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IntroductionIntroduction
Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide
This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:
1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.
2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes).
Review a handful of questions, reflect on the explanations.
3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.
4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.
5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.
6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions
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1. Which statement correctly contrasts mass percent and
mole percent in a solution?
A. Mass percent uses mass of solute per total mass of solution;

mole percent uses moles of solute per total moles of solution.
B. Mass percent uses mass of solute per total mass; mole

percent uses moles of solute per total moles.
C. Mass percent uses moles of solute per total mass; mole

percent uses mass of solute per total moles.
D. Mass percent uses mass of solvent per total mass; mole

percent uses moles of solvent per total moles.

2. Which equation represents the ideal gas law?
A. PV = nRT
B. P = nRT / V
C. PV = RT / n
D. P = VnRT

3. Which term describes the growth of organisms within plant
components and is not considered a corrosion mechanism?
A. Biofouling
B. Erosion
C. Microbial-induced corrosion
D. Sedimentation

4. Which term describes the combination of elements formed
by transferring or sharing electrons?
A. Element
B. Mixture
C. Compound
D. Solution

5. What is the primary purpose of Steam Generator Blowdown
in a nuclear plant?
A. Fresh feedwater impurities only
B. Steam Generator Blowdown removes deposits and dissolved

solids
C. Vent excess steam
D. Reduce radiation by shielding
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6. In Beer-Lambert law, what does A stand for?
A. Absorbance.
B. Absorptivity.
C. Path length.
D. Concentration.

7. What are common impurity sources described for boiling
water reactors (BWRs)?
A. Dissolved oxygen; sulfates; ammonia
B. Chloride ions; nitrates; calcium
C. Dissolved oxygen; sulfates; ammonia
D. Carbonates; chlorides; nitrates

8. Valence numbers are generally within which range?
A. -1 to +1
B. -2 to +2
C. -4 to +4
D. -6 to +6

9. In a saturated solution, what is the correct description of
the solubility product constant Ksp?
A. Ion product equals Ksp when precipitation has begun but not

progressed.
B. Ion product greater than Ksp means solution is at

equilibrium.
C. Ion product equals Ksp indicates the solution is saturated

and at equilibrium.
D. Ion product cannot be used to infer saturation.

10. Which statement best describes the activation energy Ea
in the Arrhenius equation?
A. Ea represents the energy barrier that must be overcome for

reaction to occur; higher Ea lowers rate constant.
B. Ea is the pre-exponential factor.
C. Ea is the gas constant.
D. Ea has no effect on the rate.
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Answers
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1. A
2. C
3. A
4. C
5. B
6. A
7. C
8. C
9. C
10. A
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Explanations
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1. Which statement correctly contrasts mass percent and
mole percent in a solution?
A. Mass percent uses mass of solute per total mass of solution;

mole percent uses moles of solute per total moles of solution.
B. Mass percent uses mass of solute per total mass; mole

percent uses moles of solute per total moles.
C. Mass percent uses moles of solute per total mass; mole

percent uses mass of solute per total moles.
D. Mass percent uses mass of solvent per total mass; mole

percent uses moles of solvent per total moles.
Mass percent and mole percent express how much of a component sits in the whole
solution, but they use different bases. Mass percent is the mass of the solute divided by
the total mass of the solution, multiplied by 100. Mole percent is the amount in moles of
the solute divided by the total moles of all components in the solution, multiplied by 100.
So the best description is that mass percent uses mass relative to the total mass of the
solution, while mole percent uses moles relative to the total moles of the solution. The
other ways to phrase it either switch mass and moles, refer to the solvent instead of the
whole solution, or mix up the basis, which is why they’re not correct.

2. Which equation represents the ideal gas law?
A. PV = nRT
B. P = nRT / V
C. PV = RT / n
D. P = VnRT

The idea is that the ideal gas law links pressure, volume, temperature, and amount of gas
through a single relationship: PV = nRT. This equation shows that for a given amount of
gas at a fixed temperature, pressure and volume are inversely related—the product PV
stays proportional to nT.  You can also express the same relationship by solving for
pressure: P = nRT / V. This makes the inverse P–V dependence explicit: doubling the
volume while keeping n and T the same halves the pressure.  The form PV = RT / n would
imply that the pressure-volume product scales with RT divided by n, which ignores the
expected direct proportionality to the amount of gas. In other words, it misplaces the
factor of n and does not match how PV responds to changing n.  The form P = VnRT
would suggest pressure increases with volume, which contradicts the inverse relationship
between pressure and volume in the ideal gas law (at fixed n and T). It also breaks the
correct dimensional relationship between the variables.  Overall, the canonical
expression PV = nRT (or its rearranged form P = nRT / V) correctly represents the ideal
gas law.
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3. Which term describes the growth of organisms within plant
components and is not considered a corrosion mechanism?
A. Biofouling
B. Erosion
C. Microbial-induced corrosion
D. Sedimentation

Biofouling describes the growth and accumulation of organisms on internal surfaces of
plant components, often forming biofilms that clog lines and affect flow and heat
transfer. This is a biological fouling phenomenon, not a chemical or electrochemical
deterioration of the material, so it isn’t classified as a corrosion mechanism.
Microbial-induced corrosion is the actual corrosion process where microbes contribute to
material loss, so it fits under corrosion, not under general organism growth. Erosion is
the physical wearing away of material by fluid flow, and sedimentation is the settling of
particles; neither describes living organisms growing on surfaces. Therefore, the term
that fits the description is biofouling.

4. Which term describes the combination of elements formed
by transferring or sharing electrons?
A. Element
B. Mixture
C. Compound
D. Solution

When atoms come together by transferring or sharing electrons, they form chemical
bonds that hold them in a definite arrangement. This creates a substance made from two
or more elements in fixed proportions, known as a compound. The key idea is that the
elements are chemically bonded, giving new properties that are different from the
individual elements.  An element is just a pure type of atom. A mixture is a physical
combination of substances that are not bonded, so its components can usually be
separated by physical means. A solution is a special kind of mixture where one substance
dissolves in another at the molecular level, but the components are not chemically
bonded to each other. Therefore, the term that describes two or more elements bonded
together to form a new substance is a compound.
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5. What is the primary purpose of Steam Generator Blowdown
in a nuclear plant?
A. Fresh feedwater impurities only
B. Steam Generator Blowdown removes deposits and dissolved

solids
C. Vent excess steam
D. Reduce radiation by shielding

The main idea is impurity control in the steam generator’s secondary side. As feedwater
is boiled and turned into steam, minerals and corrosion products can become
concentrated in the water circulating in the steam generator. If these dissolved solids
and deposits build up, they form scale on heat-transfer surfaces, reduce heat transfer
efficiency, and can accelerate corrosion of the tubes. Steam Generator Blowdown
periodically dumps a portion of that water and replaces it with fresh makeup water,
thereby removing the concentrated impurities and any deposits. This keeps the chemistry
and concentration within design limits, preserving heat transfer performance and tube
integrity.  That’s why removing deposits and dissolved solids is the best description of its
primary purpose. The other options don’t capture the main function: it’s not about
venting excess steam, shielding radiation as the primary goal, or focusing solely on
impurities in fresh feedwater.

6. In Beer-Lambert law, what does A stand for?
A. Absorbance.
B. Absorptivity.
C. Path length.
D. Concentration.

Absorbance is the measure of how much light is removed as it passes through a sample.
In the Beer-Lambert law, absorbance is defined as A = -log10(I/I0), where I0 is the
incident light intensity and I is the transmitted light intensity after the sample. This
makes A a dimensionless quantity that increases as more light is absorbed. The law also
shows A = εlc, meaning absorbance grows with higher concentration (c) and longer path
length (l), with ε being the molar absorptivity that depends on the substance and the
light wavelength. So the letter A stands for absorbance, not absorptivity, path length, or
concentration.
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7. What are common impurity sources described for boiling
water reactors (BWRs)?
A. Dissolved oxygen; sulfates; ammonia
B. Chloride ions; nitrates; calcium
C. Dissolved oxygen; sulfates; ammonia
D. Carbonates; chlorides; nitrates

In BWR water chemistry, the focus is on impurities that drive corrosion, radiolysis
effects, and deposits on reactor components. Dissolved oxygen stands out because it is a
strong oxidizer that readily attacks metal surfaces, promoting corrosion of stainless
steels and other alloys used in the reactor internals; keeping oxygen down is essential to
limit corrosion rates. Sulfates are another concern, coming from trace impurities or
cleaning processes; under reactor conditions, sulfate-related species can contribute to
corrosive attack and deposition, so controlling sulfate levels helps protect surfaces and
reduce buildup. Ammonia is used in the plant to help control the pH of the feedwater and
condensate system, buffering the water to a more alkaline state, which reduces corrosion
of metal surfaces. Together, these three—dissolved oxygen, sulfates, and ammonia—are
commonly described as impurity sources in BWRs because they directly influence
corrosion behavior and water chemistry management.

8. Valence numbers are generally within which range?
A. -1 to +1
B. -2 to +2
C. -4 to +4
D. -6 to +6

Valence numbers show how many electrons an atom tends to gain, lose, or share in
bonding—essentially how many bonds it commonly forms. In everyday bonding scenarios,
main-group elements can reach about four bonds (carbon is the archetype, tetravalent),
so valence states commonly fall within a practical range from -4 to +4. The negative side
reflects gaining electrons (negative oxidation states), while the positive side reflects
losing electrons (positive oxidation states). There are exceptions with heavier elements
and transition metals that can exhibit higher oxidation states, but for standard contexts
this -4 to +4 spread covers the typical cases you’ll encounter. The other ranges are either
too narrow to include common valences or too broad for everyday chemistry where
extreme states are rare.
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9. In a saturated solution, what is the correct description of
the solubility product constant Ksp?
A. Ion product equals Ksp when precipitation has begun but not

progressed.
B. Ion product greater than Ksp means solution is at

equilibrium.
C. Ion product equals Ksp indicates the solution is saturated

and at equilibrium.
D. Ion product cannot be used to infer saturation.

For a sparingly soluble salt, the solubility product constant Ksp represents the condition
where dissolution and precipitation balance each other. In a saturated solution, the
concentrations of the ions are just right so that the ion product—multiplying the ion
concentrations in the dissolution stoichiometry—equals Ksp. That equality shows the
system is at equilibrium with the solid; the solution cannot dissolve more salt unless
conditions change.  If the ion product were smaller than Ksp, the solution would be
unsaturated and more solid could dissolve to reach saturation. If the ion product were
larger than Ksp, the solution would be supersaturated and precipitate would form until
the ion product returns to Ksp. Therefore, the statement that the ion product equals Ksp
indicates the solution is saturated and at equilibrium is the correct one.

10. Which statement best describes the activation energy Ea
in the Arrhenius equation?
A. Ea represents the energy barrier that must be overcome for

reaction to occur; higher Ea lowers rate constant.
B. Ea is the pre-exponential factor.
C. Ea is the gas constant.
D. Ea has no effect on the rate.

Activation energy is the energy hurdle that reactant molecules must gain to reach the
transition state and form products. In the Arrhenius equation k = A exp(-Ea/(RT)), Ea sits
in the exponent, so at a given temperature a larger Ea makes the exponential term
smaller, reducing the rate constant k and slowing the reaction. Conversely, a smaller Ea
makes it easier for molecules to overcome the barrier, increasing the rate. The
pre-exponential factor A is a separate term that reflects how often collisions occur and
how favorably they are oriented, while R is just the gas constant. So Ea truly represents
the energy barrier and higher Ea lowers the rate.
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Next StepsNext Steps
Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://nantelchemengrfundamentals.examzify.com

We wish you the very best on your exam journey. You've got this!
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