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UNLOCKING THE
SECRETS OF
PHYSICS: A GUIDE
TO TUTORIALS IN
INTRODUCTORY
PHYSICS
MCDERMOTT
SOLUTIONS

P h y s i c s  i s  o f t e n
regarded  as  the  most
fundamental  of  the
natural sciences, yet it
is also one of the most
challenging  subjects
f o r  i n t r o d u c t o r y
s t u d e n t s .  T h e
c o n c e p t u a l

hurdles—understandin
g  fo rces ,  energy ,
c i r c u i t s ,  a n d
w a v e s — c a n  f e e l
i n s u r m o u n t a b l e
w i thou t  the  r i gh t
guidance. For decades,
educators have turned
t o  T u t o r i a l s  i n
Introductory Physics
by Lillian C. McDermott
a n d  t h e  P h y s i c s
Education Group at the
U n i v e r s i t y  o f
Wash ington .  Th is
r e s e a r c h - b a s e d
curriculum is designed
to  address  common
misconceptions  and
build  a  deep,  intuitive
unders tand ing  o f
physics  principles.
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However,  even  the
best  tutorial  materials
can leave students and
instructors  seeking
additional  support,
particularly  when  it
comes  to  verifying
a n s w e r s  o r
understanding  the
reasoning behind each
step.  That  is  where
T u t o r i a l s  i n
Introductory Physics
McDermott solutions
become  invaluable.  In
this  article,  we  will
explore  what  these
tutorials  offer,  why
solutions  are  needed,
h o w  t o  u s e  t h e m
effectively,  and
common  pitfal ls  to
avoid.

WHAT ARE
TUTORIALS IN
INTRODUCTORY
PHYSICS?

Developed  over  more
than  two  decades  by
the  Physics  Education
Group at the University

o f  W a s h i n g t o n ,
T u t o r i a l s  i n
Introductory Physics  is
a  set  of  worksheets
a n d  h o m e w o r k
ass ignments  that
accompany  standard
introductory  physics
c o u r s e s .  U n l i k e
traditional  textbooks
t h a t  e m p h a s i z e
p r o b l e m - s o l v i n g
t h r o u g h  f o r m u l a
manipulation,  these
tutor ia ls  focus  on
c o n c e p t u a l
reasoning.  They  are
typically used in small-
group  settings  where
students work through
guided  questions  that
c h a l l e n g e  t h e i r
intuitive ideas and lead
them  to  construct
c o r r e c t  p h y s i c a l
models.
The  tutorial  topics
cover  mechanics ,
t h e r m o d y n a m i c s ,
e l e c t r i c i t y  a n d
magnetism,  waves,
optics,  and  modern
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physics.  Each  section
begins with a pretest,
followed  by  in-class
tutorial  activities  and
h o m e w o r k
assignments .  The
design  is  research-
based:  the  authors
identified  common
student  difficulties
through  extensive
s t u d i e s  a n d  t h e n
crafted  activities  that
directly  address  those
difficulties.  For
e x a m p l e ,  i n  t h e
chapter  on  Newton's
third law, students are
asked  to  compare
f o r c e s  b e t w e e n
colliding  objects  of
different  masses—a
scenario  that  often
reveals  deep-seated
misconceptions.

Why

Proper
Solutions
Matter
O n e  o f  t h e  c o r e
challenges  with  the
tutorial  approach  is
that  the  answers  are
n o t  a l w a y s
straightforward.  The
pretest and homework
questions often require
nuanced reasoning and
multiple  steps.  Many
textbooks provide only
answer  keys  for  odd-
numbered problems or
b r i e f  n u m e r i c a l
answers, but Tutorials
in  In t roductory
Physics  McDermott
solutions  go  further
by  offering  step-by-
step  reasoning.  When
students  get  stuck,  a
w e l l - c o n s t r u c t e d
solution can illuminate
the path without giving
a w a y  t h e  e n t i r e
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learning  experience.
F o r  i n s t r u c t o r s ,
solutions  serve  as  a
grading  reference  and
a  w a y  t o  i d e n t i f y
common errors  across
a class.
It is important to note
that  the  official
materials  are  often
accompanied  by  an
instructor's  guide,  but
many  students  seek
s u p p l e m e n t a r y
resources  online.  The
demand  for  reliable,
accurate solutions has
g r o w n  a s  m o r e
institutions  adopt  the
tutorial  curriculum.
H o w e v e r ,  n o t  a l l
solutions  found  online
are  created  equal;
some  may  contain
errors  or  oversimplify
t h e  c o n c e p t s .
Therefore,  knowing
how  to  evaluate  and
use  these  solutions  is
crucial.

KEY TOPICS
COVERED IN THE
TUTORIALS

To fully appreciate the
value  of  Tutorials  in
Introductory Physics
M c D e r m o t t
solutions, let's review
the  main  sections  of
the curriculum and the
typical  conceptual
c h a l l e n g e s  e a c h
addresses.

Kinematic
s and
Dynamics
The  early  tutorials
f o c u s  o n  m o t i o n ,
velocity,  acceleration,
and  forces.  Students
o f ten  s t rugg le  to
distinguish  between
position  vs.  time  and
ve loc i t y  v s .  t ime
g r a p h s .  C o m m o n
misconceptions include
be l iev ing  tha t  an
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object's  velocity  must
b e  z e r o  w h e n
a c c e l e r a t i o n  i s
g rea tes t ,  o r  t ha t
heavier  objects  fall
faster.  Solutions  for
t h e s e  s e c t i o n s
e m p h a s i z e
constructing  free-body
d i a g r a m s  a n d
interpreting  graphical
representations.  A
well-explained  solution
w i l l  s h o w  h o w  t o
t r a n s l a t e  a  w o r d
problem into a motion
diagram and then into
equations,  while  also
discussing why certain
intuitive  answers  are
incorrect.

Newton's
Laws and
Applicatio

ns
Tutorials  on  Newton's
first,  second,  and  third
laws are central to the
curr icu lum.  Many
s t u d e n t s  f a i l  t o
recognize  that  action-
reaction  pairs  act  on
different  objects.  The
homework  problems
often involve pulling on
a  rope ,  push ing  a
block,  or  analyzing
tension  in  strings.  To
produce  accurate
T u t o r i a l s  i n
Introductory Physics
M c D e r m o t t
solutions,  one  must
carefu l ly  label  a l l
f o r c e s  a n d  a p p l y
Newton's second law to
each object separately.
The  solution  should
also  explain  why  the
normal  force  is  not
a l w a y s  e q u a l  t o
we ight—a  c lass ic
sticking  point.
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Work,
Energy,
and
Conserva
tion
Understanding  the
work-energy  theorem
and  conservation  of
mechanical  energy
requires  a  shift  from
force-based thinking to
energy-based thinking.
Tutorials  ask  students
to distinguish between
conservative  and  non-
conservative  forces,
and to apply the work-
energy  principle  in
systems with friction or
springs. Solutions need
to clarify the difference
between work done by
a force and change in
kinetic  energy,  and
h o w  t o  c o r r e c t l y

a c c o u n t  f o r
gravitational  potential
energy.  A  common
error  is  forgetting  to
include the work done
by  fr ict ion;  a  good
solution  will  address
this  explicitly.

Electricity
and
Magnetis
m
Electrostat ics,  DC
c i r c u i t s ,  a n d
m a g n e t i s m  a r e
notoriously  difficult  for
introductory  students.
The  tu to r i a l s  use
circuit diagrams  and
conceptual  questions
to  build  a  qualitative
understanding  before
quantitative  analysis.
For  example,  students
are  asked  to  predict
the brightness of bulbs
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in  series  vs.  parallel
circuits.  Tutorials  in
Introductory Physics
McDermott solutions
for these sections often
involve  step-by-step
analysis of current and
potential  differences,
using  the  concept  of
equivalent  resistance
and  Kirchhoff's  laws.
The  solutions  should
also  explain  common
misconceptions,  such
as the idea that current
is "used up" by bulbs.

Waves
and
Optics
W a v e  m o t i o n ,
superposition,  and
geometric  optics  are
c o v e r e d  i n  l a t e r
tutorials.  Students
frequently  confuse
w a v e  s p e e d  w i t h
particle  speed  and

have  difficulty  with
phase  differences.  For
optics,  ray  diagrams
are  essent ia l ,  and
s o l u t i o n s  s h o u l d
include clear diagrams
that  show  how  light
rays  reflect  or  refract.
The  reasoning  behind
image  formation  in
lenses and mirrors can
be subtle, and a good
so lut ion  wi l l  wa lk
t h r o u g h  t h e
construction  of  the
image  step  by  step.

HOW TO USE
SOLUTIONS
EFFECTIVELY
WITHOUT
UNDERMINING
LEARNING

One  of  the  biggest
concerns  about  using
T u t o r i a l s  i n
Introductory Physics
McDermott solutions
is  that students might
simply  copy  answers
without  engaging  with
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the  mater ia l .  This
defeats the purpose of
the tutorial, which is to
foster  conceptual
change.  However,
when  used  correctly,
solut ions  can  be  a
powerful learning tool.

Use solutions
after
attempting the
problem: The
best approach is
to try the tutorial
homework on
your own first.
Even if you are
stuck, write down
your initial
thoughts or
partial work.
Then, consult a
solution to see
how the
reasoning
unfolds.
Compare your
approach to the
expert's
approach and
identify where
your thinking

diverged.
Focus on the
reasoning, not
the final
answer: A good
solution will
include detailed
explanations—w
hy a particular
free-body
diagram is drawn
a certain way,
why a sign is
positive or
negative, and
how conservation
laws apply. Pay
attention to
these steps
rather than just
checking the
final numerical
result.
Use solutions
to check for
errors: After
completing a
problem, use a
reliable solution
to verify your
work. If your
answer differs,
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go back and re-
evaluate your
steps rather than
assuming you
were right.
Discuss with
peers and
instructors:
Solutions should
complement, not
replace,
discussions in
tutorial group
sessions. Bring
your solution-
related questions
to the group and
see if you can
explain the
reasoning to
someone else.

COMMON PITFALLS
WHEN SEARCHING
FOR MCDERMOTT
SOLUTIONS

Given the popularity of
the  tutorials,  many
websites  offer
solutions—some  free,
some  paid.  However,

several  pitfalls  exist:

Inaccurate or1.
incomplete
solutions: Not
all online sources
are vetted. Some
may contain
algebraic
mistakes or skip
conceptual steps.
Always cross-
reference
solutions with
the textbook or
ask your
instructor for
clarification.
Outdated2.
versions: The
tutorial
curriculum has
undergone
revisions over
the years. Make
sure you are
using solutions
that match your
edition (e.g., 1st
vs. 2nd edition).
Problem
numbers and
sometimes the
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content itself can
change.
Over-reliance3.
on solution
manuals: Some
students
purchase
instructor
solution guides.
While these are
usually accurate,
using them as a
shortcut can lead
to a false sense
of
understanding.
The exam will
not have the
same problems;
you need to
grasp the
underlying
concepts.
Copying4.
without
thinking: The
most common
pitfall is copying
solutions
verbatim for
homework credit.
This not only

violates
academic
integrity policies
but also ensures
that you will
struggle on
exams. The
tutorials are
designed to
teach you how to
think like a
physicist—that
skill cannot be
copied.

SEMANTIC
APPROACHES TO
EXPLORING
PHYSICS
SOLUTIONS

Beyond the immediate
n e e d  f o r  a n s w e r
verification,  Tutorials
in  In t roductory
Physics  McDermott
solutions  offer  a
w i n d o w  i n t o  t h e
pedagogical philosophy
of the curriculum. The
s o l u t i o n s  o f t e n
highlight the difference
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between  ord inary
problem-solving  and
concept-building.  For
example,  a  typical
textbook  so lut ion
m i g h t  s h o w  a
calculation for the net
force on an object.  In
contrast, a McDermott-
style  solution  would
a l s o  d i s c u s s  w h y
students  commonly
think  the  net  force  is
zero when the object is
moving  at  constant
speed,  and  then  use
Newton's  first  law  to
r e f u t e  t h a t
misconception.  This
semantic  richness  is
w h a t  s e t s  t h e s e
tutorials  apart.
When  you  search  for
" T u t o r i a l s  i n
Introductory  Physics
McDermott  solutions,"
you  are  essentially
looking  for  a  guided
t o u r  o f  p h y s i c s
reasoning.  The  best
resources  are  those
t h a t  i n c l u d e

explanatory text, not
j u s t  n u m e r i c a l
answers .  Look  for
solut ions  that  use
physics  vocabulary
correctly—terms  like
inert ia l  reference
frame,  superposition
principle,  electric  field
lines—and that explain
the  meaning  of  each
term  in  context.  This
not  only  helps  you
solve  the  immediate
problem but also builds
your  physics  literacy
for  future  courses.

ALTERNATIVE
RESOURCES AND
STUDY
STRATEGIES

While  solutions  are
helpful, they should be
part of a broader study
strategy.  Consider
combining  them  with
these  other  resources:

Physics
Education
Group's official
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instructor
guide: This
resource
provides
teaching notes,
sample pretest
results, and
additional
conceptual
questions. If your
instructor does
not share it, you
may find
excerpts online
or in academic
libraries.
Online physics
forums:
Websites like
Physics Stack
Exchange or the
Physics Forums
have discussions
about specific
tutorial
problems.
Searching for the
problem
statement can
yield peer-
reviewed
explanations.

Video
walkthroughs:
Some instructors
and tutors have
created YouTube
videos solving
tutorial
problems.
Watching a video
can help if you
are a visual
learner, but be
aware that the
quality varies.
Study groups:
Working with
classmates to
solve tutorials
and then
comparing your
solutions to an
answer key can
be highly
effective. The
social aspect
helps clarify
reasoning and
keeps you
accountable.

CASE STUDY: A
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SAMPLE PROBLEM
FROM THE
ELECTROSTATICS

TUTORIAL

To illustrate the depth
required  in  a  good
solution,  consider  a
typical  problem  from
the  electrostat ics
section:  Two  identical
conducting  spheres,
one  with  charge  +3Q
and  the  other  with
charge –Q, are brought
into  contact  and  then
separated.  Determine
the  final  charge  on
each  sphere.
An incomplete solution
might  simply  state:
Final charge = (+3Q –
Q) /2  =  +1Q  each .
H o w e v e r ,  a
c o m p r e h e n s i v e
T u t o r i a l s  i n
Introductory Physics
McDermott  solution
would  inc lude  the
following  steps:

Conceptual1.

reasoning:
Explain that
when two
identical
conductors
touch, charge
flows until both
reach the same
electric potential.
Since they are
identical, the
total charge
redistributes
equally.
Conservation2.
of charge:
Calculate total
charge before
contact: +3Q +
(–Q) = +2Q. This
total remains
constant.
Redistribution:3.
After separation,
each sphere has
half the total
charge: +2Q / 2
= +Q.
Common4.
misconception:
Address the
mistaken idea
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that the charge
on the negatively
charged sphere
somehow
"neutralizes" the
positive charge
completely.
Instead,
emphasize that
the net charge is
positive, so both
spheres end up
positive.
Real-world5.
check: Could
this happen with
different-sized
spheres? What if
the spheres are
not identical?
This leads to
deeper
understanding.

Such a solution is more
than just an answer—it
is a teaching tool.

CONCLUSION

T u t o r i a l s  i n
Introductory Physics
McDermott solutions
se rve  as  a  b r idge
between confusion and
mastery for thousands
of students each year.
T h e  t u t o r i a l s
themse lves  a re  a
masterful  piece  of
physics  education
research,  designed  to
uproot  misconceptions
a n d  b u i l d  r o b u s t
c o n c e p t u a l
frameworks.  However,
any  learner  can  hit  a
wall, and that is when
well-crafted  solutions
become  essential.  By
u s i n g  t h e m
wise ly—attempt ing
problems first, focusing
on  reasoning,  and
c h e c k i n g  f o r
accuracy—you can turn
solution  manuals  into
study  companions
rather than crutches.


