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Momentum Word
Problems

Momentum
Answer Key

Mastering
Momentum:
A Complete
Guide to
Word
Problems
and Answer
Keys

M o m e n t u m  i s  a
foundational concept
i n  p h y s i c s  t h a t
d e s c r i b e s  t h e

quantity  of  motion
an object possesses.
F o r  s t u d e n t s ,
u n d e r s t a n d i n g
momentum is crucial
not only for passing
exams  but  also  for
grasping  real-world
phenomena such as
collisions,  sports
dynamics, and even
s p a c e  t r a v e l .
However,  the  real
challenge  often  lies
i n  app l y i ng  the
theory  to  practical
situations—this  is



where  momentum
word  problems
come  in to  p lay .
These  prob lems
r e q u i r e  y o u  t o
translate  physical
s c e n a r i o s  i n t o
m a t h e m a t i c a l
equations,  and  a
m o m e n t u m
a n s w e r  k e y
b e c o m e s  a n
invaluable  tool  for
checking  your  work
and reinforcing your
learning.

I n  t h i s
c o m p r e h e n s i v e
g u i d e ,  w e  w i l l
e x p l o r e  t h e
i n t r i c a c i e s  o f
momentum,  break
down common types
of  word  problems,
and  demonstrate
h o w  t o  u s e  a
momentum  word
p r o b l e m s
m o m e n t u m

a n s w e r  k e y
effectively.  Whether
y o u  a r e  a  h i g h
s c h o o l  s t u d e n t
preparing for a test
or  a  self - learner
diving  into  physics,
this article will equip
y o u  w i t h  t h e
strategies  to  tackle
any  momentum
q u e s t i o n  w i t h
confidence.

What Is
Momentum? A
Quick Refresher

Before  diving  into
p r o b l e m s ,  i t  i s
essential  to  have  a
clear  understanding
of momentum itself.
Momentum (p)  is  a
vector  quant i ty
defined  as  the
p r o d u c t  o f  a n
object’s  mass  (m)
and its  velocity  (v).
T h e  f o r m u l a  i s
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simple:

p = m × v

Where:

p =
momentum
(kg·m/s)
m = mass (kg)
v = velocity
(m/s, including
direction)

Because  velocity
includes  direction,
momentum also has
d i r e c t i o n .  T h i s
means  that  when
s o l v i n g  w o r d
problems,  you must
pay careful attention
to  pos i t i ve  and
negative  signs.  A
common  mistake  is
to  treat  momentum
as  a  scalar,  which
leads  to  incorrect
a n s w e r s .  T h e
p r i n c i p l e  o f
conservat ion  o f

momentum  states
that  in  a  c losed
s y s t e m  w i t h  n o
external forces, total
momentum  before
an  event  equals
total  momentum
after.  This  principle
is  the  backbone  of
most  collision  and
explosion  problems.

Types of
Momentum
Word
Problems

M o m e n t u m
problems  can  be
categorized  based
on  the  phys i ca l
s i t u a t i o n .
Recogniz ing  the
type of problem will
help you choose the
r ight  approach.
Below are the most
common  categories



you  will  encounter.

1. Basic
Momentum
Calculation

These problems ask
you  to  find
momentum  given
mass  and  velocity,
or  to  find one of  the
va r i ab les  when
m o m e n t u m  i s
known.  They  are
often  the  starting
point  for  beginners.
Example:

A 5 kg bowling ball
moves  a t  8  m/s .
W h a t  i s  i t s
momentum?

Solution: p = 5 kg ×
8 m/s = 40 kg·m/s.
Simple,  but  many
real  word  problems
add  complexity  by
including  changing
velocities or multiple

objects.

2. Conservation
of Momentum
in Collisions

Collisions  are  the
m o s t  c l a s s i c
m o m e n t u m
problem.  They  can
be  elastic  (kinetic
energy  conserved)
or  inelastic  (kinetic
e n e r g y  n o t
conserved,  objects
may stick). However,
m o m e n t u m  i s
always  conserved
regardless of energy
changes.  Equations
for  one-dimensional
collisions  typically
take  the  form:

m₁v₁ ᵢ  +  m₂v₂ ᵢ  =
m₁v₁f + m₂v₂f

Where i and f denote
initial  and  final
velocit ies.  Word
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problems  describe
the  masses  and
velocities before and
after, and you solve
for an unknown.

3. Impulse and
Momentum
Change

I m p u l s e  i s  t h e
c h a n g e  i n
momentum.  The
impulse-momentum
theorem states that
impulse  (J)  equals
the  force  applied
t i m e s  t h e  t i m e
interval,  and  also
equals the change in
momentum: J = FΔt
=  Δp .  P rob lems
might  ask  for  the
force needed to stop
an  object  over  a
given  time,  or  the
t i m e  n e e d e d  t o
change  momentum
by a certain amount.

4. Explosions
and Recoil

In  an  explosion,  an
object  breaks  into
pieces,  or a system
separates (like a gun
firing  a  bullet).
I n i t i a l l y  t o t a l
momentum  is  zero.
After the event, the
momentum  of  the
parts  must  sum  to
z e r o .  T h e s e
p r o b l e m s  t e s t
understanding  of
direction  and  sign
conventions.

Step-by-
Step
Approach to
Solving
Momentum



Word
Problems

Regardless  of  the
prob lem  type,  a
systematic  method
will  yield  consistent
results. Follow these
steps every time:

Read the1.
problem
carefully.
Identify all
given
quantities
(mass, initial
velocity, final
velocity, time,
force) and
underline what
you need to
find.
Draw a2.
diagram or
visualize. For
collisions,
sketch the
objects before

and after, with
arrows
indicating
velocity
directions.
Assign a
positive
direction (e.g.,
to the right).
Write the3.
relevant
equation. For
conservation
of momentum,
write
p_total_initia
l =
p_total_final.
For impulse,
write FΔt =
mΔv.
Plug in4.
values with
correct
signs.
Velocity
leftward is
negative,
rightward
positive. Mass
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is always
positive.
Solve5.
algebraically
. Isolate the
unknown
variable. Use
units
consistently.
Check your6.
answer. Does
it make sense
physically? For
example, a
negative final
velocity
means motion
opposite to
the positive
direction.
Cross-check7.
using a
momentum
answer key.
A momentum
word
problems
momentum
answer key
provides not

just the final
number but
often
intermediate
steps. Use it to
verify your
reasoning, not
just copy the
answer.

Example
Problem 1:
Conservatio
n of
Momentum
(Inelastic
Collision)

A  1 2 0 0  k g  c a r
moving  at  15  m/s
east  collides  with  a
1 8 0 0  k g  t r u c k
moving  at  10  m/s
w e s t .  A f t e r  t h e
collision,  the  two
v e h i c l e s  s t i c k
together.  What  is



t h e i r  c o m m o n
velocity?

Step 1: Let east be
positive.  Car  mass
m₁ = 1200 kg, v₁ᵢ =
+ 1 5  m / s .  T r u c k
mass m₂ = 1800 kg,
v₂ᵢ  = -10 m/s (west
is  negative).  After
c o l l i s i o n ,  t h e y
combine  to  mass
(1200+1800)=3000
kg,  moving  wi th
unknown velocity v.

S t e p  2 :
Conservat ion  of
momentum: m₁v₁ᵢ +
m₂v₂ᵢ = (m₁+m₂)v

Step  3:  P lug  in :
( 1 2 0 0 ) ( 1 5 )  +
(1800)(-10) = 3000v

18000 – 18000 = 0
=  3000v  →  v  =  0
m/s.

A n s w e r :  T h e
vehicles  come  to

rest together (if both
momenta  cancel
exactly).  This  might
seem surprising, but
i t  s h o w s  e q u a l
m a g n i t u d e s  o f
m o m e n t u m .  A
m o m e n t u m
answer  key  would
s h o w  t h i s  z e r o
velocity,  confirming
the  cancellation.

Example
Problem 2:
Impulse and
Force

A 0.5 kg baseball is
pitched  at  40  m/s.
The  batter  hits  it
straight back at the
pitcher  at  50  m/s.
The ball is in contact
w i th  the  bat  fo r
0 . 0 0 2  s .  W h a t
average  force  does
the bat exert on the
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ball?

Step  1:  Le t  the
initial  direction  be
posit ive  (toward
batter). So vᵢ = +40
m/s,  v_f  =  -50  m/s
(opposite  direction).
Mass m = 0.5 kg.

Step  2:  Impulse
equat ion :  FΔt  =
m(v_f - vᵢ) = change
in momentum.

S t e p  3 :  Δ p  =
0 . 5 ( - 5 0  -  4 0 )  =
0 . 5 ( - 9 0 )  =  - 4 5
kg·m/s. The negative
sign  indicates  force
is  opposite  initial
direction.

Step 4: F = Δp/Δt =
( -45) / (0 .002)  =
-22500 N. Magnitude
i s  22500  N .  The
answer  key  would
show  th i s  l a rge
force,  illustrating
how  short  contact

times produce huge
forces.

Benefits of
Using a
Momentum
Answer Key

A momentum word
p r o b l e m s
m o m e n t u m
answer key is more
than  just  a  l ist  of
numbers.  It  serves
several  educational
purposes:

Immediate
feedback:
After solving a
problem, you
can check if
your answer
matches the
key. If not, you
know to revisit
your steps.
Understandi



ng partial
credit: Many
answer keys
show
intermediate
calculations.
This helps you
see where you
made a
mistake—perh
aps you forgot
a sign or
misapplied a
formula.
Building
confidence:
Repeatedly
matching
correct
answers
reinforces that
you are using
the right
method.
Identifying
patterns:
Over many
problems, you
will notice
common

structures,
such as how to
handle “stick
together”
(inelastic) vs.
“bounce off”
(elastic)
scenarios.

However, an answer
key should not be a
crutch. The goal is to
i n te rna l i ze  the
p r o b l e m - s o l v i n g
process.  Use  it  to
verify,  not  to  skip
thinking.

Common
Mistakes to
Avoid

Even with an answer
key,  students  often
m a k e  t h e  s a m e
errors. Watch out for
these:

Forgetting
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direction:
Momentum is
a vector.
Always assign
a sign
convention
and stick to it.
Mixing up
mass and
weight: Mass
is in kilograms.
Weight is a
force
(newtons) and
is not directly
used in
momentum
unless
converted.
Using wrong
units: Ensure
velocity is in
m/s, mass in
kg. If given in
g or km/h,
convert.
Assuming
kinetic
energy
conservation

: Only in
perfectly
elastic
collisions;
otherwise, use
only
momentum
conservation.
Skipping the
“before” and
“after”
diagram: A
quick sketch
clarifies which
quantities are
known and
which
direction is
positive.

How to
Create Your
Own
Momentum
Problems



for Practice

Sometimes the best
way  to  master  a
topic  is  to  design
your  own problems.
Start  with  a  simple
s c e n a r i o :  t w o
objects  colliding.
Choose masses and
velocities  that  give
n e a t  n u m b e r s .
Calculate  the  total
initial  momentum.
Then  decide  the
type  of  col l is ion
(stick  together  or
separate).  Solve  for
the  final  velocity,
and  you  have  your
own  momentum
answer  key .  By
creating  problems,
you  gain  deeper
insight into how the
numbers relate.

For example, let two
carts of masses 2 kg
a n d  3  k g  m o v e

toward each other at
4 m/s and 1 m/s. Let
them stick. You can
compute  the  final
velocity  as  (2×4  +
3×(-1))  /  (2+3)  =
(8-3)/5  =  1  m/s  in
the direction of  the
l a r g e r  i n i t i a l
momentum.  Write
your  own  answer
key to check later.

Real-World
Applications
of
Momentum

Why  invest  time  in
word  problems?
Because momentum
explains  countless
e v e r y d a y
phenomena:

Car safety:
Airbags
increase the
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time over
which a
person’s
momentum
changes,
reducing force
(impulse).
Sports: A
cricket player
moves hands
backward
when catching
a ball to
increase
impact time
and reduce
force.
Rocket
propulsion:
Expelling gas
downward
gives upward
momentum to
the
rocket—conser
vation of
momentum in
action.
Boxing: A
boxer rolls

with a punch
to extend
impact time,
reducing the
force
experienced.

Understanding  the
math  behind  these
scenarios  makes
physics tangible and
fascinating.

Using a
Comprehens
ive
Momentum
Answer Key
for Review

Suppose you have a
worksheet  with  ten
momentum  word
problems.  A  well-
d e s i g n e d
m o m e n t u m
answer  key  wi l l



usually  include:

Clear problem

statement
restated


