctuations in electron density that create instantaneous dipoles. These forces are generally weaker than
dipole-dipole interactions and hydrogen bonds.

Describe how electronegativity differences between atoms can determine the type of bond formed.

/

When two atoms form a bond, the difference in their electronegativity values indicates how
electrons are shared or transferred. If the difference is less than 0.5, a nonpolar covalent bond is
formed; between 0.5 and 1.7, a polar covalent bond is formed; and if the difference is greater than
1.7, an ionic bond is typically formed.
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