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MASTERING
PHYSICS
SOLUTIONS
CHAPTER 18: A
COMPREHENSIVE
GUIDE TO
THERMODYNAMICS
AND PROBLEM-
SOLVING

For  many  students,
p h y s i c s  c o u r s e s
represent  a  significant
academic  hurdle,  and
the  transition  from
learning  concepts  in
lectures  to  applying
t h e m  i n  o n l i n e
homework systems like
Mastering  Physics
can  be  espec ia l ly

challenging.  Chapter
18,  which  typically
introduces foundational
t h e r m o d y n a m i c
principles,  is  often  a
turning  point  in  the
curriculum.  Whether
you  are  studying  the
ideal  gas  law,  kinetic
t h e o r y ,  o r  t h e
m i c r o s c o p i c
in te rp re ta t i on  o f
temperature,  having a
structured approach to
Mastering  Physics
Solutions Chapter 18
c a n  m a k e  t h e
difference  between
frustration and genuine
understanding.  This
art ic le  prov ides  a
thorough,  easy-to-
f o l l o w  g u i d e  t o
mastering  the  content
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of  Chapter  18,  offering
p r o b l e m - s o l v i n g
strategies,  common
pitfalls  to  avoid,  and
insights  into  how  to
use  the  Master ing
Phys i c s  p l a t f o rm
effectively.

UNDERSTANDING
THE CORE TOPICS
IN CHAPTER 18

Before  div ing  into
solutions, it is essential
to  know  exactly  what
material  Chapter  18
covers. In most popular
p h y s i c s
textbooks—such  as
Knight’s  Physics  for
S c i e n t i s t s  a n d
Engineers  or  Young
a n d  F r e e d m a n ’ s
U n i v e r s i t y
Physics—Chapter  18
f o c u s e s  o n
m a c r o s c o p i c
descriptions  of  matter
and  heat.  Key  topics
include:

The Ideal Gas

Law (PV = nRT)
and its
applications
Kinetic Theory
of Gases,
including
average
molecular speed
and internal
energy
Thermal
Expansion of
solids and liquids
Heat and
Temperature
Change (specific
heat,
calorimetry)
Phase Changes
and latent heat
Microscopic vs.
Macroscopic
Views of thermal
phenomena

Because  these  topics
are  interconnected,  a
single  problem  might
require  you  to  apply
the ideal gas law, then
use  kinetic  theory  to
find  molecular  speeds,
and  finally  compute
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the  heat  t rans fe r
involved. A solid grasp
of  the  under ly ing
p r i n c i p l e s  i s  t h e
foundat ion  of  any
effective  Mastering
Physics  solutions
Chapter  18  strategy.

WHY MASTERING
PHYSICS CHAPTER
18 PROBLEMS ARE
UNIQUE

T h e  M a s t e r i n g
Physics platform often
presents problems that
are  algorithmically
generated,  meaning
t h e  n u m b e r s  a n d
sometimes  even  the
question  structure
c h a n g e  f o r  e a c h
student.  This  prevents
simple answer copying
but also demands true
c o n c e p t u a l
u n d e r s t a n d i n g .
Chapter  18  problems
frequently  involve:

Multi-step
calculations that

require unit
conversions
(e.g., Celsius to
Kelvin, atm to
Pa)
Interpretation of
PV diagrams
and work done
during
thermodynamic
processes
Ranking tasks or
multiple-choice
conceptual
questions that
probe your
intuition
“Synthesis”
problems that
combine two or
more
thermodynamic
concepts

Because  the  platform
provides  immediate
feedback—and  often
deducts  points  for
incorrect  attempts—it
i s  i m p o r t a n t  t o
a p p r o a c h  e a c h
problem  methodically
rather  than  guessing.



4

4 Mastering Physics Solutions
Chapter 18

2022-12-20

The  so lut ions  you
develop  should  be
reproducible  for  any
variant of the problem.

A STEP-BY-STEP
PROBLEM-SOLVING
FRAMEWORK FOR
CHAPTER 18

To  produce  reliable
Mastering  Physics
s o l u t i o n s  f o r
Chapter  18,  adopt  a
consistent  workflow.
T h e  f o l l o w i n g
framework  works  well
for  both  conceptual
and  quan t i t a t i ve
problems:

Identify the1.
Known and
Unknown
Variables –
Write down all
given values with
their units.
Determine what
the question is
asking for. In
thermodynamic
problems, pay

special attention
to pressure,
volume,
temperature, and
number of moles.
Select the2.
Relevant
Equation(s) –
For example, if
the problem
involves a gas at
constant
temperature, the
ideal gas law or
Boyle’s law may
apply. If it
involves heat
transfer, you will
need Q = mcΔT
or Q = mL.
Check Units3.
and Convert if
Necessary –
This is one of the
most common
sources of error.
Always work in SI
units: pressure in
Pascals, volume
in cubic meters,
temperature in
Kelvin.
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Solve4.
Algebraically
Before
Plugging in
Numbers –
Derive an
expression for
the unknown in
terms of the
knowns. This
reduces
calculation
mistakes and
helps you see
the relationship
between
variables.
Calculate5.
Numerically
and Include
Units – Perform
the arithmetic
carefully.
Mastering
Physics often
expects answers
with specific
precision (e.g.,
three significant
figures).
Check for6.
Plausibility –

Does your
answer make
physical sense?
For instance, if
you calculate a
temperature of
5000 K for a gas
in a lab setting,
you probably
made an error.

A p p l y i n g  t h i s
framework consistently
will improve both your
accuracy  and  your
confidence  when
tackling  Mastering
Physics  Chapter  18
assignments.

Common
Mistakes
in
Chapter
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18 and
How to
Avoid

Them
Even  strong  students
can trip up on certain
p i t f a l l s  i n
thermodynamics.  Here
are four frequent errors
encountered  while
working on Mastering
Physics  solutions
Chapter  18:

Forgetting to
Convert Celsius
to Kelvin – The
ideal gas law and
many
thermodynamic
formulas require
absolute
temperature.
Always add
273.15 to Celsius
values.
Confusing

Absolute
Pressure with
Gauge
Pressure –
Some problems
specify gauge
pressure
(pressure
relative to
atmospheric).
You may need to
add atmospheric
pressure (1 atm
≈ 101.3 kPa) to
get absolute
pressure.
Misapplying
the Ideal Gas
Law Under
Non-Ideal
Conditions –
While most
Chapter 18
problems
assume ideal
behavior, be
aware that real
gases deviate at
high pressure or
low temperature.
Check the
problem context.
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Neglecting the
Sign of Work
and Heat – In
thermodynamics,
sign conventions
matter. Work
done by the
system is
positive (if using
the physics
convention),
while work done
on the system is
negative. Review
the first law of
thermodynamics:
ΔU = Q – W.

LEVERAGING THE
MASTERING
PHYSICS
PLATFORM FOR
CHAPTER 18

Mastering  Physics  is
m o r e  t h a n  j u s t  a
homework  delivery
system;  it  contains
tools that can help you
u n d e r s t a n d  t h e
material. When you are
stuck  on  a  problem,

c o n s i d e r  t h e s e
features:

Hint System –
Many problems
have step-by-
step hints that
guide you toward
the solution
without giving
away the final
answer. Use
these hints to
clarify which
principles apply.
“Help Me Solve
This” – This
feature breaks
the problem into
smaller parts,
often with
feedback on
each step. It is
excellent for
learning the
method.
End-of-Chapter
Tutorials –
Some courses
include
additional
practice
problems with
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worked solutions.
These are gold
mines for
understanding
the reasoning
behind the math.
Adaptive
Follow-Ups – If
you miss a
problem, the
system may offer
a similar problem
with different
numbers. Use
these to
reinforce your
skills.

For  optimal  results,
treat each attempt as a
learning  opportunity.
Keep a notebook where
you  record  the  steps
you used to arrive at a
correct  Mastering
Physics  solution  for
Chapter  18.  Even  if
the  numbers  change
next  time,  the  logic
remains  the  same.

WORKED
EXAMPLE:
APPLYING THE
IDEAL GAS LAW
AND KINETIC
THEORY

T o  i l l u s t r a t e  t h e
framework,  here  is  a
typical  problem  from
Chapter 18, along with
a  detailed  solution
approach. Suppose the
question reads:
“A  2.00  L  container
holds  0.200  mol  of
n i t r ogen  gas  a t  a
pressure  of  1.50  atm.
W h a t  i s  t h e
temperature of the gas
in  degrees  Celsius?  If
the  gas  is  heated  at
constant  volume  until
the  pressure  doubles,
how  much  heat  must
be  added?  (Assume
nitrogen  is  an  ideal
diatomic  gas.)”
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Step 1:
Identify
Knowns
and
Unknown

s
V = 2.00 L =
2.00 × 10⁻³ m³
(since 1 L =
0.001 m³)
n = 0.200 mol
P = 1.50 atm =
1.50 × 101,325
Pa = 152,000 Pa
(approximately)
R = 8.314
J/(mol·K)
Unknown: T (in
Kelvin first, then
convert to °C)

Step 2:
Select
Equation
Ideal  Gas  Law:  PV  =
nRT → T = PV / (nR)

Step 3:
Calculate
T
T  =  (152,000  Pa  ×
2.00×10⁻³ m³) / (0.200
mol × 8.314 J/(mol·K))
=  ( 3 0 4  P a · m ³ )  /
(1.6628 J/K) ≈ 182.8 K
Convert  to  Celsius:
T ( °C )  =  182 .8  K  –
273.15  =  –90 .4°C
(reasonable  for  a  gas
at  moderate  pressure
and low volume).
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Step 4:
Second
Part –
Constant
Volume

Heating
At constant volume, no
work  is  done  (W=0).
First law: ΔU = Q. For a
diatomic ideal gas, ΔU
= n Cv ΔT, where Cv =
(5/2)R  (since  diatomic
h a s  5  d e g r e e s  o f
freedom).  Pressure
doubles  at  constant
v o l u m e  m e a n s
temperature  doubles
(from ideal gas law: P/T
constant  i f  V  and  n
constant).  So  T_final  =
2 × 182.8 K = 365.6 K.
ΔT = 365.6 K – 182.8 K
= 182.8 K.

Then Q = n Cv ΔT =
0 . 2 0 0  m o l  ×
(5/2)×8.314 J/(mol·K) ×
182.8  K  =  0.200  ×
20.785 × 182.8 ≈ 760
J.
Th is  s tep-by-step
reasoning  is  exactly
the  type  you  should
replicate  in  your  own
Mastering  Physics
s o l u t i o n s  f o r
Chapter  18 .

TIPS FOR
EFFICIENTLY
COMPLETING
MASTERING
PHYSICS
ASSIGNMENTS

Time  management  is
critical  when  working
o n  a n y  o n l i n e
homework  system.
Here  are  additional
strategies  specifically
for  Chapter  18:

Review the
Chapter
Summary First
– Before starting
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the assignment,
skim the key
equations and
concepts from
your textbook.
This primes your
brain to
recognize the
type of problem.
Start with
Conceptual
Questions –
These are often
worth fewer
points but help
solidify your
intuition. They
also warm you
up before
tackling the
heavy
calculations.
Work on Paper,
Then Enter – Do
not try to solve
everything in
your head or
directly in the
platform’s
answer box.
Write out your
steps, then input

the final numeric
answer.
Use the “Check
Answer”
Feature
Sparingly – It is
tempting to
check every
intermediate
step, but that
can become a
crutch. Try to
solve the entire
problem before
submitting.
Form a Study
Group –
Discussing
different
approaches with
classmates can
reveal shortcuts
you might have
missed.
Collaboration is
encouraged as
long as you
produce your
own work.

CONNECTING
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CHAPTER 18 TO
THE BROADER

PHYSICS PICTURE

Thermodynamics is not

jus t  a  s tanda lone
chapter; it connects to
mechanics  (through
the  kinetic  theory


