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1. What causes the high melting and boiling points of
alcohols?

A. Strong ionic bonds between molecules

B. Induced dipole-dipole interactions and hydrogen bonding
C. Van der Waals forces between non-polar chains

D. High molecular weight of alcohols

2. Which of the following statements about group 2 metals is
true?

A. All group 2 metal hydroxides are insoluble in water

B. Group 2 metal carbonates are more stable down the group
C. Group 2 metals do not react with acids

D. Group 2 metals form less soluble sulfates down the group

3. What is the ionic equation for the halide ion test involving
NaCl?

A. Na (+)(aq) + CI1 (-)(aq) = NaCl (s)
B. Ag (+)(aq) + Cl (-)(aq) - AgCl (s)
C. Ag (s) + Cl12 (g) = AgCl (s)

D. C1 (-)(aq) + Na (s) = NaCl (s)

4. How does charge density vary in P-orbitals?
A. It is constant throughout
B. It decreases with distance from the nucleus
C. It increases with distance from the nucleus
D. It is highest at the nucleus

5. In the context of equilibrium constants, what does a Kc
value greater than 1 indicate?

A. More reactants are present than products.
B. Equilibrium is shifted to the left.

C. More products are present than reactants.
D. Equilibrium is not yet reached.

Sample study guide. Visit https://aslevelchemistry.examzify.com for the full version



6. What occurs during a disproportionation reaction?
A. Different elements are oxidized and reduced
B. One element is both oxidized and reduced
C. A compound breaks into two simpler substances
D. Heat is absorbed from the surroundings

7. What does the term 'l1st ionisation energy' refer to?
A. The energy required to form an ion from a solid

B. The energy change for removing electrons from a mole of
gaseous atoms

C. The total energy for all electrons in a molecule

D. The energy released when an electron is added to a neutral
atom

8. What does the area under a Boltzmann distribution graph
represent?

A. The number of particles with zero energy
B. The total number of particles

C. The average energy of particles

D. The maximum energy of particles

9. During hydration of alkenes, what is the primary catalyst
used?

A. Nickel catalyst
B. H3PO4

C. H2S04

D. Fe catalyst

10. What is represented by the molecular ion peak on a mass
spectrum?

A. It shows the most abundant isotope

B. It corresponds to the relative molecular mass of the
compound

C. It is the lowest peak on the spectrum
D. It represents a mixture of compounds

Sample study guide. Visit https://aslevelchemistry.examzify.com for the full version



Answers

Sample study guide. Visit https://aslevelchemistry.examzify.com for the full version



SORNOURWN S
'WWWUJWOOUUUUU

c )

Sample study guide. Visit https://aslevelchemistry.examzify.com for the full version



Explanations

Sample study guide. Visit https://aslevelchemistry.examzify.com for the full version



1. What causes the high melting and boiling points of
alcohols?

A. Strong ionic bonds between molecules

B. Induced dipole-dipole interactions and hydrogen bonding
C. Van der Waals forces between non-polar chains
D. High molecular weight of alcohols

The high melting and boiling points of alcohols can be attributed primarily to hydrogen
bonding, which is a strong type of intermolecular force. In alcohols, the presence of the
hydroxyl (-OH) group allows for the formation of hydrogen bonds between the molecules.
This occurs because the hydrogen atom attached to the oxygen is highly polar, leading to
a significant attraction between the positively charged hydrogen of one alcohol molecule
and the negatively charged oxygen of another. These hydrogen bonds require a
considerable amount of energy to break, thus raising the melting and boiling points of
alcohols in comparison to those of substances that only exhibit weaker intermolecular
forces, such as Van der Waals forces. Although other interactions, like induced
dipole-dipole interactions, play a role in some contexts, they are not the primary factor in
the context of alcohols' melting and boiling points. Regarding the other options, while
ionic bonds are strong, they are not present in alcohols. The term "non-polar chains"
does not apply to alcohols that contain polar functional groups. Lastly, while molecular
weight can influence boiling and melting points, the strong hydrogen bonding has a more
pronounced effect in this case.

2. Which of the following statements about group 2 metals is
true?

A. All group 2 metal hydroxides are insoluble in water

B. Group 2 metal carbonates are more stable down the group
C. Group 2 metals do not react with acids

D. Group 2 metals form less soluble sulfates down the group

Group 2 metals, also known as alkaline earth metals, exhibit certain trends in their
chemical behavior and the solubility of their compounds as you move down the group in
the periodic table. The statement that group 2 metals form less soluble sulfates down the
group is accurate. As you move from beryllium to barium, the solubility of their sulfates
decreases. Beryllium sulfate is quite soluble in water, while barium sulfate is largely
insoluble. This trend is attributed to the increasing ionic size and decreasing lattice
energy of their sulfates as the size of the metal ion increases. Larger metal ions do not
stabilize the sulfate ion as effectively as smaller ions like beryllium, thus leading to lower
solubility for the heavier group 2 metal sulfates. This understanding helps clarify
specific trends in solubility for group 2 compounds and highlights important
characteristic behaviors of these metals.
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3. What is the ionic equation for the halide ion test involving
NaCl?

A. Na (+)(aq) + CI1 (-)(aq) —» NaCl (s)
B. Ag (+)(aq) + Cl1 (-)(aq) = AgCl (s)
C. Ag (s) + C12 (g) = AgCl (s)

D. C1 (-)(aq) + Na (s) = NaCl (s)

The correct answer involves the formation of a precipitate when a halide ion test is
conducted. In this specific case, sodium chloride (NaCl) serves as a source of chloride
ions (ClY) in solution. When silver nitrate (AgNOs) is added to this solution, the silver
ions (Ag*) react with the chloride ions to form silver chloride (AgCl), which is an
insoluble salt that precipitates out of solution. The ionic equation highlights the
essential reactants and products while omitting the spectator ions, which do not
participate in the chemical change. Therefore, it specifically shows the interaction
between the silver ions and chloride ions, leading to the formation of the solid silver
chloride. This demonstrates the principle of a precipitation reaction, where two aqueous
solutions combine to produce an insoluble compound. The other choices involve either
different forms of sodium or chloride compounds or suggest incorrect reactants. They do
not accurately depict the ionic equation for the formation of silver chloride from silver
ions and chloride ions in the context of the halide ion test. This reaction is fundamental
in qualitative analysis for detecting halide ions and is a key point in understanding
precipitation reactions in chemistry.

4. How does charge density vary in P-orbitals?
A. It is constant throughout
B. It decreases with distance from the nucleus
C. It increases with distance from the nucleus

D. It is highest at the nucleus

In P-orbitals, charge density refers to the probability of finding electrons at various
distances from the nucleus. P-orbitals have a distinct shape that is dumbbell-like,
extending outwards from the nucleus. The charge density does not remain constant nor
does it peak at the nucleus. Instead, it decreases as you move away from the nucleus. As
you get farther from the nucleus, the regions where the electron is likely to be found (the
lobes of the P-orbital) become less densely populated with charge. This is because the
probability of finding the electron decreases with distance due to the wave nature of
electrons and the shape of the orbital. The highest probability of finding an electron in a
P-orbital occurs further away from the nucleus, in line with the lobes of the orbital.
Therefore, the understanding of charge density in P-orbitals hinges on the shape and
spatial distribution of the orbitals, which show that while electrons may be found farther
from the nucleus, the density of charge diminishes closer to that region, supporting the
idea that charge density decreases with distance from the nucleus.
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5. In the context of equilibrium constants, what does a Kc
value greater than 1 indicate?

A. More reactants are present than products.
B. Equilibrium is shifted to the left.
C. More products are present than reactants.

D. Equilibrium is not yet reached.

A Kc value greater than 1 indicates that, at equilibrium, the concentration of products is
higher than that of reactants. The equilibrium constant (Kc) is a numerical expression of
the ratio of the concentrations of products to reactants for a given chemical reaction at
equilibrium. When Kc is greater than 1, it suggests that the equilibrium lies to the right,
favoring the formation of products. In other words, the reaction has proceeded to a
point where products are favored, and their concentrations exceed those of the reactants.
This supports the concept that a larger Kc signifies a larger quantity of products relative
to reactants at equilibrium, which is a critical understanding of chemical equilibria in
the study of reaction dynamics.

6. What occurs during a disproportionation reaction?

A. Different elements are oxidized and reduced
B. One element is both oxidized and reduced

C. A compound breaks into two simpler substances
D. Heat is absorbed from the surroundings

During a disproportionation reaction, a single substance undergoes both oxidation and
reduction simultaneously. This means that within the same reaction, one element
transforms into two different products: one that is oxidized (loses electrons) and one that
is reduced (gains electrons). For example, consider a situation where chlorine in its
elemental form CI12 is reacted, leading to the formation of chloride ions (Cl-) and chlorate
ions (C103-). In this reaction, some of the chlorine is oxidized to a higher oxidation state
in the chlorate ion, while other chlorine atoms are reduced to a lower oxidation state in
the chloride ion. This characteristic of disproportionation distinguishes it from other
reactions, where typically one reactant is solely oxidized while another is reduced.
Therefore, the core concept of a disproportionation reaction is precisely that one element
is both oxidized and reduced in a single process.
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7. What does the term 'lst ionisation energy' refer to?
A. The energy required to form an ion from a solid

B. The energv change for removing electrons from a mole of
gaseous atoms

C. The total energy for all electrons in a molecule

D. The energy released when an electron is added to a neutral
atom

The term '1st ionisation energy' specifically refers to the energy change associated with
the removal of one mole of electrons from one mole of gaseous atoms to form positively
charged ions. This process unfolds in the gas phase, emphasizing the significance of
overcoming the electrostatic attraction between the negatively charged electron and the
positively charged nucleus of an atom. Choosing the correct definition helps underscore
the significance of ionisation energy in understanding an element's reactivity and its
ability to form ions, which is fundamental in various chemical processes. The first
ionisation energy tends to increase across a period in the periodic table due to increasing
nuclear charge, affecting the attraction between the nucleus and the electrons. The
other options do not accurately define first ionisation energy. For example, the idea of
forming an ion from a solid misconstrues the phase involved in the ionisation process,
while the total energy for all electrons in a molecule doesn’t directly relate to the concept
of ionisation energy. Finally, the concept of energy released when an electron is added
pertains to electron affinity rather than ionisation. Thus, the definition that refers to the

removal of electrons from gaseous atoms captures the essence of what first ionisation
energy represents.

8. What does the area under a Boltzmann distribution graph
represent?

A. The number of particles with zero energy
B. The total number of particles

C. The average energy of particles

D. The maximum energy of particles

The area under a Boltzmann distribution graph represents the total number of particles
in the system. This type of distribution illustrates how the energies of particles in a gas
(or in a similar system) are distributed at a specific temperature. The y-axis typically
reflects the number of particles per unit energy interval, while the x-axis shows the
energy levels. Therefore, when you calculate the area under the curve across all energy
levels, it accounts for all the particles present within the system. This relationship
highlights how, although there are varying amounts of energy among the particles, the
total area under the graph remains indicative of the total count of particles. Each point
on the curve represents the relative number of particles at different energy levels, but
the entire area captures the overall population. Understanding this concept is crucial
when discussing thermodynamic properties and reactions, as it connects the microscopic
behavior of particles with macroscopic observable phenomena.
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9. During hydration of alkenes, what is the primary catalyst
used?

A. Nickel catalyst
B. H3PO4

C. H2S04

D. Fe catalyst

In the hydration of alkenes, phosphoric acid (H3PO4) serves effectively as a catalyst,
enhancing the reaction in which water is added across the double bond of the alkene to
form an alcohol. This process typically involves the electrophilic addition of a proton (H*)
from the acid to the alkene, followed by the nucleophilic attack of water on the
carbocation intermediate that is formed. H3PO4 is particularly suitable because it
provides a strong acidic medium that promotes the formation of the carbocation while
remaining in the reaction mixture, facilitating the conversion of the alkene without being
consumed in the process. This catalytic role is crucial, as it ensures that the reaction
proceeds efficiently, yielding a higher concentration of the desired alcohol product.
Other acids, such as sulfuric acid (H2S04), could also serve as catalysts but are less
commonly noted in certain contexts for hydration compared to H3PO4, primarily due to
the more favorable properties of phosphoric acid in specific aqueous conditions. The
preference for H3PO4 in this context highlights the importance of selecting the
appropriate catalyst to optimize reaction conditions and outcomes in organic chemistry.

10. What is represented by the molecular ion peak on a mass
spectrum?

A. It shows the most abundant isotope

B. It corresponds to the relative molecular mass of the
compound
C. It is the lowest peak on the spectrum

D. It represents a mixture of compounds

The molecular ion peak on a mass spectrum corresponds to the relative molecular mass
of the compound being analyzed. This peak represents the intact molecule of the
substance that has not undergone fragmentation during the ionization process. When a
compound is ionized in a mass spectrometer, it may gain or lose electrons, forming
positively charged ions. The molecular ion, often denoted as [M]+, reflects the total mass
of the molecule including all its atoms and provides crucial information for determining
the molecular formula. The height or intensity of this peak does not necessarily indicate
the most abundant isotope but rather the presence of the molecular ion itself.
Additionally, it is not typically the lowest peak on the spectrum, as many fragments can
produce smaller peaks due to their lower mass and higher abundance. Lastly, the
molecular ion peak does not represent a mixture of compounds, as it specifically relates
to a single molecular entity. Therefore, understanding the significance of the molecular
ion peak helps in deducing important details about the molecular structure and
composition of the substance under study.
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