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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 hybridization corresponds to three electron groups with zero lone
pairs?
A. sp
B. sp2
C. sp3
D. p

2. In ozonolysis of an alkene, what are the general carbonyl-containing
products?
A. Aldehydes and ketones
B. Carboxylic acids
C. Alcohols
D. Alkanes

3. Which force is described as second strongest after hydrogen bonds and
commonly referred to as the attraction between an ion and a polar bond?
A. Hydrogen Bonds
B. Ion-Dipole Interactions
C. London Forces
D. Dipole-Dipole Interactions

4. Why is amide nitrogen far less basic than amine nitrogen?
A. Resonance with carbonyl delocalizes lone pair, reducing basicity
B. Amides lack lone pairs
C. Amides are sp3 and less available
D. Amide nitrogen is more electron-rich increasing acidity

5. In 1H NMR, which region is commonly associated with aliphatic protons?
A. 0–1 ppm
B. 2–4 ppm
C. 0–3 ppm
D. 4–6 ppm
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6. Which nitrogen is more basic?
A. Amide nitrogen
B. Amine nitrogen
C. Nitrile nitrogen
D. None of the above

7. Define conjugation and explain how it stabilizes molecules.
A. Overlap of p orbitals across adjacent pi bonds or lone pairs, enabling

delocalization that lowers energy.
B. Localized sigma bonds with no delocalization
C. Formation of three-dimensional bulky structures
D. Absence of any electron delocalization

8. Electronegativity is defined as what property?
A. The energy required to remove an electron
B. The measure of atom size
C. Ability to attract electrons
D. The energy required to add an electron

9. Bronsted-Lowry acid is
A. Proton donor.
B. Proton acceptor.
C. Electron donor.
D. Electron acceptor.

10. What is the overall order of a reaction with rate law rate = k[A][B]?
A. Third order
B. Zero order
C. First order
D. Second order
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Answers
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1. B
2. A
3. B
4. A
5. C
6. B
7. A
8. C
9. A
10. D

Sample study guide, visit https://tamu-chem222exam1.examzify.com
for the full version with hundreds of practice questions 9

SAMPLE



Explanations
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1. Which hybridization corresponds to three electron groups with zero lone
pairs?
A. sp
B. sp2
C. sp3
D. p

Hybridization adjusts to the number of electron groups around the central atom. When there are three electron
groups and no lone pairs, these three areas of electron density arrange themselves in a plane at about 120
degrees from each other, giving a trigonal planar geometry. To achieve three equivalent bonding directions in
that plane, the central atom uses three sp2 hybrid orbitals, formed by mixing one s orbital with two p orbitals.
Each of these sp2 orbitals forms a sigma bond to a substituent. The remaining unhybridized p orbital can
participate in pi bonding if a double bond is present elsewhere, but with three bonding groups and zero lone
pairs, you still have three sigma bonds arranged trigonal planar. By contrast, sp would correspond to two
electron groups (linear), sp3 to four electron groups (tetrahedral), and a single p orbital isn’t a complete hybrid
that can produce the required three directional bonds.

2. In ozonolysis of an alkene, what are the general carbonyl-containing
products?
A. Aldehydes and ketones
B. Carboxylic acids
C. Alcohols
D. Alkanes

Ozonolysis cleaves a double bond to place a carbonyl on each of the two carbons that were part of the double
bond. The nature of those carbonyls depends on what is attached to each carbon: if a carbon bears at least one
hydrogen, the resulting carbonyl is an aldehyde; if a carbon has two carbon substituents, the carbonyl is a
ketone. So, in typical ozonolysis products, you mainly get aldehydes and ketones. For terminal alkenes you can
see formaldehyde on the end, which is still an aldehyde, while internal positions yield aldehyde or ketone
fragments depending on substituents. If the workup involves oxidation rather than reduction, aldehydes can be
further oxidized to carboxylic acids, but the standard outcome of ozonolysis itself is aldehydes and ketones.

3. Which force is described as second strongest after hydrogen bonds and
commonly referred to as the attraction between an ion and a polar bond?
A. Hydrogen Bonds
B. Ion-Dipole Interactions
C. London Forces
D. Dipole-Dipole Interactions

The force being described is about the electrostatic attraction between a charged ion and the partial charges of a
polar molecule’s bond. This ion-dipole interaction is typically very strong because the full charge on the ion
creates a strong electric field that aligns and stabilizes the dipole of the polar molecule. It tends to be stronger
than dipole-dipole interactions (between two polar molecules) and London dispersion forces (induced, nonpolar
interactions), and is commonly cited as the second strongest type of intermolecular force after hydrogen
bonding. In solutions, for example, ions solvent molecules through these ion-dipole interactions, which helps
explain many solvation phenomena.

Sample study guide, visit https://tamu-chem222exam1.examzify.com
for the full version with hundreds of practice questions 11

SAMPLE



4. Why is amide nitrogen far less basic than amine nitrogen?
A. Resonance with carbonyl delocalizes lone pair, reducing basicity
B. Amides lack lone pairs
C. Amides are sp3 and less available
D. Amide nitrogen is more electron-rich increasing acidity

The key idea is that basicity comes from the lone pair on nitrogen being available to accept a proton. In an
amide, that lone pair participates in resonance with the adjacent carbonyl. Delocalization puts electron density
into the C=O bond, forming partial N=C–O− character in one form and N+, O− in another. This resonance
stabilizes the amide but makes the nitrogen lone pair much less available to bond to a proton, so amide nitrogen
is far less basic than in amines.  Because of this resonance, the amide nitrogen is effectively part of a
conjugated, planar, sp2 system, not a free, localized lone pair like in amines. That’s why the lone pair isn’t as
accessible for protonation.  The other statements aren’t correct: amides do have a lone pair that’s delocalized;
the nitrogen is not sp3 but sp2 due to resonance; and saying the amide nitrogen is more electron-rich would
imply stronger basicity, which isn’t the case.

5. In 1H NMR, which region is commonly associated with aliphatic protons?
A. 0–1 ppm
B. 2–4 ppm
C. 0–3 ppm
D. 4–6 ppm

Aliphatic protons, which sit on sp3 carbons away from strong deshielding groups, are shielded and show up
upfield in 1H NMR. That puts their signals in the lower end of the spectrum, typically from about 0 to 3 ppm. For
example, a terminal methyl in an alkane often appears near 0.9 ppm, a methylene around 1.3 ppm, and a methine
around 1.5–2.0 ppm. Protons that are closer to electronegative atoms or to π systems can shift a bit farther
downfield, but many alkyl protons still fall within the 0–3 ppm region. By contrast, vinyl and aromatic protons
appear much further downfield, around 6–8 ppm. So the region commonly associated with aliphatic protons is
0–3 ppm.

6. Which nitrogen is more basic?
A. Amide nitrogen
B. Amine nitrogen
C. Nitrile nitrogen
D. None of the above

Basicity here hinges on how available the nitrogen’s lone pair is to accept a proton. In amines, the lone pair sits
on an sp3-hybridized nitrogen and isn’t involved in resonance with other groups, so protonation to form an
ammonium ion is readily achieved. That makes amine nitrogens the most basic of the three.  In amides, the
nitrogen’s lone pair is delocalized into the adjacent carbonyl through resonance, giving partial N–C=O character.
This delocalization pulls electron density away from the lone pair and greatly reduces its availability to accept a
proton, so amide nitrogens are very weak bases.  In nitriles, the nitrogen is part of a C≡N triple bond. The lone pair
isn’t engaged in stabilization by a carbonyl resonance, but the high electronegativity and the hybridization
involved make its lone pair less available for protonation than in a typical amine, though more accessible than in
an amide. Overall, the amine nitrogen is the most basic among these.  So, the amine nitrogen is the best base
because its lone pair is free from resonance and readily protonates.
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7. Define conjugation and explain how it stabilizes molecules.
A. Overlap of p orbitals across adjacent pi bonds or lone pairs, enabling

delocalization that lowers energy.
B. Localized sigma bonds with no delocalization
C. Formation of three-dimensional bulky structures
D. Absence of any electron delocalization

Conjugation is the overlap of p orbitals on adjacent atoms, allowing electrons to delocalize across several atoms
in a chain or ring. This shared electron density lowers the overall energy of the system, giving added stability
compared to when the electrons are confined to individual localized bonds. The delocalized electrons spread out
over more atoms, reducing repulsion and smoothing energy differences between bonds, which is why conjugated
systems often behave more stably than their non-delocalized counterparts.  Localized sigma bonds don’t
provide this kind of delocalization, so they don’t gain the extra stabilization from spreading electron density. The
absence of any electron delocalization likewise means no conjugation is present. And forming merely bulky,
three-dimensional structures doesn’t address the electronic stabilization produced by p-orbital overlap in
conjugated systems.

8. Electronegativity is defined as what property?
A. The energy required to remove an electron
B. The measure of atom size
C. Ability to attract electrons
D. The energy required to add an electron

Electronegativity is the tendency of an atom to attract electrons toward itself in a chemical bond. This quality
explains why, when two atoms share electrons, the more electronegative atom pulls the shared electrons closer,
generating partial negative charge on itself and partial positive on the other atom. It’s a property that helps
predict bond polarity and molecular behavior, and it’s distinct from ionization energy (the energy to remove an
electron) or electron affinity (the energy change when adding an electron), as well as from simply the size of the
atom.

9. Bronsted-Lowry acid is
A. Proton donor.
B. Proton acceptor.
C. Electron donor.
D. Electron acceptor.

In the Bronsted-Lowry view, an acid is defined by its ability to donate a proton (H+). When an acid meets a base,
the acid transfers that proton to the base, forming the conjugate base of the acid and the conjugate acid of the
base. For example, hydrochloric acid donates a proton to water, so HCl acts as the acid and water acts as the
base, yielding Cl− and H3O+. The notion that an acid is a proton donor is what distinguishes Bronsted-Lowry
acids from bases. The terms proton acceptor and electron donor/acceptor refer to other concepts (a base
accepts a proton in this framework, and electron transfer ideas describe Lewis acids and bases), so they don’t
define Bronsted-Lowry acids.
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10. What is the overall order of a reaction with rate law rate = k[A][B]?
A. Third order
B. Zero order
C. First order
D. Second order

The overall order is found by adding the exponents of the concentrations in the rate law. In rate = k[A][B], each
concentration is first order, so the total order is 1 + 1 = 2. That makes it a second-order process. This often
describes bimolecular steps where two species collide. If A and B are actually the same species, rate = k[A]^2,
which is still second order because the exponent sum is 2. The rate constant for a second-order reaction has
units of M^-1 s^-1, and the rate varies with concentration such that doubling both A and B makes the rate go up
by a factor of four, while changing only one concentration by a factor x changes the rate by x.
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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://tamu-chem222exam1.examzify.com

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