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Acs Final Exam Study Guide

Introduction: Conquering the ACS
Final Exam

The  American  Chemical  Society  (ACS)  final  exam is  a
benchmark  assessment  for  undergraduate  chemistry
students  across  the  United  States.  Whether  you  are
enrolled in General Chemistry, Organic Chemistry, or a
specialized  upper-division  course,  this  standardized
examination  evaluates  your  mastery  of  core  chemical
principles,  problem-solving  abilities,  and  conceptual
understanding. For many students, the ACS final exam can
feel overwhelming due to its broad scope and rigorous
format. However, with a well-structured ACS final exam
study guide, you can approach the test with confidence
and  clarity.  This  article  provides  a  comprehensive
roadmap to  help  you  prepare  effectively,  covering  key
topics, study strategies, resource recommendations, and
time management tips. By following this guide, you will
transform  exam  anxiety  into  strategic  preparation,
ensuring  you  perform  at  your  best  on  test  day.

Understanding the ACS Final Exam
Structure

Before  diving  into  study  techniques,  it  is  essential  to
understand what  the  ACS final  exam entails.  The ACS
Examinations  Institute  develops  standardized  tests  for
various chemistry courses,  including General  Chemistry
(first and second semester), Organic Chemistry, Analytical
Chemistry,  Physical  Chemistry,  and  Biochemistry.  Each
exam is  designed  to  assess  knowledge  consistent  with
typical course curricula across institutions.

Exam Format and Duration

Most ACS final exams consist of multiple-choice questions
(typically 70, though the number can vary) and have a
time limit  of  110 minutes.  The questions are arranged
roughly in order of increasing difficulty and often cover a
broad range of topics from the entire course. The exam is
norm-referenced, meaning your score is compared to a
national sample of students. This makes the ACS exam a
valuable tool for measuring your understanding relative to
peers at other universities.

Key features of the ACS final exam include:

Multiple-choice format with four or five answer
options per question
No penalty for guessing, so you should answer every
question
Questions may require calculations, conceptual
reasoning, or interpretation of data
Some exams include periodic tables, formula sheets,
or constants provided (check your specific exam
guide)

Understanding these structural elements helps you tailor
your study approach. For instance, because the exam is
multiple-choice,  you  can  practice  eliminating  obviously
incorrect  answers  and  use  that  strategy  to  your
advantage.

Scoring and Interpretation

Your raw score (number of correct answers) is converted
into a scaled score and a percentile rank. Most instructors
set a passing threshold based on national percentiles. For
example,  scoring  in  the  50th  percentile  means  you
performed better  than  half  of  the  national  sample.  To
maximize your performance, your ACS final exam study
guide  must  emphasize both breadth of  knowledge and
application under timed conditions.

Key Topics to Cover in Your ACS
Final Exam Study Guide

While the exact content depends on your course (General
Chemistry vs. Organic Chemistry, etc.), certain core areas
are nearly always tested. Below is a breakdown of major
topics  for  the  most  common  ACS  exams:  General
Chemistry  and  Organic  Chemistry.

General Chemistry ACS Exam Topics

If you are preparing for the ACS General Chemistry final
exam, focus on the following areas:

Stoichiometry and Chemical Equations:1.
Balancing equations, mole conversions, limiting
reactants, percent yield, and empirical/molecular
formulas.
Atomic Structure and Periodicity: Quantum2.
numbers, electron configurations, periodic trends
(atomic radius, ionization energy, electronegativity).
Bonding and Molecular Geometry: Lewis3.
structures, VSEPR theory, hybridization, polarity,
intermolecular forces.
Gases, Liquids, and Solids: Ideal gas law, kinetic4.
molecular theory, phase diagrams, colligative
properties.
Thermodynamics: Enthalpy, entropy, Gibbs free5.
energy, Hess’s law, calorimetry.
Kinetics: Rate laws, reaction orders, activation6.
energy, catalysts.
Chemical Equilibrium: Equilibrium constants (Kc,7.
Kp), Le Châtelier’s principle, ICE tables.
Acids and Bases: pH and pOH, strong/weak acids8.
and bases, titration curves, buffer solutions.
Electrochemistry: Oxidation-reduction reactions,9.
galvanic cells, standard reduction potentials, Nernst
equation.
Nuclear Chemistry: Radioactive decay, half-life,10.
nuclear reactions, binding energy.

Each of these topics appears frequently on the exam. Your
ACS final  exam study guide  should  include  practice
problems for each category, especially stoichiometry and
equilibrium, which are heavily emphasized.

Organic Chemistry ACS Exam Topics

For the Organic Chemistry ACS final exam, the content
shifts to structure, reactions, and mechanisms. Essential
topics include:

Nomenclature (IUPAC naming of alkanes, alkenes,
alkynes, aromatic compounds, functional groups)



Stereochemistry (chirality, R/S configuration,
enantiomers, diastereomers)
Reaction mechanisms (SN1, SN2, E1, E2, addition
reactions, elimination, substitution)
Spectroscopy (IR, NMR, mass spectrometry) –
structure determination
Aromaticity and electrophilic aromatic substitution
Carbonyl chemistry (aldehydes, ketones, carboxylic
acids, derivatives)
Biomolecules (carbohydrates, amino acids, peptides)
– often in second semester

Organic  chemistry  requires  deep  understanding  of
reaction  patterns  and  the  ability  to  predict  products.
Memorization alone is insufficient; you must understand
electron flow and steric effects. A good ACS final exam
study  guide  for  organic  chemistry  will  emphasize
mechanism-based  reasoning.

Effective Study Strategies for the
ACS Final Exam

Knowing the topics is  only half  the battle.  You need a
systematic approach to mastering the material. Here are
proven strategies to incorporate into your preparation.

Create a Study Schedule

Start at least 4–6 weeks before your exam. Break down
the major topics into weekly goals. For example, Week 1:
stoichiometry and atomic structure; Week 2: bonding and
gases; and so on. Reserve the final week for full-length
practice exams and review of weak areas. Use a calendar
to  allocate  specific  study  blocks.  Consistency  matters
more than cramming.

Use Official ACS Practice Exams

The  ACS  Examinations  Institute  sells  official  practice
exams and study  guides.  These  are  the  most  accurate
reflection of the real test. Working through these exams
under timed conditions helps you gauge your speed and
identify  topics  where you struggle.  After  each practice
test,  review every question you missed and understand
why the correct answer is right. This targeted review is
the cornerstone of an effective ACS final exam study
guide.

Active Recall and Spaced Repetition

Passive reading or highlighting is ineffective. Instead, use
active  recall:  quiz  yourself  on  key  concepts  without
looking at notes. Create flashcards (physical or digital) for
formulas,  mechanisms,  and  definitions.  Use  spaced
repetition  software  (like  Anki)  to  revisit  material  at
increasing intervals. This technique strengthens long-term
memory,  which  is  critical  for  the  comprehensive  ACS
exam.

Group Study and Teaching Others

Explaining a concept to a peer forces you to clarify your
understanding. Form a study group where each member
presents a topic or solves problems together. Discussing
tricky  mechanisms  or  equilibrium problems  can  reveal
insights you might miss studying alone. However, ensure
your group stays focused and avoids social distractions.

Focus on Conceptual Understanding, Not
Memorization

The  ACS  exam  tests  application,  not  rote  recall.  For

example, you won't be asked to list the steps of the SN2
mechanism; instead, you'll be given a reaction and asked
to determine the product or the stereochemical outcome.
Practice by working through problems from your textbook,
especially those that require multi-step reasoning. If you
understand  the  underlying  principles,  you  can  handle
novel scenarios.

Recommended Resources for Your
ACS Final Exam Study Guide

Beyond  your  course  materials,  several  resources  can
enhance your preparation:

ACS Official Study Guide Books: Available for
General Chemistry, Organic Chemistry, and other
subjects. These contain practice questions with
detailed solutions.
Textbook Problem Sets: End-of-chapter problems
in standard textbooks (e.g., OpenStax, McMurry,
Bruice) are excellent for practice.
Online Tutorials: Channels like Khan Academy,
Professor Dave Explains, and Leah4sci provide clear
explanations of difficult topics.
Flashcard Decks: Pre-made Anki decks for ACS
exams can save time, but customizing them is more
effective.
Study Apps: Quizlet, Brainscape, and the ACS
mobile app (if available) for on-the-go review.

When selecting resources, prioritize those that mimic the
exam's  style.  The  ACS  final  exam study  guide  you
create  should  be  a  blend  of  official  materials  and
supplementary  tools.

Sample Questions and Practice
Techniques

To illustrate the kind of thinking required, here are a few
examples  (in  the  style  of  the  ACS  exam)  and  how to
approach them.

General Chemistry Example

Question: What is the pH of a buffer solution prepared by
mixing 50.0 mL of 0.200 M acetic acid (Ka = 1.8 × 10⁻⁵)
with  50.0  mL  of  0.100  M  sodium  acetate?  (Assume
volumes are additive.)

Strategy: Use the Henderson-Hasselbalch equation. First,
calculate the concentrations after dilution: total  volume
100 mL. [acid] = (0.200 M × 0.050 L) / 0.100 L = 0.100 M;
[base] = (0.100 M × 0.050 L) / 0.100 L = 0.050 M. pKa = -
log(1.8×10⁻⁵)  ≈ 4.74.  pH = 4.74 + log(0.050/0.100)  =
4.74 - 0.30 = 4.44. The correct answer would be near pH
4.44.

Organic Chemistry Example

Question: Which of the following is the major product of
the reaction of (R)-2-bromobutane with sodium methoxide
in methanol?

Strategy:  Sodium  methoxide  is  a  strong  base  and
nucleophile.  (R)-2-bromobutane  is  a  secondary  alkyl
halide;  with  a  strong  base  and  polar  protic  solvent
(methanol),  both  SN1/SN2  and  E1/E2  are  possible.
However, methoxide is also a strong base, so elimination
is favored, especially at higher temperatures.  Typically,
the major product would be an alkene (2-butene) via E2.
The stereochemistry (anti periplanar) leads to the more
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substituted alkene (Zaitsev product). Option for trans-2-
butene would be correct.

Incorporate  such  practice  into  your  ACS  final  exam
study guide by solving at least 10–15 problems per topic.
Focus on the reasoning, not just the answer.

Time Management Tips for Exam
Day

On the day of the ACS final exam, how you manage time
can significantly impact your score. Here are actionable
tips:

Pace Yourself

With 110 minutes for 70 questions, you have about 1.5
minutes  per  question.  Some  questions  take  less  time
(definition,  simple  calculation),  while  others  (complex

equilibrium or synthesis) take longer. Aim to answer the
first  40–50 questions within the first  hour,  leaving the
remaining time for the harder ones. If you get stuck on a
question for more than two minutes, mark it and move on.
Return to it later if time permits.

Read Questions Carefully

Many mistakes come from misreading the question. Pay
attention to units,  signs (positive/negative for ΔG),  and
whether  the  question  asks  for  “major  product,”
“intermediate,” or “rate law.” Underline key words in the
test booklet (if allowed).

Use the Process of Elimination

Since the ACS exam is multiple-choice, eliminate obviously
wrong  answers.  For  example,  if  a  calculation  yields  a
positive value but all positive options are similarly sized,
narrow  down  by  rounding.  For  conceptual  questions,
remove choices that


