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1. What is gas chromatography (GC) mainly used for?
A. Separating and analyzing volatile compounds
B. Measuring pH levels
C. Reducing particle size
D. Titrating unknown solutions

2. Which process is used to separate components in a mixture
based on their volatility?
A. Filtration
B. Distillation
C. Chromatography
D. Sublimation

3. What does a reducing agent do in a chemical reaction?
A. Gains electrons
B. Loses electrons
C. Is oxidized
D. Forms a precipitate

4. Which factor influences the absorbance of a colored
substance?
A. Temperature of the solution
B. Concentration of compound
C. Volume of solvent
D. Type of light source

5. What type of indicators are used to determine calcium and
magnesium ions?
A. pH indicators
B. Redox indicators
C. Exclusion indicators
D. Complexometric indicators
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6. How many mL of water must be added to 300 mL of 0.75 M
HCl to dilute the solution to 0.25 M?
A. 900 mL
B. 600 mL
C. 300 mL
D. 930 mL

7. What volume of concentrated nitric acid (10.0 M) is
required to make 300 mL of a 2.5 M nitric acid solution?
A. 50 mL
B. 75 mL
C. 100 mL
D. 125 mL

8. Which type of volumetric glassware is primarily used in
volumetric analysis?
A. Flask
B. Biuret
C. Balance
D. Desiccators

9. Which ions are produced when acetic acid (CH3COOH) is
dissolved in water?
A. H+ and COOH-
B. CH3 and COOH-
C. CH3COO- and H+
D. CH3COO- and OH-

10. In chromatography, what is the term used to describe the
distance traveled by the analyte divided by the distance
traveled by the mobile phase?
A. Retention time
B. Retention factor
C. Separation efficiency
D. Chromatographic yield
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1. A
2. B
3. B
4. B
5. C
6. B
7. B
8. B
9. C
10. B
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1. What is gas chromatography (GC) mainly used for?
A. Separating and analyzing volatile compounds
B. Measuring pH levels
C. Reducing particle size
D. Titrating unknown solutions

Gas chromatography (GC) is a powerful analytical technique primarily used for
separating and analyzing volatile compounds in a mixture. The fundamental principle of
GC involves vaporizing a sample and then passing it through a column that contains a
stationary phase. The different components in the sample travel through the column at
varying rates based on their individual volatilities and affinities for the stationary phase.
This separation allows for the qualitative and quantitative analysis of the components as
they elute from the column and are detected by a suitable detector.  The capability of GC
to handle gases and vaporized samples makes it particularly suited for analyzing
substances like hydrocarbons, solvents, and other volatile organic compounds, which are
commonly encountered in various fields, including environmental monitoring, food and
flavor analysis, and forensic science.   This contrasts with other methods mentioned,
which do not focus on the separation of gaseous or volatile samples. For example,
measuring pH levels involves titration techniques or special instruments unrelated to the
separation of volatile substances, while reducing particle size and titrating unknown
solutions address different aspects of chemical analysis altogether. Thus, gas
chromatography's primary application lies firmly within the realm of separating and
analyzing volatile compounds.

2. Which process is used to separate components in a mixture
based on their volatility?
A. Filtration
B. Distillation
C. Chromatography
D. Sublimation

The process that separates components in a mixture based on their volatility is
distillation. Distillation works by heating a liquid mixture to create vapor, which then
condenses back into a liquid at lower temperatures. Different components in the mixture
have varying boiling points, meaning they will vaporize and condense at different
temperatures. This allows for the separation of the components as they are collected at
different stages during the process.  For instance, in a simple distillation setup, the
mixture is heated, and as the temperature rises, the component with the lowest boiling
point vaporizes first. This vapor then travels through a condenser, where it cools and
returns to a liquid state, while the remaining components, which require higher
temperatures to vaporize, remain in the original container. By controlling the
temperature and collecting the distillate at different points, pure fractions of each
component can be obtained.  Other methods, such as chromatography and sublimation,
do have unique applications for separation but do not fundamentally rely on volatility in
the same straightforward manner as distillation. Chromatography separates based on the
distribution of components between stationary and mobile phases, while sublimation
involves a solid transforming directly to vapor without passing through a liquid state.
Filtration separates based on particle size, which is not
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3. What does a reducing agent do in a chemical reaction?
A. Gains electrons
B. Loses electrons
C. Is oxidized
D. Forms a precipitate

In a chemical reaction, a reducing agent is characterized by its ability to lose electrons.
When a reducing agent loses electrons, it facilitates the reduction of another substance
by providing those electrons. This process is essential in redox (reduction-oxidation)
reactions, where one species is reduced (gains electrons) while the other is oxidized
(loses electrons).  By losing electrons, the reducing agent undergoes oxidation, which
means it effectively increases its oxidation state. This transformative role is vital for
driving many chemical reactions in analytical chemistry and other fields. For instance, in
organic chemistry, reducing agents such as lithium aluminum hydride (LiAlH4) or
sodium borohydride (NaBH4) are employed to reduce carbonyl compounds to alcohols by
donating electrons to them.  This loss of electrons is what distinguishes reducing agents
from other agents in chemical reactions. While the action of gaining electrons or forming
precipitates pertains to different roles, those don't define the role of a reducing agent.
Hence, the accurate description of a reducing agent is one that loses electrons,
facilitating the reduction process within a reaction.

4. Which factor influences the absorbance of a colored
substance?
A. Temperature of the solution
B. Concentration of compound
C. Volume of solvent
D. Type of light source

The absorbance of a colored substance is primarily influenced by the concentration of the
compound in accordance with Beer-Lambert Law. This law states that absorbance is
directly proportional to the concentration of the absorbing species. Therefore, as the
concentration of the colored substance increases, the absorbance increases
correspondingly, assuming that the path length and wavelength of light remain constant.
Other factors, while they can affect absorbance measurements, do not have the same
direct and consistent relationship. For example, the temperature of the solution might
influence the color intensity and stability of a compound, but it does not directly change
the absorbance in a predictable manner. Similarly, the volume of solvent affects the final
solution and can dilute the analyte, but it is the concentration that directly impacts
absorbance measurements. The type of light source can determine the wavelengths
available for absorption but does not influence the fundamental relationship between
concentration and absorbance itself. Thus, the concentration of the compound is the key
factor that dictates the absorbance of the colored substance.
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5. What type of indicators are used to determine calcium and
magnesium ions?
A. pH indicators
B. Redox indicators
C. Exclusion indicators
D. Complexometric indicators

The appropriate choice for determining calcium and magnesium ions is complexometric
indicators. These indicators are specifically designed to signal the end point of titrations
involving metal ions through the formation of stable complexes.  Complexometric
titrations often employ a chelating agent, such as EDTA (ethylenediaminetetraacetic
acid), which can bind to metal ions like calcium and magnesium to form a colored
complex. Complexometric indicators change color when they form a complex with the
metal ion, allowing for a visual determination of the completion of the reaction. This
property makes them invaluable in analytical chemistry for assessing concentrations of
these ions in various samples.  In contrast, pH indicators primarily change color based on
the acidity or basicity of the solution rather than specific metal ions. Redox indicators
serve a similar purpose in redox titrations, changing color based on electron transfer
processes. Exclusion indicators are not common in this context; their application is
mainly limited to certain types of chromatography or separation techniques. Thus,
complexometric indicators stand out for their effectiveness in directly indicating the
presence of calcium and magnesium through complexation.

6. How many mL of water must be added to 300 mL of 0.75 M
HCl to dilute the solution to 0.25 M?
A. 900 mL
B. 600 mL
C. 300 mL
D. 930 mL

To determine how much water must be added to dilute a solution, you can use the
concept of dilution, which is based on the principle that the number of moles of solute
remains constant before and after dilution. The formula that describes this relationship
is:  C1V1 = C2V2,  where: - C1 is the initial concentration (0.75 M), - V1 is the initial
volume (300 mL), - C2 is the final concentration (0.25 M), and - V2 is the final volume
after dilution.  First, you calculate the total number of moles of HCl in the original
solution:  Moles of HCl = C1 × V1 = 0.75 M × 0.300 L = 0.225 moles.  Next, set this equal
to the moles in the diluted solution:  0.225 moles = C2 × V2.  By substituting the final
concentration into the equation:  0.225 moles = 0.25 M × V2, V2 = 0.225 moles / 0.25 M
= 0.9 L = 900 mL.  This means the final volume of the solution after dilution

10Sample study guide. Visit https://analyticalchemistry.examzify.com for the full version

SA
M

PLE



7. What volume of concentrated nitric acid (10.0 M) is
required to make 300 mL of a 2.5 M nitric acid solution?
A. 50 mL
B. 75 mL
C. 100 mL
D. 125 mL

To determine the volume of concentrated nitric acid needed to prepare a diluted solution
of a specified molarity, the concept of dilution can be applied, which is expressed
mathematically by the formula:  C₁V₁ = C₂V₂  In this equation: - C₁ is the concentration of
the concentrated solution (10.0 M), - V₁ is the volume of the concentrated solution that
we need to find, - C₂ is the concentration of the diluted solution (2.5 M), and - V₂ is the
final volume of the diluted solution (300 mL).  By substituting the known values into the
equation:  (10.0 M)(V₁) = (2.5 M)(300 mL)  This simplifies to:  10.0V₁ = 750  To find V₁,
divide both sides by 10.0:  V₁ = 750 / 10.0 = 75 mL  Thus, 75 mL of concentrated nitric
acid is required to make 300 mL of a 2.5 M solution. This calculation allows for the
precise preparation of solutions in analytical chemistry, ensuring that the desired
concentration is achieved through accurate measurement and understanding

8. Which type of volumetric glassware is primarily used in
volumetric analysis?
A. Flask
B. Biuret
C. Balance
D. Desiccators

The primary type of volumetric glassware used in volumetric analysis is the burette.
Burettes are designed to deliver precise volumes of liquid, making them essential for
titration processes where exact measurements are critical. They typically have a
graduated scale that allows for easy reading of the liquid level, and they are equipped
with a stopcock to control the flow of liquid, ensuring accuracy in dispensing.  In
volumetric analysis, accuracy and precision are crucial, especially when determining
concentrations or reacting volumes. Burettes allow for titrations to be performed in a
controlled manner, enabling the analyst to add a titrant dropwise until the endpoint is
reached, which is often indicated by a change in color of an indicator in the solution. 
Other glassware types mentioned, such as flasks and desiccators, serve different
purposes in the laboratory. Flasks, like volumetric flasks, are used for preparing specific
volumes of solutions but do not allow for the same level of control in dispensing liquids
as a burette does. Desiccators are used for drying samples and maintaining a low
humidity environment, rather than for measuring or mixing liquids. Thus, the burette is
specifically tailored for the requirements of volumetric analysis.
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9. Which ions are produced when acetic acid (CH3COOH) is
dissolved in water?
A. H+ and COOH-
B. CH3 and COOH-
C. CH3COO- and H+
D. CH3COO- and OH-

When acetic acid (CH3COOH) is dissolved in water, it undergoes a partial ionization
process, resulting in the formation of ions. Acetic acid is a weak acid, and it dissociates
in water according to the following equilibrium:  \[ \text{CH}_3\text{COOH}
\rightleftharpoons \text{H}^+ + \text{CH}_3\text{COO}^- \]  In this process, the acetic
acid donates a proton (H+) to water, generating a hydronium ion (H3O+) and the acetate
ion (CH3COO^-). The acetate ion is the conjugate base of acetic acid and plays a crucial
role in the acid-base chemistry involved.  The ions produced when acetic acid is dissolved
in water are H+ ions and acetate ions (CH3COO^-). This accurately represents the
dissociation of acetic acid, making the choice of acetate and hydrogen ions as the correct
answer valid.  Other options do not reflect the accurate dissociation products of acetic
acid. For instance, the presence of CH3 or COOH- in the other choices does not match
any of the typical ions formed during the

10. In chromatography, what is the term used to describe the
distance traveled by the analyte divided by the distance
traveled by the mobile phase?
A. Retention time
B. Retention factor
C. Separation efficiency
D. Chromatographic yield

The term that describes the distance traveled by the analyte divided by the distance
traveled by the mobile phase is known as the retention factor. This is a crucial parameter
in chromatography, as it provides insight into the interaction between the analyte and
the stationary phase compared to the mobile phase. The retention factor is typically
calculated by dividing the distance traveled by the spot or band of the analyte on the
chromatogram by the distance traveled by the solvent front.   A higher retention factor
indicates that the analyte interacts more strongly with the stationary phase and less with
the mobile phase, while a lower retention factor suggests the opposite. This ratio helps in
the identification and characterization of compounds during chromatographic
separation. The retention factor is an important concept because it allows chemists to
compare results across different experiments and conditions, serving as a consistent
metric for analyte behavior in various systems.   In contrast, retention time refers to the
specific time taken for an analyte to pass through the system, while separation efficiency
relates to how effectively the chromatographic process separates different components.
Chromatographic yield refers to the amount of analyte recovered relative to the amount
injected, which does not directly relate to the distances traveled as described in the
question.
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