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INTRODUCTION:
MASTERING THE
ACS PHYSICAL
CHEMISTRY
PRACTICE EXAM

Physical chemistry sits
at  the  crossroads  of
physics and chemistry,
b l e n d i n g
t h e r m o d y n a m i c s ,
quantum  mechanics,
k i n e t i c s ,  a n d
spectroscopy  into  a
rigorous discipline. For
many  undergraduate
s t u d e n t s ,  t h e
culmination  of  this
challenging  subject  is

t h e  A C S  P h y s i c a l
Chemistry  final  exam,
standardized  by  the
American  Chemical
Society.  Preparing
effectively  requires
m o r e  t h a n  j u s t
reviewing  notes;  it
demands  targeted
practice  with  the  Acs
Physical  Chemistry
Practice  Exam  to
build  speed,  accuracy,
and conceptual clarity.
This article provides a
comprehensive  guide
to  understanding  the
exam  structure,  key
t o p i c s ,  s t u d y
strategies,  and  the
b e s t  w a y s  t o  u s e
pract ice  exams  to
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achieve a high score.

UNDERSTANDING
THE ACS PHYSICAL
CHEMISTRY EXAM

T h e  A C S  E x a m  i n
Physical Chemistry is a
standardized test used
b y  c o l l e g e s  a n d
universities  to  assess
student  mastery  of
mater ia l  typical ly
covered  in  a  two -
semester  physical
chemistry  sequence.
The  exam covers  two
primary  branches:
thermodynamics  and
kinetics  (often  called
"Physical Chemistry I")
a n d  q u a n t u m
m e c h a n i c s  a n d
spectroscopy ("Physical
Chemistry  II").  Some
institutions  offer  a
single combined exam,
w h i l e  o t h e r s  u s e
separate tests for each
semester.

Exam
Format
and
Structure
The  Acs  Physical
Chemistry  Practice
Exam  mi r rors  the
format of the real test.
Typically,  the  exam
consists  of  60  to  70
m u l t i p l e - c h o i c e
questions, with a time
limit  of  110  minutes.
Questions are designed
to  test  not  only  rote
memorization but  also
problem-solving ability,
m a t h e m a t i c a l
a p p l i c a t i o n ,  a n d
c o n c e p t u a l
understanding.  Topics
a r e  w e i g h t e d
approximately  equally
between  c lass ical
t h e r m o d y n a m i c s ,
s t a t i s t i c a l
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t h e r m o d y n a m i c s ,
kinet ics,  quantum
c h e m i s t r y ,  a n d
m o l e c u l a r
spectroscopy.
Key  features  of  the
exam  include:

Heavy reliance
on equations and
constants
provided in an
official reference
sheet.
Questions that
require
interpretation of
graphs, spectra,
and
thermodynamic
cycles.
Integration of
calculus,
differential
equations, and
linear algebra in
problem-solving.
Emphasis on
fundamental
principles rather
than obscure
details.

A  wel l - s t ructured
p r a c t i c e  e x a m
s i m u l a t e s  t h e s e
conditions,  allowing
students to gauge their
readiness  and  identify
weak areas.

CORE TOPICS
COVERED IN THE
ACS PHYSICAL
CHEMISTRY
PRACTICE EXAM

To succeed,  you must
have  a  firm  grasp  of
the core subdisciplines.
Below is  a  breakdown
of  the  major  content
domains  and  what
types of questions you
can expect in each.

Thermod
ynamics
and Its
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Applicatio
ns
Thermodynamics forms
t h e  b a c k b o n e  o f
c lass ical  physical
chemistry.  Expect
questions  on:

First Law of
Thermodynami
cs: internal
energy, enthalpy,
heat capacity,
work, and the
relationship
between ΔU and
ΔH for ideal
gases.
Second Law
and Entropy:
calculations of
entropy changes
for reversible
and irreversible
processes,
Carnot cycles,
and the Clausius
inequality.
Free Energy

and
Equilibrium:
Gibbs and
Helmholtz
energies,
chemical
potential,
equilibrium
constants, and
the van 't Hoff
equation.
Phase
Equilibria:
Clausius-
Clapeyron
equation, phase
diagrams, and
the Gibbs phase
rule.
Solutions and
Mixtures:
Raoult’s and
Henry’s laws,
activity, and
colligative
properties.

Practice  exams  often
include  mult i-step
calculations  involving
i n t e g r a t i o n  o f
t h e r m o d y n a m i c
equations  or  graphical
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i n te rp re ta t i on  o f
pressure-temperature
diagrams.

Statistical
Thermod
ynamics
T h o u g h  l e s s
emphasized  on  some
exams,  stat ist ical
t h e r m o d y n a m i c s
b r i d g e s  t h e
m i c r o s c o p i c  a n d
macroscopic  worlds.
T y p i c a l  p r a c t i c e
questions  cover:

Partition
functions and
their relation to
thermodynamic
properties (U, S,
A, G).
Boltzmann
distribution and
population of
energy levels.
Heat capacities
of solids (Einstein

and Debye
models).
Equilibrium
constants from
partition
functions.

The  Acs  Physical
Chemistry  Practice
Exam  often  includes
one  or  two  questions
l i n k i n g  p a r t i t i o n
f u n c t i o n s  t o
t h e r m o d y n a m i c
variables,  requiring
c o m f o r t  w i t h
s u m m a t i o n  a n d
a p p r o x i m a t i o n
techniques.

Chemical
Kinetics
Kinetics  explores  the
rates and mechanisms
of  chemical  reactions.
Key topics include:

Rate laws and
integrated rate
expressions for
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zero, first, and
second order
reactions.
Arrhenius
equation and
activation energy
determination.
Reaction
mechanisms:
rate-determining
steps, steady-
state
approximation,
pre-equilibrium.
Enzyme kinetics
(Michaelis-
Menten) and
chain reactions.
Temperature and
pressure
dependence of
rate constants.

P r a c t i c e  e x a m
questions  frequently
require  you  to  derive
r a t e  l a w s  f r o m
proposed  mechanisms
or  to  calculate  half-
lives and concentration
changes over time.

Quantum
Chemistr
y and
Atomic
Structure
Quantum  mechanics
p r o v i d e s  t h e
f o u n d a t i o n  f o r
understanding  atomic
a n d  m o l e c u l a r
behavior.  Essential
c o n c e p t s  t e s t e d
include:

Postulates of
quantum
mechanics:
wavefunctions,
operators,
eigenvalues.
Particle in a box
(1D, 2D, 3D) and
tunneling.
Hydrogen atom
wavefunctions



Acs Physical Chemistry Practice Exam 7

7

and orbital
shapes.
Angular
momentum and
spin.
Variation method
and perturbation
theory.

Practice  exams  may
also ask about the Born
i n t e r p r e t a t i o n ,
normalization,  and
expectation  values.
Comfort  with  solving
Schrödinger’s equation
for  simple  systems  is
crucial.

Molecular
Spectrosc
opy
Spectroscopy  is  the
experimental  side  of
quantum  chemistry.
The  Acs  Physical
Chemistry  Practice
Exam  f r equen t l y
covers:

Rotational
spectroscopy:
rigid rotor model,
selection rules,
and rotational
constants.
Vibrational
spectroscopy:
harmonic
oscillator,
anharmonicity,
vibrational
energy levels,
and IR activity.
Electronic
spectroscopy:
Franck-Condon
principle, UV-Vis
transitions, and
Beer-Lambert
law.
Raman, NMR,
and ESR basics
(less detailed).

Most questions require
you  to  relate  spectral
features  to  molecular
properties,  such  as
bond  lengths,  force
constants,  or  energy
level  differences.
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EFFECTIVE STUDY
STRATEGIES USING
THE ACS PHYSICAL
CHEMISTRY
PRACTICE EXAM

S imp ly  r ead ing  a
textbook  or  watching
lec tures  i s  ra re ly
sufficient  for  physical
chemistry .  Act ive
problem-solving  is
essential.  Here  are
proven  strategies  to
m a x i m i z e  y o u r
p repa ra t i on  w i th
practice  exams.

Start
Early and
Identify
Weaknes
ses
Take  a  fu l l - length
d i a g n o s t i c  A c s

Physical  Chemistry
Practice  Exam  early
in your study timeline,
even  if  you  haven't
covered  all  material.
This  reveals  which
topics  you  already
understand  and  which
require more attention.
Focus your subsequent
review  sessions  on
a r e a s  w h e r e  y o u
scored  lowest.

Simulate
Exam
Condition
s
W h e n  y o u  t a k e  a
practice exam, treat it
as the real thing. Sit in
a  quiet  room,  t ime
yourself  strictly  (110
minutes),  and use the
official  ACS  reference
sheet .  This  bui lds
stamina and helps you
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manage time pressure.
Afterward,  review
every  question,  even
those  you  answered
correctly,  to  reinforce
concepts.

Master
the
Referenc
e Sheet
T h e  A C S  e x a m
provides  a  formula
s h e e t  w i t h  k e y
equations.  Spend time
before  your  practice
exam  memorizing  the
l a y o u t  a n d
understanding  which
equation  applies  to
which problem. During
practice,  refer  to  the
sheet  frequently  so
that on exam day you
can  quickly  locate
fo rmu las  w i thout
stress.

Focus on
Conceptu
al
Understa
nding
Physical  chemistry  is
not just about plugging
n u m b e r s .  M a n y
questions test whether
you  truly  understand
the  physical  meaning
behind  equations.  For
example, you might be
asked to interpret  the
s i g n  o f  Δ G  f o r  a
spontaneous  process
o r  t o  p red i c t  how
changing  temperature
affects  equilibrium
constant.  Use practice
exams to train yourself
to  read  quest ions
carefully  and  think
conceptually  before
calculating.
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Use
Multiple
Practice
Resource
s
While  the  official  ACS
s tudy  gu ides  and
released  exams  are
ideal, supplement with
other sources. Look for
univers i ty-provided
p r a c t i c e  e x a m s ,
question  banks,  and
problem  sets  from
textbooks like Atkins or
E n g e l .  T h e  m o r e
variety  you  see,  the
better  prepared  you
will  be for unexpected
question formats.

COMMON PITFALLS
AND HOW TO
AVOID THEM

Many students struggle

with  the  ACS  Physical
C h e m i s t r y  e x a m
because  of  avoidable
mistakes.  Here  are
some  frequent  errors
highlighted in  practice
exams.

Neglectin
g Units
and
Significan
t Figures
Physical  chemistry
problems often involve
conversions  (J  to  kJ,
atm  to  Pa,  etc.).  The
A c s  P h y s i c a l
Chemistry  Practice
Exam  expects  correct
units  in  calculations.
Always  write  units  at
e a c h  s t e p ,  a n d
maintain  consistent
significant  figures.
Many  answer  choices
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differ  only  by  a  factor
of  10  or  by  a  sign.

Misapplyi
ng
Approxim
ations
Thermodynamics  and
kinetics  often  involve
approximations like the
s t e a d y - s t a t e
assumption,  ideal  gas
behavior, or neglect of
v o l u m e  c h a n g e .
Practice  exams  test
whether  you  know
when an approximation
is  valid.  For  instance,
using  the  integrated
rate law for a second-
order reaction requires
identifying whether the
reaction is elementary.
Study  the  conditions
f o r  e a c h
approximation.

Rushing
Through
Graphs
and
Spectra
Questions that  include
a spectrum or a phase
diagram require careful
read ing .  P ract ice
r e a d i n g  a x e s ,
identifying  peaks,  and
understanding  what
e a c h  r e g i o n
r e p r e s e n t s .  I n
spectroscopy,  be  able
to determine whether a
transition  is  allowed
based  on  selection
rules.  Take  your  time
o n  t h e s e
questions—they  are
often  worth  the  same
points  as  calculation-
heavy  items.
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Ignoring
Time
Managem
ent
With  60–70  questions
in  110  minutes,  you
have  roughly  1.5–2
minutes  per  question.
If  you get  stuck on a
hard  problem,  move
on.  Practice  exams
teach  you  to  identify
which questions to skip
and return to later. Use
your  practice  sessions
to develop a sense of
w h e n  t o  c u t  y o u r
losses.

RECOMMENDED
RESOURCES FOR
ACS PHYSICAL
CHEMISTRY
PRACTICE EXAMS

To build a robust study
plan,  consider using a

mix of these resources:

Official ACS
Study Guide:
The American
Chemical Society
publishes official
exam study
guides with
sample questions
and answers.
These are the
closest to the
real exam.
ACS Division of
Chemical
Education:
Some released
exams are
available for
purchase from
the ACS Exams
Institute. They
offer Scantron-
based practice.
University
Exam Archives:
Many professors
upload past
exams online.
Search for
“physical
chemistry exam”
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combined with
your university
name.
Online
Question
Banks: Platforms
like Chegg,
Quizlet, and
specialized
physical
chemistry sites
offer practice
problems with
solutions.
Textbook
Problem Sets:
Work through
end-of-chapter
problems in
Atkins or
McQuarrie,
focusing on
mixed-review
sections that
mimic the ACS
format.

The key is to practice
under timed conditions
and to review mistakes
thoroughly.  The  Acs
Physical  Chemistry
Practice  Exam  i s

useless  if  you  simply
check answers without
understanding  the
reasoning.

CONCLUSION:
YOUR PATH TO
SUCCESS

The  Acs  Physical
Chemistry  Practice
Exam is more than just
a  test—it  is  a  tool  to
t r a n s f o r m  y o u r
unders tand ing  o f
physical chemistry into
exam-day  confidence.
By dissecting the exam
structure,  mastering
c o r e  t o p i c s  l i k e
t h e r m o d y n a m i c s ,
kinet ics,  quantum
m e c h a n i c s ,  a n d
spectroscopy,  and
adopting  strategic
study  habits,  you  can
turn  a  chal lenging
s u b j e c t  i n t o  a
r e w a r d i n g
a c h i e v e m e n t .
Remember to simulate
real conditions, analyze
your  weaknesses,  and
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prioritize  conceptual
c l a r i t y  o v e r
memorization.  With
consistent practice and
focused  effort,  you  will
not only pass the ACS
exam but  also  gain  a

deeper appreciation for
the  molecular  world.
Start  your  preparation
today,  and  let  each
practice  exam  bring
you one step closer to
success.


