
Ideal Gas Law Practice
Worksheet

Downloaded from order.fishbonesusa.com by
Ingrid & John • Wisdom is the reward for

listening. • Page 1

Ideal Gas Law
Practice

Worksheet

Mastering
the Ideal
Gas Law: A
Comprehen
sive
Practice
Worksheet
Guide

Understanding  the
behavior of gases is
a  cornerstone  of
c h e m i s t r y  a n d
physics. Among the
most  fundamental
and  widely  used

equations  is  the
Ideal  Gas  Law,  a
simple yet powerful
relationship  that
l inks  pressure,
v o l u m e ,
temperature,  and
the amount of gas.
For  students  and
professionals  alike,
moving from theory
t o  p r a c t i c a l
application requires
dedicated  practice.
An Ideal Gas Law
P r a c t i c e
Worksheet  is  an
invaluable  tool  for
building confidence
and  computational



fluency. This article
will not only explain
the law in detail but
a l s o  g u i d e  y o u
through  creating
and solving practice
problems,  helping
you  to  internalize
the concept deeply.
By the end, you will
be  equ ipped  to
t a c k l e  a n y
worksheet—or real-
w o r l d
s c e n a r i o — w i t h
ease.

What is the
Ideal Gas Law?

The Ideal  Gas Law
is  an  equation  of
s t a t e  f o r  a
hypothetical  ideal
gas.  It  combines
four  simpler  gas
l a w s — B o y l e ' s ,
Charles 's ,  Gay-
L u s s a c ' s ,  a n d
Avogadro's—into  a
single  expression.

While no real gas is
perfectly  ideal ,
many gases behave
a p p r o x i m a t e l y
ideally at moderate
temperatures  and
pressures.  The  law
allows us to predict
h o w  a  g a s  w i l l
change when one or
m o r e  o f  i t s
v a r i a b l e s  a r e
altered.

The  equat ion  is
represented  as:

PV = nRT

Where:

P = Pressure
of the gas
(typically in
atm, mmHg,
torr, Pa, or
kPa)
V = Volume of
the gas
(usually in
liters or cubic
meters)
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n = Number
of moles of the
gas
R = Ideal gas
constant
T = Absolute
temperature
of the gas
(must be in
Kelvin)

Why Use a
Practice
Worksheet?

Memorizing  the
formula PV = nRT
is  only  the  f irst
step. An Ideal Gas
L a w  P r a c t i c e
Worksheet  forces
you  to  apply  the
equation in diverse
contexts,  teaching
you  how  to  select
the correct value of
R,  convert  units,
and  rearrange  the
formula to solve for
different  variables.
Worksheets  also

e x p o s e  y o u  t o
common  real-world
applications,  such
as  determining  the
volume  of  a  gas
p r o d u c e d  i n  a
chemical  reaction
or  calculating  the
molar  mass  of  an
u n k n o w n  g a s .
Regular  practice
reduces error rates
and  accelerates
prob lem-so l v ing
speed,  which  is
crucial  for  exams
and  laboratory
work.

Understanding
the Gas
Constant (R)

One  of  the  most
common  stumbling
blocks in ideal  gas
calculations  is  the
correct  choice  of
the gas constant R.
T h e  v a l u e  o f  R
depends  on  the



u n i t s  u s e d  f o r
pressure,  volume,
and  temperature.
Using  the  wrong
value will lead to an
incorrect  answer.
Here  are  the  most
frequently  used
values:

0.0821 L·atm
/ (mol·K) –
Use when
pressure is in
atm and
volume is in
liters.
62.36
L·mmHg /
(mol·K) or
62.36 L·torr /
(mol·K) – Use
when pressure
is in mmHg or
torr and
volume in
liters.
8.314 J /
(mol·K) – Use
when pressure
is in pascals

(Pa) and
volume in
cubic meters
(m³), or when
dealing with
energy.
0.08314
L·bar /
(mol·K) – Use
when pressure
is in bar and
volume in
liters.

Most  high  school
and  introductory
college  chemistry
worksheets  rely  on
the first two values.
Always  check  the
units  given  in  the
problem  before
selecting  R.

Essential Unit
Conversions

Before  plugging
numbers  into  the
ideal  gas  law,  you
must  ensure  al l
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u n i t s  a r e
c o m p a t i b l e .  A
robust  Ideal  Gas
L a w  P r a c t i c e
Worksheet  wil l
include  problems
t h a t  t e s t  y o u r
ability  to  convert
u n i t s .  K e y
convers ions  to
remember:

Temperature
: Always
convert
Celsius or
Fahrenheit to
Kelvin. K = °C
+ 273.15.
Volume: 1 L
= 1000 mL =
0.001 m³. If
volume is
given in mL,
divide by 1000
to get liters.
Pressure: 1
atm = 760
mmHg = 760
torr = 101.325
kPa = 1.01325

bar.
Amount of
gas (n): If
given mass,
convert to
moles using
molar mass:
moles = mass
(g) / molar
mass (g/mol).

Step-by-Step
Approach to
Solving
Worksheet
Problems

When you sit down
with an Ideal  Gas
L a w  P r a c t i c e
Worksheet,  follow
a  s y s t e m a t i c
process to minimize
mistakes:

Read the1.
problem
carefully.
Identify what
is given and
what is asked.



List the
variables (P,
V, n, T) and
note the units.
Convert all2.
units to be
consistent
with your
chosen value
of R. Typically,
this means
converting
temperature
to Kelvin and
pressure to
atm (or
mmHg/torr).
Write down3.
the Ideal Gas
Law and
rearrange
algebraically
for the
unknown
variable.
Plug in the4.
numbers with
their correct
units and
perform the
calculation.

Use
appropriate
significant
figures.
Double-5.
check your
answer for
reasonablenes
s. For
example, at
STP (0°C, 1
atm), one
mole of gas
occupies
about 22.4 L.
If your
calculated
volume is
drastically
different, you
may have used
the wrong R
or made a
conversion
error.

Sample
Problems for
an Ideal Gas
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Law Practice
Worksheet

Below  are  three
r e p r e s e n t a t i v e
problems  that  you
might  f ind  on  a
typical  Ideal  Gas
L a w  P r a c t i c e
Worksheet .  Try
solving each before
reading the answer.

Problem 1:
Finding Volume

Q u e s t i o n :  A
sample  of  carbon
dioxide  gas  has  a
mass of 5.50 g. At a
temperature  of
2 7 . 0 ° C  a n d  a
pressure  of  1.25
atm,  what  volume
does  i t  occupy?
( A s s u m e  i d e a l
behavior.  Molar
m a s s  o f  C O ₂  =
44.01  g/mol)

Solution:

First, find
moles (n): n =
mass / molar
mass = 5.50 g
/ 44.01 g/mol
= 0.125 mol
(approximatel
y).
Convert
temperature:
T = 27.0°C +
273.15 =
300.15 K (use
300 K for
simplicity).
Use R =
0.0821
L·atm/(mol·K).
Rearrange PV
= nRT to V =
nRT/P.
V = (0.125
mol × 0.0821
L·atm/(mol·K)
× 300 K) /
1.25 atm =
(3.08) / 1.25 =
2.46 L.



Problem 2:
Finding Moles

Question:  A  gas
occupies 10.0 L at a
pressure  of  0.950
a t m  a n d  a
temperature  of
0.0°C.  How  many
moles  of  gas  are
present?

Solution:

T = 0.0°C +
273.15 =
273.15 K.
Use R =
0.0821
L·atm/(mol·K).
n = PV / RT =
(0.950 atm ×
10.0 L) /
(0.0821 ×
273.15) =
9.50 / 22.41 ≈
0.424 mol.

Problem 3:
Finding Molar

Mass

Question:  A  0.250
g  s a m p l e  o f  a n
u n k n o w n  g a s
occupies 0.200 L at
100.0°C  and  1.10
atm.  What  is  the
molar  mass  of  the
gas?

Solution:

First find
moles using
Ideal Gas Law:
n = PV/RT.
T = 100.0 +
273.15 =
373.15 K.
n = (1.10 atm
× 0.200 L) /
(0.0821 ×
373.15) =
0.220 / 30.64
≈ 0.00718
mol.
Molar mass =
mass / n =
0.250 g /
0.00718 mol ≈
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34.8 g/mol.

Common
Mistakes to
Avoid on Your
Practice
Worksheet

Even  experienced
s t u d e n t s  c a n
stumble  on  simple
errors.  Here  are
frequent  pitfalls
encountered  while
working through an
Ideal  Gas  Law
P r a c t i c e
Worksheet:

Forgetting to
use Kelvin.
Temperature
must always
be absolute.
Using Celsius
will produce a
wildly
incorrect
result.
Mixing units
of R with

inconsistent
pressure or
volume. If
you use R =
0.0821,
pressure must
be in atm and
volume in
liters. Do not
use mmHg
with that
value.
Neglecting
to convert
mass to
moles. When
given mass,
you must first
compute
moles using
the molar
mass.
Significant
figures
errors. Use
the same
number of
significant
figures as the
least precise
measurement



given.
Algebraic
rearrangeme
nt errors.
Double-check
that you
solved for the
correct
variable. For
example, for
T, the formula
is T = PV/(nR),
not T =
nR/(PV).

How to Create
Your Own Ideal
Gas Law
Practice
Worksheet

I f  y o u  a r e  a n
educator  or  a  self-
learner,  designing
your own Ideal Gas
L a w  P r a c t i c e
Worksheet  can be
highly  effective.
Follow  these  steps:

Start with1.

simple plug-
and-chug
problems.
Give three of
the four
variables and
ask for the
fourth. Use
easy numbers
and identify
which R to
use.
Introduce2.
unit
conversions.
For example,
give
temperature
in Celsius or
pressure in
kPa. Force
students to
convert.
Include mass3.
or molar
mass
problems.
Provide mass
and ask for
moles or vice
versa. Also
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include molar
mass
determination
from
experimental
data.
Add STP and4.
non-STP
scenarios.
Problems at
standard
conditions
(0°C, 1 atm)
help students
check with the
22.4 L rule.
Incorporate5.
Real-World
Contexts. For
instance,
calculate the
volume of
hydrogen gas
produced from
a reaction of
zinc with
hydrochloric
acid, or
determine the
pressure
inside a

propane tank
at a given
temperature.
Provide an6.
Answer Key.
For self-
assessment,
include step-
by-step
solutions to a
separate page.

Advanced
Applications of
the Ideal Gas
Law

O n c e  y o u  h a v e
mastered the basics
through  practice
worksheets,  you
can apply the ideal
gas  law  to  more
complex scenarios:

Gas Density
and Molar
Mass: Density
(d) can be
expressed as d
= PM / RT,



where M is
molar mass.
This is often
used in
identifying
unknown
gases.
Dalton’s Law
of Partial
Pressures: In
a mixture of
gases, the
total pressure
is the sum of
the partial
pressures. The
ideal gas law
applies to
each
component.
Stoichiometr
y Involving
Gases: Use
PV=nRT to
find moles of a
gaseous
reactant or
product, then
use mole
ratios from
the balanced

equation.
Gas
Collected
Over Water:
When a gas is
collected by
water
displacement,
the total
pressure
includes water
vapor
pressure. Use
Dalton’s law
to find the
pressure of
the dry gas.

Tips for
Teachers:
Maximizing the
Effectiveness
of a Practice
Worksheet

For  educators,  an
Ideal  Gas  Law
P r a c t i c e
Worksheet  should
be more than a set
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of  numerical  drills.
Cons ider  these
strategies:

Group
students in
pairs to
discuss

methodology
before
computing.
Include
conceptual
questions
such as “


